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This book marks the maturation of a subspecialty within consultation-liaison psychiatry and 
health psychology devoted to the psychiatric and psychological aspects of organ transplanta-
tion. From the beginning of organ transplantation, it generated new psychiatric, psychosocial, 
and ethical issues, but attention to them lagged. In the early years, surgical and immunosup-
pressive treatments were still nascent. Postoperative courses were often rocky. Psychosocial 
care was limited or unavailable and public understanding and comfort about transplantation 
was low. High doses of corticosteroids were the major component of immunosuppression, and 
many transplant recipients exhibited serious psychopathology. As surgical techniques and 
medical treatments improved, so did survival. Transplant physicians became more interested 
in the mental health needs of their patients, particularly after losing patients who had success-
ful transplant outcomes, yet died from suicide, substance abuse, or non-adherence with immu-
nosuppressive drugs. Many changes have occurred since the early years. Organ transplant 
surgery has become widely available and an increasing number of organ types have been trans-
planted successfully. Re-transplantation and multiple organ transplants within a single patient 
are common. Transplantation has been successful in categories of patients previously auto-
matically excluded, for example, alcoholic hepatitis or patients above an age cut-off. New and 
improved technologies that serve as a bridge to transplant for patients on waiting lists have 
been developed, as have expanded options for immunosuppression and for treating the compli-
cations of immunosuppression. Throughout the history of transplantation, the limiting factor 
in providing it has been the number of organs available for transplant. Psychiatrists and psy-
chologists focused on psychiatric and behavioral concerns in transplant candidates and recipi-
ents, but they also helped develop and expand living donor programs for renal and hepatic 
transplantation.

The earliest psychiatric and psychological publications about transplantation focused on 
ethical issues and the intrapsychic challenge of integrating a new organ from another person 
[1, 2]. The growth of a specialized cadre of psychiatrists and psychologists focused on trans-
plant was catalyzed by the First Biennial Conference on Psychiatric, Psychosocial, and Ethical 
issues in Organ Transplantation which was convened by the University of Toronto in 1990. The 
University of Pittsburgh hosted the second meeting in 1992, and the third was at Virginia 
Commonwealth University in 1994. The emphasis on evaluation of potential candidates moved 
from a focus on screening out psychosocially inappropriate candidates to identifying modifi-
able psychopathology that would improve the patient’s candidacy status and outcome of trans-
plantation. Psychiatrists refined the application of pharmacotherapy in transplant patients [3]. 
Expertise in the field grew with the creation of a Transplant Psychiatry Special Interest Group 
(SIG) within the Academy of Consultation-Liaison Psychiatry over 20 years go, which now 
has 234 members. This SIG and its list-serve have provided a forum for psychiatrists and psy-
chologists to consult with each other on more difficult cases and challenging policy issues, 
creating the fertile ground from which this book developed. In 2000, Paula Trzepacz and 
Andrea DiMartini published The Transplant Patient: Biological, Psychiatric and Ethical 
Issues in Organ Transplantation [4] which summarized the field in 12 chapters by 19 psychia-
trists and psychologists. This book has 41 chapters by 68 authors. The vitality and excitement 
of the field is reflected in the breadth of clinical topics covered and that ten of the authors were 
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in training when they contributed to this volume. It is a case-based guide devoted to clinical 
understanding and clinical problem solving.

References

 1. Colomb G, Hamburger J. Psychological and moral problems of renal transplantation. Int 
Psychiatry Clin. 1967;4(2):157–77.

 2. Wilson WP, Stickel DL, Hayes CP Jr, Harris NL. Psychiatric considerations of renal trans-
plantation. Arch Intern Med. 1968;122(6):502–6.

 3. Trzepacz PT, Levenson JL, Tringali RA. Psychopharmacology and neuropsychiatric syn-
dromes in organ transplantation. Gen Hosp Psychiatry. 1991;13(4):233–45.

 4. Trzepacz P, DiMartini. The transplant patient: biological, psychiatric and ethical issues in 
organ transplantation. Cambridge, UK: Cambridge University Press; 2000.

James Levenson, MDDivision of Consultation-Liaison Psychiatry
Virginia Commonwealth University, 
Richmond, VA, USA

Foreword

https://pubmed.ncbi.nlm.nih.gov/4867031/
https://pubmed.ncbi.nlm.nih.gov/4880973/
https://pubmed.ncbi.nlm.nih.gov/4880973/


vii

Contents

Part I  Psychiatric Disease in Transplant Candidates and Recipients

 1 Mood Disorders in Transplantation: Depressive Disorders  . . . . . . . . . . . . . . . . . .   3
Thomas Soeprono, R. Michael Huijon, and Spencer Lunbeck

 2   Mood Disorders in Transplantation: Bipolar Disorder Spectrum . . . . . . . . . . . . .  13
Rabin Dahal and Paula C. Zimbrean

 3   The Suicidal Patient in Organ Transplantation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23
Jacqueline Posada and Catherine Crone

 4   Psychotic Disorders and Organ Transplantation . . . . . . . . . . . . . . . . . . . . . . . . . . .  33
Cullen Truett and Jonathan Punzi

 5   Anxiety, Cystic Fibrosis, and Organ Transplantation . . . . . . . . . . . . . . . . . . . . . . .  39
Anna Lisa Derrien

 6   Panic Attacks in Transplant Recipients  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
Tsung Wai Aw

 7   Pre- and Post-Transplantation Post- Traumatic Stress Disorder (PTSD)  . . . . . . .  51
Rebekah P. Nash, Sarah L. Laughon, and Eileen J. Burker

 8   Personality Disorders in Transplant Candidates and Recipients . . . . . . . . . . . . . .  59
Kristin K. Kuntz and Kristy L. Engel

 9   Psychiatric Aspects of Obesity in Transplantation  . . . . . . . . . . . . . . . . . . . . . . . . .  65
Filza Hussain

 10   Anorexia Nervosa in Solid Organ Transplantation . . . . . . . . . . . . . . . . . . . . . . . . .  73
Susan E. Abbey, Shannon Wright, and Adrienne Tan

 11   Body Image and Facial Transplantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79
Kathy Lee Coffman, Erin Ann Dean, and Samantha Jayne Zwiebel

Part II  Cognitive and Neuropsychiatric Disorders

 12   Delirium in Organ Transplant Recipients  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93
Jose R. Maldonado

 13   Cognitive Impairment in the Pre- Transplant Setting . . . . . . . . . . . . . . . . . . . . . . . 103
Jorge Luis Sotelo and Alejandro Enrique Rodulfo

 14   Intellectual and Developmental Disabilities in Transplant Patients . . . . . . . . . . . . 113
Joy J. Choi and Rubiahna L. Vaughn

 15   Post-Operative Seizures in Transplantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Mira Zein and Yelizaveta Sher



viii

 16   Post-Transplant Cognitive Impairment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Yelizaveta Sher and Jose R. Maldonado

Part III  Addictive Disorders in Transplant Candidates and Recipients

 17   Alcohol Use Disorders in Organ Transplantation . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Gerald Scott Winder, Anne C. Fernandez, Erin G. Clifton,  
and Jessica L. Mellinger

 18   Psychiatric Evaluation of the Liver Transplant Candidate with Alcohol- Associated 
Hepatitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
Robert M. Weinrieb and Michael A. Strong

 19   Opioid Use Disorders in Organ Transplantation . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
Kristina Chechotka, Jonathan R. Floriani, and Marian Fireman

 20   The Transplant Patient with Cocaine Use Disorder and Attention Deficit/
Hyperactivity Disorder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
Sarah Ramsay Andrews

 21   Cannabis Use in Transplantation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Jorge Luis Sotelo and Melanie Bilbul

 22   Tobacco Use and Transplantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Shivani Kumar and Zehra Aftab

 23   Gambling Disorders in Organ Transplant Recipients . . . . . . . . . . . . . . . . . . . . . . . 183
Walter Luchsinger and Paula C. Zimbrean

Part IV  Psychiatric Disease and Systems of Care in Organ Transplantation

 24   Challenges in the Patient–Clinician Relationship  . . . . . . . . . . . . . . . . . . . . . . . . . . 191
Devendra S. Thakur, Melissa M. Ley-Thomson, and Brittany Wade

 25   The Multiple Roles of the Transplant Psychiatrist  . . . . . . . . . . . . . . . . . . . . . . . . . 199
Michelle Nichols and Paula C. Zimbrean

 26   Interprofessional Teamwork in Organ Transplantation . . . . . . . . . . . . . . . . . . . . . 205
Gerald Scott Winder, Anne C. Fernandez, Erin G. Clifton,  
and Jessica L. Mellinger

 27   Evaluation of the Incarcerated Transplant Candidate  . . . . . . . . . . . . . . . . . . . . . . 211
Jeffrey Mufson, Whitney Graham, Esq., and Paula C. Zimbrean

Part V  Effects of Chronic Illness and /or Transplantation

 28   Impact of the Transplantation Process on the Caregiver  . . . . . . . . . . . . . . . . . . . . 219
Mary Amanda Dew, Andrea F. DiMartini, and Donna M. Posluszny

 29   Challenges with Adherence with Medical Care . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
Brenna Rosenberg Emery and Catherine Crone

 30   Post-transplant Employment and Return to Work . . . . . . . . . . . . . . . . . . . . . . . . . 233
Elizabeth Hovis, Mary Amanda Dew, and Andrea F. DiMartini

 31   Existential Issues in Transplantation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
Yelizaveta Sher

 32   Psychological Adaptation Post- Transplantation  . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
Susan Rubman

Contents



ix

 33   The Choice of Not Pursuing the Transplantation  . . . . . . . . . . . . . . . . . . . . . . . . . . 249
Yelizaveta Sher

 34   Psychiatric Impact of Glucocorticoids in Organ Transplantation . . . . . . . . . . . . . 255
Jordan H. Rosen

 35   Neuropsychiatric Adverse Effects of Immunosuppressant Agents . . . . . . . . . . . . . 261
Stephanie H. Cho and Catherine Crone

Part VI  Special Populations

 36   Pediatric Transplant Psychiatry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277
Diana Shellmer

 37   LGBT Issues in Transplant Candidates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283
Caitlin McFarland and Ted Avi Gerstenblith

Part VII  Organ Donors

 38   Psychiatric Illness in Living Organ Donors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
Stephen Potts

 39   Considerations on the Relationship Between Living Organ Donor  
and Recipient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
Lessie Eric Golden

 40   Altruistic, Directed Anonymous and Non-directed Donation . . . . . . . . . . . . . . . . . 301
Akhil Shenoy and Ilona Wiener

 41   The Evaluation of the Transgender Organ Donor . . . . . . . . . . . . . . . . . . . . . . . . . . 307
Kelly J. Park and Stephanie H. Cho

  Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315

Contents



xi

It is infinitely better to transplant a heart than to bury it to be devoured by worms.
Christiaan Barnard

When I started working with transplant patients, I was happy to have found my professional 
niche: transplant psychiatry. I imagined I was walking into a beautiful small garden that I can 
get to know well (become a clinical expert), “trim” it a little (do research, improve overall 
clinical care), and invite people over (teach others on this topic). Now, years later, it feels that 
instead of the garden, I walked onto a spaceship which took off my home planet (psychiatry) 
and since then is travelling through various constellations: surgery, medicine, infectious dis-
eases, and many others, all while floating into a thick cloud of space dust (major ethical ques-
tions). This transplant psychiatry spaceship is sometimes so fast you cannot even tell is moving, 
other times the ride becomes bumpy, and other times it is spinning or going around in circles. 
Luckily, there are other psychiatrists and psychologists out there facing similar challenges. No 
trajectory is the same, but if we share our experiences, it gets easier to figure out our way.

This book is meant to be a guide for starting the journey in transplant psychiatry, a learning 
and teaching tool for psychiatrists and psychologists either in training or in early career who 
are starting their work in transplantation. It also aims to offer guidance to non-mental health 
transplant clinicians about approaching mental health issues in transplantation patients.

Organ transplantation is a unique medical environment which occurs within two borders: a 
patient in need of an organ and the organ (graft) available. Transplantation occurs when the 
two unite, therefore we believe it is important for any clinician working in transplantation to 
have a basic understanding of the trajectories taken by the two: the transplant candidate and the 
organ available.

 The Patient’s Journey to Transplantation and Beyond

Patients arrive for the transplant evaluation after coping with physical illness due to organ 
failure for various amounts of time. In most cases, patients have been ill for months of years, 
had multiple hospitalizations, medical complications, often surgeries. They had to cope with 
uncertainties of diagnosis, side effects of medications, the logistical burden of frequent 
appointments, and cost of health care. They had often suffered multiple personal losses, finan-
cial, professional, or relationships. Their role within their social circle changed, usually 
towards a more dependent role. In extreme cases, they have been disabled and dependent on 
others for their basic needs. The medical illness and the medical treatment can cause psychiat-
ric symptoms directly (e.g., lethargy from pain medications or posttraumatic stress disorder 
after an episode of delirium). Some transplant candidates grew up with medical illness, with 
all the psychological consequences that entails, like body image concerns of lack of 
self-confidence.

The referral to transplantation itself carries significant meaning for the patient and his or her 
family: it may be seen as a verdict of incurable illness or a new source of hope [1]. The evalu-
ation of transplant candidates is typically a complex and lengthy process which involves 
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 multiple visits with medical providers, medical tests, and at times invasive interventions. 
During this time, the level of uncertainty is immense—uncertainty about making to the trans-
plant waitlist, about other medical comorbidities that are unravelling. Medical events can lead 
to the patient becoming ineligible for transplantation, either temporarily or permanently.

The urgency of the need for transplantation may significantly impact the pre-transplant 
evaluation. In cases of acute organ failure, the patient interview, the main clinical tool in psy-
chiatry, may not be available as patient may be lethargic, intubated, or too impaired to mean-
ingfully engage in conversation. The need to make a rapid decision may not allow complete 
collateral information to be obtained. This book discusses some of the most common scenarios 
of acute organ failure: acute alcoholic hepatitis and acetaminophen following a suicide attempt. 
In some cases, transplant candidates with acute organ failure move towards transplantation 
very quickly, even in a matter of hours. This will not allow time for almost any meaningful 
psychiatric interventions that may reduce some of the psychiatric risk factors. For instance, for 
a patient with substance use disorder, the only intervention possible (if patient’s physical status 
allows it) may be brief motivational interviewing and education about addiction or beginning 
detoxification if needed. These urgent evaluations typically occur in the inpatient setting of 
academic centers and may involve psychiatric trainees or other clinicians on call who are not 
familiar with transplantation.

Once on the waitlist for transplantation, patient must cope with progressive organ disease 
and with the uncertainties of having an organ offer occurs, from the patient’s standpoint, is 
quasi unpredictable. In some cases, while waiting for transplantation, patients with organ fail-
ure may require help from devices that compensate for the malfunctioning organ, such as 
dialysis, CVVH1, ECMO2, or VAD3s. Financial burden and significant shifts in social role may 
become apparent at any point in the pre- or post-transplantation period.

After transplantation, patient is expected to need medications and medical follow-up for 
life. Surviving the wait time and the surgery often leads to a period of euphoria immediately 
after transplantation. However, the challenges of recovery may soon steer to readjustments of 
patient’s expectations. In some cases, the experiences of peri-surgical care and recovery may 
become themselves traumatic events and lead to persistent anxiety and avoidance. 
Immunosuppressant medications which are essential to maintain the function of the graft and 
must be taken for life, increase the risk of infections and malignancies. Indubitably transplan-
tation improves life expectancy and quality of life; however, transplant recipients rarely recover 
the level of functioning they had before the illness and major life adjustments need to be made. 
Patient may need to adjust to new physical limitations and make changes in their social or 
occupational roles. Additionally, the planning of post-transplant care may pose a significant 
burden with need for close medical follow-up and financial concerns.

For patients with pre-existing psychiatric disorders, this journey is even more difficult. In 
addition to having to cope with all the difficulties described above, there are concerns about 
risk of psychiatric decompensation during the transplant process (either due to stress or due to 
treatments, such as steroid-induced mania) and risk to self via self-injury or substance use. 
Physical impairments sometimes prevent patients from participating in their mental health 
follow- up and they may result in recurrence of psychiatric illness.

1 Continuous veno-venous hemofiltration (CVVH): a short-term type of dialysis used in intensive care units.
2 Extracorporeal membrane oxygenation (ECMO): a device that provides cardiac and respiratory support.
3 Ventricular assisting device (VAD): implantable device that helps patients with heart failure to improve the 
systemic blood flow.
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 Organ Procurement, Allocation, and Organ Shortage

When after an evaluation, the multidisciplinary committee approves a patient to be placed on 
the waitlist, patient must wait for an organ to become available. Organs can be harvested from 
deceased or living donors.

Typically, more than one organ is harvested from a deceased individual. Up to eight solid 
organs (both kidneys and lungs, the liver, pancreas, intestines, and heart) can be donated from 
a deceased individual. As of January 2022, over 169 million people in the United States are 
registered to become donors upon death; however, only 3 out of 1000 people die in such a way 
that supports organ transplantation [2]. In the United States, registering as a donor is an opt-in 
process: anyone age 18 and over can opt in when applying for driving licenses at the Division 
of Motor Vehicles or can register online directly with the Donate Life organization, which 
maintains the national registration list.

Once brain death is pronounced in an individual who chose to be an organ donor after death, 
the process for potential organ acquisition begins. Medical representatives from the local orga-
nization of organ procurement evaluate the patient; to limit conflict of interest, these medical 
representatives cannot be the caring physician or physician who pronounced death. 
Subsequently, the deceased donor’s information is entered into the national allocation registry 
to begin the process of matching, as timing is crucial. Organs are removed surgically and trans-
ported to the recipient hospital where transplantation will take place. The deceased family is 
informed later which organs were transplanted and, while the recipient’s information is kept 
confidential, further contact can be coordinated through the organization [3].

In the United States, since 1984 Organ Procurement and Transplant Network (OPTN) with 
its administrative branch United Network for Organ Sharing (UNOS, established in 1986), 
have been overseeing the organ allocation and general guidelines about patient evaluation and 
clinical care [4]. Organ transplant candidates placed on the official waitlist are matched against 
the organs that become available according to the organ allocation algorithm established by 
UNOS. This algorithm is undergoing continuous revision to ensure that organs available are 
used to the maximum and to increase equality in access to transplantation. Justice and medical 
utility are the ethical principles governing the organ allocation. When an organ becomes avail-
able, UNOS runs the match program, a national computerized system that matches donor 
organ characteristics against potential recipients on the waitlist. This algorithm takes several 
factors into account such as recipient body size, blood type, Human Leukocyte Antigen (HLA) 
compatibility, distance from donor hospital, medical urgency, and time on the waitlist [5]. 
UNOS developed several tools to prioritize waitlist candidates. These tools incorporate patient 
and disease-specific factors weighted according to their importance, to produce a numerical 
score that allows ranking of the transplant candidates. For instance, the Model for End Stage 
Liver Disease (MELD) score used for liver transplant candidates is based on numerical values 
of serum bilirubin, sodium, creatinine, and International Normalized Ratio (INR). It is impor-
tant to know that these calculators are used in conjunction with other clinical criteria to priori-
tize organ candidates, such as the presence of comorbidities or time since dialysis inception. 
The treating physicians can “appeal” a patient’s place on the organ waiting list for certain clini-
cal exceptions which are organ specific. This complexity of organ allocation translates into an 
extraordinary level of uncertainty for the patient waiting on a decision about listing and their 
place on the waiting list. Notably, financial status, ethnicity, religion, gender, or psychiatric 
comorbidities are not taken into consideration for organ allocation.

Most of the medical care related to transplantation, including mental health care, occurs 
under the dark cloud of organ shortage. To say that there are not enough organs available to 
meet the need is an understatement. According to UNOS, in 2022 every day 17 people die 
waiting for an organ [6]. As of January 29th, 2022, 106,707 patients are waiting for an organ 
transplant in the United States, while during 2021, 40K transplants were performed (an all- 
time record) [7]. This shortage of organ available creates the burden of selecting the transplant 
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candidates most likely to benefit from such a scarce resource. For potential recipients, the cri-
teria to be listed or to remain “active” on the waiting list vary by organ. Transplant candidates 
must be diagnosed with an organ disease that is suitable for transplantation and must not have 
any medical contraindications to transplantation, such as active malignancy or infection. The 
absolute and relative medical contraindications for transplantation vary by organ and are con-
stantly evolving. The transplant psychiatrist or psychologist is often asked to render an opinion 
about listing/de-listing or inactivating patients on the UNOS list when there is a concern that a 
psychiatric or behavioral issue may interfere with the ability of the patient to participate in the 
needed post-transplant care. This is an exceedingly difficult task as psychiatrist or psychologist 
may be seen as the “gatekeepers” or members of the “death panels” who are preventing patients 
from obtaining transplantation. Fortunately, the psychiatric consultant can in most cases iden-
tify, recommend and/or implement interventions that help patient move through the transplan-
tation successfully.

When a living donor is available, the recipient still must meet the UNOS criteria for being 
on the transplant waitlist. If the donor is available, the surgery can be scheduled locally by the 
transplant center. Most recently, the organ exchanges have been made possible: several pairs of 
unmatched living donors and recipients are combined in order for every recipient to receive an 
organ. This process can occasionally involve several transplantation centers [3].

Why a casebook, in the era of big data, to illustrate such a complex clinical environment? 
Case-based study and problem-based learning remain key tools in medical education [8, 9]. 
Story telling never gets old and is essential in preparing medical trainees [10], holding special 
value in multidisciplinary settings [11]. Our aim is that this collection of case stories and dis-
cussions will guide those who are starting in this field and help those who teach medical train-
ees. Our book focuses on the evaluation and management of psychiatric or psychological 
issues in transplant patients, rather than on patient’s selection or criteria for transplant listing. 
Each case story illustrates scenarios the authors encountered in their work. We carefully modi-
fied the social characteristics that were not essential to the clinical discussion in order to make 
the cases unidentifiable.

These case stories are tales of resilience, as patients and their families do face death at some 
point in their journey towards and beyond transplantation. They are also tales of solidarity and 
teamwork as transplant can only occur in a multidisciplinary setting. We are grateful to our 
patients and their families who let us accompany them through their journey and to our trans-
plant colleagues, physicians, nurses, social workers, and all the other disciplines who make 
this endeavor possible.

We began planning on this book in 2019. Since then, the way we practice medicine has 
changed dramatically. The world of transplantation had to face tremendous obstacles: high 
mortality rate from Covid-19 in immunosuppressed patients, uncertainty of impact of Covid- 19 
infection upon surgery outcomes, reduced rate of elective surgeries such as living organ dona-
tion when hospitals are overwhelmed, rapid implementation of telemedicine, to name only a 
few. In this context, the resilience and teamwork which are foundation of all the case stories 
presented here are more relevant than ever. Christiaan Barnard’s simple justification of the first 
successful heart transplantation continues to summarize the pragmatic but at the same time 
sublime reason for this work: to allow the human body to preserve life beyond its own demise.

As for our transplant psychiatry spaceship, the ride remains fascinating, the speed unpre-
dictable, and there are still endless worlds out there to discover.
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1Mood Disorders in Transplantation: 
Depressive Disorders

Thomas Soeprono, R. Michael Huijon, 
and Spencer Lunbeck

 Introduction

Among transplant patients, depressive disorders are the most 
common psychiatric comorbidity [1]. Although rates of 
depression vary between different types of organ failure, they 
can be as high as 60% following organ transplantation [2], 
significantly higher than in the general population and even 
above those found in other medically ill populations [3, 4]. 
Risk factors associated with depression in the transplant set-
ting are similar to risk factors for depression in the general 
population and include prior psychiatric history, length of hos-
pitalization, level of physical dysfunction, and limited social 
supports [3]. Risk factors appear to be cumulative; the more 
risk factors, the higher the risk for onset of depression. The 
risk for depression also appears to be greatest during the first 
post-transplant year and may be attributable to the many 
stressors experienced during early recovery: physical decon-
ditioning, adjusting to transplant directives and immunosup-
pressive medications, and transition from a state of illness to 
resuming prior roles and responsibilities [3]. Other risk factors 
especially relevant in the perioperative period in transplant are 
as follows: age, low socioeconomic status, length of hospital 
stay, graft versus host disease, low quality of life, impaired 
social functioning [5], side effects from immunosuppression 
medications [6], and length of wait for transplantation [7].

Depression is an independent risk factor for functional 
disability post-transplant [8]. Importantly across all organ 
types, depressive disorders and depressive symptomatology 
either pre- or post-transplant are associated with an increased 
relative risk of mortality of 65% and in kidney recipients 
appears to increase the risk of graft loss [9]. No studies have 
examined a mechanism by which depression may contribute 
to poor outcomes, although several studies suggest that ade-

quate treatment of depression may improve medical surgical 
outcomes [10].

Lower or suboptimal adherence with medications and 
medical recommendations is often feared to be the behav-
ioral link between depression and poorer post-transplant out-
comes. Depression may contribute to nonadherence and is 
associated with difficulties in medical engagement [11]. 
While depression is an independent risk factor for increased 
morbidity and mortality after transplant, a relationship 
between depression and nonadherence to transplant immu-
nosuppression medications has not been established [2]. In 
addition, it should be remembered that despite commonly 
attributing nonadherence to a depressive disorder, difficulties 
adhering to medical recommendations are more commonly 
rooted in behavioral patterns and environmental barriers 
within a patient’s life. In the case of poor adherence, a thor-
ough evaluation for depression and other potential psychiat-
ric disorders is recommended to assess possible etiologic 
factors. Treatment of depression when present can remove 
this confounder and can improve adherence by reducing the 
neurovegetative symptoms.

Case History

Alejandra is a 48-year-old female with a history of type 2 dia-
betes and hypertension. She presents to the transplant clinic 
with end-stage renal disease after being on dialysis for 2 years. 
She hopes to obtain a kidney transplant so that she can return 
to work, be a more involved parent, and improve her relation-
ship with her husband. They have two elementary- school aged 
children. Her loving and supportive family remind her to take 
her medications daily. Historically she has had difficulty with 
adherence to medications when she was still working because 
she had no scheduled breaks and would get “too busy.”

But since starting dialysis she has had to quit work and 
misses having a daily schedule and “purpose.” Now she falls 
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asleep watching TV at night, sometimes without having 
taken her evening medications. She denies any substance use 
history other than having a “wild streak” in her twenties 
when she was in college. She denies any legal history or 
exposure to violence or abuse. She suspects that her older 
brother suffered from depression and that her mother has 
anxiety, but they were never formally diagnosed and never 
talked about it because “that’s not done in my family.”

She reports having first experienced depression in her 
teens in the setting of obesity and bullying at school but 
received no formal psychiatric treatment at that time. After 
the birth of her second son, she experienced in 2–3 month 
period of feeling down and unmotivated with significant 
worries that she was an inadequate mother. She received 
counseling from her priest for a 2-month period which she 
felt was helpful.

Prior to her transplant evaluation appointments, Alejandra 
filled out a Patient Health Questionnaire-9 (PHQ-9) which 
put her in the moderate range for risk of depression. Her 
most notable symptoms were daily challenges with sleep, 
energy, appetite, and concentration. This “positive” screen 
triggered the scheduling of an evaluation by a transplant psy-
chiatrist. The scheduler noted that the patient was resistant to 
a psychiatric appointment stating that all the symptoms 
noted in the questionnaire were due not to depression but 
rather to her kidney disease and dialysis.

Since initiating hemodialysis she has been experiencing 
anhedonia, reporting that she can no longer participate in 
activities that she used to love. She recalls previously enjoy-
ing bike rides, now limited by her low energy, and traveling, 
now restricted by the stringent requirements of dialysis. She 
reports difficulty initiating sleep as a result of worrying about 
her health and that she might leave her children motherless. 
Even worse, she wakes up early in the morning “for no rea-
son” and cannot get back to sleep despite staying in bed for 
many hours. She is not able to sit through an entire movie 
because she loses track of the plot and becomes disinter-
ested. Although she continues to struggle with her weight, 
she reports having little to no appetite. She feels tired all the 
time but especially after dialysis. She denies any desire to be 
dead but sometimes wonders what the point of living is in her 
current situation. In her dialysis she notices when other 
patients suddenly “disappear” and never return. She wonders 
if or when this might be her story. She feels worthless and 
believes she has become a burden to her family.

She denies any need for a medication to help with her 
mood stating, “I don’t want to change my personality.” 
Although she is open to counseling given her success in the 
past with this type of treatment, she notes that she already 
has too many appointments as-is and adding another one 
each week would only make her life more difficult. 
Furthermore, she says that her depression is “situational” 
and that were it not for her kidney disease and hemodialysis, 

she would not be depressed. With the suggestion of psycho-
therapy to provide a time and space to process the stress, she 
refuses saying “I have all the support I need. Nothing anyone 
can tell me will make this go away.” She adds, “if I could just 
get a transplant, this would all just disappear.”

Clinical Questions
 1. What are the best diagnostic methods or tools to assess 

depression in transplantation patients? Should transplant 
centers consider screening for depression?

 2. In which scenarios should a patient with depression in the 
transplant setting be required to undergo psychiatric 
treatment prior to being listed for transplant?

 3. What factors would deem a patient with a history of 
depression as an acceptable candidate for transplant 
listing?

 4. What factors might mitigate risk for a patient with a his-
tory of depression?

 Discussion

 Evaluation of Depression in Transplant 
Candidates and Recipients

As in the example case, patients in transplant process can be 
identified for psychiatric evaluation through numerous path-
ways including medical history found by transplant coordi-
nators, screening tools, and referrals from the 
multidisciplinary transplant team.

Some transplant programs use screening tools for all can-
didates as one method of identifying patients who may ben-
efit from an evaluation by a mental health professional. 
Screening tools do not establish a diagnosis however can be 
helpful in targeting individuals who are at higher risk of 
depression. These tools have been helpful in creating a com-
mon language and format for psychiatric evaluation and the 
transplant setting—but they do not substitute for profes-
sional psychiatric evaluation and treatment [12]. A patient 
who screens positive is typically referred to a mental health 
clinician familiar with transplantation for a more in-depth 
evaluation with a clear understanding of the comorbidities 
and presentations of illness in transplant. Only over repeated 
visits do these measures help providers in guiding diagnosis 
[13] or evaluating response to treatment.

Screening tools for depression include Patient Health 
Questionnaire-9 (PHQ-9), Beck Depression Inventory 
(BDI), Beck Depression Inventory for Primary Care 
(BDI-PC), the Hospital Anxiety and Depression Scale 
(HADS), and the Depression in the Medically Ill-18 (DMI- 
18) all meant to assess patients in more medically intense 
scenarios. The BDI-PC is differentiated by its complexity 
and is considered burdensome to many practitioners despite 

T. Soeprono et al.



5

it consisting of only seven questions. HADS centralizes 
anhedonia in the conceptual framework of depression which 
can easily be misunderstood in the transplant population 
when clear physical limitations as a result of organ failure 
inhibit participation in pleasurable activities. The PHQ-9, 
although very specific for depression, relies heavily on neu-
rovegetative symptoms which as previously discussed are 
common in end-organ failure and may confound the diagno-
sis. The DMI focuses more on affective symptomatology and 
is somewhat less prone to influenced by physical symptoms; 
therefore, it stands out for its sensitivity in medically ill 
patients [14].

Evaluation of depression in the transplant setting can be 
difficult as a result of significant impairments in end-organ 
disease. Severe lethargy, anorexia, insomnia, and impaired 
concentration are typical signs and symptoms in this setting 
[8]. These neurovegetative symptoms can both cloud the 
diagnosis of depression and masquerade as a depressive 
disorder.

A clinical history and exam by an experienced mental 
health professional with extensive experience in transplant 
remains the most effective diagnostic approach [15]. 
Transplant psychiatrists have seen common patterns in the 
manifestations of depression in end-stage organ failure that 
can be difficult to separate from the symptoms associated 
with organ failure. The following paragraph will differenti-
ate these similarities and differences, focusing sequentially 
on the symptoms associated with major depressive disorder.

Anhedonia is one of the most frequently misunderstood 
symptoms among transplant patients. The dictionary defini-
tion of anhedonia is focused on an individual’s capacity for 
pleasure. The PHQ-9 asks if patients have had “little interest 
or pleasure in doing things.” The most common response to 
this question is generally “I can’t do anything.” This makes 
ascertaining a person’s capacity for pleasure difficulty when 
there are no outlets for pleasure. The true physical limita-
tions of organ failure force mental health practitioners to 
glean a patients overall pleasure from the day-to-day activi-
ties or ask the patient to imagine participating in an activity, 
both of which can be suspect from a diagnostic standpoint.

Hopelessness and feelings of depression are quite com-
mon as discussed in epidemiology above. The most frequent 
response in the transplant setting to inquiries of this nature is 
“who wouldn’t be?” This brings up the very real and hard 
truth that transplant candidates face which is that risks with 
organ failure and organ availability are dire. Mental health 
practitioners in transplant must walk a fine line between vali-
dation of the dismal statistics, realistic expectation setting, 
and bolstering resilience and hope in extremely challenging 
circumstances.

The neurovegetative symptoms of depression (appetite, 
sleep, energy) are so common in organ failure that it is prob-
ably more significant when individuals deny any issues with 

them. At the same time, many of these symptoms, especially 
sleep difficulties, often pre-date their need for transplant. As 
a result, practitioners must have realistic expectations for 
treatment before and throughout transplant. Even when the 
neurovegetative symptoms are rooted in end-stage organ dis-
ease rather than depression, patients can benefit from phar-
macologic, psychological, and behavioral treatment 
strategies.

Organ failure can often bring with it serious feelings of 
guilt and regret because of past behaviors such as alcohol 
use, smoking, and medical nonadherence that contributed to 
their disease. Similarly, to addressing feelings of hopeless-
ness, the provider must strike a balance between validation, 
a supportive stance, and providing realistic and truthful feed-
back. In the post-transplant period, the survivor guilt is often 
described. Three common cognitive schemas are contribut-
ing to the post-transplant survivor guilt: the regret over self- 
inducing illness by substance misuse or unhealthy lifestyle, 
the preoccupation that “someone died for me to get a trans-
plant” and the guilt about being the one to eventually receive 
a graft while many transplant candidates die on the waiting 
list.

 Organ-Specific Presentations of Depression 
in Transplant Candidates and Recipients

The diagnosis of depressive disorders in transplant candi-
dates is challenging because of the overlay of both neuroveg-
etative and psychological symptoms common to both 
end-state organ disease and depression. The stressors of the 
transplant process, social disruption because of illness, and 
grief associated with morbidity and potential mortality in 
organ failure contribute to feelings of depressed mood, guilt, 
and anhedonia, with similar phenomenology to major 
depressive disorder. Although both depression-specific tools 
such as the DMI-18 and transplant-specific tools such as the 
SIPAT can augment a psychiatric evaluation and provide 
supplemental information in a structured format, ultimately 
a thorough diagnostic interview by a skilled transplant psy-
chiatrist is the best evaluative practice.

Each organ system has a unique clinical presentation of 
depression based on the common symptoms and challenges 
that occur within organ failure of that system. Patients with 
kidney failure experience a protracted course of demoraliza-
tion in the setting of years on dialysis or on the kidney trans-
plant list. Although dialysis is a wonderful life-saving 
treatment, it also is a heavy burden that makes employment 
and life schedules difficult to maintain leading to nearly 50% 
of patients on dialysis to develop depression [16, 17]. Patients 
with end-stage renal disease may endure years of dialysis 
that cause significant dysfunction in their professional and 
social life leading to profound isolation. Without work or 
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school, lack of structure may progress to unhealthy circadian 
rhythms and depression. In the setting of dialysis and end- 
stage organ failure, depression is common, but often attrib-
uted to the chronic course of the general medical condition 
[18]. Long-term dialysis patients speak of the grief experi-
enced after the sudden disappearance of a dialysis neighbor.

Individuals suffering from liver failure as a result of sub-
stance use often suffer from comorbid-limited coping strate-
gies to confront the significant stresses in the transplant 
process. These less adaptive means of managing stress, pre-
viously hidden by misuse of alcohol, often lead to depressive 
symptomatology when these patients with liver disease come 
under the strains of transplant evaluation and declining func-
tion. Decreased concentration is a common characteristic of 
hepatic encephalopathy regardless of the etiology of the liver 
disease [19]. These cognitive impairments should not be 
misdiagnosed as depression but may limit an individual’s 
capacity to participate in psychotherapy, develop new coping 
skills, and practice behavioral activation for treatment.

Both lung and heart transplant patients experience pro-
found exhaustion and inactivity that result in deteriorating 
moods and isolation from social networks. Although patients 
will frequently endorse anhedonia when asked directly, it is 
more often the case that they can no longer participate in 
their activities from the past. Having the desire to do some-
thing without the capacity can cause stress and feelings of 
dislocation, disconnection, and resentment when these indi-
viduals attempt to relate to their peers. Deconditioning, 
anorexia, and lethargy present a continual battle for patients 
suffering from lung and heart failure. In patients with heart 
failure, depression has greater impact on quality of life mea-
sures than the patient’s ejection fraction [5].

All organ failure patients express an experience of dis-
tancing from “regular” people in social settings. They expe-
rience quotidian, mundane troubles such as getting stuck in 
traffic or a mishandled restaurant order as so insignificant in 
comparison to their worries that they may experience unusual 
anger and guilt. The anger often stems from feeling slighted 
by their friends who do not realize what monumental stress 
they are under, while guilt is rooted in both knowing that 
they themselves were once focused on “minor” matters and 
feeling that they cannot be the empathic friend that they 
strive to be.

In the postoperative period, depression can manifest 
through guilt related to organ allocation. Recipients may feel 
that “someone had to die for me to live.” Another presenta-
tion of this guilt takes on a utilitarian form “I’m not doing 
my organ justice because I’m not living up to my full poten-
tial.” Both are clear cognitive distortions and may be rooted 
in post-transplant depression. A thorough evaluation and dis-
cussion of the factors underlying the patient’s concern are 
core features of not just assessment but treatment of this 
guilt. A frank discussion and realigning of expectations 
under a patient’s current circumstances that may have 

changed because of complications can allow a patient to 
more accurately engage in reality testing and feel grounded. 
Empathy and validation of a patient’s concern while provid-
ing a clear behavioral pathway to recovery can adequately 
address the patients concerns and initiate change.

 Other Depressive Disorders

There are other depressive disorders other than major depres-
sion that afflict transplant patients. Initially, many patients in 
this setting present with an adjustment disorder, most often 
in the case of a rapid or dramatic decline in function. As the 
diagnostic name implies, this can be a matter of adjusting to 
these significant changes. In these cases, symptoms will 
often resolve with no intervention other than appropriate 
support and education. Participation in the transplant evalua-
tion process can also overwhelm patients and precipitate an 
adjustment disorder [2].

Patients can experience demoralization on the other end 
of the transplant process as well, often thought of as a depres-
sive “diagnosis of attrition.” These demoralized individuals 
present with clear depressive symptoms, which patients can 
mask and are much more affectively reactive in specific sce-
narios around loved ones. Demoralization is amenable to 
supportive psychotherapy, support, and validation, whereas 
psychotropic medication tends to be less effective [20, 21].

Some depressive disorders have much more chronic 
courses such as in dysthymia. A patient may have suffered 
with chronic depression for a long time but his/her first inter-
action with a psychiatrist may occur in the transplant evalua-
tion process. This could be the initial identification of a 
long-term depressive disorder that has influenced the 
patient’s thoughts, feelings, and behaviors for the past 
decades. In this setting, realistic expectations about treat-
ment and over what time course should be set. At the same 
time, substantial improvement can be made with simple 
interventions and thus should not be delayed to the post- 
transplant period.

Substance-induced mood disorders have been known to 
persist for up to 1  year after the cessation of substances. 
More importantly, persistent and heavy substance use that 
contributes or precipitated organ failure also impairs the 
individual’s capacity to develop alternative and more adap-
tive coping strategies. These skill deficits put the patient at a 
disadvantage as they attempt to psychologically manage the 
stressful process of transplant. This process in turn puts indi-
viduals at higher risk of relapse and is discussed in much 
more depth in other chapters.

Lastly, there are depressive disorders due to general medi-
cal conditions. This may often be further complicated by the 
numerous medications that transplant patients are on that can 
affect one’s mood. As examples, steroids, immunosuppres-
sants, and antiepileptic medications are all well known to 
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cause or contribute to psychiatric symptoms. On the other 
hand, there continue to be misunderstandings about common 
medications such as beta-blockers, which are falsely thought 
to precipitate depression [22].

In our case, the patient cites her kidney illness as the pri-
mary contributor to the decline in her mental health. On ini-
tial evaluation, it is difficult to discern the origin of her 
symptoms. Upon further questioning, it becomes clear that 
she is experiencing notable psychological symptoms well 
beyond the neurovegetative symptoms. In the case that psy-
chological symptoms persist and contribute to impaired 
function, further evaluation and treatment must be pursued. 
Because she has a rather robust social support network and 
no outstanding red flags in terms of substance use, she could 
easily go undetected—and as a result untreated—if a screen-
ing tool was used in isolation. As previously stated, the 
screening tools although not diagnostic are often utilized by 
transplant programs in an effort to make the ambiguous con-
crete. This example is meant to demonstrate an inappropriate 
use of similar measures which can lead to oversimplification 
of the interplay of psychosocial factors in transplant and spe-
cifically its impact on depression. Ultimately, no assessment 
measure outperforms a thorough and complete psychiatric 
interview and physical exam in the evaluation of 
depression.

Depression in the transplant setting is unique as it can par-
allel the patient’s progression throughout the transplant pro-
cess [23]. In pre-transplant evaluation, patients are expected 
to complete a lengthy list of medical assessments and testing 
that can be uncomfortable and demanding. Once approved 
and on the transplant list, the waiting period can precipitate 
diminished participation in life activities for fear of missing 
“the call” [6, 24]. Patients experience insomnia from worry 
and medications such as steroids. Postoperatively, patients 
expect that the struggles that they confronted before trans-
plant will quickly resolve after receiving their graft. They 
can become demoralized when they find that many of these 
same challenges persist despite improved physical health 
and normal organ function. Increased levels of stress have 
clear correlations with rates of depressive disorders [25]. 
Transplant centers have an imperative to provide mental 
health support given the known, expected stress that every 
transplant candidate will endure throughout the process. 
Appropriate evaluation and treatment of depressive disorders 
can lead to improvements in transplant outcomes.

 Suicidality in Transplant

Evaluation of suicidality is especially challenging in the set-
ting of organ failure. The lives that patients with organ fail-
ure lead are difficult and are experienced as not worth living 
at many times throughout the course. Suicide is a significant 
risk in the general population—let alone those with organ 

failure who are under disproportionate stress with limited 
options. As a result, transplant professionals have reasonable 
fears of suicide in their patient population. Aside from the 
obvious concern for each patient under their care, transplant 
centers also have an obligation to ensure appropriate stew-
ardship of limited organ allocation [26]. Suicide is not only 
the loss of the individual’s life but also a loss of a potential 
“other patient’s” opportunity for a better and longer life. 
Suicide in a transplant patient can have long-lasting and rip-
ple effects throughout the transplant community. This is not 
to say that individuals with suicidal ideation should not be 
transplanted. Rather, individual who suffer from this afflic-
tion need to be aware of protective resources, be willing to 
reach out for help when needed, and demonstrate an open 
and honest line of communication with their practitioners. 
Many patients have difficulty navigating between honesty 
with providers in expressing normal hesitancy and fear about 
the realities of their health condition. At the same time, 
patients must attempt to maintain the hope and drive neces-
sary to get through transplant to enable them to return to a 
life that is worth living.

In the example case provided, the patient has wishes of 
being dead, commonly called passive suicidal ideation. She 
seems to be relating with her peers from dialysis who die, 
and she never hears from again. These escape fantasies are 
common in chronic illness where life satisfaction is low, and 
patients perceive themselves to a burden to those around 
them. This is not especially concerning from a safety stand-
point but can cause transplant teams hesitation given the risk 
to the scare resource they manage. Appropriate evaluation 
and safety planning are warranted while providing reassur-
ance and clear assessment to the selection committee.

Evaluation of suicidality can be further complicated by 
historical/remote suicide attempts. The appropriate length of 
time or criteria necessary to reassure a transplant team that 
suicide is not likely in the future is still not clearly estab-
lished [12, 27]. Rather these instances are evaluated on a 
case-by-case basis taking into consideration numerous fac-
tors including but not limited to social support, coping strate-
gies, recency, ongoing mental health treatment, and severity 
of attempt. A prior suicide attempt alone should not be con-
sidered an absolute contraindication to transplant in and of 
itself. As with all suicide assessments, the thoughts and 
actions must be placed into a context with risk factors while 
seeking to understand motivation and protective forces [27, 
28]. See the chapter on suicide for more information.

 Treatment of Depression in Transplant

Our example case depicts an individual who is suffering 
from major depressive disorder, moderate, single episode in 
the setting of the long-term sequela of kidney failure. 
Dialysis has precipitated isolation and perceived 
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 purposelessness in life. Despite this, our patient ultimately 
has low risk of long-term psychiatric illness and expected 
rapid recovery with appropriate psychiatric treatment if she 
receives treatment for her current depression.

Our sample highlights a common and challenging situa-
tion in addressing depression in the transplant setting. Many 
patients understandably see their organ failure as the primary 
driver of their mental health decline; they then draw the plau-
sible but erroneous conclusion that their mental health will 
suddenly improve post-transplant. This is sadly not usually 
the case. More importantly, patients cannot know how long 
their wait for an organ may take. Optimism, although help-
ful, can also contribute to distorted cognitions and impair a 
patient’s ability to participate in realistic treatment planning. 
What starts as a mild depression can turn into a severe 
depression over the course of stressful years waiting on the 
transplant list and going to dialysis while friends and family 
live life like nothing has changed. Clinicians can improve 
patient participation in realistic treatment planning—includ-
ing early treatment of depressive symptoms—by working 
with patients to set the appropriate cognitive framework: 
transplant is a lengthy process, not an event.

Both practitioners and patients accurately see depression 
as a potential contraindication to transplant candidacy if left 
untreated. As a result, patients may guard against full dis-
closure of their psychological state. Without objective mea-
sures of depression, mental health providers can be limited 
by the report of the patient if evaluated alone. Patients may 
be motivated to “fake it” throughout the evaluation for fear 
of repercussions on their candidacy. Of course, collateral 
information can help provide a more holistic picture, but 
family and friends may also be complicit for similar rea-
sons. Implicit bias against psychiatric illness among medi-
cal providers and patients can limit access to mental health 
care within the medical system. For these reasons, any reas-
surance surrounding a patient’s candidacy that can be given 
should be given. Furthermore, discussions surrounding the 
potential risks associated with untreated mental illness and 
an earnest expression of concern for the patient’s overall 
health in every realm even outside of the transplant setting 
can build rapport and engagement that minimizes the 
restraints noted above.

Treatment of depression in the transplant setting should 
align with the standard practice for depression treatment in the 
general population. There are a few additional considerations 
for mental health providers in the transplant setting surround-
ing psychopharmacology. It should be anticipated that antide-
pressant medications will be needed by a patient with organ 
failure or on immunosuppressant medications. Understanding 
and carefully checking drug—drug interactions is imperative 
for the safety and health of transplant patients. Understanding 
the metabolic pathways of the most utilized immunosuppres-
sants is invaluable to providing safe depression treatment.

Sertraline, citalopram, and escitalopram are the mainstays 
of antidepressant treatments in the transplant setting as a 
result of their minimal risk of drug—drug interactions and 
favorable side effect profile [29]. Citalopram should be 
avoided in patients with higher cardiovascular risk due to QT 
prolongation. In liver failure, dosing of all antidepressants 
should be adjusted accordingly. Bupropion is often consid-
ered an augmenting agent in transplant because of its stimu-
lating effects, and as a safer alternative to psychostimulants, 
which are used sparingly. Venlafaxine and mirtazapine are 
excellent alternatives when the aforementioned agents prove 
to be in effective [29]. Fluoxetine, fluvoxamine, paroxetine, 
and duloxetine are the antidepressants most avoided in the 
transplant setting because of drug—drug interactions, toler-
ability, and risk of hepatotoxicity. For a more detailed dis-
cussion of psychopharmacology in transplant patients, please 
review the chapter by Gamboa et al. [30].

Antidepressant treatment is indicated at the very least for 
treatment of moderate to severe depression [29]. However, 
often in the transplant setting, patients can benefit from anti-
depressants even in very mild cases where the expected med-
ication profile or side effects are leveraged to treat the 
consequences of organ failure or other comorbidities. An 
example would be the use of mirtazapine to address both 
depression and weight loss from poor appetite in the setting 
of ascites and liver failure. Another example might be the use 
of bupropion to treat depression and help with smoking ces-
sation in preparation for lung transplant.

Psychotherapy is recommended for mild to severe depres-
sion in the case that a patient can continue to participate in 
treatment safely [31]. It is especially thought to be a very 
safe and less intensive method of treatment for mild depres-
sion, although there are clear limitations. Denial of severity 
of illness, lack of emotional vocabulary, and high symptom 
burden are all known to be associated with worse depression 
scores [32]; psychotherapy can provide a forum to address 
each of these issues. The temporal strain associated with fre-
quent psychotherapy treatment can provide significant bur-
den to patients whose lives are already dictated by medical 
appointments. To address the risk factor of diminished physi-
cal activity, behavioral activation and physical exercise are 
recommended but limited by physical dysfunction in the set-
ting of organ failure [32]. As a result, the treatment of depres-
sion throughout the transplant process is often challenging 
and requires a multipronged and iterative approach. 
Unfortunately, access is poor to repeated psychiatric care, 
beyond consultation and evaluation for transplant candidacy 
alone [33]. Regardless, psychotherapy remains a mainstay of 
depression treatment and with a solid therapeutic alliance 
yields excellent results.

When patients are able and willing, psychotherapy can 
provide significant benefit in the case of demoralization and 
adjustment disorders. The supportive process, time, and 
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 psychoeducation are active ingredients in the setting of a 
trusted therapeutic relationship. This can also provide a 
much- needed respite for caregivers who are often as 
exhausted as the patients throughout this long process. This 
is in contrast to antidepressants, which are not considered 
effective with a low level of evidence for use in these more 
mild and brief pathologies [34].

Especially in the physically ill, behavioral and social 
treatments of depression can be especially effective. Many 
organ failure patients are homebound without strenuous 
effort and assistance from caregivers. Regular exercise—or 
even just getting out of the house—can provide significant 
psychological benefits [35]. Because of the impairments in 
metabolism with liver disease and filtration with kidney dis-
ease, diet can have enormous impacts on a patient’s function 
and mood. Active engagement with a transplant nutritionist 
in combination with behavioral changes can provide benefits 
not only to the patient’s mood but also to the long-term 
health and success of the patient even post-transplant. Lastly, 
socialization is imperative for these patients who spend most 
of their time isolated due to their illness. Engaging family 
and friends in a regular visit schedule can lift a patient’s spir-
its, give a patient’s day some structure, and provide an outlet 
for reflection and stress.

As in the case provided, engagement in mental health treat-
ment is often the biggest hurdle. Each patient has his/her own 
beliefs and bias surrounding mental illness, which impact the 
acceptable options for treatment. Cognitive deficits and physi-
cal disability may decrease patient’s ability to participate in 
routine psychiatric interventions such as psychotherapy. 
Patients should be encouraged to utilize any existing social 
supports, both to optimize transplant outcomes and for effec-
tive treatment of depression. Often patients with end-stage 
organ disease experience challenges to physical strength, cog-
nitive space, and daily routine which hamper their ability to 
follow through on depression treatment plans. Incorporating 
family and friends into behavioral activation practices can be 
one tool to overcome these barriers. At the same time, in the 
transplant setting, patients are very motivated to follow 
through with medical recommendations; this can be leveraged 
to the benefit of depression treatment. Just like in other mental 
health treatment settings, psychoeducation can go a long way 
in both treating the patient and increasing the motivation for 
treatment. A combination of biological, psychological, behav-
ioral, and social interventions makes for the most effective 
treatment approach.

Beyond the improvements to life satisfaction and quality 
of life associated with depression treatment, substantial con-
crete health factors can be improved by treating depression 
preoperatively [15]. Improved rates of adherence, shortened 
lengths of hospital stays, improved post-operative recovery, 
and most importantly mortality are all thought to be inversely 
correlated with severity of depression [9, 36–38]. Beyond 

survival, depression is an independent risk factor for func-
tional disability after transplant, which clearly has implica-
tions for quality of life [8].

To minimize risk to transplant outcomes associated with 
depression providers should focus on identifying existing 
coping mechanisms, promoting adaptive and effective strate-
gies, and assist patients with cultivating additional 
techniques.

Although the context in which depression occurs is 
extremely important, it is equally important to delineate the 
functional deficits that occur as result of these symptoms, 
regardless of specific etiology and precipitants. Often 
patients use context to explain their hesitation to seek psy-
chiatric treatment.

Depression regardless of etiology warrants aggressive 
treatment in the transplant setting, especially when it is lead-
ing to functional decline and nonadherent behaviors that put 
their candidacy or graft at risk. Rolling with the patient’s 
preferences for any given treatment approach in depression 
is helpful, in this setting as in any other. Given the high- 
stakes nature of the transplant setting, however, it is reason-
able to collaboratively create explicit plans to review 
treatment progress with patients and agreed-upon timelines 
to consider alternative treatments. Doing so creates a path-
way to more aggressive and effective depression treatment if 
needed.

Patients who exhibit comorbidities that are known to con-
tribute to and perpetuate depressive disorders should be 
required to undergo more aggressive depression treatment 
and may be denied transplant candidacy until these factors 
are better addressed. Treatment refractory depression, con-
comitant poor self-care with limited social support, or pat-
terns of nonadherence are examples of such issues. Repeated 
or severe past suicide attempts, personality disorders, or 
recent major losses (such as the death of a child) may war-
rant a period of mental health stability to assure the selection 
committee that the best outcomes in transplant are possible. 
Unfortunately, there are no distinct time periods at which 
anyone can fully predict ongoing resolution. But some speci-
fied period may allow the patient and transplant team addi-
tional time to form a functional working relationship. The 
relationship between substance use and depressive disorders, 
a frequent comorbidity, may need to be directly addressed 
and is covered more thoroughly in other chapters. The dearth 
of specific recommendations is the result of limited data on 
these issues in the transplant setting and how they directly 
impact transplant. As a result, there are no hard-and-fast 
rules or time scales to guide selection committees. Instead, 
the consultation of a transplant psychiatrist who has the 
experience and knowledge of mental health issues in the 
transplant setting has no substitute.

Under the time pressure and persistent symptoms of end- 
stage organ disease, it is common for patients to achieve only 
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partial resolution of their depressive disorders or to continue 
to experience persistent comorbidities. This also could occur 
in individuals with chronic and severe depressive disorders. 
In these difficult cases, a candidate with some combination 
of self-awareness, insight, understanding a clear pattern in 
their depressive episodes, willingness to seek help, a strong 
support system, trust in the medical system, and a relation-
ship with a mental health professional can be an acceptable 
candidate for transplant.
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2Mood Disorders in Transplantation: 
Bipolar Disorder Spectrum

Rabin Dahal and Paula C. Zimbrean

 Introduction

Bipolar disorder (BD) or bipolar disorders are a group of 
lifelong illnesses characterized by recurrent episodes of 
mania or hypomania as well as depression. Bipolar disorders 
are the third cause of disability in young people (aged 15–24) 
after depressive disorders and anxiety disorders [1]. 
Approximately, 30% of patients with bipolar disorder show 
severe impairment in work role function [2]. Lifetime (and 
12-month) prevalence estimates are 1.0% (0.6%) for bipolar 
I, 1.1% (0.8%) for bipolar II, and 2.4% (1.4%) for subthresh-
old bipolar disorder [3, 4] Bipolar I disorder affects men and 
women equally, whereas bipolar II disorder is most common 
in women [5]. The lifetime risk for suicide among patients 
with BDs is 20–30 times that of the general population [6]. 
Evaluating and treating patients with BD pre- and post-organ 
transplantation poses significant challenges.

Bipolar disorders are associated with significant medical 
comorbidities and worse medical outcomes. Sylvia LG et al. 
reported at least one other medical comorbidity among 
96.3% of patients with BDs, and higher cardiometabolic 
comorbidity [7]. Some studies have indicated that despite a 
higher disease burden, patients with BDs are less likely to be 
considered for transplant [8]. Patients with BDs can require 
transplantation due to medical comorbidities (e.g., coronary 
artery disease, NASH), behaviors (e.g., acetaminophen- 
induced liver failure after suicide attempt, alcoholic cirrho-
sis), or a consequence of their BD treatment (e.g., 
lithium-induced renal impairment) [9]. There is no consen-
sus about if or under what circumstances BD should be a 

contraindication to listing for transplantation. Some centers 
have developed their own internal policies about psychiatric 
illness being an absolute or relative indication for proceeding 
with transplantation, although few would consider a stable 
major psychiatric illness to be an absolute contraindication 
[8]. Transplant clinicians have expressed concerns about 
bipolar disorder interfering with patients’ ability to adhere to 
medical therapy, ability to cooperate with treatment teams 
and adhere to complex medical therapy, and adequacy of 
social support to achieve these goals [10].

There is no defined symptom-free interval for patients 
before considering patients for transplant listing [11]. Recent 
studies have suggested that selected patients with BDs can have 
post-transplantation outcomes comparable with other trans-
plant recipients [12, 13]; however, there is little guidance on 
what factors contribute to a successful post- transplant course.

In this chapter, we will discuss a case, with review of the 
evidence regarding different factors that influence transplan-
tation outcomes in a patient with BD.

Case History

Ms. X is a 71-year-old married woman, with a history of BD 
type 2 who was first referred to the transplant clinic for evalua-
tion of renal transplant due to lithium-induced kidney disease.

Upon interview, patient revealed that she had been diag-
nosed with BD at the age of 28, when she was psychiatrically 
hospitalized, and began treatment with lithium. She had been in 
outpatient treatment since then, mostly on lithium which she 
had taken for close to 30 years. She knew her psychiatrist was 
checking her lithium levels regularly, but she did not remember 
the exact values. She did not recall any episode of acute lithium 
toxicity. While she was not able to recall any clear manic epi-
sodes, she was able to detail several episodes of hypomania and 
major depression of moderate to severe intensity. She described 
that her most recent such episode had been 10 years prior to the 
evaluation for transplantation. Her medications had been lith-
ium CR 450 mg nightly, lamotrigine 150 mg daily, and dulox-
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etine 60 mg daily with good results and no changes for several 
years. She had never taken valproate or antipsychotics. She 
took antidepressants as adjuvant therapy to lithium, including 
tricyclic antidepressants, which were ineffective. Bupropion 
caused intolerable adverse effects. She mentioned that when 
she attempted to get off lithium, she became very depressed. 
She had no history of psychosis, suicidality, substance misuse, 
and no other psychiatric comorbidities.

Collateral history from her community psychiatrist (who 
had been treating her for the past year) and husband 
revealed that 3 years prior, when her creatinine value started 
to rise, her prior psychiatrist stopped her lithium and pre-
scribed lamotrigine and duloxetine. He also referred her to 
a nephrologist, who subsequently referred her to a trans-
plant center for early listing, anticipating her kidney dis-
ease would progress and she would eventually need renal 
replacement therapy. During the initial transplant visit, she 
was told that after transplantation she would have to avoid 
lithium to preserve the graft. However, within a month after 
stopping lithium, she became severely depressed, anhe-
donic, barely able to get out of bed or care for herself. She 
gained weight (her BMI reached 38  kg/m2), started skip-
ping her medications as well as her psychiatric and medical 
appointments. This continued for the next 6  months. Her 
transplant evaluation was closed due to lack of follow-up 
and being overweight. After several months of significant 
depression, at the urging of her family, patient agreed to 
return to psychiatric care and started seeing a new psychia-
trist. She was adamant about wanting to resume lithium 
despite her ongoing kidney disease. She felt lithium was 
the medication that worked the best for her. Her psychia-
trist appreciated that she had capacity to make that decision 
as she fully understood the risks and benefits of resuming 
lithium.

Her kidney function continued to decline steadily over the 
years to the point that she required renal replacement ther-
apy. She experienced moderate anxiety around the time she 
started hemodialysis and was prescribed hydroxyzine with 
good effect.

Her medical history included, in addition to chronic kidney 
disease (CKD) stage 5, essential hypertension, Graves’ disease, 
nephrogenic diabetes insipidus, and obstructive sleep apnea. 
Patient also had undergone several surgeries (bilateral total hip 
arthroplasty, hysterectomy, bladder suspension surgery, carpal 
tunnel release, and bunionectomy) without significant adverse 
events or psychiatric decompensation. Patient’s family psychi-
atric history was significant for a sister with BD type 1.

At the time of the second evaluation for transplantation, 
the patient, who has a college degree, had been retired real 
estate agent for 4  years. She was married and described a 
strong support network that included her husband and two 
adult daughters and their families. Being able to spend more 
time with her grandchildren was her main motivation to pur-
sue kidney transplantation.

The transplant psychiatry team met with the patient twice 
prior to listing for transplantation for an extended evaluation 
and treatment planning. Her mental status examination was 
unremarkable. She had mild bilateral hand tremor. Her 
Montreal Cognitive Assessment 7.1 score was 28/30. 
Diagnosis was Bipolar I disorder, most recent episode 
depressed, in full remission.

A trough lithium level was 0.8 mg/dL. Patient and her hus-
band were very interested in learning about the psychiatric 
aspects of organ transplantation and discuss possible treatment 
options. In collaboration with her treating psychiatrist, the fol-
lowing changes were suggested in her medication regimen: (a) 
change in the lithium dosage to three times a week after dialy-
sis and (b) cross-tapering of duloxetine to another antidepres-
sant (as duloxetine is not indicated when Glomerular Filtration 
Rate (GFR) is less than 30%). However, she remained ada-
mant that she wanted to continue taking lithium daily, while 
on dialysis and after transplantation, due to fear of recurrence 
of depression, while being very aware of the medical risks. 
She agreed to discuss with her treating psychiatrist changing 
the duloxetine to another agent. She agreed to accept adjuvant 
agents if needed in case she developed immunosuppressant-
induced psychiatric symptoms. She and her husband felt capa-
ble of identifying the onset of a psychiatric decompensation 
and agreed to seek help early in such an event. Patient was 
added to the kidney transplant waitlist and continued to meet 
with the transplant psychiatrists every 6  months during the 
first 2 years she was on the kidney waiting list. She remained 
stable, was continued on lithium and lamotrigine, while dulox-
etine was discontinued without recurrence of symptoms. 
Thereafter to monitor her mental health while she was wait-
listed for transplant the transplant psychiatry team scheduled 
follow-up reevaluations when she returned for her annual 
waitlist protocol medical reevaluation. In addition, plans were 
made for the patient to be followed by the inpatient psychiatry 
consultation team after her transplant surgery.

Clinical Questions
 1. For patients with BD, what are the associated risk factors 

that can influence the treatment outcomes or treatment 
choices before and after organ transplantation?

 2. What is the potential impact of transplantation upon the 
course or stability of the psychiatric disorder?

 3. What are important pharmacologic considerations in 
treating BD transplant recipients?

 Discussion

 Risk Factors Associated with Transplant 
Candidates with BD

Patients with BD have an increased risk of medical and 
psychiatric comorbidities which can influence post-trans-
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plant outcomes and there is also concern about the potential 
for increased risk of poor adherence to medical care. 
Additionally, some specific agents used in treatment of BD 
have a risk of direct organ toxicity that must be taken into 
consideration.

 Medical Comorbidities in Patients with BDs
Patients with severe mental illnesses (SMI) (e.g., schizo-
phrenia, BD, recurrent BD) have disproportionate medical 
burden compared to patients without SMI.  Persons with 
BD may be less likely than the general population to 
receive primary, preventive medical care [14]. On average, 
patients with SMI live for 25 years less compared to the 
general population [15]. These data were first reported in 
the 1990s and unfortunately, the gap seems to be worsen-
ing [16, 17]. Various population-based studies have identi-
fied medical comorbidities to be a rule rather than exception 
in patients with BD [16]. Bipolar patients have higher rates 
of cardiovascular risk factors (e.g., smoking [18], diabetes 
mellitus [19], and obesity [20]) and tend to develop these 
diseases 4–7 years earlier than their non-bipolar counter-
parts [21]. Not only is the rate of medical comorbidities in 
patients with BD is high, but the prognosis is worse com-
pared to the general population. A cohort study of over 
17,000 patients with BDs followed for 14  years showed 
almost twice the rate of mortality when compared to a 
cohort controlled for age, gender, calendar year, area-level 
deprivation, ethnicity, and records of follow-up. The death 
risk was over three times in patients between the age 16 
and 50. Cardiovascular risks were elevated in patients with 
BD (HR  =  1.37), and smoking, hypercholesterolemia, 
hypertension, BMI, and diabetes mellitus did not fully 
explain the increased rates [22]. It is, therefore, important 
to ensure that patients being considered for transplant are 
in regular follow-up with their appointments and are adher-
ent to the recommendations of treatment teams.

 Psychiatric Comorbidities Including Substance 
Use Disorders
Patients with BD have high levels of psychiatric comorbidi-
ties that may impact the health outcomes in a negative fash-
ion. Smoking rates are reported to be high (almost 80%), and 
nearly double that of general population [18]. Patients are 
more likely to smoke in their teens [23], and smoke more 
heavily [18]. Substances use disorders are higher compared 
to general population, and they are associated with worse 
outcomes in graft survival [24–26]. Suicide risk is reported 
to be 22 times that of general population [27]. Coexistent 
anxiety disorder, substance use, rapid cycling type, child-
hood abuse, age of onset, or the presence of over 20 episodes 
were correlated with a poorer prognosis of medical illness in 
patients with BDs [28]. A thorough psychiatric history 
including substance use is essential in transplant evaluation 
of patients with BD.

 Risk of Difficulty with Adherence with Medical 
Treatment Associated or Not with Psychiatric 
Decompensation
Patients with severe mental illnesses including BD are feared 
to have low adherence to medications. Most large studies 
reveal BD patients, in general, not transplant specifically, 
have nonadherence levels of 20–50% [29–32]. It is important 
to note that these studies explored mostly the adherence with 
psychotropic medications and that a significant proportion of 
nonadherence was related to the denial of the psychiatric 
diagnosis [29]. It is not clear if adherence with psychiatric 
medications parallels adherence with treatment for medical 
condition or with health-related behaviors. Depressive symp-
toms in BD (which are present more frequently than manic/
hypomanic symptoms) are considered to account for nega-
tive health behaviors including smoking, poor diet, overeat-
ing, and sedentary lifestyle [33]. Identification and resolution 
of negative health behaviors and psychiatric decompensation 
are likely to aid in success of transplantation.

 The Pharmacological Treatment of Psychiatric 
Disorders May Impact the Graft Directly Through 
Direct Toxicity or Indirectly through Side Effects 
or Drug-to-Drug Interactions
Among the direct organ toxicity from psychiatric agents, a 
common scenario that comes to the transplant psychiatrist’s 
attention is lithium-induced end-stage renal disease. Other 
direct toxic effects of psychiatric medications are less 
likely to lead to an indication for transplantation, so they 
will not be discussed here. Transplant psychiatrists are 
often asked to recommend optimal psychopharmacology 
treatment for chronic psychiatric disease in transplant can-
didates and recipients. It is therefore important to under-
stand the risks of psychopharmacological treatment in this 
population.

In general, when a medication leads to organ failure and 
need for transplantation, the first tendency from the part of 
patients and medical providers is to permanently discontinue 
the responsible agent. There are cases, however, when a 
detailed risk—benefit analysis may be warranted, as alterna-
tive treatments may not be efficacious. The following 
domains of knowledge are relevant in this risk analysis: (a) 
the efficacy of the treatment in question; (b) the risk of dis-
continuation of the medication; (c) metabolic, psychody-
namic, or psychokinetic consideration for end-stage organ 
disease of post-transplantation; and (d) the risk of organ tox-
icity (on the native organ if still functional and on the graft).

Our patient’s story illustrates how these questions are 
approached when making the decision to continue or not 
lithium for a patient with CKD who is a transplant candidate. 
Lithium is an effective agent for the management of acute 
mania, bipolar depression, and maintenance mood stabiliza-
tion [34–36], may have anti-suicide properties [37, 38], and 
is effective against impulsive violence [39, 40]. Efficacy of 
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lithium in various stages of BD has been well established 
across many studies [41, 42]. In a metanalysis of 31 studies 
including 85,229 patients, lithium was found to reduce the 
rate of suicide attempts and completions by almost 5-times 
(reduction in incidence from 2.63% per year to 0.436% per 
year) [43], although newer studies find less convincing evi-
dence [44].

Furthermore, discontinuation of lithium therapy in 
patients with BD was followed by an increase of suicidal acts 
by 7–20 times [45, 46] and a ninefold increase in fatalities 
[46]. In our population of transplant candidates with lithium- 
induced kidney disease, we found a small segment of this 
group who does not respond to any other mood stabilizers 
and can achieve remission of psychiatric symptoms on lith-
ium only.

Chemically, lithium is a bivalent ion that is completely 
absorbed after oral administration (bioavailability 80–100%). 
It peaks within 1–1.5 h after immediate release preparations, 
and within 2–6 h after a delayed release preparation. It circu-
lates freely (not plasma protein bound) and does not undergo 
metabolism. Its plasma half-life is 18–36  h, and achieves 
steady state in 5 days [47]. Up to 98% of lithium gets filtered 
in the glomeruli as an unchanged drug. In the proximal con-
voluted tubules, almost 80% gets reabsorbed allowing 20% 
of lithium to get cleared. A small portion is reabsorbed dis-
tally in the collecting ducts.

Lithium has been used in patients on dialysis when bene-
fits were considered significant. Lithium is completely dia-
lyzed. Typical doses are 300–600 mg single dose on the days 
of hemodialysis only, administered after completion of 
hemodialysis session. Levels should not be checked until 
2–3 h after dialysis to allow for equilibration [48].

On the other hand, lithium treatment carries the well- 
known risk of renal disease. Chronic consumption of lithium 
has been linked with four types of renal injuries, namely 
nephrogenic diabetes insipidus (NDI), nephrotic syndrome, 
renal tubular acidosis, and chronic interstitial nephritis 
(CIN).

Nephrogenic diabetes insipidus (NDI) may occur in up to 
40% of patients on lithium (the most common renal change 
in people taking lithium long term). Its underlying mecha-
nism is lithium accumulation in the collecting ducts, leading 
to resistance to Antidiuretic hormone (ADH), which mani-
fests with polyuria and polydipsia. The defect tends to be 
irreversible [49, 50].

Chronic interstitial nephritis (CIN) is a more severe 
adverse effect seen with chronic lithium consumption. Renal 
biopsies reveal varying degrees of interstitial fibrosis along 
with tubular cysts [51]. Clinically, it manifests as asymptom-
atic reduction in glomerular filtration rate (GFR), to mild 
proteinuria, to progressive worsening of renal function [9, 
52]. Smith et al. reported nearly a twofold increase in likeli-
hood of stage III Chronic Kidney Disease (HR 1·93, 95% CI 

1·76–2·12; p < 0.0001) with lithium use, with adverse effects 
occurring early in treatment [53]. However, progression to 
renal failure is rare, with most meta-analyses and population- 
based studies placing the absolute risk of renal failure and 
renal replacement therapies to be 0.5–2% [9, 54, 55].

In population-based studies, higher prevalence of chronic 
kidney disease (CKD), end-stage renal disease (ESRD), and 
renal replacement therapy (RRT) has been shown among 
patients who were treated with lithium compared to general 
population [54, 56, 57]. The most consistent risk factor for 
CKD in these studies is duration of lithium treatment [58]. 
High rates of ESRD on lithium could also be due to use of 
higher doses and infrequent monitoring of renal function, as 
was common practice before 1980s [59]. More recent cohort 
studies have found that with current guidelines about main-
taining therapeutic lithium levels, the incidence of progres-
sion to ESRD (GFR less than 5) from lithium is low [55, 59, 
60]. Severe loss of renal function and end-stage renal disease 
(ESRD) are uncommon with lithium treatment, with a preva-
lence of approximately 1.5%, but sevenfold higher than the 
general population [61]. Werneke et al. quantified the risk—
benefit analysis for continuing lithium in CKD and found 
that stopping lithium would only be advantageous only if the 
likelihood of progression to ESRD exceeded 41.3% or if 
anticonvulsants always outperformed lithium regarding 
relapse prevention [62].

The guidelines for continued treatment with lithium are 
not as clear after development of CKD. Most authorities con-
sider a risk—benefit approach in continuation of lithium 
[62]. Furthermore, other maintenance medications also have 
comparable adverse effects [60]. However, there have not 
been many controlled studies to study the progression of 
renal disease on lithium due to ethical reasons. In one elabo-
rate study done by Tondo et al. in 2017 reported a median 
decline in GFR by 30% more than by ageing alone amount 
per year, with age of patient and duration of treatment being 
major risk factors [63].

In our experience and in the literature review, we did not 
find any information to suggest that a transplanted graft may 
be more sensitive to medication-induced organ failure than a 
native organ.

 The Impact of Transplantation upon the Course 
or Stability of the Psychiatric Disorder

 Psychological Stress Associated 
with Transplantation
The end-stage organ dysfunction is associated with fear of 
death, pain, loss of autonomy, loss of socialization, loss of 
employment, and social contacts. Furthermore, waiting for a 
transplant can be extremely distressing due to uncertainty, 
leading to increased scores of anxiety and depression in 
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waitlisted patients [64]. Post transplantation, other uncer-
tainties emerge such as change of prognosis or treatment 
course (e.g., graft failure), development of severe adverse 
effects (e.g., Graft versus Host Disease GVHD), rehospital-
ization, or changes in treatment setting such as discharge 
from transplant center to a community provider [65]. It could 
be expected the psychological stress of transplantation may 
precipitate BD recurrence.

There is only limited data regarding the course of BD 
immediately after transplant. A major study involving 3000 
renal transplants among which 15 patients with BD and 7 
with schizophrenia showed no difference in relation to 
patient survival, graft survival, and graft function. In addi-
tion, length of hospital admission for transplantation and fre-
quency of acute rejection episodes were comparable among 
the three groups [66].

Pang et al. studied the perioperative outcomes, especially 
readmissions related to psychiatric reasons in 19 liver trans-
plant recipients with BDs compared to 19 matched controls, 
and found that overall readmissions were low, and there was 
no difference of post-op readmission rate between patient 
with or without diagnosis of BD prior to transplant [67]. In a 
case series of eight patients with BD receiving liver trans-
plant, five of them needed psychiatric admission after trans-
plant. The main associations were history of hepatic 
encephalopathy, the use of medications with primary hepatic 
metabolism, and pre-transplant psychiatric dose reduction of 
>50% paired with slow post-transplant up-titration. Four out 
of five psychiatric admissions were reported for mania and 
aggression. Most cases did not report the timing of develop-
ment of mania, except one (post-operative day 12). One case 
with suspected catatonia was managed with intravenous hal-
operidol and increasing doses of quetiapine, but without 
description of catatonic symptoms or explanation for use of 
antipsychotics in catatonic patients [68]. A recent retrospec-
tive study of 3680 US veterans who underwent kidney trans-
plantation found that a prior history of mania was not 
associated with negative post-transplantation outcomes 
(such as mortality, graft loss, and rejection) compared to 
patients without a history of psychiatric disease [69].

 Psychiatric Side Effects of Immunosuppressant 
Medications can Overlap with Symptoms of BD
Patients with a history of BD are at risk of developing 
steroid- induced mood disturbances [70]. Calcineurin inhibi-
tors have been linked to treatment refractory psychosis in 
transplant recipients [71]. For a more detailed discussion of 
steroid and immunosuppressant-induced psychiatric side 
effects, please see Chaps. 34 and 35. Steroids sometimes 
cause secondary mania or worsening of symptoms in patients 
with existing BD [72, 70]. Mostly, symptoms subside with 
time, but sometimes require change of immunosuppressive 
agents [73, 74], or symptomatic management with antipsy-

chotic medications or mood stabilizers [71]. For treatment 
planning purposes, we find that having a detailed psycho-
pharmacology history for our transplant candidates, which 
includes medications, doses used, duration of trials, response, 
and side effects can help significantly post-transplant man-
agement of steroid-induced psychiatric side effects in trans-
plant recipients with a history of BD.  Close postoperative 
follow-up by mental health providers coordinated with the 
transplant team can provide monitoring and early identifica-
tion of mental health symptoms and facilitate treatment 
adjustment as needed to avoid psychiatric decompensation.

 What Are the Important Pharmacologic 
Considerations in Treating BD Transplant 
Recipients?

The use of regular psychotropic medications in transplant 
recipients must take into consideration metabolic changes, 
pharmacokinetic and pharmacodynamic interactions with 
immunosuppressant agents, and adverse effect profile. 
Usually, the same psychotropics that were effective before 
transplant are continued after transplant. This becomes chal-
lenging when the agents carry a significant risk of toxicity 
for the same organ that was just transplanted (e.g., use of 
valproate after liver transplant, use of lithium after renal 
transplant).

For our patient, we had to decide if she should continue 
lithium after transplantation. In general surgery, lithium is 
discontinued 48–72  h before surgery and restarted when 
patient is fully hydrated [75, 76] to prevent lithium toxicity 
associated with perioperative volume changes. Evidence for 
use of lithium after renal transplantation is limited: two case 
reports describe successful treatment with Lithium after 
kidney transplantation [77, 78], while one other author 
reports a patient who developed lithium toxicity on day 10 
after kidney transplantation, leading to lithium discontinua-
tion [79]. Dube G, et  al. conducted a single-center retro-
spective study of 15 adults with BDs who received a renal 
transplant. In all patients, BD was well controlled on a sta-
ble medical regimen, with no symptoms at the time of initial 
evaluation or transplant. All 15 patients received transplant, 
out of whom 14 patients had ESRD from lithium use. All 
patients underwent standard treatment with thymoglobulin, 
mycophenolate, tacrolimus, and steroids. During the 4 years 
follow-up, the patient survival was 80%, 2 patients had post-
transplant psychiatric hospitalizations and one patient 
returned to taking lithium to control symptoms of BD [80]. 
Literature search revealed three other cases in whom lithium 
was started after renal transplant, with successes in two 
cases and acute lithium toxicity leading to discontinuation 
in the third, highlighting a need for case-by-case approach 
[77–79].
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The benefits of mood stabilization, suicide prevention, 
and stabilization of BD need to be weighed against nephro-
toxicity. Alternatives to lithium may not be effective or they 
may cause cardiometabolic adverse effects that impact graft 
survival. For our patient, lithium had proven to be effective, 
she had at least two other pharmacological trials and its dis-
continuation led to severe symptoms, so our assessment was 
that the benefits of continuing lithium outweighed the risks.

• A detailed discussion of all pharmacological agents used 
in the treatment of BD is beyond the scope of this chapter. 
Atypical antipsychotics, often prescribed as main treat-
ment for BDs, have been widely used in organ transplant 
recipients, often for management of delirium. Long-term 
treatment with antipsychotics must take into consider-
ation the risks of side effects that can overlap with side 
effects of immunosuppressants such as metabolic side 
effects, QTc prolongation, seizures, and neutropenia. 
Carbamazepine, another mood stabilizer, has multiple 
interactions with immunosuppressants. For further in-
depth knowledge on use of psychotropic medications 
after transplantation, we recommend Fireman, M et  al. 
Chap. 16 Organ Transplantation in Clinical Manual of 
Psychopharmacology in Medically Ill, Edits Levenson J 
and Ferrando S [81]. and Chap. 42 Gamboa MT et  al., 
Psychopharmacology in Transplant patients, in 
Psychosocial Care of End-stage organ disease and 
Transplant Patients, Edits Sher, Y. and Maldonado, J [82].

In addition to pharmacology, psychotherapy can play a 
significant role in maintaining stability or preventing decom-
pensation in patients with BD. Although there are no reports 
of psychotherapies for BD who are organ transplantation 
patients, in general, BD population adjunctive psychotherapy 
especially when done with family participation significantly 
reduces the relapse of the illness [83]. Due to multiple health 
care needs, however, transplant patients often find participa-
tion in office-based psychotherapy challenging. New delivery 
mechanisms such as smartphones [84] or telepsychiatry 
which expanded during the 2020–21 COVID-19 pandemic, 
may help overcome some of these barriers to care, but more 
research about the efficacy of these interventions is needed.

Our center has developed a workflow sheet for assess-
ment of transplant candidates with BD, focused on address-
ing residual symptoms of BD which may interfere with 
medical care, psychiatric comorbidities when applicable and 
planning interventions for possible relapses of BD (Fig. 2.1: 

Suggested workflow for transplant candidates with BD). 
Deciding upon long-term treatment for BD in the postop-
erative phase, when patient must adapt to the new needs of 
medical care, new physical status and the intense postopera-
tive follow-up are extremely difficult. We are advocating that 
the plan for post-transplant care should start at the initial 
pre- transplant evaluation. Due to long wait times in many 
cases, reevaluation when patient is getting close to surgery 
may be necessary. Proactive consultation post-transplanta-
tion (not waiting until symptoms develop) may help with 
early identification and treatment of psychiatric symptoms 
postoperatively.

In summary, the evaluation and treatment of patients with 
BD in need of organ transplantation pose significant chal-
lenges due to risk of psychiatric decompensation, risk due to 
medical and psychiatric comorbidities, risks related to the 
psychopharmacological treatment and risk of psychiatric 
decompensation triggered by the perioperative stresses. 
Careful planning should involve collaboration with the 
patient’s support group, community psychiatry providers, 
and close postoperative mental health follow-up.

Take Home Points
 1. With expert mental health treatment, mental health sta-

bilization and symptom remission, and stable social 
supports, patients with BD can be successful organ 
transplant recipients. Mental health care should be 
established prior to transplant with plans for longitudi-
nal care pre- to post-transplant.

 2. Transplant candidates with BD require careful pre- 
transplant evaluation to identify all the risk factors 
that can interfere with post-transplant care.

 3. Post-transplant psychopharmacological manage-
ment must take into consideration not only the risk 
of repeated organ toxicity, pharmacokinetic and 
pharmacodynamic interactions with immunosup-
pressant medications, but also efficacy in maintain-
ing psychiatric stability. Psychotherapy also has 
significant impact in reducing the number of 
relapses in patients with BD.

 4. Due to the complexities of managing patients with 
BD in the transplantation setting, we are advocating 
that treatment planning should start at the initial pre-
transplant evaluation.
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Fig. 2.1 Example of workflow for transplant candidates with bipolar disorder

TRANSPLANT CANDIDATE WITH BIPOLAR DISORDER

BIPOLAR DISORDER IN PARTIAL OR FULL REMISSION

Treatment of acute episode 

(inpatient/ outpatient/community mental health center)

Treatment of residual symptoms

Address contributing factors if applicable (e.g substance
use, non adherence) 

Collaborate with community agencies and family

Clarify for patient, family and mental health provider 
importance of addressing residual symptoms, when 
applicable ( e.g. a hyperenergetic patient who cannot 
tolerate bedrest postoperatively)

Treatment of psychiatric co-morbidities
e.g. addictive disorders, eating disorders

Current ACUTE DECOMPENSATION of BD? 

Are RESIDUAL SYMPTOMS OF BD present? 

Are the residual symptoms interfering 

with safety or ability to participate in 

medical care? 

Are there other PSYCHIATRIC CO-MORBIDITIES 

active? 

no

yes

yes

yes no

no

yes

After treatment, re-evaluate

TREATMENT PLANNING FOR TRANSPLANT CANDIDATE WITH BIPOLAR DISORDER  

• Relapse prevention planning for Bipolar disorder
ο Can the patient/family identify an episode of mania, hypomania or major depression?  
ο What interventions are available to address recurrence of BD if that occurs? (e.g. call 911 if safety concerns, call 

community treating providers, medication changes)
• Reevaluation and monitoring while awaiting transplant 

ο Identify triggers for re-evaluation (e.g. psychiatric hospitalization, suicide attempts, manic episodes)-
ο If stable, plan reevaluation when patient is close to transplantation 

• Postoperative follow up 
ο e.g. inpatient psychiatric consultation day 2 post-operatively or 24 hours after extubation
ο prepare detailed medication history to assist decision making postoperatively

• Identify and address barriers to the treatment plan

PROCEED WITH OTHER STEPS OF EVALUATION/LISTING FOR TRANSPALANTATION

Additional education
about transplantation

Psychotherapy

Behavioral plan 

Address cause if possible (e.g. cognitive 
impairment)

Ensure Health care proxy is clarified and available 

Assess COPING WITH MEDICAL ILLNESS.. 

Is intervention needed? 

Assess ABILITY TO PROVIDE INFORMED CONSENT FOR 
TRANSPLANTATION

Is intervention needed? 

Patient and primary support group agree and 
participate in treatment planning?

yes

yes

no

yes

Add these 
interventions 
to the 
treatment 
plan

no

no

no
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3The Suicidal Patient in Organ 
Transplantation

Jacqueline Posada and Catherine Crone

 Background

Suicide and organ transplantation may initially seem incom-
patible. Organ transplantation is a life-prolonging, some-
times heroic, and lifesaving procedure, whereas suicide is a 
volitional desire and action to end one’s life. From the multi-
tude of clinical scenarios that may be encountered in the 
transplant setting, we chose two that are in our experience, 
are the most common and challenging: a patient who pres-
ents after a suicide attempt and needs a liver transplant to 
survive or a patient who develops suicidal ideation after 
transplant. This chapter will present two clinical cases 
exploring both scenarios. It will also present information on 
risk factors for suicide in general and how to apply them in a 
risk assessment for the transplant population. Before the 
cases are presented, the following points highlight major 
themes to keep in mind when first encountering a potential 
transplant candidate or individuals who have received a 
transplant and are experiencing psychiatric symptoms.

For patients who undergo a psychosocial evaluation 
before organ transplant, this evaluation is an ideal time to 
identify risk factors for future suicidal ideation or attempts. 
These evaluations include questions about mental health 
diagnoses and substance use which are important factors in 
suicide risk [1]. A clinician who completes these evaluations 
typically asks about how a transplant candidate handles 
stress, uncertainty, and life challenges. Eliciting this type of 
information is clinically relevant as life stressors count as a 
dynamic risk factor for suicide. Additional questions focused 
on the quality of social support may illuminate the individu-

al’s risk of suicidal ideation and behaviors from the perspec-
tive of the interpersonal theory of suicide. Specific questions 
would include inquiry into the person’s sense of belonging to 
their family or social network, their sense of burdensome-
ness to their social supports before and after transplant, and 
a detailed understanding of family and social support dynam-
ics [2].

Even without a history of psychiatric illness, candidates 
for and recipients of any solid organ often have positive risk 
factors for suicide which are inherently associated with a 
chronic medical illness and social consequences of their dis-
ability. Such factors that increase the suicide risk include: (1) 
Medical comorbidities, including pain, and physical illness 
with subsequent hospitalizations [3, 4]; (2) psychosocial 
stressors like unemployment or disability; (3) recent life 
stressors such as surgery and risk of rejection, and (4) 
strained social supports at risk of caregiver burnout [5].

Even if a transplant candidate is considered “low risk” for 
suicide at the time of evaluation and transplant, the prospect 
of major life stressors and difficult emotions in response to 
the organ transplant process like frustration, disappointment, 
and hopelessness can elevate the risk of suicidal ideation and 
suicide attempt.

Research studies suggest those who complete suicide 
more commonly have their last clinical contact with a pri-
mary care provider or other non-mental health medical spe-
cialists [6]. Collaboration between transplant centers and 
psychiatrists could address suicide risk by educating all pro-
viders involved about suicide, screening for risk factors, and 
together planning how to handle mental health crises when 
they arise.

 Brief Overview of Risk Factors of Suicide

In 2008, suicide, identified as death by intentional harm to 
self, became the tenth leading cause of death across all ages 
in the United States exceeding septicemia [7]. The rates of 
suicide in the US have risen by 1.5% every year since 2000 
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leading to a 30% increase in suicide deaths in some states. 
The general rate of suicides in 2017 was 14 per 100,000. In 
men aged 45–64, the rates of suicide increased from 21 sui-
cides per 100,000 in 1999 to 30 per 100,000 in 2017 [8]. This 
age range in men overlaps with 35–65, the age range which 
receives the most organ transplants [9].

Risk factors for suicide are stratified as chronic (predis-
posing) and acute (or precipitating). A previous suicide 
attempt, no matter the time frame, remains the strongest pre-
dictor for future suicide attempts. Almost 60% of first-time 
suicide attempts end in death, particularly if lethal means are 
accessible and used such as a fire-arm or hanging [10, 11]. In 
the US, 50% of suicide deaths were attributed to firearms, 
and suffocation was the second most common form of com-
pleted suicide; women were equally likely to die by suicide 
from poisoning (31.4%) or firearm (31.2%) [12]. Other 
important predisposing risk factors include the presence of 
psychiatric illness, physical illness, substance use disorder, 
and family history of completed suicide, and environmental 
factors such as adverse childhood events, unemployment, 
and stressful events, social isolation, and poor social support 
[13, 14]. Attempting suicide is such a personal event that 
special attention should be paid to the dynamic risk factors 
that change from visit to visit. These would include presence 
and intensity of suicidal ideation, recent stressful events such 
as change in income, loss of a relationship, worsened sub-
stance use, and psychiatric symptoms like insomnia, wors-
ened mood, increased anxiety, despair, a sense of 
hopelessness, feeling trapped or like a burden to social sup-
ports command auditory hallucinations, delusions of reunion 
with a lost loved one [5, 14].

 Suicide and Transplant Recipients

Death by suicide in transplant patients is a rare event. Limited 
literature exists on the topic as both organ transplant and sui-
cide completion are low-frequency events in the general 
population. More is known about the prevalence of mental 
health disorders in transplant patients [15]. A few studies 
give concrete statistics on completed suicide in transplant 
patients; however, those must be interpreted with caution as 
certain behavior (e.g., cessation of dialysis) is no longer uni-
versally considered suicide. In a Danish national healthcare 
registry study of 380 lung, kidney, and liver transplant recipi-
ents, the suicide rate was 5.6 per 1000 person-years (adjusted 
hazard ratio of 1.8 (95% CI: 0.9, 3.6)) compared to non- 
transplant controls who had a suicide rate of 2.8 per 1000 
person-years [16]. A study of 209 first-time kidney transplant 
recipients in Denver, Colorado examined 54 autopsy reports 
from 1974–1979. Washer et al. identified that 15% (n = 8/54) 
of patients with a mean age at transplant of 27.8 years died 
“as a result of overt or veiled suicide, including refusal to 

undergo dialysis after unsuccessful transplantation.” [17] 
Although not solid organ transplantation, in 2012 the 
European Group for Blood and Marrow Transplantation 
released data from a cohort and case control study demon-
strating the risk of suicide after hematopoietic stem cell 
transplantation (20.7/100,000) was two times that of the gen-
eral population (9.2/100,000) [18]. Cancer recurrence and 
graft versus host disease were more common in the patients 
who completed suicide. When a transplant fails, disappoint-
ment and despair may follow precipitating a desire to die as 
a means of escape. The previously described studies suggest 
the risk of suicide is elevated in transplant recipients com-
pared to the general population.

Patients with end-stage renal disease (ESRD) on dialysis 
are another group in whom death by suicide has been 
researched. Although not all ESRD dialysis patients are eli-
gible for transplant or even seek transplant, their similar dis-
ease processes may be indicative of similar risk factors as 
ESRD transplant candidates on dialysis. Two large retro-
spective cohort studies of ESRD patients receiving dialysis 
in the US and Taiwan showed the risk of suicide was signifi-
cantly greater in dialysis patients compared to the general 
population, and the risk was highest in the first 3 months to 
1 year after starting dialysis [19, 20]. The early months of 
dialysis represent a period of major transition in a person’s 
life.

 Suicide Risk Factors Specific to Transplant 
Patients

Stressors specific to transplant patients require consideration 
as these medical and functional stressors represent a change 
in suicide risk and may trigger changes in psychiatric symp-
toms and psychological wellbeing. A body of research sug-
gests a relationship between physical illness and risk of 
suicide behavior and mortality. The number of medical 
comorbidities a patient has and the extent to which multi- 
morbidity diminishes physical functioning and quality of life 
is associated with an increased risk of death by suicide [21, 
22]. While receiving a transplant should be a positive transi-
tion, for some recipients organ rejection or a change in func-
tional status are also potential risk factors for the development 
of suicidal ideation and behaviors. Several new stressors 
arise post-transplant that can lead to suicidal ideation and 
risk if not addressed like physical pain immediately after 
transplant and feeling overwhelmed with new self-care 
responsibilities. Nonadherence to medications and lifestyle 
recommendations has been linked to mood disorders in 
transplant recipients [23]. Setbacks such as frequent hospi-
talizations, limited functional progress, and disappointment 
with changes in their functional status, or news of acute or 
chronic rejection are all transplant-specific stressors that 
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should prompt inquiry about suicidal ideation, thoughts of 
death, or not wanting to proceed with care. Most transplant 
recipients have experienced their share of adversity in life 
from their medical and physical challenges and resulting 
psychosocial hardships. Yet transplant clinicians must not 
fall into the trap of believing depression or suicidal ideation 
are expected or “normal” considering all the transplant 
patient has suffered; statements of hopelessness and fear 
related to an uncertain future after transplant must be 
addressed [24]. After the transplant, patients may be hesitant 
to admit suicidal ideation and appear unappreciative of their 
new organ. If a clinician suspects a mental health diagnosis, 
thoughts of death or suicidal ideation, proper evaluation and 
intervention are necessary and may change long-term out-
comes for the better by preventing graft loss and even death 
[24].

Given the limited data on suicide-related behaviors and 
transplant patients, a case series about suicidal ideation in 
five lung transplant recipients provides insight by identifying 
post-transplant psychosocial variables contributing to sui-
cidal ideation [25]. Specific transplant stressors like acute 
rejection and slow recovery, familial discord post-transplant, 
limited and taxed social support, prescription mismanage-
ment of controlled substances, presence of psychiatric illness 
before and after transplant, and negatively charged emotions 
like disappointment, frustration, and hopelessness were pres-
ent in at least two out of the five cases. Hospitalization for 
any physical illness increases a patient’s risk of suicide, even 
when adjusting for the presence of psychiatric illness. A 
nested case-control study from the Danish national register 
using the entire Danish population showed that the risk of 
completed suicide progressively increased with the fre-
quency and recency of hospitalizations for physical illness in 
any organ or system. Specifically, the risk of death from sui-
cide increased by 8% if the person had been hospitalized 
within the last 30 days [4]. Psychiatric illness was more com-
mon in those who completed suicide, compared to those 
without, further supporting the cumulative, jeopardizing 
effect that the combination of physical and mental illness has 
on the body and mind.

Individuals without a mental health diagnosis who die by 
suicide were likely see a medical outpatient provider at least 
once before their death. Ahmedani et al. published a study 
evaluating the records of nearly 6000 completed suicides 
from eight affiliated health maintenance organizations 
(HMO) in the US from 2000–2010, and their sample size 
made up 1.6% of suicides from that period [6]. They found 
that half of those who completed suicide visited a primary 
care provider or medical specialist 4  weeks before their 
death, and 22% of those who died used medical services in 
the week before their death. In the year before death, 62–64% 
of patients did not receive a mental health diagnosis during 
their primary care or medical specialty visits. While the pres-

ence of physical illness and subsequent interactions with the 
health care system might be associated with the risk of sui-
cide attempts, they also represent an opportunity for inter-
vention. Most organ transplant recipients are more likely to 
see their transplant specialist provider or their primary care 
provider on a regular basis than a psychiatrist. With more 
awareness and knowledge about the risk of suicide, all pro-
viders can be vigilant for the warning signs of suicide.

 Suicide Attempts That Lead to Organ 
Transplantation

A challenging scenario is when a patient presents with acute 
liver failure directly resulting from a suicide attempt, most 
commonly an ingestion of medications that include acet-
aminophen. Acute liver failure is rare with approximately 
2000 cases diagnosed in the US annually and some cases 
require emergency liver transplant to prevent death; the 
causes include drug toxicity, viral and autoimmune hepatitis, 
and indeterminate cause [26]. Emergency liver transplants 
comprise 5–12% of all liver transplants and their survival 
rates are poor relative to liver transplants for chronic liver 
failure [8, 27]. Drug-induced liver injury is the most com-
mon cause of acute liver failure [28, 29], and in the United 
States, acetaminophen overdoses account for nearly 50% of 
acute liver failure cases and carry at 30% mortality rate with-
out transplantation [30]. A retrospective study of seven 
European countries reflected similar findings, as overdose 
represented 19% of the cases (114/600) requiring transplant 
for acute liver failure, and paracetamol (acetaminophen) was 
involved in 97% of the overdose cases whether intentional or 
not [31]. Among a Swiss urban population with acute liver 
failure secondary to acetaminophen overdose, 79% had over-
dosed intentionally [32]. Even patients who overdose unin-
tentionally, using acetaminophen for pain, had significant 
psychiatric comorbidities, most commonly significant 
impulsivity [33] In 1998, the United Kingdom attempted to 
restrict the availability of paracetamol in hopes of decreasing 
morbidity and mortality from overdose, but the effects of this 
legislation have been underwhelming without a sustained 
significant decline in deaths from poisoning [34, 35].

Transplant mental health clinicians may be asked to make 
recommendations about whether the transplant team should 
pursue liver transplantation. It is beyond the scope of this 
chapter to suggest criteria for when transplantation should or 
should not be pursued. Mental health clinicians are central in 
helping the transplant team weigh the future risks of suicide 
in a patient after a presenting overdose. Our first case will 
illustrate the challenges of these evaluations as the patient is 
often encephalopathic or intubated, therefore unable to pro-
vide detailed history and time to complete the evaluation is 
limited. Obtaining essential collateral information, especially 
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from psychiatric providers, can be difficult due to time con-
straints, and the family may be tempted to minimize or with-
hold information knowing that a liver transplant is at stake.

Mental health providers are expected to weigh the 
evidence- based risk factors and examine the psychological 
and behavioral clues to give guidance on future risk of sui-
cide. Suicide risk assessment tools and scales can aid clinical 
decision making, especially in high-risk groups like 
 immediately after suicide attempt or inpatient psychiatric 
hospitalization, by providing consistency to the risk assess-
ment [29, 36, 37]. Yet predicting death by suicide has proven 
incredibly challenging as most scales used in hospitals are 
meant to predict suicidal ideation and/or attempts not deaths 
by suicide [38]. The Columbia-Suicide Severity Rating Scale 
(C-SSRS) has become widely used in clinical and research 
settings and is a useful tool for understanding the severity and 
granular details of a person’s suicidal ideation [39]. While a 
high total score on the C-SSRS and the suicidal ideation 
intensity item are associated with increased risk of suicidal 
behaviors such as a non-fatal attempt or death [40], the sensi-
tivity and specificity of the tool are low limiting its value in 
predicting suicide mortality [40, 41]. Because suicide risk 
scales are still not reliable enough to predict risk of suicide, 
some researchers have turned to machine learning to analyze 
the data within electronic health records, including extensive 
demographic information and embedded clinical data such as 
the number and types of health care visits and medications, to 
predict risk of suicide [42, 43]. At the time when this chapter 
is being edited, no suicide risk assessment tools have been 
validated in transplant candidates or recipients.

In some cases of acute liver failure secondary to inges-
tion, it is difficult to distinguish an unintentional overdose 
without suicidal intent from an intentional overdose; in one 
study, the reason for overdose was unclear in 8% of the cases 
[31] and in another study 28% of cases had uncertain inten-
tionality [44]. A prospective multicenter in the US showed 
the overdose groups, intentional versus unintentional, had 
similar risk factors for overdose including chronic pain, 
depression, and substance abuse, including alcohol, which 
also overlap with risk factors for future suicide attempts and 
poor adherence to transplant regimens [44]. After an over-
dose, medical providers will be faced with the difficult ques-
tion of whether to provide a liver transplant for a patient who 
attempted suicide with acetaminophen. Understanding their 
risk factors for mental health disorders and future suicide 
attempts is essential in deciding whether to recommend 
transplant, and there is wide variation in practices because 
the decision about whom to allocate a transplant after suicide 
attempt is not easy to make [45]. A recent study of 910 
patients evaluated for liver failure secondary to acute acet-
aminophen overdose showed that psychiatric illness did not 
have an impact on listing for transplantation or posttrans-
plant survival [46].

Case Histories

Case 1: Moira—Acetaminophen Overdose and 
Acute Liver Failure Requiring a Liver 
Transplant for Survival

Moira is a 25-year-old female, originally from Central America, 
who is married with two children ages 2 and 4. She moved to 
the US about 5 years ago and has been married to her husband 
for the same length of time. Most of her family remains in 
Central America and she has a few friends through her hus-
band’s family. Her husband works as a cab driver, and she is 
home with the children. Moira was admitted to the hospital 
with acute liver failure due to an intentional acetaminophen 
overdose. Her husband is shocked by the news and does not 
know of any past suicide attempts or mental health diagnoses. 
He reported Moira had been moody in the past couple weeks, 
depressed one moment and at the next she was happier and 
expressing affection toward him. Five days prior to her over-
dose, she had become angry with her husband after an argu-
ment over their finances and stopped talking with him. He later 
overheard a phone call with her mother in which patient com-
mented “Don’t worry about me, I don’t want to live anymore,” 
but he did not think she was actually considering suicide. Her 
husband assumed she would never do anything to harm herself 
and leave her two young children without a mother.

The night of her overdose, she left the house after dinner to 
go to the grocery store to purchase items for the children. Her 
husband went to bed without her. When he awoke the next 
morning, she seemed to be asleep in her young daughter’s bed-
room, so he did not awaken her at first. Later in the morning, he 
tried to awaken her, and she was minimally responsive. He dis-
covered a suicide note indicating she wanted to die, and it was 
no one’s fault along with a nearly empty bottle of acetamino-
phen 500 mg tablets. Her hospital records mention a history 
depression elicited during an ED visit for neck pain 1 year prior 
(husband is unaware of this ER visit). She has been going to a 
local county clinic for help with headaches and sinus problems, 
and she usually takes ibuprofen for pain. She has been seen at 
the clinic twice in the last month for worsening physical symp-
toms. At the time of assessment for the transplant, her husband 
begged for any treatment that would let Moira live and save 
their children from growing up without a mother.

Case 2: Frank—Descending into Depression 
and Suicidal Ideation After a Lung Transplant

Frank is a 45-year-old single male with a medical history of 
idiopathic pulmonary fibrosis and an unclear psychiatric his-
tory. He moved from out of state approximately 6 months 
prior to receiving a bilateral lung transplant. He had been 
diagnosed with bipolar disorder years prior when he received 
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mandated mental health treatment in a different state after a 
drug trafficking charge. For the 2 years before his transplant, 
he would drink between 12 and 18 beers a night to alleviate 
the stress of unemployment and separation from his wife. He 
stopped drinking completely when he learned a lung trans-
plant was a possibility and remained sober for the year before 
his transplant.

He grew up with a tumultuous childhood that included 
emotional and physical abuse by his mother. He dropped out 
of high school and worked as a skilled laborer. When he devel-
oped pulmonary fibrosis and could no longer work, his wife 
left him taking with her their 3 adolescent children. Feeling 
alone and hopeless, he reached out to his brother who lived 
near to his eventual transplant center. Even though they had 
been estranged for 10 years, his brother offered to move him 
and help him get a lung transplant. Frank moved in with his 
brother, sister-in-law, and their three young children. Before 
his transplant, he underwent a basic psychosocial evaluation 
using the Stanford Integrated Psychosocial Assessment for 
Transplant tool [47], and was identified as a marginal candi-
date for lung transplant. He underwent transplantation and 
2 months later he was hospitalized for symptoms of an upper 
respiratory infection and suspicion for acute graft rejection.

In the hospital, Consultation Liaison Psychiatry (CLP) 
was asked to see Frank for depression and medication man-
agement for his history of “bipolar disorder.” At the time of 
evaluation, he had not taken any psychotropic medications 
for over 1 year. He denied any past suicide attempts or psy-
chiatric hospitalizations. During the psychiatric evaluation, 
he endorsed sadness over his separation from his wife and 
missing his children. He ruminated on how his wife left him 
at his most vulnerable moment making him feel worthless. 
He recounted a long history of explosive anger starting from 
childhood and being sent to a reform school at age 14. From 
a young age, he was on and off psychotropic medications 
including antidepressants and mood stabilizers. The psychia-
trist did not elicit any history of mania or hypomania. Instead, 
Frank’s history included life-long irritability with periods of 
depression and concurrent alcohol use that would resolve 
with time.

He reported a strong relationship with his brother and 
enjoyed helping take care of his young nieces and nephews. 
He worried about becoming a burden on his brother and fam-
ily especially as he struggled to manage his irritability and 
“anger issues.” He was happy that he recouped significant 
physical functioning after his lung transplant but was frus-
trated that he was still not well enough to work and contrib-
ute to his family. In the hospital, the CL psychiatrist 
diagnosed Frank with major depressive disorder recurrent 
episode, alcohol use disorder moderate in remission, and 
attributed his irritability and poor emotional regulation to a 
trauma or stressor-related disorder stemming from his his-
tory of childhood abuse. The psychiatrist started fluoxetine 

for depression and quetiapine for mood stabilization and irri-
tability. Psychotherapy was also suggested, and the trans-
plant social work team helped the patient identify community 
clinics in his area to obtain psychotherapy and further medi-
cation management.

Frank was eventually diagnosed with acute rejection and 
decompensated psychiatrically with worsening depression 
and irritability. Although he continued his psychotropic med-
ications, he never received psychotherapy because of lack of 
accessible community mental health services in his town in 
and limited transportation to the therapist. His relationship 
with this brother became strained. He began to voice suicidal 
ideation saying he felt worthless and like a burden to his 
social supports. Despite his family’s support, he struggled to 
take his immunosuppressant medications. He returned to 
drinking which he described as his only coping skill because 
he could not work, exercise, or have a social life of his own. 
During a clinic visit, he presented to his transplant physi-
cians complaining of depression and suicidal ideation. His 
desire to die, depression, and alcohol use interfered with his 
ability to care for himself. At a follow-up evaluation in the 
transplant center, he was seen on an emergency basis by CLP 
who recommended inpatient psychiatric hospitalization. 
Frank had a 14-day psychiatric hospitalization, and his fluox-
etine was titrated up to 60 mg and quetiapine up to 200 mg. 
He said that talking to the individual psychotherapist and 
attending group sessions was helpful in learning to deal with 
his distress. His brother was closely involved in his treatment 
and a plan was made to help Frank continue outpatient treat-
ment with a psychotherapist and psychiatrist once he returned 
home. From the hospital, he was transitioned to a 30-day 
inpatient substance abuse program as he had never received 
intensive treatment for his alcohol use, and Frank pledged to 
continue addiction treatment by attending a 12-step mutual 
support group near his home.

 Discussion

Moira in case 1 depicts a complex decision about evaluating 
the risk of suicide in a patient who presents after a suicide 
attempt via acetaminophen overdose and liver failure. 
Factors influencing lethality such as conception and imple-
mentation of the attempt, risk of medical damage, and rescue 
conditions are important to analyze as part of the suicide risk 
assessment once a patient presents to the hospital after an 
overdose or any suicide attempt [48]. The risk-to-rescue ratio 
of a suicide attempt compares lethality, probability of irre-
versible medical damage, to the likelihood of rescue [49]. A 
short amount of time to presentation can be thought of as a 
proxy for desire to survive after overdose if the patient called 
for help and asked to be rescued, though other factors could 
also delay their rescue. Co-ingestion of other medications, 
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substances, or alcohol should also be considered by taking 
into account how much of each poison was used, if alcohol 
or substance use contributed to an impulsive suicide attempt, 
or if the amount of acetaminophen ingested was calculated to 
cause death—bearing in mind not all people are aware of the 
toxicity of acetaminophen and think they are only making a 
suicide gesture. Trying to ascertain the extent of planning is 
important as unintentional acetaminophen overdose occurs 
in patients prescribed narcotic/acetaminophen compounds 
who may not understand of the toxicity of acetaminophen 
[44]. If a person delays their presentation to the hospital, for 
example by isolating themselves to prevent rescue, or co- 
ingests other substances to increase lethality, this could sug-
gest that a suicide attempt was more serious with a greater 
desire to die. For individuals with or without a history of 
psychiatric hospitalization, an intentional overdose with 
acetaminophen carries a persistently elevated risk of suicide 
attempt in the future ranging from 1-week post overdose to 
3 years afterward [50].

Her husband provided a limited history of her past psychi-
atric history and her psychological state before the attempt. 
On the one hand, Moira does not have any diagnosed psychi-
atric disorders, previous psychiatric hospitalizations, or sui-
cide attempts. The history is vague, but we know that she has 
physical pain symptoms, and in the past month she had an 
increased her frequency of outpatient visits with medical 
providers for physical complaints. She has also had several 
traditional “protective factors” including female gender, her 
marriage, and the presence of two young children for whom 
she is the primary caregiver. Several of her behaviors are 
worrisome and indicative of a suicide attempt with a strong 
desire for death. She had her fight early in the week with her 
husband and made a comment about wanting to die. We can 
wonder if she had been planning her attempt all week, and 
that she went to the grocery store to buy sufficient acetamin-
ophen to make a lethal suicide attempt. She slept in a room 
separate from her husband thus delaying her time to rescue 
and treatment. The history also alludes to other risk factors 
like financial stressors in the family, prodromal mood, and 
personality changes. In this case, the transplant team decided 
to move forward with a liver transplant. The psychiatrist was 
concerned about the high risk of suicide of Moira and empha-
sized the details that her suicide attempt was planned and her 
children were not as protective as her husband suggested. In 
contrast, others on the transplant team, including the sur-
geons, heavily weighed her relative lack of predisposing risk 
factors for suicide before her overdose and thought that the 
factors that precipitated her attempt (factors like financial 
stress, social isolation, and mood changes) are modifiable. 
This divergence of views between members of the transplant 
team is not uncommon. In a survey of 49 transplant mental 
health clinicians asking about their practice and experience 
with recommending liver transplants after intentional acet-

aminophen overdose, 18% reported that when consensus 
could not be reached within the team, the final decision about 
transplant candidacy was made by the surgeon [45].

Frank in case 2 has many “typical” risk factors for devel-
opment of mental health complications and suicidal ideation 
in a transplant patient: at the time of his transplant, he was 
unemployed, had a history of mood disorder, alcohol use dis-
order and a tenuous social support system. With a vague psy-
chiatric history that was unlikely bipolar disorder, but he had 
taken psychotropic medications for long periods of time, and 
he had a relapsing alcohol use disorder. Frank’s bother 
stepped up to move him to be near a hospital where he could 
obtain a lung transplant. However, their fraternal relationship 
was fragile and immediately thrust into a high-stakes situa-
tion of Frank’s bilateral lung transplant and a turbulent 
recovery. The most notable risk factors for suicide before 
transplant include the history of an unspecified psychiatric 
disorder that included periods of depression, substance use 
disorder, and alcohol as a primary coping mechanism. Using 
the interpersonal theory of suicide, the risk assessment 
should also consider Frank’s tenuous social support provided 
by his sibling. The social support was at risk of being bur-
dened by the requirements of transplant [2]. The diagnosis of 
acute rejection and slower than expected physical recovery 
with continued functional deficits preventing him from 
working or socializing contributed to emergence of depressed 
mood which Frank attempted to address with alcohol. As 
Frank himself predicted, he alienated his brother with his 
anger and alcohol use and this strained social support made 
it even more difficult for Frank to recovery physically and 
psychologically. Psychotropic medications were prescribed 
by the inpatient CL psychiatrist at the hospital affiliated with 
his transplant center. However, the lack of adequate mental 
health follow-up in the surrounding area where Frank lived 
meant he could not access the psychotherapy and medica-
tions he needed to navigate the emotional hardships that 
come with a solid organ transplant. The eventual inpatient 
admission for suicidal ideation was a turning point for Frank 
and his support system and highlighted the need for compre-
hensive outpatient mental health services focusing on addic-
tion, past traumas, and how to cope with current psychosocial 
stressors.

Both our cases highlight the need for close psychiatric 
follow-up after a solid organ transplant in a person who 
receives a liver transplant after an overdose or someone who 
has known risk factors for psychiatric decompensation or 
suicide before their transplant. In Moira’s case, after receiv-
ing a liver transplant and the physical rehabilitation that fol-
lows, psychiatric treatment and follow-up cannot be 
forgotten. For most patients who present with serious medi-
cal problems directly caused by a suicide attempt, admission 
to an inpatient psychiatric unit allows a comprehensive for 
the presence of a psychiatric disorders and safe titration of 
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psychotropic medications. The inpatient admission would be 
an excellent opportunity for psychoeducation, family educa-
tion, and introduction to individual and group psychother-
apy. Moira’s suicide attempt now exists as a risk factor for 
future suicidal ideation and attempts, and the events leading 
up to her suicide attempt must be discussed with her family 
and healthcare providers so everyone is aware of her risk.

Moira and Frank both faced financial barriers in accessing 
the recommended mental health care, as their health 
 insurance limited the options for mental health treatment 
outside the hospital. Ultimately, Moira did not qualify for 
any intensive outpatient psychiatric services besides seeing a 
psychiatrist and therapist at a local community mental health 
clinic. Frank struggled to find outpatient services in his area 
without a significant waiting list. In most situations, the out-
patient mental health care occurs in a fragmented system, 
and it is up to the patient and the transplant team to establish 
tight follow-up and open channels of communication.

 What Can Be Done to Modify Risk of Suicide 
in Transplant Candidates and/or Recipients?

Receiving an organ transplant is a monumental event for a 
patient. After the transplantation surgery, the transplant 
teams manage an array of interventions focused on maintain-
ing a good function of the graft, including monitoring and/or 
administration of immunosuppressant medications and 
addressing medical comorbidities. For patients with signifi-
cant psychiatric conditions, the transplant psychiatrist can 
play a crucial role in ensuring the patient receives the care 
needed to achieve a good outcome.

Key strategies to managing patients at risk of suicide 
include the following: [14, 45].

 1. Address modifiable risk factors such as diagnosing and 
treating underlying psychiatric disorders and substance 
use disorders.

 2. Develop mental health treatment plants with input from 
all relevant parties: the patient, their support system, and 
the transplant team. If subsequent mental health treat-
ment is being arranged outside of the transplant center, 
communication should be established with these provid-
ers before discharge or soon after. The outside providers 
must be informed of the special needs of a transplant 
patient with focus on how to identify and address nonad-
herence and clinical deterioration [45].

 3. For patients with many risk factors for suicide or who 
develop suicidal ideation, a crisis/safety plan must be cre-
ated. Many studies support the use of safety plan inter-
ventions to reduce the risk of suicidal behaviors after 
discharge from an ED or clinic and improved engagement 
during times of distress [51–53]. The evidence-based 

safety plans are multifaceted and include the following 
parts [52]: (A) Warning signs of an impending crisis and 
suicide include returning to maladaptive coping like sub-
stance abuse or even medication nonadherence or alienat-
ing social supports. (B) Short lists of coping strategies, 
people, and places which provide distraction from the 
crisis. (C) Names and contact information of people to 
call for help. (D) Locations and contact information of 
the professionals and agencies to contact or present to 
during a crisis including a designated mental health pro-
vider, family member, the location of the nearest emer-
gency department or psychiatric crisis center, and contact 
information for a suicide hotline. For transplant patients, 
this list might include a designated member of the trans-
plant team. (E) Counseling to make the environment safe 
including identifying means of suicide such as fire-arms 
and poisons like acetaminophen.

 4. Collaborating with and educating transplant team mem-
bers about the psychiatric needs of patients with mental 
health disorders and those at risk of suicide. Education 
can occur with individual patient cases such as emphasiz-
ing that specific patients will need more frequent follow-
 up from their transplant team and identifying the more 
overtly medical signs of suicide risk like medication or 
lifestyle nonadherence, missed clinic appointments, and 
abnormal lab values [14, 45]. Mental health providers on 
the team and other team members who will use psychiat-
ric risk factors to decide on organ distribution should take 
part in continuing education or trainings about mental 
health in transplant recipients and suicide risk assessment 
and treatments.

 5. Detailed risk assessment prior to listing and when clinical 
assessment suggests a change in the risk level. See 
Table 3.1 for a summary of risk factors for the suicidal 
transplant patient and suggestions for risk assessment and 
possible interventions. Table was modified from the 
SAFE-T protocol developed through SAMHSA which is 
a useful resource to help clinicians assess risk and docu-
ment in the medical record [54, 55].

 6. For patients without a history of mental health diagnosis, 
psychiatrists can help other transplant clinicians identify a 
person who is at risk of suicide by ensuring that risk fac-
tors are identified, and immediate evaluation is available 
for those found at risk. Polypharmacy may elevate risk of 
suicide mediated through increased side effect burden, 
medication interactions, and the use of prescribed medica-
tions for overdose [56]; specifically, a patient prescribed 
mental health medications and analgesics in the last 
6  months has increased odds of attempted suicide [57]. 
For patients without a history of mental illness, an increas-
ing number of visits to an outpatient medical provider 
could help determine individuals at risk of suicide attempt 
[58]. Clinic visits also represents an opportunity for inter-
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Table 3.1 Summary of risk factors, risk assessment, and interventions for the suicidal transplant patient

Risk 
level Suicidality Risk factors Transplant-specific risks Possible interventions
High Recent history of a 

potentially lethal 
suicide attempt
Persistent ideation 
with strong intent 
suicide rehearsal

Multiple acute risk factors like suicidal 
ideation, substance abuse, uncontrolled 
anxiety, insomnia, and acute stressors 
or losses such as end of a relationship 
or unemployment
Many static risk factors like 
uncontrolled mood disorder, history of 
suicidal ideation or attempts
Evidence of poor self-control such as 
relapse to substances or misuse of 
medications
Minimal protective factors

Acute organ rejection or 
graft loss
Change in prognosis
Loss of social support 
system or important 
relationship
Social isolation and sense of 
burdensomeness to their 
social supports
More than one acute 
stressor, social and/or 
related to transplant

Evaluation for inpatient 
hospitalization either voluntary or 
involuntary
Evaluation can be done by on-site 
psychiatric professional or through an 
emergency room
Do not leave patient alone in the office 
during assessment
After hospitalization, close follow-up 
and means restriction

Moderate Suicidal ideation 
with plan, no intent 
or behavior

Baseline chronic risk factors like past 
suicide attempts or substance use
Mood and/or anxiety symptoms present
New acute risk factors
Some identifiable protective factors

Recent inpatient 
hospitalization
Recent infectionincreased 
number of medical 
outpatient visits
Persistent periods of 
nonadherence
Chronic organ rejection
Acute stressor such as 
decline in physical 
functioning
Strained social supports

Psychiatric admission may be 
necessary depending on risk factors
Involve social support system like 
family
Increase frequency and/or duration of 
outpatient visits
Provide frequent follow-up with 
phone calls or home visits
Control mood symptoms with 
medications or psychotherapy
Repeated evaluation of need for 
hospitalization
Develop a safety plan with emergency 
and crisis numbers
Means restriction

Low Thoughts of death, 
no plan, intent or 
behavior

Few chronic risk factors modifiable risk 
factors such as mild mood or anxiety 
symptoms
Evidence of self-control and use of 
coping skills

Multiple medical 
comorbidities
Periods of medication and/
or lifestyle nonadherence

Outpatient referral to mental health 
provider
Symptom reduction such as treatment 
of psychiatric disorders with 
medications or therapy
Give emergency/crisis numbers
Means restriction

Adapted from https://www.sprc.org/resources- programs/suicide- assessment- five- step- evaluation- and- triage- safe- t- pocket- card [63].

Take Home Points
 1. There is limited research about the risk of suicidal 

ideation and suicide completion in transplant 
patients.

 2. Patients for whom the indication for transplantation 
was directly due to a suicide attempt require intense 
mental health follow-up, typically in the inpatient 
setting to provide comprehensive assessment, care-
ful titration of psychotropic medications, and indi-
vidual and family psychotherapeutic interventions.

 3. In addition to the traditional risk factors for suicide, 
solid organ transplant recipients present with addi-
tional risk factors such as their existing medical 
comorbidities with risk of physical disability and 

vention, even with commonly used screening questions 
about depression and thoughts suicide. Outpatient clinics 
of any specialty can quickly administer a validated depres-
sion screener such as the Patient Health Questionnaire 
(PHQ-9) which can guide if and the type of intervention 
that would best serve a patient with risk factors for suicide 
[59]. Data from two large studies suggest that individuals 
of any age who answer affirmatively to item number 9 of 
the PHQ-9 (“Thoughts that you would be better off dead, 
or thoughts of hurting yourself in some way?”) have a sig-
nificantly elevated risk of attempting or dying from sui-
cide [60, 61]. If any of the dynamic risk factors for suicide 
are noted in a transplant patient, a screening tool like the 
PHQ-9 is straightforward mode of screening for not only 
a mood disorder but also risk of suicide. That said, if a 
transplant clinician suspects suicidal ideation, they can 
also ask directly about thoughts of wanting to die and 
thoughts of suicide such as desire to end one’s life or 
intent to do so. Asking about suicide does not increase a 
person’s risk of suicide by suggesting the possibility of 

suicide [62]. However, as with any screening decision, 
clinics must have a plan for how to address uncovered sui-
cidal ideation or passive death wish.
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 Introduction

The lifetime prevalence of schizophrenia is often estimated 
to be around 1  in 100, but there is considerable variation 
between studies depending on methodology. A 2008 system-
atic review suggested the prevalence may be closer to 0.7% 
[1]. When other psychotic disorders such as schizoaffective 
disorder, psychotic mood disorders, delusional disorder, and 
substance-induced psychotic disorder are included, this 
prevalence is estimated at around 3% [2]. Such disorders sig-
nificantly raise the lifetime risk of substance use, homeless-
ness, and overall mortality due to medical illness. Despite 
having an increased risk of chronic medical illnesses leading 
to end organ failure such as diabetes mellitus, hypertension, 
alcohol use disorder, and other cardiovascular diseases, 
patients with psychotic disorders are relatively underrepre-
sented among the transplant population [3].

Psychosis, both active and controlled, can create a barrier 
to organ transplantation. Organ transplant professional orga-
nizations and institutions have developed guidelines and 
consensus statements for transplant eligibility, although most 
transplant programs consider potential recipients on a case- 
by- case basis. A 1989 international survey of psychosocial 
evaluators at US cardiac transplant centers found that 92.3% 
of respondents viewed active schizophrenia as an absolute 
contraindication to transplantation, but only 33.3% viewed 
controlled schizophrenia as an absolute contraindication. In 
a second 1993 survey, these numbers were found to be lower 
for liver (67.4% for active schizophrenia, 15.2% for con-
trolled schizophrenia) and renal (72.9% for active schizo-
phrenia, 6.5% for controlled schizophrenia) transplant 

centers [4]. However, these views seem to have evolved over 
time. In a 2017 review of guidelines from multiple transplant 
organizations including the American Society of 
Transplantation (2001), International Society for Heart and 
Lung Transplantation (2014 for lung, 2016 for the heart), and 
the American Association for the Study of Liver Diseases 
(2013), no specific psychiatric disorders were considered 
absolute contraindications for transplantation [5]. In fact, the 
guidelines from the American Association for the Study of 
Liver Diseases state “…there is no psychiatric disorder that 
is an absolute contraindication to transplantation and even 
the most psychiatrically complex patient, for example, with 
a psychotic disorder or mental retardation, with proper eval-
uation and preparation, as well as adequate social support, 
can have successful long-term outcomes.” Psychiatric illness 
was listed as a relative contraindication in the American 
Society of Transplantation guidelines, which state “Renal 
transplant candidates with a history of mental illness should 
undergo evaluation, counseling and, if necessary, treatment 
by appropriate mental health professionals prior to trans-
plantation.” Otherwise, medical nonadherence and poor 
social support were consistently considered to be contraindi-
cations [5]. It is important to emphasize that although the 
serious mental illness does carry potential risks in regard to 
transplant outcomes, with appropriate pre-transplant assess-
ment, adequate mental health treatment and management, 
sufficient social support, and post-transplant monitoring, 
many of these risks can be mitigated.

One concern when evaluating a patient with a psychotic 
disorder for transplant might be that the patient would have 
difficulty complying with post-transplant care. With all- 
cause graft loss reaching up to 40% of renal transplants, non-
adherence is a significant concern even among the general 
transplant population [3]. Adherence for the psychotic 
patient may be compromised by additional factors such as 
thought disorders, poor social supports, interpersonal diffi-
culties with medical care, housing instability, and increased 
risk of medication interactions or toxicity [6]. Despite these 
concerns, there are limited data regarding the negative impact 
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of psychosis on post-transplant outcomes. The largest study 
on psychosis in renal transplant recipients conducted by 
Abbot et  al. examined 39,628 renal transplant cases. Their 
results showed patients requiring a post-transplant hospital-
ization for psychosis (type of psychotic disorder not speci-
fied) had significantly increased graft loss due to 
nonadherence [7]. However, this study excluded patients 
with a history of psychosis prior to transplant who were not 
hospitalized, leaving questions regarding generalizability. A 
later survey of transplant centers from the United States, 
Canada, and Australia over a 2-year period identified 35 
cases of transplantation in patients with psychotic disorders 
across 12 institutions. Of these patients, 14.7% had nonad-
herence resulting in a rejection episode, while 11.8% had 
nonadherence resulting in decreased graft function or graft 
loss [8, 9]. Furthermore, homelessness, living alone, and 
substance use seemed to significantly increase the risk of 
nonadherence among these patients. In an analysis of 822 
solid organ transplants in the Veterans Administration health 
system, Evans et al. found that 17% of transplant recipients 
suffered from serious mental illness (including schizophre-
nia and other psychotic disorders, bipolar disorder, major 
depressive disorder, and severe PTSD), and 31% carried 
other psychiatric diagnoses. They found no difference in 
follow-up visit attendance, frequency of immunosuppressant 
medication fills, or 3-year mortality between the serious 
mental illness, other psychiatric diagnosis, or no psychiatric 
diagnosis groups [9]. In a review of 3000 renal transplants in 
the Irish National Renal Transplant Programme database, 
fewer than 1% of kidney recipients carried diagnoses of 
bipolar disorder or schizophrenia, and there was no signifi-
cant difference in length of transplant hospitalization, fre-
quency of acute rejection, graft function, graft survival, or 
patient survival in this group compared to the other renal 
transplant recipients [10]. Perhaps unexpectedly, patients 
with predominantly negative symptoms were associated with 
better adherence than patients presenting with hallucinations 
or delusions. Having at least 1  year of stability regarding 
psychotic symptoms predicted significantly improved immu-
nosuppressant adherence [8]. Another more recent descrip-
tive study by Zimbrean and Emre identified 34 potential 
transplant patients with a history of psychosis, 19 of whom 
were determined psychiatrically and medically appropriate 
for transplant. Of the 10 patients who received organ trans-
plantation, none experienced nonadherence to psychiatric 
medications and no episode of rejection was attributable to 
psychosis or immunosuppressant nonadherence. Four of the 
patients in this study were noted to experience psychosis 
post-transplant, all of which were considered substance 
related [6]. Thus, as described by Price et al. in a 2014 review, 
the evidence for the impact of psychosis both pre-transplant 
and post-transplant varies widely [11]. In the same review, it 
was noted that poor post-transplant outcomes seem to cor-

relate more with poor social support in general than with 
psychosis specifically. As outlined by the first reported cases 
of transplant patients with schizophrenia, adequate psychiat-
ric follow-up and multidisciplinary support may provide for 
successful transplant and minimize the risk of post- transplant 
psychosis [12].

Given the vulnerability of patients with psychotic illness to 
experience barriers to transplant due to their mental health his-
tory, the transplant psychiatrist has an invaluable role in pre-
transplant evaluation to assess the patient’s candidacy, identify 
and mitigate risk factors for poor transplant and psychiatric 
outcomes, and ensure patient engagement in adequate mental 
health treatment that will continue following transplant. The 
following case is designed to highlight common challenges in 
evaluating and managing the psychotic transplant patient.

Case History

VG is a 47-year-old African American male with a history of 
alcohol-induced cirrhosis, schizophrenia, and severe alcohol 
use disorder in full remission. VG initially presented a decade 
earlier with multiple admissions due to alcohol- related hepa-
titis and sequelae of alcohol-induced liver disease including 
esophageal varices and portal vein hypertension. VG strug-
gled with maintaining abstinence despite multiple detox and 
alcohol rehabilitation admissions over a 5-year period. VG 
was followed by hepatology who noted worsening hepatic 
function, thrombocytopenia, and steadily progressive hyper-
ammonemia. Given the increasing frequency of hospitaliza-
tions for upper gastrointestinal bleeds related to worsening 
gastric and esophageal varices, VG with the support of his 
family was able to engage in alcohol use disorder rehabilita-
tion program along with medication- assisted therapy to 
achieve abstinence 2 years prior to transplantation evaluation. 
His liver function continued to decline despite abstinence 
from alcohol, so his medical team recommended pursuing 
listing for liver transplantation.

VG’s comorbid diagnosis of schizophrenia significantly 
impacted his alcohol-related liver disease. At age 27, VG 
experienced his first psychotic episode during his third year 
of teaching. Prior to his onset of schizophrenia, he was a suc-
cessful student in graduate school and a talented pianist. At 
first, VG attempted to hide these experiences from his mother 
and family, fearing loss of independence. However, as his 
symptoms worsened, VG had increasing trouble focusing on 
work, becoming highly distracted and irritable with his stu-
dents. After several months, VG’s mother intervened and 
requested an emergency evaluation when VG’s attendance to 
personal hygiene declined, and he began to express paranoia 
that he was under FBI surveillance due to the subversive 
nature of his music. At that time, he was acutely hospitalized 
and diagnosed with schizophrenia.
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Concurrently, VG had begun drinking up to a liter of 
Vodka a day in attempt to mitigate his auditory hallucina-
tions. In addition to initial treatment of psychosis, VG was 
treated with a benzodiazepine taper for alcohol detoxifica-
tion during that admission as well as antipsychotic medica-
tion. There was no notable family history of psychotic 
illness, although VG’s father and paternal grandfather strug-
gled with alcohol use disorder. Following discharge from his 
first hospitalization, VG’s family enrolled him in a young 
adult treatment through the local community service board 
(CSB) targeting early intervention in first-break psychosis. 
The program included enrollment in the CSB’s substance 
abuse treatment program to provide support for alcohol ces-
sation. VG attempted to engage in Alcoholics Anonymous in 
addition to these services but attended only a few meetings 
off and on over time as he felt overwhelmed in group 
settings.

VG was assigned an outpatient psychiatrist through the 
CSB and remained abstinent from alcohol for the initial 
3 months of his treatment following his first hospitalization. 
However, VG’s auditory hallucinations never completely 
remitted, and he ultimately relapsed into heavy alcohol use 
citing his perceptual disturbances. VG would go on to have 
multiple hospital admissions over the next decade, with 
course complicated by alcohol withdrawal, nonadherence to 
treatment, and only partial remission of psychotic symptoms 
despite multiple medication trials. Treatment with clozapine 
provided VG with his most prolonged period of stability and 
remission of hallucinations but it was ultimately discontin-
ued due to concerns for hepatotoxicity and lowered seizure 
threshold during episodes of alcohol withdrawal.

Two years prior to transplantation evaluation, VG was set 
up with a psychiatrist and case manager and was ultimately 
moved into to his mother’s house for supervision and full-
time care. Given his tenuous hepatic function, he was transi-
tioned to oral paliperidone. He underwent a brief medical 
admission for alcohol detoxification and was started on 
acamprosate, having failed previous trial of oral naltrexone. 
VG began monthly meetings with his psychiatrist and weekly 
meetings with his case manager. While he continued to 
maintain abstinence from alcohol, remission of psychotic 
symptoms and good adherence with medical and mental 
health treatment, his physical health deteriorated. His hepatic 
function worsened and was hospitalized several times for 
hepatic encephalopathy and bleeding esophageal varices.

Although his history of heavy alcohol use and multiple 
prior psychotic episodes were noted as a concern, he was 
found to be in remission at the time of the evaluation. The 
transplant psychiatrist was able to obtain collateral informa-
tion from his mother and his outpatient providers, which pro-
vided further reassurance of his stability and engagement in 
treatment. It was determined that there were no psychiatric 
contraindications to transplant, provided his outpatient pro-

viders would continue to maintain close follow-up. VG was 
ultimately able to successfully undergo liver transplant. He 
was continued on oral paliperidone initially, but this was ulti-
mately transitioned to a long-acting injectable formulation. 
He continued to live with his mother and maintained regular 
visits with the transplant team, his psychiatrist and weekly 
follow-up visits with his case worker. Although he has con-
tinued to experience mild hallucinations, he has been able to 
maintain sobriety from alcohol after transplant.

Clinical Questions
 1. What aspects of the psychosocial pre-transplantation 

evaluation are most relevant to the candidacy of a patient 
with a serious mental illness?

 2. What adjustments or psychiatric treatment considerations 
should be made perioperatively to improve the chance for 
optimal outcomes?

 3. What factors can the multidisciplinary team address post- 
transplantation to improve patient and graft outcomes?

 Discussion

Unfortunately, VG’s psychotic illness directly contributed to 
his need for transplant and was perhaps his greatest barrier to 
acceptance for transplantation. However, transplant teams 
must avoid a reductionist approach to the care of the psy-
chotic individual which could limit the patient’s opportunity 
to engage in this lifesaving intervention. The role of the men-
tal health assessor is to provide a thorough pre-transplant 
evaluation, with careful attention to planning for periopera-
tive psychiatric care, and determination of appropriate post- 
transplant biopsychosocial supports, so that patients such as 
VG can be selected for and successfully undergo 
transplantation.

As commonly occurs, VG’s positive symptoms of psy-
chosis catalyzed his decompensation into significant alcohol 
use, which ultimately led to alcohol-induced cirrhosis. 
Neurobiologically, similar alterations in reward circuitry in 
patients with alcohol use disorder are also present in patients 
with primary thought disorders, suggesting a biological pre-
disposition. Substance use and psychotic disorders often 
co- occur, and several studies have demonstrated hypocon-
nectivity between the nucleus accumbens and the frontal cor-
tex in these patients [8]. One study suggests 36.4% of patients 
experience alcohol use disorder symptoms prior to the onset 
of their psychosis [13]. Recent research has focused on a uni-
fying hypothesis for biological vulnerability to schizophre-
nia and substance use disorders. Previously, the 
diathesis-stress model and self-medication models have 
received significant attention. In a 2017 review, Khokhar 
et  al. suggest that a combination of both models is most 
accurate. Developmental dysfunction in the hippocampus as 
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demonstrated in rat models with schizophrenia-like pheno-
type shows hypersensitivity to dopamine activity in the 
mesolimbic and demonstrated increased behavioral sensiti-
zation to cocaine [14]. Functional neuroimaging further sup-
ports these animal findings and suggest that patients with 
schizophrenia are at risk of dangerous dance between their 
psychotic symptoms and risk of substance use.

While the self-medication hypothesis alone tends to have 
less evidence in the current literature, there is an undeniable 
correlation between the vulnerability to psychosis and alco-
hol use disorder. In this case, VG entered a cycle of relapse 
and remission for alcohol use that correlated with poor con-
trol of his psychosis. Maintenance of sobriety depended on 
intensive outpatient community mental health treatment con-
sisting of psychiatric services, addiction treatment, and case 
management. Furthermore, by allowing VG to move in with 
her, his mother was able to provide a supportive living envi-
ronment in which he was able to maintain sobriety and psy-
chiatric stability.

The behavioral and cognitive symptoms of psychosis 
warrant further evaluation given their possible impact on 
capacity to consent and participate in organ transplantation 
and subsequent required self-care. Paranoia, disorganized 
behavior, and negative symptoms of psychosis have the 
potential to impact any of the four criteria for decision- 
making capacity [15]. The presence of any of these symp-
toms does not necessarily preclude capacity, and a thorough 
pre-transplantation evaluation can establish in detail a 
patient’s understanding, appreciation, reasoning, and desire 
to proceed regarding transplant recommendations. For 
example, VG may not have necessarily related his conspira-
torial delusions regarding the FBI to his need for organ trans-
plantation. Adequate exploration with the patient may reveal 
a true appreciation of his hepatic failure as well as a level of 
understanding that surpasses assumptions often made by 
providers regarding his overshadowing diagnosis. However, 
elucidating the nature of his auditory hallucinations is key 
both to capacity assessment and addressing another potential 
cause of nonadherence. For example, command auditory hal-
lucinations regarding medications may place a patient at 
greater risk of discontinuing immunosuppressants post- 
transplant. One potential psychotic symptom which can 
interfere with treatment is a delusion in which patients think 
they are protected from the effects of organ failure by super-
natural intervention [8]. However, the existing literature sug-
gests that psychotic patients may sometimes appreciate the 
burden of their illness to a tragic degree. A case report of 
patient with schizotypal personality disorder undergoing 
transplant described the patient’s death by suicide 3 months 
after transplant. Although he had seemed psychiatrically 
stable to his providers, he was found with wrists cut in his 
bathroom and the bill for his transplantation in the waste bas-
ket nearby [16]. Thankfully, another 2015 report of trans-

plant patients with psychotic illness outlined an additional 
nine cases in which long-term positive prognosis and medi-
cation adherence were maintained [6]. All of these examples 
further underscore the necessity of the pre-transplant evalua-
tion in characterizing and addressing concretely how the 
patient’s psychiatric history and life circumstances might 
impact their care.

Following the pre-transplantation evaluation, the trans-
plant psychiatrist must also consider the reciprocal effect 
transplantation may have on the patient’s psychiatric care. In 
VG’s case, this included both the neuropsychiatric sequelae 
of immunosuppressant drugs as well as the expected changes 
in drug metabolism inherent to hepatic transplant. Calcineurin 
receptors and associated calmodulin-dependent protein 
phosphatase play significant roles in both the immune and 
central nervous systems. Immunologically, calcineurin acti-
vates T-cell-mediated transcription of cytokines to mount an 
immune response. Within the central nervous system, calci-
neurin also appears to activate neurite extension, increase 
synaptic plasticity, and learning and memory. Additionally, 
mice models with calcineurin gene knockouts have demon-
strated disorganized behavior reminiscent of psychosis [17]. 
However, calcineurin’s position as an immunologic gate-
keeper has made its blockade the mainstay target for immu-
nosuppression. Thus, neuropsychiatric symptoms appear to 
be an inevitable risk with transplant immunosuppression. As 
the cornerstone of calcineurin-mediated immunosuppres-
sion, tacrolimus has demonstrated a relatively higher risk of 
neuropsychiatric symptoms compared to cyclosporine or 
mycophenolate. The adverse effects associated with tacroli-
mus range from mild tremors to treatment-resistant psycho-
sis and mania [18]. A 2020 case report in Psychosomatics 
even reported mania in the presence of supratherapeutic 
tacrolimus trough levels in a patient with no past psychiatric 
history. As reflected in previous cases, the patient in this 
study required discontinuation of tacrolimus as well as treat-
ment with antipsychotics and mood stabilizers [19]. However, 
supratherapeutic tacrolimus levels are not a prerequisite for 
decompensation of psychotic illness. A 2013 case report by 
Ithman et al. is notable in that a previously stable patient with 
Bipolar I Disorder decompensated into treatment-resistant 
mania with psychosis following an increase in tacrolimus 
level within the therapeutic window. This patient would go 
on to be resistant to increases in olanzapine and divalproex, 
ultimately improving with cross-taper of tacrolimus to cyclo-
sporine [20].

Another common concern among transplant teams may 
be the risk of steroid-induced psychosis. Despite some of the 
first neuropsychiatric side effects of steroids being identified 
as early as 1950, most studies to date have focused on the 
medical sequelae. The Boston Collaborative Drug 
Surveillance Program in 1972 noted a 3% incidence of psy-
chiatric side effects in 718 hospitalized patients receiving 
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prednisone. This incidence was found to increase with 18.4% 
of patients demonstrating some psychiatric symptoms at 
doses greater than 80 mg per day. However, this study did not 
demonstrate a significant correlation among magnitude, 
type, or duration of symptoms [21]. A 2012 review in 
Psychosomatics examined the literature published since the 
Boston group’s original publication. Unfortunately, given the 
exclusion of psychiatric symptoms and history, it is difficult 
to generalize regarding the use of corticosteroids in the psy-
chiatric patient. However, the review noted that of 55 patients 
in which psychiatric history was included, only 12% demon-
strated neuropsychiatric adverse effects following steroid 
treatments. There was no correlation between neuropsychiat-
ric adverse effects and family history of psychosis. 
Additionally, antipsychotics appeared to be effective in treat-
ing steroid-induced psychotic symptoms [22].

In considering VG’s treatment history, the risk for refrac-
tory psychotic illness must be considered. While there was 
likely a significant contribution of his alcohol use to prior 
symptom relapses, prudence suggested optimizing his anti-
psychotic regimen in addition to increased monitoring of 
tacrolimus levels. Fortunately, hepatic transplant itself may 
have expanded opportunities to improve VG’s psychiatric 
care. It is also important to recognize one of the commonly 
used calcineurin inhibitors, tacrolimus, is associated with 
QT prolongation and drug interactions should be considered. 
As noted in the case description, the patient was transitioned 
to paliperidone to avert worsening hepatic function as well as 
maintain treatment effectiveness given its bypass of CYP2D6 
function [23]. Restored hepatic metabolism post-transplant 
opened the opportunity for alternative treatment consider-
ations should VG experience relapse of psychotic symptoms. 
Clozapine, given its previous benefit, could be re-trialed with 
close monitoring, particularly if tacrolimus-induced psycho-
sis required change of antipsychotic regimen. While typi-
cally discouraged, a treatment refractory case may warrant 
antipsychotic polypharmacy, which prior to transplant would 
be inadvisable. However, a recent JAMA Psychiatry cohort 
study identified that clozapine with aripiprazole decreased 
the risk of re-hospitalization compared to clozapine mono-
therapy over a 20-year follow-up period [24]. Improved 
hepatic function post-transplantation also increases the vari-
ety of long-acting injectable antipsychotics available to the 
patient. Consideration of long-acting injectable in the post- 
transplantation period presents a dual advantage of both sus-
tained adherence to antipsychotic regimen as well as 
decreasing the burden of maintaining the extensive medica-
tion regimen required in the post-transplantation period. In 
VG’s case, contingency planning regarding his psychotropic 
regimen was as crucial as initial optimization.

Finally, but perhaps most importantly, the transplant psy-
chiatrist may find themself at the center of the multidisci-
plinary team advocating on the patient’s behalf. Although 

more investigation is needed in determining which factors 
most impact transplant outcomes in patients with psychotic 
disorders, the role of adequate psychosocial support appears 
inarguable. Case reports and small studies suggest that poor 
psychosocial supports appears to be one of the most predic-
tive variables for poor graft outcomes [11]. Living alone, or 
homelessness have been cited as some of the largest con-
tributors to nonadherence to immunosuppressive therapy. 
One study noted that nonadherence was observed among 
45.5% of homeless patients as opposed to 9.5% of patients 
living with family or another individual in the same dwell-
ing. In the same study, patients with schizophrenia were 
noted to be more likely to miss appointments and be medica-
tion noncompliant than patients with other psychotic illness 
such as bipolar disorder [8].

Considering VG, there were both protective and risk- 
inducing factors regarding his social circumstances. For 
example, moving in with his mother significantly improved 
his likelihood of graft success and long-term outcomes. 
However, his primary thought disorder placed him at a dis-
tinctly increased risk for graft failure over other psychotic 
patients. Despite this, VG’s access to intensive community 
services was an undeniably mitigating factor since it pro-
vided him with close monitoring by his primary psychiatric 
provider as well as social work and case management. 
Ultimately, post-transplant management of VG’s case did not 
directly involve transplant psychiatry, and thus relied on ade-
quate communication and coordination between the trans-
plant service and his outpatient care team. An important 
aspect of such a handoff is closed loop communication 
among all parties involved. This consisted of family meet-
ings with the treatment team that included VG’s mother as a 
care partner, as well as review of treatment regimen provided 
by both the psychiatric and transplant physicians. As this can 
be a costly process, social work played an important role in 
screening and identifying potential financial barriers or hous-
ing instability that could have jeopardized VG’s participation 
in his care. These barriers may also eventually necessitate 
that VG’s mother return to work or obtain employment that 
reduces her capacity to constantly monitor her son’s activity. 
As such, community mental health programming in a super-
vised environment should be considered a part of his trans-
plant treatment plan to provide VG with social interaction 
and support as well as an environment conducive to main-
taining sobriety and remission from psychosis.

Patients with chronic psychotic illness are at an increased 
risk for chronic disease, substance use, and overall mortality. 
Unfortunately, they are also uniquely disadvantaged in their 
access to transplant services. Yet, the data garnered thus far 
demonstrate that given the appropriate care, transplant 
patients with psychotic illness may be afforded transplant 
outcomes on par with the general transplant population. With 
appropriate pre-transplant assessment, adequate periopera-
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tive care and planning, and engagement of the multidisci-
plinary team post-transplantation, it is possible to close the 
equity gap of the seriously mentally ill in transplant 
medicine.
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Take Home Points
 1. While active psychosis is often viewed as a relative 

or absolute contraindication to organ transplanta-
tion, with good pre-transplant assessment, mental 
health stability, treatment planning appropriate for 
the severity of illness, and social support patients 
with serious mental illness can have post-transplant 
outcomes similar to patients without mental 
illness.

 2. Poorer graft outcomes for psychotic patients are 
closely tied to nonadherence, concomitant sub-
stance use, and especially poor social supports.

 3. While the transplant psychiatrist can advocate 
for patients with serious mental illness, careful 
evaluation and preparation of a potential candi-
date are essential. Care should be optimized 
through detailed and inclusive pre- transplant 
evaluation, careful consideration of psychophar-
macological management with contingency plan-
ning, and engagement of a multidisciplinary care 
team.

 4. Successful outcomes post-transplant depend on 
stable social support and close engagement with 
transplant and mental health teams.
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5Anxiety, Cystic Fibrosis, and Organ 
Transplantation

Anna Lisa Derrien

 Introduction

Anxiety disorders are among the most common psychiatric 
disorders, and in patients with chronic illnesses, anxiety is 
even more common [1]. In patients awaiting lung transplan-
tation, it has been estimated that up to 40% of patients have 
a current anxiety disorder [2]. In our experience in a cystic 
fibrosis clinic, untreated or under-treated anxiety disorders in 
patients in need of organ transplantation can contribute to 
multiple adverse effects including care avoidance, medica-
tion nonadherence, substance abuse, psychosocial distress, 
and negative medical outcomes, affecting both pre-transplant 
and post-transplant care.

The assessment of eligibility for organ transplantation 
involves many components including multiple medical 
appointments and tests, screening for alcohol and drug use, 
and assessment of psychosocial circumstances. Patients 
under consideration for transplant have a significant disease 
burden, often chronic and progressive over years. The listing 
process involves a detailed assessment, wait, and uncertainty. 
In patients with anxiety disorders, coping with the scrutiny 
of assessment, uncertainty of transplant listing, and subse-
quent wait for an organ can exacerbate anxiety symptoms, 
such as the excessive apprehensive expectation in general-
ized anxiety disorder (GAD). Organ transplant programs 
commonly require patients with active psychiatric illness to 
engage in treatment during the pre-transplant period. During 
this time, management of anxiety can be optimized with psy-
choeducation, medication, psychotherapy, lifestyle modifi-
cations, and/or attention to psychosocial factors that may be 
contributing to functional impairment.

Patients with cystic fibrosis (CF) in particular frequently 
anticipate future needs for lung transplantation. CF, a chronic 
lung disease with multi-organ involvement caused by muta-

tions in the cystic fibrosis transmembrane conductance regu-
lator (CFTR) chloride channel gene, is one of the most 
common genetic disorders among Caucasians in the United 
States (US) [3]. Most patients are now diagnosed in infancy 
with newborn screening (in all states since 2010) and grow 
up with the understanding that they have a progressive, life- 
limiting disease. Despite the recent advancements with the 
introduction of CFTR modulator medications, lung trans-
plantation is an option for many patients with advanced lung 
disease due to CF to improve duration and quality of life, 
with criteria for candidacy at times varying among the cen-
ters [4]. Eligibility for transplantation is usually considered 
longitudinally, with the goal of early referral before acute 
need is present in order to begin education and optimize can-
didacy. Among other factors, symptoms of anxiety and other 
psychiatric symptoms can influence the decision to be con-
sidered for lung transplantation.

Anxiety and depression are especially common in patients 
with CF, with an estimated one-third of adult CF patients 
experiencing substantial anxiety symptoms [5]. From a 
developmental perspective, patients with CF might deal with 
a sense of foreshortened future, early familiarity with severe 
illness, disrupted family dynamics, and varying ability or 
desire to grapple with the likelihood of early mortality. From 
a physiological perspective, illness itself, through as-yet 
poorly defined pathways related to inflammation and stress, 
is thought to contribute to the development of psychological 
distress. As with other respiratory diseases, anxiety related to 
dyspnea and hypoxia can occur in patients with CF as the 
disease progresses, with anxiety both triggered by and con-
tributing to difficulty breathing. In some patients, unneces-
sary medical appointments and testing may be requested as 
the result of frequent reassurance-seeking. In contrast, pro-
cedural anxiety can develop with frequent exposure to inva-
sive testing during times of illness and directly lead to 
avoidance of care.

In addition, anxiety symptoms related to organ transplan-
tation can influence patients with CF at many stages of life. 
Since the potential future role of organ transplantation is 
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generally considered early in the course of illness, anxiety 
related to transplant can begin with anticipation well before 
there is a medical need. Anxiety can also occur during peri-
ods of early education at CF care centers, in the setting of 
pre-transplant assessment and listing, and as part of post- 
transplant life. The pre-transplant period, during evaluation 
for candidacy, is particularly difficult for many future organ 
recipients, with high rates of active anxiety disorders [2]. 
Symptoms such as excessive worry, avoidant behaviors, irri-
tability, catastrophic thinking, and fatigue can be both dis-
tressing and detrimental to health. Psychological distress due 
to depression and anxiety has been associated with many 
negative outcomes in patients with CF, including reduced 
lung function, poorer adherence with care, more frequent 
hospitalizations, and decreased quality of life [6]. The fol-
lowing case is fictional and reflective of select issues com-
monly encountered in CF patients with generalized anxiety. 
In this case, the role of anxiety in the decision for a patient 
with CF to be referred to a transplant center will be explored.

Case History

KG is a 30-year old married woman with a history of cystic 
fibrosis (CF) and generalized anxiety disorder (GAD) who is 
under consideration for lung transplant candidacy. She was 
diagnosed with CF at 2 months of age and has many extrapul-
monary manifestations of CF, including CF-related diabetes and 
malnutrition due to pancreatic insufficiency. Her body mass 
index is 19, which is significantly below the goal for a female 
patient with CF. Her lung function has progressively declined in 
adulthood, as is typical in CF, with a forced expiratory volume 
(FEV1) of 35% predicted at age 29. KG has reported adherence 
with recommended care, including prescribed medications, 
exercise, and airway clearance. She has had three hospital 
admissions in the last year for respiratory infections. For several 
years, her medical team has attempted to discuss indications for 
lung transplantation with her, with the goal of early referral to 
optimize eligibility before acute need for listing for transplant. 
She has been reluctant to consider this referral.

KG was diagnosed with GAD in adolescence and was 
briefly treated with sertraline at age 16 before self- 
discontinuing due to preference to take fewer medications. 
She has never been in psychotherapy. She has never required 
inpatient psychiatric care. In her 20s, she smoked cannabis 
recreationally as an “escape,” but has reported cessation for 
several years. She does not use alcohol or other recreational 
drugs. She denies a history of trauma. Her mother also has 
been diagnosed with GAD and is treated with an SSRI. She 
does not report any other family psychiatric history.

KG’s anxiety symptoms for the last several years include 
excessive worry most days of the week about her health, the 
security of her job and her family, and frequent apprehensive 

anticipation. She often experiences restlessness, irritability, 
and difficulty falling asleep and will spend hours at night 
reading internet forums about CF and lung transplantation. 
She does not experience panic attacks. For the last 5 years, 
she has been prescribed escitalopram 20 mg with improve-
ment but not remission of symptoms. She is able to work 
part-time as a school librarian and enjoys spending time with 
her husband and other family members. She denies feeling 
debilitated by her anxiety symptoms but often appears to be 
under-reporting the effect that her excessive worry has on her 
daily life. Her care team has been concerned that on several 
occasions, she has postponed medical care for respiratory 
infections until very ill, with suspicion that she defers hospi-
talization due to anxiety. Despite the recommendation by her 
psychiatrist in the CF clinic, KG has declined change in her 
psychotropic medication and referral to psychotherapy.

Over the last several years, attempted discussions with 
KG about lung transplantation during her clinic appoint-
ments have been met with resistance. KG has often declined 
to discuss the potential indication for future transplant, stat-
ing that she feels healthy and does not think it is necessary. 
She has refused discussions about the referral process and 
benefits to early referral. When meeting with her CF social 
worker and psychiatrist, she at times has become tearful, 
stating that she “just can’t think about it now.”

At one of her most recent CF appointments, KG was told 
by her pulmonologist that her lung function had declined to 
the point that consideration for transplant listing was becom-
ing medically necessary, with FEV1 25% of predicted. It was 
explained to her that if she did not wish to pursue lung trans-
plant, her alternative goals of care needed to be more explic-
itly established. Her care team provided education about the 
risk of rapid decline with acute illness and encouraged her to 
begin to form her own advanced directives.

After this conversation, KG endorsed increased anxiety 
but was more forthcoming with her CF care team about some 
of her concerns related to transplant. Multiple themes arose 
including worry about the scrutiny involved in assessment 
for eligibility, concern about transplant assessment as a sig-
nifier of advanced illness, desire to avoid contemplation of 
her own mortality, and conflicting feelings about her worthi-
ness of a limited resource that could help another person. She 
was also worried about potential negative transplant out-
comes as she had read narratives of other CF patients’ diffi-
cult experiences on the internet. KG expressed that she 
would be willing to think about a referral to a transplant cen-
ter in the future but for now, she continued to decline the 
initial transplant assessment.

At this appointment, KG agreed to meet with the psychia-
trist in the CF clinic more often (monthly rather than quar-
terly visits) to further explore her thoughts and feelings about 
transplant, but did not attend her scheduled appointments. 
When seen during her most recent quarterly CF visit, she 
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reported that she had been spending a lot of time alone, 
researching transplants and her anxiety symptoms online. 
She wondered whether cognitive behavioral therapy (CBT) 
might help her. She was disappointed to learn that structured 
CBT would not be available at the CF clinic due to staff 
availability. She expressed concern about ability to attend 
appointments at another clinic, but was agreeable to 
referral.

Clinical Questions
 1. Could KG’s anxiety have been better managed to improve 

her likelihood of transplant eligibility?
 2. Should other interventions or treatment modalities have 

been attempted?
 3. What is the role of the multidisciplinary care team in 

guiding discussion about organ transplant?

 Discussion

KG’s anxiety disorder is the main obstacle in her referral to 
a lung transplant center. While the decision whether to pur-
sue transplant is her own, her anxiety symptoms interfere 
with her becoming educated enough to make an informed 
decision. Anxiety-related issues, including avoidant behav-
iors, catastrophic thinking, and fear of scrutiny, have pro-
foundly shaped KG’s experience of her illness and ability to 
consider treatment options.

In terms of avoidance, KG’s anxiety disorder manifests as 
pervasive efforts to avoid worry-inducing situations and sub-
jects of conversation. While she endorses spending hours 
worrying about topics related to her health and other aspects 
of her life, such as the security of her job, she tends to avoid 
confronting her worries and does not engage in proactive 
steps to address the causes. She worries about whether her 
job as a librarian is secure given her occasional absences due 
to illness, but avoids discussion with her employer about her 
attendance. She researches various illness symptoms she has 
on the internet, but does not make a timely medical appoint-
ment to be evaluated, and often perceives herself to be 
healthier than she is. She fears illness progression, but due to 
debilitating anxiety when imagining her health decline in the 
future, avoids discussion about interventions, including lung 
transplantation. Although aware that she has a life-limiting 
diagnosis, ultimately, she attempts to avoid contemplating 
her own mortality because of the heightened anxiety such 
explicit thoughts cause.

Although KG denied any specific history of childhood 
trauma, adverse early childhood experiences including expe-
rience of childhood chronic illness have been shown to affect 
psychosocial functioning in adulthood. Studies of young 
adults who survived pediatric illness into adulthood have 
demonstrated that childhood experiences with high disease 

burden, disrupted family dynamics, disclosure decisions 
regarding illness, and many other factors can affect illness 
cognitions and coping styles in adulthood [7]. In particular, 
avoidant coping strategies, such as those observed in KG, 
have been noted to develop in some patients with chronic 
diseases, and are associated with increased mental illness 
and decreased quality of life [8].

KG’s concern that referral for transplant assessment is a 
signifier of advanced illness has led to her avoidance of dis-
cussions regarding lung transplantation. It is difficult to con-
template organ transplantation without thinking about one’s 
own mortality, and for some patients, transplant referral sug-
gests “the beginning of the end.” Though survival rates after 
lung transplants have improved, predicting survival in patients 
with CF is difficult, and on average the median survival after 
lung transplant in patients with CF is about 8–9 years, signifi-
cantly lower than other solid organ transplants, though higher 
than in patients with other chronic lung conditions [4]. 
Although transplantation has been shown to improve duration 
and quality of life (including physical symptoms, energy, 
sleep, and social functioning) [9], for a patient such as KG 
who has not fully accepted the extent of her illness, such sur-
vival statistics are a stark reminder of mortality. In some 
patients, cognitive distortions such as magical thinking may 
occur, with the belief that transplant evaluation itself decreases 
survival. In this way, anxiety related to death and dying may 
paradoxically contribute to earlier death due to excessive 
avoidance of indicators of serious illness.

The transplant assessment involves detailed evaluation of 
a patient’s medical and psychosocial history. It includes 
imaging, bloodwork, and review of past participation in 
medical care. For patients with CF like KG, this includes 
assessment of past adherence with care, including frequent 
medical appointments and an intensive daily regimen includ-
ing medications and chest physiotherapy multiple times per 
day. Assessment also involves evaluation of living environ-
ment, social supports, substance use, and other psychosocial 
factors. KG was able to verbalize that such scrutiny into her 
current and past choices—such as past drug use—exacer-
bates her anxiety about her self-worth and triggers self- 
conscious concerns about her deservingness for an organ 
transplant. The possibility of such a detailed assessment of 
the state of her illness, lifestyle choices, and adherence with 
care provoked intense anticipatory anxiety. Although KG did 
not deal with other difficult issues such as current homeless-
ness, an active substance use disorder over the last 6 months, 
or the absence of any reliable social supports, which could be 
potential contraindications to transplantation [10], she wor-
ried about the presence of barriers to candidacy, such as past 
cannabis use, that would result in unbearable scrutiny.

By the time KG was receptive to discussion about organ 
transplantation, her referral had already been delayed by 
years, and her lung disease, by consensus guidelines and as 

5 Anxiety, Cystic Fibrosis, and Organ Transplantation



42

assessed by her CF care team, was advanced enough that a 
referral was “medically necessary.” This means that her pre-
dicted survival from CF-related respiratory illness was less 
than her predicted survival with lung transplantation [4]. For 
her to be assessed for lung transplant, she would need to be 
referred to a transplant center located—as it is for many 
patients—in a different city (and in KG’s case, a different 
state) from where her primary CF care is received. She would 
need to begin to build rapport with a new and unfamiliar 
treatment team, which is challenging for many patients but 
especially so for patients with anxiety disorders.

Due to her anxiety symptoms, KG was unable to experi-
ence the benefits of an early transplant referral, before acute 
need for listing was anticipated. With early referral, she and 
her family would have had more time to participate in educa-
tion about the transplant process. In a transplant-focused 
psychosocial assessment, her psychiatric symptoms and 
potential need for treatment could have been identified, her 
understanding of the transplant process and motivation 
explored, and her ability to provide informed consent 
assessed. If potential barriers to transplant were identified, 
there would have been more time for treatable or reversible 
barriers to be addressed. For KG, declining referral to a 
transplantation center resulted in not having the opportunity 
to engage in this transplant-focused assessment.

One area for intervention is the optimization of KG’s psy-
chiatric care before any transplant referral occurred, such as 
through more frequent behavioral health assessments, opti-
mization of medications, and earlier referral to psychother-
apy. The Cystic Fibrosis Foundation provides guidelines for 
depression and anxiety screening and treatment, including 
the annual screening of all adult patients for depression and 
anxiety using standardized rating scales [6]. Treatment 
guidelines are tiered based on the severity of symptoms, 
ranging from psychoeducation for those with mild symp-
toms, psychotherapy (such as CBT or interpersonal therapy) 
for moderate symptoms, and exposure-based CBT for severe 
anxiety. Psychopharmacologic guidelines are also provided, 
with selective serotonin reuptake inhibitors (SSRIs) (i.e., 
citalopram, escitalopram, sertraline, and fluoxetine) recom-
mended for patients with moderate to severe depression and 
anxiety for whom psychotherapy is not available or ineffec-
tive. The short-term use of lorazepam is recommended for 
moderate to severe anxiety related to medical procedures not 
responsive to behavioral interventions alone [6].

Given that KG’s persistent anxiety symptoms were identi-
fied through screening as well as routine visits with her pul-
monologist and psychiatrist, it would be ideal for her to 
engage in more frequent care with her CF psychiatrist to 
consider medication adjustments and other treatment strate-
gies. Psychopharmacologic adjustments may be helpful, 
such as switch to a SSRI since KG has been treated with the 

same medication at a therapeutic dose for years. In our expe-
rience at our CF center, mirtazapine is also effective in treat-
ing depression and anxiety with associated insomnia and low 
weight and may be a reasonable option. Atypical antipsy-
chotics can be useful for augmentation of SSRIs, with weight 
gain and sedation at times desirable side effects. While KG’s 
renal and hepatic function were intact, dose adjustments 
need to be considered in CF patients with renal or hepatic 
impairment or in cases of drug–drug interactions, such as use 
of a CFTR modulator lumacaftor that increases hepatic 
metabolism of some SSRIs [6]. In addition to medication 
management, KG would also benefit from psychotherapy to 
explore maladaptive cognitions and behaviors contributing 
her anxiety.

An area important to highlight in psychotherapy is that 
some aspects of anxiety can be adaptive in chronic illness. In 
order to successfully manage her disease from childhood, 
KG needed to pay close attention to a rigorous daily sched-
ule of medications, airway clearance, exercise, and appoint-
ments in addition to the usual activities of daily life. 
Apprehensive expectation promoted adherence, as variance 
from routine could lead to significant negative consequences. 
Hypervigilance about somatic symptoms was often rein-
forced, as infections could be caught early; in contrast, peri-
ods of care avoidance allowed for temporary escape from the 
burdens of chronic illness. Exploration of the ways in which 
previously adaptive anxiety can become detrimental—such 
as through the structured approach of CBT—may be an 
opening into KG’s own understanding of her illness.

Access to mental health care is a historical barrier to care 
for many patients that has improved in recent years, but as 
KG’s case highlights, has not been eradicated. With recent 
efforts to expand mental health services at CF centers (e.g., 
collaborative care model clinics, referral networks of 
community- based mental health providers, telehealth tech-
nology, and mental health coordinators within CF clinics), 
accessibility of mental health care has improved in some 
areas compared to decades ago. KG was fortunate to have a 
psychiatrist embedded in her clinic twice a month; however, 
the clinic did not have on-site psychotherapist available to 
see patients on a regular basis and the clinic had not yet 
trained other staff in providing CBT.  Unfortunately, this 
meant that even as KG became motivated to participate in 
therapy, ease of access limited her ability to engage in care.

Given KG’s early reluctance to engage in in-person con-
versations about transplant, use of alternative or supplemen-
tal media may be a way to meet her at her current level of 
engagement. One option is for her to be directed to reliable 
sources of information on the internet, such as the Cystic 
Fibrosis Foundation (CF Foundation) website and The 
International Society for Heart and Lung Transplantation, 
which maintains a list of educational resources for patients 
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on its website [11]. If attending traditional in-person psycho-
therapy is not feasible or desirable, use of other media, such 
as video therapy sessions, manualized therapy workbooks, or 
mobile device-based CBT, is an alternative that can provide 
effective treatment and may lower the barrier to entry into 
more traditional therapy [12]. Major internet-based compa-
nies as well as traditional clinics and individual providers are 
increasingly offering internet-based options for 
 psychotherapy [13]. In addition, new modalities are being 
explored, such as a CF-specific CBT-based preventive inter-
vention for depression and anxiety that can be administered 
in a number of modalities, such as in clinic, by phone, or on 
inpatient units, and that can be provided by multidisciplinary 
members of the CF care team rather than limited to mental 
health professionals [14].

The facilitation of peer connections is another way in 
which to improve KG’s experience of illness. Notable in 
KG’s case is her relative social isolation, with anxiety exac-
erbated by information gathering from internet sources of 
uncertain accuracy. By connecting KG directly to other 
patients with CF who have had experiences with lung trans-
plantation, she would have the opportunity to learn from 
peer mentors and expand her perspective on what organ 
transplant can mean. For example, the CF Foundation pro-
vides a program called CF Peer Connect, which is a one-on-
one peer mentoring program for adults with CF and their 
families, with support provided remotely by phone, video, 
email, and text [15]. Many other transplant support pro-
grams also exist through other professional organizations, 
hospital-based groups, internet support groups, and local 
groups for pre- and post-transplant patients and their 
families.

Finally, the role of the approach of care teams in discuss-
ing organ transplant before the time of referral should not be 
underestimated. CF Foundation Consensus Guidelines pro-
vide recommendations for lung transplant referral, including 
how to best address the topic with patients to optimize recep-
tiveness. These guidelines note that “anticipatory guidance” 
provided to relatively healthy individuals is important in 
order to optimize the transplant referral process [16]. 
Normalization of the discussion of transplant during times of 
health can relieve anxiety. When such conversations begin 
outside the context of health deterioration, they are less 
likely to provoke negative reactions, such as fear, denial, or 
avoidance. The attitude of providers is also important and 
physicians perceived as having a negative bias toward trans-
plant are linked to patients with increased anxiety and sense 
of personal failure [16]. Clinician avoidance may contribute 
to patient avoidance. For KG, perhaps if introduction of dis-
cussion of transplant had begun at an earlier age and with 
multiple members of the CF multidisciplinary team, the 
topic would not have held the same power to provoke anx-

ious emotions and avoidant behaviors. Now that she is at a 
turning point and beginning to engage in discussion about 
transplant, attention should be paid by all care team mem-
bers to the way the subject is discussed to promote informed, 
rather than anxiety-driven, decision-making.

References

1. Wells KB, Golding JM, Burham MA. Psychiatric disorder in a sam-
ple of the population with and without chronic medical conditions. 
Am J Psychiatry. 1988;145:976–81.

2. Soyseth TS, Lund MB, Bjortuft O, Heldal A, Soyseth V, Dew MA, 
et  al. Psychiatric disorders and psychological distress in patients 
undergoing evaluation for lung transplantation: a national cohort 
study. Gen Hosp Psychiatry. 2016;42:67–73.

3. Spoonhower KA, Davis PB.  Epidemiology of cystic fibrosis. 
In: Koff JL, editor. Clinics in chest medicine–cystic fibrosis. 
Philadelphia: Elselvier; 2016. p. 1–8.

4. Morrell MR, Pilewski JM.  Lung transplantation for cystic fibro-
sis. In: Koff JL, editor. Clinics in chest medicine–cystic fibrosis. 
Philadelphia: Elselvier; 2016. p. 127–38.

5. Yohannes AM, Willgoss TG, Fatoye FA, Dodd M, Webb 
K. Relationship between anxiety, depression, and quality of life in 
adult patients with cystic fibrosis. Respir Care. 2012;57(4):550–6.

6. Quittner AL, Abbott J, Georgiopoulos AM, The International 
Committee on Mental Health, et  al. International committee on 
mental health in cystic fibrosis: Cystic Fibrosis Foundation and 
European cystic fibrosis society consensus statements for screening 
and treating depression and anxiety. Thorax. 2016;71:26–34.

7. Muther EF, Polineni D, Sawicki GS.  Overcoming psychoso-
cial challenges in cystic fibrosis: promoting resilience. Pediatr 
Pulmonol. 2018;53:S86–92.

8. McHugh R, McFeeters D, Boyda D, O’Neill S. Coping styles in 
adults with cystic fibrosis: implications for emotional and social 
quality of life. Psychol Health Med. 2016;21(1):102–12.

9. Vermeulen KM, van der Bij W, Erasmus ME, Duiverman EJ, Koëter 
GH, TenVergert EM.  Improved quality of life after lung trans-
plantation in individuals with cystic fibrosis. Pediatr Pulmonol. 
2004;37:419–26.

10. Weill D, et  al. A consensus document for the selection of lung 
transplant candidates: 2014–an update from the pulmonary 

Take Home Points
 1. Anxiety disorders can interfere with patients’ con-

sideration of and eligibility for organ transplant.
 2. Early steps should be taken to optimize treatment 

of anxiety disorders in patients with chronic health 
conditions prior to acute need for organ 
transplantation.

 3. Potential areas for intervention, in addition to medi-
cation and traditional psychotherapy, include use of 
new media applications, enhanced peer support, 
and nuanced attention to the way organ transplanta-
tion is approached by care teams, ideally well 
before there is medical necessity for transplant.

5 Anxiety, Cystic Fibrosis, and Organ Transplantation



44

transplantation Council of the International Society for heart and 
lung transplantation. J Heart Lung Transplant. 2015;34(1):1–15.

11. The International Society for Heart and Lung Transplantation. 
Patient resources. ISHLT. 2020.

12. Schueller S, Adkins E.  MS Mobile health technologies to 
deliver and support cognitive-behavioral therapy. Psychiatr Ann. 
2019;49(8):348–52.

13. Bennett CB, Ruggero CJ, Sever AC, Yanouri L. eHealth to redress 
psychotherapy access barriers both new and old: a review of reviews 
and meta-analyses. J Psychother Integr. 2020;30(2):188–207.

14. ClinicalTrials.gov. Bethesda (MD): National Library of Medicine 
(US). 2000 February 29. Identifier NCT03992027, Preventing 
depression and anxiety: a cystic fibrosis-specific cognitive 
 behavioral therapy intervention; 2019.

15. Cystic Fibrosis Foundation. CF peer connect [internet]. Bethesda 
MD: Cystic Fibrosis Foundation; 2020. 

16. Ramos KJ, et al. Lung transplant referral for individuals with cystic 
fibrosis: Cystic Fibrosis Foundation consensus guidelines. J Cyst 
Fibros. 2019;18(3):321–33.

A. L. Derrien



45

6Panic Attacks in Transplant Recipients

Tsung Wai Aw

 Introduction

Cardiopulmonary disease and panic attacks often co-occur 
and overlap significantly in clinical presentation and physiol-
ogy. Patients with panic disorder have a higher risk of myo-
cardial infarction under 50 years of age and a higher risk of 
cardiac disease at any age [1]. The point prevalence rate of 
any anxiety disorder in patients with cardiovascular disease 
is about 16%, increasing to 50% in patients with cardiovas-
cular disease who are also suffering from depression [2]. The 
rate of panic disorders in post-transplant patients varies from 
8% in post-heart transplant patients to 18% in post-lung 
transplant patients [3].

Both cardiopulmonary diseases and panic attacks can 
present with chest pain shortness of breath, palpitations, and 
diaphoresis and this can lead to difficulties in diagnosis. 
Even patients without any cardiopulmonary history who 
develop symptoms like chest pain or shortness of breath will 
tend to seek out general medical care prior to considering 
that their somatic symptoms might have a psychological 
explanation. Conversely, in a patient population prone to car-
diac symptoms that are extremely similar to symptoms of 
panic attacks, mental health professionals may not initially 
consider a psychiatric cause when a patient complains of pal-
pitations, shortness of breath, or diaphoresis especially early 
after transplantation. Misdiagnosis is possible, as illustrated 
by a case report of a patient complaining of dyspnea and 
paresthesia who was initially discharged home with a diag-
nosis of panic attacks, only to return to the emergency room 
1 month later to discover the symptoms were unfortunately 
due to dilated cardiomyopathy [4]. In heart transplant recipi-
ents, cardiac arrhythmias are common: up to 60% of patients 
experience non-sustained ventricular tachycardia at some 
point post-transplant [5, 6]. Therefore, it is not surprising 

that in this group palpitations or chest pains will be first con-
sidered a manifestation of cardiac illness rather than an 
expression of anxiety.

Heart disease and anxiety share physiological changes 
that partially explain why two conditions frequently coexist, 
with increased level of catecholamines being at the center of 
this overlap [7–9] One theory described a possible link 
between panic disorder and idiopathic cardiomyopathy, but 
not other cardiac illness [7], postulating that the link between 
the two is likely due to the possible increase in peripheral 
catecholamine production during panic attacks, and/or dys-
function of the autonomic nervous system, specifically an 
increase in the centrally mediated cardiac sympathetic tone 
which could then cause idiopathic cardiomyopathy. Levels 
of plasma norepinephrine are shown to predict prognosis in 
congestive heart failure [10]. It is assumed that in patients 
with severe cardiac disease, the catecholamine levels are 
raised triggering panic attacks, with the relationship there-
fore being bidirectional.

Heart transplant recipients with panic attacks are particu-
larly at risk of negative outcomes due to physiological and 
psychological factors. Depression and anxiety are risk fac-
tors of mortality for patients with heart disease, in particular 
to those with congestive heart failure [11]. Depressive, anx-
ious, or panic states decreases heart rate variability [12] 
which is a predictor of worse cardiac outcomes [13]. In heart 
transplant recipients, heart rate variability is usually 
decreased post transplantation due to surgical loss of vagal 
innervation. This creates an unopposed sympathetic stimula-
tion to the heart, which likely raises the risk of mortality if 
panic attacks were to occur unchecked [13].

Pulmonary diseases and panic attacks are highly comor-
bid as well. Prevalence rates of panic attacks in Chronic 
Obstructive Pulmonary Disease (COPD) patients can be as 
high as 67% [14]. Patients with panic disorder have an 
increased sensitivity to carbon dioxide [15], which could 
explain the increased comorbidity. The need to breath is also 
central to our ability to live, with ambiguous physical respi-
ratory sensations causing catastrophic misinterpretations, 
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leading to an episodes of panic [14]. Panic attacks have also 
been shown to produce a higher than expected levels of lac-
tate [16]. Elevated lactate level can signal severe deoxygen-
ation of tissues in which case, this could be impairing graft 
healing in a post-transplant patient or damaging the new 
graft the patients have just received [16].

Behaviorally, patients who are suffering from panic attacks 
in the hospital are less likely to participate in their care usu-
ally due to their avoidant behavior they develop in reaction to 
panic attacks. They may appear as less motivated for recovery 
than their peers who do not suffer from panic attacks, leading 
to a reduction in physical therapy sessions, less out of bed 
time, all of which would lead to poorer outcomes or delayed 
recovery. Occasionally, these patients may increase the bur-
den on the nursing and ancillary staff, as they could present as 
being possibly more demanding than other patients on the 
unit, leading to staff consciously or unconsciously attempting 
to reduce their interactions with these patients [17].

Undergoing a transplant would be considered a signifi-
cant life event for most patients, one that could negatively 
impact their psychological health despite improving their 
physical one. Despite the close association of symptoms 
between anxiety-related disorders and cardiopulmonary dis-
orders, there is very little written about the rate of develop-
ment of panic attacks or disorder post-transplant or its 
treatment. As mentioned above, one study found an 18% 
prevalence rate of patients with panic disorder about 2 years 
post lung transplant and 8% post cardiac transplant, only 2% 
of them with panic disorder pre-transplant [3]. A meta- 
analysis of the mental health literature in organ transplant 
recipients found while depression increases the risk of post- 
transplant mortality, anxiety did not significantly do so, 
although few studies examined the impact of anxiety on poor 
outcomes [18].

This overlap of symptoms and physiological mechanisms 
between anxiety and cardiopulmonary disease supports the 
multidisciplinary approach to the care of transplant 
recipients.

In this chapter, we will discuss one case in which the 
patient underwent orthotopic heart transplantation and devel-
oped panic attacks within the recovery period while still hos-
pitalized. We will explore the possible differences in how we 
can approach evaluating panic attacks in patients who under-
went transplantation.

Case History

Mr. A is a 65-year-old male with a history of generalized 
anxiety disorder (GAD) who prior to his cardiac transplanta-
tion was prescribed Paroxetine-CR 12.5  mg once a day, 
Alprazolam 0.5  mg three times a day as needed and 
Temazepam 15  mg as needed at night for sleep. His anti- 

anxiety medications had been prescribed by his primary care 
provider. He was also seeing a psychotherapist every 2 weeks 
for cognitive-behavioral therapy for anxiety. Prior to trans-
plantation, he had been on the transplant waiting list for 
2 years. During this time, he underwent several episodes of 
disappointment being alerted to the possibility of a potential 
transplant, but the surgeon rejected the donated heart due to 
the poor quality of the organ. In time, he had grown to expect 
these calls with a mix of hope not only about the possibility 
of getting a heart and anxiety about possible repeated disap-
pointment but also about risk of dying waiting for the trans-
plant or during surgery.

He underwent the heart transplant successfully, recover-
ing well initially and was transferred out of the Cardiothoracic 
Intensive Care Unit (CTICU) within a week post-transplant. 
He reported that during this period, he did not have any dif-
ficulty with anxiety and had started ambulating around the 
CTICU. As he did not appear anxious, paroxetine and 
temazepam were not restarted post-operatively. Alprazolam 
was ordered as needed, however, patient used it sporadically 
(on average 0.5 mg every 48 h).

Psychiatry was consulted on day 7 post-transplant. 
Although he never had panic attacks prior to transplant, he 
now reports experiencing nocturnal panic attacks, waking up 
diaphoretic, with palpitations and feelings of discomfort and 
dread. This has been causing insomnia. He also reports wors-
ening anxiety during the entire day, worse than pre-transplant 
with no clear precipitating event.

The medical team had performed initial laboratory work up 
prior to consulting us. His complete blood count, basic meta-
bolic panel, liver function tests, and tacrolimus levels came 
back within normal limits. His electrocardiograph showed 
sinus rhythm. Telemetry monitoring showed no evidence of 
abnormal rhythm. A review of his medication list showed two 
possible contributors to his anxiety, tacrolimus and predni-
sone. He was on a prednisone taper, being on 25 mg twice a 
day at the time when the panic attacks started. Benzodiazepine 
withdrawal was ruled out, as his family and prescription 
records indicated he was not taking benzodiazepines daily and 
there was no indication of physical dependence.

He then developed difficulty with working with physical 
therapy due to anxiety of not being able to ambulate. He feels 
that he is taking “steps backwards” although his overall clini-
cal status was improving. He became very irritable, being 
short with the nursing staff, and later feeling guilty about it. 
“I feel like I am getting depressed,” “One step forward and 
four steps back.”

Our team recommended olanzapine 5 mg once a night, 
switched his alprazolam to clonazepam 0.5 mg twice a day 
as needed, especially when working with physical therapy. 
His paroxetine was also restarted.

At follow-up visit 3 days later, he was sleeping well, with-
out any nocturnal panic attacks, and had been able to work 
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with physical therapy. Seven days after the initial psychiatric 
consultation, patient no longer had panic attacks, he was 
sleeping well, his olanzapine was discontinued. He contin-
ued with paroxetine 10 mg once a day with the plan to only 
use clonazepam 0.5  mg twice a day as needed and taper 
down as an outpatient without restarting alprazolam or 
temazepam.

Clinical Questions
 1. What elements of history or psychiatric interview help 

differentiating panic attacks from symptoms of cardio-
pulmonary disease?

 2. Are there specific treatment approaches to consider for 
panic disorder in transplant recipients?

 Discussion

What Elements of History or Psychiatric 
Interview Help Differentiating Panic Attacks 
from Symptoms of Cardiopulmonary Disease?

During the initial process of evaluation regarding panic 
attacks in this patient, it is important to elucidate the timeline 
between the sensation of anxiety or despair and the develop-
ment of somatic symptoms, even though this might not be 
possible for some patients.

Creating a detailed timeline of how and in what order 
symptoms developed could potentially tell us if a patient has 
a specific precipitating factor for the panic attacks, or if a 
sense of dread or other cognitive distortions could have pre-
ceded the somatic symptoms. Telling the detailed story 
(“ICU diary”) is not just helping the diagnosis, but it may 
have a therapeutic role in reducing the post-ICU anxiety 
[19].

A history of having panic attacks prior to the development 
of cardiopulmonary illness, a history of other anxiety disor-
ders (in the case above, the presence of GAD), persistence of 
low to moderate anxiety even in between attacks, and family 
history of panic attacks are factors in patient’s history that 
point toward a diagnosis of panic disorder.

Are There Specific Treatment Approaches to 
Consider for Panic Disorder in Transplant 
Recipients?

In the literature, there are only two case reports specifically 
addressing the treatment of panic disorder posttransplant, 
one from Germany [20] and another from China [21]. Both 
patients were both were successfully treated with Selective 
Serotonin Reuptake Inhibitors (SSRIs). In the first case 
report, the patient developed panic attacks months after 

transplant, and was referred to psychiatry only 9  months 
after transplant, which was then successfully treated with 
sertraline at a dose of 50 mg a day with significant decrease 
in symptoms after 6 weeks. In the second case report, the 
patient developed panic attacks 10  years after transplant 
attributed to her learning by happenstance about the average 
lifespan for cardiac transplant patients being 10 years. She 
was treated with citalopram at 10 mg a day with complete 
resolution of symptoms after 8 weeks. To date, there is no 
literature on diagnosis and treatment of panic attacks devel-
oped by patients during the immediate postoperative period 
after transplantation.

Do all postoperative panic attacks in transplant recipients 
require treatment? According to the fifth edition of the 
Diagnosis and Statistical Manual of Mental Health Disorders 
[22], the criteria for panic disorder require one or more panic 
attacks and persistent anticipation anxiety for a month. Some 
authors have suggested that anxiety returns to normal about 
4 months after heart transplantation [23]. In the hospital set-
ting, decisions must be made rather quickly, sometimes 
before a formal diagnosis is made. In clinical practice, we 
initiate treatment when the subjective distress is severe, 
patient is requesting intervention or when anxiety interferes 
with the overall functioning, with the medical care and the 
process of recovery.

The use of pharmacological agents after transplantation 
requires consideration to the pharmacokinetic and pharma-
codynamic interactions with immunosuppressants and risk 
of exacerbating the symptoms of medical illness. A detailed 
review of psychopharmacology in organ transplant recipi-
ents is beyond the aim of this chapter. One excellent sum-
mary on this topic can be found in the chapter on 
Psychopharmacology in Transplant patients, published in 
Psychosocial care of End-stage organ disease and Transplant 
Patients, edited by Sher and Maldonado [24].

Selective serotonin uptake inhibitors are the main agents 
used in treatment of panic disorder. In general, they are eas-
ily tolerated; however, they carry the disadvantage of slow 
onset of effectiveness, which makes them impractical in the 
hospital setting, when immediate improvement is of essence. 
Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) are 
also approved by the FDA for treatment of generalized anxi-
ety disorder and has been shown to be efficacious in treating 
panic disorders. There are not any studies specifically show-
ing efficacy for SNRIs panic attacks in post-transplant 
patients, but it would be reasonable to assume that it would 
be useful as well [24]. SNRIs share the same disadvantage of 
the SSRI, of a delayed onset of efficacy.

For immediate anxiolytic response, antihistamine, benzo-
diazepines, and antipsychotics are typically used. 
Antihistamines have potential for contributing to delirium 
and there is concern for increased QTc interval, which may 
exacerbate the effect of some immunosuppressants. 
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Benzodiazepines are effective for short-term treatment of 
anxiety; however, they can worsen the postoperative delir-
ium. Atypical antipsychotics are often used in post-transplant 
patients for treatment of delirium, and they have been 
reported to be effective in short-term treatment for panic dis-
order as well [25, 26].

Non-pharmacological interventions should also be con-
sidered. Cognitive Behavioral Therapy (CBT) has been 
shown to be likely the most efficacious psychosocial treat-
ment for panic disorder, with up to 60% response rate [27]. 
Unfortunately, multiple factors make psychotherapy difficult 
for transplant recipients, especially early post- transplantation: 
their physical status, the need for multiple tests and medical 
treatments or nursing interventions, postoperative delirium or 
reversed sleep cycle. A recent study suggested that a 10-week 
self-guided help intervention was as helpful as CBT in treat-
ment of panic disorder [28]. This approach, which allows the 
patient more flexibility in implementing, may be promising 
for transplant recipients early post-surgery; however, further 
studies are needed.
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Take Home Points
 1. In patients, post-transplant panic attacks may be 

difficult to distinguish from symptoms of cardio-
pulmonary illness, or side effects from medica-
tions. A prior history of anxiety disorder, cognitive 
distortions that preceded the onset of physical 
symptoms and a family history of anxiety disorder 
increase the possibility that symptoms are related to 
a panic disorder.

 2. SSRI are the mainstay treatment for panic disorder 
post- transplantation. For immediate reduction of 
anxiety, atypical antipsychotics are a viable alterna-
tive to benzodiazepines or antihistamines which 
can be deliriogenic in the perioperative phase.

 3. A quick response to reducing panic attacks in post- 
transplant patients would help with the process of 
recovery by increasing the patients’ ability to par-
ticipate in medical care and contribute to their over-
all well-being.
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7Pre- and Post-Transplantation 
Post- Traumatic Stress Disorder (PTSD)

Rebekah P. Nash, Sarah L. Laughon, and Eileen J. Burker

 Background

Post-traumatic stress disorder (PTSD) will affect 7–8% of 
the general US population during their lifetime [1–3]. The 
Diagnostic and Statistical Manual of Mental Disorders 
defines PTSD as a constellation of symptoms that can include 
flashbacks, hypervigilance, anger outbursts, and detachment 
from others [4]. Individuals suffering from PTSD are at sub-
stantially increased risk for other psychiatric disorders [3], as 
well as all-cause morbidity and mortality [5–7].

Relative to the general population, the medically ill are 
often at increased risk for PTSD.  In particular, it has been 
estimated that up to 17% of solid organ transplant recipients 
will suffer from PTSD specifically associated with the trans-
plantation process (PTSD-T); this is twice the rate of PTSD 
in the general population [8]. In transplant recipients who 
develop PSTD, the process of transplantation can be their 
first exposure to a traumatic event, or it can serve to “uncover” 
or “re-ignite” prior traumatic memories [9]. When the trans-
plantation process itself serves as the nidus for post- traumatic 
stress symptoms (PTSS) or a PTSD diagnosis, the terms 
PTSS-T and PTSD-T are used.

The prevalence of PTSD-T appears similar across heart, 
lung, and kidney transplant recipients, but may be slightly 
lower after liver transplantation. An estimated 10–17% of 
heart recipients [10–14], 9–15% of lung recipients [15, 16], 

15% kidney recipients [17], and 5–12.3% of liver recipients 
[18–20] will suffer from PTSD-T. Variation in the reported 
prevalence is likely due to many factors including significant 
variance among the screening and diagnostic measures used 
to detect PTSD-T in the transplant recipient population [21].

During the transplantation process, a variety of steps can 
serve as the inciting traumatic event leading to PTSD-T, 
including the diagnosis of organ failure [20, 22], the process 
of waiting for an organ [12, 13, 22], the transplantation sur-
gery itself [20], treatment in the intensive care unit (ICU) 
during the post-operative period [20], delirium [8, 9, 23], and 
immunosuppression-related side effects [24].

Prior to transplantation, the psychological evaluation will 
often include questions pertaining to previous traumatic events. 
However, for a variety of reasons, patients will not always report 
prior traumatic experience to providers during the pre-trans-
plantation evaluation. For some individuals, they may have 
repressed memory of the event, or do not find it salient to report, 
or they are trying to present themselves in the best possible light 
given the nature of the evaluation [25]. It does not appear that 
solid organ recipients are at increased risk for having experi-
enced prior childhood trauma [26], but instead the transplanta-
tion process itself serves as a traumatic experience increasing 
the patient’s risk for developing PTSD.  A case series by 
Chernyak, et al. of three lung recipients highlights the challenge 
in identifying prior exposure to trauma pre-transplantation, but 
how enhanced methods to do so could improve recipients’ out-
comes post-transplantation [9].

Risk factors for transplantation-specific post-traumatic 
stress (PTSS-T or PTSD-T) can be categorized into three 
groups [8]: medical factors (such as need for extended ICU 
stay or delirium) [9, 15, 18, 23], sociodemographic factors 
[13, 18], and mental health factors [13, 15, 18].

Medical acuity at the time of transplantation, prolonged 
recovery following transplantation, and medical complica-
tions including acute organ rejection can increase the risk for 
PTSD-T [18]. During the immediate post-operative period, 
most transplant recipients require ICU level care. There is an 
extensive body of literature describing the relationship 
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between care in the ICU and risk for PTSD diagnosis; 
patients admitted to the ICU have significantly elevated rates 
of PTSD relative to the general population. In fact, a recent 
meta-analysis and systematic review revealed that almost 
one in five ICU patients will develop PTSD within the first 
year following admission to the ICU [27]. ICU patients who 
received continuous moderate levels of sedation were more 
likely to have PTSS when compared to ICU patients who 
received light or no sedation [28]. Delirium, poor sleep, 
increased level of sedation (particularly with benzodiaze-
pines), communication barriers, and traumatic memories 
from the ICU experience (nightmares, hallucinations, pain, 
and respiratory distress) have all been associated with higher 
rates of PTSS following discharge from ICU [23, 28–30]. 
Therefore, recipients who require ICU care, especially pro-
longed ICU admission, or who suffer from delirium, should 
be carefully screened for PTSD upon recovery. Following 
transplantation, acute organ rejection [18], the need for re- 
transplantation [31], and organ-specific conditions such as 
post-transplantation chronic dyspnea in lung recipients [15] 
have also been associated with increased risk for PTSD-T.

Certain sociodemographic variables appear to increase 
the risk for PTSD-T.  Limited social support [13, 18] and 
female gender [13, 20] have been associated with increased 
rates of PTSD-T.  In contrast, certain psychological traits 
such as a sense of mastery/control have been associated with 
a lower rate of PTSD-T [13]. 

Often described as the opposite of PTSD, post-traumatic 
growth (PTG) is characterized by positive psychological 
changes, such as improved interpersonal relationships, being 
open to new opportunities, an enhanced appreciation for life, 
an increased perception of strength and spiritual develop-
ment following a trauma [32]. Factors associated with greater 
PTG in the solid organ recipient population include higher 
resilience [33], social support (especially friend support) 
[33, 34], better perceived health, and, surprisingly, post-
transplantation panic disorder [34].

Several different comorbid psychiatric disorders have 
been associated with an increased risk for developing 
PTSD-T. In cohorts of heart and lung transplant recipients, a 
prior history of depression or anxiety has been associated 
with increased risk for PTSD-T [13, 15].

Solid organ transplant recipients can present with a unique 
subset of PTSD-associated symptoms. For instance, among 
heart and lung transplant recipients, two studies found that 
those experiencing clinically significant symptoms of PTSD 
were more likely to report hyperarousal and re-experiencing 
as opposed to avoidance. Of note, these studies did not 
restrict their investigation to PTSD-T, but instead investi-
gated PSTD symptoms in solid organ recipients, no matter 
the inciting traumatic event [10, 35].

Following solid organ transplantation, treatment nonadher-
ence is a critical issue, as it can lead to organ rejection, organ 

failure, and death. It is proposed that some symptoms of PTSD-T, 
such as avoidance, might increase the risk of nonadherence with 
the recommended treatment. Indeed, in other medically ill popu-
lations, such as survivors of a myocardial infarction, PTSD has 
been strongly associated with increased risk of nonadherence 
with medication regimens [36, 37]. In solid organ recipients, a 
diagnosis of PTSD has been associated with medical nonadher-
ence in pediatric populations [38, 39], while data from adult 
populations have demonstrated an association between nonad-
herence and transplantation-related PTSD intrusive symptoms, 
but not the full PTSD diagnosis [10]. Of note, these studies were 
looking at PTSD, as opposed to transplantation-specific PTSD-T.

PTSD-T has been associated with lower overall quality of 
life [18, 20, 21] and decreased health-related quality of life [8, 
18, 31]. Notably, Dew et  al. demonstrated that PTSD-T was 
associated with significantly increased mortality after heart 
transplantation [11]. Patients that develop PTSD-T following 
transplantation should also be screened carefully for new onset 
anxiety and depressive disorders, as many patients with PTSD-T 
may also meet criteria for MDD and panic disorder [15].

There are limited data available regarding evidence-based 
treatment of PTSD or PTSD-T in solid organ recipients. 
Internet-based expressive writing has been explored for kid-
ney recipients with associated improvement in 
transplantation- related QOL, but with limited impact on 
PSTD-T symptom severity [17]. Currently, providers tend to 
approach treatment of PTSD-T and PTSD in the transplant 
recipient population in a manner similar to treatment of 
PTSD in the general population.

In summary, it is challenging to predict which recipients 
will experience PTSD or PTSD-T. As is seen in the general 
population, only a portion of recipients exposed to a stressor 
will develop PTSD-T, while others can instead demonstrate 
PTG and resilience [8, 34, 40]. Unfortunately, when PTSD-T 
develops, only a minority of the patients received treatment 
for it [12, 15]. Increased awareness of the risk of PTSD-T 
following transplantation would hopefully improve recipi-
ents’ ability to access care and, potentially, mitigate the neg-
ative effects of PTSD and PTSD-T in this population.

Case History

DN is a 57-year-old white female from rural Alabama. She 
had been healthy throughout her life, but at the age of 54, she 
began to experience difficulty breathing during routine tasks 
such as carrying groceries in from her car and walking to her 
mailbox. Her internist initially diagnosed her with bronchitis 
and treated her symptoms with inhalers and antibiotics for 
6 months. Her pulmonary symptoms did not improve, and 
after 9 months she was referred to a local pulmonologist. At 
the age of 55, DN was diagnosed with idiopathic pulmonary 
fibrosis (IPF) and began using supplemental oxygen. She 
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recalled to being shocked by this diagnosis, and its poor 
prognosis, but denied any symptoms of depression or anxi-
ety. Following the diagnosis, her health declined rapidly, and 
her pulmonologist referred her for lung transplantation.

DN was evaluated for lung transplantation candidacy by 
the multidisciplinary transplant team, which included the 
transplant clinical psychologist and social worker. It was 
only toward the end of the pre-transplantation psychological 
evaluation that DN shared some significant childhood 
 experiences. When DN was 10, her mother had died unex-
pectedly, and the patient was sent away to live with her 
grandparents in another state. This move was challenging for 
her, as she was grieving the loss of her mother, did not know 
her grandparents well, and was struggling with the move 
from an urban to a rural setting. DN became pregnant in high 
school and dropped out before graduating. She married the 
father of her child, and at age 18 she moved with her husband 
and son to rural Alabama, where her second son was born. 
Over the years, her husband emotionally and physically 
abused her, and even tried to kill her by strangling her several 
times. DN said that he did not abuse her children. When he 
was incarcerated for trying to kill her, she divorced him at 
age 50. After her divorce, DN earned her GED and worked in 
a sewing plant and manufacturing mill.

During the psychological evaluation, DN denied any cur-
rent symptoms of psychological distress, portraying herself 
as a resilient woman who coped via active problem solving 
and persevered in the face of adversity. Despite the physical 
and emotional trauma DN had experienced previously, she 
denied a history of any significant depression, anxiety, or 
PTSD symptoms, and had never received psychiatric or psy-
chological (psychotherapy) interventions. The social worker 
calculated her Stanford Integrated Psychosocial Assessment 
for Transplant (SIPAT) score as 19, corresponding to low/
medium psychosocial risk level. Scores on the Center for 
Epidemiological Studies Depression Scale (CES-D) and the 
General Anxiety Disorder (GAD)-7 did not indicate current 
psychological distress and supported her portrayal of herself 
during the interview.

The transplant team determined DN to be a good trans-
plantation candidate from a medical and surgical perspec-
tive; however, the team was concerned she did not have 
adequate social support. Her children, who had remained 
close with their father, said they could not take time off from 
work to serve as caregivers. Her ex-husband was recently 
released from prison and offered to be her caregiver, but DN 
was not comfortable with that plan. Fortunately, DN had a 
close friend and a distant aunt who were willing and able to 
be her caregivers.

Two months after beginning the transplantation evalua-
tion process, DN was contacted by her transplant team and 
was told had been listed for bilateral lung transplantation on 
the United Network for Organ Sharing (UNOS) list.

During that 2-month period her health had continued to 
decline, and she went from using 3 L of supplemental oxy-
gen at rest to requiring 4 L. After being active on the UNOS 
list for 4 months, DN was called in for transplantation. She 
was anxious, but grateful. She came to the hospital with her 
two caregivers. After waiting for 18 h, she was told that the 
surgeons who went to procure the lungs had decided not to 
harvest them due to quality issues, so she was told she could 
return home. At a clinic follow-up visit, the transplant psy-
chologist checked in with her to monitor her psychological 
functioning after the no-go transplantation, but DN denied 
any psychological distress, saying, “God has a better set of 
lungs for me.” Three months later when she was requiring 
6  L of supplemental oxygen at rest, DN was called in for 
transplantation again, and this time she received a bilateral 
orthotopic lung transplantation.

Her surgeons said the bilateral lung transplantation surgery 
went well and DN had minimal blood loss. However, she had 
a difficult post-transplantation course and remained intubated 
for 3  weeks post-operatively. She spent 2  months in the 
ICU. When the transplant psychologist visited her at 2 weeks 
post-transplantation, DN was still intubated, but could com-
municate by writing. DN’s friend said that DN was afraid to be 
alone and was begging her to stay overnight in DN’s hospital 
room. DN shared with the psychologist that she thought the 
transplant team and the ICU staff were planning to cut her 
open and remove all her organs. She thought the track on the 
ceiling of her room (which held the curtain around her bed) 
was for a saw that would be used to remove her organs. DN 
thought the transplant surgeons and the ICU staff were holding 
secret planning meetings to take her organs. Occasionally, DN 
saw men standing in the corner of her room watching her. DN 
indicated that she did not tell any of the other transplant team 
members or nursing staff about her beliefs because she thought 
“they were in on it.” The transplant psychologist discussed her 
findings with the medical and surgical teams, and the inpatient 
consultation-liaison (CL) psychiatry service was consulted to 
evaluate the patient for new onset hallucinations.

The CL psychiatry service saw DN and found that she had 
mildly impaired attention, was oriented to self and hospital, 
but not to day of the week or year, and again was reporting 
perceptual disturbances, all of which were consistent with a 
diagnosis of delirium. As she had not demonstrated any agi-
tation or other behaviors concerning for inadvertent self- 
harm, the decision was made to avoid standing antipsychotics, 
but as needed olanzapine was recommended for agitation or 
hallucinations. In addition, the CL psychiatrist recommended 
a thorough medical work-up for infections and other possible 
organic etiologies that might have been contributing to delir-
ium. A urinalysis obtained at that time was concerning for a 
urinary tract infection, and a chest X-ray revealed possible 
aspiration pneumonia versus atelectasis. Antibiotics were 
started, and DN was successfully extubated a few days later.
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As DN’s physical status improved, her mental status 
improved as well. The psychiatrist and psychologist worked 
together to educate the patient and the patient’s caregivers 
about delirium and validate her emotions. DN expressed 
embarrassment over the things she had seen and thought, and 
she was still somewhat afraid she was “crazy” despite educa-
tion and reassurance from the transplant team.

At her first follow-up visit with transplant psychology, 
DN shared that although she knew the delusions and halluci-
nations she experienced in the ICU were “not real” they con-
tinued to cause her anxiety and embarrassment. She was also 
surprised that something that had seemed so “real” was actu-
ally not “real” at all. At least twice a day when alone, DN 
would see the same men that she saw standing in the corner 
of her ICU room. To avoid these experiences, DN begged 
people to spend time with her, or she avoided being alone. 
DN admitted to the transplant psychologist that she was 
afraid she had developed schizophrenia. She also endorsed 
trouble sleeping and difficulty concentrating. DN experi-
enced increased anxiety when she had to return to the hospi-
tal for outpatient clinic visits, as these visits triggered more 
distressing memories of what she had experienced post- 
operatively. In pulmonary rehabilitation, DN had panic 
attacks on the treadmill and said she had forgotten “how to 
breathe.” DN asked for a nasal cannula with oxygen despite 
the transplant pulmonologists reassuring her that she no lon-
ger required supplemental oxygen.

DN stayed in the area of her transplant center for 4 months 
to participate in pulmonary rehabilitation and have frequent 
follow-up visits with numerous members of the transplant 
team including transplant psychologist and transplant psy-
chiatrist. After a few visits, due to persistent nightmares, irri-
tability, and ongoing avoidance of reminders of her 
transplantation, the patient consented to starting low-dose 
sertraline; her symptoms slowly improved over the subse-
quent months and she continued to benefit from regular 
psychotherapy.

Clinical Questions
 1. How can we improve our ability to predict who will suf-

fer from PTSD-T?
 2. Given patients’ tendency to present themselves in an 

overly favorable light during the pre-transplant psycho-
logical evaluation, what strategies can be used to ensure 
we are gathering an accurate history and identifying 
patients at increased risk for developing PTSD-T?

 3. What is the role of pre-transplantation trauma in PTSD-T 
post-transplantation?

 4. What does PTSD-T “look” like in the transplant recipient 
population (a population who is already instructed to be 
hypervigilant for any sign of infection, organ dysfunc-
tion, and a population who is taking medications that can 
disrupt sleep, increase irritability, depression, etc.)?

 5. What are the optimal treatments for transplant recipients 
who experience PTSD-T?

 Discussion

As discussed above, it remains a challenge for clinicians to 
predict who will suffer from PTSD-T following solid organ 
transplantation. However, research has revealed certain risk 
factors for PTSD-T including demographic factors (female 
gender) [13, 20], limited social support [18], and prior his-
tory of depression or anxiety [13, 15]; while some psycho-
logical traits such as post-traumatic growth are protective 
[13, 32]. Accordingly, a pre-transplantation psychological 
evaluation can be a valuable resource for identifying indi-
viduals who may be at risk for PTSD-T.

Pre-transplantation psychological evaluations involve an 
assessment of a variety of psychological symptoms, includ-
ing the presence (or history) of depressive, anxious, and 
PTSD-associated symptoms. Pre-transplantation psycholog-
ical evaluations also include an assessment of situational and 
dispositional coping strategies and the extent to which these 
strategies are adaptive. This pre-transplantation evaluation 
can identify who may benefit from psychotherapy to address 
symptoms and/or provide treatment to maximize coping 
skills in anticipation of transplantation.

To reduce the risk of patients presenting themselves in an 
overly favorable light, providers explain the role of the 
psychologist(s) and psychiatrist(s) on the transplant team, 
inform the patient that the mental health team will be avail-
able for support pre- and post-transplantation, and then con-
duct a therapeutic interview to establish rapport. Being aware 
of a prior trauma history may help transplant team psycholo-
gists and psychiatrists more quickly identify patients who 
may develop PTSD-T surrounding transplantation. Even if a 
patient denies past trauma during the pre-transplantation 
evaluation, exploring the possibility of a patient having new 
PTSD symptoms related to a remote trauma is appropriate. 
Normalizing the possibility of PTSD-T to a patient by 
explaining the high prevalence of PTSD-T, as well as 
explaining the benefit of identifying these symptoms early 
can further improve the patients’ willingness to be as open 
and frank as possible during interviews.

As the patients progress through the transplantation 
course, they will face certain challenges which can further 
increase their risk for PTSD-T [8, 9, 12, 13, 20, 23, 24]. 
Patients may be called multiple times to come in for trans-
plantation, only to be sent home without an organ. Patients 
can suffer complications arising out of the transplantation 
surgery that result in prolonged ICU admissions or can suffer 
from delirium while in the ICU.  Previous and current epi-
sodes of delirium may contribute to, or even cause, the 
patients’ psychiatric presentation. Asking the patient and 
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their support systems about their understanding of delirium 
can provide the opportunity for psychoeducation, as well as a 
chance to evaluate for symptoms concerning for delirium. 
There can often be miscommunication regarding the etiology 
of delirium. Patients and family members will often reference 
the term “ICU delirium.” It can be both relieving and helpful 
for patients and caregivers to understand that the actual ICU 
stay does not cause delirium, but instead infection, mechani-
cal ventilation, electrolyte imbalances, nutritional deficien-
cies, sleep deprivation, lack of daylight and day–night 
reversal, among other etiologies, can cause delirium.

Providing education about the association between 
untreated PTSD-T and poor post-transplantation outcomes 
to family, caregivers, and patients is also important. This 
education, combined with knowledge that treatment is avail-
able, may allow for a more transparent dialogue to occur if a 
transplant recipient experiences psychiatric symptoms. 
When a diagnosis of PTSD-T is made, timely treatment can 
then be initiated to assist transplant recipients in their psy-
chological recovery, as they make their physical recovery 
from transplant. Because PTSD-T may emerge at any time 
during the transplantation process, routine screening is indi-
cated during and even well after transplantation, though the 
risk for PTSD-T declines over time [12].

There is limited research regarding treatment for PTSD-T 
specifically, so treatment of PTSD-T is similar to that for 
PTSD in the general population. While a full discussion of 
medications used for treatment of PTSD is beyond the scope 
of this chapter, a few key points are highlighted below. 
Pharmacotherapy treatments approved by the Food and Drug 
Administration for adults with PTSD are limited to two selec-
tive serotonin reuptake inhibitors (SSRIs), sertraline and par-
oxetine, though studies have shown effectiveness with other 
SSRIs, in particular fluoxetine [41–44]. However, in the trans-
plant recipient population, fluoxetine and paroxetine are often 
avoided due to drug–drug interactions with immunosuppres-
sion regimens. Venlafaxine extended release, a serotonin nor-
epinephrine reuptake inhibitor (SNRI), has shown similar 
efficacy to SSRIs [45]. Prazosin, a central acting selective 
alpha-1 antagonist, has shown to be an effective treatment for 
patients with PTSD, particularly when symptoms of altered 
arousal and reactivity are present, including nightmares and 
sleep disturbance [46–48]. A recent meta- analysis supported 
the use of exposure therapy, cognitive therapy, cognitive pro-
cessing therapy (CPT), and cognitive behavioral therapy 
(CBT) to treat PTSD [49]. CPT and CBT may include aspects 
of exposure therapy and cognitive restructuring, both of which 
have evidence supporting their efficacy in patients with 
PTSD. While clinical trials have not shown combination treat-
ment with psychopharmacology and psychotherapy superior 
to treatment with either as monotherapy [50], clinically, we 
have found patients have a robust response with combination 

treatment. Transplant psychologists understand that various 
stressors may occur at all phases of the transplantation pro-
cess; this allows psychologists to provide appropriate therapy 
based on an individual patient’s symptoms and preferences. 
Medication management by transplant psychiatrists with 
knowledge of and familiarity with adverse effects of immuno-
suppressants and possible drug–drug interactions (DDI) 
between transplantation- related medicines and psychotropics 
is imperative. Given the increased rates of PTSD among this 
vulnerable population when compared to the general popula-
tion, the increased risk for delirium in the transplant popula-
tion, and the numerous neuropsychiatric adverse effects of 
immunosuppressant medications, further research is indicated 
to help improve treatment for PTSD-T.

In summary, solid organ transplantation can be an extraor-
dinarily stressful experience that is fraught with uncertainty. 
Prior to transplantation, candidates can suffer from anxiety 
over being deemed a good candidate, awareness of failing 
health, and fear about whether an organ will be found in 
time. Following transplantation, recipients must recover 
from major surgery, manage a complex medication regimen, 
attend a myriad of clinic visits, and adjust to new relation-
ship dynamics with caregivers. Research indicates that trans-
plant recipients are at elevated risk for PTSD-T [8]; this is 
concerning due to the suffering that PTSD-T brings, the 
large number of other psychological disorders that are 
comorbid with PTSD-T [3, 8, 15], and the negative impact 
that PTSD-T has on treatment adherence [10, 38, 39].

Take Home Points
 1. Solid organ transplant recipients are at risk for the 

development of PTSD related to transplantation 
(PTSD-T); a high degree of suspicion on the part of 
the transplant team is warranted to ensure adequate 
screening, treatment, and follow-up.

 2. Recipients experiencing post-traumatic syndrome 
symptoms must be identified, as both PTSS and 
PTSD are associated with decreased HRQOL, 
medical nonadherence, and decreased long-term 
survival.

 3. Traumatic experiences reported by patients with 
PTSD-T include being informed they have organ 
failure, the transplantation surgery itself, delirium, 
and prolonged treatment in the ICU.

 4. While a pre-existing psychiatric history is a risk 
factor for the development of PTSD-T, all recipi-
ents are at increased risk for PTSD-T when com-
pared with the general population.
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8Personality Disorders in Transplant 
Candidates and Recipients

Kristin K. Kuntz and Kristy L. Engel

 Personality Disorders in Transplant

Personality disorders are characterized as a pervasive way of 
thinking, feeling, and behaving that cause distress or prob-
lems in daily functioning [1]. They impact the way individu-
als think about themselves and others, relate to others, 
respond to stressors, and behave [2]. Symptoms of personal-
ity disorders often appear by late adolescence. However, 
most personality disorders are diagnosed in adulthood 
because it often takes a review of long-term patterns of func-
tioning to determine a clear diagnosis. Of particular diagnos-
tic difficulty is that some individuals may not recognize a 
problem and may externalize their problems as originating 
with others in their life, not themselves. Personality disor-
ders are difficult to treat, but without treatment, they can 
cause significant problems in an individual’s life.

Ten different personality disorders are listed in the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM 5) [1]. They are divided into Clusters A, B, 
and C. Cluster A disorders are considered to be “eccentric/
odd” disorders (paranoid personality disorder, schizotypal 
personality disorder, schizoid personality disorder). Cluster 
B disorders are considered to be “erratic/dramatic” disorders 
(antisocial personality disorder, borderline personality disor-
der, histrionic personality disorder, and narcissistic personal-
ity disorder). Cluster C disorders are considered to be 
“fearful/anxious” disorders (avoidant personality disorder, 
dependent personality disorder, obsessive compulsive per-
sonality disorder) [1]. Some individuals are diagnosed with 
more than one personality disorder, often from the same 
cluster. About 9–13% of adults in the United States are esti-
mated to have at least one personality disorder [3, 4].

Several studies have examined the prevalence of person-
ality disorders in transplant patients. In a sample of cardio-

thoracic transplant recipients, 32% met criteria for a 
personality disorder, with obsessive compulsive personality 
disorder being most common [5]. In a sample of liver trans-
plant patients with alcohol-related liver disease, antisocial 
personality disorder was the most common personality dis-
order diagnosed [6]. Individuals with personality disorders 
may face difficulty when in need of an organ transplant, both 
in coping with their underlying health problem and because 
of various psychosocial comorbidities associated with per-
sonality disorders. Common psychosocial contraindications 
to transplantation include active substance abuse, lack of 
social support, and psychiatric symptoms that interfere with 
their adherence to a medical regimen [7]. An epidemiologi-
cal study of 40,000 individuals in the general population 
noted strong associations between personality disorders and 
substance dependence [3]. There were also strong associa-
tions noted between personality disorders and higher per-
ceived stress, less social support, increased lifetime history 
of suicide attempts, increased interpersonal difficulties, and 
increased problems with legal authorities, all of which could 
prove problematic for patients post-transplant [3].

During times of increased stress, such as needing a trans-
plant, those with personality disorders may revert to using 
maladaptive coping behaviors (e.g., acting-out, extreme 
dependence, impulsivity, and attempts to split the transplant 
team) [8]. Through the transplant process, patients are faced 
with the uncertainty of whether they will be approved for 
transplant, whether they will live long enough to receive a 
transplant, and the need to manage potential complications 
and a complex medical regimen if they do receive a trans-
plant. There are multiple staff members and medical provid-
ers with whom they will need to interact, and there can be a 
great sense of loss of control over many aspects of their life. 
Thus, the presence of a personality disorder before transplant 
may lead to difficulty post-transplant with management 
problems, adherence to the medical regimen, or difficulty 
coping with unexpected complications [8].

The way in which a personality disorder might affect a 
patient’s transplant experience is often determined by the 
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specific disorder one has. For example, a patient who has 
obsessive compulsive personality disorder may do well with 
adhering to a daily structured medical regimen but may have 
difficulty adapting when aspects of the regimen need to be 
changed abruptly [5]. Often, as time passes after one’s trans-
plant surgery, the transplant team decreases the number of 
follow-up visits and contacts with the patient. This can make 
the average patient feel anxious and can be an especially dif-
ficult adjustment for patients with dependent personality dis-
order who may prefer close guidance and monitoring by 
their transplant providers. A patient who has borderline 
 personality disorder may not adjust well when transplant 
providers change. In cases where a patient had a longstand-
ing relationship with a provider that is no longer possible, 
this can trigger feelings of abandonment and mistrust. The 
ability to develop a trusting, collaborative relationship with 
transplant providers may also be a challenge for patients 
with other personality disorders (e.g., paranoid and narcis-
sistic personality disorders) which could result in increased 
morbidity and mortality [8]. These factors are often consid-
ered by transplant teams when deciding whether or not to list 
a patient for transplant.

Case Histories

Case 1: Antisocial Personality Disorder

Antisocial personality disorder is broadly considered to be a 
pattern of disregarding or violating the rights of others. 
Often, those with antisocial personality disorder do not con-
form to social norms, may repeatedly try to deceive others, 
or may act impulsively [1]. These patients are prone to irrita-
bility and aggression and often disregard the safety of them-
selves and others. In the following case, this individual with 
antisocial personality disorder presented to the transplant 
center in need of a liver transplant.

Mr. D was a 67-year-old, divorced Caucasian male 
referred for a pre-liver transplant psychosocial evaluation. 
He presented with cirrhosis secondary to hepatitis C and 
hepatocellular carcinoma. His primary medical history was 
also significant for coronary artery disease, hypertension, 
cardiac arrhythmia, enlarged prostate with urinary retention, 
and gastroesophageal reflux disease.

Mr. D had a Bachelor’s degree in political science and 
noted that he was accepted into law school but got caught up 
in “other things” (drug use). He reported an unstable work 
history and said the longest job he has ever held lasted about 
6 months. He was on disability at the time of evaluation. Mr. 
D lived alone with two dogs. He had an adult son and adult 
daughter as well as two brothers, all of with whom he had 
strained relationships. Mr. D reported that his support after 
transplant would be a friend he had known for about 8 years. 

He reported that his son could provide secondary support but 
added that he had not told any of his family about “this liver 
stuff since it could take a while.”

Regarding psychiatric history, Mr. D noted that he always 
worried about one thing—money. He shared that he has 
always liked to “be in control” and referred to always “hus-
tling.” He stated that he had a troubled relationship with his 
father growing up and noted that he felt like he was always 
trying to seek his father’s approval but never felt he got it. Mr. 
D said that his father was “unfeeling” and that he never wanted 
to be “a corporate type” like his father. He got in trouble at 
school regularly and at an early age started abusing drugs. He 
said he had an aversion toward “following the rules;” however, 
he later realized that this only made his father (and brothers) 
want more distance from him. Mr. D endorsed symptoms con-
sistent with conduct disorder when he was an adolescent and 
referred to himself as the “black sheep of the perfect family.”

Mr. D said that he started using marijuana and psychedelic 
drugs (LSD and psilocybin mushrooms) in his mid- teens. He 
said he continued to use marijuana sporadically over the 
course of his life with his last use at age 57. At the age of 18, 
he started using cocaine and heroin. He described his first time 
using heroin as “a religious experience,” and opiates became 
his drug of choice. He reported quitting cocaine and heroin at 
age 57 because he had an implantable cardioverter defibrilla-
tor placed, and his cardiologist told him “it would kill me if I 
kept it up.” Mr. D had already started taking methadone by that 
time in addition to heroin. While he had gone to a methadone 
clinic for about 10 years, he eventually stopped going there 
because it felt like “too many hoops” for him to jump through 
to obtain it. He said as soon as he started at the methadone 
clinic, he would take a little of the methadone himself and sell 
the rest. Once he stopped going to the methadone clinic, he 
obtained and sold methadone illegally. He was taking 10 mg 
of methadone per day when he presented to his first transplant 
appointment and said it helped him “take the edge off” his 
stress. He was told he would have to stop using methadone 
illegally and stop selling it. He said he would do that and pro-
ceeded to have negative drug screens. Being focused on hav-
ing more money, he discussed that he has been considering 
growing marijuana to sell, so time was spent explaining to Mr. 
D that he cannot be engaged in any illegal behavior if he 
wished to be considered for transplant given the potential for 
incarceration to impact his access to adequate post-transplant 
medical care. He laughed at the idea that he would ever get in 
legal trouble if he was caught selling methadone or marijuana. 
He reported a long history of criminal activity related to drug 
possession, drug trafficking, and theft. He bragged about being 
connected with powerful drug cartels and the amount of 
money he used to make selling drugs. Confirmation of his 
report through public records indicated he had eight prior 
arrests with his last one being 18 years before his transplant 
evaluation. Mr. D appeared keen to demonstrate his intelli-
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gence and capability to the evaluator, commenting several 
times that he is very smart and can read people well. He was 
often tangential, sharing stories of how he has bested people 
and “the system.” He noted that he could tell any doctors a 
story and convince them to give him opioids in the past.

He reported adequate adherence with his medical care, 
and chart review supported this. However, in response to 
questions about his past medical adherence and later his 
description of his criminal activity, Mr. D became frustrated 
and raised his voice, noting that the “transplant conglomer-
ate” is “judging me and questioning my worth” and that “at 
least I am honest.” He later apologized, noting that he has 
always had a problem with authority and that he has trouble 
filtering what he says even when it gets him in trouble. He 
gave several examples of this from when he was a patient at 
the methadone clinic (“I was always red-flagged there, they 
knew what I was about”) and in prison (“I couldn’t keep my 
mouth shut even when I knew the other guy would knock me 
out”). He shared that his impulsivity in such situations has 
been problematic in personal and professional relationships. 
Mr. D attributed the “triggered” feeling he got when he felt 
he was being judged to his family history, particularly his 
poor relationship with his father. He noted that he has not 
been satisfied with how his life has turned out and said, “but 
I don’t know any other way.”

Mr. D’s presentation was consistent with antisocial per-
sonality disorder, as demonstrated by inflated self-esteem 
derived from personal gain, power and pleasure, and goal 
setting based on personal gratification. He also endorsed fail-
ure to obey laws, had a history of lying and deception, impul-
sivity, irritability, physical aggression (while incarcerated), 
disregard for others’ feelings, and lack of remorse for his 
actions [1]. He also had a diagnosis of opiate use disorder, in 
early remission. Mr. D denied any history of suicide attempts, 
psychiatric hospitalizations, or taking psychotropic medica-
tion. He attended counseling “on-and-off” for over 10 years 
that started at the methadone clinic, and he was still seeing a 
licensed social worker periodically. A conversation between 
that provider and the transplant evaluator noted that their 
treatment goals were to help Mr. D with anxiety around his 
health and to stay sober. The counselor did agree that Mr. D 
had features of antisocial personality disorder but advocated 
for Mr. D to become a transplant candidate, as he felt he had 
friends who would support him and had been off methadone 
for several months. He reported a family psychiatric history 
of alcohol use disorder in an uncle. At the time of the trans-
plant evaluation, Mr. D denied any current psychological 
distress.

The transplant team required Mr. D to demonstrate 
6 months of negative drug screens and to bring his support 
person (friend) to the transplant clinic for education and 
evaluation. Mr. D completed both tasks successfully. It was 
noted to the transplant committee that his support system 

was small, and though Mr. D reported he was no longer sell-
ing methadone, there would be no way to know this for cer-
tain. The team was also informed of his antisocial personality 
disorder and the difficulty this could bring in caring for him 
after transplant. Nevertheless, the transplant team decided to 
list the patient for liver transplant.

Mr. D was successfully transplanted and has demon-
strated adequate adherence with medications, follow-up 
appointments, and lab draws. Methadone was found in a 
follow-up toxicology screen about two and a half months 
after his transplant. When his transplant coordinator called 
him to ask him about this, he said he was surprised that it 
showed up as he had “only taken five milligrams” 3  days 
prior to the test. He stated he was having headaches that were 
not relieved with acetaminophen and that he was “going to 
do what I need to do to take care of myself” since the trans-
plant office would not prescribe him anything for pain. He 
reported being able to obtain methadone from his acquain-
tances at the methadone clinic. He stated he had “nothing to 
hide” and if he was tested that day, it would be negative.

Patients with antisocial personality disorder can feel 
“above the law” when it comes to following direct orders 
from those in positions of authority. In Mr. D’s case, his past 
experience of feeling like he could “get away with” not fol-
lowing the rules when he did not want to contributed to his 
return to use of illegally obtained methadone. It may contrib-
ute to nonadherent behavior in other ways in the future. By 
boasting about “being able to read” and manipulate others 
and by describing his past illegal exploits in a glamorous 
way, he appeared to naively think he was presenting himself 
as bright and charming. Some of his medical providers fell 
prey to this, while others felt uncomfortable around him. In 
the end, Mr. D’s demonstration of pre-transplant ability to be 
adherent with managing a chronic illness contributed most 
significantly to his being listed for transplant.

Case 2: Narcissistic Personality Disorder

Narcissistic personality disorder is characterized by a pattern 
of feeling special (often grandiose) and needing admiration 
from others. Individuals with narcissistic personality disor-
der may have trouble experiencing empathy and often feel a 
sense of entitlement [1]. In the following case, this individual 
with narcissistic personality disorder presented to the trans-
plant center in need of a second kidney transplant.

Mr. Z was a 62-year-old, divorced, Caucasian, male 
referred for a pre-kidney re-transplant psychosocial evalua-
tion. Mr. Z presented with end-stage renal disease secondary 
to polycystic kidney disease and had received a deceased 
donor kidney transplant 4 years prior to the current evalua-
tion with graft failure secondary to chronic antibody- 
mediated rejection. He had returned to dialysis 2  months 
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prior to the evaluation. His primary medical history was also 
significant for hypertension, supraventricular tachycardia, 
and anemia.

Mr. Z had a graduate school education and obtained his 
doctoral degree in chiropractics. He was self-employed as a 
chiropractor and had a strong identification as a medical pro-
fessional. At the time of evaluation, he was on a COBRA 
plan from his ex-wife’s insurance, which would expire in 
6 months. Mr. Z described some urgency to receive the trans-
plant while he was still covered under his current insurance 
but did not have a plan for insurance coverage after this 
expired and minimized this as a concern. He described a 
somewhat strained financial situation although he denied 
immediate concerns of affording housing or other essentials. 
Mr. Z and his wife divorced shortly after he received his first 
transplant. They had adopted two children together. His 
young adult son was staying with him and was reported to 
have unstable mental health with ongoing medication nonad-
herence, which resulted in frequent psychiatric hospitaliza-
tions. Mr. Z reported that his current significant other would 
be his primary support after transplant. However, despite 
communication to bring his support person to his psychoso-
cial evaluation, Mr. Z presented alone and denied that such 
communication had occurred.

Mr. Z had a history of depression in the context of con-
templated separation between him and his wife 5 years prior. 
He reported experiencing symptoms including anhedonia, 
fatigue, psychomotor slowing, and intermittent feelings of 
worthlessness and guilt at that time. He and his wife later 
sought counseling in the context of their divorce. He other-
wise denied any mental health diagnosis, psychotropic medi-
cation, or psychiatric hospitalization and denied any 
biological family psychiatric history. He reported his current 
mood as “fine” with adequate and stable appetite and sleep 
and enjoyed recreational activities including hiking and 
camping. Mr. Z reported coping with stressors through exer-
cise, maintaining good sleep, meditation, and spending time 
with family and friends. Mr. Z had no tobacco use history. He 
occasionally used alcohol but had no history of heavy or 
problematic use. He had a history of recreational marijuana 
use twice per year but had not used in several years and 
denied any symptoms of a use disorder. All toxicology 
screens had been negative.

Mr. Z’s adherence history was thoroughly reviewed espe-
cially in the context of graft loss after only 4 years. Per chart 
review, Mr. Z had a long-standing pattern of concerning 
behavior including refusals, requiring multiple iterative con-
versations regarding how best to move forward with his care, 
and leaving the hospital against medical advice. His post- 
transplant nurse coordinator, who interacted with him most 
frequently, noted him to be friendly but also alluded to con-
cern about Mr. Z making decisions regarding his own care 
which went against medical advice. Mr. Z did not deny these 

instances and cited his belief that it is his health and his body, 
so it is ultimately his choice. He voiced his identification as 
a medical professional who does his own independent 
“research” regarding his treatments and makes decisions 
accordingly. He presented several concerns regarding his 
post-transplant care following his first transplant including 
poor care coordination at important junctures in his care. His 
rationale for pursuing a second transplant at the same institu-
tion was explored. In a somewhat back-pedaling manner, he 
reflected that he was generally comfortable with his individ-
ual providers and that poor care coordination was a product 
of a large institution and that all large institutions were likely 
to have similar issues. Mr. Z stated that he felt comfortable 
with the reputation of this institution but qualified that he 
would pursue a second opinion about any major procedures. 
Per chart, it was evident that Mr. Z was more responsive 
when presented with a well-reasoned rationale and an 
exhaustingly collaborative approach from a physician. Mr. Z 
denied missing medications and had a history of obtaining 
consistent lab draws, which he would review himself and 
contact his providers if he had questions. There were an 
extensive number of telephone notes in his chart. He had 
canceled six appointments in the past year, which he reported 
were due to work conflicts. Mr. Z demonstrated an adequate 
understanding of transplant and was well aware of post- 
transplant procedures.

In summary, there were no absolute contraindications, 
from a psychosocial perspective, to Mr. Z’s listing. It was 
observed that he strongly identifies as a health care profes-
sional and prides himself in reviewing research to be 
informed about his care. Although this behavior is not defini-
tively problematic, it was noted that his approach to his own 
healthcare may be perceived as challenging to providers, as 
Mr. Z was not likely to simply comply with recommenda-
tions without a thorough rationale, and even then, may 
choose a different approach. Despite that, Mr. Z had histori-
cally engaged in such conversations and arrived at mutually 
agreed upon plans with his providers, albeit not always his 
providers’ first preference of action. However, the problem-
atic nature of Mr. Z’s approach to his care became clear 
through the evaluation and selection process.

Mr. Z was presented to the patient selection committee 
shortly after his psychosocial evaluation was completed at 
which time he was required to complete further cardiac evalu-
ation. His cardiology appointment was scheduled several 
months out, as was typical for that clinic, but Mr. Z voiced 
discontent with this, and his evaluation was expedited. He was 
again presented to the patient selection committee at which 
time his insurance coverage and historical interactions with 
post-transplant providers were discussed in greater detail. 
Multiple providers voiced concern about Mr. Z’s resistance to 
following recommendations based on their personal experi-
ences and interactions with him that were not necessarily 
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noted in his chart. Providers in the patient selection committee 
voiced hesitance about working with Mr. Z again given his 
historical behavior and difficulty following their instructions. 
At that time, Mr. Z was instructed to follow- up with urology 
(for native nephrectomy), to obtain insurance coverage once 
his current insurance expired, and to commit to adhering to the 
recommendations of his post- transplant providers. When he 
was contacted by his pre- transplant nurse coordinator to notify 
him of these recommendations, he became agitated and stated 
that he did not understand why the process was being pro-
longed. Despite multiple explanations regarding insurance, he 
refused to get additional coverage because he was currently 
covered, and he ended that call by hanging up on the 
coordinator.

Over the next several months, Mr. Z no showed to his 
appointment with the transplant finance worker and then 
called to state that he got married and would be covered under 
his new wife’s insurance. During this time, he also called to 
complain about crossmatch blood work not being completed 
despite multiple documentations noting that the kit had been 
sent to him. He was re-presented to the patient selection com-
mittee after a hospitalization during which he was noted to 
have a type B aortic dissection. He was deferred for cardiac 
concerns along with his inability to follow successfully with 
medical recommendations. He contacted the transplant clinic 
a month later to re-initiate evaluation and was told that resolu-
tion of his aortic dissection would need to be verified before 
his referral could be processed. He was scheduled for re-eval-
uation several months out to allow for this verification about 
which he voiced discontent and stated that he would pursue 
transplant elsewhere which he did. He traveled to a transplant 
center out of state that he felt had a good reputation; however, 
he disagreed with a procedure they asked him to get, so he did 
not complete his evaluation there. Six months later, he again 
contacted this institution for a transplant evaluation and is 
scheduled to have another psychosocial evaluation before his 
physical evaluation is initiated.

Patients with narcissistic personality disorder often pres-
ent as personable and charming in order to exploit those rela-
tionships to serve their own needs. In Mr. Z’s case, his 
grandiose sense of self-importance and entitlement presented 
in his demands for expedited treatment and evaluation. His 
disregard for information presented by the nurse transplant 
coordinators was likely due to his belief that he should only 
interact with other high-status individuals (e.g., physicians). 
He also exhibited a lack of willingness to appreciate the 
needs (or expertise) of others by refusing to get additional 
health insurance coverage when that was posed as a require-
ment with which he did not agree. His more prolonged rela-
tionships with post-transplant providers proved to be difficult 
as they were able to see the ways in which his personality 
made performing their jobs more difficult. Thus, although 
narcissistic personality disorder is not an absolute contrain-

dication to transplantation, it can have a significant impact 
on the patient’s post-transplant care.

Clinical Questions
 1. How can personality disorders be identified and addressed 

during the pre-transplant process?
 2. What are some of the challenges that personality disor-

ders can present for patients and the transplant team?
 3. What steps should be taken by the transplant team to 

ensure the best outcomes for patients with personality 
disorders?

 Discussion

Transplant teams have the goal of optimizing a patient’s psy-
chosocial functioning prior to transplant to decrease the likeli-
hood that psychological or social factors contribute to adverse 
outcomes. During the pre-transplant psychosocial evaluation, 
a psychosocial provider (often a social worker and sometimes 
a psychiatrist or psychologist) sees patients to identify poten-
tial psychosocial challenges. Structured or semi-structured 
interviews are often used, but in the case of personality disor-
ders, chart review, interview with a support person, and the 
patient’s prior interactions with the transplant team are helpful 
to identify potentially problematic personality patterns. In 
some instances, the use of structured measures of personality, 
such as the Neo Personality Inventory Test (NEO-PI-R) (5) 
and the Personality Diagnostic Questionnaire-Revised (PDQ-
R) (6) may be helpful to identify and clarify characteristics 
that are observed. Such measures can also be used to provide 
feedback to patients who may have limited insight.

It is also important to remember that, just like other mental 
health disorders, there are criteria for personality disorders 
specified in the DSM-5, and patients should not be character-
ized as having a personality disorder without proper diagnosis 
by a qualified professional. It should be noted that not all mal-
adaptive behaviors are attributable to a personality disorder, so 
it is important to understand the driving factors behind 
patients’ behaviors. There are cases where personality disor-
ders are not identified prior to transplant, and the transplant 
team only sees the impact of this after the transplant.

As part of the pre-transplant assessment, it is important 
for the team to consider the potentially added challenges to 
transplant care that personality disorders can bring. Patients 
with personality disorders often have difficulty building 
trusting relationships with the transplant team which can 
increase the risk of nonadherence with medical instructions 
and lead to poorer post-transplant quality of life. Individuals 
with personality disorders may engage in splitting the medi-
cal team, may act out if they feel their needs are not being 
met, and they may be hypersensitive to feedback. They may 
simultaneously demand help and reject medical advice.
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When it comes to mitigating risk of poorer outcomes in 
transplant patients with personality disorders, the transplant 
team may require patients to receive mental health treatment 
prior to being an accepted as a candidate. The type of treat-
ment recommended often depends on the type of personality 
disorder, the symptoms experienced, and the patient’s cir-
cumstances. No psychotropic medications specifically treat 
personality disorders, but antidepressants, anxiolytics, or 
mood stabilizers may help to treat some of a patient’s symp-
toms [2]. Psychotherapy can help patients develop insight and 
appropriate coping strategies. Therapy may be focused on 
decreasing psychiatric symptoms, improving distress toler-
ance, and/or quitting substances of abuse. Cognitive behav-
ioral therapy has been found to reduce distressing symptoms 
and to increase daily functioning in individuals with person-
ality disorders [9]. Dialectical behavior therapy is commonly 
used in treating personality disorders to help increase distress 
tolerance and impulsivity [10]. In cases where the patient’s 
personality disorder has caused strain with his or her support 
system, including the patient’s family in therapy or encourag-
ing family members to seek psychotherapy may be 
warranted.

Once a patient with a personality disorder has been trans-
planted, continued psychiatric care should be strongly encour-
aged. Transplant psychiatrists or psychologists may be asked 
to see patients whose problematic personality traits are inter-
fering with their care. The transplant psychosocial team can 
help to provide education to medical providers about a 
patient’s personality disorder to help foster better understand-
ing and empathy for the patient’s experience. They can facili-
tate an understanding that patients with personality disorders 
often do best with a consistent team of medical providers with 
whom they can establish rapport and trust. Teams should be 
educated about how to set firm expectations and boundaries 
with these patients to minimize the tendency to “split” or 
manipulate team members. These patients often consume a 
disproportionate amount of the transplant staff’s time and may 
evoke negative emotions in team members, such as fear of 
physical violence or verbal harassment. In return, team mem-
bers may resist confronting these patients about nonadherence 
or their inappropriate behavior [10]. Concerns about patients’ 
threats of self-harm also elicit anxiety in many transplant team 
members. Demonstrations of how to de-escalate heightened 
emotional distress in patients and how to engage in safety 
planning can be helpful.
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Take Home Points
 1. A personality disorder is not, in itself, an absolute 

contraindication to transplantation but can contrib-
ute to unique management challenges such as: 
patient mistrust, splitting of staff, testing of bound-
aries, extreme rigidity with or self-management of 
the post-transplant regimen leading to additional 
time requirements and provider distress.

 2. Those involved in the care of these individuals 
should be alerted to potential challenges, and trans-
plant psychiatrists/psychologists should be pre-
pared to educate providers and when necessary, 
provide intervention to the patient.

 3. Maintaining a consistent team of providers and 
staff who set and endorse boundaries and with 
whom patients can develop a trusting relationship 
over time can be beneficial.
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9Psychiatric Aspects of Obesity 
in Transplantation

Filza Hussain

 Introduction

According to the World Health Organization (WHO), 
patients with a body mass index (BMI) of 25–30 are classi-
fied as overweight and those with a BMI of 30 or greater, as 
obese. The global prevalence of obesity tripled between 
1975 to 2016 and 13% of the world’s population qualified as 
obese in 2016 [1]. Obesity is on the rise in the United States 
as well, with the prevalence of obesity increasing from 
30.5% in 1999–2000 to 42.4% in 2017–2018. This is a mat-
ter of significant concern given the prevalence of heart dis-
ease, stroke, type 2 diabetes, and certain cancers, which 
represent the majority of obesity-related causes of prevent-
able, premature death [2]. While obesity is often attributed to 
lifestyle factors, the etiology of obesity is multifactorial 
(Fig. 9.1). Similarly, several serious comorbidities have been 
associated with obesity affecting multiple organ systems 
including cardiovascular, renal, and gastrointestinal compli-
cations (Fig. 9.1) [3]. The prevalence of non-alcoholic fatty 
liver disease (NAFLD) has also increased in parallel with 
obesity and metabolic syndrome, quickly becoming one of 
the major causes of chronic liver disease, prevalent globally 
in about 24% of the population [4]. It is no surprise that 
because of these trends, transplant physicians are evaluating 
an increasing number of patients with obesity. Given the 
multi organ effects of obesity, transplant outcomes for obese 
patients are fraught with challenges. Studies show increased 
rates of post-operative pneumonia, atelectasis, pulmonary 
embolism, portal vein thrombosis, atrial fibrillation and, a 
higher rate of infections and wound dehiscence as well as 
primary graft dysfunction [5, 6]. For the transplant psychia-
trist, evaluating depression, anxiety, and psychosocial fac-
tors along with a nuanced approach to exploring the 

relationship with food and potential eating disorders is of 
utmost importance.

Binge eating disorder is the commonest eating disorder in 
the United States [7]. The majority of patients with binge 
eating disorder present with metabolic syndrome, obesity 
and all its end organ sequela including fatty liver disease. 
This chapter will discuss fatty liver disease, binge eating dis-
order, the connection between the two and nuances a trans-
plant psychiatrist needs to be aware of when evaluating 
patients with obesity for transplant.

 What Is Nonalcoholic Fatty Liver (NAFL) 
Disease?

An excess of carbohydrates, such as fructose and glucose as 
well as fatty acids in the diet, leads to overproduction of 
phospholipids and cholesterol with resultant lipid accumula-
tion in hepatocytes. Progressive injury and inflammation sec-
ondary to lipid accumulation lead to fibrosis and eventually 
cirrhosis. NAFLD is an accumulation of hepatic fat in more 
than 5% of liver cells in the absence of excessive alcohol 
consumption, other liver diseases, or drugs promoting steato-
sis. NAFLD encompasses patients with simple steatosis, a 
reversible condition, to more progressive steatohepatitis, 
also called non-alcoholic steatohepatitis (NASH) [8].

Who is at risk and what is the progression of the condition? 
Overweight and obese middle-aged men with comorbid con-
ditions such as diabetes mellitus type 2 and dyslipidemia, or 
metabolic syndrome are at the highest risk for developing 
NASH [9, 10]. Among men, there is a decline in the incidence 
of NAFLD noted after the age of 60. In contrast, women tend 
to be spared prior to menopause with a rise in incidence after 
50 and, peaking at 60–69 years of age. NASH in women is 
histologically more severe compared to the same process in 
men [11]. Heritability and genetic variance in susceptibility 
has been shown in studies [12]. Hispanic patients appear to be 
at more risk than their white counterparts, while. Black indi-
viduals show the least susceptibility [13]. Genomic studies 
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Fig. 9.1 Factors contributing to obesity and its downstream medical sequela

have identified patatin-like phospholipase domain-containing 
3 (PNPLA3) gene variants as a key factor in individual and 
ethnicity-based differences in disease progression. This gene 
is involved in the secretion and remodeling of fat droplets in 
liver cells [14]. Patients with this gene have increased liver fat 
content, triglyceride stores, and inflammation with certain 
polymorphisms encoding more severe NAFLD [15]. Along 
with a sedentary lifestyle and a diet high in fats, smoking was 
found to be an independent risk factor for the development of 
NAFLD [16].

NAFLD is increasingly being recognized as a multisys-
tem disease, associated with a two-fold increase in the risk of 
chronic kidney disease [17], endocrine disorders, obstructive 
sleep apnea (OSA), and colorectal cancer. Despite the effects 
on all different organ systems, much like obese patients with 
metabolic syndrome, cardiovascular disease is the most 
common cause of mortality amongst these patients [18]. The 
risk of liver-related mortality, including the development of 

hepatocellular carcinoma (HCC) in NAFLD patients 
increases by 5–10-fold, depending on the degree of fibrosis 
[4]. Approximately 3–13% of patients with NASH cirrhosis 
will develop HCC [19]. NASH cirrhosis is one of the top 
three leading reasons for patients to be listed on the trans-
plant list [20].

 How Is NAFLD Diagnosed?
Although there are no specific physical exam findings par-
ticular for NAFLD, a waist circumference of greater than 
102 cm in men and greater than 88 cm in women, dorso-
cervical hump, acanthosis nigricans, hypertension and, 
hepatomegaly on the physical exam [21] and the presence 
of other risk factors for metabolic syndrome along with 
the family history of NAFLD can alert the physician to 
obtain liver function tests. Of note, these may or may not 
be elevated. The history and laboratory work should also 
evaluate for other causes of liver disease, such as alcohol 
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use, viral hepatitis and other metabolic issues. The pres-
ence of lipid accumulation and change in the texture of 
the liver in NAFLD can be diagnosed with imaging stud-
ies such as ultrasound, computed tomography or magnetic 
resonance imaging. However, a confirmed diagnosis of 
NASH requires a biopsy showing the presence of inflam-
mation, hepatocyte  ballooning, Mallory- Denk bodies1 
and fibrosis and other stigmata of steatohepatitis [8]. The 
NAFLD activity score (NAS) assesses the degree of 
 steatosis, lobular inflammation, ballooning of liver cells, 
and fibrosis and is used for histologically diagnosing 
NASH [8].

 How Is NAFLD Treated?
The cornerstone of NAFLD management is a lifestyle and 
dietary modifications, resulting in weight loss. When recom-
mending healthy food choices, a Mediterranean diet is a 
good alternative to a Western diet [20]. A study of almost 300 
participants following lifestyle modifications over 52 weeks 
showed NASH reversal in 25%, NAFLD activity score 
(NAS) improvements in 47% of the participants, and 
improvements in histological features of NASH in 39–50% 
of patients [22]. Clinicians frequently recommend a weight 
loss of 5–10% of total body weight to improve steatosis and 
inflammation of the liver [23]. For some patients, bariatric 
surgery may be an important step in their weight loss jour-
ney, resulting in additional improvements in insulin resis-
tance, lipid levels and type 2 diabetes [7].
Medications that modify hepatic fat accumulation and alle-
viate oxidative stress on cells, anti-obesity medications, 
and those that affect insulin resistance can play a role in 
management of NAFLD. Metformin has been used in other 
diseases where insulin resistance plays a key role, such as 
polycystic ovary syndrome, yet data has not shown metfor-
min to have a significant impact on liver function tests and 
histology and hence its use is not recommended [24]. The 
American Association for the Study of Liver Disease 
(AASLD) practice guidelines recommend use of piogli-
tazone in patients with biopsy-proven NASH, as it has been 
shown to improve steatosis [24]. Vitamin E has also been 
investigated due to its anti-oxidant properties. Studies dem-
onstrate improved steatosis, liver function tests and reduced 
inflammation, however, due to concerns over an increased 
all-cause mortality and risk of prostate cancer, Vitamin E is 
only recommended for those without diabetes with biopsy- 
proven NASH [24].

1 Mallory-Denk bodies: cytoplasmic hyaline inclusions in hepatocytes 
which can be found in various types of liver disease. Jensen, K; Gluud, 
C (Oct 1994). “The Mallory body: morphological, clinical and experi-
mental studies (Part 1 of a literature survey)”. Hepatology. 20 (4 Pt 1): 
1061–77. doi:https://doi.org/10.1002/hep.1840200440. PMID 7927209

 What NAFLD Specific Issues Should 
the Transplant Psychiatrist Be Aware of?

Much like the alcohol associated liver disease (ALD) popu-
lation, patients with NAFLD need a nuanced approach to 
their care, preferably long before the onset of NASH. Given 
the growing prevalence of obesity and the metabolic side 
effects of some psychotropic medications, such as antipsy-
chotics and mood stabilizers psychiatrists should be moni-
toring the weight and metabolic indices of their patients. 
NASH is a dreaded complication for patients who start tak-
ing psychotropic medications in their youth [25]. The joint 
consensus paper between the American Diabetes Association 
and the American Psychiatric Association delineates moni-
toring guidelines for patients on antipsychotics. They recom-
mend obtaining baseline measurement of personal and 
family history, weight, waist circumference, blood pressure, 
fasting blood sugar or hemoglobin A1c (HBA1c) and a fast-
ing lipid profile. It is also recommended to monitor weight 
every 4 weeks, the rest of the parameters annually and fast-
ing lipids every 5  years [26]. When treating patients with 
NASH, psychiatrists should pay attention to body image 
issues and any symptoms of depression and anxiety stem-
ming from them. Patients with NASH are at a higher risk of 
depression and anxiety compared to the general population 
[27]. Another important factor is to understand the patient’s 
relationship with food, their daily eating patterns, and what, 
if any efforts they have made to lose weight.

 Binge Eating Disorder (BED)

By definition, patients with binge eating disorder (BED) 
consume large quantities of food in a discrete period while 
experiencing a lack of control over their consumption. There 
are no accompanying compensatory behaviors to the binge 
episode, such as purging seen in bulimia nervosa [28]. These 
episodes of overconsumption are accompanied by at least 3 
or more of the following: (a) consuming food much more 
rapidly than normal, (b) eating food until uncomfortably full, 
(c) consuming large amounts of food when not hungry, (d) 
consuming food alone to avoid embarrassment, and (e) feel-
ing disgusted, depressed, or guilty after the eating event. Per 
DSM 5, the episodes must occur at least once a week over a 
3-month period [29].

Data from the National Epidemiologic Survey on Alcohol 
and Related Conditions (NESARC-III) comprising over 
36,000 respondents assessed with lay-administered diagnos-
tic interviews revealed that BED is the most common eating 
disorder in the United States. According to the survey, life-
time and 12-month prevalence of DSM-5-defined BED as 
0.85% and 0.44%, respectively [30]. Lifetime prevalence is 
1.25% for women and 0.42% for men [30].
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Although the neurobiology of BED is not completely 
understood, functional imaging and cognitive studies high-
light attentional bias towards food-related cues, compulsive 
and impulsive behaviors, and impaired reward processing as 
key issues [31].

Obesity is a common co-occurrence in patients with BED 
due to the recurrent binge episodes and increased calorie 
consumption. In the NESARC-III data, 56% of people with 
lifetime BED had a BMI greater than 30 and qualified as 
obese, another 23% were overweight with a BMI between 
25–30 and 20% of the populations with BED had normal 
weight [30]. BED is diagnosed with a clinical interview to 
assess for the criteria described above. The binge eating 
scale (BES) is a validated tool that can help determine the 
severity of binging and can be used both as a screening tool 
and to monitor treatment response [32]. A score of less than 
17 indicates a non-binging pattern, a score of 18–26 is mod-
erate binging and a score of 27 or greater indicates severe 
binging [32].

Patients with BED have concerns and distortions regard-
ing food intake, body shape and weight. This usually results 
in a pattern of food restriction which in turn leads to a mal-
adaptive and cyclical pattern of restriction and binging [33]. 
These patients show a general tendency towards overeating, 
have a more variable dietary pattern with frequent snacking, 
and report distress due to their eating patterns [33].

Cognitive behavioral therapy (CBT) helps patients to 
identify food and body image-related distortions. It has 
shown to be effective for reduction in binging frequency, 
decreasing the number of days with episodes, increasing the 
length of abstinence from binging behaviors, and reducing 
depression and concerns about weight and eating [34]. 
Interpersonal Psychotherapy (IPT) conceptualizes binge epi-
sodes as a coping mechanism in response to negative affect 
stemming from poor interpersonal social function. IPT is 
considered a good second-line option for treating BED [33].

Pharmacological interventions can also be helpful in pro-
moting weight loss and treating comorbid psychiatric condi-
tions. Common strategies include using selective serotonin 
reuptake inhibitors (SSRIs), anticonvulsants, and, stimu-
lants. A meta-analysis [34] found pharmacological treat-
ments to reduce the number of binge eating days and 
symptoms of depression and found a mild benefit for absti-
nence from binge episodes. Another meta-analysis found 
that treatment with lisdexamfetamine, the only treatment for 
BED approved by the US Food and Drug Administration 
(FDA), and SSRIs led to more days without binge eating and 
fewer eating-related obsessions and compulsions. 
Lisdexamfetamine and topiramate also showed reductions in 
weight [35].

 Is There a BED and NAFLD Connection?

NAFLD is one of the most common liver diseases and BED 
is the most common eating disorder. There is a significant 
similarity in risk profiles for these two disorders. Most 
patients who have either condition are obese, with increased 
rates of metabolic syndrome, diabetes, and cardiovascular 
comorbidities. Zhang et  al. studied 95 NALFD patients to 
evaluate overlap with BED in these patients and found 23% 
of their study population to have binge eating tendencies 
[36]. In fact, 6% of their sample scored high enough on the 
BES to suggest a severe eating disorder [36]. This is higher 
than the incidence of BED in the general population.

A recent French study of 388 severely obese patients with 
NAFLD referred for bariatric surgery 38% were found to 
have BED using the BULIT self-report questionnaire [37]. 
The authors hypothesized that NAFLD patients with BED 
would have histologically more severe NAFLD.  Although 
there were limitations to the study, including using a self- 
report questionnaire based on DSM III, the authors could not 
demonstrate an association between BED and the severity of 
NAFLD. However, the high prevalence of BED in their sam-
ple of biopsy-proven NAFLD provides evidence for the intu-
itive association between BED, NAFLD and obesity.

 What Are Some challenges Facing Both 
Physicians and Patients?

The cornerstone of treatment for both NAFLD and BED is 
lifestyle modification, identifying distortions in underlying 
habits, and targeted efforts at improved nutritional decision- 
making. It is recommended to lose 5–10% of total body 
weight to reverse the deleterious consequences of NAFLD 
[23]. This weight loss requires not only nutritional changes 
and exercise but also the use of behavioral strategies.

Obesity and its associated comorbid conditions are a pub-
lic health concern requiring a systemic management 
approach. The micro- and macro-environments necessary to 
make and sustain such changes are widely lacking in the 
developed world. Unfortunately, there are few concentrated 
efforts on the government level to support healthy lifestyles, 
especially in rural settings and areas with lower socioeco-
nomic circumstances. Access to recreational spaces and 
affordable healthy meals is limited. Lack of public transpor-
tation also adds to a sedentary lifestyle. The problem is made 
even worse by the lack of foresight in developing training 
curricula for physicians and other healthcare providers who 
rarely receive formal training in effective communication 
with patients to facilitate changes in lifestyle [38].
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Case History

Mr. A is a 56-year-old, 5′9″ tall man with a premorbid weight 
of 250 pounds and a history of hypertension and hyperlipid-
emia. He was followed in a hepatology clinic for 8 years due 
to liver dysfunction secondary to NAFLD with a Model for 
End-Stage Liver Disease (MELD) score of 10. His 
Hemoglobin A1c levels had been within normal limits.

In his ninth year of follow-up, he developed stigmata of liver 
failure with ascites, mild hepatic encephalopathy (HE), jaundice 
and, varices which required banding. During his liver transplant 
evaluation, he denied a psychiatric history, and reported drink-
ing alcohol only occasionally which he was asked to stop. He 
was not seen by the team psychiatrist at that point. He was seen 
by a nutritionist three times over the course of his nine-year 
follow-up and was given guidelines to lose weight.

Prior to his transplant, he developed nausea and anorexia 
and lost a substantial amount of weight in 6  months. His 
weight right before transplant was 200 pounds.

He was seen by psychiatry in the post-transplant period 
when he identified difficulties with unspecified anxiety. 
Careful history revealed that he met criteria for Generalized 
anxiety disorder (GAD) even before transplantation yet had 
never been treated for it. He was started on escitalopram, 
referred to therapy, and scheduled for a follow up with the 
psychiatrist.

On his return visit in a month, the patient had visibly 
gained weight and weighed 230 pounds. He described suffer-
ing from back pain, which he believed was secondary to 
being on the operating table for several hours. His transplant 
surgeon prescribed him gabapentin 600 mg three times a day 
for the back pain. The patient did not seem too bothered with 
his weight gain, despite knowing that he was now catego-
rized as obese. He believed the weight gain was due to medi-
cations and acknowledged the need to be active and monitor 
his food intake and choices.

He subsequently missed two appointments with the psy-
chiatrist, despite reminders and only came back in at his 
hepatologist’s request. His hepatologist expressed alarm at 
his weight gain and was also concerned whether his medica-
tions led to the rapid weight gain.

When Mr. A finally returned to see the psychiatrist, 
6 months after the transplant, he weighed 272 pounds. He 
noted he was no longer on prednisone and had discontinued 
gabapentin and escitalopram 2 months prior without inform-
ing his healthcare team as he wanted to reduce the medication- 
related weight gain.

The patient described overwhelming anxiety, debilitation 
by his back pain, and frustration at inability to return to work 
in construction. On probing further, he noted that his normal 
daily routine included getting up at 6 AM in the morning, 
walking his children two blocks away to and later from 
school, and then spending most of his day on the couch 

watching TV, except for walking his dogs twice daily for 
15 min each. He described feeling embarrassed that his wife 
was the primary breadwinner and hence he did not expect her 
to do much else around the house. As a result, their family 
usually ordered out at least one meal a day.

A dietary recall revealed:

• Breakfast: two white bread toasts with butter at 7 AM.
• Mid morning Snack: grapes, peaches, nectarines and 1–2 

full size candy bars at 10 AM.
• Lunch: burger, fries, a large shake, or a pizza (daily) at 

2 PM.
• Dinner: rice and beans or spaghetti, occasionally steak, 

and 1–2 cans of regular Pepsi at 8 PM.
• After dinner snack: 2–3 regular sized candy bars plus 

occasional ice cream at 10 PM.

Clinical Questions
 1. With hindsight, what additional information should have 

been part of the evaluation in a patient with NAFLD and 
obesity prior to listing for transplant?

 2. What role can the psychosocial team play pre-transplant, 
to improve patient outcomes in NAFLD patients 
post-transplant?

 3. What role can the family play in Mr. A’s recovery and 
should providing balanced meals be one of the caregiv-
er’s responsibilities?

 4. What should the post-transplant treatment plan for this 
patient include?

 Discussion

Mr. A’s case highlights the importance of multidisciplinary 
evaluation pre-transplant and coordination of care post- 
transplant. Liver transplant patients routinely see dieticians 
before transplantation for evaluation of sarcopenia, frailty, 
and malnutrition, which increase morbidity and mortality 
post-transplant. The dieticians also provide education about 
achieving adequate nutrition while maintaining specific 
dietary restrictions such as fluid volume and sodium levels.

The available dietician notes for Mr. A included frailty 
scores, but none of the three encounters had any documenta-
tion of his food recall or suggestions for improving his 
dietary habits. He had no scheduled appointments with the 
dietician post-transplant.

Screening tools such as the BES could be added to routine 
pre-transplant dietician visits in patients with NAFLD as 
well as other pre-transplant patients who suffer from obesity. 
Patients who screen positive can then be referred to  psychiatry 
for further assessment. Mr. A’s case highlights another 
important aspect of nutritional evaluation. A review of his 
food intake either via interview or with the use of validated 
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tools such as the Food Records (FRs), the Food Frequency 
Questionnaire (FFQ), and the 24 h recall (24 h.), would have 
highlighted his challenges with food and risk for weight gain 
much earlier [39]. These screening tools can be used even 
prior to visits with the dietician.

The psychosocial team is poised to play an important role 
in pre-transplant patients with obesity also. All transplant 
patients are routinely screened for depression, anxiety, and 
cognitive deficits, assessment for eating disorders with vali-
dated tools such as the BES and a clinical interview should 
also become routine.

After reviewing data from the dieticians’ visit, the psychoso-
cial team can explore the patient’s relationship with food and 
assess their dietary knowledge, attitude and practices affecting 
the medical situation. They can then engage with the patient in 
a plan to modify behaviors towards a healthier lifestyle. This 
plan would involve a motivational interview, cognitive behav-
ioral therapy and potentially medications. An important aspect 
of this plan would be relationship building and continuity of 
care. An organ transplant is an exceptionally stressful life event, 
patients who have engaged in disordered eating in the past to 
self-soothe are at risk of utilizing familiar ways of coping. Much 
like we recommend continued support and structure to our 
patients with alcohol use disorder, for post-transplant success in 
maintenance of sobriety, our patients with disordered eating will 
need the same structure and support to succeed.

Successful outcomes after transplant “takes a village” and 
the caregivers are an essential part of the team of people sup-
porting the patient, before, during and after transplant. 
Transplant centers educate the caregivers on their set of 
responsibilities including bringing the recipient to medical 
appointments, learning all medications, ensuring the patient 
is taking them on a schedule, tracking progress and provid-
ing mental support to the recipient. The implicit message is 
that the caregiver will ensure the recipient is receiving ade-
quate, balanced nutrition.

With the rise in obesity in the transplant patient population, 
providing detailed education to the caregiving team regarding 
nutrition, weight and BMI parameters is extremely important. 
The importance of balanced nutrition and weight monitoring 
needs to be stressed upon. Caregivers should contact the trans-
plant team sooner if there are concerns the patient is becoming 
overweight. Mandating the provision of balanced meals as 
part of the caregiver’s responsibilities may not be practical nor 
enforceable, yet frequent check-ins with the patient and the 
caregiver by the team’s dietician and mental health profes-
sional can ensure support and early course correction.

Ideally, patients suffering from obesity, NAFLD and or 
BED need a comprehensive plan to help the patient pre- 
transplant and optimize outcomes post-transplant. For Mr. A, 
referrals to trained lifestyle modification counselors such as 

dieticians, physical activity supervisors, and case managers 
would be a reasonable next step to provide him with support 
and guidance to regain a healthier lifestyle. Providers trained 
in CBT would also be a valuable addition to the treatment 
plan to help him with his underlying feelings of guilt and 
anxiety, help him understand his coping mechanisms and 
address food-related distortions. Patients like Mr. A who also 
have other psychiatric comorbidities, including depression 
and anxiety, should have regular follow up with both the psy-
chiatrist and the hepatologist. All clinicians working with 
this patient population should employ motivational inter-
viewing to move the patient along the stages of change [34] 
and collaborate for optimized care and the best outcomes.

Case History (Continued)

Mr. A did not meet criteria for BED.  He described being 
unaware of the importance of monitoring his diet after trans-
plant and generally displayed poor awareness of the nutritional 
value of his food. He described eating when he was bored and 
when he felt stressed. During his appointment, he was provided 
education regarding food diaries and several app-based tools 
available on his phone to help him track his daily food intake. 
He described owning a fitness tracker and was encouraged to 
start utilizing it and gradually working on increasing his activ-
ity levels. Mr. A was referred again to a dietician with a specific 
question of creating a diet plan and attainable measurable 
goals. He was also referred to a CBT therapist close to home so 
he could start developing better coping strategies and start 
working on his underlying anxiety. With the education pro-
vided, he agreed to try a different antidepressant for pharmaco-
logical management of his anxiety. He was reticent to try 
another SSRI given his perceived experience with Escitalopram. 
He requested the use of venlafaxine as he had read online that 
venlafaxine may be neutral from a weight gain perspective.

Mr. A’s case demonstrates a confluence of multiple risk 
factors for weight gain, including some of psychotropic 
medications. Much has been written about the weight and 
metabolic side effects of antipsychotics and some antiepilep-
tic medications, such as valproic acid and gabapentin [40]. 
Meta-analysis of antidepressants and changes in weight 
show differences in short-term (4–12 weeks) and long-term 
treatment (more than 4 months). Over the short term, ami-
triptyline and mirtazapine cause weight gain up to 2  kg 
whereas most SSRIs are anorexigenic in the short term with 
fluoxetine causing a deficit of 1 kg. In the long term though 
all SSRIs contribute to weight gain especially paroxetine 
(3 kg) and to a lesser extent citalopram (up to 2 kg). There 
has been a dearth of data on SNRI Venlafaxine though 
Duloxetine follows a similar pattern of weight gain as the 
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SSRIs [41]. The only antidepressant to have sustained weight 
loss both over the short(1 kg) and long term(2 kg) is bupro-
pion [41]. Interested readers are referred to a more recent 
meta-analysis with similar findings and a review of potential 
mechanisms of weight gain secondary to psychotropic medi-
cations [42]. Medication effects on weight gain should be 
considered when treating NAFLD and other transplant 
patients both pre and post-transplant and if a medication is 
suspected of contributing to weight gain, a switch to a differ-
ent medication should be made.

 Future Directions

Paying heed to the predictions that NAFLD will soon surpass 
other indications for liver transplantation, about it is impor-
tant to consider how to provide comprehensive care to these 
patients. This will need planning at several different levels. 
From a public health approach, we need to advocate for pol-
icy directed toward healthier living. Improved access to 
parks, gyms and other fitness and recreational centers, the 
availability of subsidies to help drive down costs of healthy 
eating, and providing education to the population at risk will 
all enable individuals to take action.

Multidisciplinary models of care which include medical 
providers, dietitians, and mental health clinicians, similar to 
those often used in the care of bariatric surgery candidates, 
can be conceptualized for obese patients who become trans-
plant candidates. In addition, health care curricula at all lev-
els of training should evolve to include more education 
regarding lifestyle modification, nutritional needs, and 
exercise- based interventions for patients.

Finally, more research into obesity, NAFLD, BED and 
their relations to psychological or psychiatric factors is 
needed to further understand overlaps and develop better 
prevention and treatment strategies for these patients.

With regard to the evaluation and care of transplant patients 
with obesity, it should be a standard practice to involve dieti-
cians early on, with continued and regular visits with both pre 
and post-transplant patients. These patients should be screened 
for eating disorders along with other psychiatric comorbidities 
by the psychosocial assessment team and routine questions 
should assess the role food and nutrition have played in the 
patient’s life. It is important to note that due to prolonged ill-
ness, some transplant patients may present as being normal 
weight or even underweight with muscle wasting. A history of 
massive weight loss should trigger the team to inquire about 
proximal factors leading to obesity to make a comprehensive 
prevention plan for the patient. It is also extremely important 
to include caregivers in the education and planning to ensure 
support at home for a healthier lifestyle.
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10Anorexia Nervosa in Solid Organ 
Transplantation

Susan E. Abbey, Shannon Wright, and Adrienne Tan

Anorexia Nervosa in Solid Organ Transplantation
There is a paucity of published data on solid organ transplan-
tation in the context of anorexia nervosa in terms of pre- 
transplant evaluation, post-transplant management, the 
development of eating disorders triggered by transplantation, 
and anorexia nervosa in potential living donors. This is 
somewhat surprising given the prevalence of anorexia ner-
vosa and the myriad ways in which it can potentially interact 
with solid organ transplantation. This chapter will review the 
literature and report a case of successful transplantation in a 
patient with anorexia nervosa. Salient considerations in the 
evaluation of patients with anorexia nervosa who are being 
considered for solid organ transplantation and their manage-
ment post-transplantation will be highlighted.

 Introduction

 Anorexia Nervosa: A Quick Review

Anorexia nervosa (AN) is part of the broader category of 
feeding and eating disorders in the American Psychiatric 
Association Diagnostic and Statistical Manual of Mental 

Disorders fifth Edition (DSM-5) [1]. Two forms of AN are 
described—a restricting form and a binge/purge form where 
a variety of methods are used to purge calories including 
self-induced vomiting, vomiting, laxative abuse, ephedrine 
abuse, insulin omission in diabetics, or excessive exercise, 
AN typically begins in adolescence or young adulthood. The 
12-month prevalence of AN is 0.4% in young females with a 
10:1 female-to-male ratio [1]. The etiology is complex [2]. 
Common morbidities include bipolar, depressive, anxiety 
disorders, substance use, and post-traumatic stress disorder 
and these may antedate the onset of AN [1, 2].

There are a small number of evidence-based psychothera-
peutic treatments for AN although none are effective in all 
[2]. While psychiatrists often have a very pessimistic view of 
outcomes, many individuals do improve or remit over time 
[3]. Poor outcomes do occur and there is a 5% per decade 
elevated crude mortality rate for AN and a lifetime early 
mortality rate of 10%—approximately half due to suicide 
and a half due to medical complications of the disorder [1].

 What Might Anorexia Nervosa Contribute 
to Medical Illness, End-Stage Organ Disease 
Leading to Transplant and Poor Medical 
Outcomes with Transplant?

A wide variety of medical complications have been described 
[4]. Individuals with AN (AN) are in varying stages of star-
vation and protein malnutrition, both of which have impor-
tant physiological consequences for major organ systems. 
Those with purging behaviors have additional risks related to 
metabolic disturbances [4, 5] End-organ failure, either acute 
or chronic, can occur secondary to AN. It can impact renal 
function in multiple ways including acute kidney injury, 
chronic kidney disease, electrolyte abnormalities, disorders 
of water metabolism, and nephrolithiasis with over 70% of 
AN patients having renal manifestations over their lifetime 
[6]. The binge-eating/purging subtype is associated with an 
increased risk of kidney failure potentially progressing to 
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end-stage renal disease [6]. There are special challenges in 
diagnosing and staging chronic kidney disease in patients 
with AN [6]. Hepatic complications of AN are thought to be 
secondary to starvation autophagy, although acute liver fail-
ure is uncommon and the mortality rate from severe acute 
liver failure is low [7]. There are numerous cardiac compli-
cations of AN and these account for a significant number of 
sudden deaths in patients with AN [5].

End-organ failure may itself be associated with malnutri-
tion, cachexia, and sarcopenia, and there is preliminary evi-
dence of its negative prognostic implications for end-stage 
illness and for transplant outcome. There is evidence that 
malnutrition and sarcopenia independently predict poorer 
outcomes in liver transplantation [8], although assessment 
may be challenging [9]. Similar findings exist with respect to 
renal transplant [10] and lung transplant [11]. It is unclear 
how these data might inform risk assessment for low body 
mass index individuals secondary to AN given that the under-
lying pathophysiological mechanisms remain to be eluci-
dated and likely differ from cachexia secondary to organ 
failure.

There is one recent publication showing poorer kidney 
graft survival in AN patients with a hazard ratio of 5.5 and a 
greater risk of cardiovascular complications [12]. This retro-
spective study from four French transplant centers compared 
patients with a diagnosis of AN at the time of transplant, with 
low and normal BMI controls. Graft loss had occurred in 
7/19 (36.8%) by 5 years post-transplant. The study is limited 
in terms of the degree to which the AN patients were 
characterized.

 What Factors Should a Mental Health Assessor 
Consider when Evaluating a Transplant 
Candidate with Comorbid Anorexia Nervosa?

Mental health assessment is straightforward when the poten-
tial transplant candidate describes a history of AN. The men-
tal health assessor can obtain a history of the potential 
transplant candidate’s experience with AN, clarify whether it 
has been restrictive or whether there have been periods of 
binge/purge, document what types of treatments they have 
had and what the outcome of the treatment has been. 
Collateral information can be obtained through medical 
records or contact with prior or current treating profession-
als. The situation is more challenging with occult eating dis-
orders. As noted above, cachexia is a feature of many types 
of end-organ failure. Most patients with chronic conditions 
report poor appetite and differentiating this from a symptom 
of an eating disorder is not always straightforward. Our clini-
cal experience is that most people respond to direct questions 
about consciously restricting their food for weight and shape 
concerns. Similarly questions about purging are more likely 

to be answered when they are framed in terms of identifying 
and helping to manage behaviors that put health at risk and 
may have fatal outcomes. Purging through omission of insu-
lin must always be queried when insulin-dependent diabetes 
is present.

It is important to obtain a full psychiatric history and psy-
chosocial assessment to identify other potential targets for 
optimization or treatment and to be able to risk stratify 
potential candidates for transplantation.

 What Do we Know About How 
the Transplantation Process Might Impact 
Anorexia Nervosa?

There is a very limited literature about the impact of trans-
plantation on AN. There is a single case report in the litera-
ture of a 40-year-old man developing an eating disorder 
pre-transplantation following recommended dietary restric-
tion to lose weight (54 lbs.) to be eligible for lung transplan-
tation [13]. Once he began restricting intake and losing 
weight, he could not stop severely restricting his food intake. 
He began vomiting and using laxatives. He lost 82  lb. in 
7 months. He was referred to an eating disorder program. He 
declined to consent to communication between the eating 
disorder clinic and the transplant program. Interestingly, the 
transplant program did not insist on communication. He 
underwent transplantation and was readmitted to hospital at 
7-week post-transplant with rejection likely related to the 
deleterious effects of vomiting his anti-rejection 
medications.

New-onset AN has been described after pediatric kidney 
transplant in a 12- [14] and a 16-year old [15] and living 
donor kidney transplantation in a 23-year-old young woman 
who had received a living kidney donation from her mother 
and weight went as low as a BMI of 10.8 [16]. Of note, the 
pediatric cases recovered after discontinuation of tacrolimus, 
while the young adult case remitted following psychothera-
peutic treatment.

There are many aspects of life post-transplantation that 
may precipitate or exacerbate AN. Stressful life events are 
known precipitants of worsened status in AN and transplan-
tation is well documented as being stressful for many recipi-
ents. Tacrolimus, one of the major immunosuppressants used 
post-transplant, may alter taste perception and lead to 
decreased food consumption, which in turn can serve as a 
trigger for further food restriction in individuals with 
AN. Bodily changes post-transplant secondary to prednisone 
and other commonly prescribed immunosuppressants such 
as calcineurin inhibitors affect many but not all transplant 
recipients. There is an undue influence on self-evaluation of 
weight and shape concerns in AN which can be exacerbated 
when prednisone side effects occur. These changes include 
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increased weight [17], changes in distribution of fat in some 
patients with Cushingoid changes secondary to prednisone, 
and hirsutism or hypertrichosis. All the aforementioned 
bodily changes may become a focus for vulnerable individu-
als and contribute to the reactivation of or new occurrence of 
eating disorder pathology. The one study that examined body 
dissatisfaction and concerns about body image post- 
transplant found that they are common in adolescent heart 
and lung transplant recipients [18], but disordered eating 
behavior was not increased in the sample of 25 heart and 3 
lung transplant recipients.

 Anorexia Nervosa and Living Donation

While most would agree that active AN would preclude 
someone acting as a living organ donor, the question of what 
to do about potential donors with periods of stability remains 
open. On an anecdotal basis, surgical interventions can reac-
tivate symptomatology. Concerns about pain, nausea, and 
loss of appetite in the postsurgical period reactivating eating 
disorder symptomatology must be considered. There are no 
reports in the literature to date.

Case History

Nicholas was a 37-year-old single man when he was first 
seen in assessment in 2005 regarding his suitability for renal 
transplantation. He began dialysis in 2004 with CKD-5 sec-
ondary to a 35-year history of insulin-dependent diabetes 
mellitus. He had the additional complication of diabetic reti-
nopathy with blindness in one eye and decreased vision in 
the other. He was supported by social entitlements and a 
small disability pension. He had completed a degree in kine-
siology and worked as a personal trainer until dialysis ses-
sions prevented him from maintaining a schedule that met 
his clients’ needs. He “helped out” at the neighborhood gym 
a couple of days a week and in return he was given access to 
their aerobic exercise and weight-lifting equipment. During 
his initial medical appointment with the renal transplant pro-
gram, there were concerns about his “very lean” body habi-
tus as well as fluoxetine being on his medication list.

In 2005, during his initial assessment by transplant psy-
chiatry, he endorsed a 20-year history of eating disorder 
symptomatology. He described having been diagnosed with 
bulimia nervosa although detailed history taking and review 
of collateral from his family physician suggested that a diag-
nosis of AN—binge/purge subtype was more appropriate. 
When this was explained to him, he sheepishly noted that he 
“liked the diagnosis of bulimia better” and commented that he 
saw AN as a more stigmatizing diagnosis as, “people think 
only women have it.” He described restricting his daily food 

intake to 750–850 calories per day with gum chewing to help 
decrease his sense of hunger. His BMI had been as low as 
15 in his late teen years but had stabilized at 17 for a decade. 
Prior to his kidneys failing, he drank 3–4 L of water a day to 
subdue his hunger. He described body checking on a daily 
basis. He denied chewing and spitting, laxative use, vomiting 
or other methods of purging although vomiting had been fre-
quent at points in the past, sometimes in association with 
bingeing and sometimes on its own. He denied ever manipu-
lating his insulin for weight management purposes and had a 
stable record of HbA1c levels. He acknowledged excessive 
exercise in the past (up to 4–5 h a day of running and 2 h a day 
of weightlifting) but was now too fatigued to exercise exces-
sively. On inquiry, he reported a history of depression and 
generalized anxiety that was under good control with fluox-
etine 60 mg and on which he remained symptom free with 
maintenance therapy. The psychiatrist consulting to his dialy-
sis center had prescribed the fluoxetine for mood symptoms 
and had not been aware of his eating disorder.

His primary concern about pursuing transplantation was 
post-operative weight gain and Cushingoid features second-
ary to prednisone use. He described himself as being more 
comfortable with dialysis than significant weight gain. He 
understood that his long-term prognosis was likely to be bet-
ter with transplantation, but he was adamant that he would 
not be tolerate weight gain should he suffer that side effect.

Five years later, he was re-referred to the renal transplant 
program. In the interval, there had been expansion of the pro-
gram with the establishment of a kidney-pancreas program. 
He was interested in pursuing transplantation that would free 
him from both dialysis and insulin therapy and allow him to 
be more active in his daily life. His BMI was 17. He was 
medically stable apart from osteomyelitis secondary to a dif-
ficult to treat infection. He explained that his life situation had 
changed. He had met and married and was the father of a 
6-month-old daughter. He had a strong desire to do “whatever 
was required” to ensure “a long marriage,” enhance his ability 
to parent his child, to “dance at the father and daughter gradu-
ation dance” and to ensure his longest possible survival. He 
was reassessed by transplant psychiatry and transplant social 
work. Both evaluators commented on his strong motivation 
for transplant arising out of his status as a husband and father 
and the impression that he was now willing to trade potential 
increased weight for a greater longevity with his wife and 
child. A referral to an intensive eating disorder program was 
recommended to obtain an expert opinion with respect to the 
potential role of intensive eating disorder treatment in prepar-
ing him for transplant. He agreed to this referral.

The eating disorder expert opined that Nicholas had a 
severe and enduring form of illness and that given its dura-
tion, was unlikely to benefit from treatment. The expert noted 
that while Nicholas was significantly underweight, he had 
maintained a stable BMI of 17 for 15 years and was able to 
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be functional in his daily life. They noted that engaging him 
in an intensive eating disorder program would require that he 
gain to a BMI of 22 (typically the goal for males with 
anorexia rather than 20 as the goal for women) and that this 
was unlikely to be successful for him.

Extensive discussions with the kidney-pancreas trans-
plant team occurred to consider the potential for a novel 
immunosuppressive protocol, which limited prednisone use. 
Ultimately, this was determined to be possible in the context 
of a kidney-pancreas transplant but would not have been pos-
sible for a heart, lung or liver transplant. After an informed 
consent discussion, he elected to go with a standard protocol 
as it offered him the lowest risk for rejection.

Nicholas’ transplantation peri-operative course was 
smooth. He made a good recovery and tolerated a minimal 
3 lb. weight gain. In the first 3 years post-transplant, he occa-
sionally found himself “on a slippery slope down” but 
quickly reached out for help and stabilized increased eating 
disorder symptoms when they occurred. His symptoms were 
restricting his calories or increasing his time at the gym. His 
wife served as “an early warning system” for him. He 
reached out to his family physician who monitored him 
weekly, and his wife provided extra support until he could 
get back on track. Nicholas noted that his young daughter 
was “the motivation I need to be successful.” He enjoyed 
being free of needing to take insulin. He went on to live a 
further 10 years before a tragic, unexpected death with a rup-
tured cerebral aneurysm despite longstanding normotensive 
blood pressure readings. His eating disorder remained stable 
throughout this period.

Clinical Questions
 1. What are some common post-transplant concerns for 

individuals with pre-existing AN?
 2. Are there risk mitigation strategies, which might be help-

ful in improving outcomes for individuals with pre-exist-
ing AN?

Discussion

What are some common post-transplant 
concerns for individuals with pre-existing AN?

The most common post-transplant concerns for individuals 
with AN that we have worked with have been the body image 
changes secondary to steroids which may interfere with 
medication adherence after transplantation. Our case demon-
strates the importance of strong motivation to make the risk 
of bodily changes resulting from immunosuppressive medi-
cations more acceptable for individuals with a history of 
AN. The steroid sparing regimen agreed to by the transplant 
team was helpful. No doubt luck also played a role!

Are there risk mitigation strategies, which 
might be helpful in improving outcomes for 
individuals with pre- existing AN?

The most important mitigation strategies are to ensure a com-
prehensive assessment to allow the transplant psychosocial 
team to understand all the relevant risks for their patient and to 
be able to develop a management plan to mitigate these risks. 
For patients at higher risk, it is important that the transplant 
team collaborate with the patient’s mental health providers 
and that good social supports are in place to support the patient 
across the transplant trajectory. When it has not been possible 
to put these safeguards in place, we have turned down indi-
viduals for transplantation. The greatest worries are with 
patients with high-frequency purging symptoms where a 
period of symptom control would be mandated before trans-
plant. For those with longer periods of stability and few if any 
psychiatric comorbidities, we have found that psychoeduca-
tion of the patient and their support network has been helpful. 
The transplant team monitors weight at routine follow-up vis-
its and asks about changes in eating behaviors as a routine part 
of follow-up. Community providers are encouraged to contact 
the transplant team at any point that they are concerned.
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11Body Image and Facial Transplantation

Kathy Lee Coffman, Erin Ann Dean, 
and Samantha Jayne Zwiebel

 Introduction

Even before the first partial facial transplant (FT) in 2005 by 
Dubenard, there were concerns about psychological issues 
related to body image with transplantation of an organ that is 
visible. Brill et al. remarked that the advent of FT presented 
a new opportunity to study models of body image. The con-
cepts of body image and body schema have begun to diverge, 
and have relevance with transplantation of visible organs 
such as face and hand. Cash described body image as deriv-
ing from both the individual’s self-concept and societal per-
ception [1]. Thus, the concept of body image is thought to be 
multidimensional [2]. The hypothesis that the psychological 
impact of FT will be different for every patient was true. 
Even if patients do not return to an independent life, their 
quality of life can be significantly improved by FT [2, 3]. In 
contrast, predictions about self-esteem and social function-
ing made by Brill et al. were not completely true, in that self- 
esteem does not increase significantly after FT, although 
social functioning does improve [3].

 Review of the Literature on Body Image

Body image is a multidimensional construct involving per-
ceptions of the appearance and function of the body, which 
may not correlate with the objective assessment of disfigure-
ment or alteration in function [4–8]. Body image refers to the 
cognitive perception of one’s own body as well as attitudes 
and beliefs about one’s body. This concept was first described 
by Paul Schilder in 1935 in “ The Image and Appearance of 
the Human Body” [9].

Price conceived of body image as being composed of 
three elements: body ideal, body reality, and body presenta-
tion. The three elements are in equilibrium forming a satis-

factory body image which people attempt to maintain. Price’s 
hypothesis was that a change in body reality would force a 
change in either the body ideal or body presentation. The 
person must either adjust their idea of what was ideal, or 
present the body in such a way as to compensate for the 
change in body reality. There are no systematic empiric 
investigations of Price’s model [10–12].

However, observations of FT recipients seem to confirm 
Price’s model. Prior to face transplant, one candidate whose 
reconstructive surgery left her with a single large ventilation 
space but no nose, attempted to conform by wearing a nasal 
prosthesis. Ultimately, she abandoned this as uncomfortable 
and unnecessary for her body presentation and acceptance by 
others. Another candidate did wear a nose prosthesis, as he 
felt this was important for a more normal body presentation. 
Another FT candidate always wore a hat with a veil in pub-
lic, adjusting her body presentation which after facial injury 
did not conform to her body ideal. Although her garb gar-
nered notice, the veil minimized comments that would high-
light her body reality. One male FT candidate likewise 
changed his body presentation by wearing dark glasses and a 
bandana-tied pirate-style around his head to disguise his 
missing eyelids and damage to his scalp. After the transplant, 
he prized his hair, as he had received facial tissues and scalp 
as well. He grew his hair hoping to donate this to children 
with cancer for wigs (Coffman unpublished).

For one FT recipient, the change in the face to a more 
acceptable body image allowed her to then focus on her body 
which was altered by steroid-related weight gain in the first 
3 months after transplant. She began riding an exercise bicy-
cle to slim down to re-conform her body image to her body 
ideal [3].

Another model, the fear-avoidance model postulated by 
Newell, could also be used to explain the alteration in body 
presentation through camouflage [12]. Newell proposed that 
damage to the body image results in fear of the changed body 
as well as fear of the reactions of others to the altered appear-
ance. Activities that were associated with the lost or damaged 
body part(s) are avoided to minimize anxiety. Dysfunctional 
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thoughts may also result in avoidance of activities that remind 
the person of the loss. Such body image coping strategies that 
result in avoiding stressful situations may become reinforc-
ing. Personality traits such as introversion/extroversion may 
determine whether the person with facial disfigurement reacts 
through avoidance or confrontation and mastery of the situa-
tion. Newell’s ideas are related to the fear avoidance model of 
exaggerated pain perception of Lethem and the model of 
body image in eating disorders put forth by Slade [12–14].

Body image has been described as formed by the accumu-
lated beliefs, emotions, expectations, memories, and preju-
dices of the person, as well as the internalization of cultural 
ideals of desirable features and comments of parents and 
peers [15, 16].

In contrast, body schema is the awareness of the position 
of the trunk and limbs in space, and their relationship to one 
another, as well as the length of the limbs, and the shape of 
the surface of the body [17–20].

Pitron postulates the co-construction model, in which 
body image and body schema are functionally distinct but 
each construct is influenced by the other. Sensorimotor pro-
cessing developed body schema first related to predatory 
behavior, and body image arose later with the capacity for 
recognition of one’s own image. As such, body schema may 
influence body image more than vice versa. One demonstra-
tion of this principle is the observation of the exploratory 
behavior of infants involving visual and proprioceptive inte-
gration [21, 22].

This exploratory behavior was observed with the first FT 
recipient in the United States, who was legally blind. She 
repeatedly touched her new face incorporating the dimen-
sions of her new body surface, observing her upper lip (donor 
tissue) was fuller than her original upper lip. She stated, 
“Now I have sexy lips!” (Coffman unpublished).

Adaptation of body awareness was viewed by Kinsbourne 
as a dynamic process throughout the lifespan [23].

Evidence that cortical processes mediate the sense of 
embodiment or body image emerged in the early twentieth 
century [24]. Over 10  years ago, evidence was published 
demonstrating that the central nervous system reorganizes 
the graft after successful transplantation of the upper limbs 
in humans [25]. The acceptance of the hand graft though 
MRI cortical feedback and improvements in sensation and 
function were taken as support for Kinsbourne’s idea that 
body image could be updated by cognitive relabeling through 
incorporation of new information [26].
Facial trauma involving muscles, nerves, bone, and skin 
results in reorganization of the primary motor and sensory 
cortex [2, 27]. Functional EEG has demonstrated that FT 
helps restore the sensorimotor abilities with cortical reorga-
nization up to 5  years following the original trauma. This 
finding suggests plasticity in representation of the body 
schema in the brain [3, 28].

 Body Image in Craniofacial Conditions

The psychological issues related to body image in face trans-
plant candidates before the transplant are the same in many 
regards to those in patients with craniofacial conditions. 
Chen observed that clinical causes of changes in body image 
can include amputation or injury including medical proce-
dures (catheterization, punctures) or natural processes such 
as pregnancy [29]. Hair loss, loss of body parts, and scarring 
due to cancer have been investigated as causes of changes in 
body image. Head and neck cancers differ from other can-
cers due to the change in appearance, speech, swallowing, 
and personal identity [30]. This is analogous to face trans-
plant bringing visible change in contrast to other solid organ 
transplants. The degree of emotional reaction of community 
observers to facial disfigurement from head and neck cancer 
correlates with perception of severity of disfigurement [31]. 
Ratings of disfigurement measured by medical professionals 
positively correlate with patients’ self-perceived body image 
[32]. The repair of self-concept after surgery for head and 
neck cancers is lengthy, and involves body image reintegra-
tion through reorganizing one’s perception of self [32].

Body image flexibility plays a part in acceptance or dis-
satisfaction with the body. Schilder stated that our body 
image is formed by interactions with others, as we are social 
entities [9]. Cash observed that the life we lead is influenced 
heavily by the body we live in [33]. Therefore, it is not sur-
prising that people strive to maintain their body image intact, 
as changes in function or parts threaten our bodily functions, 
social relationships, self-concept, and self-esteem [29].

Structural instruments that measure body image in gen-
eral may not be specific enough to pick up concerns about 
facial features, and use of condition-specific rating scales 
may limit comparisons with control groups and possibly 
over pathologize appearance and psychosocial issues.

Emerson’s group identified three components of body 
image [34] as detailed in Table 11.1.

The goal in gaining a better understanding of body image 
is to be better able to identify who is at risk for psychosocial 
problems and to develop targets for interventions. In explor-
ing the factors determining quality of life in head and neck 
cancer patients with facial disfigurement, Davidson and 
Williams found four main themes: changes within the self, 
help from healthcare professionals, social reintegration, and 
social support [38].

Patients with craniofacial (CF) injury have reported three 
main themes in their psychological adjustment: they no lon-
ger felt like themselves, they had lost part of who they were, 
and their values had changed. They reported negative emo-
tions including self-consciousness, loss of self-esteem, and 
loss of control [39–46]. The patients often felt they did not 
receive timely information specifically about how greatly the 
CF surgery would affect them [39, 42, 43].
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Table 11.1 Components of body image and structured measurements

Component of body image Structured instrument Significance
Investment in appearance (the 
importance of appearance to 
self-worth)

Multidimensional body-self relations questionnaire 
appearance scales (MBSRQ-AS) [35]

Body image disturbance, meaning 
appearance

Body image disturbance questionnaire (BIDQ) [35] Related anxiety or distress
Higher scores with preoccupation with 
appearance concerns and interference with 
daily activities

Satisfaction with appearance scale (SWA) [36] Indicates satisfaction with facial features
First developed for burn patients

Impairment in functioning (for 
example, due to avoidance of social 
interaction)

Derriford appearance scale (DAS) [2, 37] Higher scores indicating higher distress and 
dysfunction

Social integration was desired by patients, but they 
dreaded the reactions of others [41–43]. Gradual exposure 
to others to build confidence was suggested [39]. Konradsen 
suggested that reintegration could start by socializing in the 
hospital. In order to cope and accept their disfigurement, the 
patients sought social support from various people, includ-
ing family and friends. Peer support from others with simi-
lar experiences was helpful [41, 43–45]. The reactions of 
people closest to the patient provided a gauge of their disfig-
urement [47]. Social situations can provoke anxiety and 
phobic reactions in those with facial disfigurement [48]. 
Social rehabilitation through graded exposure that is not 
overly protective, but characterized by benign neglect has 
been found to reduce stigma and foster social integration 
[39, 43, 49, 50].

When patients received support through psychosocial 
interventions by health professionals, quality of life 
improved. Being able to talk and ask questions impacted 
recovery in a positive way [51]. Receiving adequate and 
appropriate information tailored to the patients’ needs 
improved satisfaction with their care [46, 51].

Crerand et al. studied body image in adolescents with cra-
niofacial conditions compared with adolescents without CF 
conditions. The adolescents with CF conditions reported sig-
nificantly less appearance investment (p < 0.001) and were 
more likely to report concerns about facial features (p < 0.02) 
compared to the control group who was more preoccupied 
with weight and shape. Females were more invested in 
appearance overall with greater body image disturbance and 
lower satisfaction with weight than males in both groups 
(p < 0.01).

The adolescents with CF conditions did not significantly 
differ from control group on measures of body image distur-
bance, satisfaction with appearance, or quality of life [47]. A 
review of body image articles in patients with head and neck 
tumors showed that 75% of patients felt embarrassment at 
some point after their diagnosis [48]. Men reported distress 
with dysfunction versus disfigurement [43]. Many FT candi-
dates struggle with the same issues prior to transplantation: 
two studies found that the strongest predictor of altered body 

image and appearance dissatisfaction were depressive symp-
toms [7, 52, 53]. The use of camouflaging with accessories, 
bandages, or clothing served to reduce embarrassment. 
Others gained confidence from their change in appearance, 
viewing their scars as reminders to be grateful for surviving 
cancer [54].

One study described a cosmetic rehabilitation program 
addressed body image concerns by teaching camouflaging 
techniques and showed higher scores on the Multidimensional 
Body-Self Relations Questionnaire-Appearance Scales 
(MBSRQ-AS) on perceived attractiveness and satisfaction 
with appearance after the 12-week intervention [55].

Specific changes in body image in head and neck cancer 
patients include alopecia due to chemotherapy or radiation, 
cranial deformity, or scars, Cushingoid facies and neurologi-
cal deficits. Effects of corticosteroids on the skin include 
bruising, scars from tears due to fragility of thin skin and red 
striae, [56, 57] similar to what is often seen in transplant 
recipients.

Self-concept is related to the concept of body image, as 
both convey an idea of the self based on one’s perception of 
oneself in addition to the responses to oneself from others 
[58]. However, self-concept incorporates other qualities of 
the self beyond mere appearance, such as sense of humor, 
intelligence, compassion, or artistic or musical talent. As 
seen with kidney donors, cosmetic appearance may be 
judged to be different than body image. The literature on 
facial disfigurement often links appearance with self-concept 
[59].

The face plays a key role in identity among humans, 
allowing recognition and social interaction with one another. 
The importance placed on facial appearance results in biases 
affecting choice of a life partner, [60] hiring decisions, [61, 
62] as well as the odds of justice in legal proceedings. Even 
outcomes in political elections are affected due to inferences 
drawn about competence from facial appearance [63].

The effects of facial disfigurement on self-confidence, 
social anxiety, and avoidance due to fear of negative social 
evaluation are well known, though these are not universal 
[64]. Children with cleft lip may have higher risk for anxiety, 
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self-doubt in interpersonal relationships, and unhappiness 
[65]. Even after surgery, lower self-confidence may persist 
throughout adolescence [66]. One paper presented over 
20 years ago reported double the risk of suicide in those with 
cleft lip [67]. Although younger patients adjust better than 
those with facial disfigurement occurring later in adulthood, 
[68] studies have not shown any correlation between age, 
sex, or severity of injury and psychosocial distress [5, 53, 69, 
70]. Adults do express more of a sense of discordance 
between their “real selves” and their “new faces,” and are 
acutely aware of the difference in how they are now per-
ceived by society [71].

Identifying factors that predict successful adaptation to 
facial disfigurement are worthy goals of future research. 
With facial paralysis, factors that have been found to be pro-
tective include determination, faith, family support, humor, 
networking, social skills, and a strong sense of self. Desire 
for an improved appearance drives patients seeking orthog-
nathic surgery to correct dentofacial abnormalities [72]. 
Corrective surgery can result in improvements in many areas 
including self-concept, self-conflict, self-esteem, self- 
identity, and even on measures of neurosis and psychosis 
[72–78].
The psychological burden of adjusting to a new face due to 
corrective surgery is described as significant due to a rapid 
change in facial features, requiring incorporation into the 
self-concept which can be confusing and frightening. Family 
and friends also may struggle in the beginning to adjust to 
the patient’s new appearance [79]. In FT, the adjustment after 
facial injury appears to be more difficult than the adjustment 
after the transplant.

 Psychosocial Rating Scales for Facial 
Transplantation

Although developing reliable and validated instruments for 
psychosocial assessment for facial transplantation is a wor-
thy goal for ongoing evaluation of outcomes, the sample size 
at any institution is likely to be too small for generalizations. 
Instruments do exist for measuring quality of life, anxiety, 
depression, and self-esteem, though rating scales for body 
image are generally adapted from instruments for other con-
ditions, such as eating disorder instruments.

Various instruments have been proposed and used to 
assess the psychological impact of FT including changes in 
self-esteem, body image, and quality of life. Only two rating 
scales have been validated in transplant patients: the Adult 
Self Image Scale used in heart transplant recipients [80] and 
the Body Awareness Scale used in heart transplant recipients 
[81].

The most used scale is the Body Image Questionnaire, 
(BIQ) [82]. Zimbrean used the Body Image State Scale and 
the Body Dysmorphic Disorder Evaluation-Self Report in 

liver transplant recipients [83]. Other rating scales that can 
be used that include questions regarding body image, include 
eating disorder questionnaires, sexual functioning question-
naires, sickness impact rating scales, or other quality of life 
rating scales.

The instruments used determine whether change is 
observed, as some instruments are not able to detect the 
change we are interested in as well as others. Rating scales 
used in plastic surgery patients included the Acceptance of 
Cosmetic Surgery Scale (ACSS) [84], the Fear of Negative 
appearances evaluation Scale (FNAES) [85], and the 
Multidimensional Body-Self Relations Questionnaire [86]. 
Development of instruments specific to FT based on reported 
concerns of patients themselves can be useful. The 
Psychosocial Adjustment to Illness Scale-Self-rated 
(PAIS-SR) has useful domains, addressing areas such as the 
relationship with doctors, immediate and extended family, 
partner, and neighbors as well as information about self-care, 
sexual functioning, social and vocational activities which 
may reflect reintegration into society [87].
More so than the Short Form 36 Health Survey Questionnaire 
(SF-36) or World Health Organization-Quality of Life instru-
ment (WHO-QOL) which focus mainly on physical feats 
such as walking distances or climbing stairs, the PAIS-SR 
has utility in helping understand the changes these patients 
are negotiating in making the transition from facial disfigure-
ment to post-transplant life. The Facial State Anxiety scale 
was adapted from a body image rating scale, the Physical 
Appearance State and Traits Anxiety Scale (PASTAS) with 
questions about specific facial components or facial func-
tions reported to be of concern by FT candidates [88, 89].

 Body Image and FT

The concepts of body image and personal identity have given 
rise to two camps. The body camp opined that personal iden-
tity resides in the continuity of the body, and concludes that 
the FT recipient acquires a new identity and loses the old 
identity. The mind camp suggested that personal identity is 
composed of psychological components such as memories, 
personality, and spirituality; therefore, FT does not impact 
one’s personal identity [90, 91].

Narrative ethics, or the development of personal identity 
through life story, is embodied in FT in that the new face has 
the status of “transplanted face,” expressing not the restora-
tion of the natural face, but a face that encompasses a self 
that experienced both the accident and the therapy [91].

This could also apply to those with FT due to congenital 
conditions such as neurofibromatosis or acquired facial dif-
ference due to cancer, who also learn to adapt to changes in 
the body due to life history. The life history of FT recipients 
is still being written, the longest survivor to date having sur-
vived 11 years, succumbed to multiple infections in 2020. 
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Whether or not the benefits of FT are worth the risk of immu-
nosuppression has generated controversy. Unfortunately, 
transplantation of any kind does not lead to perfect health, 
but is a tradeoff. Although Rivkin draws a distinction between 
the FT and solid organ transplants stating that FT does not 
prolong survival, this is not entirely accurate. Solid organ 
transplants differ in their ability to prolong life. For solid 
organs such as liver and lung, patients are trading certain 
death for a chance to live longer, hopefully with better qual-
ity of life, but this is not a guarantee. For heart, kidney, and 
pancreas transplant recipients, the bargain is not necessarily 
trading death for another chance at life, as left ventricular 
assist devices, dialysis and insulin offer other alternatives to 
transplantation.

Likewise, hand transplantation does not prolong life, but 
is done for a sense of wholeness. Uterine transplantation is 
done to fulfill one’s concept of womanhood through carrying 
a life within oneself. Likewise, penile transplantation restores 
the sense of manhood and sexual functioning which facili-
tates social integration and reproduction. The risks of infec-
tion, skin cancer, metabolic disorder, and post-transplant 
lymphoproliferative disorder (PTLD) due to ongoing ste-
roids are risks that not all candidates with facial disfigure-
ment are willing to accept after evaluation and education are 
completed. Many patients would prefer to live as they are 
and work on self-acceptance rather than risk their lives with 
a yet experimental procedure. Of the first 12 FT candidates 
evaluated at our center, six (50%) decided against transplan-
tation. Three underwent FT at our center, and three received 
FT at other centers.

Furthermore, FT cannot guarantee improved quality of 
life. The possibility exists that the outcome will not provide 
the benefits the patient envisions; therefore having clear and 
realistic goals and providing patient education to enable true 
informed consent is essential. As the longest survivors of FT 
are now years’ post-transplant, the long-term psychosocial 
effects will be discerned over the next 5–10 years and pro-
vide data on the risk–benefit ratio of this procedure. With FT, 
the gamble is for improvement in quality of life versus quan-
tity of life.

One research group used utility scores for facial disfigure-
ment involving a visual analogue scale, time trade-off and 
standard gamble to answer that question. The sample 
included 307 subjects including both the general population 
and medical students. Results showed that if subjects suf-
fered facial disfigurement, they would be willing to give up 
12 years of life, and take a risk of 34% mortality to undergo 
facial transplantation and attain perfect health [92].

The issue of identity was key for 200 subjects in a survey 
asking whether they found facial transplantation acceptable. 
Both for the scenario of donation and receiving facial trans-
plants, there was an inverse relationship between willingness 
to participate and resemblance to the donor. More were will-
ing to donate or receive a facial transplant (81% and 83.5%, 

respectively) if there was no resemblance to the donor than if 
there was a strong resemblance to the donor (41.5% and 
43.5%, respectively). The compromise in identity was of 
concern to this group of 200 composed of 30 doctors, 30 
plastic surgeons, 30 medical students, 30 nurses, 30 renal 
transplant patients, 30 lay people, and 20 patients with facial 
disfigurement. However, acquiring some superficial facial 
characteristics of the donor, such as eyebrows, is inevitable 
[93].

Adjusting to disfigurement is more difficult than adjust-
ing to a new face after a transplant, perhaps because the dis-
figurement meriting transplantation is extreme and the social 
reaction to extensive facial disfigurement is so intense. 
Family members may find it difficult to look at a loved one 
with an extensive injury even after the initial surgery to cover 
defects with flaps and grieve the lost appearance of their 
loved one. Brill et al. were correct that after FT, the source of 
information about facial appearance was key to forming a 
new body image, including information from the image in 
the mirror for those that had vision, and the appraisal of the 
new appearance from medical staff, as well as family mem-
bers [2, 3].

Brill et al. pointed out that although the new body image 
is acquired from the donor, this was portrayed in the litera-
ture as negative, whereas when a likeness is noted in fami-
lies, this is generally considered as positive and reassuring. 
Indeed, with one face transplant recipient, the patient’s 
daughter felt the recipient looked more like the daughter 
after the face transplant as compared to before her disfigure-
ment, so the perceived resemblance reinforced family bonds, 
as predicted by symbolic interaction theory [94].

Members of the public have commented on one face 
transplant recipient’s appearance asking, “Why didn’t the 
surgeons make you pretty?” The lack of understanding of the 
procedure and difficulty of obtaining donation for facial tis-
sue can result in criticism of the aesthetic result. Function 
also may not be perfect with speech impediments remaining 
or worsening due to a hole in the hard palate requiring an 
obturator to prevent breathy speech and lodging of food in 
the nasal cavity.

Patient satisfaction with postoperative outcome is favored 
by a positive self-concept prior to the surgery [95], and a 
realistic rather than idealized mental image of their facial 
appearance [96]. Determining patient goals and expectations 
is paramount pre-transplant.

Brill et all did not imagine the extent of tissue that could 
be involved in a face transplant as the first partial transplant 
was thought by those authors to involve only skin. Although 
subsequent facial grafts have involved other tissue compo-
nents besides skin including bone, ligaments, muscles, 
nerves, parotid glands, scalp, tendons, and vessels as well as 
functional units including ears, eyelids, lips and nose, the 
outcomes have not always resulted in a natural looking face. 
Siemionov noted that many face transplant recipients still 
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carry the stigma of “past deformity” with unnatural shape or 
mismatch in skin color [97, 98].

Controversy has arisen over whether the FT candidate 
should have already undergone conventional reconstructive 
surgery, or whether FT should be done emergently within 
weeks of the facial trauma, as was done in France, with the 
first FT recipient, and in Poland [99–102]. Siemionow raised 
the question of whether FT is indicated in patients with local-
ized defects involving eyelids, mouth, or nose with the risks 
of lifelong immunosuppression. Siemionow also raised con-
cerns about surgical removal of normal tissue to perform a 
FT that would better accommodate the aesthetic units of the 
face [103–107].

Deciding how extensive a facial graft to use can be 
affected by family members wish to hold onto the remnants 
of a familiar face, rather than using a graft involving the 
whole face. Final acceptance of the new appearance occurs 
after approximately 2 years with stabilization of body image 
and self-esteem in studies of surgery for facial disfigurement 
[108]. By comparison, psychological integration of a hand 
graft requires about 1 year after the transplant [26, 109, 110].

There may also be a period of adjustment with FT, which 
varies with the individual. As further procedures may be 
done after FT to refine the appearance, the adaptation may be 
a work in progress as well with each new step toward the end 
result. It remains to be seen whether the psychoanalytic 
approach or the cognitive behavioral approach is more effec-
tive in helping patients adapt to composite facial allografts. 
In France, the adaptation to hand graft was discussed in psy-
choanalytic terms. The Chinese team took a cognitive behav-
ioral approach to preparing recipients for the hand transplant 
[26, 109].

Due to the recipient’s refusal to accept hand grafts, exten-
sive pre-transplant conditioning was done to encourage man-
agement of the emotional response before the transplant, 
with both positive labelling and reappraisal of the graft post-
operatively [109]. Patients with extensive composite tissue 
defects, such as mid-face injuries, may not have acceptable 
aesthetic or functional restoration with conventional recon-
structive surgery, particularly with the structures most impor-
tant for self-concept: eyelids, lips, and the nose [110]. 
Attempts to create competent oral closure may lead to com-
plications including microstomia or leakage, both of which 
impact eating and drinking. Severe tissue deficits may be 
covered with free flaps to close nasal cavities and sinuses, 
but these interventions compromise the sense of smell. 
Patients may feel more self-conscious wearing nasal pros-
thetics than having only a nasal opening, which at least pre-
serves sense of smell.

Replacement rather than attempting to reconstruct com-
plex structures such as eyelids, nose, and lips restored func-
tion and, in many cases, provided acceptable aesthetic results 
as well [100, 111]. Initial fears that there would be difficulty 

adapting to a new facial identity were unfounded as the pre-
vious transition from facial normality to facial disfigurement 
is a much more difficult adjustment both psychologically 
and socially. Additionally, in our experience when donor 
family members have met two of our FT recipients, they 
have been proud of the tremendous difference their donation 
made in the recipient’s quality of life. They have not been 
disturbed by similarities between the recipient’s face and that 
of their loved one. Some teams have performed a rhinoplasty 
to foster a different appearance from the donor. Also, due to 
differences in bone structure, the donor and recipient do not 
appear to bear a strong resemblance to one another.

The recipients’ faces do not resemble their former faces. 
This blending of appearances was predicted by mock trans-
plantation and computer simulation exercises [112, 113]. 
Therefore, rather than regaining their personal identity 
through FT as described by Rivkin, patients are gaining a 
unique new facial identity; no longer a nonentity socially due 
to the lack of a socially acceptable face. As many are legally 
blind due to their injuries, they take their cues about their 
appearance from those around them. The ability to function 
in a social capacity due to improved speech, ability to eat 
with family in a restaurant without leaks or food falling out 
of their mouths, and improved sexual function are some of 
the gains reported by FT recipients. Similarly, plastic surgery 
patients have reported an increase in self-confidence and bet-
ter interpersonal relationships [114, 115]. Some transplant 
teams have reported that recipients with certain personality 
traits, particularly a strong self-concept, have fewer prob-
lems adjusting to the change in physical appearance and 
fewer negative psychosocial consequences [116, 117].

Emotional acceptance of the new face is thought to be 
critical for self-concept adaptation, whole-body reintegra-
tion and greater adherence with postoperative care [118, 
119]. The aesthetic changes from FT resulting in an improved 
body image and facial image have resulted in a more accept-
ing reaction from the public; rather than being reviled, ver-
bally abused or attracting unwanted attention, the FT patients 
can now function without attracting undue negative attention 
[3, 120]. This is consistent with the idea that patients under-
going plastic surgery are seeking to heal both their bodies 
and minds.

Emotional and psychological factors that correlate with 
better outcomes are becoming known. In addition, new infor-
mation about how neural underpinnings of self-recognition 
function to gradually form a new facial identity [121–123], 
through altering body image and body schema is emerging. 
Facial transplant recipients often experience many chal-
lenges preoperatively including gastric or jejunal feeding 
tubes, skin grafts, and multiple eyelid surgeries. FT recipi-
ents may undergo orthopedic adjustments to bone alignment 
after the FT to improve speech by assuring the proper tongue 
position in proximity to the teeth, and some may require 
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tooth implants to replace missing teeth due to jaw damage 
sustained in the original injury.

Data have shown that the concern about body image shifts 
from the face after FT to the body in the first 3 months after 
FT due to weight gain and impact of steroids on muscle 
strength [3]. Fatigue and weight gain can affect body image 
and self-concept over time as shown on the SF-36. Eyelids 
may invert over time, cause irritation due to eyelashes 
scratching the cornea. Several months after the FT patients 
are transitioned from tube feeding via J-tube to oral feeding. 
The tracheostomy tube and Passy Muir valve are removed 
leaving a scar on the neck.

Dental issues due to loss of native teeth or loss of donor 
teeth may require dentures. Some recipients may have obtura-
tors made by dentistry to plug a hole in the hard palate to pre-
vent food from entering the sinuses. Patients may feel that the 
obturator changes their normal speaking and singing voice as, 
preventing family and friends from recognizing them on the 
telephone. This also involves a loss of identity if the patient 
prized his or her voice. One recipient felt he sounded as though 
he had a speech impediment as in cleft lip or cleft palate, which 
was upsetting to him (Coffman unpublished). In general, 
among our FT candidates, women have expressed more con-
cerns about body image then men, but this was individual.
One female recipient, indicated that her self-esteem depended 
more on her skills than her appearance, and one male recipient 
prized his appearance as he fancied himself a ladies’ man. 
However, he was motivated for transplant not mainly due to 
appearance, but for function in hopes of improving his vision 
and returning to work (Coffman unpublished).

 Pre-Existing Psychiatric Conditions and FT

Controversies remain about FT candidates with mood disor-
ders and addictions. Many of the FT candidates around the 
world were injured due to self-inflicted gun shot wounds, 
and one had an electrical burn injury due to jumping onto the 
subway tracks [97, 104]. Therefore, the ethical issue of 
whether suicide attempts are an absolute or relative contrain-
dication to FT is a relevant question. Many FT candidates 
have alcohol or substance use disorder (4/10 candidates for 
FT seen for evaluation by our transplant team had alcohol 
use disorder), so addressing the issues of addiction is impor-
tant. Several of the suicide attempts occurred during alco-
holic blackouts. Patients may arrive dependent on opiates 
due to multiple surgical attempts at reconstruction. If addic-
tion is not addressed by improving coping skills, the FT 
recipient is in danger of either returning to alcohol in 
response to life events, or may substitute another addiction 
that can also endanger life, such as overeating to the point of 
morbid obesity or using other substances, such as cannabis. 
In our experience, this has been true in FT as for other organ 

recipients [124]. The first FT recipient in France had a his-
tory of alcoholism, but died due to lung cancer as she relapsed 
to smoking after the transplant. No intervention was pro-
posed for smoking cessation due to feelings of the transplant 
team that this would infringe on her freedom. New risks have 
appeared with regard to smoking. To date, in the US, there 
have been over 2500 hospital admissions and more than 50 
deaths due to vaping nicotine or THC oil [125–127].

Case History

An 18-year-old female with self-inflicted gunshot wound 
underwent 3 years of recovery after sustaining severe neuro-
logical consequences, including seizures and trephine syn-
drome.1 The trephine syndrome resulted in cognitive 
impairment and spastic gait, and the patient was underweight. 
She was initially not listed for transplant due to debilitation 
because FT surgery can last more than 24  h. Over several 
years, she gained weight and worked with physical therapy to 
overcome her frailty. The patient initially had many episodes 
of delirium following each reconstructive surgery. She had 
little recall of her first year after her injury. Through ongoing 
education in stages with increasing complexity appropriate to 
her improving level of cognition, she gradually acquired the 
information needed to demonstrate capacity for informed 
consent for FT. Due to her age, the team initially questioned 
her maturity and ability to make such a difficult decision 
regarding an experimental procedure.

Clinical Questions
 1. Considering that patient’s injury had been self-inflicted, 

should FT be considered in this patient?
 2. What are the ethical principles behind the concept of sub-

stituted judgement?

 Discussion

One transplant team had lost a patient to suicide 3 years after 
transplant who was injured due to self-inflicted gunshot 
wound and decided that FT for self-inflicted injuries in the 
future would not be considered. In Sweden, an large demo-
graphic study had been done to determine whether those that 
had attempted suicide would attempt again in the future. The 
data did not support that repeat suicide attempt was very 
likely [128]. This patient had experienced a single episode of 

1 Trephine syndrome: cluster of neurological symptoms fol-
lowing a depressed skull. Annan M, De Toffol B, Hommet C, 
Mondon K.  Sinking skin flap syndrome (or Syndrome of the tre-
phined): A review. Br J Neurosurg. 2015 Jun;29(3):314–8. doi: 
10.3109/02688697.2015.1012047. Epub 2015 Feb 27. PMID: 
25721035.
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depression, with impulsive behavior under extreme stress 
without history of substance abuse.

There was no indication of a personality disorder. She had 
excellent family and social support. She demonstrated good 
coping skills despite many painful procedures and long hos-
pitalizations. She had not had a recurrence of depression 
over 3  years of follow-up, and was engaged in learning 
Braille, working actively on speech therapy and intensive 
physical therapy. Other than one serious attempt, she did not 
have the risk factors associated with adolescent suicide, 
namely: current suicidal ideation (none in the 3 years since 
the attempt), exposure to suicidal behavior, lack of family 
support, male gender, mood disorder, psychopathology, or 
psychosis [129–131].

The decision was made by the selection committee to 
list the patient for FT. The patient waited for a year for a 
donor to be found. The patient had one “dry run”2 with an 
unacceptable donor. After an excellent donor was found, 
the patient was prepped for surgery. After inspection of the 
donor, there was enough congruity between the bone struc-
ture for either of two procedures to be done. As the patient 
was already under anesthesia by the time of this determina-
tion, her parents were approached to make the decision 
whether to do a limited procedure to replace the midface 
structures of nose, lips, and chin, including bone, muscle, 
and skin. Alternately, a larger procedure could be done to 
replace the total face including forehead, part of the skull, 
and all bony structures including maxilla, mandible and 
carry the incision for about 1 inch behind the hairline as the 
hair color of the donor and recipient were a near perfect 
match, to give a more normal facial appearance. In the 
event of loss of the facial graft, a smaller procedure would 
allow more possibility for a second procedure. Both had the 
possibility of restoring speech and sense of smell. The less 
extensive procedure might offer a better possibility for 
another transplant in the future, due to the youth of the 
recipient and potential for chronic rejection after 8–10 years.

What are the ethical principles behind the concept of sub-
stituted judgement? Should the parents decide based on what 
they think is best for their daughter, or based on what they 
believe she would decide if she was making the decision? 
Knowing their daughter had always been a competitor both 
academically and athletically, who believed in “going big or 
going home,” they decided on a more extensive procedure as 
they felt she wanted the best result for social reintegration. 
They were torn as they would have liked to retain some fea-
tures of her remaining face, but the larger procedure pre-
cluded this option. The decision they made involved the 
endorsed life approach to substituted judgement, promoting 

2 Dry run in transplantation typically defines when patient is called to 
the hospital when a graft becomes available, only to find out the graft is 
not suitable and the surgery will not occur.

the life the patient valued, rather than the family interests 
[132]. After the transplant, the patient agreed with the deci-
sion to pursue a more extensive FT to allow for a more nor-
mal appearance and function.

 Conclusions

Body image is an important construct for investigating the 
psychological impact of composite organ grafts, whether 
visible such as hand, face, or penile transplants or invisible 
such as uterine transplant. Due to many FT recipients having 
lost their vision in the injury resulting in the facial disfigure-
ment, they may not be able to resume their previous lives or 
employment. However, if improvement in communication 
and interaction with family members and friends are the 
goals, this is realistic. For some with severe facial injuries, 
the injury changes their goals completely.

The bigger adjustment is from a normal appearance to 
being disfigured, rather than from being disfigured to having 
a new face through FT. Body image changes initially when 
focus shifts from the face to the body due to steroid-related 
weight gain. Over time, steroids may cause weakness and 
fatigue, greatly impacting the quality of life, even in younger 
FT recipients. Chronic immunosuppression can predispose 
to cancer and potentially life-threatening infections. Humoral 
rejection can cause large lesions on the face and scalp, as 
seen in one FT recipient 6 years after transplant. He has been 
treated with IVIg and Rituximab, but may need re- 
transplantation if the graft cannot be salvaged. Ultimately, 
between years 8 and 10 after FT, chronic rejection can 
threaten the survival of the facial graft with the appearance 
of large ulcerated areas. These wounds can show remarkable 
healing with hyperbaric oxygen treatment over several 
months if immunosuppressant interventions are not 
effective.

Substitute addictions such as overeating can alter body 
image and function, and vaping can have unintended conse-
quences and be potentially life threatening. In summary, 
there is much still to learn regarding body image and FT 
which will become more clearer with time as more recipients 
reach the 10-year survival mark.

Take Home Points
 1. A history of psychiatric disorder, including suicide 

attempt with disfiguration, should not be an apriori 
contraindication to FT, provided that remission is 
achieved. Emphasis needs to be placed on strength-
ening coping skills, maintaining motivation and 
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12Delirium in Organ Transplant Recipients

Jose R. Maldonado

 Introduction

Delirium is the most common neuropsychiatric syndrome 
encountered by clinicians dealing with older adults and the 
medically ill, with a prevalence ranging from 10% in general 
medicine to 85% in advanced cancer and critical care [1, 2]. 
When it relates to organ transplantation, the incidence of 
delirium is high. There appear to be three peaks of delirium 
around organ transplantation: the first is caused by progres-
sive end-organ failure immediately before transplantation 
(e.g., encephalopathy due to hepatic, renal, pulmonary, or 
cardiac dysfunction). The second occurs during the acute 
post-transplant period. For example, delirium in the immedi-
ate post-transplant period has been described to be between 
2 and 13.8% of renal transplant recipients [3], between 34 
and 44% of lung transplant patients [4, 5], between 26 and 
52% among heart transplant recipients [6, 7], and between 
26.4 and 47.4% of liver transplant recipients [8, 9]. The third 
is usually associated with immunosuppressant medications 
(i.e., medication toxicity or medication-mediated side 
effects, as in the case of posterior reversible encephalopathy 
syndrome [PRES]) [5]. Of note, the development of post- 
transplant delirium has been associated with significant neg-
ative outcomes. For example, among renal transplant 
recipients, those who developed delirium were at a 5.42-fold 
higher odds of ≥2-week length of stay (LOS), 22.41-fold 
increased risk of institutional discharge—as opposed of 
going home, 2.73-fold increased risk of death-censored graft 
loss, and 3.12-fold increased risk of mortality [3, 4, 10]. 
Among older adults, delirium is considered to be the most 
common surgical complication after transplantation [11], 
occurring in up to 50% of older surgical patients [12, 13].

Delirium is an acute or subacute disorder, usually devel-
oping within hours to days. It represents a change from the 
patient’s baseline cognitive functioning, characterized by 

disturbance in attention (i.e., reduced ability to direct, focus, 
sustain, and shift attention) and awareness, with impaired 
orientation to the environment (criterion A), with additional 
disturbances in cognition (e.g., memory deficit, disorienta-
tion), language, visuospatial ability, or perception (e.g., hal-
lucinations or delusions; criterion C) [14]. Available data 
suggest that numerous pathological factors may serve as pre-
cipitants for delirium, each having differential effects 
depending on patient-specific physiological characteristics 
[15, 16].

The clinical features of delirium include a prodromal 
phase, usually marked by restlessness, anxiety, irritability, 
and sleep disturbances, which usually develop over a period 
of hours to days. There are five delirium phenotypes: [1] sub-
syndromal delirium, often under-recognized as it presents 
with partial diagnostic criteria; [2] hypoactive delirium and 
its extreme manifestation, the catatonic subtype; [3] hyper-
active delirium and its extreme form, the excited subtype; [4] 
mixed delirium, which often exhibits alternating characteris-
tics of both hypoactive and hyperactive types, and likely 
gave rise to the classic description of delirium as waxing and 
waning in nature; and [5] protracted or persistent delirium 
[2]. Finally, though the DSM suggests delirium is an acute 
and transient syndrome, chronic forms may be seen in sev-
eral scenarios, such as those with baseline cognitive impair-
ment or experiencing delirium as sequelae to new intracranial 
processes, or the effects of acute substance intoxication or 
withdrawal, or to the long-term effects of organ failure and 
the chronic use of immunosuppressant agents commonly 
used among patients experiencing end-stage organ disease 
and organ transplant recipients.

The most likely predisposing factors include the patient’s 
age, baseline cognitive level of functioning, and frailty. 
Contributing factors include the patient’s illness severity, 
comorbid medical and psychiatric conditions, end-organ 
dysfunction, and the use of pharmacological agents [2, 15]. 
Among medications, opioids, benzodiazepines, and medica-
tions with high anticholinergic load appear to be the main 
offenders. A systematic review among intensive care unit 
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(ICU) patients revealed the following: age, dementia, hyper-
tension, pre-ICU emergency surgery or trauma, Acute 
Physiology and Chronic Health Evaluation (APACHE) II 
score, mechanical ventilation, metabolic acidosis, delirium 
on the prior day, and coma as strong risk factors for delirium, 
whereas multiple organ failure was a moderate risk factor 
[17, 18]. The data indicate that in older adult patients, the 
probability of developing delirium increases by 2% per year 
after age 65 [19].

Vigilance and a high level of suspicion may be the most 
important tools for the timely diagnosis of delirium, particu-
larly in patients at higher risk, such as in the case of  transplant 
recipients. The DSM-5 [14] and the International Statistical 
Classification of Diseases and Related Health Problems 
(ICD-10) [20] are considered the diagnostic gold standards. 
In addition, there are many validated instruments to screen 
for the presence of delirium, with the Confusion Assessment 
Method (CAM) [21] most widely used in the general medi-
cal setting. The Confusion Assessment Method for the 
Intensive Care Unit (CAM-ICU) [22] and the Intensive Care 
Delirium Screening Checklist (ICDSC) [23] are the most 
commonly used screening tools in the critical care settings. 
Newer delirium surveillance and diagnostic tools include the 
Rapid Assessment Test for Delirium (4AT) [24] and the 
Stanford-Proxy Test for Delirium [25, 26]. Some of these 
tools are best for surveillance as they provide a binary result 
(i.e., delirium or no-delirium), such as the CAM and CAM-
ICU. However, some tools provide a severity score (i.e., the 
ICDSC and the S-PTD) and can be utilized to monitor the 
patient’s progress (i.e., assist in determining whether the 
implemented treatment intervention is having the desired 
effect; that is, the score should improve as the patient is get-
ting better). In our facility, nursing staff performs the S-PTD 
at the end of every shift and that information is conveyed to 
the ICU team during daily rounds. The CLP Team performs 
the ICDSC on every visit for consult cases in the ICU or 
when the diagnosis of delirium is suspected, in non-ICU 
cases, to assess the patient’s progress and response to treat-
ment. Despite its high prevalence, delirium remains unrecog-
nized by most ICU clinicians in as many as 66–84% of 
patients [27, 28]. There are two likely reasons for the lack of 
recognition. The first has to do with the fact that most diag-
nostic tools require patient’s participation. Patients at the 
extreme of symptom presentation (i.e., too agitated or those 
exhibiting the extreme of psychomotor retardation) might 
not be able to adequately participate or respond and thus are 
considered “untestable.” The other reason is lack of recogni-
tion by medical personnel [2, 15]. When we think of delirium 
as a form of confusion, agitation, and psychosis (i.e., hyper-
active delirium), we probably will recognize those patients. 
Unfortunately, that constitute only about 10% of cases. On 
the other hand, the most common delirium phenotype (67%) 
is that of hypoactive delirium. Patients with hypoactive delir-

ium might be suspected to be experiencing depression, 
demoralization, dementia, or just to be a “natural part of the 
patient’s illness,” so a surveillance test might not be adminis-
tered due to lack of suspicion.

The Transplant Psychiatrist should be aware of the possi-
bility of delirium given the significant potential conse-
quences of its development. The data show that after 
controlling for demographics, apparent illness severity, age, 
and medical comorbidities, patients who develop delirium 
fare much worse than their non-delirious counterparts [2, 
29–32]. In addition to causing distress to patients, families, 
and medical caregivers, the development of delirium has 
been associated with increased morbidity and mortality, 
increased cost of care, increased hospital-acquired complica-
tions, poor functional and cognitive recovery, decreased 
quality of life, prolonged hospital stays, and increased place-
ment in specialized intermediate and long-term care facili-
ties [1, 2].

In general, the management of delirium includes the fol-
lowing interventions [2, 33]:

 1. The primary intervention and thus the treatment of choice 
is the recognition and correction of the underlying and 
contributing medical problems causing the syndrome of 
delirium. In the transplant patient population, common 
medical problems that may contribute to delirium include: 
electrolyte imbalance, dehydration or fluid overload and 
other metabolic derangements, acute neurologic injuries; 
nutritional deficiencies; age; baseline cognitive deficits; 
toxic effect of medications including immunosuppressant 
agents; anemia, anoxia and low cardiac perfusion states; 
infectious processes; pain and the use of opioids; isola-
tion and immobility; disturbance of the patient’s circa-
dian rhythm and sleep deprivation; and of course, organ 
failure.

 2. Surveillance and, accurate, timely diagnosis of delirium 
(e.g., hypoactive delirium vs. depression, hyperactive 
delirium vs. alcohol withdrawal or drug intoxication) is 
imperative—as the development of delirium usually indi-
cates a decompensation of the patient’s overall medical 
condition.

 3. Monitor for the development of delirium as a side effect 
of therapeutic agents or drug–drug interactions. Conduct 
an inventory of all pharmacologic agents and discontinue 
any medications known to cause delirium (e.g., opioid, 
benzodiazepine, steroidal, and antihistaminic agents), 
including those with high anticholinergic potential.

 4. Timely implementation of non-pharmacological preven-
tion and management strategies to minimize the risk of 
development and facilitate rapid resolution and minimiz-
ing the long-term sequelae of delirium. Non- 
pharmacological strategies include: minimization or 
removal, if possible, of immobilizing lines and devices 
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(e.g., chest tubes, intravenous [IV] lines, and bladder 
catheters) and physical restraints; correction of sensory 
deficits (e.g., provide eyeglasses or hearing aids to facili-
tate the patient’s integration with the treatment environ-
ment); minimize environmental isolation; involve the 
patient’s family members and loved ones and educate 
regarding the nature and long-term consequences of 
delirium and enroll them in assisting in the patient’s 
recovery; restore a normal circadian rhythm, by control-
ling nighttime noise and light variables; and providing a 
protected sleep block to allow for the patient to naturally 
sleep and rest; and provide appropriate orientation and 
cognitive stimulation.

 5. Consider pharmacological management of the behavioral 
and psychiatric manifestations and symptoms of delirium 
for improved patient and staff safety [2, 33].

Case History

Mr. X is a 67-year-old married man diagnosed with emphy-
sema 7  years prior to his presentation for lung transplant. 
The emphysema was associated with severe airway obstruc-
tion, likely secondary to prior tobacco dependence (70-pack- 
year history, which ended 13  years earlier) and alpha-1 
antitrypsin deficiency. He had been oxygen dependent for 
7 years with increasing requirements even at rest. Medical 
evaluation for transplant included cardiac studies, which 
confirmed diastolic dysfunction and concentric left ventricu-
lar hypertrophy. Despite this, he was deemed a suitable can-
didate for lung transplantation from a medical standpoint.

As part of the pre-transplantation process, the patient under-
went a comprehensive psychosocial evaluation. Although no 
major psychiatric disorders were identified during the evalua-
tion process, it was noted that he had experienced anxiety 
related to his medical condition with depressive features, and 
had Post-traumatic Stress Disorder (PTSD) related to his ser-
vice during the Vietnam War, aggravated by experiences in the 
complicated medical setting of pulmonary failure (e.g., admis-
sions to the critical care units, intubations, delirium). He had 
been prescribed citalopram for anxiety and, trazodone and 
alprazolam for insomnia by his local pulmonologist. A history 
of organic cognitive psychopathology was identified, presum-
ably associated with his underlying chronic hypoxemic respira-
tory failure and episodes of mild delirium during previous 
hospitalizations. He also had a remote history of alcohol use, 
not meeting criteria for an alcohol use disorder.

Upon review of his medical history, this patient had sev-
eral risk factors for developing delirium. He had been on 
long-acting anticholinergic agents, bronchodilator agents, 
and inhaled corticosteroid therapy. Medically he suffered 
from severe airway obstruction and chronic hypoxemic 
respiratory failure, along with pulmonary scarring, with 

associated chronic hypoxemia. Due to his chronic illness, he 
had also experienced severe physical deconditioning, moder-
ate to severe weight loss, and significant frailty. At the time 
of transplantation, he required 5–6 L of supplemental oxy-
gen at rest and 8 L with activity.

The patient underwent a single-lung transplantation 
2.5 years after he was initially evaluated and listed for trans-
plantation. On the first post-operative day (POD#1), extracor-
poreal membrane oxygenation (ECMO) was initiated to 
compensate for increasing oxygenation requirements, pre-
sumed to be due to primary graft dysfunction. As part of 
ECMO and ventilation management, the patient was initiated 
in intravenous (IV) sedatives (i.e., propofol and fentanyl).

On POD#2, the patient experienced periods of desatura-
tion overnight, with significant increase in oxygen require-
ments and ventilator settings. Due to concerns of primary 
graft rejection, IV Solumedrol was started. Given concerns 
for increased anxiety, the Consultation-Liaison Psychiatry 
(CLP) team was consulted to [1] evaluate for the possibility 
of benzodiazepine withdrawal (given years of alprazolam 
use) and [2] non-benzodiazepine anxiety management. The 
ICU team wanted to avoid benzodiazepines, given their 
potential negative effect on respiratory drive and hence 
time to extubation. The team found the patient to be anx-
ious, he described previous PTSD symptoms and having a 
hard time currently in the ICU. The CLP team agreed with 
continued cessation of alprazolam and recommended use 
of dexmedetomidine (DEX) instead of propofol. 
Additionally, guanfacine was recommended to decrease 
sympathetic overdrive and hence facilitate extubation, min-
imize delirium, and allow for ease of transition off DEX, 
when appropriate. Recommendations were also made to 
switch from fentanyl to hydromorphone (given data dem-
onstrating that the risk of delirium appeared to be lower and 
pharmacokinetics preferable with hydromorphone, com-
pared with other opioids, including fentanyl) [34, 35] and 
to continue citalopram for anxiety and trazodone for sleep. 
Melatonin was added for its chronobiotic effects to restore 
the sleep–wake cycle. Finally, the CLP team recommended 
an aggressive non- pharmacological delirium prevention 
protocol.

Over the next several days, the patient received increased 
doses of methylprednisolone due to ongoing concerns with 
graft rejection. The team observed an increased level of anxi-
ety especially around the timing of his spontaneous breath-
ing trials and at bedtime. In an attempt to further avoid 
benzodiazepines, the transplant team added gabapentin 
POD#2. The CLP team subsequently signed-off on POD#6, 
as there were no concerns for delirium and his anxiety 
appeared well under control. His mental status remained 
clear, with no evidence of confusion and no episodes of agi-
tation. He was successfully extubated yet remained on 
ECMO.
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On POD#10, the patient became delirious overnight, for 
which the transplant team started him on low-dose haloperi-
dol. By POD#11, the patient continued to experience pro-
gressive deterioration on pulmonary function, confirmed by 
chest X-ray on POD#12, which revealed “near complete 
white out” of the new graft lung. A bronchoscopy performed 
latter that day revealed considerable burden of clot and secre-
tions, raising concerns of primary graft dysfunction with dif-
fuse alveolar damage. His pulmonary decline was 
accompanied by progressive confusion and nighttime agita-
tion, leading to an upward titration of haloperidol and 
 gabapentin. Unfortunately, a few days later, the team noted 
the patient to be demonstrating “muscle twitching.” 
Concerned that these may be caused by haloperidol, they 
immediately discontinued it and reconsulted psychiatry on 
POD#15.

The CLP team was reconsulted for the management of 
delirium and “concerns with tardive dyskinesia (TD)” due to 
worsening delirium, ongoing “muscle twitching” and what 
the team thought was akathisia. The CLP evaluation con-
cluded that the motor symptoms demonstrated by the patient 
were more likely due to the presence of gabapentin, in a 
patient with relatively impaired renal function, rather than 
true extrapyramidal symptoms secondary to exposure to 
antipsychotic agents. In fact, the use of gabapentin, espe-
cially in a patient with compromised renal clearance, has 
been associated with the development of multiple motoric 
side effects including tremors, asterixis, chorea, stimulus- 
sensitive and spontaneous myoclonus, painful muscle 
spasms, and myokymia (i.e., a simultaneous or sequential 
spontaneous contractions of multiple motor units that cause 
a rippling of muscle) [36–38]. Gabapentin was discontinued 
at that time.

Due to ongoing pulmonary deterioration, on POD#16, the 
patient was re-intubated and continued on ECMO. Psychiatry 
recommended switching from propofol to a DEX-cycling 
mode and adjusted dosage of guanfacine to help with rest-
lessness and anxiety. No other psychotropic agent changes 
were made. By his third post-operative week, his respiratory 
function had improved, and he was decannulated from 
ECMO and underwent a tracheostomy. Given corresponding 
improvements in his anxiety and mental status, psychiatry 
signed off again on POD#21.

A few weeks later, POD#37, the patient became confused 
and restless overnight, requiring restraints, yet his mental 
status was rather clear, and he was fully oriented the next 
day. This cycle repeated itself for the next 3  days. On 
POD#40, the CLP team was reconsulted due to worsening 
sleep and a sun-downing pattern. On exam, the patient was 
calm at the time of evaluation, yet the CLP team uncovered 
worsening confusion, disorientation, hallucinations, reversed 
sleep–wake cycle, restlessness/agitation requiring PRN 
medications, soft restraints, and a bedside sitter for redirec-

tion. His Intensive Care Delirium Screening Checklist 
(ICDSC) score was 6/10, which along with the history and 
clinical picture, were consistent with a hyperactive type of 
delirium. Noting that the patient had previously responded to 
the use of haloperidol, we recommended restarting this agent 
for management of delirium with sundowning pattern. In 
addition, suvorexant was started and trazodone was discon-
tinued as it had not proven effective in managing his insom-
nia. On POD#42, the patient still exhibited significant 
confusion, intermittent agitation, and continued reversal of 
his sleep–wake cycle. The haloperidol dosage was then 
increased (from 2 to 5 mg/d in divided doses) to address the 
agitation given the absence of rigidity and extrapyramidal 
symptoms.

By POD#44, there were significant improvements in 
mentation and no further complaints of agitation, yet he was 
still demonstrating reversal of sleep–wake cycle with sun-
downing pattern. His ICSDC score improved to 4/10. 
Unfortunately, on POD#47, the patient experienced hypoten-
sion and hypoxemia, along with an episode of atrial fibrilla-
tion (AFib) and new episode of pneumonia was identified. 
This was associated with a parallel worsening of mental sta-
tus and associated agitation, requiring increasing sedation 
with DEX and propofol.

On POD#49, after aggressive treatment of his Klebsiella 
pneumonia and fluid resuscitation, and overall improvement 
in pulmonary functioning, the patient’s delirium picture 
seems mostly resolved. Haloperidol was discontinued at this 
time. Nearly a week later, on POD#56, the patient experi-
enced yet another episode of nighttime delirium, with acute 
agitation, restlessness, and pulling on intravenous (IV) lines. 
He was found to have urosepsis. Antibiotic treatment was 
initiated; and for his agitation, haloperidol was restarted at 
previously effective doses. On POD#58, 2 days after identi-
fying and starting treatment for sepsis and the addition of 
haloperidol and guanfacine, the patient demonstrated signifi-
cant improvement of his mental status. On this day, his 
ICDSC score was 1/10. By the next day (POD#59), his delir-
ium had resolved. In fact, he continued to do well for the next 
3 weeks.

On POD#80, the patient was found to be withdrawn, apa-
thetic, and uncooperative with physical therapy (PT) staff, 
which was unlike him. PT notes documented that at one 
point, the patient reportedly stated “you should let me die.” 
The CLP team was reconsulted for “treatment of depression 
with suicidal ideation.” On exam, the patient was very som-
nolent, required much stimulation to stay awake, and was 
unable to fully cooperate with the bedside neuropsychiatric 
assessment. He also exhibited multiple primitive reflexes, 
not previously observed, including grasp and palmomental 
reflexes bilaterally, as well as positive snout and sucking 
reflexes. We concluded the patient as being delirious again, 
hypoactive type rather than being depressed. We noticed the 
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team had added hydroxyzine for the management of “anxi-
ety,” with escalating doses in the past few days. We recom-
mended discontinuing hydroxyzine given its anticholinergic 
burden and his impaired kidney function. Instead, we recom-
mended an increase in nighttime guanfacine, and recom-
mended adding modafinil in the morning to promote 
wakefulness.

Two days later, on POD#82, there has been only minimal 
response to the use of modafinil. The dose was increased 
twice in the morning, doses at 0600 and 1100. In an effort to 
optimize his nighttime regimen, we asked the team to include 
full dose of melatonin and suvorexant, which had been 
decreased over the course of his hospital stay. We also rec-
ommended a strict sleep protection regimen whereby nurs-
ing care-related interruption to sleep at nighttime was 
minimized. By POD#83, the patient’s sleep–wake cycle 
appeared to have been restored. He was awake, alert, and 
oriented during the daytime, participating in aggressive 
PT. He was reportedly sleeping 6 h each night. A week later, 
he displayed no deterioration in his mental status, had a nor-
mal circadian rhythm, and no evidence of sundowning or 
frank delirium. After 3 months in the hospital, he was trans-
ferred to a long-term acute care hospital, for further 
rehabilitation.

Clinical Questions
 1. What are specific risk factors and what is the role of 

immunosuppressant agents in the development of 
delirium?

 2. What should clinicians be aware of with respect to the 
various manifestations and causes of delirium during a 
prolonged hospitalization?

 3. What is the best treatment for delirium among patients 
with end-organ disease and after transplantation?

 Discussion

Cognitive impairment, including delirium, are commonly 
found in patients with end-organ disease and failure, as well 
as during the immediate post-transplant period [4, 39–44]. 
The overall incidence of delirium among organ transplant 
recipients varies according to the degree of end-organ failure 
and the organ transplanted. For example, the incidence of 
delirium was 2–20% among kidney transplant recipients 
[main pre-operative risk factors included: older age, frailty] 
[3]; 18–34% among heart transplant recipients [40, 45–48]; 
17–45% among liver transplant recipients [main pre- 
operative risk factors included: preoperative ammonia; 
higher Model for End-Stage Liver Disease (MELD) score, 
presence of hepatic encephalopathy; higher APACHE II 
scores, and need for re-intubation] [9, 49–53]; and 36–44% 
among lung transplant recipients [main pre-operative risk 

factors included: obesity, pre-transplant benzodiazepine pre-
scription, total ischemic time, duration of time with intraop-
erative mean arterial pressure  <  60  mmHg, post-operative 
benzodiazepine use, and Grade 3 primary graft dysfunction] 
[4, 10, 44]. Invariably, research data have found that post- 
transplant patients experiencing post-operative delirium 
(POD) had longer ICU and hospital stays, increased ventila-
tor days, and shorter survival time, as well as an increased 
frequency of hospital acquired infections [10, 43, 50, 51, 54].

 1. This case is an excellent example of how delirium mani-
fests itself in the clinical setting, its pattern of presenta-
tion, and the fact that the primary step in the management 
of delirium is the identification and aggressive correction 
of the underlying causes contributing to its development 
[2, 55]. In fact, on POD#2 the patient first demonstrated 
mental status alteration, consistent with a post-operative 
delirium pattern (usually arising within the first 72 h after 
surgery).

 2. Notice that we recommended the use of DEX and guanfa-
cine, over more classic, GABAergic type of sedatives 
such as propofol or midazolam, as GABAergic agents’ 
use has been associated with an increased incidence of 
delirium [19]. There are also data suggesting that DEX 
use is associated with lower incidence of delirium, a 
shorter length of intensive care (ICU) stay, shorter venti-
lation duration, and lower overall ICU mortality [56–62]. 
There is even more recent data suggesting that the use of 
DEX-cycling, (i.e., relatively low dose administered in 
the daytime with higher dose at night to maintain circa-
dian rhythm), rather than a continuous infusion, has been 
specifically beneficial in the prevention of post-operative 
delirium among transplant patients [63, 64].

 3. As is often the case, the ultimate cause of delirium in this 
case was multifactorial, including: chronic hypoxemia, 
respiratory failure; post-surgical state; multiple hypox-
emic episodes; the use of multiple immunosuppressant 
agents, including high-dose steroids; a baseline history of 
PTSD; a pre-operative history of chronic benzodiazepine 
use; and multiple episodes of infection, including pneu-
monia and urosepsis. These episodes of delirium resolved 
quickly, after the team swiftly addressed the precipitants 
of delirium, treated agitation and restlessness with rela-
tively low doses of haloperidol, and restoration of his 
sleep–wake cycle.

Notice that the patient was started on gabapentin on 
POD#2 and haloperidol was started on POD#3. When the 
patient experienced restlessness (akathisia) and muscle 
twitching, the primary team immediately blamed the 
classic psychotropic agents (i.e., haloperidol), which 
resulted in its quick discontinuation. Yet, the abnormal 
neuromuscular symptoms persisted, leading to a second 
CLP consultation, and the identification of gabapentin as 
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the rightful culprit. In fact, gabapentin use has been asso-
ciated with the development of dysphagia due to 
gabapentin- induced jaw myoclonus, as well as myoclo-
nus, asterixis, akathisia, and even acute dystonic reac-
tions [65–74].

On POD#38, the patient experienced a second epi-
sode of hyperactive delirium. Again, immediate work-up 
of his medical status identified the presence of pneumo-
nia, AFib, and hypoxemia as likely causes and these 
were corrected, along with a brief course of haloperidol. 
As we suspected, when re-exposed to IV haloperidol, the 
patient experienced no signs or symptoms of acute dys-
tonia or other forms of extrapyramidal symptoms. These 
interventions resulted in a complete resolution of 
delirium.

 4. Of interest, on POD#80, the CLP team was consulted 
again, this time for the management of “depression with 
suicidal ideation.” This presentation, sudden onset of sui-
cidal ideation in a medically ill patient with no prior his-
tory of a mood disorder, should always prompt us to 
consider delirium in the differential. In fact, on exam, the 
patient exhibited the classic symptoms of hypoactive 
delirium, when patients often present as “apathetic, som-
nolent, and quietly confused” [33]. Also of importance is 
the fact that nearly 40% of the time, a psychiatry consul-
tation called for the treatment of “acute depression” in the 
medically ill, the underlying diagnosis for the presenting 
symptoms is hypoactive delirium [75–77]. In addition, 
the sudden presentation of multiple primitive signs has 
been described, particularly in the case of patients experi-
encing hypoactive delirium [2, 33, 78–81]. Although a 
very low dose of haloperidol was used in this instance, 
the main component of this episode’s treatment included 
restoration of his sleep–wake cycle, aided with the use of 
psychostimulants in the morning and agents to assist in 
promoting of sleep at night, along with aggressive physi-
cal therapy and other forms of non-pharmacological 
techniques.

 5. Finally, it is important to know that nearly one-third of 
transplant recipients experience clinically significant 
neurologic alterations [82, 83], with immunosuppressant 
agents related neurotoxicity been one of the earliest com-
plications after organ transplantation [84], including 
delirium [85]. For example, calcineurin inhibitors (CNI) 
(i.e., cyclosporin A and tacrolimus), have been associated 
with the development of delirium and posterior reversible 
encephalopathy syndrome (PRES), which itself has delir-
ium as a presenting symptom [86–89]. Some side effects 
are dose dependent and may respond to CNI dose taper-
ing, with an increased risk of subsequent transplant rejec-
tion [90]. Yet, there are cases when CNIs must be stopped 
due to cerebral complications and replaced by a non-CNI 
immunosuppressant agent (e.g., mTOR inhibitors or 

belatacept) [86]. Similarly, steroid agents have long been 
linked to transitioning to delirium [91]. In fact, evidence 
suggests that every commonly used immunosuppressant 
agent has been known to cause delirium as potential side 
effect [83, 85]. Similarly, many of the common early 
complications of organ transplantation, including infec-
tion, pain, opioid use for pain management, renal insuf-
ficiency, hypertension, hypokalemia, severe metabolic 
alkalosis, fever, graft rejection and graft failure, and 
coagulopathy may lead to the development of post- 
transplant delirium [2].

Take Home Points
 1. Delirium is the most common neuropsychiatric 

syndrome found in the general hospital setting. As 
such, transplant candidates and patients are liable 
to suffer from this complication.

 2. There are three, well-described forms of delirium: 
hyperactive, hypoactive, and mixed type. 
Hypoactive delirium is the most common, has the 
poorest outcomes, but it is the least likely to be rec-
ognized and addressed. All forms of delirium can 
occur in transplant recipients and sometimes pose 
significant diagnostic challenges.

 3. In the pre-transplant period, the specific risk fac-
tors for delirium in organ transplant recipients 
include: the patient’s age, degree of frailty, base-
line level of cognitive functioning, overall level of 
health, fluid/electrolyte balance, the patient’s over-
all nutritional status, and the effects of end-organ 
disease and failure (which could lead to hepatic or 
renal encephalopathy in the case of liver and renal 
disease, or hypoxemia/anoxia in the case of heart 
and lung failure). The level of organ dysfunction 
may be further associated with the need for extreme 
rescue methods, such as the need for cardiorespira-
tory support in the form of ventilators or extracor-
poreal membrane oxygenators, which might be 
associated with drastic changes in oxygenation 
levels, rapid fluid shifts, and the need for CNS-
pharmacological agents in order to facilitate treat-
ment (i.e., the use of high-dose opioids and 
GABAergic agents to facilitate ventilatory compli-
ance, minimize metabolic needs, and prevent acci-
dental dislodging of lines). During the 
post-transplant period, contributing factors 
include: graft function versus rejection, previous 
episodes of delirium, physical and cognitive stimu-
lation (including mobility), and more importantly 
medication use. Unfortunately, most immunosup-

J. R. Maldonado



99

References

1. Maldonado JR. Delirium in the acute care setting: characteristics, 
diagnosis and treatment. Crit Care Clin. 2008;24(4):657–722.

2. Maldonado JR.  Acute brain failure: pathophysiology, diag-
nosis, management, and sequelae of delirium. Crit Care Clin. 
2017;33(3):461–519.

3. Haugen CE, Mountford A, Warsame F, Berkowitz R, Bae S, 
Thomas AG, et  al. Incidence, risk factors, and sequelae of post- 
kidney transplant delirium. J Am Soc Nephrol. 2018;29(6):1752–9.

4. Sher Y, Mooney J, Dhillon G, Lee R, Maldonado JR. Delirium after 
lung transplantation: association with recipient characteristics, hos-
pital resource utilization, and mortality. Clin Transpl. 2017;31(5)

5. Smith PJ, Rivelli S, Waters A, Reynolds J, Hoyle A, Flowers M, 
et al. Neurocognitive changes after lung transplantation. Ann Am 
Thorac Soc. 2014;11(10):1520–7.

6. Plaschke K, Fichtenkamm P, Schramm C, Hauth S, Martin E, Verch 
M, et al. Early postoperative delirium after open-heart cardiac sur-
gery is associated with decreased bispectral EEG and increased cor-
tisol and interleukin-6. Intensive Care Med. 2010;36(12):2081–9.

7. Rudolph JL, Inouye SK, Jones RN, Yang FM, Fong TG, Levkoff 
SE, et al. Delirium: an independent predictor of functional decline 
after cardiac surgery. J Am Geriatr Soc. 2010;58(4):643–9.

8. Wang SH, Wang JY, Lin PY, Lin KH, Ko CJ, Hsieh CE, et  al. 
Predisposing risk factors for delirium in living donor liver transplan-
tation patients in intensive care units. PLoS One. 2014;9(5):e96676.

9. Chen J, Wang H, He Z, Li T. Analysis of risk factors for postopera-
tive delirium after liver transplantation. Neuropsychiatr Dis Treat. 
2020;16:1645–52.

10. Smith PJ, Rivelli SK, Waters AM, Hoyle A, Durheim MT, Reynolds 
JM, et al. Delirium affects length of hospital stay after lung trans-
plantation. J Crit Care. 2015;30(1):126–9.

11. Marcantonio ER, Juarez G, Goldman L, Mangione CM, Ludwig 
LE, Lind L, et al. The relationship of postoperative delirium with 
psychoactive medications. JAMA. 1994;272(19):1518–22.

12. American Geriatrics Society expert panel on postoperative delir-
ium in older adults. American Geriatrics Society abstracted clinical 
practice guideline for postoperative delirium in older adults. J Am 
Geriatr Soc. 2015;63(1):142–50.

13. Dasgupta M, Dumbrell AC. Preoperative risk assessment for delir-
ium after noncardiac surgery: a systematic review. J Am Geriatr 
Soc. 2006;54(10):1578–89.

14. APA. Diagnostic and statistical manual of mental disorders. 5th ed. 
Washington, D.C.: American Psychiatric Association; 2013.

15. Maldonado JR.  Delirium pathophysiology: an updated hypoth-
esis of the etiology of acute brain failure. Int J Geriatr Psychiatry. 
2018;33(11):1428–57.

16. Maldonado JR.  Pathoetiological model of delirium: a compre-
hensive understanding of the neurobiology of delirium and an 
evidence- based approach to prevention and treatment. Crit Care 
Clin. 2008;24(4):789–856.

17. Zaal IJ, Devlin JW, Peelen LM, Slooter AJ. A systematic review of 
risk factors for delirium in the ICU. Crit Care Med. 2015;43(1):40–7.

18. Bryczkowski SB, Lopreiato MC, Yonclas PP, Sacca JJ, Mosenthal 
AC.  Risk factors for delirium in older trauma patients admit-
ted to the surgical intensive care unit. J Trauma Acute Care Surg. 
2014;77(6):944–51.

19. Pandharipande P, Shintani A, Peterson J, Pun BT, Wilkinson GR, 
Dittus RS, et al. Lorazepam is an independent risk factor for transi-
tioning to delirium in intensive care unit patients. Anesthesiology. 
2006;104(1):21–6.

20. WHO.  The international statistical classification of diseases 
and related health problems (ICD-10): classification of mental 

pressant agents cause some degree of neuropsychi-
atric side effects, from tremors, to headaches, 
post-transplant cognitive impairments, PRES, and 
delirium.

 4. Effective interventions for delirium in transplant 
recipients include: minimizing the use of agents 
known to cause delirium (such as opioids and ben-
zodiazepines), be mindful of the psychoactive 
effects of immunosuppressant agents, which could 
cause CNS toxicity even at therapeutic levels in 
sensitive individuals (usually managed by changing 
agents or decreasing to the lowest effective dose), 
monitoring for the possibility of drug–drug interac-
tion (usually manifested by one agent interfering 
with the metabolism of an immunosuppressant 
leading to toxicity), but there are some agents (e.g., 
various antibiotics, antifungals, antivirals, and ste-
roids) that might cause delirium on their own. 
When correction of metabolic dysfunctions, resus-
citation with fluids, correction of electrolytes, man-
agement of infections, and restoration of the 
sleep–wake cycle do not resolve the problem, the 
judicious use of antipsychotic medications and 
mood- stabilizing agents might be required. 
Sometimes, the selection of the least offensive 
agent is required. For example, among opioid 
agents, hydromorphone and oxycontin are the least 
deliriogenic. Similarly, among the sedative agents, 
dexmedetomidine is preferable to propofol, which 
itself is less deliriogenic than midazolam. When an 
antipsychotic agent is required, usually a shorter 
half-life, least sedating agent such as haloperidol, 
risperidone, or aripiprazole is preferred. Be mind-
ful that the toxic side effects of many antipsychotic 
and immunosuppressant agents can be similar and 
the use of one agent can worsen the effects of the 
other.

 5. In general, we should avoid or minimize the use 
of opioids, benzodiazepines, first-generation 
antihistaminergic agents, and any agent with 
high anticholinergic potential—the main prob-
lem is not a single agent, but the additive anti-
muscarinic effect of all the medications the 
patient is receiving.

 6. Nothing seems to work better for delirium preven-
tion than early mobility. Getting the patient out of 
bed, then up and walking as soon as it is medically 
appropriate is among the best delirium prevention 
techniques.

12 Delirium in Organ Transplant Recipients



100

and behavioural disorders. Geneva: World Health Organization; 
1992.

21. Inouye S, van Dyck C, Alessi C, Balkin S, Siegal AP, Horwitz 
RI.  Clarifying confusion: the confusion assessment method. 
A new method for detection of delirium. Ann Intern Med. 
1990;113(12):941–8.

22. Ely EW, Margolin R, Francis J, May L, Truman B, Dittus R, et al. 
Evaluation of delirium in critically ill patients: validation of the 
confusion assessment method for the intensive care unit (CAM- 
ICU). Crit Care Med. 2001;29(7):1370–9.

23. Bergeron N, Dubois MJ, Dumont M, Dial S, Skrobik Y. Intensive 
care delirium screening checklist: evaluation of a new screening 
tool. Intensive Care Med. 2001;27(5):859–64.

24. Bellelli G, Morandi A, Davis DH, Mazzola P, Turco R, Gentile S, 
et  al. Validation of the 4AT, a new instrument for rapid delirium 
screening: a study in 234 hospitalised older people. Age Ageing. 
2014;43(4):496–502.

25. Alosaimi FD, Alghamdi A, Alsuhaibani R, Alhammad G, Albatili 
A, Albatly L, et al. Validation of the Stanford proxy test for delirium 
(S-PTD) among critical and noncritical patients. J Psychosom Res. 
2018;114:8–14.

26. Maldonado JR, Sher YI, Benitez-Lopez MA, Savant V, Garcia 
R, Ament A, et al. A study of the psychometric properties of the 
"Stanford proxy test for delirium" (S-PTD): a new screening tool 
for the detection of delirium. Psychosomatics. 2020;61(2):116–26.

27. Francis J, Martin D, Kapoor WN. A prospective study of delirium 
in hospitalized elderly. JAMA. 1990;263(8):1097–101.

28. Inouye SK. The dilemma of delirium: clinical and research contro-
versies regarding diagnosis and evaluation of delirium in hospital-
ized elderly medical patients. Am J Med. 1994;97(3):278–88.

29. Ely EW, Stephens RK, Jackson JC, Thomason JW, Truman B, 
Gordon S, et al. Current opinions regarding the importance, diagno-
sis, and management of delirium in the intensive care unit: a survey 
of 912 healthcare professionals. Crit Care Med. 2004;32(1):106–12.

30. Pisani MA, Kong SY, Kasl SV, Murphy TE, Araujo KL, Van Ness 
PH.  Days of delirium are associated with 1-year mortality in an 
older intensive care unit population. Am J Respir Crit Care Med. 
2009;180(11):1092–7.

31. Pandharipande PP, Girard TD, Jackson JC, Morandi A, Thompson 
JL, Pun BT, et al. Long-term cognitive impairment after critical ill-
ness. N Engl J Med. 2013;369(14):1306–16.

32. Brummel NE, Jackson JC, Pandharipande PP, Thompson JL, 
Shintani AK, Dittus RS, et al. Delirium in the ICU and subsequent 
long-term disability among survivors of mechanical ventilation. 
Crit Care Med. 2014;42(2):369–77.

33. Maldonado JR.  Delirium: neurobiology, characteristics and man-
agement. In: Fogel B, Greenberg D, editors. Psychiatric care of the 
medical patient. 3rd ed. New York, NY: Oxford University Press; 
2015. p. 823–907.

34. Landolf KM, Rivosecchi RM, Gomez H, Sciortino CM, Murray 
HN, Padmanabhan RR, et  al. Comparison of hydromorphone 
versus fentanyl-based sedation in extracorporeal membrane oxy-
genation: a propensity-matched analysis. Pharmacotherapy. 
2020;40(5):389–97.

35. Patel SB, Kress JP. Sedation and analgesia in the mechanically ven-
tilated patient. Am J Respir Crit Care Med. 2012;185(5):486–97.

36. Souzdalnitski D, Chang AK, Guirguis M. Chorea in a chronic pain 
patient using gabapentin. Ochsner J. 2014;14(2):276–8.

37. Smith RV, Havens JR, Walsh SL.  Gabapentin misuse, abuse and 
diversion: a systematic review. Addiction. 2016;111(7):1160–74.

38. Brown A, Esechie A, Gogia B, Shanina E.  Gabapentin-induced 
Myokymia: a case report. Clin Neuropharmacol. 2021;44(2):75–6.

39. Surman OS.  Psychiatric aspects of organ transplantation. Am J 
Psychiatry. 1989;146(8):972–82.

40. van de Beek D, Kremers W, Daly RC, Edwards BS, Clavell AL, 
McGregor CG, et  al. Effect of neurologic complications on out-
come after heart transplant. Arch Neurol. 2008;65(2):226–31.

41. Glaser GH. Brain dysfunction in uremia. Res Publ Assoc Res Nerv 
Ment Dis. 1974;53:173–99.

42. Alfrey AC.  Dialysis encephalopathy syndrome. Annu Rev Med. 
1978;29:93–8.

43. Lescot T, Karvellas CJ, Chaudhury P, Tchervenkov J, Paraskevas 
S, Barkun J, et  al. Postoperative delirium in the intensive care 
unit predicts worse outcomes in liver transplant recipients. Can J 
Gastroenterol. 2013;27(4):207–12.

44. Anderson BJ, Chesley CF, Theodore M, Christie C, Tino R, 
Wysoczanski A, et  al. Incidence, risk factors, and clinical impli-
cations of post-operative delirium in lung transplant recipients. J 
Heart Lung Transplant. 2018;37(6):755–62.

45. Baba A, Hirata G, Yokoyama F, Kenmoku K, Tsuchiya M, Kyo S, 
et al. Psychiatric problems of heart transplant candidates with left 
ventricular assist devices. J Artif Organs. 2006;9(4):203–8.

46. Freeman AM 3rd, Folks DG, Sokol RS, Fahs JJ. Cardiac transplan-
tation: clinical correlates of psychiatric outcome. Psychosomatics. 
1988;29(1):47–54.

47. Phipps L.  Psychiatric aspects of heart transplantation. Can J 
Psychiatr. 1991;36(8):563–8.

48. Mai FM. Graft and donor denial in heart transplant recipients. Am 
J Psychiatry. 1986;143(9):1159–61.

49. Lee H, Oh SY, Yu JH, Kim J, Yoon S, Ryu HG. Risk factors of post-
operative delirium in the intensive care unit after liver transplanta-
tion. World J Surg. 2018;42(9):2992–9.

50. Beckmann S, Schubert M, Burkhalter H, Dutkowski P, De Geest 
S.  Postoperative delirium after liver transplantation is associated 
with increased length of stay and lower survival in a prospective 
cohort. Prog Transplant. 2017;27(1):23–30.

51. Bhattacharya B, Maung A, Barre K, Maerz L, Rodriguez-Davalos 
MI, Schilsky M, et  al. Postoperative delirium is associated with 
increased intensive care unit and hospital length of stays after liver 
transplantation. J Surg Res. 2017;207:223–8.

52. Trzepacz PT, Brenner R, Van Thiel DH.  A psychiatric study 
of 247 liver transplantation candidates. Psychosomatics. 
1989;30(2):147–53.

53. Yoon JS, Kim YR, Choi JW, Ko JS, Gwak MS, Kim GS.  Risk 
factors of postoperative delirium following liver transplantation. 
Korean J Anesthesiol. 2009;57(5):584–9.

54. Oliver N, Bohorquez H, Anders S, Freeman A, Fine K, Ahmed E, 
et al. Post-liver transplant delirium increases mortality and length 
of stay. Ochsner J. 2017;17(1):25–30.

55. Maldonado JR.  Delirium: prevention and management. In: 
Rodriguez-Villar S, editor. Protocols in critical care. 3rd ed. 
Frankfurt: Marban; 2017. p. 930–56.

56. Xia ZQ, Chen SQ, Yao X, Xie CB, Wen SH, Liu KX. Clinical ben-
efits of dexmedetomidine versus propofol in adult intensive care 
unit patients: a meta-analysis of randomized clinical trials. J Surg 
Res. 2013;185(2):833–43.

57. Pasin L, Landoni G, Nardelli P, Belletti A, Di Prima AL, Taddeo D, 
et al. Dexmedetomidine reduces the risk of delirium, agitation and 
confusion in critically ill patients: a meta-analysis of randomized 
controlled trials. J Cardiothorac Vasc Anesth. 2014;28(6):1459–66.

58. Maldonado JR, Wysong A, van der Starre PJ, Block T, Miller C, 
Reitz BA.  Dexmedetomidine and the reduction of postoperative 
delirium after cardiac surgery. Psychosomatics. 2009;50(3):206–17.

59. Choi JY, Kim JM, Kwon CH, Joh JW, Lee S, Park JB, et al. Use of 
Dexmedetomidine in liver transplant recipients with postoperative 
agitated delirium. Transplant Proc. 2016;48(4):1063–6.

60. Flukiger J, Hollinger A, Speich B, Meier V, Tontsch J, Zehnder T, 
et al. Dexmedetomidine in prevention and treatment of postopera-
tive and intensive care unit delirium: a systematic review and meta- 
analysis. Ann Intensive Care. 2018;8(1):92.

61. Peng W, Shimin S, Hongli W, Yanli Z, Ying Z.  Delirium risk of 
Dexmedetomidine and midazolam in patients treated with post-
operative mechanical ventilation: a meta-analysis. Open Med. 
2017;12:252–6.

J. R. Maldonado



101

62. Constantin JM, Momon A, Mantz J, Payen JF, De Jonghe B, Perbet 
S, et al. Efficacy and safety of sedation with dexmedetomidine in 
critical care patients: a meta-analysis of randomized controlled tri-
als. Anaesth Crit Care Pain Med. 2016;35(1):7–15.

63. Hong KS, Kim NR, Song SH, Hong G. Cycling of dexmedetomi-
dine may prevent delirium after liver transplantation. Transplant 
Proc. 2018;50(4):1080–2.

64. Skrobik Y, Duprey MS, Hill NS, Devlin JW.  Low-dose noc-
turnal Dexmedetomidine prevents ICU delirium. A random-
ized, placebo- controlled trial. Am J Respir Crit Care Med. 
2018;197(9):1147–56.

65. Wahba M, Waln O. Asterixis related to gabapentin intake: a case 
report and review. Postgrad Med. 2013;125(5):139–41.

66. Shea YF, Mok MM, Chang RS.  Gabapentin-induced myoclonus 
in an elderly with end-stage renal failure. J Formos Med Assoc. 
2014;113(9):660–1.

67. See S, Hendriks E, Hsiung L.  Akathisia induced by gabapentin 
withdrawal. Ann Pharmacother. 2011;45(6):e31.

68. Rohman L, Hebron A. Acute dystonic reaction caused by gabapen-
tin. J Emerg Med. 2014;46(3):e89.

69. Pina MA, Modrego PJ.  Dystonia induced by gabapentin. Ann 
Pharmacother. 2005;39(2):380–2.

70. Kim JB, Jung JM, Park MH, Lee EJ, Kwon DY. Negative myoclo-
nus induced by gabapentin and pregabalin: a case series and sys-
tematic literature review. J Neurol Sci. 2017;382:36–9.

71. Jacob PC, Chand RP, Omeima el S. Asterixis induced by gabapen-
tin. Clin Neuropharmacol. 2000;23(1):53.

72. Hui CH, Leung JK, Chang RS, Shea YF.  Reversible dyspha-
gia due to gabapentin-induced jaw myoclonus. Chin Med J. 
2019;132(12):1485–6.

73. Ege F, Kocak Y, Titiz AP, Ozturk SM, Ozturk S, Ozbakir 
S.  Gabapentin-induced myoclonus: case report. Mov Disord. 
2008;23(13):1947–8.

74. Desai A, Kherallah Y, Szabo C, Marawar R. Gabapentin or prega-
balin induced myoclonus: a case series and literature review. J Clin 
Neurosci. 2019;61:225–34.

75. Maldonado JR, Dhami N, Wise L. Clinical implications of the rec-
ognition and management of delirium in general medical and surgi-
cal wards. Psychosomatics. 2003;44(2):157–8.

76. Farrell KR, Ganzini L.  Misdiagnosing delirium as depression in 
medically ill elderly patients. Arch Intern Med. 1995;155(22): 
2459–64.

77. Kishi Y, Kato M, Okuyama T, Hosaka T, Mikami K, Meller W, 
Thurber S, Kathol R. Delirium: patient characteristics that predict a 
missed diagnosis at psychiatric consultation. Gen Hosp Psychiatry. 
2007;29(5):442–5.

78. Tremont-Lukats IW, Teixeira GM, Hernandez DE.  Primitive 
reflexes in a case-control study of patients with advanced human 
immunodeficiency virus type 1. J Neurol. 1999;246(7):540–3.

79. Paulson GW. The neurological examination in dementia. Contemp 
Neurol Ser. 1977;15:169–88.

80. Liu CY, Hsieh JC. [Post cardiopulmonary-bypass neuropsychiatric 
complications]. Changgeng yi xue za zhi/Changgeng ji nian yi yuan 
= Chang gung medical journal/Chang gung memorial. Hospital. 
1993;16(1):52–8.

81. Nicolson SE, Chabon B, Larsen KA, Kelly SE, Potter AW, Stern 
TA. Primitive reflexes associated with delirium: a prospective trial. 
Psychosomatics. 2011;52(6):507–12.

82. Zivkovic S.  Neuroimaging and neurologic complications after 
organ transplantation. J Neuroimaging. 2007;17(2):110–23.

83. Zivkovic SA, Abdel-Hamid H. Neurologic manifestations of trans-
plant complications. Neurol Clin. 2010;28(1):235–51.

84. Dhar R, Human T.  Central nervous system complications after 
transplantation. Neurol Clin. 2011;29(4):943–72.

85. Trzepacz PT, Levenson JL, Tringali RA. Psychopharmacology and 
neuropsychiatric syndromes in organ transplantation. Gen Hosp 
Psychiatry. 1991;13(4):233–45.

86. Sonneville R, Mariotte E, Brouwer MC. Cerebral complications of 
solid organ transplantation. Intensive Care Med. 2019;45(3):394–7.

87. Bashir RM.  Neurologic complications of organ transplantation. 
Curr Treat Options Neurol. 2001;3(6):543–54.

88. DiMartini AF, Trzepacz PT, Pajer KA, Faett D, Fung 
J. Neuropsychiatric side effects of FK506 vs. cyclosporine a. first- 
week postoperative findings. Psychosomatics. 1997;38(6):565–9.

89. Burker BS, Gullestad L, Gude E, Relbo Authen A, Grov I, Hol 
PK, et al. Cognitive function after heart transplantation: comparing 
everolimus-based and calcineurin inhibitor-based regimens. Clin 
Transpl. 2017;31(4)

90. Karpe KM, Talaulikar GS, Walters GD.  Calcineurin inhibitor 
withdrawal or tapering for kidney transplant recipients. Cochrane 
Database Syst. Rev. 2017;7:CD006750.

91. Krauthammer C, Klerman GL. Secondary mania: manic syndromes 
associated with antecedent physical illness or drugs. Arch Gen 
Psychiatry. 1978;35(11):1333–9.

12 Delirium in Organ Transplant Recipients



103

13Cognitive Impairment 
in the Pre- Transplant Setting

Jorge Luis Sotelo and Alejandro Enrique Rodulfo

 Introduction

Patients who present for organ transplantation evaluations 
experience a variety of symptoms and changes that limit 
their ability to function. End-stage organ disease brings with 
it a constellation of new challenges to the successful perfor-
mance of activities of daily living. Not least among these is 
the extent to which cognitive functioning is impacted in the 
pre-transplant patient population. CI, even when relatively 
mild and not easily detected in a routine clinical evaluation, 
can affect the extent to which patients can progress success-
fully from the pre-transplant phase, through the surgery, and 
to post-transplantation recovery. CI identified in the pre- 
transplant setting can be perceived as a barrier to active list-
ing due to concern for adverse post-transplant outcomes. Its 
early detection can timely identify patients who might need 
additional support or a different management approach. It 
could also shorten the time to listing, thereby facilitating 
access to transplants for many patients with the end-stage 
illness.

In this chapter, we briefly review the literature on cogni-
tive limitations in patients with advanced kidney, liver, and 
heart disease and the extent to which such limitations can 
impact their likelihood of receiving a transplant. A clinical 
case is used to highlight some of the challenges inherent in 
the evaluation of cognitively impaired patients who present 
for pre-transplant psychosocial evaluations.

 Cognitive Impairment in Kidney Disease

Overall, 14.9% of US adults surveyed in 2015–2018 had 
chronic kidney disease (CKD) and over 780,000 of them 
have end-stage renal disease (ESRD), many of them were 

older adults (over 7000 cases per million people for both the 
65–74 and 75 and older age groups) [1]. In patients with 
renal disease, CI increases in prevalence and severity with 
declining kidney function [2–9]. Individuals with CKD are at 
significantly greater risk for CI than the general population, 
with a prevalence of 10–40% [10, 11], while those with 
ESRD have twice the prevalence of moderate to severe CI 
[12, 13]. The prevalence of CI is highest among dialysis 
patients: 50–87% [11, 12, 14]. Patients on dialysis have a 
high burden of CI even at younger ages [14–16] and HD 
patients of all ages have worse cognitive functioning than 
their general population counterparts [17, 18]. Many patients 
have compromised cognition when they begin HD [19–21] 
and it declines further while undergoing such treatment [15, 
22–24].

Older age and disproportionately greater level of cerebro-
vascular disease contribute to cognitive dysfunction in 
patients with CKD. This patient population has a high preva-
lence of cardiovascular disease risk factors (e.g., diabetes, 
hypertension, and dyslipidemia) [25, 26], with a high preva-
lence of strokes and transient ischemic attacks as well as 
increased findings of subclinical cerebrovascular disease on 
imaging [27, 28]. Moreover, mortality rates post-stroke are 
approximately threefold greater in patients with HD com-
pared to the general population [29]. As a matter of fact, 
there is increasing evidence that both initiation of [30] and 
exposure [31, 32] to HD is associated with stroke. Rapid 
fluid shifts during HD lead to wide blood pressure variations 
[33], and such hemodynamic instability has been associated 
with cerebral ischemia, hypoperfusion, cerebral atrophy, and 
brain injury [34–38]. Cerebral microbleeds are also common 
in HD patients and may increase the risk for intracranial 
hemorrhage [39]. Other risk factors for CI in patients on 
dialysis include reduced creatinine clearance, elevated 
homocysteine levels, and arteriosclerosis [40, 41]. Previous 
studies have identified an association between dialysis initia-
tion and its duration with progressively worsening cognitive 
function [13, 16, 42, 43] through the buildup of uremic tox-
ins, inflammation, and cerebral hypotension and hypoxia 
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during dialysis sessions [44, 45]. It has recently been demon-
strated that cerebral blood flow declines during dialysis, cor-
relating with a measurable decline in executive function and 
progressive white matter hyperintensity burden [36].

In ESRD, failure to recognize CI could perpetuate future 
cognitive decline, as those with CI are less likely to adhere to 
fluid restriction recommendations leading to an increase in 
ultrafiltration volumes, compromised cerebral circulation, 
worsening cognition and, in turn, adherence. Cognitively 
impaired dialysis patients spend more time in the hospital, 
are at higher risk for all-cause mortality, and are more likely 
to have poorer adherence to treatment, including dialysis 
withdrawal [18, 42, 46–50].

The cognitive domain most affected in patients with 
CKD and ESRD is executive functioning [11, 14, 51, 52] 
and it is the domain most impacted by vascular disease and 
HD initiation [16]. Severe executive dysfunction impairs 
ability to comply with the dialysis schedule, maintain 
complicated medication regimens, retain capacity for 
independence and self-care, make informed decisions, and 
adhere to fluid and dietary restrictions. On average, HD 
patients suffer from a threefold higher rate of executive 
function impairment than same-age general population 
individuals [14, 53]. In one study, ESRD patients with 
higher MoCA (Montreal Cognitive Assessment) scores 
were listed earlier than those more cognitively impaired 
(median time to active listing of 10.6  months vs. 
6.3  months). Cognitively impaired patients were also 
declared ineligible for transplant sooner (8.6  months vs. 
15.4 months). By the end of 1 year, 23.3% of patients with 
CI were listed or transplanted versus 41% with no CI, 
whereas 43% of patients with CI were declared ineligible 
versus 32% of those without CI [54].

Strategies for prevention and treatment of CI in this popu-
lation should aim to control the previously mentioned car-
diovascular risk factors to prevent or limit cerebrovascular 
disease. In patients with CKD not on dialysis, reduction of 
albuminuria with either angiotensin-converting enzyme 
inhibitors or angiotensin-receptor blockers may be associ-
ated with a slower cognitive decline. In one study, partici-
pants who were able to either reduce or eliminate albuminuria 
had 20–40% lower odds of having a decrease in Mini-Mental 
State Examination (MMSE) score of 3 or greater compared 
with those who had increase/no change in albuminuria [55]. 
In addition, intensive blood pressure control has been associ-
ated with lower incidence of mild CI compared to standard 
blood pressure control [56]. Exercise training has been 
reported to improve cognitive function in patients on dialysis 
[57–59] presumably by enhancing the basilar maximum 
blood flow velocity [59].

 Cognitive Impairment in Liver Disease

Up to 50% of patients undergoing liver transplant suffer 
from hepatic encephalopathy (HE) at transplantation and 
between 35 and 45% have a history of HE episodes [60]. The 
1-year mortality after the first bout of HE has been reported 
to be as high as 50% [61]. Assessing the extent to which CI 
is caused by liver disease can be difficult, as not only can 
factors such as infection, renal failure, medications, or pre- 
existing cognitive/ psychiatric disorders contribute to and 
exacerbate HE, but causes of underlying liver disease such as 
alcohol [62], obesity [63], and hepatitis C [64] may also lead 
to CI.

Cognitive performance in patients with cirrhosis has been 
negatively correlated with severity of liver disease [65]. In 
HE, CI spans the range from persistent and progressive defi-
cits fully appreciated only with psychometric testing (mini-
mal hepatic encephalopathy, mHE) to rapidly developing 
acute confusion and coma. Minimal hepatic encephalopathy 
is characterized by a subcortical pattern of CI with impair-
ments in attention, immediate memory, visuospatial con-
struction, motor speed, vigilance, response inhibition, and 
affective and executive functioning [66–71], which impact 
upon the safety and quality of life of patients with cirrhosis 
and can reduce their chances of obtaining a favorable pre- 
transplant evaluation. In addition, hepatitis C infection and 
alcohol use, conditions commonly present in liver transplant 
candidates, are also each independently associated with cog-
nitive decline. Viral CNS involvement in hepatitis C may 
play a role in the observed subcortical pattern of neuropsy-
chological impairment [72, 73]. Alcohol use, long implicated 
in CI independent of liver disease, can cause brain atrophy 
affecting preferentially the frontal lobes and cerebellum. 
Patients with alcoholic liver disease perform more poorly on 
cognitive testing than patients with liver disease due to other 
etiologies [70].

Individuals with mHE are at risk for developing overt HE 
[74, 75] and exhibit increased mortality and accelerated pro-
gression to liver failure [76–78]. In one study, patients with 
mHE had a 3.7-fold increased risk of developing overt HE, 
compared with their counterparts without mHE, and 56% of 
the patients with mHE developed overt HE within 3 years 
versus only 8% of those patients without mHE [79]. Episodes 
of overt HE have clinical relevance as they are frequently 
followed by declines in neuropsychological functioning 
[80]. In another study, patients with mHE were more likely 
to have experienced previous episodes of HE [81]. These are 
important findings since overt HE can prevent a patient from 
listing for a transplant, especially when social support is 
marginal.
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The effects of mHE on quality of life and outcomes in 
patients prior to transplant are significant, though not always 
readily apparent to the clinician since domains such as lan-
guage and delayed memory are relatively spared. Minimal 
hepatic encephalopathy can contribute to depression, apathy, 
and fatigue and result in delays in endorsement of patient’s 
psychosocial readiness for transplant until these symptoms 
have responded to treatment. Patients with mHE are more 
likely to have trouble driving (e.g., speeding tickets, automo-
bile collisions, difficulty following map directions, and 
fatigue while driving) [82–86], to fall [87, 88], and to have 
trouble sleeping [89–91]. Minimal hepatic encephalopathy 
has also predicted disability independent of liver disease 
severity [70, 92].

Effective treatment of mHE improves psychometric func-
tion and quality of life [93–96]. Lactulose and rifaximin 
improve cognition in patients with HE [93–97]. Rifaximin can 
improve driving performance on cognitive tests and health-
related quality of life scores [97, 98]. Probiotics have shown 
promise in patients with mHE [94, 99–102], as demonstrated 
by a 2011 Cochrane review that showed an advantage of pro-
biotics in all-cause mortality, number of adverse events, and 
quality of life [103]. Several agents including new antibiotics, 
ammonia scavengers, and brain steroid modulators are cur-
rently investigated for treatment of HE with promising results 
[104]. Among psychotropic medications, memantine was 
reported to help behavioral problems in HE [105].

 Cognitive Impairment in Heart Disease

Individuals with heart disease often suffer from comorbidities 
that can increase the likelihood of CI (obesity, cerebrovascular 
accidents, hypertension, diabetes, and hyperlipidemia, for 
example). There is strong evidence to suggest that heart failure 
is an independent risk factor for CI and the combination of 
heart failure and CI is associated with increased mortality, 
repeat hospitalization, and poor quality of life. Consequently, 
CI in patients with heart disease could negatively impact their 
chances of receiving a heart transplant.

In one study of outpatients 65 years and older with heart 
failure, over 70% scored below the MoCA cutoff score of 26, 
suggesting the presence of CI [106]. In this cohort, the pres-
ence of CI (MoCA score < 26) was significantly more com-
mon in patients with advanced heart failure symptoms (91% 
of patients with New York Heart Association classes III to IV 
vs. 52% of patients with classes I to II) or a recent hospital-
ization (89% of patients with recent hospitalization vs. 62% 
without). The MoCA cognitive domain subscores showing 
significant differences were short-term memory, visuospatial 
function, executive function, and language.

A study of 207 candidates for heart transplant revealed 
pathological scores in one or more of the cognitive tests con-
ducted in 86% of the patients, while 36% performed within 
the impaired range on five or more tests, indicating poor per-
formance across a broad range of cognitive domains [107]. 
Executive functions were the cognitive domain most 
impaired (70%) in this patient population, followed by per-
ception, memory, attention, and praxis abilities. Poor perfor-
mances were not related to the etiology of heart disease, but 
rather to cerebral dysfunction secondary to hemodynamic 
impairment and to other medical comorbidities.

Mild CI was also highly prevalent in a cohort of 176 
patients with advanced heart failure who were being assessed 
for LVAD implantation, with 118 (67%) scoring <26 [108]. 
Significant improvement in overall MoCA score was noted 
after LVAD implantation.

CI is therefore the rule in patients with advanced heart 
disease, as it has been observed in a variety of patient popu-
lations. Minimizing its impact on patients’ understanding of 
the pre-transplant process and their adherence to pre- 
transplant recommendations is essential in ensuring success-
ful clinical outcomes.

Case History

Mr. Y is a 62-year-old widowed retired carpenter with a his-
tory of end-stage renal disease due to previously poorly con-
trolled hypertension and type 2 diabetes mellitus who is 
accompanied by his 37-year-old daughter to a pre-transplant 
evaluation appointment. He is adherent to thrice a week dial-
ysis sessions. His hypertension and diabetes have been well 
controlled since he started dialysis, as his daughter has 
become more actively involved in his care, often providing 
transportation to dialysis sessions. Even though he does not 
have any identified potential living donors, Mr. Y is hopeful 
that he will be given a favorable evaluation because he does 
not miss dialysis sessions and does not have a history of sub-
stance misuse, factors which have delayed the listing of some 
of the individuals who dialyze on the same shifts that he 
attends. During cognitive testing, it becomes apparent that 
Mr. Y exhibits deficits in visuospatial and executive func-
tions, attention, and delayed recall. His score on the Montreal 
Cognitive Assessment test (MoCA) is 20 out of a possible 
maximum 30 points. His daughter confirms that she prepares 
his medications for him and accompanies him to his medical 
appointments because she realized several years ago that he 
could no longer reliably inform her of what transpired during 
these meetings. Initially, Mr. Y becomes demoralized when 
he realizes how poorly he performs on the MoCA. As the 
assessment progresses, he becomes increasingly more anx-
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ious and tearful, admitting that dialysis has taken a toll on his 
mood. Later, he apologizes for having become emotional 
during the assessment and blames his outburst on recent 
trouble sleeping and the “stress” of the assessment. Daughter 
confirms recent challenges with sleep and energy. Mr. Y 
fears that he may not live long enough to see his 12-year-old 
grandson graduate from high school unless he receives a 
transplant and is concerned that he may have ruined his 
chances as a result of his struggles on the MoCA screening 
instrument.

Clinical Questions
 1. Does Mr. Y have dementia (major neurocognitive 

disorder)?
 2. Do his cognitive limitations preclude him from receiving 

a kidney transplant?
 3. Could depression be contributing to his cognitive 

limitations?
 4. What intervention can improve his cognition to increase 

the likelihood of a successful pre-transplant clinical 
course?

 Discussion

It is reasonable to consider a diagnosis of dementia as we 
consider Mr. Y’s case, given his age and the results of cogni-
tive testing. After all, CKD is an independent risk factor for 
CI [109] with prevalence of CI and dementia in ESRD more 
than double that in the general population [4]. It is important 
to ascertain if his cognitive limitations support the diagnosis 
of dementia since, when diagnosed before initiation of dialy-
sis, dementia is an independent risk factor for subsequent 
death with 2-year survival for patients with dementia of 24% 
vs. 66% for patients without dementia [110]. Among dialysis 
patients, dementia predicts poor outcomes, such as disability, 
hospitalization, and death [42, 110]. The Renal Physicians 
Association has recommended forgoing dialysis for patients 
with very poor prognosis or for whom dialysis cannot be pro-
vided safely, including those who have a non-renal terminal 
illness [111]. It could be argued that patients with advanced 
dementia belong to this category, and hence, by forgoing 
dialysis, become poor candidates to ever receive a transplant. 
A diagnosis of dementia could jeopardize his chances of 
receiving a kidney transplant. The MoCA test, validated in 
dialysis and chronic kidney disease patients [112], is not suf-
ficient to diagnose dementia, but it does identify him as a 
patient who will need cognitive monitoring throughout the 
pre-transplant process. Since he is attending dialysis sessions 
and medical appointments without difficulty, it is safe to 
conclude that the CI that he exhibited during the assessment 
is not keeping him from meaningful participation in treat-
ment. Since he was able to participate in the evaluation and 

his cognitive deficits were only identified when the MoCA 
was administered, it could be argued that he is able to under-
stand important clinical information (including asking perti-
nent questions and answering them logically). Moreover, his 
daughter is providing the necessary assistance to make sure 
that he attends pre-transplant appointments and takes his 
medications correctly and her help is instrumental in improv-
ing his chances of receiving a kidney.

Pre-transplant cognition may not be a true reflection of 
post-transplant cognition or medication adherence. CI alone 
should not be a criterion or absolute contraindication for kid-
ney transplant eligibility and future studies could determine 
if there is a cutoff MoCA (or other cognitive evaluation tool) 
score for which post-transplant outcomes are poor or iden-
tify a subset of patients whose significant CIs affect post-
transplant outcomes. Yet, Mr. Y still exhibits significant 
cognitive limitations that warrant investigation. Although 
they may not disqualify him from being listed at this time, 
they could eventually prove to be too large an obstacle to 
overcome. In the pre-transplant setting, patients with CI may 
have difficulty completing the pre-transplant evaluation and 
provide informed consent about transplantation [54]. If clini-
cal evaluation and history suggest a history of cognitive 
impairment of functional decline that preceded the chronic 
kidney disease, a full workup for major neurocognitive dis-
order should be considered, which would include ruling out 
additional reversible causes of cognitive impairment (hypo-
thyroidism, vitamin B12 or thiamine deficiency) and brain 
imaging. In addition, Mr. Y’s decision-making could be com-
promised due to CI. More conservative management would 
be the most appropriate option if he were to be found to lack 
capacity to consent to kidney transplant surgery.

For patients with CI pre-transplant, serial cognitive 
assessments with reproducible tests, such as the MoCA, 
should now be incorporated into his pre-transplant evalua-
tions even after he is listed in order to determine the level of 
family and/or social support that he requires or is no longer a 
viable candidate due to further cognitive decline. Fortunately, 
at this time, he has a support system in place that would 
ensure adherence to medications and post-transplant follow-
 up and his cognitive dysfunction should not automatically 
preclude kidney transplant surgery.

Patients with CKD are at increased risk for psychiatric 
disorders, including anxiety and depression, and these syn-
dromes can contribute to CI. Mr. Y’s emotional state war-
rants further exploration. Administration of items such as 
the PHQ-9, the GAD-7, and HRQOL could help identify 
symptoms that need to be addressed through full clinical 
evaluation and interventions. These measurements should 
be performed serially if they were to reveal the need for 
intervention. It is quite possible that the stressful nature of 
the pre-transplant process is resulting in clinical anxiety or 
depression and affecting his quality of life, but it is also pos-
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sible that he is having an understandable and appropriate 
emotional reaction to not doing well on the MoCA, particu-
larly if in the moment he is concerned that this could dimin-
ish the likelihood of being listed. Obtaining collateral 
information from his supportive daughter and other close 
contacts would be necessary to establish if the affect 
observed during the interview reflects symptoms that are 
more pervasive and relevant. If symptoms of clinical anxiety 
or depression are identified, Mr. Y would need to be referred 
for treatment. If severe enough, such symptoms may delay 
his being listed until he responds to interventions such as 
psychotherapy and/or psychiatric medications. Patients with 
chronic kidney disease and depression frequently exhibit 
suboptimal adherence with pre-transplant treatment recom-
mendations and poor health-related quality of life, both of 
which improve with successful treatment [113–115]. As 
symptoms of anxiety or depression decrease, Mr. Y’s cogni-
tion and quality of life would be expected to improve, if 
psychiatric conditions are contributing to cognitive limita-
tions identified in pre-transplant assessments. Such improve-
ment would then support the notion that psychiatric 
conditions were responsible, to some extent, for his poor 
performance on the MoCA. It is also possible that, even 
with optimal treatment of underlying psychopathology, Mr. 
Y may continue to exhibit CI that could jeopardize his 
chance at a kidney transplant unless other interventions are 
implemented.

While there may not be treatments that specifically target 
CI in pre-transplant patients, certain interventions could 
result in improvement of cognition and prevention of further 
cognitive decline. We have already emphasized how impor-
tant is to screen for and adequately treat depression and 
anxiety, both of which could contribute to CI in Mr. Y’s 
case. In addition, treating sleep disorders, which are com-
mon in patients with ESRD, could also improve cognition 
by reducing daytime fatigue [116]. A positive correlation 
between depression, sleep disorders, and fatigue (character-
ized by difficulties with concentration, reduced motivation 
and physical activity) has been demonstrated in patients 
with kidney disease [117]. Since medications that induce 
sleep could negatively affect cognition, they are not ideal 
first-line treatments for insomnia. Fortunately, mindfulness 
meditation strategies have effectively improved sleep, as 
well as anxiety and depressive symptoms with improve-
ments maintained at 1-year post-intervention [118]. Bright 
light therapy has also been demonstrated to be effective in 
improving sleep timing in this patient population [119]. 
Finally, it is important that Mr. Y continues to have the 
social support necessary to optimize adherence to pre-trans-
plant treatment recommendations and to augment it as 
needed. These interventions would not only mitigate cogni-
tive decline and improve the likelihood of being listed, but 
they would also prevent complications that could jeopardize 

his standing and improve Mr. Y’s quality of life while he 
waits for transplant surgery.

 Conclusion

Patients with end-stage disease, as has been highlighted in 
the populations discussed in this chapter, are at increased 
risk of CI. Such impairment is not always readily apparent 
during pre-transplant evaluations as it can be subtle or not 
apparent until psychometric testing is conducted. Patients 
with more severe impairment and dementia are typically not 
given strong consideration for transplant surgery because of 
concerns that lifespan and quality of life may not improve 
sufficiently because of this intervention. Consequently, the 
transplant psychiatrist is often tasked with having to decide 
if cognitive limitations warrant further testing or interven-
tions. If found to have mild or moderate CI, patients should 
have more detailed neurocognitive testing, if possible. If psy-
chiatric conditions (depression, anxiety, insomnia) are con-
tributing to CI, it is imperative that comorbid mental illness 
be treated. It would also be important to avoid sedating medi-
cations and polypharmacy, improve sleep hygiene, optimize 
social support, and encourage exercise and mental stimula-
tion. Often these interventions will be sufficient in prevent-
ing further cognitive decline and improving the chances of a 
successful transplant.
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14Intellectual and Developmental 
Disabilities in Transplant Patients

Joy J. Choi and Rubiahna L. Vaughn

 Introduction

Transplant centers have historically considered intellectual 
and developmental disabilities (IDD) a contraindication to 
transplant due to concerns that the disability would adversely 
impact an individual’s ability to follow the complex self-care 
routine required of transplant patients. According to the fifth 
Diagnostic Statistical Manual (DSM-5), individuals with 
IDD are characterized by “developmental deficits that pro-
duce impairments of personal, social, academic, or occupa-
tional functioning” [1]. It is not unreasonable to anticipate 
that individuals with such deficits may have difficulty engag-
ing in complex medical care. However, over time, studies 
have demonstrated that with adequate support, individuals 
with IDD can successfully undergo transplant with outcomes 
comparable to individuals without IDD [2–6]. Unfortunately, 
despite the growing evidence, individuals with IDD continue 
to experience challenges in obtaining access to transplant. 
This chapter begins with a review of the historical relation-
ship between the IDD and transplant communities, followed 
by an illustration of how functional deficits secondary to 
IDD impact a patient’s ability to participate in pre- and post- 
transplant medical care through two real-life cases. 
Additionally, we focus on the role of transplant psychiatrists 
in identifying the deficits and formulating strategies to miti-
gate some of the challenges faced by transplant patients with 
IDD.

 Medical History of Intellectual 
and Developmental Disabilities

In the 1920s, intelligence quotient (IQ) testing provided an 
objective way of diagnosing IDD and became the pillar of 
IDD diagnosis for the following several decades. Psychiatry 
did not differ from the rest of medicine in its delay in recog-
nizing IDD as more than simply deficits in IQ scores. In 
1952, the American Psychiatric Association (APA) published 
its first Diagnostic and Statistical Manual (DSM-I) and it 
defined intellectual disability based on IQ range. However, 
in the 1960s, the medical community began to pivot from 
solely relying on IQ to determine one’s intellectual or devel-
opmental disability. Adaptive behavior, such as ability to 
care for oneself, socially engage with others and navigate the 
world, was incorporated into medical understanding of 
IDD. Almost 60 years later, in the DSM-5, the APA finally 
eliminated IQ from the diagnostic criteria for intellectual 
disability, pivoting toward the use of adaptive function levels 
for diagnosis [1].

Although healthcare guidelines have improved with each 
decade to expand access to care and quality of care, their 
implementation and provider education on these guidelines 
lag behind [7]. In fact, large disparities in health status 
between individuals with IDD and without persist. Research 
has shown that individuals with IDD have less access to pre-
ventative care, thereby suffering from higher rates of pre-
ventable comorbidities and mortalities. The problem with 
access lies on the side of both the healthcare recipients and 
providers. Individuals with IDD may have cognitive impair-
ments which limit their ability to assess their health, recog-
nize need for care, and navigate the healthcare system. On 
the other hand, the medical providers may not be trained to 
care for the specific needs of individuals with IDD [8].
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 Approaches to Intellectual and Developmental 
Disabilities in Solid Organ Transplantation

The transplant world’s evolving stance toward intellectual 
and developmental disabilities mirror that of the general 
medical community. In the United States, each transplant 
center adheres to its own internal guidelines for absolute and 
relative contraindications for solid organ transplantation. 
Transplant programs’ concern that intellectual or develop-
mental disabilities may negatively impact an individual’s 
transplant outcome is not completely unfounded. Many indi-
viduals with IDD in general have limited access to health-
care, depend on caregivers for self-care, have limited 
comprehension of medical recommendations, and have dif-
ficulty scheduling and following through with appointments 
and procedures [9–11]. Receptive and expressive communi-
cation deficits secondary to IDD, both verbal and non-verbal, 
can cause communication failures between patients and pro-
viders [8, 12–14]. Furthermore, aggression, impulsivity, and 
self-injurious behaviors associated with IDD is seemingly 
incompatible with transplant which involves a high level of 
compliance and patience [14, 15]. However, considering 
IDD an absolute contraindication is problematic as it assumes 
that all individuals with IDD do not have the capacity to 
comprehend and comply with the complex post-transplant 
care regimen. By making such assumptions, the field failed 
to acknowledge the diversity of etiologies and functioning 
among patients with IDD [2, 16]. Such generalization of 
IDD, especially as it relates to organ transplantation, was 
considered biased and discriminatory and ultimately sparked 
a nation-wide debate in 1995 when a woman named Sandra 
Jensen made national news headlines.

Sandra Jensen was a 32-year-old woman with Down syn-
drome, who was initially declined a heart–lung transplant in 
1995 at two major hospitals in California. The New  York 
Times reported at that time that the “hospitals argued that the 
mental limitations of Down syndrome could affect a patient’s 
ability to follow a post-operative regime in which mistakes 
can mean death, and so organs in short supply would do 
more good if they were given to others” [17]. However, fur-
ther investigation by the reporter revealed that “Ms. Jensen, 
unlike many people with Down syndrome, had lived on her 
own for years and had held various jobs” [17]. After months 
of advocacy and growing public support, Sandra Jensen 
finally received a heart–lung transplant in January 1996. 
Unfortunately, she died 18 months later due to side effects 
from immunosuppressive medications. In an interview, Dr. 
James Theodore, who supervised the transplant team who 
initially rejected then later accepted Sandra Jensen, acknowl-
edged that, “we rejected her out of hand, based on a label … 
That was wrong, and I’m willing to admit that” [18].

The case of Sandra Jensen persuaded the medical com-
munity to acknowledge that IDD should not be considered 
an umbrella category under which all conditions are contra-

indicated for transplantation. However, in a 2004 survey of 
the members of the Arc of the United States, one of the larg-
est organizations for individuals with IDD and their families, 
80% of responders believed that individuals with IDD are 
discriminated against regarding access to transplant [2]. 
Another survey found that only about half of people with 
IDD who requested a specialist referral regarding an organ 
transplant received a referral. The same survey also showed 
that 35% of individuals with IDD for whom a transplant had 
been suggested never received an evaluation [19]. In 2019, 
the National Council on Disability published a report that the 
“assumption that people with disabilities will not be able to 
comply with post-operative care has caused disability to be 
considered a contraindication to organ transplant at many 
transplant centers, despite the fact that people with disabili-
ties, when provided with necessary supports, are no less 
likely to comply than people without disabilities.” 
Furthermore, the Americans with Disabilities Act and 
Section 504 of the Rehabilitation Act prohibits transplant 
centers from declining an individual access to transplant 
solely on the basis of disability [19].

 Transplant Organ Types and Intellectual 
and Developmental Disabilities

Medical care required post-transplant is complex with some 
variations among organ types. All transplant recipients 
regardless of organ type initially undergo frequent blood 
draw (i.e., initially 1–2 times a week) to check for immuno-
suppressant level, organ function, and signs of infection. 
Owing to their immunosuppressed state, transplant recipi-
ents take precautionary measures to avoid infection such as 
frequent hand washing, cooking food thoroughly, avoiding 
travel to regions of high infectious disease prevalence, and 
staying away from sick individuals. Many patients require 
rehabilitation or physical therapy post-transplant. Examples 
of organ-specific requirements include daily oximetry and 
spirometry for lung transplant recipients, and weekly biopsy 
in heart transplant recipients in the first month to monitor for 
rejection.

Despite the variations in post-transplant care, the practice 
guidelines for determining transplant candidacy for individ-
uals with IDD are similar among professional organizations 
for solid organ transplantation. The International Society for 
Heart and Lung Transplantation previously listed IDD as a 
relative contraindication in its 2006 guideline. In the updated 
2018 guideline, it cites a small body of literature that sug-
gests individuals with IDD do not differ in medical outcome 
compared to those without IDD with adequate necessary 
social support to enhance treatment adherence [20]. The 
2013 practice guidelines by the American Association for the 
Study of Liver Diseases and the American Society of 
Transplantation state that individuals with IDD “with proper 
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evaluation and preparation, as well as adequate social sup-
port can have successful long-term outcomes” [21]. Similarly, 
the 2020 Kidney Disease: Improving Global Outcomes clini-
cal practice guideline recommends against excluding indi-
viduals with “non-progressive intellectual, developmental or 
cognitive disability” from renal transplant candidacy [22].

While the guidelines are consistent across organ types, 
there is a wide variation in their implementation among trans-
plant centers [2]. A study published in 1993 explored this 
practice variation among cardiac, liver, and renal transplant 
programs in the United States [23]. This study found cardiac 
transplant programs were most likely and renal transplant 
programs were least likely to consider intellectual  disability 
as a contraindication to transplant. For example, 74.4% of 
surveyed cardiac transplant centers considered IQ < 50 as an 
absolute contraindication, while 24% of renal and 45.7% of 
liver transplant programs considered it an absolute contrain-
dication. In a more recent study of pediatric patients with 
IDD, a survey of solid organ transplant programs in the 
United States found that 39% of the programs “rarely” or 
“never” factor IDD into their candidacy evaluation, while 
43% of programs “always” or “usually” do [24]. Such dis-
crepancy among programs in candidate selection process is 
not unique to IDD and occurs with other medical and psychi-
atric factors such as age, body mass index, social support, and 
substance use history. While this warrants a more in-depth 
discussion, a transplant psychiatrist should at least be aware 
of the existence of such practice variations and familiarize 
oneself with their respective program’s guidelines.

 The Role of Psychiatrists

Psychiatrists are uniquely positioned to consider the patient’s 
medical needs as well as their developmental history and 
intellectual, cognitive, and behavioral functioning when 
assessing a patient’s psychiatric risk level as a transplant 
patient. This is a labor-intensive task including an exhaustive 
review of the patient’s psychiatric history, substance use his-
tory, medical history, social history, and the patient’s rela-
tionship with and behavior toward healthcare providers and 
the transplant team. Collateral information from caregivers 
and medical providers can aid in a comprehensive under-
standing of the candidate’s current and future needs with 
respect to self-care and adherence to medical directives. 
Another essential task is the assessment of the unique risks 
associated with transplantation in persons with IDD that may 
include challenges related to their cognitive or behavioral 
deficits that make adherence more difficult. As noted above, 
each type of organ transplant has unique post-transplant care 
demands and how a patient may adjust to or manage these 
specific demands needs to be considered. The creation of 
thoughtful and individualized risk mitigation strategies is 
crucial for each step in the transplant process.

However, it must be made clear that the evaluating psy-
chiatrist’s role is not to determine whether IDD is a contra-
indication to transplant. Rather, the psychiatrist must 
consider IDD like any other psychiatric disorder and pro-
vide diagnostic clarification and/or confirmation, assess the 
adequacy of current psychiatric treatment, potential chal-
lenges in adhering to post-transplant care, adequacy of 
social support to assist with provision of care, and subse-
quently provide recommendations to mitigate these chal-
lenges. We will elaborate on the role of the evaluating 
psychiatrist further in the concluding section of this chapter 
after the case discussions.

Our chapter will discuss two cases, one of a patient with 
Autism Spectrum Disorder and another of a patient with 
Danon disease.

Case Histories

Case 1: Autism Spectrum Disorder—
Developmental Disability

The patient is a 36-year-old single man, living in a group 
home and unemployed, who is admitted to a cardiac care unit 
(CCU) for worsening heart failure. He had been in psychiatric 
treatment most of his life for self-reported bipolar disorder 
and had been hospitalized four times for depressive mood. At 
age 20, his diagnosis was changed from bipolar disorder to 
autism spectrum disorder after over a decade of longitudinal 
monitoring by his outpatient psychiatrist at a large academic 
center.

Two years ago, the patient was diagnosed with heart fail-
ure. A year ago, he was psychiatrically hospitalized for 
depressed mood in the setting of poor psychotropic adher-
ence, triggered by difficulty coping with worsening symp-
toms of heart failure. During the admission, it was noted that 
the patient had difficulty following lifestyle changes neces-
sary for heart failure management, including dietary changes, 
fluid restriction, and adherence to heart failure medications. 
He also missed heart failure clinic appointments due to wors-
ening shortness of breath and fatigue. At that time, the patient 
was residing in a group home for adults with mental health 
needs with no supervision for medical and self-care. The 
patient’s case manager referred the patient to a nursing home 
to increase the level of supervision but the patient was not 
accepted. For 6 months preceding the current admission, the 
patient was hospitalized for heart failure associated with 
non-ischemic cardiomyopathy of unknown etiology so fre-
quently that he had not been able to make it to his outpatient 
psychiatric appointments. Consequently, his case at the 
clinic had been closed. During his numerous hospitalizations 
for heart failure exacerbation, cardiac transplant was consid-
ered but he was never referred to a transplant center due to 
his history of mental illness. His psychiatrist made efforts to 
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refer him to another hospital’s transplant center but the 
patient was declined based on his history of treatment 
non-adherence.

Serendipitously, he was brought by EMS to a completely 
new hospital after a fall at his group home and was found to 
be in severe heart failure in need of advanced cardiac ther-
apy. During this hospitalization, Psychiatry was consulted to 
evaluate the patient for capacity to consent to a ventricular 
assistance device (VAD) implant or cardiac transplant. The 
CCU physicians explained, “Medically, he is a good candi-
date for advanced heart therapy. But we are not sure about 
his psychiatric status.” Further discussion with the CCU 
team revealed that they were holding off any discussion 
about VAD or transplant with the patient because they were 
not sure “if he would understand.” This was further 
 complicated by the fact that the patient disclosed to the CCU 
team that he had a diagnosis of bipolar disorder but did not 
mention ASD. The CCU team found the patient to be “oddly 
related” and questioned if his bipolar disorder was well 
managed.

The psychiatric assessment was notable for a psychiatric 
history which was not consistent with bipolar disorder but 
possibly clinical or subclinical episodes of depression in the 
past. The mental status exam was notable for poor eye con-
tact, reduced social reciprocity, odd relatedness, concrete 
thought process, and limited ability to provide complex 
answers. He was also obese, disheveled, wearing a pair of 
broken glasses, and played games on his phone during the 
entire duration of interview. At this time, the diagnosis of 
ASD was suspected. Collateral from the patient’s brother 
and outpatient psychiatrist confirmed that the patient in fact 
did not have bipolar disorder but ASD. The brother denied 
history of intellectual disability in the patient. He also stated 
that the patient will only do what interests him and that it is 
otherwise difficult to get his attention. He expressed con-
cerns that if the patient’s interest cannot be piqued by the 
idea of transplant, it would be difficult to engage him in any 
conversation about it. Fortunately, the patient was able to 
state that his “heart is failing” and that he would be willing to 
“do anything to live.” The evaluating psychiatrist recom-
mended that the CCU team offer advanced cardiac therapy 
evaluation to the patient. The psychiatry consult team contin-
ued to build rapport with the patient by bringing in his favor-
ite candy (with the permission of CCU staff) and offering 
bedside art therapy to reduce his boredom and restlessness 
during the prolonged hospital course.

The patient was eventually transferred to an affiliated 
transplant center. There, Psychiatry was consulted for a for-
mal transplant evaluation. Neuropsychological evaluation 
performed at the transplant center had already confirmed the 
absence of intellectual disability with full-scale IQ of 105, 
which is within normal range. The PhD neuropsychologist 
reported that the patient had the cognitive ability to under-

stand and retain directions, reflective of intact intellect, but 
that his behavioral delays and impairment in higher-order 
deductive reasoning may present a challenge for the patient in 
understanding the gravity of his medical situation and there-
fore comply with recommended procedures and instructions. 
However, the transplant team still had concerns about the 
patient’s ability to understand and consent to the transplant 
process, as well as his ability to adhere to post- transplant 
care. The patient was “annoyed” about the evaluation but 
answered questions appropriately. He shared that his “heart is 
dying and weak as hell.” He knew that the “heart transplant is 
the only way and the final solution.” He commented that the 
“Impella and the mechanical heart and lung (in reference to 
the extracorporeal membrane oxygenation machine) is main-
taining my old heart.” He had difficulty expressing his emo-
tions about his current circumstance but stated that he felt 
“angry” and “irritable.” He expressed a full understanding of 
need to wait for a matching organ, plan for an orthotopic car-
diac transplant, need for lifelong immunosuppressant, and 
lifestyle changes. However, when asked about his current 
lifestyle in terms of diet and exercise, he answered, “Well 
that’s not important right now. What’s important is what’s 
going to happen next. And that’s what matters.”

A normal social response to a psychiatrist who is request-
ing an interview would be to stop other activities and focus 
on the interview. Failure to do so may be interpreted as a lack 
of interest or wish to avoid the interview. For example, the 
patient from the case played video games on his phone dur-
ing the entire duration of the initial psychiatric evaluation. 
However, it was clear from the answers he gave that he was 
very interested in transplant and wished to comply with the 
interview as much as possible. To the evaluating psychiatrist, 
it was obvious that the discrepancy between the patient’s 
intention and actions was due to his social communication 
and interaction deficits secondary to ASD. Without psychiat-
ric training, it is easy to understand why the CCU team had 
difficulty gauging the patient’s understanding of the severity 
of his medical condition.

The patient in the case also demonstrated difficulty with 
abstract thinking. Although he was able to state the impor-
tance of lifestyle changes in the future, he could not under-
stand why discussing his current lifestyle was relevant to the 
interview. This could also be misunderstood as being defen-
sive or avoidant of an important subject. However, the patient 
may simply need extra explanations to help him appreciate 
the importance of discussing his current health status.

Both the evaluating psychiatrist and PhD neuropsycholo-
gist confirmed that the patient had cognitive and behavioral 
deficits secondary to ASD including limited language skills, 
behavioral delays, and higher-order deductive reasoning def-
icits. The psychiatrist assessed the patient to be at a moderate- 
to- high-risk candidate for transplant from a psychiatric 
perspective, largely driven by history of treatment non- 
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adherence secondary to symptoms of ASD.  It was recom-
mended that a higher level of social support (i.e., living at 
home with a care provider, supervision with medications and 
appointments, transportation assistance, care management, 
etc.) would largely mitigate the risk.

The psychiatric assessment and recommendations were 
discussed in person with the transplant surgeons, cardiolo-
gist, and social workers. The transplant team expressed con-
cerns that the only available care provider was the patient’s 
brother, and ideally the patient should have more support. 
The transplant social workers, who take on a large part of the 
responsibility to monitor and provide post-transplant care to 
the patients, were frank about the possibility of “other 
patients falling through the cracks” should this patient 
require additional time and effort to maintain his health due 
to his ASD symptoms. Psychiatrist validated the team’s con-
cerns and fears and offered support. Psychiatrist presented 
the plan to help reconnecting the patient to his outpatient 
psychiatry clinic, through which he could receive additional 
social work and care management support. This recommen-
dation was well received by the transplant team and allevi-
ated their anxiety. Ultimately, it was unanimously determined 
that the patient’s medical need for transplantation was greater 
than any challenges his psychiatric illness may present to the 
patient and the transplant team.

After the transplant, the patient participated in inpatient 
rehabilitation and was discharged home. The patient is living 
with his brother, who is providing housing and supervision 
with medical visits, medications, and lifestyle changes. 
Symptoms of ASD at times continue to interfere with care. 
For example, the patient has difficulty breaking the routine 
of taking medications and at times forgets to hold tacrolimus 
the morning of blood draw to check levels. However, his 
brother can intervene and remind him as needed.

Psychiatrically, the patient’s outpatient psychiatry clinic, 
which was initially eager to reopen his case became hesitant 
after the patient’s heart transplant stating the patient was too 
medically complex. The transplant team and transplant psy-
chiatrist reassured the outpatient provider that the patient’s 
mental status is unchanged from before and that he is now 
physically healthier and able to regularly attend appoint-
ments. Afterwards, the outpatient psychiatrist agreed to 
reconnect with the patient to assess his needs in person with 
the plan to refer out, if appropriate.

Autism Spectrum Disorder: A Brief Review
The number of individuals diagnosed with Autism Spectrum 
Disorder (ASD) is growing rapidly. In the United States, its 
prevalence has risen 600% between the 1960s and 1980s, 
and there has been another 600% increase in the past two 
decades [25]. ASD is a neurodevelopmental disorder defined 
by “persistent impairment in reciprocal social communica-
tion and social interaction” and “restricted, repetitive pat-

terns of behavior, interest, or activities.” These symptoms 
are present from early childhood and limit the individual’s 
daily functioning [1]. Severity of these impairments can 
vary. As indicated by its name, ASD is a spectrum illness 
with a wide variety of clinical presentations. Statistics 
regarding the heterogeneity of intellectual disability, as 
defined as IQ below 70, vary across gender, state, and age. 
For school-age children with ASD, it is estimated that 
11–65% have intellectual disability [26]. The range also 
varies for adults; it is estimated that 10–33% of adults with 
ASD have verbal and non-verbal IQs consistent with intel-
lectual disability [14].

However, even in the absence of intellectual disability, 
individuals with ASD still find navigating social roles and 
meeting social expectations difficult. According to one study, 
only 13% of individuals with ASD with average intelligence, 
defined as IQ ≥ 70, are living independently and only 25% 
are employed [27]. Additionally, even in the absence of intel-
lectual disability, long-term, intimate relationships remain 
rare with people with ASD.

Currently, there is little published literature on how these 
social and behavioral deficits of ASD impact the transplant 
process. In the following sections, we explore how ASD may 
impact an individual’s candidacy for transplant evaluation, 
extrapolating from existing information on the impact of 
ASD on general medical care and health of these individuals. 
The following sections are also applicable to other develop-
mental disorders with overlapping symptoms.

Autism Spectrum Disorder and Transplantation
Individuals with IDD face challenges in obtaining referrals 
to transplant centers in part due to the existing bias that they 
are poor transplant candidates simply based on their disabil-
ity. These challenges are no exceptions to individuals with 
ASD as evidenced by this case. The patient from the case 
was declined transplant due to his mental illness at an out-
side hospital. Even at the institution where he eventually 
received a heart transplant, the CCU team initially hesitated 
to initiate transplant evaluation because they were unsure of 
the patient’s intellectual functioning. Only after the psychia-
trist advocated on behalf of the patient to overlook his dis-
ability but to consider his medical needs, they offered him 
the option of referral to a transplant center.

Restricted, Repetitive Patterns of Behavior, 
Interests, and Activity
In the introduction to this chapter, we reviewed that individu-
als with IDD suffer from higher rates of preventable comor-
bidities and mortalities partly due to limited access to 
healthcare. It is important to highlight that ASD itself can 
negatively impact physical health. Individuals with ASD 
have restrictive and repetitive patterns of behavior, interests, 
and activity. This often translates to decreased physical activ-
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ity and poor dietary habits, such as rigid, unhealthy food 
choices [14, 28].

A pre-transplant psychosocial evaluation includes a thor-
ough evaluation of one’s lifestyle pertaining to the affected 
organ system. It assesses the patient’s current lifestyle, their 
understanding of necessary changes in their lifestyle in 
anticipation of transplant, as well as their readiness to make 
the changes. Therefore, an individual with ASD who leads a 
sedentary life with an unhealthy diet presents a higher risk 
as a transplant candidate. Additionally, it is difficult to miti-
gate adverse lifestyle habits because change can be very dif-
ficult and psychologically distressing to individuals with 
ASD, who have a strong preference for set habits and 
routines.

The patient in the case presentation had a sedentary life-
style with poor diet and a strong preference for candy which 
resulted in obesity. Fortunately for him, he had insight into 
the need for a lifestyle change. However, we see in his 
 post- transplant treatment course that having insight does not 
always translate to behavioral changes. For example, the 
patient knew that on the morning of getting blood drawn to 
measure tacrolimus level, he was supposed to hold the medi-
cation; however, despite having this knowledge, he was 
unable to break the routine of taking medications daily with-
out interventions from his caregiver.

Not seen in this case, but relevant to this characteristic of 
ASD, is the symptom of hyper-reactivity to sensory input 
such as pain, temperature, texture, light, sound, and scent. 
Individuals with ASD may have difficulty tolerating the 
unfamiliar sensory input of being in a hospital such as con-
stant, loud noises from medical equipment, bright and harsh 
white lights, new smells, unfamiliar taste and texture of hos-
pital meals, and unfamiliar textile input from medical equip-
ment such as stethoscope, intravenous lines, and hospital 
gown. Medical teams should be made aware of these poten-
tial difficulties with individuals with ASD and accommodate 
as much as possible by proactively and gradually introducing 
any new sensory experience for the patient and attempting to 
create a familiar environment with items from home. This is 
especially important given the potential for long-term 
hospitalization.

Deficits in Social Communication and Interaction
Individuals with ASD have varying degrees of communica-
tion deficits as manifested by deficits in social-emotional 
reciprocity such as inability to maintain normal back-and- 
forth conversation, and inadequate response to and misun-
derstanding of social, verbal, or affective cues [14]. As a 
result, individuals with ASD may have difficulty relaying 
their thoughts and feelings and therefore be misunderstood 
by healthcare providers [28]. It is easy to see how these defi-
cits would be barriers to reporting essential information, 
such as symptoms, to the healthcare team.

Case 2: Danon Disease—Intellectual Disability

The patient is a 21-year-old single man domiciled with his 
great aunt, unemployed, enrolled in community college part 
time with a history special education, and no formal psychi-
atric history. His medical history was notable for non- 
ischemic cardiomyopathy (ejection fraction 25–30%) in the 
context of being diagnosed with Danon disease at age 15. 
His medical history was also notable for stage D systolic 
heart failure, Wolff–Parkinson–White Syndrome status post 
ablation and implantable cardioverter defibrillator (ICD) 
with multiple recent admissions for chronic heart failure 
exacerbation.

Given the severity of his disease, preliminary heart trans-
plant evaluation was initiated during an admission for right 
heart failure. The transplant social worker found the patient 
to have an adequate understanding of his medical issues, the 
transplant, and appropriate concern for potential complica-
tions, especially in light of his mother’s death status post 
heart transplant. Likewise, Neurology, who was consulted to 
rule out skeletal myopathy that might preclude transplanta-
tion also found him to have a “good understanding” of his 
medical status. However, the initial transplant committee 
meeting documented its doubt that the patient would be able 
to independently manage the complex tasks (e.g., medication 
management, wound care, etc.) required following transplant 
surgery given his cognitive limitations. The committee docu-
mented that substantial social support would be required for 
further consideration of transplantation. Furthermore, the 
committee also raised questions of whether the patient would 
be able to provide full informed consent for the transplant 
given his intellectual limitations.

As part of the work-up for heart transplant, he was referred 
for pre-surgical neuropsychological testing to determine if 
there were neurocognitive challenges that could impact his 
eligibility for heart transplant. The patient’s social and edu-
cational history bears noting here for context. The patient 
was raised by his mother until the age of 9 months when she 
passed away from complications just months after a heart 
transplant for peripartum cardiomyopathy. While further 
details of his mother’s medical history were unknown by the 
patient, it was presumed that she had Danon disease. The 
patient’s great aunt, who was his primary social support, 
raised him after the death of his mother. The patient was first 
diagnosed with learning disability in elementary school and 
was in special education until tenth grade. He reported grad-
uating high school in regular education but with continued 
academic accommodations. He was enrolled part time at a 
community college working toward an associate degree in 
information technology before having to leave school due to 
worsening heart failure just prior to transplant evaluation.

The PhD neuropsychologist’s report indicated that his 
general intellectual functioning was estimated to be in the 
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impaired range with a Full-Scale IQ score of 63 (cut-off 
scores for intellectual disability (i.e., ≥2 SD below the mean, 
or a standard score of ≤70) [29]. His Verbal Comprehension 
Index score 74 was in the fourth percentile and his Perceptual 
Reasoning Index of 53 was less than first percentile. In sum-
mary, his standardized scores were low, very low, and 
extremely low, respectively. His performance indicated 
marked impairments in attention, immediate learning, mem-
ory, visuospatial processing and construction, language, and 
executive functioning (e.g., cognitive flexibility, problem- 
solving, reasoning). The patient was reported as meeting the 
criteria for Intellectual Disability without a specifier. His 
widespread low scores across cognitive domains were con-
sistent with known significant academic difficulties and 
reflect his history of developmental and neurocognitive 
delays. The neuropsychologist noted that the patient had 
great difficulty articulating key concepts involved in trans-
plantation (e.g., confirming the idea that his heart would be 
removed and replaced with another person’s heart). The 
report ended by commenting that it was unclear if the patient 
would be able to fully consent to transplant given the afore-
mentioned deficits.

Considering the formal diagnosis of intellectual disability 
and concern for his ability to consent, Psychiatry was con-
sulted for capacity to consent to heart transplantation. The 
transplant and primary teams had no other concerns for psy-
chiatric disturbance on the part of the patient which was also 
corroborated by his great aunt. Based on extensive discus-
sions between the consulting psychiatrist and the transplant 
team, especially in the context of recent extensive cognitive 
testing and the neuropsychologist’s concern regarding his 
ability to consent, it was determined that the patient lacked 
capacity to consent due to concerns that he had a limited 
understanding and appreciation of multiple critical compo-
nents of transplantation and post-transplant care. It was then 
documented that he lacked capacity to consent due to well- 
described cognitive deficits in the setting of a formally diag-
nosed intellectual disability. The patient was made aware of 
this, and assented to transplant. The patient’s great aunt, his 
healthcare proxy, consented for heart transplant in his stead.

At this juncture, the transplant committee found him 
medically appropriate for transplant and planned to follow-
 up with him as an outpatient to fully assess compliance. The 
transplant social worker determined his great aunt to be an 
adequate social support for the transplant and post-transplant 
process. The patient was discharged following a 14-day 
admission with his symptoms having improved significantly 
on milrinone.

Twenty-two days later, he was readmitted with acute 
on chronic systolic heart failure, despite milrinone. At 
that time, the transplant committee approved the patient to 
be listed as status 2 by exception on the United Network 
for Organ Sharing (UNOS) heart transplant list. During 

the admission, the patient quickly clinically deteriorated 
to end-stage cardiogenic shock and 6  days after listing, 
the patient received a heart transplant from a high-risk 
donor (CMV+). His post- operative and rehabilitation 
course was uneventful, and he eventually returned home 
with his great aunt. To date, the patient, with maximum 
support of his great aunt, has been fully adherent to his 
post-transplant regimen.

Danon Disease: A Brief Review
Danon disease is a rare X-linked dominant metabolic disorder, 
characterized by a triad of cardiomyopathy, intellectual dis-
ability, and skeletal myopathy [30, 31]. Further case studies 
have demonstrated that people with Danon disease also often 
have hepatic disease, respiratory muscle weakness, and loss of 
retinal pigment leading to vision loss [32, 33]. The exception-
ally high mortality of Danon disease is worth noting. Men 
with Danon disease are likely to die before age 25 without 
cardiac transplantation as compared to women who live to an 
average age of 34.6 years without transplantation [32]. The 
prevalence of Danon disease is unknown, however, observa-
tional studies found patients with Danon disease in 4–33% of 
patients with hypertrophic cardiomyopathy [34–36].

Evaluation for early transplantation is a mainstay of treat-
ment for Danon disease. This is especially true for young 
men, who are at highest risk of sudden cardiac death [37]. 
Cardiac ablation is considered only a temporizing measure 
for arrhythmia because progressive cardiac fibrosis often 
outpaces continued ablation [30]. Genetic counseling is also 
warranted given the X-linked pattern to help patients and 
families understand the reproductive risks associated with 
the disease [30].

Intellectual Disability in Danon Disease
Historically, formal psychometric testing was generally 
not done in Danon disease patients, which has severely 
limited our understanding of this dimension of the dis-
ease. A relatively recent observational study of 82 patients 
with Danon disease demonstrated that 100% of males had 
intellectual disability [32]. Notwithstanding, in a small 
observational study of 12 people with Danon disease, 
75% had a normal IQ (5 males and 8 females) and the 
mean FSIQ score did not differ significantly from males 
to females [31]. What is notable from this small study is 
that in-depth cognitive testing demonstrated widespread 
difficulties with executive functioning in both men and 
women with average and below average IQs. This study 
suggests that even in patients with Danon disease with 
normal IQ, there may be deficits in executive functioning 
that raise important questions about fitness for cardiac 
transplantation. This is consistent with the modern con-
ceptualization of intellectual disability as simply more 
than below average IQ.
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Psychiatric Disorders and Danon Disease
It is also important to assess for co-morbid psychiatric disor-
ders in individuals with IDD as these may require additional 
mental health treatment. A small study that systematically 
assessed the psychiatric and cognitive components of 
patients with Danon disease [31] found 69.2% of patients 
were diagnosed with a mood disorder (major depressive dis-
order n = 3 and dysthymic disorder n = 3) and 46.15% met 
criteria for an anxiety disorder (generalized anxiety disorder 
n = 3, social anxiety disorder n = 2, panic disorder n = 1, 
specific phobia n = 1). As of 2018, there were only two case 
reports describing psychiatric illness in Danon disease 
patients with one described mood symptoms and the other 
with post-transplant psychosis and suicidal ideation [31].

Clinical Questions
 1. What are the unique considerations a psychiatrist must 

consider when evaluating IDD transplant candidates?
 2. What are the functional and behavioral needs of patients 

with IDD and how might this affect their ability to follow 
transplant directives?

 3. What constitutes an adequate care supervision for patients 
with IDD after transplant? Does their behavior interfere 
with the ability of caregivers to provide such assistance?

 4. What issues might the transplant team need to consider in 
evaluating the appropriateness of care provision in a resi-
dential setting?

 5. What are the implications of lack of capacity to consent to 
transplant surgery in a patient with IDD?

 Discussion

Patients with intellectual and developmental disabilities are at 
an increased risk of not being referred for transplant evalua-
tion due to their disability. The case of ASD reflects both the 
delay in referral to the transplant center as well as delay in 
listing due to the medical providers’ limited understanding of 
his diagnosis and intellectual functioning. In this case, 
Psychiatry’s role extended beyond just providing a pre- 
transplant psychosocial evaluation to advocating on behalf of 
the patient to receive a transplant referral, as well as providing 
psychoeducation to the transplant committee about symptoms 
of ASD and how they may impact the transplant process.

In the case of Danon disease with intellectual disability, 
while neuropsychological testing was completed before-
hand, the psychiatrist guided the transplant committee 
through the process of obtaining consent for transplant in a 
patient who did not himself have the capacity to consent due 
to intellectual disability. The documentation of lack of capac-
ity and recommendation to involve the healthcare proxy by 
Psychiatrist, when the transplant team is unfamiliar or 
uncomfortable with the process, can remove a large barrier 

to receiving transplant for individuals with intellectual 
disability.

The two patients discussed were fortunate to have 
transplant teams who prioritized their medical needs over 
their psychosocial limitations. Not all patients are fortu-
nate to receive this type of consideration and have been 
denied on the basis of inability to participate in informed 
consent or presumed inability to comply with post-trans-
plant care [38]. It bears noting that provider bias toward 
individuals with IDD may impact their decision to list 
them for transplant. These biases include belief that trans-
plant would not improve the quality of life for individuals 
with IDD as much as it would for those without IDD [39]. 
Furthermore, the idea of “social worth” or “social value” 
that individuals with IDD have less to contribute to soci-
ety is a precarious one but persists in some transplant cen-
ters [40]. The idea of social value stems from the need to 
balance the principals of utility and justice when perform-
ing transplant evaluations. This means that the scarce, 
precious organs should go to those who can maximize its 
benefits [40]. However, what constitutes maximization of 
benefits is highly debatable and remains an ethical 
dilemma. We must all remember that centuries of bias 
against individuals with IDD as “mental defectives” who 
were ostracized and locked away from society still perme-
ates the medical field. Psychiatrists must stay vigilant to 
any explicit or implicit biases in themselves and others to 
provide fair assessments of individuals with IDD.

The psychiatrist’s role in transplant evaluation is crucial 
in differentiating such bias from valid concerns that intel-
lectual, cognitive, and/or behavioral deficits of a specific 
individual with IDD may jeopardize post-transplant health. 
We achieve this goal by taking the time to review not just the 
general diagnostic criteria of a specific IDD illness but edu-
cating the transplant committee on how these symptoms 
manifest in each transplant candidate under consideration. 
Based on a thorough review of the unique risks related to 
transplantation of some individuals with IDD, psychiatrists 
should make recommendations to the transplant committee 
on how to mitigate those risks throughout each step of the 
process. An in-depth understanding of each patient’s intel-
lectual deficits, behavioral challenges, and psychosocial 
milieu will allow the transplant psychiatrist to create indi-
vidualized behavioral and contingency planning to ensure 
the best health outcomes.

This is no different from making recommendations for 
harm reduction, abstinence, and monitoring as part of sub-
stance use treatment for patients with alcohol use disorder 
under consideration for a liver transplant. For example, the 
transplant committee was highly appreciative of the psychia-
trist’s offer to connect the patient with ASD to outpatient 
mental healthcare management programs, to increase his 
community support for treatment adherence. Other 
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approaches to risk mitigation may include pharmacological 
treatment, behavioral planning, and referral to neuropsycho-
logical evaluation when appropriate. It is crucial to acknowl-
edge and validate the perceived challenge and burden 
transplant committees may feel with regard to patients with 
IDD. By bringing these feelings to the conscious level, psy-
chiatrists can actively intervene and prevent them from man-
ifesting as an implicit bias against the patient.

Psychiatrists must also work with transplant teams to 
appreciate the nuances of the consent process in an individ-
ual who may not have capacity to consent. Ensuring that 
assent from the patient is obtained free of coercion and 
duress is a primary role. And, clear documentation of both 
assent from the patient and consent from the healthcare 
proxy accompanied by a thorough explanation to the trans-
plant team on the rationale for this unique process can help 
ease any ethical and legal concerns. Another unique feature 
of transplant evaluation in individuals with IDD is the scru-
tiny given to the quality of care giver support and their ability 
to aid the patient in the provision of daily activities for trans-
plant living. Developing contingency plans for behavioral 
disruptions on the part of the patient to the care givers’ abil-
ity to perform these tasks or caregiver burnout can reduce 
concerns for non-adherence.

In some situations, individuals with IDD may not have 
adequate support from existing care providers to success-
fully adhere to post-transplant care. The case of patient with 
ASD highlights this problem as his group home staff was not 
equipped to monitor and implement lifestyle changes and 
medication adherence. While it requires further research, 
Woodman et  al. have suggested that individuals with IDD 
may fare better in terms of health when residing with rela-
tives instead of community residences [41]. Transplant 
recipients whose behavioral health is critical to sustaining 
their life, alternative housing and supervision level options 
should be considered, if their current level of housing and 
supervision is assessed to be inadequate.

 Conclusion

In this chapter, we reviewed the historical backdrop for the 
ongoing challenges and discrimination against individuals in 
IDD who need solid organ transplant. Psychiatrists are 
uniquely positioned to provide advocacy for patients with 
IDD who have been historically disenfranchised in the trans-
plant arena. They are also tasked with characterizing the 
individual’s cognitive and behavioral deficits and recom-
mend an individualize plan to address any symptoms which 
may interfere with successful transplant. We hope that this 
chapter and the aforementioned take home points will 
empower psychiatrists to play a more active role in the care 
of patients with IDD.

Take Home Points
Individuals with IDD can have post-transplant out-
comes as successful as other transplant patients with-
out IDD with adequate caregiver support to overcome 
challenges associated with their cognitive and behav-
ioral impairments. Unfortunately, individuals with 
IDD still face barriers to solid organ transplant. With 
this in mind, psychiatrists should:

 1. Encourage transplant committees to offer trans-
plant evaluations to individuals with IDD when 
medically indicated.

 2. Consider individual symptomatology and level of 
functioning in assessing transplant eligibility in 
the pre- transplant psychosocial evaluation of indi-
viduals with IDD, rather than declining evaluation 
solely based on the diagnosis of IDD.

 3. Recommend neuropsychological evaluation in 
patients whose strengths and deficits have not 
been characterized recently.

 4. Assess the risks that may be unique to persons 
with IDD and develop risk mitigation strategies 
and behavioral plans to support the patient through 
the process of the transplant evaluation through 
post-transplant care.

 5. Educate transplant committees not only about IDD 
but also about the diversity of presentations of IDD 
that can lead to good transplant outcomes. When nec-
essary, provide a background on how patients with 
IDD were treated historically and the consensus with 
regard to these patients now. Do not assume that 
transplant committees have any familiarity with IDD.

 6. Help the transplant committee identify and pro-
cess any biases, implicit and explicit against indi-
viduals with IDD.

 7. Guide the transplant team in creating a treatment 
plan tailored to the patient’s particular strengths 
and weaknesses.

 8. Assist in evaluating and, if needed, strengthening 
the social support/caregiving provision to the patient 
necessary for a successful transplant outcome.

 9. Bolster the transplant care provider’s comfort 
level with individuals with IDD by providing 
patients with referrals to appropriate psychiatric 
care and social services.

 10. Reinforce the patient’s understanding of the complex 
information presented to them using language and an 
interpersonal style tailored to their specific needs.

 11. Facilitate the patient’s comfort throughout the pro-
cess by being attentive to their verbal and non-ver-
bal cues and educating other team members on 
how to do this as well.
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15Post-Operative Seizures 
in Transplantation

Mira Zein and Yelizaveta Sher

 Introduction

Seizures, are sudden, uncontrolled, electrical disturbances in 
the brain, that lead to changes in a person’s behavior, move-
ments or feelings and in their levels of consciousness. They 
occur in 2–42% of transplant recipients [1–3]. Adult patients 
tend to experience seizures in the early postoperative period 
within the first 2  weeks [3]. One study demonstrated two 
peaks, one within the first week and then from the fifth to 
sixteenth weeks after surgery [4]. Another study found the 
majority occurring in the first 4 weeks post transplant [1]. 
Post-transplant seizures cause psychological distress to the 
transplant recipients as well as to their caregivers and can 
mimic or exacerbate post-transplant delirium. They most fre-
quently are generalized tonic-clonic seizures, but focal sei-
zures, convulsive, and non-convulsive presentations have 
also been reported. Non-motor seizures are often mistaken 
for delirium [3, 5, 6]. While post-transplant seizures are usu-
ally time limited and cease after the reversible, underlying 
cause is treated, status epilepticus can occur [3, 5]. Post-
transplant seizures, particularly if status epilepticus occurs, 
can lead to prolonged hospitalization and recovery time, per-
sistent delirium and cognitive changes, and poorer overall 
outcomes [5, 7, 8].

 Risk Factors for Post-Transplant Seizures

General preoperative risks for post-transplant seizures 
include age, hypertension, and pre-transplant seizure history 
[3, 6, 9]. In patients who receive a liver transplant for fulmi-
nant liver failure the incidence of post-transplant seizures is 
30% [due to metabolic derangements, hyperammonemia, 
inflammation, and oxidative stress] [9]. For heart transplant 

recipients, risk factors for postoperative seizures include a 
history of kidney dysfunction, history of diabetes, etiology 
of the underlying disorder [such as mitochondrial disease], 
and underlying atherosclerosis [3, 10]. Diabetes, kidney dys-
function, and atherosclerosis are also pre-operative risk fac-
tors for seizures after renal transplantation [11]. Patients 
with chronic kidney disease (CKD) and End-Stage Renal 
Disease (ESRD) on dialysis are also at increased risk for 
neurological disorders, including an increased incidence of 
seizures, due to accumulation of uremic toxic, metabolic, 
and hemodynamic dysregulation, oxidative stress, inflamma-
tory cascades, and changes in the blood–brain barrier [12]. 
These pre-operative changes can increase the risk of post- 
renal transplant changes including seizure [11]. The litera-
ture on pre-operative risk factors in lung transplant recipients 
is limited: complex pre-transplant course and patients with 
cystic fibrosis who have severe multi-systemic pre-transplant 
metabolic disturbances have been posited as risk factors due 
to an increased correlation of post-surgical neurological 
complications [including seizures] in this population [13].

The transplant surgery itself conveys additional seizure 
risk through increased risk of cerebrovascular events; in fact, 
all solid organ transplant surgeries (especially cardiac) are 
correlated with increased risk of major cerebrovascular 
events, such as stroke and hemorrhage [10, 14]. Surgical risk 
factors for seizures include prolonged ischemic times and 
hemodynamic instability which can lead to diffuse anoxia or 
watershed regional infarction, anticoagulation leading to 
intracranial hemorrhage, and cardio-embolic events [10]. In 
one study looking at neurologic complications after lung 
transplantation, risk factors for seizures included a longer 
time in the operating room, blood transfusions during sur-
gery, and ischemic times in the 303.10 ± 76.1 min range [8]. 
Factor VIII Inhibitor Bypass Activity (FEIBA) infusion, a 
pro-coagulant used frequently during transplant operations 
to limit bleeding, carries a risk of seizure, potentially due to 
cerebral thrombotic and embolic events [15].

Focal seizures are associated with structural abnormali-
ties that can develop intra- or post-operatively, such as intra-
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cranial hemorrhage, stroke, cerebral abscess, meningitis, 
encephalitis, malignancy [i.e., post-transplantation lympho-
proliferative disorder], and central pontine myelinolysis after 
liver transplantation [2, 6]. Generalized seizures are due to 
sepsis, or metabolic derangements, such as hypoglycemia, 
uremia, hyponatremia, hyperammonemia, hypernatremia, 
and hyponatremia [3]. Generalized seizures can also be pre-
cipitated by certain drug toxicities, including calcineurin 
inhibitors, penicillin, beta-lactam, cephalosporin, and fluoro-
quinolone antibiotics [16]. The use of calcineurin inhibitors 
in particular [i.e., tacrolimus and cyclosporine] is a common 
risk factor for post-transplant seizures; in fact, reported inci-
dence of tacrolimus-related seizures ranges between 5 and 
11% [3]. Immunosuppressive drug-related seizures may 
occur independently or in association with posterior revers-
ible encephalopathy syndrome (PRES)], even in patients 
with low or normal drug levels [1].

PRES is associated with calcineurin inhibitor use after 
transplantation and, in addition, is correlated with hyperten-
sion, hypomagnesemia, and to a lesser extent, corticosteroid 
use and hypercalcemia [17]. Seizures are a frequent clinical 
presentation of PRES [5, 17], with one study finding 77% of 
patients with PRES suffering at least one seizure [17]. Of 
importance, PRES due to calcineurin inhibitors does not cor-
relate with supratherapeutic serum levels of medications and 
can occur with levels in the therapeutic range. Furthermore, 
though hypertension is a common cause of PRES [17], Dhar 
noted that most transplant recipients who develop PRES are 
normotensive [5]. One exception was kidney transplant recip-
ients, who may develop a delayed PRES with associated 
hypertension [5]. PRES-related seizures are usually general-
ized tonic-clonic seizures, but they can also present as various 
focal seizures and convulsive status epilepticus [17].

 Treatments for Post-Transplant Seizures

When treating seizures in post-transplant patients, the trans-
planted organ, interactions with the anti-rejection medica-
tions, and underlying causes must be taken into account to 
minimize risk to the transplant recipient and the transplanted 
organ [16, 18]. Management approach will also be deter-
mined by whether the underlying causes are reversible 
derangements versus structural damage (i.e., a cortical 
stroke) which may have more permanent consequences. 
Most seizures are self-limiting and cease spontaneously 
within 3–5 min. These seizures do not require acute manage-
ment. Seizures lasting longer than 5 min, recurring in a clus-
tering pattern, or associated with prolonged periods of altered 
behavior or unresponsiveness are treated as evolving status 
epilepticus and should be terminated using intravenous [IV] 
antiepileptic medication [AEDs] [16, 18]. Benzodiazepines 
such as IV midazolam and lorazepam are the most common 

AEDs used to abort seizure, with IV levetiracetam utilized as 
the next line agent. If seizures do not subside, then guidelines 
for status epilepticus management are followed [19].

Once initial seizures are controlled or completed, the subse-
quent treatment will depend on identification of precipitating 
factors. Reversible derangements such as metabolic abnormali-
ties, infection, or iatrogenic toxicity should be promptly 
addressed to prevent seizure recurrence. For recurrent seizures 
or a seizure with an epileptogenic abnormality on imaging such 
as a stroke or hemorrhage [], AED therapy is initiated in addi-
tion to interventions for the underlying seizure focus. Duration 
of AED therapy depends on the presence of an epileptogenic 
brain lesion, whether control of reversible derangements is 
achievable and whether a recurrent seizure may cause signifi-
cant morbidity for a frail patient [16, 18]. If investigations do 
not reveal the cause and the patient is clinically stable, patients 
do not require continuous AED initiation [18].

Choosing AEDs with minimal protein binding and mini-
mal hepatic enzyme interactions is preferred in the post- 
transplant setting to limit interference with 
immunosuppressants and other medications [i.e., infection 
prophylaxis]. Phenytoin and phenobarbital were previously 
the first-line therapy for post-transplant seizures due to IV 
formulation and physician familiarity. However, both carry a 
risk of hypersensitivity reactions such as fever, rash, eosino-
philia; both stimulate hepatic enzyme systems and thus can 
decrease effectiveness of other seizure and non-seizure med-
ications; and both have demonstrated interactions with calci-
neurin inhibitors and corticosteroids [18]. Levetiracetam is 
now a widely used first-line agent for continued AED man-
agement of post-transplant seizures due to its limited hepatic 
and drug–drug interactions and its flexible formulation avail-
ability, including IV and oral solution [18].

For patients with renal impairment or failure after trans-
plantation, levetiracetam is less optimal as it is predomi-
nantly renally excreted with clearance directly correlated 
with creatinine clearance. Hemodialysis removes about 50% 
of the body’s levetiracetam pool, requiring supplemental 
doses after hemodialysis and otherwise decreased doses [16, 
18]. Valproic acid was previously recommended for non- 
liver transplant patients, but has fallen out of favor given its 
risk of hepatotoxicity, leukopenia, and thrombocytopenia as 
well as hepatic enzyme interactions [18]. However, it may be 
used with caution as an alternate agent in patients with sig-
nificant renal impairment [16, 18].

Case History

Mr. K was 67 years old at the time of his bilateral lung trans-
plantation. He had a past medical history of interstitial lung 
disease with concomitant chronic-obstructive pulmonary 
disease diagnosed 7 years prior to transplantation. He had a 
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psychiatric history of anxiety with panic attacks and mild 
depressive symptoms that developed after the worsening of 
his pulmonary disease, and he was receiving treatment with 
the transplant psychiatrist liaising with the transplant pro-
gram. He had no history of neurologic disease. Prior to trans-
plantation, he had been discussing with his psychiatrist his 
concerns about a long recovery period. He and his wife of 
30 years were both retired. While he hoped that the trans-
plant would allow him to live longer, to spend more time 
with his wife during their retirement, and to travel together, 
he was also clear that he did not want his wife to be burdened 
with “waiting on him hand and foot.”

Mr. K received a bilateral lung transplant 5 months after 
being placed on the transplant list. During his surgery, he 
received propofol, fentanyl, and dexmedetomidine drips, had 
a total bypass time of 234 min, ischemic time of 283 min, 
and received multiple blood products as well as FEIBA. He 
also was administered two 500 mg doses of methylpredniso-
lone. Two hours after surgery, the intensive care unit [ICU] 
team attempted to extubate Mr. K, but he became acutely and 
severely agitated upon decreasing propofol dose, leading to 
retitration of propofol after multiple boluses of medications 
were unable to control his agitation. During his period of 
agitation, his systolic blood pressure increased up to 
250 mmHg. Additionally, he was started on tacrolimus and 
mycophenolate for immunosuppression. His initial tacroli-
mus levels were low at 1.5 and 1.8 ng/mL. His sodium levels 
were within normal limits and he had mild hyperglycemia 
controlled with an insulin drip. He had an isolated aspartate 
aminotransferase elevation and an increase in his total and 
direct bilirubin, as well as a new leukocytosis from 8.8 to 
12.7/μL.

When first assessed by the inpatient consult liaison psy-
chiatry [CLP] team for agitation management, Mr. K had 
was unarousable even after the propofol drip was held for 
20  min, but later became agitated again. Scheduled halo-
peridol 1 mg three times a day [TID], guanfacine 1 mg TID, 
and gabapentin 300  mg TID [Mr. K’s home dose] were 
started to control his agitation. Later that afternoon, Mr. K 
developed intermittent leftward gaze deviation and contin-
ued to be unresponsive to commands. The head computed 
tomography [HCT] scan was as negative for acute changes 
and the consulting neurocritical care team postulated that 
encephalopathy/delirium was more likely than seizures, 
given there were no clear seizure activity on their exam. On 
the CLP team’s follow-up assessment, Mr. K was staring 
unresponsively with his head turned to the left and was 
moving his left leg and arm intermittently. At that time, the 
CLP team encouraged the ICU team to further investigate 
seizures as a possible etiology of Mr. K’s altered mental sta-
tus. Continuous EEG was started and subsequently showed 
discharges concerning for non-convulsive status epilepticus 
[NCSE].

Over the next 6 days, Mr. K received a loading dose of 
levetiracetam 4.5 g and titrated up to 2 g twice daily [BID]. 
Midazolam drip was titrated up to 4 mg/h, lacosamide up to 
200 mg IV BID, and ultimately phenobarbital 100 mg TID 
was added to control seizure activity even after tapering off 
propofol. Finally, after no seizure activity for 48 h, the mid-
azolam, then phenobarbital, then lacosamide were all tapered 
off, and levetiracetam was decreased to 1.5 g BID over the 
next 12 days without any seizure recurrence. However, Mr. K 
continued to have a persistent, poor mental status exam [i.e., 
staring, not following commands, not regarding or tracking] 
with minimal to no movement. Amantadine was started at 
100  mg BID to encourage neurocognitive recovery. Five 
days later, he had only a limited response [intermittently 
shook his head and followed a simple command], therefore 
methylphenidate was started and titrated ultimately up to 
20 mg TID in the first half of the day to promote wakefulness 
and alertness. During this time, Mr. K experienced medical 
complications including failed extubations requiring trache-
otomy, atrial fibrillation with rapid venous return requiring 
amiodarone, febrile spikes, critical illness myopathy, ele-
vated ammonia, and renal insufficiency.

One month after his initial transplant surgery, Mr. K 
finally began to demonstrate responsiveness and followed 
one- step commands. He progressed over the next two weeks 
to mouthing answers to orientation questions, following 
multiple commands, participating with physical therapy, and 
speaking with passy-muir valve trials. He demonstrated 
symptoms of hyperactive delirium in the afternoon and eve-
ning [e.g., agitation, visual hallucinations, disorientation, 
and confusion] requiring titration of risperidone up to 3 mg 
daily. Methylphenidate was tapered to 20  mg and 10  mg 
given at 6 am and 10 am with good effect on his mental sta-
tus, however, when risperidone was decreased and discontin-
ued his delirium recurred, especially in the evening. While 
Mr. K was initially discharged to a long-term acute care 
facility more than 2  months after his initial surgery, he 
returned less than 1 month later with a respiratory decline 
and associated worsening of his mental status.

Mr. K’s recovery included two subsequent prolonged hos-
pitalizations, lasting five then two  months, during which 
time levetiracetam was tapered without further seizure 
events. Patient had lasting cognitive changes including sun-
downing with agitation and confusion and deficits in atten-
tional and other executive function, especially triggered by 
any medical complications and/or lack of sleep. He also 
struggled with demoralization, depression, and anxiety over 
his prolonged treatment and his dependence on others, and 
especially his wife, for his care. The CLP team worked with 
him throughout his hospitalizations, and he continues to fol-
low with his psychiatrist to the present day. He has been 
maintained on a lower dose of risperidone in the evening for 
sundowning, methylphenidate and amantadine, and rivastig-
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mine (started during his second hospitalizations) for neuro-
cognitive support. Twenty months after his transplant 
surgery, the patient had sustained cognitive and emotional 
improvements and was able to live at home with continued 
support from his wife.

Clinical Questions
 1. Given the patient’s concerns prior to transplantation, 

should the potential neurological complications,  including 
seizures, have been discussed as part of the transplant 
education process?

 2. Based on the patient’s risk factors, were there symptoms 
or concerns that could have led to earlier intervention and 
decreased severity or even prevention of his seizures? 
How would one be able to differentiate delirium from a 
non-convulsive seizure presentation?

 3. How much did the patient’s NCSE contribute to his pro-
longed recovery?

 Discussion

Lung transplant recipients often have complex metabolic 
disturbances before and after transplantation and require 
high immunosuppressant levels to protect their lung allograft, 
putting them at higher risk of neurologic complications [13, 
20]. In one study, 6-month prevalence of neurologic compli-
cations was 68% [13], with another study demonstrating 
92% prevalence over a 10-year period [20]. Evidence sug-
gests that neurological complications, including seizures, 
increase median length of ICU stays by 28.4 days, and dou-
ble the overall hospital length of stay [8]. Critical illness neu-
ropathy [CIN] was found to increase ICU days even further 
by a median period of 35.5 days [8]. Due to Mr. K’s pro-
tracted seizures causing extra weeks of being bedbound, Mr. 
K developed CIN, which further prolonged his recovery. His 
increased ICU stay left him susceptible to additional compli-
cations. The impact of neurological complications on sur-
vival rates is less clear, with one study finding no significant 
difference in 1-year survival rates [8], but another study 
reporting a drop in 5-year survival rates from 57.1 to 32.6% 
[7]. Another study posited that survival outcomes of patients 
post transplant who had seizures was not contingent on the 
seizures themselves but on the underlying causes of the sei-
zures [21]. In their study, patients with seizures secondary to 
immunosuppressants had better survival outcomes than 
patients with seizures due to cerebrovascular disease, sepsis, 
or rejection [21]. There is a paucity of data looking at quality 
of life in post-transplant patients who have seizures, with one 
study noting that “preventing complications can boost qual-
ity of life of patients [22].” Certainly, Mr. K identified his 
quality of life during his hospitalization and afterwards as 
poorer due to the physical limitations he experienced, his 
prolonged hospital stays, and the related demoralization and 

anxiety he experienced due the complications his post- 
transplant seizures precipitated.

As delirium and post-transplant seizures often occur 
simultaneously, it might be difficult to distinguish between 
the two without the patient exhibiting obvious epileptic 
movements [5, 6]. Yet, it is very important for CL psychia-
trists to be familiar with the phenomenon of post-transplant 
seizures, its presentations and risk factors, as they will likely 
be the physicians consulted for changes in patients’ mental 
status. NCSE is a common occurrence in ICU patients, but it 
is often underrecognized as it is mistaken for delirium [23]. 
What might be helpful is for physicians being aware of any 
minor movements concurrent with mental status changes as 
well as having high suspicion for NCSE. NCSE, though not 
as damaging as convulsive status epilepticus, is far more 
common and there is growing evidence that NCSE can con-
tribute to additional brain injury in the hippocampal region, 
prolong ICU length of stay, and increase healthcare costs 
[23]. If a patient has persistent mental status alteration after 
surgery, an EEG should be done to evaluate for seizures. 
Additional investigations, including laboratory tests, lumbar 
puncture, and/or brain imaging should also be considered [3, 
18]. Mr. K had elevated seizure risk due to multiple contribu-
tors, including surgical risks [i.e., prolonged ischemic time, 
use of multiple blood products, use of FEIBA], spikes of his 
blood pressure in combination with a calcineurin inhibitor, 
leading to the risk of PRES and intracranial hemorrhage, 
potential infection, and the use of large doses of corticoste-
roids. Immediate initiation of continuous EEG and earlier 
seizure termination may have helped decrease his recovery 
time and lessen the risk of other complications. Evidence 
indicates that transitioning from calcineurin inhibitors to 
another immunosuppressant will lead to cessation of seizure 
activity when medication is the clear inciting factor; thus, 
medication change should be explored if seizures recur 
despite control of other factors or if the medication is the 
clear cause of the seizures [3, 5, 24, 25]. It is possible that 
transitioning Mr. K from tacrolimus to a different calcineurin 
inhibitor may have helped end his NCSE earlier, although 
protection of the lung allograft is also an important consider-
ation. There have been no studies assessing neurological risk 
pre-transplant and choosing different immunosuppressant 
regimens and/or starting AEDs prophylactically to prevent 
seizures.

Mr. K. had ongoing cognitive problems throughout his 
post-transplant recovery; while part of his cognitive deficits 
were due to repeat episodes of delirium, some parts may 
have been attributable to remaining on anti-epileptic medica-
tion for months. Multiple studies have found an association 
of different anti-epileptic medications with cognitive side 
effects [CSE] [26, 27]. One review of 2860 patients noted 
that 15% of patients had intolerable CSEs attributable to an 
AED, which was correlated with decreased quality of life 
[26]. AEDs also have associated psychiatric/behavioral side 
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effects [PSEs] such as increased aggression, anxiety, mood 
changes, and suicidality [28, 29]. Levetiracetam—the AED 
Mr. K was taking for months—has one of the highest rates of 
PSEs [28]. Thus, it is unclear how much Mr. K’s psychologi-
cal sequelae were due to iatrogenic effects from his AED, 
from iatrogenic effects from other medications, and from his 
prolonged and complicated recovery.

While Mr. K was titrated on mirtazapine to address his 
changes in mood and anxiety post transplant, other trans-
plant patients who suffer post-transplant seizures may have 
their psychiatric medication discontinued due to concerns 
that the medication lowers seizure threshold. Due to the gen-
eralizations that all psychotropic drugs worsen seizure fre-
quency, psychiatric comorbidities in patients with seizures 
often are untreated or undertreated [30].

Risk of seizures with anti-depressants is overall low, 
with increased incidence occurring largely in overdose or 
in reduced drug clearance leading to higher plasma concen-
trations [30]. Bupropion, particularly its immediate release 
formulation, and the tricyclic antidepressants imipramine, 
clomipramine, and maprotiline have higher risk of seizures 
at therapeutic doses and are thus not recommended in pop-
ulations of patients with seizure activity [30]. For antipsy-
chotic medications, typical antipsychotics have higher 
pro-convulsive risk than atypical antipsychotics; of the 
atypical antipsychotics, clozapine and then olanzapine have 
elevated risk when used at higher concentration [30, 31]. In 
particular, risperidone and aripiprazole have been shown to 
have no significant impact on seizure incidence across stud-
ies [30, 31]. These data suggest that patients with comorbid 
psychiatric disorders both before and after transplant can 
safely be titrated on medication to address their symptoms, 
even after the occurrence of post-transplant seizures.

There is limited literature on how transplant teams com-
municate the risks of post-transplant complications or on the 
process of obtaining informed consent for organ transplanta-
tion. Similarly, there are limited available resources on the 
internet that educate patients about the risks of the post- 
transplant period despite evidence that the internet is the 
most common source of transplant information for patients 
and their families [32]. In the United Network of Organ 
Sharing’s document of “What Every Patient Needs to Know,” 
post-transplant complications are not addressed [33]. On the 
United States’ website for Organ Donation and 
Transplantation, risk of infection and prolonged illness 
recovery is briefly mentioned [34]. The Epilepsy Foundation 
does have an online article detailing the risks of seizures 
after transplantation, but it is under their section for profes-
sional learning [35]. Transplant teams have an ethical obliga-
tion to balance patient autonomy in their desire for 
information and choices around transplantation while prac-
ticing beneficence and non-maleficence while educating 
patients about the benefits and consequences of choices dur-
ing the transplant process [36]. Discussion around specific 

complications should be a joint decision between patients 
and their transplant teams.

Transplant psychiatrists are uniquely situated to help 
patients understand the potential neuropsychiatric sequelae 
of transplantation, assess for pre-transplant risk factors, and 
help monitor the patient after transplant surgery. In Mr. K’s 
case, the involvement of the CLP team helped assess and 
diagnose his post-transplant seizures by picking up on initial 
mental status changes. Afterwards, the team helped manage 
protracted symptoms of delirium following the seizures, 
helped manage his protracted cognitive changes following 
both seizures and delirium, and managed other mood and 
anxiety symptoms associated with his prolonged recovery 
and multiple complications.

Take Home Points
Seizures are a common complication after transplan-
tation linked to surgical risks such as ischemic time, 
hemodynamics, and thrombotic risk, as well as 
 post-surgical risks including metabolic derange-
ments, risk of infection, and use of immunosuppres-
sant medications such as calcineurin inhibitors and 
corticosteroids. During the pre-transplant education 
process, transplant teams should explore with patients 
their treatment preferences and discuss potential neu-
rological complications as a part of the informed con-
sent process, particularly if patients have 
pre-transplant risk factors such as pre-existing sei-
zure disorders, hypertension, and metabolic 
disturbances.

While most seizures self-resolve and do not recur if 
underlying issues are addressed, status epilepticus is a 
risk that has been documented in post-transplant 
patients. Seizures in addition to other neurologic com-
plications carry risk of prolonging the recovery time of 
transplant recipients, and status epilepticus carries 
additional risk of cognitive damage as well as increas-
ing risk of mortality if left untreated [37]. Given that 
NCSE is difficult to distinguish from delirium, con-
tinuous EEGs should be pursued early after alteration 
in mental status. Data from non-transplant populations 
suggest getting an urgent continuous EEG under the 
following circumstances [37, 38]:

 1. Prolonged postictal period [30 min] where patient 
does not awaken after a convulsive seizure.

 2. Altered mental status associated with twitching or 
blinking and/or fluctuating mental status.

 3. Altered mental status of unexplained etiology, 
especially in patients with a history of seizures.

 4. Unexplained altered mental status in the elderly.

15 Post-Operative Seizures in Transplantation
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 5. Stroke patients who look clinically worse than 
expected.

Seizure contributors should then be identified 
through laboratory and imaging investigation and 
addressed. Levetiracetam is the AED of choice for 
patients who require ongoing AED treatment, given 
its minimal hepatic metabolism and drug–drug inter-
actions. However, it should be used with caution in 
patients with renal impairment after surgery. Prompt 
seizure identification and intervention will help 
 optimize patient’s post-transplant recovery and 
decrease overall burden on patients and their 
families.
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16Post-Transplant Cognitive Impairment

Yelizaveta Sher and Jose R. Maldonado

 Introduction

Cognitive impairment (CI) is common in solid organ trans-
plant recipients. In fact, given that organ transplantation is 
performed as a treatment of end-organ disease, sometimes it 
is difficult to differentiate how much of the witnessed cogni-
tive disorder is due to residual symptoms of the organ failure, 
the trauma of the surgery (e.g., post-transplant delirium), the 
side effects of immunosuppressant agents, or a combination 
thereof. Another possibility of newly diagnosed or appreci-
ated CI is that patient might not actually have a new decline 
in cognition after transplantation, but rather they did not 
experience the improvement in cognitive functioning after 
transplantation.

In patients with end-stage liver disease (ESLD), hepatic 
encephalopathy (HE) is an expected complication of pro-
gressive liver failure, which is often associated with CI. The 
available evidence suggests that the prognosis of patients 
with HE is not uniform [1]. Advanced HE is a marker of the 
severity of liver dysfunction and of the presence of intracra-
nial hypertension. Severe HE (grade 3–4) upon admission 
and during hospitalization is a significant determinant of 
poor outcome [2]. A study of patients with cirrhosis (n = 226) 
demonstrated that there are residual effects on cognitive 
function, especially executive functions that result in learn-
ing impairment and working memory problems in patients 
with overt HE, even after adequate therapy and the attain-
ment of clinical “normal mental status” [3]. Furthermore, the 
psychometric performance deterioration continues and 
expands to the more basic cognitive domains of psychomo-
tor speed, set shifting, and divided attention with increasing 

numbers of episodes and hospitalizations for overt HE [3]. 
Despite previous thoughts that HE is a neuropsychiatric syn-
drome fully reversible by liver transplantation, an increasing 
body of data demonstrated, which is not uniformly the case 
[4–7]. Some studies have found that patients with a history 
of HE are at higher risk of developing neurological compli-
cations following liver transplantation [8], while others have 
found evidence for a “dementia like” parameter of minimal 
HE that is irreversible following liver transplantation [7]. 
Some have found that global cognitive function after liver 
transplantation was poorer in patients with a lower educa-
tional level, alcohol etiology, diabetes mellitus, or a history 
of HE prior to liver transplantation, and that recipients with 
prior HE had persistent impaired cognitive and motor func-
tion after LT [3, 9].

Similarly, cognitive impairment is very common in 
chronic kidney disease (CKD). For example, the prevalence 
of cognitive impairment ranges from 10 to 30%, rising to 
30 to 55% in patients older than 75 years [10]. In fact, com-
pared to age-matched controls, the prevalence of cognitive 
impairment is increased threefold in end-stage kidney dis-
ease (ESKD) [11]. It is believed that contributors to cogni-
tive impairment among ESKD patients include (a) the 
negative effects of various uremic toxins (e.g., uric acid, 
indoxyl sulfate (IS), p-cresyl sulfate (PCS), homocysteine, 
interleukin-1β, interleukin-6 and TNF-α) [12], (b) hyper-
parathyroidism, (c) chronic inflammation associated with 
ESKD, and (d) the direct negative effects of dialysis (e.g., 
osmotic shifts, hypotension) [13]. Among kidney transplant 
recipients, available data reveal that the prevalence of CI 
was 58.0% [14]. Multivariable linear regression demon-
strated that older age, male gender, and absence of diabetes 
were associated with lower Montreal Cognitive Assessment 
(MoCA) scores (p  <  0.01 for all) [14]. After renal trans-
plantation, there are many factors that might further con-
tribute to CI, including (a) ischemia-reperfusion injury 
causing upregulation of pro-inflammatory neurotoxic mol-
ecules (e.g., IL-1β, IL-6, and TNF-α); (b) the direct effect 
of immunosuppressive medications; and (c) secondary 
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complications, such as infections and post-operative delir-
ium [13].

Among heart transplant candidates, studies have found 
that cognitive impairment occurs in up to 40% of patients 
[15, 16]. The post-surgical data suggest that although there 
might be improvement in some transplant recipients, not all 
subjects return to a normal level of cognitive functioning 
[17]. It is also important to consider the fact that in recent 
years, there has been an increased use of left ventricular- 
assist device (LVAD) as a bridge to transplantation. The use 
of this device has been associated with an increased risk for 
CI, thus, potentially increasing the risk of poorer cognitive 
outcome after successful heart transplantation [18, 19]. As in 
other solid organ transplant recipients, a number of factors 
might contribute to cognitive dysfunction among this patient 
population, including recipients’ age, immunosuppressant 
side effects, altered cerebral blood flow and cerebrovascular 
pathology, post-surgical complications (e.g., delirium, sei-
zures), and residual effects of pre-transplant decline [16].

Whatever the cause, the presence of CI after organ trans-
plantation is distressing to patients and their loved ones, 
impairs their quality of life, makes taking care of oneself and 
adherence to complex post-transplant regimen more chal-
lenging, and can worsen post-transplant outcomes [20, 21]. 
Yet, it is not discussed enough among transplant recipients 
and transplant care teams. Thus, frequently, providers are not 
sure when and how to evaluate it and what interventions they 
can offer to their patients.

Case History

Our patient is a 65-year-old man who underwent lung trans-
plantation for interstitial lung disease (ILD) 2 years ago. His 
transplant course was complicated by delirium, which 
resolved prior to discharge from the hospital with the assis-
tance of short-term use of risperidone. He was followed by a 
transplant psychiatrist for depression after transplantation 
and was treated with sertraline 100 mg daily. Now he presents 
2  years after transplantation with a complaint of memory 
problems. The patient expressed concerns that he might be 
developing “early dementia”. He notes that he is forgetful 
about names of new people he meets, it is harder for him to 
concentrate when he is reading books, and that overall, he just 
feels “duller.” The patient described that after transplantation, 
it has just been “harder for him to make cognitive connections 
and be quick in his thinking, the way it felt before.”

Of note, the patient lives with his wife of 35 years. She 
manages their finances, as she has done since he became ill 
before transplantation. The patient takes medications on his 
own, but wife helps him to arrange them into his weekly pill 

box every Sunday. He is taking care of all his activities of 
daily living (ADLs) on his own. Family history is significant 
for a mother who was diagnosed with Alzheimer’s type 
dementia at the age of 72. The patient has a college degree.

During the initial psychiatric evaluation, the patient was 
awake, alert, and overall attentive. He was oriented fully. 
Montreal Cognitive Assessment (MoCA) was performed, 
revealing a score of 25 out of 30 with patient losing 2 points 
within the visuospatial/executive domain, 2 points on lan-
guage, and 1 point on his recall. He was evaluated for depres-
sion and anxiety using the Patient Health Questionnaire 
(PHQ)-9 and Generalized Anxiety Disorder Scale (GAD)-7, 
obtaining a score of 5 (points for poor sleep and increased 
fatigue) and 5, respectively. His medication list was reviewed 
for psychoactive meds. He was asked about alcohol, tobacco, 
pain medication, and recreational drug use, which he denied, 
except for a glass of wine twice per week.

Recent laboratory values were reviewed, and they were sig-
nificant for renal impairment, with creatinine clearance of 54. 
Tacrolimus levels were reviewed, and while he had several 
elevated levels throughout the years, they were within thera-
peutic range in the last half a year. Additional laboratory work-
up for reversible causes of dementia, including thyroid studies, 
vitamin levels, and screening for HIV and syphilis were done.

He was then referred for a neuropsychiatric evaluation, 
which revealed that the patient performed “at or near expec-
tation in almost all domains during the current evaluation, 
however, demonstrated mild weaknesses in working mem-
ory and processing speed that are possibly related to reported 
sleep problems/fatigue and medication side effects.”

The patient was, thus, further referred to sleep clinic 
where he was diagnosed with obstructive sleep apnea (OSA), 
and the use of continuous positive pressure airway (CPAP) 
was recommended. The patient was also started on melato-
nin and suvorexant for sleep. He was reassured about his 
overall functioning. The transplant team and patient/family 
were encouraged to use written documentation to convey 
clinic recommendations. The patient was also educated 
about the effects of sleep deprivation and cognition and 
instructed to increase his exercise to help with sleep, energy, 
and perceived cognition. A scheduled follow-up with neuro-
psychological evaluation was scheduled in a year to evaluate 
for any progression of the symptoms.

Clinical Questions
 1. What is the frequency and what are the possible etiolo-

gies of cognitive impairment in transplant recipients?
 2. What should an evaluation of cognitive impairment entail 

in transplant recipients?
 3. What are potential treatment options for cognitive impair-

ment in transplant recipients?
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 Discussion

 Epidemiology and Etiologies of Post- 
Transplant Cognitive Impairment

Post-transplant cognitive impairment is common in all solid 
transplant recipients. Based on several studies, it is prevalent 
in lung transplant recipients. For example, a study of 42 
patients up to 64 months after lung transplantation demon-
strated that mild cognitive impairment with a MOCA score 
of 18–25 was observed in 67% of post-transplant patients, 
while moderate cognitive impairment (score 10–17) was 
seen in 5% of patients [22]. Similarly, in a study of 124 lung 
transplant recipients, transplanted between 1 and 264 months 
(mean 60.1 ± 44.1 months) prior to detailed neuropsycho-
logical assessment, 70% of patients demonstrated cognitive 
impairment in at least one domain [23]. Out of 4 tested 
domains (executive functioning, verbal memory, visual 
memory, and concentration/attention), the most frequent 
impairment was noted in executive function (78% of recipi-
ents) followed by verbal memory impairment (72%) [23]. Of 
note, the cognitive deficits in this study were not correlated 
with age, gender, education, particular immunosuppressive 
medications, or time since transplantation.

In another study of 49 lung transplant recipients, at least 
20% of individuals exhibited at least one impairment on the 
test battery at their 6-month neurocognitive assessment [20]. 
Of significance, during a 13-year follow-up, better neurocog-
nition was associated with longer survival (hazard ratio 
[HR] = 0.49 [0.25–0.96], p = 0.039), with strongest associa-
tion for tests assessing processing speed and exercutive func-
tion [20].

Cognitive impairment has also been evaluated in heart 
transplant recipients. In a study of 37 patients, comparing 20 
patients on everolimus and 17 patients on calcineurin inhibi-
tors (CNIs) (i.e., tacrolimus and cyclosporine), 40% of sub-
jects had cognitive impairment in at least one domain, 
defined as performance at least 1.5 standard deviations below 
normative mean [24]. Of note, there was no statistically sig-
nificant differences between immunosuppressant groups 
across cognitive domains, but some postulated predictors of 
cognitive impairment in this group included estimated pre-
morbid IQ, age of donor, cold ischemic time, creatinine at 
time of cognitive assessment, and lifetime cerebral bleeding/
infarction [24].

Similarly, cognitive impairment has been identified in up 
to 50% of liver transplant recipients [25] and in more than 
50% of kidney transplant recipients [14]. In general, overall 
cognitive function may be impaired after liver transplanta-
tion in the absence of major neurological complications 
related to the surgical procedure or the postoperative man-
agement, due to evidence of central nervous system damage 
[9, 26]. There are also data to indicate that patients suffering 

from HE at the time of liver transplantation may be more 
vulnerable to the metabolic stresses of surgery and the neu-
rotoxicity of the drugs used, and were at highest risk for such 
complications [27]. In fact, in a study of perioperative neuro-
logical complications after liver transplantation, 90% of HE 
recipients experienced neurological complications, com-
pared with 6.5% of recipients without HE prior to liver trans-
plant [27]. In this study, logistic regression identified active 
preoperative HE as the strongest predictor of postoperative 
morbidity (OR 10.7, 95% CI 3.8–29.9) [27]. Others have 
found that patients with a history of overt hepatic encepha-
lopathy (OHE) before liver transplantation had worse cogni-
tive performances (p  <  0.001) and EEG performances in 
comparison with their counterparts with a negative history 
[28]. The same study showed significant cognitive improve-
ment after liver transplantation (p  <  0.01); however, their 
global cognitive performance remained slightly impaired 
(p < 0.01), even though electroencephalograms (EEGs) nor-
malized for 98% of the patients (p < 0.01).

The etiology for post-transplant cognitive impairment is 
likely multifactorial, including various pre-operative, peri- 
operative, and post-operative factors. The pre-operative fac-
tors comprise pre-transplant cognitive impairment and 
frailty. Pre-transplant cognitive impairment is common in 
patients with end-stage disease as discussed above and can 
be due to brain hypoxia in patients with end-stage lung or 
heart disease, uremia in patients with end-stage kidney dis-
ease, and hepatic encephalopathy in liver patients. Pre- 
transplant frailty has been shown to predict eventual 
worsening of cognition in kidney transplant recipients [29].

Peri-operative factors contributing to post-transplant cog-
nitive impairment include allograft ischemic time, primary 
graft dysfunction, time spent on mechanical ventilation, 
intraoperative hypoxia, micro-emboli, and length of inten-
sive care unit stay [20, 22, 30, 31].

Finally, postoperative factors include development of 
delirium, physical functioning after transplantation, pres-
ence of acute rejection, and immunosuppressive medica-
tions. Delirium is common after organ transplantation with 
up to 40% of lung transplant recipients [32, 33], up to 25% 
of heart transplant recipients [34], and up to 47% of liver 
transplant recipients affected by this neuropsychiatric com-
plication [35]. Post-operative delirium has been associated 
with worsened cognition in transplant recipients and other 
critically ill patients [20, 36].

In addition, drug neurotoxicity can influence cognition in 
transplant recipients. The most likely medications to contrib-
ute to neurotoxicity in this patient population include corti-
costeroids and CNIs. Prolonged exposure to endogenous 
cortisol levels is associated with decreased hippocampal vol-
ume on magnetic resonance imaging (MRI) and results in 
memory impairment [13]. In fact, it has been demonstrated 
that kidney transplant recipients treated for rejection with 
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high doses of prednisolone experience memory impairment. 
Mild calcineurin neurotoxicity (e.g., tremor, neuropathies) 
occurs in about 40% of kidney transplant patients, while 
severe toxicity (e.g., psychosis, seizures, posterior reversible 
encephalopathy) affects up to 5% of patients [13]. While 
CNIs do not readily cross the blood–brain barrier (BBB), in 
the presence of underlying comorbidity (such as neurode-
generative disease, systemic infections or hypertension), the 
BBB can be disrupted. Once CNIs have entered the brain, 
they might lead to altered neurotransmission via calcineurin 
inhibition, further leading to changes of calcium homeostasis 
and gene expression [13]. This can in turn affect memory and 
other aspects of cognition.

 Evaluation

The evaluation of post-transplant cognitive impairment fol-
lows the general guidelines (Please see Table  16.1 for full 
suggested work-up). It is important to carefully review the 
patient’s history to understand potential risk factors, potential 
etiologies, and contributors of CI, and to identify any revers-
ible factors. The patient’s medication list should be carefully 
evaluated for the presence of any psychoactive medications, 
both prescribed and over the counter which could further 
impair the patient’s cognition (e.g., anticholinergic medica-
tions, antihistaminic agents, benzodiazepines). We should 

also evaluate for the presence of any mental health contribu-
tors, such as depression and anxiety. The patient should be 
questioned about the use of any psychoactive substances that 
might affect cognition (e.g., alcohol, cannabis). The labora-
tory work-up should include a complete metabolic and blood 
count panel, as well as evaluation of thyroid tests, vitamin 
levels (thiamine, B12, D), RPR, and HIV. Imaging, such as 
head CT scan and/or brain MRI might be important to evalu-
ate for volume loss, ischemic events, or trauma sequalae. 
Neuropsychiatric testing might be helpful to further identify 
and specify cognitive deficits, query the etiology, and help 
develop strategies for better patient functioning and commu-
nication between the team and the patient. There is no specific 
neuropsychiatric battery for transplant recipients. Most com-
monly in clinical practice, neuropsychologists choose tests 
that allow a detailed assessment of various cognitive domains: 
visuospatial function, memory, attention, executive function, 
language, and praxis. Neuropsychiatric testing also allows for 
more detailed behavioral observations which are not always 
overt during the psychiatric encounter (e.g., dependent traits, 
poor effort, sensorial deficits).

 Treatment

The appropriate treatment of course will depend on the iden-
tified etiology of the CI, understanding that some deficits 
might be irreversible. In addition to addressing the underly-
ing contributors (e.g., sleep disorders, anxiety, depression, 
medication side effect), the treatment of cognitive impair-
ment in transplant recipients can consist of both pharmaco-
logical (if available) and non-pharmacological interventions, 
including improvements in the psychosocial support of both 
the patient and his/her caregivers. If identified, the underly-
ing etiology should be addressed.

 Pharmacological
There are no studies evaluating the use of cognitive enhanc-
ers (e.g., rivastigmine), NMDA antagonists (e.g., meman-
tine), or psychostimulants (e.g., methylphenidate, modafinil, 
dextroamphetamine) in the management of transplant-related 
cognitive impairment. However, in our clinical experience, 
these agents can be useful in carefully selected cases.

 Contributors
Depression is a significant comorbidity after transplantation and 
can affect cognition, quality of life, and outcomes. Thus, depres-
sion should be evaluated for and treated in all organ transplant 
recipients, especially when patients present with cognitive com-
plains [37]. If depression is identified as a contributor, psycho-
therapy and/or medications can be helpful. If medications are 

Table 16.1 Work-up and differential of cognitive impairment in trans-
plant recipients

Neuropsychological testing
•  Bedside cognitive tests (e.g., MOCA and MMSE)
•  Detailed neuropsychological testing
•  Screening tests for depression and anxiety (e.g., PHQ-9, GAD-7, 

HADS, GDS)
Laboratory work-up
•  Complete metabolic panel, complete blood count, thyroid tests, 

vitamin levels (thiamine, B12, D), RPR, HIV
Imaging
•  Head CT scan
•  Brain MRI
Review of medications
•  Review of any medications for potential sedating and 

anticholinergic effects
Discussion of psychoactive substance use
•  Alcohol
•  Benzodiazepine agents
•  Antihistaminic agents
•  Pain medications
•  Nicotine
•  Recreational drugs (including THC)
•  Caffeine
Consideration of sleep/energy/exercise patterns
Consideration/evaluation of underlying organic factors
•  Obstructive sleep apnea
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considered, the clinician can select among SSRIs with the lowest 
degree of sedation and minimal drug–drug interactions. Thus, 
sertraline, citalopram, and escitalopram are the preferred agents, 
when depression is associated with significant symptoms of 
anxiety. On the other hand, bupropion, a dopamine-norepineph-
rine reuptake inhibitor, might be the preferred agent when major 
symptoms are associated with symptoms of impaired attention, 
concentration, low energy, and/or amotivation.

 Substance Use
In the case prescribed or over the counter medications with 
adverse effects on cognition are identified, these should be 
tapered off and adequate treatment substitution should be 
provided. When opiates or benzodiazepines are identified as 
potential culprits, these should be cautiously tapered off to 
minimize the possibility of substance withdrawal or symp-
tom rebound, and when indicated, these agents should be 
substituted, as appropriate, with appropriate alternative 
agents with no effect in alertness and cognition. In the case, 
a substance use disorder is identified, and patients should be 
provided necessary resources, referrals, and treatment—this 
might include medication-assisted treatment or psychothera-
peutic interventions for addictive disorders such as cognitive 
behavioral therapies or 12-step programs.

 Non-pharmacological

Exercise and Diet
Available research data suggest that exercise can improve 
cognition in patients with end-stage organ disease and trans-
plant recipients. In particular, the literature in kidney recipi-
ents suggests that exercise and cognitive exercises can 
improve cognition and decrease the risk of developing 
dementia [38]. Among lung transplant recipients, post- 
transplant exercise and improved physical functioning have 
been associated with better neurocognition [22].

Social Support
It is important for the team to provide the patient and his 
caregivers with the necessary psychoeducation regarding the 
changes patients might experience. Some patients might 
need more assistance with working on adherence to their 
complicated medication regimen. Family members can help 
patients with filling out the medication boxes and setting the 
reminders to take medications at the right time on alarms or 
smart phones. A variety of apps are available to help patients 
with adherence to medications. While the evidence for the 
overall effectiveness of these apps varies, some patients, 
such as those with CI, might benefit from such interventions. 
Moreover, the team should be sensitive to modes of 
communication that work best for the patients.
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 Introduction

Drinking is implicated in 1 in 20 global deaths [1]. Its medi-
cal disease burden on society is enormous [2, 3] and alcohol 
associates with myriad mental health problems (suicide [4], 
anxiety [5], depression [5] as examples) each of which 
adversely affects the health, wellness, and adherence of 
transplant candidates and recipients. Perhaps the quintessen-
tial intersection of alcohol-related complexity is liver trans-
plantation (LT), where alcohol is both a primary and 
adjunctive etiology of organ dysfunction. Alcohol recently 
became the leading cause for LT in the United States [6].

While we will discuss various challenges in the evalua-
tion and treatment of alcohol use disorder (AUD) in trans-
plant patients in this chapter, we also note that these same 
patients are highly, and uniquely, motivated to change based 
on their health [7]. This means that amidst the challenges and 
complexity, there are also opportunities for mental health 
(MH) clinicians to leverage this distinctive momentum 
toward AUD treatment engagement and favorable clinical 
outcomes before and after transplant.

Case Histories

Case 1: Alcohol Use Disorder in a Transplant 
Candidate

“Becky” is a 30-year-old female with a history of decompen-
sated alcohol-related liver cirrhosis complicated by varices, 
ascites, hepatic encephalopathy, spontaneous bacterial peri-
tonitis, and end-stage renal disease secondary to hepatorenal 
syndrome requiring intermittent hemodialysis. She is admit-
ted emergently to the hospital for worsening symptoms of 
decompensated cirrhosis. The medical team requests a con-
sult with transplant psychiatry to evaluate the Becky’s candi-
dacy for simultaneous liver and kidney transplant as her 
clinical condition is steadily worsening and a decision about 
her candidacy must be made imminently.

Becky had previously undergone transplant evaluation at 
an outside center and her evaluation at that center was closed 
for psychosocial reasons. The team does not have the details 
of this decision. Becky’s transplant evaluation at our center 
began outpatient 3 months ago, and at that time, hepatology 
documented her stating that she did not have an alcohol 
problem. While alcohol biomarkers were positive several 
months ago during outside transplant evaluation (serum 
phophatidylethanol 632  ng/mL, urinary ethyl glucuronide 
912 ng/mL), these have remained negative with our center’s 
monthly rechecking. Transplant social work evaluated her 
alongside hepatology and found her to be a high risk candi-
date with a Stanford Integrated Psychosocial Assessment for 
Transplant (SIPAT) score of 52 and they referred her, for 
logistic reasons, for a substance use disorder (SUD) evalua-
tion in Becky’s local area. Those community SUD clinicians, 
in turn, recommended that Becky attends an intensive outpa-
tient program (IOP). Initially, Becky declined to follow on 
the recommendation for IOP.  After it was clarified that 
attending the recommended treatment is required for trans-
plantation listing, she acquiesced.

As she grew increasingly ill in the ensuing weeks, her 
insight and motivation shifted and, between frequent hospi-
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talizations and dialysis, she courageously attended five full 
days of IOP. Her providers gave encouraging clinical reports 
to the transplant team and strongly advocated for Becky’s list-
ing. She had also attended two sessions of individual psycho-
therapy. She was unable to attend recommended local 
Alcoholics Anonymous meetings due to medical limitations.

Given the need for imminent decision making, transplant 
psychiatry evaluated Becky at bedside while she is admitted to 
the medical service where essential additional details of her 
psychiatric and SUD history were elicited. Becky first drank 
during adolescence with resultant legal charges. She had a 
child pass away unexpectedly 6 years ago and her drinking 
sharply increased to at least a pint of liquor (roughly 11 stan-
dard drinks) daily. Her severe AUD subsequently went 
untreated until her more recent decompensation and worsen-
ing health. She has a remote history of cannabis and cocaine 
use and recreational prescription psychostimulant use which 
resulted in clinically significant hypertension. There is a robust 
family history of alcohol problems including her father and 
mother. Becky is a survivor of domestic violence with long-
standing trauma-related symptoms consistent with post-trau-
matic stress disorder. She had previously undergone several 
trials of selective serotonin reuptake inhibitors (SSRI), benzo-
diazepines, and sleeping medications though each overlapped 
with periods of heavy drinking and their effects are unclear. 
Over several years, multiple primary care and other medical 
providers had unsuccessfully referred her for psychiatric and 
SUD treatment. Three years prior, she had been discharged 
from an outside family medicine clinic due to poor follow-up 
and frequent no-shows. Becky exhibits current and evident 
commitment to long-term sobriety and a current acceptance of 
her AUD. She reflects on her drinking history and discusses 
new coping strategies to manage distress. Her trauma symp-
toms have been treated in recent months with escitalopram 
and have improved significantly.

Clinical Questions
 1. Which factors place this patient in a higher risk category 

for LT?
 2. Does the length of sobriety before transplant matter?
 3. How should teams conduct pre-transplant AUD evalua-

tion, treatment, and monitoring?
 4. How should transplant teams interact with patient and 

families regarding AUD?
 5. What should transplant teams do to facilitate their own 

productive AUD discussions and decision making?

 Discussion

 Which Factors Might Place this Patient 
in a Higher Risk Category for Transplant?
The literature contains a variety of risk factors for returning to 
drinking after transplant including severe psychiatric comor-

bidities, suicidal ideation and attempts, younger patient age, 
absence of children, poor social support, first- degree relatives 
with SUD, treatment non-adherence, shorter sobriety periods, 
polysubstance use, and prior unsuccessful SUD treatment [8–
11]. While high-fidelity prediction of relapse is impossible 
given this wide variety of dynamic risks, clinical judgment and 
risk stratification using an accumulation of factors and careful 
follow-up treatment planning are paramount.

 Does the Length of Sobriety before Transplant 
Matter?
There is no interval of pre-transplant sobriety that reliably pre-
dicts post-transplant sobriety but each month of pre- transplant 
sobriety confers less risk to drink [9, 12]. Transplant psychia-
trists commonly evaluate candidates with prolonged sobriety 
who lack AUD insight constituting a high risk for transplant. 
Similarly, there are newly sober candidates who are so ill that 
they will never survive to attain longer periods of sobriety who 
are favorable transplant candidates. Length of sobriety is one 
factor of an AUD patient’s candidacy considered alongside 
other risk factors mentioned above and should be verified with 
toxicology whenever possible to verify patients’ reports. 
Although it is more concrete and numerical, sobriety duration 
should not eclipse other more abstract and subjective markers 
of behavior change and insight as discussed below.

 How Should Teams Conduct Pre-Transplant AUD 
Evaluation, Treatment, and Monitoring?
The stakes of a transplant AUD evaluation cannot be overstated: 
definitive medical treatment, improved quality of life, and lon-
gevity on one hand with death, morbidity, and disability on the 
other. Yet there is no widely accepted protocol as to the precise 
approach to AUD in transplant and between policies and prac-
tices are often heterogeneous. The LT community desires more 
standardization [13] given changes in the field resulting in trans-
planting more patients with acute alcohol-associated hepatitis 
(AAH), a topic covered in another chapter.

During evaluation, patients desire to make a good first 
impression just as they would during other important evalua-
tive situations. As such, patients may be motivated con-
sciously or subconsciously to conceal or minimize aspects of 
their history including substance use. Especially in alcohol- 
related liver disease (ALD), the underlying AUD is often 
severe [14] meaning that clinicians face uniquely steep chal-
lenges in speaking openly with patients about their drinking 
alongside the task of providing adequate SUD treatment in 
the context of end-stage medical disease.

The transplant psychiatry environment is different from tra-
ditional psychiatric settings in several important ways. 
Transplant clinicians must maintain equipoise between patient 
advocacy and stewardship over precious donor organs. 
Therapeutic alliances can be difficult to build and maintain 
since psychiatric evaluations often arise from transplant team 
insistence rather than from treatment-seeking patients; clini-

G. S. Winder et al.



139

cians are often perceived as obstacles rather than advocates. 
Some patients are unaware that they are  seeing a psychiatric 
clinician. Such early confusion and defensiveness impacts rap-
port. Typical parameters of confidentiality are compromised 
given the need for psychiatric clinicians to communicate thor-
oughly with transplant colleagues along with the likelihood that 
documentation will be accessed by other transplant centers.

Given the prevalence of AUD in general and transplant 
populations, transplant teams should regularly screen for 
alcohol use at least once during all candidate evaluations. In 
many programs, AUD evaluations are initiated by transplant 
social workers who refer patients to transplant psychiatrists 
or psychologists as needed. Cross-training and interprofes-
sional collaboration refine these workflows.

The timetables of end-stage disease progression and 
transplant logistics often demand rapid AUD evaluation. In 
patients with more available time in their pre-transplant 
course (i.e., patients on dialysis, with left ventricular assist 
devices, or those with milder disease), teams may require 
evidence of AUD treatment engagement and response along 
with negative toxicology before listing and transplant or as a 
requirement to keep their listing active. Transplant centers 
may need to collaborate with community clinicians, with 
varying transplant-specific expertise, given the broad geo-
graphic dispersal of patient populations. Patients may be 
motivated to attend AUD treatment only to fulfill a require-
ment rather than to gain insight, develop coping skills, 
deepen understanding of their drinking, maintain lifestyle 
changes, prevent relapse, and rebuild social support net-
works. Clinicians must balance advocating for patients in 
their AUD recovery while not colluding with those who are 
not developing insight and moving through stages of change.

Observing treatment response is often not feasible, how-
ever, in severely ill patients with high short-term mortality or 
those likely to be transplanted quickly once listed (i.e., cer-
tain blood types). In acute settings, a single evaluation of 
patient AUD insight and treatment commitment may be all 
the team has, along with collateral information from family 
and medical records, to make clinical decisions. Prioritizing 
psychosocial interviews ahead of likely patient mental status 
changes (i.e., hepatic encephalopathy) is often prudent given 
this paucity of data.
Serial clinical and toxicological evaluations are prudent for 
monitoring at-risk patients. Psychometric instruments like 
the Alcohol Use Disorders Identification Test (AUDIT) [15] 
can be useful in detecting and stratifying risk. Clinician- 
rating scales like the SIPAT [16] can be helpful in synthesiz-
ing a patient’s overall psychosocial risk but should not 
replace clinical judgment. Serum phosphatidylethanol (PEth; 
indirect marker of alcohol exposure with a detection window 
of 2–4  weeks [17] and urinary ethyl glucuronide (uEtG; 
direct, minor ethanol metabolite which turns positive after a 
single drink and remains positive for up to 80 h [18]) used 
together can provide valuable information about recent 

drinking. Patients who drink right before their evaluation 
may have a positive uEtG and a negative PEth. Conversely, 
drinking patients who stop days before their evaluation can 
be PEth positive and uEtG negative. The therapeutic alliance 
may be adversely affected by use of toxicology which 
patients often interpret as intrusive and evidence of provider 
mistrust. On the other hand, some patients in recovery may 
find the knowledge they are subject to testing an additional 
motivating factor to maintain abstinence.

 How Should Transplant Teams Interact 
with Patient Families Regarding AUD?
Family support systems are vital to both AUD recovery and 
successful organ transplantation. Transplant psychiatry clini-
cians often reinforce education about the unique transplant 
process, gather collateral clinical histories, and recruit fam-
ily to support patients’ transplant courses and AUD recovery. 
A warm practical, de-stigmatized, and non-judgmental 
approach facilitates working with families of AUD patients.
Families commonly have strong and sometimes contradic-
tory emotions regarding patients’ medical illnesses and their 
AUD. Clinicians must be prepared to mediate difficult and 
complex discussions. A patient, teach-back method of infor-
mation transfer can assist clinicians in ensuring families 
build understanding amidst such strong feelings. Due to con-
cealment or unawareness, family members may not fully 
understand AUD and the nature of their loved one’s drinking 
at the time of transplant evaluation. Key teaching points 
include the role of alcohol in liver disease, clear need for 
complete abstinence, relapse potential and associated risk 
factors, and the need for candor and alliance. Particularly 
during urgent presentations (i.e., fulminant liver failure sec-
ondary to acute decompensation), families may occupy a 
strong advocate role which could place them at odds with the 
transplant team’s goals. Families rightly desire to save their 
loved one and may distort or filter important information 
fearing the effects of full disclosure. The team’s recommen-
dations for ongoing AUD treatment may seem unnecessary, 
irrelevant, unwelcome, judgmental, paternalistic, or impos-
sible given the challenging circumstances.

 What Can Transplant Teams Do to Facilitate 
Productive Pre-Transplant AUD Discussions 
and Decision Making?
Patient outcomes are affected by how members of a medical 
team perceive one another [19]. Transplant teams are large 
amalgams of diverse specialties and disciplines and com-
posed of individual clinicians of varying levels of AUD expe-
rience and understanding. The composition of centers’ 
psychosocial teams varies and may include many clinicians 
fully embedded within the transplant workflows or only a 
few clinicians completely unaffiliated with the center.

All clinicians have individual experiences and opinions 
about AUD from their training, clinical work, personal lives, 

17 Alcohol Use Disorders in Organ Transplantation



140

and communities which colors how they understand 
AUD. AUD information is largely subjective, unlike the more 
objective lab and imaging data that the team uses elsewhere in 
their work. Given this multilevel complexity, selection con-
ferences are unlikely to be an ideal venue for initial AUD dis-
cussions. Just as meetings exist for other aspects of transplant 
(i.e., tumor boards, donor evaluation meetings, morbidity, and 
mortality), psychosocial meetings running parallel to selec-
tion conferences are optimal places for careful discussion and 
vetting of AUD cases. This ensures that AUD presentations 
for the transplant selection meetings will be focused and stan-
dardized facilitating more efficient discussion with medical 
and surgical colleagues. For centers without embedded clini-
cians, cordial and bidirectional correspondence between the 
transplant center and unaffiliated colleagues is optimal to 
ensure that AUD evaluations and treatment are sufficiently 
thorough and aligned with transplant-specific goals.

Case 1 Outcome

Becky’s case was discussed at length during each of the trans-
plant team’s weekly selection conferences over the course of 
her month long inpatient stay. Some team members strongly 
advocated for the patient given Becky’s young age, life stress, 
and her observed admirable changes in her insight and com-
mitments to treatment. Her depression and anxiety had been 
treated with medication and psychotherapy and her clinicians 
provided favorable reports. Other team members were con-
cerned about the chronicity and severity of her polysubstance 
use and her history of medical and psychiatric treatment non-
adherence. Her sobriety was short, much of it comprised by 
the controlled hospital inpatient environment. Team discus-
sions surrounding Becky’s case were lengthy and contentious. 
In the end, the committee decided that the patient was not an 
appropriate candidate and Becky died during that 
hospitalization.

Case 2: Alcohol Use Disorder After Liver 
Transplantation

“Craig” is a 35-year-old male with a history of alcohol- related 
cirrhosis complicated by ascites, hepatic hydrothorax, and 
encephalopathy first diagnosed 2 years while drinking a fifth 
(750 mL, 17 standard drinks) of liquor per day. Psychiatric 
history is significant for chronic disorders of generalized anxi-
ety disorder and major depression disorder, recurrent. He 
transferred care to the transplant center from an outside center 
after experiencing dissatisfaction with that center’s clinicians.

Over Craig’s year of pre-transplant affiliation with the cur-
rent transplant center, he successfully engaged with and 
maintained local AUD treatment and followed regularly with 
transplant psychiatry. He continued taking venlafaxine for 

anxiety and depression and gabapentin off-label for AUD 
which were helpful and well tolerated. Serial alcohol bio-
markers have been consistently negative and reassuring pre-
transplant. His last drink was 1 year prior to his liver transplant 
which eventually came from a deceased cardiac donor.

Two months post-liver transplant, Craig’s transaminases, 
alkaline phosphatase, and total bilirubin trended upward. 
Ischemic cholangiopathy was diagnosed, and re-transplant 
was considered. Also, around this time, Craig unexpectedly 
discontinued AUD treatment and all transplant psychiatry 
follow-up and, unbeknownst to the team, severely relapsed 
to drinking (sharing a fifth of liquor with a new girlfriend 
3–4 days per week over 2 months). Positive phosphatidyl-
ethanol (PEth) testing in transplant surgery clinic (70 ng/mL) 
eventually revealed alcohol exposure and allowed the team 
to clinically detect and address his drinking. The team 
acknowledged that his elevated liver enzymes might have 
come from drinking in addition to ischemic cholangiopathy. 
Craig’s mother had been aware of the relapse and did not 
notify the team.

After several ensuing transplant psychiatry visits address-
ing alcohol use though motivational interviewing, patient 
restarted medications, reconnected with local AUD therapy 
(including completing an intensive outpatient program), 
attended local 12-step meetings and obtained sponsorship, 
and followed up regularly. AUD medications included nal-
trexone and gabapentin while his anxiety and depression 
were treated with regular and frequent psychotherapy, mir-
tazapine, and buspirone. Transplant psychiatry is asked at 
6-months post- transplant whether Craig should be re-trans-
planted. Craig’s local therapists and recovery meeting group 
leader wrote letters documenting treatment response.

Clinical Questions
 1. What kind of post-transplant AUD follow-up and moni-

toring should teams implement?
 2. How should teams respond to post-transplant drinking?
 3. Are AUD and other psychiatric medications safe to use in 

post-transplant patients?
 4. How should teams collaborate with mental health provid-

ers not affiliated with the transplant center?

 Discussion

 What Kind of Post-Transplant AUD Follow-Up 
and Monitoring Should Teams Implement?
Alcohol use is less likely to occur in the peri-operative phase 
of transplant care [20] which can lead to its inadvertent de- 
prioritization in post-transplant encounters due to myriad 
other pressing issues. Patients’ post-operative recovery may 
not allow return to AUD care right away, but inpatient teams 
should be assertively discussing the need for the patient to 
recommence AUD treatment promptly after hospital dis-
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charge as medically appropriate. When AUD information 
comes from medical and surgical providers and is presented 
as integral to graft health and clinical outcomes, the post- 
transplant need for AUD treatment uniquely solidifies in the 
minds of patients and families. Teams should avoid clinical 
approaches which foster antagonism or shame.

Consistent monitoring of AUD patients is essential and 
includes in-person evaluations including questions about 
drinking, urges and cravings, near misses, triggers, changes 
in support, or other new stressors. Medical and surgical cli-
nicians may elect to defer some of these in-depth and 
nuanced questions to psychosocial colleagues, but patients’ 
AUD care should remain prominent in all medical charting 
and clinic conversations as a permanent, relevant element 
of the patient’s ongoing care. Validated psychometric ques-
tionnaires are useful post-transplant tools in detecting men-
tal health changes and other factors related to alcohol 
relapse risk alongside toxicological biomarkers (serum 
phosphatidylethanol, urinary ethyl glucuronide, urine coti-
nine, and urine drug screens) querying recent substance 
exposure. Such monitoring can foster patient accountabil-
ity as patients realize transplant teams are dedicated to 
ongoing monitoring. Teams will need to individualize their 
own use of toxicology based on cost, feasibility, and 
availability.

 How Should Transplant Teams Respond to Post-
Transplant Drinking?
Post-transplant drinking negatively affects transplant out-
comes [21] and follows different trajectories with earlier 
drinking portending more severe relapses [20]. It is challeng-
ing to predict which patients will relapse as the literature, as 
mentioned above, is heterogeneous as to which factors might 
associate with relapses after transplant.

Teams, while striving to apply thoughtful and equitable 
selection criteria, must prepare themselves for an inevitable 
frequency of AUD recurrence post-transplant and ensure 
they have adequate procedures and personnel to detect risk 
and clinically respond. This involves thoughtful drinking- 
related questions during clinical encounters, long-term use 
of biomarkers, and collateral updates from family. Teams 
must also be cautious about new or resumed use of other 
addictive substances (i.e., chronic benzodiazepines, pro-
tracted opioid regimens). Addressing anxiety, sleep, or pain 
post-transplant should involve medications with low or no 
addictive potential when possible. Psychotherapy can be 
effective as adjuvant and as monotherapy for these condi-
tions. If opioids must be used, standard precautions aimed at 
tapering medication should be in place.

Post-transplant patients can get mixed messages from cli-
nicians who may inadvertently lead patients to believe that 
resumed moderate drinking is safe and permitted. If teams 
check in less and less over time about drinking, it may inad-
vertently signal to patients and families that alcohol absti-

nence and AUD treatment is unimportant. Transplant 
clinicians truthfully respond to questions like “will alcohol 
hurt my organ?” by stating accurately that small and infre-
quent amounts of alcohol, in and of themselves, may not nec-
essarily be dangerous to the transplanted organ. However, if 
they are speaking to an AUD patient unable to regulate their 
drinking, then any implicitly permissive statements may, in 
the end, collude with a patient’s AUD and cause negative 
outcomes. If transplant teams do not have their own under-
standing of AUD or if they lack embedded mental health pro-
viders with whom they regularly collaborate, then the 
likelihood of consistent AUD follow-up may be reduced. 
Teams not using toxicology to verify what patients are 
reporting may be erroneously complacent about the status of 
the patient’s AUD when in fact patients need help.

Transplant recipients commonly have a unique psychol-
ogy regarding post-transplant alcohol ideation, cravings, or 
slips/relapses. Some patients experience potent shame 
when they experience any alcohol-related cue or urge after 
transplant. Urges are expected given the nature and chro-
nicity of AUD, but patients often fear disclosing their 
occurrence to their team or family. Their gratitude for sub-
stantial transplant resources and effort can limit their can-
dor and ability to access needed support; they do not want 
to disappoint their care team. When patients slip or relapse, 
shame often only fuels ongoing concealed drinking risking 
a spiral of deception and drinking that can have disastrous 
consequences.

Teams must accept and prepare for the fact that alcohol 
relapse will occur in some proportion of transplant patients 
and understand that AUD by definition is a chronic, relaps-
ing condition. When relapse happens, transplant teams 
should expect to experience strong emotions themselves: 
betrayal, anger, or disappointment that a patient would 
drink. These feelings are natural given the amount of work 
that goes into transplant, the pricelessness of donor organs, 
and the singular relationship between transplant clinicians 
and patients. Patient families commonly have similar strong 
reactions toward relapsing patients. If unchecked, however, 
these feelings can lead to clinician and family detachment 
and a sense of futility which may only worsen a patient’s 
shame and concealment and reduce engagement and disclo-
sure. Transplant psychiatry clinicians must be liaisons 
between patients and their medical teams and families given 
the importance of these relationships. Importantly, relapses 
can also be reframed as learning opportunities through 
which patients can recommit to abstinence and AUD treat-
ment, particularly with support from transplant teams and 
families.

 Are AUD Medications Safe to use in Transplant 
Patients?
AUD medications can be effective and well tolerated in 
transplant patients. They require attention to drug interac-
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tions, physiological changes affecting drug metabolism and 
clearance, and general risks and benefits in the context of 
end-stage disease and ongoing transplant care. Transplant 
pharmacy colleagues are invaluable in exploring AUD medi-
cation options.

Benzodiazepines may have an important and limited role 
in acute alcohol detoxification. Given the pharmacologic 
similarities between alcohol and benzodiazepines, AUD 
patients may be susceptible to using and misusing these 
medications. Due to the preponderance of hepatic encepha-
lopathy and SUD in liver patients, benzodiazepines are com-
monly avoided altogether except in medical necessity since 
medications that depress the central nervous system can 
worsen hepatic encephalopathy.

Transplant psychiatry clinicians affiliated with liver teams 
tend to avoid disulfiram due to toxicity risks [22] and are 
similarly cautious with naltrexone use, particularly when it 
comes to the injectable long-acting depot formulation, due to 
possible risks of hepatotoxicity and metabolite accumulation 
[23] though such concerns are waning. Given naltrexone’s 
opioid receptor antagonism, it can interfere with peri-opera-
tive pain control. Renally cleared AUD medications are good 
treatment options for patients with adequate kidney function, 
like acamprosate, which has Food and Drug Administration 
approval for AUD treatment, or gabapentin, topiramate, or 
baclofen, which are used off-label for AUD treatment 
[24–26].

An important aspect of AUD care, pharmacologic treat-
ment of comorbid psychiatric conditions, and other sub-
stance use disorders are discussed elsewhere in this book and 
in the literature [27]. Active collaboration with medical and 
surgical colleagues on pharmacologic planning and monitor-
ing is essential to maintaining a favorable risk–benefit bal-
ance. Teams who retain psychosocial personnel who 
administer psychotherapy ensure that their patients will have 
access to a wider array of psychiatric treatments, especially 
important when AUD medications are not tolerated or 
indicated.

 How Should Teams Collaborate with Mental 
Health Providers Not Affiliated 
with the Transplant Center?
There are many reasons why connecting transplant AUD 
patients with treatment is challenging. Transplant centers 
accept patients over large geographic areas lowering the 
likelihood that they can provide long-term AUD care 
patients require. AUD treatment providers to which the 
center refers may be few in number, reticent to take such 
complex patients, and already saturated with other chronic 
and severe psychiatric and SUD problems. Transplant 
teams often have little to no information about the quality 

of care provided or the methods or philosophies outside 
providers use in AUD treatment. Insurance companies may 
also not reimburse providers in the patient’s local area or 
may impose visit limits.

Unaffiliated providers may have never evaluated a trans-
plant patient before and often advocate for their patients, 
whether or not they are good candidates, not wanting to 
impede the transplant process or contribute to a patient’s dis-
qualification, suffering, and possible death. They may not have 
ready access to the transplant team and be unsure about 
transplant- specific treatment objectives or timetables. Some 
defer or decline treatment because medically ill transplant 
patients may frequently miss appointments because of hospi-
talizations, clinic visits, or dialysis. Such lapses in treatment 
can be interpreted as poor engagement and motivation, and 
their treatment may be terminated. Patients who are intermit-
tently altered in their mentation can be deemed inappropriate 
for treatment.

Communication between transplant centers and local 
AUD treatment providers is paramount and is facilitated by 
personalized and collegial correspondence. Written and ver-
bal methods may work to introduce transplant team mem-
bers, offer expertise, build collaborative and ongoing 
relationships, and orient non-transplant mental health col-
leagues on some of the unique features of post-transplant 
patient life (chance of protracted post-operative recovery, 
adjustment from chronic illness to wellness, psychological 
challenges of medical complications and other clinical set-
backs, importance of post-transplant medication adherence 
and side effects, risks of recurrent psychiatric symptoms, and 
alcohol relapse to transplanted organ and future chances of 
re- transplant, etc.).

Case 2 Outcome

Craig’s case was discussed at length in multiple selection 
conferences as he underwent treatment for ischemic cholan-
giopathy. Team members advocating for him stated his liver 
function was primarily affected by ischemic cholangiopathy 
rather than AUD and that the question of re-transplanting is a 
parallel issue and does not necessarily rest on drinking. They 
also referenced Craig’s exemplary communication with 
team, treatment reengagement, toxicology, testimonial let-
ters, and adherence over time across multiple tiers of AUD 
care (intensive outpatient, outpatient, and recovery support 
groups).

Concerns raised by team members included Craig’s 
prompt alcohol relapse and full discontinuation of AUD 
treatment and transplant psychiatry visits post-transplant. 
His deception and the absence of disclosure from his 
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mother caused deep concerns about the nature of their alli-
ance with the team. Worried team members asked how the 
team could interpret his new AUD adherence given that he 
already demonstrated such dedication before liver trans-
plant, and he still relapsed. They also referenced the many 
other candidates waiting for their first liver, let alone a 
second.
As of this writing, Craig remains sober and clinically sta-
ble and regaining function post-operatively. He continues 
to follow with local and transplant psychiatric providers 
and has not been listed for a second liver transplant.
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Take Home Points
 1. Teams should be cautious transplanting patients 
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time that has been identified as a reliably predictor. 
AUD treatment can mitigate risks in patients with 
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tions, AUD treatment, and eventual candidate 
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sobriety. Teams must be aware of their own poten-
tial for strong emotions and approach the patient 
empathically with the goals of clinical stabilization 
and attaining new sobriety via appropriate levels of 
AUD care.

 6. AUD medications are important tools though psy-
chiatrists should consult transplant physicians and 
pharmacists when considering their use.

 7. Proactive communication and collaboration with 
community colleagues who treat transplant recipi-
ents with AUD is essential. Outreach will ensure 
ongoing collaboration and transplant-specific treat-
ment goals.
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18Psychiatric Evaluation of the Liver 
Transplant Candidate 
with Alcohol- Associated Hepatitis

Robert M. Weinrieb and Michael A. Strong

 Introduction

Transplant professionals face profound ethical and clinical 
dilemmas when they are asked to evaluate a patient with 
alcohol-associated hepatitis (AAH) and short sobriety, once 
considered absolute contraindications to liver 
transplantation.

The primary impetus for early liver transplantation in 
such a high-risk population is that the risk of death with med-
ical management alone in such patients approaches 70%, 
mostly within 2 months of completing a failed trial of gluco-
corticoid therapy [1]. By contrast, more recent studies have 
demonstrated that liver transplantation for AAH results in 
1-and 3-year survival rates of 94% and 84%, respectively [2].

The standard of practice for the majority of liver trans-
plant programs in the United States has been to require at 
least 6 months of sobriety and some form of addiction treat-
ment or attendance at Alcoholics Anonymous or similar 
12-step support meetings to be eligible for placement on the 
liver transplant waiting list [3]. Historically, this so-called 
“6-month rule” was discussed at the National Institutes of 
Health consensus conference concerning the management of 
patients with alcohol-related liver disease, last held in 1996. 
The rationale for this rule was derived from the belief that a 
minimum of 6 months of pre-transplant sobriety was a pre-
dictor of post-transplant sobriety. Moreover, it was thought 
that 6 months of sobriety would allow some patients suffi-
cient time to improve and avert the need for liver transplanta-
tion. Consequently, the “6-month rule” was universally 
implemented by the majority of liver transplant programs 
and mandated by most insurance providers. Unfortunately, 
the “rule” was not based on controlled studies, but rather 
early observational data obtained from highly selected sam-

ples of ostensibly sober liver transplant candidates. A few 
years later, Beresford and Everson published an editorial in 
which they explained that despite the lack of supporting evi-
dence, utilization of the “6-month rule” was so prevalent that 
it was once under consideration by the United Network of 
Organ Sharing (UNOS) for application across all transplant 
centers [4]. However, it was never implemented because 
UNOS attorneys considered it “indefensible.” Subsequent 
research has shown that 3 months of sobriety can adequately 
differentiate patients needing transplant from those whose 
livers will recover [5], and that a 6-month duration of pre- 
transplant sobriety is a weak predictor of post-transplant 
sobriety [6].

In spite of all of the aforementioned data to the contrary, 
the “6-month rule” has continued to be a requirement for 
liver transplant eligibility by the majority of transplant pro-
grams and insurance providers in the United States, until 
very recently. At the time of this writing, expert guidelines 
now exist in Europe, but not in the United States, stating that 
a fixed period of abstinence is no longer recommended prior 
to being waitlisted for transplant [7].

In 2011, a landmark study published by Mathurin and col-
leagues described the success of early liver transplantation 
for acute alcoholic hepatitis. Patient data were combined 
from seven centers comparing 26 highly selected patients 
with AAH to 26 matched controls, of which none responded 
to medical therapy [8]. Controls were selected non-randomly 
and matched to cases on age, sex, and severity of disease. 
Selection criteria consisted of four components: (a) severe 
AAH as the first liver-decompensating event; (b) presence of 
close supportive family members; (c) absence of severe 
coexisting substance or psychiatric disorders; and (d) agree-
ment by patients and family members to adhere to lifelong 
total alcohol abstinence. Transplant selection teams were 
grouped into four “team circles” composed of an inner circle 
of caregivers closest to the patient (such as nurses, residents 
or fellows), followed by an addiction specialist, a senior hep-
atologist, and finally an outermost circle of the surgeons and 
the anesthesiologist. Team members had to reach complete 
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agreement for a patient to be selected. Cumulative 6-month 
survival rates were 77 ± 8% for patients receiving early liver 
transplantation vs. 23 ± 8% for those who did not, and sur-
vival rates were maintained through 2  years of follow-up. 
Three patients returned to drinking, all at 720 or greater days 
post-transplant.

Subsequent to publication of this study, many transplant cen-
ters in the United States have become interested in exploring 
early liver transplantation for AAH, and transplant psychiatrists 
are increasingly being asked to evaluate these patients. In the 
following paragraphs, we will describe clinical and ethical 
dilemmas faced by transplant professionals tasked with evaluat-
ing critically ill patients with AAH and describe a clinical case 
of a patient with AAH for whom a psychiatric evaluation was 
requested to determine eligibility for liver transplantation.

 Clinical and Ethical Dilemmas

The choice between deciding whether or not to deny a dying 
patient a life-saving procedure may be viewed in terms of a 
pragmatic and/or emotionally based perspective. From a 
pragmatic standpoint, if survival is the goal, a transplant will 
provide the patient with AAH the best chance of attaining 
excellent survival rates compared to the inevitable conse-
quences of denying a transplant, which is very likely to result 
in the patient’s imminent death. From the emotionally based 
perspective, these decisions weigh heavily on all members of 
the transplant team, but also on the non-transplant profession-
als caring for the patient in the hospital setting. Negative 
countertransference feelings toward the patient are likely to 
be high, and treatment team members must be cognizant of 
how their emotional reaction to the situation could affect their 
clinical judgment. For example, if a transplant surgeon or 
hepatologist has a close relative with an Alcohol Use Disorder, 
depending on whether that relationship is favorable or not, the 
doctor’s feelings about their relative may unconsciously 
affect the objectivity of their decision to transplant the patient. 
Likewise, psychiatric consultants should be aware of the 
potential to formulate their opinion about whether to trans-
plant the AAH patient based on the unconscious desire to 
agree with other members of the transplant team, even if they 
have a different opinion. Finally, all transplant team members 
should be careful not to base their opinion about the probity 
of transplanting the patient they are currently evaluating upon 
the outcome of their last patient. This is especially important 
if the outcome of the most recent patient was unfavorable.

When considering a patient with AAH for transplant, 
most transplant programs adhere to the same selection crite-
ria as in the Mathurin study [8]; however, some programs 
continue to evaluate patients on a case-by-case basis. In con-
cert with recently published guidelines from the Dallas 
Consensus Conference held April 5–6, 2019 [9], many pro-

grams agree that gravely ill hospitalized patients with AAH 
should only be selected for transplant if they were never pre-
viously made aware that alcohol was the cause of their liver 
disease. This is because a patient with AAH would presum-
ably have stopped drinking if they were informed of the risks 
of ongoing alcohol consumption to their survival.

Case History

A 36-year-old mother of three young children was trans-
ferred from a local hospital to the Intensive Care Unit of a 
large tertiary care hospital for a liver transplant evaluation. 
She was diagnosed with alcohol-associated hepatitis (AAH) 
and hepatorenal syndrome that was not responsive to medi-
cal management. The patient and her husband denied being 
told that she had alcohol-related liver disease by any health-
care provider prior to this hospitalization. Her most recent 
use of alcohol had been 3½ weeks prior to her admission. 
Although gravely ill, at the time of the evaluation, she did not 
demonstrate signs of hepatic encephalopathy.

The patient reported she had been increasing the quantity of 
her drinking over the past 2 years and was up to two standard 
sized 750 mL bottles of wine daily (about 10 glasses). Over 
those 2 years, her husband and her employer had both advised 
her to stop drinking due to poor performance at work as well as 
frequently requiring her husband or other family members to 
assume responsibility for attending to the needs of her children. 
She tried to stop drinking at least three times on her own with-
out a medically supervised detoxification, and as a result, suf-
fered from coarse shaking of her hands, nausea, sweating, and 
insomnia, which led her to relapse in order to relieve these clas-
sic signs of alcohol withdrawal. The patient and her husband 
told members of the liver transplant team that she briefly 
attended an Intensive Outpatient Program (IOP) to address her 
Alcohol Use Disorder about 6 months prior to hospital admis-
sion, but ultimately dropped out after a relapse. Instead, she 
periodically attended a local faith-based recovery group. She 
acknowledged hiding her drinking from her husband and indi-
cated that groups were hard for her because she was so “intro-
verted.” Her longest sobriety was reported to be less than a 
month. She denied any history of tobacco or illicit drug use and 
comprehensive psychiatric evaluation did not reveal any con-
current psychiatric diagnosis. The patient was determined to 
have met the DSM-V criteria for Alcohol Use Disorder, Severe.

Consistent with the Dallas Consensus Conference on 
Liver Transplantation for AAH guidelines, the patient 
described above was evaluated by an experienced transplant 
social worker and psychiatrist [9], and their findings were 
presented at the weekly transplant team selection committee 
meeting. The committee determined that the patient was an 
appropriate candidate for liver transplantation, and she was 
placed on the waiting list.
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Clinical Questions
 1. What is the role of the transplant psychiatrist in the evalu-

ation of transplant candidates with AAH?
 2. Within the psychiatric evaluation of AAH, what areas are 

specific to this category of patients?
 3. What are the treatment options aimed at reducing the risk 

of alcohol relapse available to AAH patients after 
transplantation?

 Discussion

In the following sections, aspects of this patient’s presenta-
tion will be explored, and the role of the transplant mental 
health professional will be described regarding some of the 
unique barriers encountered when evaluating patients with 
AAH. Given the short window of time and limited access to 
information the examiner often faces when evaluating hospi-
talized and/or critically ill patients, useful strategies to com-
pensate for these shortcomings will also be illustrated.

 The Role of the Transplant Psychiatrist 
in the Evaluation of Transplant Candidates 
with AAH

The psychiatric consultant should be open with the patient 
and their family about their role on the transplant team 
before beginning the examination. Patients and their sig-
nificant others must know that information gleaned from 
the psychiatric examination is shared with the transplant 
team. It is important to explain to patients and their sup-
ports that the psychiatrist’s role is not to “rule in or rule 
out” the patient for transplant, but, if appropriate, to develop 
a psychiatric treatment plan to mitigate any challenges that 
could adversely affect the health of the patient and graft. 
Explaining this to a prospective transplant candidate can 
allay some of their fears that the psychiatrist will be the 
sole decision maker about whether they will live or die. It is 
essential to explicitly inform patients that listing decisions 
are made by the entire team and that listing is determined 
by the strength of a patient’s support network, the severity 
of their medical and surgical risks, and the treatability of 
their psychiatric and substance use disorders. Whenever 
possible, it can be helpful to patients if the impressions and 
recommendations the psychiatric consultant intends to 
share with the transplant team are also shared with the 
patient and their support network at the conclusion of the 
interview.

 The Psychiatric Evaluation of Patients 
with AAH

While a comprehensive psychosocial evaluation is optimal, 
when time is limited and not all sources of information are 
available, the mental health evaluator may need to focus on 
the most relevant parts and often make do with incomplete 
data. Ideally, the examiner should attempt to obtain as much 
information as possible pertaining to the following three rel-
evant areas of inquiry:

 Evaluate for the Presence and Severity 
of Psychiatric and/or Substance Use Disorders
In the context of a transplant evaluation for AAH, significant 
emphasis should be placed on addiction and alcohol use his-
tory, which may prove difficult for some patients, especially 
when the patient is meeting the psychiatrist during their first 
lifetime episode of medical complications secondary to 
drinking. Examiners can start the interview by seeking to 
obtain the alcohol history by asking the patient about the 
quantity and frequency of their drinking; however, a more 
open-ended strategy can improve rapport with some patients. 
An alternative approach may begin with a statement such as 
“tell me when alcohol started to play a role in your life,” 
eliciting a reverse chronology of use and prompting the 
patient to provide a narrative of how their addiction has pro-
gressed over time.

Important components of an alcohol use history include 
age of first use, a description of the time in their life they 
consider their heaviest drinking period, current level of con-
sumption, quantity and frequency of intake (including fluc-
tuations over the lifespan), the presence of physiological 
dependence, withdrawal history, and treatment history. 
Triggers for drinking and the circumstances surrounding 
periods of sustained sobriety are important to discuss, but an 
essential component of the pre-transplant evaluation requires 
exploration of the medical and psychosocial consequences 
of alcohol use. This information is meant to allow the inter-
viewer to gauge a patient’s insight as well as motivations for 
a liver transplant and their willingness to seek treatment for 
their Alcohol Use Disorder.

 Assess whether the Patient Possesses any Risk 
Factors Associated with an Increased Likelihood 
of Post-Transplant use of Alcohol, Drugs, or 
Tobacco
When one is assessing for a patient’s insight and motivation 
to accept addiction treatment, there are very little data pub-
lished on patients with AAH.  In contrast, much has been 
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written about predictors of relapse in non-AAH liver trans-
plant candidates with ARLD[10]. However, because it does 
not seem unreasonable to attribute what is known about the 
risks of post-transplant drinking from studies in Non-AAH 
transplant patients to AAH patients, some of that data will be 
described here. More broadly, these studies have demon-
strated that poor insight and low motivation to engage in 
addiction treatment are risk factors associated with a greater 
likelihood of relapse to post-transplant drinking and harmful 
drinking compared to patients with high insight and strong 
motivation for alcohol treatment [10, 11].

Specific to patients with AAH, Lee et  al. exam-
ined patient outcomes from the American Consortium 
of Early Liver Transplantation for Alcoholic Hepatitis 
(ACCELERATE-AH) study. In their 2019 paper, a tool devel-
oped by the investigators was intended to assist in prediction 
of sustained post- transplant alcohol use (distinguished from 
recovered sobriety or a “slip,” as greater than 100 days). This 
new instrument, the Sustained Alcohol Use Post-LT (SALT) 
Score, ranges from 0 to 11 points and incorporates four pre-
transplant variables considered to be relatively objective in 
nature and routinely obtained from a patient’s substance use 
history. These included: greater than 10 drinks per day at 
initial hospitalization (4 points), multiple prior rehabilitation 
attempts (4 points), history of alcohol-related legal issues (2 
points), and prior illicit substance abuse (1 point), with a total 
score of <5 having a 95% negative predictive value [12].

More recently, risk factors shown to be associated specifi-
cally with harmful post-transplant drinking were published 
in a retrospective study of non-AAH patients [13]. They 
included 

 1. Alcohol relapse after attempt at sobriety prior to 
transplant,

 2. The inability to engage in recommended addiction 
treatment,

 3. Continued drinking after the diagnosis of liver disease. In 
their paper, Deutsch-Link et al. also showed associations 
between the SALT Score and another previously vali-
dated tool, the Stanford Integrated Psychosocial 
Assessment for Transplantation (SIPAT) [14]. The authors 
found that a SIPAT score ≥ 21 and a SALT score ≥ 7 were 
associated with alcohol relapse that resulted in harm to 
the liver graft.

In AAH patients with a relatively clear mental status, assess-
ing motivation and insight can be challenging because of the 
subjective nature of these terms. When asked how patients 
with AAH in critical condition feel about getting treatment 
for their Alcohol Use Disorder, understandably, most of them 
say they will “do whatever you tell me.” This tacit agreement 
may be interpreted as a lack of insight, but it is not known 
whether this kind of conciliatory promise is any more or less 

likely to result in an adverse outcome for the potential liver 
transplant recipient. Therefore, at the time of this writing, 
using the SALT and/or the SIPAT in addition to assess for the 
presence of the risk factors listed above appears to be the 
most objective approach to assessing insight and motivation 
in this population of patients. As for assessing for the risks of 
return to smoking or drug use in patients with AAH post-
transplant, data to guide the mental health professional in 
this population are lacking.

It should be mentioned that patients who are unable to be 
interviewed directly eliminate the examiner’s ability to hear 
in the patient’s own words their degree of insight into the 
effect of addiction on their lives, or whether they agree to 
participate in addiction treatment. These are critical elements 
of the evaluation and results in the need to rely on collateral 
informants who know the patient well, such as family mem-
bers, primary care, and mental health providers, and if avail-
able, their community gastroenterologist. Unfortunately, it is 
not known to what extent collateral informants provide 
transplant teams with an accurate version of the patient’s 
own opinions.

 Estimate the Likelihood of Adherence to Post- 
Transplant Medications, Follow-Up Visits, 
and Addiction Treatment
The importance of assessing a patient’s insight and motiva-
tion to be adherent to post-transplant medications and fol-
low- up visits cannot be overstated. Many transplant 
professionals believe that the strength of a patient’s social 
support network is essential, particularly in the early phases 
of transplant surgery recovery when medication and follow-
 up requirements are at their most complicated and patients 
require significant physical and emotional support. Given the 
importance of maintaining patient engagement in post- 
transplant medical care and addiction treatment, any obsta-
cles or notable barriers to care such as lack of local providers, 
resources, or transportation should be addressed prior to 
transplant, when feasible. Post-transplant, exploring issues 
with medication or treatment adherence, should be a multi-
disciplinary endeavor, incorporating transplant team physi-
cians and nurse coordinators, social workers, mental health 
providers and addiction specialists, primary care physicians, 
and insurance providers, among others. Furthermore, clearly 
communicating expectations for post-transplant follow-up 
can provide the necessary structure to maintain regular con-
tact with patients, such as meeting with a mental health spe-
cialist from the transplant team on a twice monthly basis for 
the first 3 months, then monthly for 3–6 months, then quar-
terly and so on. Finally, serial lab monitoring with biomark-
ers such as urinary ethyl glucuronide (EtG) or serum 
phosphatidylethanol (PEth) testing is recommended for cor-
roboration of alcohol use history, both pre- and post- 
transplant. In the post-transplant period, these biomarkers 
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were emphasized by the 2019 Dallas Consensus Conference 
as an important means of monitoring for alcohol slips and/or 
relapse, with recommendations of routine monitoring for a 
minimum of 2 years, with further requirements tailored to 
the individual patient [9]. While a multitude of additional 
biomarkers for alcohol use is available or currently being 
studied, they should always be used in combination with 
regular follow-up visits and guide ongoing addiction treat-
ment as necessary [15].

 Barriers and Solutions Encountered 
in the Psychosocial Interview of Patients with AAH
Impediments to the psychiatric interview that may be 
encountered in AAH patients include symptoms of alcohol 
withdrawal, varying degrees of hepatic encephalopathy 
(HE), gastrointestinal bleeding, renal complications, sepsis, 
or the intubated and sedated patient [16]. Thus, before get-
ting too far into the interview, it is useful for the examiner to 
conduct a brief mental status examination. Clinicians can 
rely upon administering the Mini Mental Status Evaluation 
(MMSE) or the Montreal Cognitive Assessment (MOCA) to 
a patient who can communicate in order to have a quantita-
tive baseline of the patient’s cognitive status [17, 18]. When 
it is not possible to interview the patient, the transplant psy-
chiatrist and social worker will need to rely upon informa-
tion obtained from interviewing multiple collateral 
informants, as described above. However, obtaining the 
aforementioned information from collateral informants can 
also be challenging. One commonly encountered obstacle is 
that people in the patient’s support network may not feel 
comfortable sharing the whole truth with the examiner 
because they worry that information will interfere with the 
patient’s chances of being accepted as a transplant candidate. 
It is often helpful to emphasize to patient’s family that the 
primary use of the information remains planning the best 
comprehensive care possible, pre and post transplantation. In 
addition, members of the support network can be reminded 
that the decision to place a patient on the transplant waiting 
list relies on multiple sources of information such as the 
severity of the patient’s medical illness, the ability to tolerate 
the surgery, and potential limits set by the patient’s insurance 
coverage. Accordingly, the psychiatric interview is just one 
aspect of the various components that contributes into the 
decision-making process.

 Post-Transplant Treatment of Alcohol Use 
Disorders

Little has been written about the optimal way to treat Alcohol 
Use Disorders in this specialized population of patients with 
AAH. While there are a number of useful studies evaluating 
the treatment of AUDs in non-AAH liver transplant patients, 

there remains a paucity of randomized, controlled studies to 
guide the field. A thorough review of behavioral interven-
tions for the treatment of AUDs in patients with alcohol- 
associated liver disease is beyond the scope of this chapter, 
but interested readers are encouraged to explore the 2016 
paper by Khan and colleagues [19], and more recent publica-
tions by Weinrieb et al. [20] and Luchsinger et al. [10].

Nonetheless, the choices of treatment for AUD in patients 
with AAH in the community are limited. Traditional treat-
ments for AUD (12-step programs or formal substance abuse 
programs, either inpatient, residential or outpatient) typically 
focus on patients actively drinking or very early in recovery. 
Many AAH patients, by the time, have received a liver trans-
plant and are stable enough to attend such a program, and 
they no longer qualify as they have already been abstinent 
for a significant amount of time. In addition, patient’s physi-
cal conditions or the logistic of post -transplantation medical 
care with multiple clinic visits and tests are additional barrier 
to AAH transplant recipients attending traditional addiction 
treatment programs. There is limited information about the 
role of medications in preventing relapse in this group, with 
a high refusal, as patients are adjusting to the lifelong need 
for medical follow-up after transplantation (“I am already 
taking so many pills”). Many transplant recipients do not feel 
they need alcoholism treatment [21]. While there are some 
addiction treatment facilities that offer ongoing weekly 
groups for patients who are sober, very few of them are avail-
able. Finally, patients can attend Alcoholics Anonymous 
meetings in the community free of charge as often as they 
like. However, it should be noted that AA is not professional 
addiction treatment, which in contrast is delivered by a 
Certified Addiction Counselor, with increasing numbers who 
hold a Masters or PhD degree, and information related to 
relapse or increased risk of relapse discussed during AA 
meetings is rarely available to the medical providers and, 
therefore, cannot be used in guiding the treatment.

While patients with AAH face many obstacles in receiv-
ing treatment for AUD, particularly if critically ill, the fol-
lowing paragraphs briefly describe some of the innovative 
research that seems promising in patients with AAH.  Of 
note, all studies mentioned below include patients with 
ARLD, not AAH.  These studies were designed to address 
some of the difficulties described above that patients can 
encounter when seeking to obtain treatment for their AUD in 
the community.

 Text-Messaging Pilot Study
In their pilot study, DeMartini et al. published the first RCT- 
evaluating text messaging as a relapse prevention interven-
tion in patients with ARLD [22]. The authors assessed the 
feasibility and efficacy of text messaging in 15 pre-transplant 
patients who drank at least once in the past year. The investi-
gators and research assistants were blinded to the randomiza-
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tion which was used to assign one group to standard care 
only (n = 7), compared to another group receiving both stan-
dard care and text messaging (n = 8). The majority of the text 
message group reported high satisfaction, responded to 81% 
of the messages, and had zero positive alcohol tests vs. the 
non-text message cohort, in which two patients drank.

 Randomized Controlled Trial (RCT) 
of Telepsychiatry in the Post-Transplant Phase
This pilot study is currently in progress at the time of this 
writing [23] and is timely given the burgeoning use of tele-
psychiatry due to the SARS COVID-19 pandemic. This 
study seeks to evaluate the effectiveness of Symptom- 
Targeted Intervention (STI), which is a combination of 
Motivational Enhancement Theory (MET), Cognitive 
Behavioral Therapy (CBT) and Mindfulness Meditation, all 
administered via telemedicine, compared to a Treatment as 
Usual group receiving routine social work monitoring and 
care coordination, also via telemedicine. Measures of anxi-
ety, depression, stress, and alcohol use will be assessed in 50 
post-liver transplant patients with AUDs. STI is delivered to 
patients recruited within 2  months of liver transplantation 
over 6 weeks by trained social workers.

 Multidisciplinary, Co-Located Alcohol Treatment 
Programs
A recent publication by Winder et  al. [24] described their 
experience in developing the first multidisciplinary, alcohol-
ism treatment program in the United States, co-located in a 
liver transplant clinic. The impetus for this unique conforma-
tion stemmed from the disparate nature of how and where 
addiction treatment is provided, i.e., not in hospitals, relative 
to hepatology, surgery, and other subspecialties that practice 
in a tertiary care hospital setting. The authors point out that 
care coordination is difficult to achieve and community pro-
viders, whether they are psychiatrists, social workers, psy-
chologists, or certified addiction counselors, have little or no 
experience with the complexities inherent to transplant 
patients’ medical disorders. Winder et al. explained how they 
were able to obtain support from every stakeholder who pro-
vides care to liver transplant patients at their institution and 
created a system combining that care in the liver transplant 
clinic. This is similar to the embedded Alcohol Addiction 
Unit developed by Addolorato et al. [25] that demonstrated 
such significant gains for their patients, and is also represen-
tative of “alcohol care teams” and integrated treatment path-
ways in the United Kingdom. Winder, et al. described their 
experiences with the first 51 patients they treated in their first 
year of operation. They provide demographics, costs, clinic 
visit details, workflow diagrams, and psychological instru-
ments used for longitudinal measurements of their patient’s 
outcomes. Research design and communication strategies 
for continuity of care are also described. It will be exciting to 

see the results of their efforts from the longitudinal measures 
of the patient outcomes they are tracking.

The primary purpose of this chapter is to provide health 
care professionals with a working knowledge of the psychi-
atric interview as it pertains to patients with short sobriety 
being evaluated for early liver transplantation due to alcohol- 
related liver disease. A historical view of how and why 
patients with AAH could benefit from early liver transplanta-
tion was included as was a case example of a young woman 
with severe Alcohol Use Disorder and short sobriety. The 
following chart shows characteristics of the patient in the 
case example associated with higher vs. lower risk of post- 
transplant relapse.

Higher risk Lower risk
Short sobriety (weeks) First presentation with 

decompensated AAH
Presence of family history of 
AUDs

Availability of a functional social 
support network

Presenting at a relatively 
younger age

Absence of comorbid substance use 
disorders

Female gender Self-referred to a faith-based 
recovery group

Failed alcohol rehabilitation 
program

Absence of legal problems

Consumed > 10 drinks/day

The patient in the case example’s SALT score was 4, 
which is indicative of a potentially lower risk for post-liver 
transplant alcohol use. After a comprehensive, multidisci-
plinary assessment, the transplant team ultimately reached a 
consensus to place the patient on the liver transplant waiting 
list, citing not only the objective criteria above, but many 
members of the team expressed a desire to give a mother 
with multiple young children another chance at life.

Transplant providers and the people who make up the 
patients’ support network need to understand that Alcohol 
Use Disorders (AUDs) are chronic, relapsing conditions that 
are genetically and environmentally influenced, and though 
there are no cures for AUDs, effective treatments do exist. If 
this sounds familiar to the reader, it may be because the same 
can be said for other chronic medical conditions such as dia-
betes, hypertension, and asthma [26].

Physicians do not treat asthma, diabetes, or hypertension 
one time and expect their patients to be well managed. Similarly, 
a person with an alcohol use disorder should also receive a lon-
gitudinal plan of care to address the natural history of the disor-
der as well as any underlying issues such as psychiatric 
disorders, trauma, or learning disabilities, thus, acknowledging 
the fact that some of our patients are chronically at risk of 
relapse. Hence, it is advisable for transplant teams to plan for 
some degree of adverse outcomes in the AAH population, such 
as post-transplant drinking, and accept that effective manage-
ment of these adverse outcomes takes time, social support, and 
money. Bangaru et al. found that although most transplant cen-
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ters offered social work follow-up, less than half offered sup-
port group therapy or even encouraged patients to attend 
external support groups [27]. Alcoholics Anonymous (AA), the 
best known support group for people seeking help for their 
AUD, will provide AAH patients with the opportunity to be 
connected to a highly effective support system, but AA is not 
meant to  provide professional treatment and may not meet the 
complex needs of many patients with AAH.

Transplant patients are unique in the world of surgery as 
conveyed by the viewpoint “once you are our patient, you are 
always our patient.” This practice is advantageous for a longi-
tudinal plan of care, and transplant teams would do well to pro-
vide ongoing surveillance and targeted interventions to their 
patients with AUDs, just as they do for the ongoing care of their 
patient’s new livers and other medical co- morbidities. After all, 
if transplant teams accept a patient for transplant, it seems logi-
cal that they be ethically bound to accept the responsibility of 
adequately treating the disorder that caused their patient’s liver 
to fail.
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Take Home Points
 1. The role of the psychiatrist or mental health profes-

sionals in evaluating patients for liver transplant with 
short sobriety and AAH is above all, to be transpar-
ent with the patient and family about their role on the 
team and to inform them that what transpires in the 
interview is shared with the transplant team.

 2. Recognize that despite the existence of predictors 
for return to drinking after transplant, in reality, 
relapse cannot be predicted, but risk factors for 
relapse may be identified. Once the risk factors have 
been identified in a given AAH patient, members of 
the transplant team should work together toward a 
plan to mitigate the identified risk factors in concert 
with the patient and their support system.

 3. Liver transplant patients with AUDs are probably 
best served if they can be treated by a multidisci-
plinary team of transplant professionals that work 
side by side in the same location, usually in a hos-
pital-based liver transplant clinic.
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19Opioid Use Disorders in Organ 
Transplantation

Kristina Chechotka, Jonathan R. Floriani, 
and Marian Fireman

 Introduction

Opioid Use Disorder (OUD) is a serious condition affecting 
more than 16 million people worldwide and over 2 million 
people in the United States [1]. Diagnosis of the specific use 
disorder can be challenging as opioid-based pain medica-
tions continue to remain a mainstay of treatment for both 
acute and chronic pain complaints, despite conflicting evi-
dence regarding their benefit. Vowles, in a 2015 study esti-
mated that 21–29% of patients prescribed opioids for chronic 
pain misuse them; of those with misuse, 8–12% will develop 
an OUD, and 4–6% will eventually transition to the use of 
heroin [2]. Like other substance use disorders, Opioid Use 
Disorder is characterized by a combination of symptoms 
related to tolerance, psychosocial impairment, misuse, and 
withdrawal; with increasing symptoms leading to a higher 
severity of the disorder rated from mild to severe [3].

Patients abusing and misusing substances of abuse may 
develop end-organ damage from the direct toxicity of the 
substance, contaminants in substances they are using, comor-
bid infectious complications relating to route of use as well 
as life-style issues placing them at high risk for trauma and 
infectious diseases. In patients where opioid use involves the 
use of intravenous drug, there is a significant risk of both 
bacterial and viral infections, including HIV, viral hepatitis, 
and systemic introduction of staphylococcal and streptococ-
cal skin flora [4, 5]. These infections can result in end-organ 
damage that may require eventual transplantation. In patients 
with other causes of end-stage organ disease, concomitant 
OUD presents a particular challenge in being listed for trans-

plant, even if these individuals are able to maintain sobriety 
or are receiving medication-assisted treatment (MAT), which 
will be described later in this chapter. Post-transplant opioid 
misuse may result in increased morbidity and mortality 
depending upon the substance used and route of administra-
tion. Opioid misuse may result in direct organ damage, 
infections, overdose, and non-adherence to medications and 
medical care.

Despite the growing number of people affected by OUD 
and its sequelae, this population remains underrepresented in 
transplant. A 2017 survey of 61 liver transplant centers, col-
lectively responsible for almost half of all liver transplanta-
tions in the United States, found that two centers listed 
current opioid use or opioid substitution therapy an absolute 
contraindication to transplantation. Thirty-nine centers (64% 
of centers surveyed) listed chronic opioid use and 23 centers 
(38%) listed opioid substitution therapy as relative contrain-
dications to transplantation [6]. Individuals requiring trans-
plantation may find policies restricting access to listing 
despite relative sobriety or stability on opioid substitution 
therapy based on their unique psychosocial situation, making 
nuanced psychological and psychiatric evaluation a neces-
sary component in the process.

Other frequently unforeseen challenges in these cases 
include ethical questions regarding the requirement to either 
decrease or discontinue chronic opioid or opioid-substitution 
medications, issues related to not listing individuals who 
have demonstrated ongoing sobriety and stability, and ade-
quate treatment of post-transplantation pain in patients that 
may have cross-tolerance and hyperalgesia from long-term 
exposure to opioids. Requests from post-operative patients 
for improved pain control may be misconstrued as medica-
tion seeking behavior despite an increased tolerance, espe-
cially in those patients on partial-agonist opioids who may 
require a full-agonist medication for adequate relief. In addi-
tion, a comprehensive psychosocial assessment may help to 
identify and mitigate risk factors for relapse or misuse of opi-
oids in the long term post-operatively.
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 Background

Medication-assisted treatment (MAT) combined with psy-
chosocial interventions are the mainstay of management for 
patients with OUD. There are currently three FDA-approved 
medications for the treatment of OUD: naltrexone, 
 methadone, and buprenorphine. Selection of appropriate 
treatment should be evidence-based and should factor in 
patient preference, characteristics of the disorder, and risk 
factors. Opioid substitution therapy is well supported by the 
literature as both safe and effective by blocking euphoria 
caused by illicit opioid use, reducing cravings, preventing 
withdrawal, and reducing risky health behaviors and crimi-
nal activity associated with opioid abuse [7, 8].

Naltrexone is a non-opioid mu-receptor antagonist with 
no analgesic properties. It is available in oral and monthly 
intramuscular depot formulations. It does not have any clini-
cally relevant interactions with immunosuppressants but 
does render most opioids ineffective at their usual doses. A 
single oral dose of naltrexone can block the effects of opioids 
for 24 h. Meta-analysis of oral naltrexone did not find it to be 
superior to placebo for OUD maintenance due to poor adher-
ence [9]. Retention in treatment with naltrexone intramuscu-
lar injections is about 57% and seems to diminish over a 
6-month period [10, 11]. Long-acting formulations, while 
helpful for adherence, can be problematic when a patient 
will be unpredictably called in for transplant. Without suffi-
cient time for planned washout, overcoming opioid receptor 
blockade may be difficult, even in a hospital setting. If a 
patient relapses and attempts to overcome the blockade by 
injecting increasing amounts of opioids, they are at risk of 
death by inadvertent overdose. Unless a patient has a high 
burden of risk factors or expresses a strong preference to 
avoid opioid-agonist therapy, the evidence to support the 
efficacy of naltrexone for OUD is currently limited. 
Currently, there do not appear to be any published studies 
regarding the use of naltrexone for OUDs in the transplant 
population. Many practitioners are reluctant to prescribe nal-
trexone for treatment of OUDs because of the reported risk 
of hepatotoxicity. However, hepatologists often prescribe 
naltrexone for the treatment of pruritus associated with 
hyperbilirubinemia.

Methadone is a synthetic mu-opioid agonist that also has 
weak NMDA antagonism. It is available in oral formulation 
and is usually administered once daily at a treatment pro-
gram. Peak effect occurs within 2–4 h. Methadone has a long 
and variable half-life, which ranges from 24–55 h, therefore 
reaching steady state takes approximately 3–5  days. 
Retention in treatment with doses greater than greater than 
60 mg daily is approximately 67% at 6 months [12] but has 
been reported to be as high as 80% [13]. At doses of 80 mg 
or greater, retention is about 72% at 2 years [14]. Methadone 
is metabolized primarily through CYP3A4, 2B6, 2C19 and, 

to a lesser degree, 2D6 and 2C9. It can interact with many 
medications, including immunosuppressants. Cyclosporine, 
an inhibitor of CYP3A4, can increase methadone levels, 
resulting in oversedation, respiratory depression, and QTc 
prolongation. Glucocorticoids are CYP3A4 inducers and can 
precipitate opioid withdrawal symptoms by decreasing 
methadone levels. QTc prolongation is another clinically rel-
evant side effect of methadone. QTc prolongation is dose 
dependent and can increase risk for arrhythmias due to tors-
ade de pointes. Other QTc prolonging drugs, such as tacroli-
mus, can result in synergistic QTc prolongation when added 
to a regimen containing methadone [15]. Patients with end- 
organ disease on methadone should be monitored closely for 
oversedation, respiratory depression, and mental status 
changes; methadone doses should be adjusted appropriately 
in these patients. Following transplantation, methadone 
should be restarted carefully and slowly titrated as tolerated 
keeping in mind the potential for oversedation and respira-
tory depression during titration. The QTc interval should be 
monitored during methadone titration with serial EKGs, par-
ticularly in patients receiving other QTc prolonging 
medications.

Buprenorphine is a partial mu-opioid agonist and mixed 
agonist-antagonist with high binding affinity for the receptor. 
It is often provided as a sublingual combination of buprenor-
phine/naloxone in an office-based setting. Peak effect takes 
about 1–2 h and half-life ranges from 24–42 h. Sublingual 
bioavailability of buprenorphine exceeds that of naloxone. 
However, if the medication is crushed and insufflated or dis-
solved and injected, withdrawal may occur since bioavail-
ability of naloxone is higher by these routes. This deters 
misuse and diversion. At doses of buprenorphine of 16 mg or 
greater, retention in treatment and suppression of illicit opi-
oid use is comparable to high-dose methadone [16]. 
Buprenorphine is metabolized by CYP3A4. There are fewer 
drug—drug interactions with buprenorphine in comparison 
to methadone. There is a ceiling effect for respiratory depres-
sion, but combination with strong CYP3A4 inhibitors can 
increase the risk of respiratory depression, as can combina-
tion with benzodiazepines. Buprenorphine poses minimal 
risk of QTc prolongation. There are case reports of hepato-
toxicity in patients with Hepatitis C on buprenorphine [17] 
but these cases did not progress to liver failure. There are 
also case reports of buprenorphine maintenance therapy in 
both liver and cardiac transplant patients without any adverse 
effects [18, 19]. For patients who have stabilized on sublin-
gual buprenorphine, monthly buprenorphine long-acting 
injectable was approved by the FDA in 2017.

There is a paucity of literature specifically examining opi-
oid substitution therapy in transplant populations. This 
patient group is underrepresented despite the growing num-
bers of individuals affected by OUDs. The existing evidence 
for opioid substitution therapy in transplant comes primarily 
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from liver transplant populations. Evidence indicates that 
methadone maintenance does not affect graft survival [20–
25]. In these studies, patient survival of patients on opioid 
substitution therapy was similar to the general liver trans-
plant population and relapse rates to opioid use was low [20, 
23].

The evidence is mixed about general opioid use in trans-
plant populations, with some literature suggesting increased 
risk of graft failure in renal and liver transplant [26–29], but 
no association with graft failure in lung transplant [30]. In 
several studies, patients with high levels of opioid use had 
increased clinical complications and increased all-cause 
mortality post-transplant [26–29]. These studies addressed 
prescription opioid use for pain management and did not 
include data regarding patients with OUDs treated with 
methadone or buprenorphine.

A significant proportion of transplant programs deem OUD 
a relative contraindication to transplant [6]. More than 30% of 
programs that accept patients with an OUD require patients to 
decrease or stop opioid substitution therapy before being listed 
[6, 31]. The evidence indicates that patients on methadone doses 
of 80–100 mg remain in treatment and use illicit substances less 
often compared to those on moderate and low doses [32]. 
Relapse occurs more commonly when treatment is tapered and 
discontinued, so a clear rationale for doing so is necessary. 
Following transplant, maintenance doses should be reassessed 
to ensure that opioid cravings are being adequately controlled.

Evaluating the risk of relapse in patients with OUD is an 
important component of the transplant assessment. Risk fac-
tors for relapse include family history of substance abuse, 
undesirable life events, and non-adherence to opioid replace-
ment therapy [33] as well as co-occurring alcohol use disor-
der, other substance use, and severe mental illness [34]. 
Injection opioid use is predictive of shorter time to relapse, as 
is benzodiazepine use and older age at onset of first use [35]. 
Older age, social support, stable relationships, and employ-
ment are predictive of retention in treatment [7, 34, 35].

Pain management for patients on opioid agonist therapy 
requires special attention. Intraoperative anesthesia and post- 
operative pain control needs are significantly higher in 
patients on methadone maintenance than control groups dur-
ing and after liver transplant [23]. This is due to cross- 
tolerance. For patients on maintenance with either methadone 
or buprenorphine, another opioid can be added for acute pain 
control. Buprenorphine is a high-affinity partial agonist at 
the mu opioid receptor, so an opioid with a greater affinity, 
such as hydromorphone should be chosen for acute pain con-
trol. Alternatively, the usual maintenance dose of methadone 
or buprenorphine can be divided and scheduled at regular 
intervals to align with analgesic duration of each respective 
medication. Weinrieb noted that some post-transplant 
patients on methadone maintenance required up to a 60% 
increase in methadone dose although all patients in the study 

were on doses of methadone under 100 mg per day and some 
patients continued stable doses. Patients may require 
increased methadone dosing post-transplant to address issues 
with pain, drug–drug interactions, and with normalized 
metabolism of methadone [23]. Though the analgesic effects 
are relatively short-lived, other adverse effects of these opi-
oids are not; caution must be exercised.

Case History

The patient is a 25-year-old woman with a psychiatric history 
of depression, alcohol use disorder in early remission, severe 
OUD in sustained remission, on maintenance therapy, and a 
medical history of end-stage liver disease secondary to autoim-
mune hepatitis, untreated hepatitis C, and alcohol use of 
unspecified severity, presenting for an evaluation for liver 
transplantation. Her liver disease was diagnosed by routine 
laboratory studies obtained at the age of 18 after she consulted 
her family physician for assistance with birth control. She was 
advised at that time to avoid drugs, alcohol, and potentially 
hepatotoxic medications. Despite counseling, the patient did 
not complete a thorough evaluation of her liver dysfunction, 
did not initiate treatment, and eventually was lost to follow-up. 
Six years later, she experienced sudden weight gain and periph-
eral edema, prompting her to again seek medical care. End-
stage liver disease was diagnosed at that time and her Model of 
End-Stage Liver Disease (MELD) score was calculated at 18.

Her substance use started at age 11, shortly after her par-
ents divorced. She began “running around with the wrong 
kids,” started using alcohol and then marijuana by age 12. By 
the age of 15, she was consuming marijuana daily, reporting 
weekend “binges” of alcohol, and at the age of 16 she was 
consuming up to “a fifth” of hard liquor each weekend. 
During these years, she admits to experimentation with 
“everything else,” including intravenous heroin, cocaine, and 
inhaled methamphetamines on a few occasions. The nature 
of her pattern of substance abuse changed for the worse after 
she began to misuse prescription opioid pain medications 
following an ankle fracture at the age of 17. By the age of 18 
her use had progressed to both inhaled and intravenous her-
oin, as she could no longer afford to buy prescription opioids 
on the street. At 23, she met her current boyfriend, residing 
with him and his family on the condition of her seeking treat-
ment for her substance use. Initial treatment plan included 
methadone and was dosed up to 90 mg daily prior to an even-
tual switch to buprenorphine 6 months prior to the evaluation 
for listing for transplantation. Her current dose of buprenor-
phine is 16 mg daily. She has since abstained from all street 
drugs, aside from a single relapse on heroin 1 year ago, last-
ing 2 weeks. She continues to smoke “medical” marijuana 
1–2 times per month for “liver pain” and states she has used 
no alcohol for the last 6 months. She does not use tobacco.
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The patient has a history of depression and has been 
receiving psychotherapy for the past year with moderate suc-
cess. She is not prescribed psychotropic medications. She 
has no history of psychiatric admissions, suicide attempts, or 
self-harm behaviors. Family history is significant in that her 
biological father uses recreational marijuana daily and that 
her mother drinks alcohol socially. Both her brother and her 
sister are actively using illicit substances and alcohol daily. 
She sees her parents about once per month and reports that 
their relationship is “strained,” but that they are interested in 
helping her at this time. She personally identifies that her 
main support remains her boyfriend and his family as they 
have “taken her in” and are supportive of her recovery. They 
describe themselves as “religious people” who do not drink, 
use drugs or tobacco, and do not allow such substances in 
their home. She is a high school graduate and has completed 
2 years of college. She worked as a waitress until 3 months 
ago when fatigue and edema began limiting her activity. She 
would like to complete a business degree and go into account-
ing. Despite her previous lapse in medical care, review of 
records indicated that the patient has been routinely adherent 
to treatment recommendations for her current liver disease 
for the past 4 months.

Clinical Questions
 1. Should this patient be accepted for transplant at this time?
 2. What is this patient’s risk of relapse in the future to alco-

hol, opioids, or other substances of abuse? Should she be 
required to stop the use of marijuana?

 3. Should opioid maintenance treatment be continued? If so, 
are any modifications recommended? Are there addi-
tional recommendations for addiction treatment?

 4. How should this patient’s pain be managed pre-, peri-, 
and post-operatively?

 Discussion

The patient in this case raises several questions. The patient’s 
younger age, lack of comorbid medical illnesses, and poten-
tial for better medical outcome must be balanced with the 
obvious risk factors for substance abuse relapse and non-
adherence to medical care. Both relapse and non- adherence 
to medical care contribute to poorer transplant outcomes. 
Addiction is known to be a chronic illness with a complex 
etiology that disrupts the functioning of the brain and the 
ability of the individual to modulate and control cognitive, 
emotional, and social behavior. Remissions and relapses are 
part of this chronic illness. Relapse is a major concern in 
organ transplant candidates as the recurrent use of substances 
may result in direct or indirect damage to the transplanted 
organ. In addition, graft rejection, medical complications 
resulting from substance use, poor adherence, and difficulty 

with patient management may result from relapse after trans-
plant. There are many studies that address relapse risk, 
mostly in the population of patients using alcohol. 
Traditionally, factors that appear to predict higher relapse 
risk include use of alcohol plus other substances, shorter 
periods of sobriety prior to transplant, multiple episodes of 
failed addiction treatment, a strong family history of addic-
tion, comorbid psychiatric illness, and lack of stable social 
support, among others. In addition, substance use in the face 
of severe medical complications is a concern among trans-
plant professionals [36–50].

This patient’s relapse risk factors include her history of 
both alcohol and polysubstance use, a strong family history 
of substance use disorder and comorbid psychiatric illness 
[36–51]. She has relapsed once while on opioid substitution 
therapy and did continue to use alcohol until 6 months ago. 
She has known about her liver disease for the past 7 years but 
did not heed advice to avoid alcohol and drugs. This ignoring 
of advice may partially be attributed to her young age at that 
time. She did continue alcohol use for several months after 
the diagnosis of end-stage liver disease. Her ongoing mari-
juana use must be further evaluated but given her report of 
infrequent use it may not be a significant risk factor at this 
time. These risk factors are mitigated by her recent success 
with sobriety, involvement in addiction treatment, adherence 
with opioid substitution therapy, success with MAT, and the 
presence of a strong clean and sober support system. Her 
recent adherence to medical treatment recommendations 
also mitigates her future risk. The strength of the relationship 
with the boyfriend and his family as well as the degree to 
which her recent sobriety and adherence to treatment is 
dependent upon these relationships must be further explored. 
Further information from her addiction and mental health 
treatment providers should be obtained. It would be impor-
tant to ascertain this patient’s insight into her addiction, her 
motivation for future sobriety, her treatment adherence, and 
her work in the area of relapse prevention. In addition, her 
primary support person(s) should be interviewed in depth 
regarding their commitment to assisting the patient. Most 
programs would recommend continuation of MAT, continu-
ation of both mental health and addiction treatment, ongoing 
random urine drug screening, and ongoing evaluation of 
adherence to medical treatment for this patient. Ongoing 
success with medical, addiction, and psychiatric treatment 
along with proven social stability may predict a successful 
outcome but episodes of poor adherence, relapse, instability 
in social relationships and worsening of psychiatric illness 
would be relative contraindications to proceeding with trans-
plant in this patient [36, 39, 42, 43, 48, 49, 51, 52].

Transplantation of patients with OUDs, particularly, those 
on medication-assisted therapies such as methadone and 
buprenorphine remain controversial. Some programs do not 
accept patients on opioid maintenance treatment and require 
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tapering and discontinuation of these medications, despite 
recommendations to the contrary [6, 31, 52, 53]. Limited 
studies indicate good outcomes of patients on opioid substi-
tution therapies, particularly, those patients with long  periods 
of abstinence from non-prescribed opioids, alcohol and other 
substances, good social support, adherence with medical 
care and factors indicating psychosocial stability [20–24]. 
Those studies mainly address methadone maintenance but 
several published cases addressing buprenorphine mainte-
nance also report good outcomes. Currently, most addiction 
specialists working with transplant programs recommend 
continuation of opioid substitution therapies in transplant 
patients [18, 19]. Dose changes may be medically necessary 
because of sedation, QTc prolongation, or other dose- 
dependent adverse effects.

Evaluation of patients, particularly, those with comorbid 
psychiatric and substance use disorders focuses on risk of 
relapse to use of non-prescribed substances. Patients with 
OUDs together with alcohol and/or other substance use dis-
orders are at higher risk for relapse to substance use post- 
transplant. Patients with long periods of sobriety from 
non-prescribed opioids and other substances are likely an 
exception. In addition, patients with comorbid psychiatric 
disorders are also at higher risk for relapse and poorer out-
comes. Relapse and poor outcome may be mitigated by 
ongoing addiction treatment. In addition to continuing 
medication- assisted therapies, addiction specialists recom-
mend continuation of psychosocial therapies, establishment 
of clean and sober social support systems, and creation of 
relapse prevention plans [36, 46, 48, 49, 52].

Several additional challenges exist with patients on meth-
adone maintenance treatment. Drug—drug interactions with 
methadone are common and the practitioner must keep these 
in mind. These drug interactions may be either pharmacoki-
netic (altering metabolism of methadone) or pharmacody-
namic (additive side effects) [54]. In addition, methadone 
does cause QTc prolongation and combination of methadone 
with other medications known to cause QTc prolongation 
can be challenging [55]. Opioid receptors are found exten-
sively in the lungs and tolerance to effects of opioids in 
patients with lung disease is predicted. There is little experi-
ence with the use of opioid substitution therapies in lung 
transplantation, but careful management of pain, post- 
operative confusion, and respiratory depression is advised 
[56, 57].

Pain management of patients with OUDs is challenging. 
These patients may have higher tolerance to opioid pain 
medications and require higher than usual doses for post- 
operative pain. Patients on MAT represent a particularly 
challenging population. The pharmacology of methadone 
and buprenorphine must be considered carefully when plan-
ning surgical pain management in these patients. Patients on 
methadone can be managed with the addition of short-acting 

opioids or use of methadone in divided and/or higher doses 
to treat pain. Careful monitoring is certainly necessary to 
avoid unintentional excessive sedation and respiratory 
depression. The pharmacology of buprenorphine does pose 
unique challenges. Buprenorphine binds more tightly to opi-
oid receptors than other opioids, addition of short-acting opi-
oids may be ineffective in treating pain. Use of buprenorphine 
itself for intraoperative and post-operative pain management 
is limited by the “ceiling effect” at higher doses and may be 
ineffective for pain management. The literature does recom-
mend several different approaches depending upon the situa-
tion. Buprenorphine can be tapered in anticipation of surgery 
which may be a feasible approach in the case of living dona-
tion. Short-acting opioids can then be used peri-operatively 
and post-operatively and the patient transitioned back to 
buprenorphine after pain management is no longer an issue. 
In cases where surgery cannot be planned, several approaches 
are possible. Buprenorphine can be abruptly discontinued, 
and short-acting opioids can be used for pain. This may or 
may not be successful for several reasons. The short-acting 
opioids may be ineffective because they do not displace 
buprenorphine from the receptors. Similar to methadone, 
care must be taken to avoid excessive sedation and respira-
tory depression. Buprenorphine patients may also consider a 
temporary transition to methadone maintenance therapy 
closer to the anticipated time of transplant which may sim-
plify the pain management issues. A full discussion of this 
subject is beyond the scope of this chapter [58, 59].

This patient’s current MELD score and the anticipated 
time to potential surgery are important considerations. If 
transplant is not expected for months to years, then current 
MAT management should continue. Once transplant appears 
to be more imminent, consideration can be given to either 
continuing buprenorphine and abrupt discontinuation of 
buprenorphine at the time of surgery or a change back to 
methadone which may be easier to use for both treatment of 
the OUD and pain management. Currently, there is no con-
sensus on the approach.

 Conclusion

In summary, OUDs are common, and it is expected that 
patients with these disorders will increasingly present for 
organ transplantation. Patients with opioid use disorders and 
those on medication-assisted treatments should be considered 
similarly to other patients. Medication-assisted treatments 
should not be discontinued but doses may need adjustment 
depending upon the patient’s medical status and need for 
other medications. Risk for relapse in this patient population 
needs to be carefully evaluated as patients with comorbid 
other substance use disorders, alcohol use disorders, psychi-
atric illness, history of failed addiction treatment, a strong 
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family history of addiction, a history of poor medical adher-
ence, and lack of stable social support may be at higher risk 
for relapse. Pain control is complex but can be managed with 
thoughtful planning and careful monitoring. Patients should 
be tapered off short-acting opioid pain medications after sur-
gery and transitioned back to MAT as soon as practical. If a 
longer period of pain management is needed, it is recom-
mended that consultation be obtained from both pain and 
addiction specialists. In these situations, MAT should be con-
tinued, and doses adjusted as appropriate. Drug—drug inter-
actions may occur, especially with methadone; careful 
monitoring and consultation with experts in transplant drug—
drug interactions may be helpful.
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20The Transplant Patient with Cocaine Use 
Disorder and Attention Deficit/
Hyperactivity Disorder

Sarah Ramsay Andrews

 Introduction

Psychiatry is often asked to provide clinical assessments 
regarding candidacy of patients undergoing organ transplan-
tation. Psychiatric disorders such as substance use disorders 
or severe mental illness can interfere with transplantation. 
Treating psychiatric comorbidities in transplant candidates 
can assist in improving a patient’s candidacy.

According to SAMSA, 2% of the US adult population has 
used cocaine in 2019 [1]. More than 900,000 American met cri-
teria for Cocaine use disorder in 2014 based on data published by 
National Institute of Drug Abuse. https://www.drugabuse.gov/
publications/research- reports/cocaine/what- scope- cocaine- use- 
in- united- states (accessed February 25th, 2021).

There are significant medical consequences of cocaine use, 
including heart disease, hypertension, increased pulmonary 
hypertension [2], increased risk of thrombosis [3], increased risk 
of traumatic death and death by infectious diseases [4], increased 
rate of cardiovascular and respiratory disease [5], ketoacidosis 
in patients with diabetes [6], increased risk of sudden cardiovas-
cular death [7], and stroke [8]. In a study examining the factors 
associated with recipient survival in lung transplant, donors with 
a history of cocaine use demonstrated decreased lung function-
ing [3]. Growing research has also demonstrated that cocaine 
use is associated with pulmonary hypertension [4]. In addition 
to medical risks, cocaine use is associated with significant psy-
chiatric risks, including development of mood disorders [9], 
other addictive disorders, increased risk of suicide [10], post-
traumatic stress disorder [11], and psychosis [12].

A significant number of cocaine users develop chronic, 
recurrent cocaine use disorder [13]. The rate of relapse of 
cocaine use can be as high as 86.4% [14]. Increased risk of 
relapse of cocaine use has been associated with impulsivity 
[15], unemployment [16], being married, African-American 

or having antisocial personality disorder [17], a history of 
childhood trauma [18], and cravings [19]. There is no FDA- 
approved pharmacological treatment for cocaine use disor-
der. Over 60 agents have been studied including include 
long-acting amphetamine formulations, antidepressants, 
modafinil, topiramate, doxazosin, and combined topiramate 
and mixed amphetamine salts extended release [20, 21]. 
More recently, transcranial brain stimulation [22] and can-
nabinoids [23] have been studied. Psychosocial interventions 
such as contingency management, cognitive behavioral 
interventions, and 12-step programs remain the main tool in 
treating cocaine use disorders [24].

There is no systematic literature on the impact of cocaine 
use upon transplantation outcomes nor on the predictive fac-
tors for relapse of cocaine use after transplantation. Due to 
the extensive, direct, and severe health risks of cocaine use, 
active users tend to be excluded from transplantation listing 
until they become abstinent [25]. There is no literature to 
guide about the optimal length of abstinence from cocaine or 
other protective factors that would predict a good outcome in 
the transplantation setting. Given cocaine’s short half-life of 
a few hours, monitoring abstinence relies both on the 
patient’s report and frequent blood or urine screens, which is 
often difficult to coordinate and obtain in transplant centers.

Case History

A 38-year-old man with stage-IV kidney failure secondary to 
polycystic kidney disease presented to the kidney transplant 
evaluation clinic for a preemptive kidney transplant with a 
potential living donor. Based on the social worker’s evalua-
tion, which revealed prior substance use as well as prescribed 
stimulants for attention-deficit hyperactivity disorder 
(ADHD), the patient was referred for further evaluation with 
the transplant psychiatrist. The transplant psychiatrist com-
pleted a full psychiatric interview and reviewed patient’s 
prior psychiatric records. Direct conversations were also 
held between the transplant team and the patient’s current 
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substance abuse program and community or treating psy-
chiatrist for further collateral.

The patient had no known complications at birth or during 
his development. Despite receiving a graduate degree, he 
described his school performance as average with ongoing 
difficulty in concentration and attention. He has a history of 
a prior assault charge in his early 20s for assault at a bar 
while intoxicated. Family history was significant only for 
mother with depression.

Regarding his substance use history, he first started smok-
ing cigarettes in late middle school and had been smoking up 
to two packs daily for approximately 10  years. With the 
assistance of nicotine patches and lozenges, he was able to 
decrease his smoking significantly to one pack per week for 
3 years and ceased smoking 1 year ago without any further 
nicotine replacement. He tried marijuana several times in 
high school but found that it led to increased anxiety and 
paranoia. He drank heavily during college with frequent 
binge episodes over the weekends, ranging from ten to 20 
standard drinks on each weekend day.

Following college, patient’s focus switched from alcohol 
to other illicit drugs. He had started using intranasal cocaine 
intermittently during high school over the weekends, but 
then increased his use in post-graduate school to several 
times per week. While in college, he would also buy pre-
scriptions stimulants from friends, using them at appropriate 
doses to help him study and focus. After graduate school, the 
patient switched from using intranasal cocaine to inhaled 
cocaine due to cost and began using it daily, despite still 
being able to maintain employment. In his early 20s, patient 
had 1 year of opioid misuse for which resolved with 2-months 
course of buprenorphine followed by taper done in the outpa-
tient setting. His drug of choice remained cocaine. Although 
the patient met criteria for several different substance use 
disorders during his lifetime, his most severe disorder was 
cocaine use.

When the patient reached his late 20s, he found it more 
and more difficult to function at work due to his ongoing 
cocaine use. His relationships with his parents and siblings 
also began to become strained. Patient’s parents, who were 
partially financially supporting the patient at this point, 
encouraged him to seek residential treatment for 3 months in 
an out-of-state facility, to which the patient agreed a and 
eventually completed. He was in transitional housing for 
1 month until he relapsed. He returned home to live with his 
parents since he had no source of income. Over the next few 
months, the patient was in and out of outpatient substance 
abuse programs without any significant periods of abstinence 
and did not want to return to residential treatment.

In his early 30s, the patient’s drug use continued to esca-
late and led to a substance-induced psychosis which required 
inpatient psychiatric admission. His psychosis improved 
shortly after admission, and the remained of his psychiatric 

admission was focused on substance abuse education and 
preparing the patient for appropriate aftercare.

Upon discharge from the inpatient psychiatric unit, the 
patient, now 34 years old, was referred to both a psychiatrist 
for medication management, as well as an outpatient sub-
stance abuse treatment with the plan to return to his parents’ 
home. The day following discharge from the inpatient unit, 
the patient presented for intake at the intensive outpatient 
substance abuse program. The comprehensive structure of 
the program provided a strong foundation for patient to begin 
building his recovery network. Patient’s illicit substance use 
significantly decreased as he continued at the intensive out-
patient program. After 6  months of sobriety, the patient 
relapsed with a 3-day binge on cocaine. Patient continued to 
engage in group therapy and weekly therapy with his addic-
tions counselor at the program. Patient began to attend extra 
non-required group therapy sessions on his own for addi-
tional support, as well as narcotics anonymous meetings in 
the evening.

During the first year after hospital discharge, the patient 
began working a few hours per week providing consultation 
services within his field. He continued living with his parents 
and had maintained his prior romantic relationship with a 
woman, who, of note, had no prior substance abuse history. 
His parents, two siblings, and girlfriend continued to be a 
strong support network for the patient.

In addition to his substance abuse treatment, the patient 
had also begun care with a local psychiatrist and therapist. 
The patient, who had been started on a neuroleptic during his 
inpatient psychiatric admission for psychosis and aggression, 
exhibited no further signs of psychosis, while continuing his 
sobriety from all substances. As such, his neuroleptic was 
tapered off without ill effect and he was started on a selective 
serotonin reuptake inhibitor for generalized anxiety disorder. 
Given patient’s prior report of difficulty with concentration 
and attention during childhood, which had continued into 
adulthood, the patient’s psychiatrist had performed a compre-
hensive evaluation for attention-deficit hyperactivity disorder 
(ADHD). His cognitive deficits were not believed to be sec-
ondary to chronic kidney disease given the chronicity of his 
symptoms dating back to childhood. Based on the psychia-
trist’s evaluation as well as both the patient’s self- report and 
his parents’ collateral, the patient was formally diagnosed 
with ADHD. Initially, the patient was started on non-stimu-
lant medications for treatment of ADHD, which were mini-
mally effective. After extensive discussion with the patient, 
his parents, as well as his substance abuse program, the 
patient was started on a stimulant approximately 1 year after 
last use of any illicit substance. Although the patient had been 
abstinent from all substances prior to starting the stimulant, 
he continued to endorse cravings to use, specifically for 
cocaine. Shortly after starting treatment with a stimulant, the 
patient’s cravings for cocaine diminished significantly. The 
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patient and his family members notice improvements in his 
attention and concentration, with a significant decrease in his 
overall impulsivity and emotional dysregulation.

At the time of the initial transplant evaluation, the patient 
had been abstinent from all illicit substances for 3  years, 
while continuing his substance abuse treatment program, 
now in the outpatient level of care. He had been on a 
 stimulant, renally dosed, for ADHD for 2 years with no con-
cerns of diverting or overusing. His anxiety was also well 
managed on both an antidepressant as well as weekly psy-
chotherapy. His adherence with mental health care and sub-
stance abuse treatment was very good. He had moved out of 
his parents’ home and was living with his girlfriend while 
working full time.

Regarding his renal functioning, the patient had been 
diagnosed with polycystic kidney disease while in college. 
His kidney functioning had slowly deteriorated over the 
years and, although his medical treatment was limited during 
his 20s and early 30s secondary to his substance use, over the 
last 3 years, he had been consistent with medical care, spe-
cifically improved blood pressure control, which required 
even closer monitoring due to his stimulant use. Given con-
cerns of end-stage kidney disease, the patient presented for a 
preemptive kidney transplant with a potential living donor, 
his brother.

During the kidney selection committee meeting, several 
considerations were raised about the patient’s candidacy for 
transplant, focused on his history of substance abuse, risks 
of relapse, and ongoing use of controlled substances, 
although prescribed. Despite the patient’s increased risk of 
complications post transplant, including how a relapse could 
directly and indirectly impact the transplanted organ, it was 
evident that patient was highly committed to his recovery 
and to substance abuse treatment and mental health treat-
ment. Despite having intermittent cravings to use sub-
stances, patient had developed strong coping skills and a 
comprehensive support network, including his mental health 
providers, substance abuse treatment program, and family, 
all of whom were invested in the patient’s ongoing recovery. 
He viewed his recovery as a life-long journey and acknowl-
edged his triggers for relapse and strategies to prevent a 
relapse. Ultimately, the patient was deemed an appointment 
candidate for transplant and his brother was cleared as a 
donor. As a part of his recovery, the patient had put a lot of 
effort in improving his relationships, which most likely con-
tributed to several family members and friends coming for-
ward as potential donors, as they were also in support of his 
candidacy and were confident in his active dedication in his 
recovery.

Patient was successfully transplanted 6 months after his 
initial presentation to the kidney transplant clinic. During his 
acute hospitalization for transplant, he did well with standard 

pain management without any evidence of misuse of narcot-
ics. His stimulant was momentarily held at the time of sur-
gery but resumed on discharge. Patient returned to work 
2  months post surgery and continued in regular follow-up 
with his outpatient providers. He remained abstinent of all 
illicit substances throughout his follow-up visits post trans-
plant and has since transitioned to a local nephrologist for 
the last 2 years and has had no relapses and continues to be 
actively engaged in his addiction recovery. His renal func-
tioning has been stable since transplant.

 Discussion

 Reflections on the Case Presentation

Transplant psychiatrists are responsible for evaluating the 
patient’s psychiatric history including substance use, and 
how these factors may influence post-transplant course. This 
case illustrates many dilemmas that we constantly face 
regarding patient selection, specifically the fallacy that we 
can predict outcomes. We are only able to evaluate the pro-
tective and risk factors a patient exhibits and then render an 
opinion regarding the potential future impact.

The patient above had many strengths including his strong 
familial support and connectedness with his outpatient pro-
viders, but most importantly insight into the negative impact 
his substance use has had on his life and his inability to man-
age it alone. Despite his ongoing use of multiple substances 
from adolescence and then into his early 30s with several 
failed attempts at sobriety, he was eventually able to find suc-
cess in a comprehensive substance abuse program in con-
junction with mental health treatment. Even despite his 
successes, he will always remain at risk for relapse post 
transplant and part of the pre-transplant evaluation was 
focused on how to assess his ability to manage a relapse if it 
were to occur.

This case also illustrates that stimulants can be used suc-
cessfully in patients with substance use disorders, which can 
lead to a strong positive impact on functioning: the ability to 
manage medical care and maintain sobriety post transplant. 
Any potential risks of prescription stimulant use in the long 
term, such as cardiac [26] and renal [27], should be weighed 
against the functional impact on the patient, which can influ-
ence post-transplant success. This patient continued to have 
close monitoring of his cardiac and renal functioning, which 
remained stable while on prescribed stimulants. In addition, 
his substance use was monitored with toxicology screens and 
through the state prescription monitoring program and medi-
cal providers routinely communicated between them, which 
allowed for the patient to be prescribed a controlled- 
substance despite his prior substance abuse history.
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 Relapses: Not the If but the When

Transplant centers typically require abstinence, although the 
varying time-frames, from illicit substances prior to trans-
plantation with the expectation of ongoing abstinence post 
transplant [28], while active substance use is often a contra-
indication for organ transplant [29]. Limited evidence exists 
that demonstrates “the six-month rule” predicts outcomes 
post transplant [30].

The amount of abstinence time may be less important as 
compared to other factors such as the patient’s personal 
insight and active engagement in recovery. Relapses are a 
normal part of recovery for those treated for substance use 
disorder, which has shown to be similar to other chronic con-
ditions, such as asthma and hypertension [10, 31]. Nearly 
half of all patients treated with alcohol or other drug use 
return to active use within 1 year following treatment [32]. 
While relapses are a part of recovery, it is the preparation and 
insight into the likelihood of a relapse that can help evaluate 
a patient’s success post transplant.

In the case study above, although the patient had several 
failed attempts at abstinence prior with prolonged periods of 
use, once he was actively engaged in recovery and demon-
strated insight into his illness, his relapse 6 months into treat-
ment lasted only 3 days until he re-presented to treatment. 
Although the patient had been abstinent of all substances 
3 years prior to transplant, it was not the 3 years of absti-
nence that made him an appropriate transplant candidate, but 
rather his ability to manage a relapse when it occurred. He 
exhibited ongoing commitment to improve his coping skills 
and was not naive to the notion that relapses occur.

 Cocaine Use Disorder and ADHD

ADHD and substance use disorders are highly comorbid 
conditions with ADHD increasing the risk of drug use [33]. 
Among adults with ADD, 10% meet criteria for cocaine use 
disorder [34]. Treatment of ADHD can decrease the risk of 
developing substance use disorders [35, 36]. Stimulant use 
has not been shown to increase risk of relapse, but rather a 
decrease in substance-related events [37]. Moreover, medical 
treatment of patients with both cocaine use disorder and 
ADHD has shown a reduction in substance use and improve-
ment in ADHD symptoms [38].

Despite stimulants having an abuse potential, patients 
who are appropriately treated for ADHD with stimulants 
have shown to have positive outcomes, specifically in those 
with concurrent substance use disorders. In the patient above, 
treatment of his ADHD positively influenced his level of 
functioning—improving relationships with others, increas-
ing attention and concentration, decreasing impulsivity, and 
reducing drug use.

 Conclusions

In our case above, the patient’s kidney failure was second-
ary to polycystic kidney disease, although other factors 
most likely also contributed such as poor medical follow-
up in the setting of substance use and any potential direct 
damage of cocaine as a vasoconstrictor on the kidney. 
Despite the potential negative effects of a relapse on the 
transplanted organ, this patient demonstrated the impor-
tance of evaluating his candidacy on his readiness to man-
age a relapse through ongoing engagement in substance use 
recovery, as well as optimal management of his co-occur-
ring ADHD.  We cannot predict with certainty a patient’s 
post-transplant course, but we can optimize modifiable risk 
factors pre- transplant to help best prepare a patient post 
transplant.

References

1. Substance Abuse and Mental Health Services Administration 
[updated january 7th 2021]. 

2. Alzghoul BN, Abualsuod A, Alqam B, Innabi A, Palagiri DR, 
Gheith Z, et  al. Cocaine use and pulmonary hypertension. Am J 
Cardiol. 2020;125(2):282–8.

3. Hobbs WE, Moore EE, Penkala RA, Bolgiano DD, López 
JA. Cocaine and specific cocaine metabolites induce von Willebrand 
factor release from endothelial cells in a tissue-specific manner. 
Arterioscler Thromb Vasc Biol. 2013;33(6):1230–7.

4. Peacock A, Tran LT, Larney S, Stockings E, Santo T Jr, Jones H, 
et  al. All-cause and cause-specific mortality among people with 
regular or problematic cocaine use: a systematic review and meta- 
analysis. Addiction. 2021;116(4):725–42.

5. Winhusen T, Theobald J, Kaelber DC, Lewis D.  Increased mor-
bidity and mortality in hypertensive patients with substance use 
disorders: electronic health record findings. J Stud Alcohol Drugs. 
2020;81(4):471–8.

6. Nyenwe EA, Loganathan RS, Blum S, Ezuteh DO, Erani DM, 
Wan JY, et  al. Active use of cocaine: an independent risk factor 

Take Home Points
 1. Heavy prior substance abuse should not exclude 

any patient from being considered for transplant. 
The transplant evaluation should focus on the 
patient’s insight into the negative effects of ongoing 
use and strategies to focus on recovery, as well as 
relapse prevention.

 2. Cocaine use disorder can significantly impact post- 
transplantation outpatient if the patient resumes use 
post transplant, but ongoing engagement in sub-
stance abuse treatment and strong insight into the 
triggers of relapse can help prepare patients for 
ongoing recovery post transplant.

S. R. Andrews



165

for recurrent diabetic ketoacidosis in a city hospital. Endocr Pract. 
2007;13(1):22–9.

7. Morentin B, Ballesteros J, Callado LF, Meana JJ. Recent cocaine 
use is a significant risk factor for sudden cardiovascular death in 
15-49-year-old subjects: a forensic case-control study. Addiction. 
2014;109(12):2071–8.

8. Siniscalchi A, Bonci A, Mercuri NB, De Siena A, De Sarro G, 
Malferrari G, et al. Cocaine dependence and stroke: pathogenesis 
and management. Curr Neurovasc Res. 2015;12(2):163–72.

9. Milby JB, Conti K, Wallace D, Mennemeyer S, Mrug S, Schumacher 
JE.  Comorbidity effects on cocaine dependence treatment and 
examination of reciprocal relationships between abstinence and 
depression. J Consult Clin Psychol. 2015;83(1):45–55.

10. Pavarin RM, Sanchini S, Tadonio L, Domenicali M, Caputo F, 
Pacetti M. Suicide mortality risk in a cohort of individuals treated 
for alcohol, heroin or cocaine abuse: results of a follow-up study. 
Psychiatry Res. 2021;296:113639.

11. Tull MT, Trotman A, Duplinsky MS, Reynolds EK, Daughters 
SB, Potenza MN, et  al. The effect of posttraumatic stress dis-
order on risk-taking propensity among crack/cocaine users 
in residential substance abuse treatment. Depress Anxiety. 
2009;26(12):1158–64.

12. Roncero C, Ros-Cucurull E, Daigre C, Casas M. Prevalence and 
risk factors of psychotic symptoms in cocaine-dependent patients. 
Actas Esp Psiquiatr. 2012;40(4):187–97.

13. Dias AC, Araújo MR, Laranjeira R.  Evolution of drug use in 
a cohort of treated crack cocaine users. Rev Saude Publica. 
2011;45(5):938–48.

14. Lopes-Rosa R, Kessler FP, Pianca TG, Guimarães L, Ferronato P, 
Pagnussat E, et  al. Predictors of early relapse among adolescent 
crack users. J Addict Dis. 2017;36(2):136–43.

15. Broos N, Diergaarde L, Schoffelmeer AN, Pattij T, De Vries 
TJ. Trait impulsive choice predicts resistance to extinction and pro-
pensity to relapse to cocaine seeking: a bidirectional investigation. 
Neuropsychopharmacology. 2012;37(6):1377–86.

16. Sánchez-Hervás E, Santonja Gómez FJ, Secades Villa R, 
García-Fernández G, García-Rodríguez O, Zacarés Romaguera 
F. Psychosocial predictors of relapse in cocaine-dependent patients 
in treatment. Span J Psychol. 2012;15(2):748–55.

17. Grella CE, Hser YI, Hsieh SC. Predictors of drug treatment re-entry 
following relapse to cocaine use in DATOS. J Subst Abuse Treat. 
2003;25(3):145–54.

18. Hyman SM, Paliwal P, Chaplin TM, Mazure CM, Rounsaville BJ, 
Sinha R.  Severity of childhood trauma is predictive of cocaine 
relapse outcomes in women but not men. Drug Alcohol Depend. 
2008;92(1–3):208–16.

19. Paliwal P, Hyman SM, Sinha R.  Craving predicts time to 
cocaine relapse: further validation of the Now and Brief ver-
sions of the cocaine craving questionnaire. Drug Alcohol Depend. 
2008;93(3):252–9.

20. Brandt L, Chao T, Comer SD, Levin FR.  Pharmacotherapeutic 
strategies for treating cocaine use disorder-what do we have to 
offer? Addiction. 2021;116(4):694–710.

21. Chan B, Kondo K, Freeman M, Ayers C, Montgomery J, Kansagara 
D. Pharmacotherapy for cocaine use disorder—a systematic review 
and meta-analysis. J Gen Intern Med. 2019;34(12):2858–73.

22. Antonelli M, Fattore L, Sestito L, Di Giuda D, Diana M, Addolorato 
G. Transcranial Magnetic Stimulation: a review about its efficacy 
in the treatment of alcohol, tobacco and cocaine addiction. Addict 
Behav. 2021;114:106760.

23. Rodrigues LA, Caroba MES, Taba FK, Filev R, Gallassi 
AD. Evaluation of the potential use of cannabidiol in the treatment 
of cocaine use disorder: a systematic review. Pharmacol Biochem 
Behav. 2020;196:172982.

24. De Giorgi R, Cassar C, Loreto D’alò G, Ciabattini M, Minozzi S, 
Economou A, et al. Psychosocial interventions in stimulant use dis-
orders: a systematic review and qualitative synthesis of randomized 
controlled trials. Riv Psichiatr. 2018;53(5):233–55.

25. Secunda K, Gordon EJ, Sohn MW, Shinkunas LA, Kaldjian LC, 
Voigt MD, et al. National survey of provider opinions on contro-
versial characteristics of liver transplant candidates. Liver Transpl. 
2013;19(4):395–403.

26. Liang EF, Lim SZ, Tam WW, Ho CS, Zhang MW, McIntyre RS, 
et  al. The effect of methylphenidate and atomoxetine on heart 
rate and systolic blood pressure in young people and adults with 
attention- deficit hyperactivity disorder (ADHD): systematic 
review, meta-analysis, and meta-regression. Int J Environ Res 
Public Health. 2018;15(8):1789.

27. Baradhi KM, Pathireddy S, Bose S, Aeddula NR. Methamphetamine 
(N-methylamphetamine)-induced renal disease: underevalu-
ated cause of end-stage renal disease (ESRD). BMJ Case Rep. 
2019;12(9):e230288.

28. Lucey MR, Brown KA, Everson GT, Fung JJ, Gish R, Keefe EB, 
et  al. Minimal criteria for placement of adults on the liver trans-
plant waiting list: a report of a national conference organized by 
the American Society of Transplant Physicians and the American 
Association for the Study of Liver Diseases. Transplantation. 
1998;66(7):956–62.

29. Steinman TI, Becker BN, Frost AE, Olthoff KM, Smart FW, 
Suki WN, et  al. Guidelines for the referral and management of 
patients eligible for solid organ transplantation. Transplantation. 
2001;71(9):1189–204.

30. Bramstedt KA, Jabbour N. When alcohol abstinence criteria cre-
ate ethical dilemmas for the liver transplant team. J Med Ethics. 
2006;32(5):263–5.

31. McLellan AT, Lewis DC, O’Brien CP, Kleber HD.  Drug 
dependence, a chronic medical illness: implications for 
treatment, insurance, and outcomes evaluation. JAMA. 
2000;284(13):1689–95.

32. Hubbard RL, Craddock SG, Anderson J. Overview of 5-year fol-
lowup outcomes in the drug abuse treatment outcome studies 
(DATOS). J Subst Abuse Treat. 2003;25(3):125–34.

33. Sundquist J, Ohlsson H, Sundquist K, Kendler KS.  Attention- 
deficit/hyperactivity disorder and risk for drug use disorder: a 
population-based follow-up and co-relative study. Psychol Med. 
2015;45(5):977–83.

34. Oliva F, Mangiapane C, Nibbio G, Berchialla P, Colombi N, 
Vigna-Taglianti FD.  Prevalence of cocaine use and cocaine use 
disorder among adult patients with attention-deficit/hyperactivity 
disorder: a systematic review and meta-analysis. J Psychiatr Res. 
2021;143:587–98.

35. Groenman AP, Schweren LJS, Weeda W, Luman M, Noordermeer 
SDS, Heslenfeld DJ, et al. Stimulant treatment profiles predicting 
co-occurring substance use disorders in individuals with attention- 
deficit/hyperactivity disorder. Eur Child Adolesc Psychiatry. 
2019;28(9):1213–22.

36. Groenman AP, Oosterlaan J, Rommelse NN, Franke B, Greven CU, 
Hoekstra PJ, et al. Stimulant treatment for attention-deficit hyper-
activity disorder and risk of developing substance use disorder. Br J 
Psychiatry. 2013;203(2):112–9.

37. Quinn PD, Chang Z, Hur K, Gibbons RD, Lahey BB, Rickert ME, 
et  al. ADHD medication and substance-related problems. Am J 
Psychiatry. 2017;174(9):877–85.

38. Manni C, Cipollone G, Pallucchini A, Maremmani AGI, Perugi G, 
Maremmani I. Remarkable reduction of cocaine use in dual disor-
der (adult attention deficit hyperactive disorder/cocaine use disor-
der) patients treated with medications for ADHD. Int J Environ Res 
Public Health. 2019;16(20):3911.

20 The Transplant Patient with Cocaine Use Disorder and Attention Deficit/Hyperactivity Disorder



167

21Cannabis Use in Transplantation

Jorge Luis Sotelo and Melanie Bilbul

Background

Candidates for organ transplant surgery undergo a psychoso-
cial evaluation to identify risk factors for potential complica-
tions after transplant, which includes an in-depth review of 
their substance use history. The use of cannabis, the most 
used “illicit” drug in the world, has historically been of inter-
est to transplant teams when they consider which individuals 
to list for surgery. In the United States, the use and posses-
sion of cannabis has remained illegal under federal law via 
the Controlled Substances Act of 1970 and the Food and 
Drug Administration has classified it a Schedule I drug. 
Nevertheless, as of June 2020, the time we started writing 
this chapter, cannabis is legal for medical use in 33 states and 
the District of Columbia and legal for recreational use in 11 
states [1]. A 2017 survey found that cannabis is used by 
nearly 4% of the global population [2]. The prevalence of use 
varies widely depending on legalization status, age group, 
and availability. In 2018, the prevalence of cannabis use in 
the US was 16% (with 22% of individuals ages 18–25 report-
ing past-month use) [3], and is comparable to that observed 
in Canada, where cannabis use has been legal since October 
of 2018 [4]. Some countries, such as the Netherlands and 
Spain, have adopted a policy of limited enforcement. In 
Europe, rates of use from 2017–2018 varied widely by coun-
try, with the lowest in Malta (0.9%) and the highest in the 
Netherlands (9.2%), France, and Spain (11% each) [5].

A systematic review of the literature on medical benefits 
of cannabis is beyond the scope of this chapter but it is worth 

noting that cannabis has been used with favorable results in 
a variety of medical conditions, including chronic pain [6], 
nausea [7], epilepsy [8], and glaucoma [9]. A National 
Academy of Sciences-commissioned report concluded that 
there is substantial evidence for the use of cannabis or can-
nabinoids in chronic pain, but study methodologies were 
flawed with considerable variability in the quantity, quality, 
and type of cannabis product between studies and laborato-
ries [10]. However, there is also evidence that long-term use 
of cannabis can produce pulmonary disease [11, 12], and 
consistent use is associated with pulmonary complications, 
increased nausea and emesis (the cannabinoid hyperemesis 
syndrome) [13], myocardial infarction, stroke [14], membra-
nous glomerulonephritis [15], opportunistic infections [9, 
16–18], schizophrenia [19], as well as vehicle crashes, emer-
gency department visits, cannabis withdrawal and, of course, 
cannabis use disorder [20]. Additionally, addiction is more 
common in those who start smoking cannabis as adolescents 
and these early users are more vulnerable to cognitive impair-
ment and forgetfulness [21], using illicit drugs [22], develop-
ing a lower IQ and dropping out of school [23], factors which 
can represent obstacles to optimal adherence with posttrans-
plant treatment recommendations.

Still, there is no clear consensus among transplant centers 
and within the transplant community regarding whether 
patients who actively use cannabis, medicinal or recreational, 
should be eligible for transplant listing. Contributing to the 
confusion is a paucity of data on the outcomes of patients 
who use cannabis before transplant or safety data for canna-
bis use after transplantation. A 2016 international survey of 
heart transplant centers revealed that a majority of respon-
dents (64.4%) support listing patients who use legal medical 
cannabis but only 27.5% support listing of patients using 
legal recreational cannabis [24]. Most providers in this sur-
vey (68.3%) still recommend a period of abstinence prior to 
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listing. In another survey of heart transplant centers, most 
providers (73%) considered illegal cannabis use an absolute 
or relative contraindication to transplant [25]. Legal recre-
ational use and legal medicinal use were less controversial, 
with 57% and 21% of providers, respectively, considering 
such use as a contraindication to heart transplant. A 2014 
survey of policies regarding cannabis use, either recreational 
or medicinal, among liver transplant program in the US 
found that 19 out of 47 programs (40%) would not accept 
any cannabis use—recreational or medicinal [26]. Seven 
programs would accept either medical or recreational can-
nabis use. Eight programs would consider patients using 
medical cannabis but not recreational cannabis. Eighteen 
programs would consider patients using medical cannabis, 
but in 13 programs patients were required to discontinue use 
and test negative on drug screen for cannabis before 
 transplant. Thirteen programs would accept patients who 
used recreational cannabis, although five would allow this 
on a case-by-case basis, and one required that the patients 
quit cannabis use at least 3 months before transplant and to 
complete a 12-step program. In this survey, 16% of programs 
would transplant patients who used cannabis, whereas 14% 
of programs would categorically reject such candidates. The 
remaining 70% of programs viewed patients who used medi-
cal cannabis more favorably than recreational users. 
Furthermore, a national Web-based survey of US liver trans-
plant providers revealed that cannabis use was one of the top 
three most controversial characteristics among transplant 
candidates by 46.7% of the providers [27]. Finally, a survey 
sent by the Infectious Diseases Community of Practice 
Executive Committee to the membership of the American 
Society of Transplantation discovered that most respondents 
had concerns about cannabis use [28]. Fifty percent were 
from centers allowing medical cannabis use and 10% from 
centers who permitted both medical and recreational use. 
Twenty-eight percent rejected all candidates who used can-
nabis, irrespective of organ. No significant difference was 
identified regarding screening mandates between states with 
and without some form of legalized cannabis. Thirty-four 
percent of respondents practicing in states with no legal form 
of cannabis reported that their program declined transplanta-
tion to all cannabis users, compared to 25% in states with 
some form of legal cannabis. Further complicating the evalu-
ation of some transplant candidates is the fact that seven US 
states (California, Delaware, Arizona, Illinois, Minnesota, 
Washington, and New Hampshire) recently introduced legis-
lation explicitly prohibiting denial of transplant listing based 
on medicinal cannabis use [29]. Consequently, it is impera-
tive that the transplant psychiatrists become familiar with 
their transplant program policies, their state legislation as 
well as thepotential risks and benefits of cannabis use in 
patients who are being considered for solid organ transplant 
surgery.

 Potential Risks of Cannabis Use

There are several considerations when evaluating a person 
with regular cannabis use for organ transplant. Such consid-
erations include potential effects of cannabis use on adher-
ence, mortality or graft loss, infection and cancer risk, 
psychiatric illness, and other substance use.

 Non-adherence
One consideration is whether cannabis use can lead to sub-
optimal adherence to treatment recommendations, namely 
medications and/or follow-up appointments. In general, 
impairments in cognitive domains associated with cannabis 
use, especially with chronic use, are feared to affect an indi-
vidual’s ability to take medications in a timely fashion, to 
understand instructions, and to schedule and attend medical 
appointments. Forgetfulness and carelessness have previ-
ously been identified as significant barriers to medication 
adherence [30] and cannabis use may have a dose-related 
effect on cognitive distortion and memory impairment [31]. 
Cannabis use has been correlated with non-adherence to 
medical regimen in other medical conditions, such as HIV 
[18, 32], systemic lupus erythematosus [33], psychosis, and 
bipolar disorder [34, 35]. However, some studies did not find 
an association between cannabis and non-adherence in HIV 
patients [36] or inflammatory bowel disease [37].

Studies examining the impact of cannabis use on trans-
plant patient adherence have not consistently shown an asso-
ciation. In a survey of transplant centers, only 9 of 225 
reported difficulties with adherence to medications and/or 
monitoring recommendations in their patients who were 
using cannabis [28]. On the other hand, an investigation of 
over 50,000 national kidney transplant records found that 
cannabis use disorder in the year before transplant was asso-
ciated with non-compliance, as well as posttransplant alco-
hol and drug abuse, schizophrenia, and depression [17]. 
Concern for non-adherence to immunosuppressants in can-
nabis users has also been reported due to potential concomi-
tant use with other habit-forming substances [16, 38]. The 
transplant literature has not differentiated between non- 
adherence associated with cannabis use and non-adherence 
due to cannabis use. Therefore, it is difficult to conclude to 
what extent cannabis use in transplant recipients will directly 
affect adherence, as the evidence about this relationship is 
not conclusive, and in many cases, other non-cannabis sub-
stance use may be contributing to non-adherence with treat-
ment recommendations.

 Patient and Graft Survival
Another important concern is whether cannabis use is asso-
ciated with poorer survival outcomes in transplant patients. 
A study of 1489 patients (155 cannabis users and 1334 non- 
users) who were evaluated for liver transplant found no dif-
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ference in posttransplant survival between the two study 
cohorts, but non-users were more likely to be listed (44% vs 
27%) [39]. In this study, cannabis users did not have a sig-
nificantly higher hazard of mortality, but they were more 
likely to test positive for illicit substances including narcot-
ics, cocaine, amphetamines, and barbiturates on toxicology 
screens. Another retrospective review of liver transplant can-
didates revealed no statistically significant association 
between the risk of waitlist removal or death and a history of 
cannabis use [40]. Similarly, a retrospective analysis of liver 
transplant patients found an overall 5-year survival of 75% 
and no significant difference in 5-year survival between cur-
rent or former and never cannabis users [41]. In contrast, 
tobacco users were over 3 times as likely to die within 5 years 
as never users of tobacco. A common limitation of these 
studies is that the data on cannabis use are often historical or 
from retrospective chart review. Thus, a direct association 
between active cannabis use and the outcomes or behaviors 
of interest cannot be firmly established. Additionally, the 
potential contribution of non-cannabis substance use to out-
comes in these patient populations is often not considered.

There are similar findings in kidney transplant popula-
tions. A retrospective study of kidney transplant recipients 
found that diagnoses of cannabis dependence or abuse in the 
year before transplant were not associated with death or graft 
failure in the year after transplant [17]. However, cannabis 
use in the first year of posttransplant was associated with an 
approximately twofold increased risk of death-censored 
graft failure, all-cause graft loss, and death in the subsequent 
2 years. Another retrospective review of 56 recreational can-
nabis users and 1169 non-users found that survival was no 
different between the two groups and the proportion of failed 
renal allografts at 1-year posttransplant was similar between 
them, as well [42]. Cannabis use was not associated with the 
combined outcome of death or graft failure in this study, 
although this review examined data on individuals without 
pathological cannabis use. While there is no evidence from 
the literature that recreational cannabis use impairs kidney 
allograft function or threatens kidney transplant survival, 
many transplant centers consider any cannabis use as an 
absolute contraindication to kidney transplantation. Whether 
active recreational use also is associated with inferior out-
comes in graft and patient survival after renal transplantation 
remains to be seen. The overall survival rates in kidney and 
liver transplant patients using cannabis do not appear to be 
different than non-users [29], however, rigorous data on the 
timing and duration of use (pretransplant and/or posttrans-
plant exposure), amounts of cannabis exposure, and out-
comes have not been examined.

 Infections and Cancer
Impaired lung defense mechanisms from chronic inhalation 
of cannabis have been linked to infections and cancer, the 

risks of which would be enhanced in the immunocompro-
mised posttransplant patient [43]. Cannabis products may be 
contaminated with aspergillus [44], legionella [45], and 
mucor [46], which can lead to invasive infections in immu-
nocompromised transplant recipients, especially if they have 
a tenuous respiratory status [44, 47–50]. Invasive aspergil-
losis associated with cannabis use has been described in a 
renal transplant recipient [47], as well as in patients with 
cancer [51, 52] and AIDS [53]. While these fungi pose a 
potential risk in immunocompromised patients who smoke 
cannabis, the risk of contamination is low and may not be, in 
and of itself, reason enough to recommend against cannabis 
use in the posttransplant population. This risk appears to be 
specific to smoked cannabis. In addition to fungal contami-
nation, a case report of lipid pneumonia attributed to smok-
ing cannabis oil was described in a kidney transplant recipient 
[50]. Infrequent reports such as these have been the basis for 
policies in many centers to deny transplantation to potential 
recipients who use cannabis [16, 38, 54, 55].

A survey of 225 transplant centers revealed that 72% of 
respondents had concerns about fungal complications in their 
transplant patient populations with 43% having observed fun-
gal infections (aspergillus and zygomycetes) they believed 
were associated with cannabis use [28]. Of those reporting 
fungal infections associated with cannabis use, 89% reported 
infection associated with smoking of cannabis, 15% with vape 
pens, and 4% with edible cannabis. Medicinal cannabis, which 
is not sterilized and does not have FDA oversight, is not 
immune from infection risks. In a survey of California medici-
nal dispensaries, multiple fungi (e.g., Cryptococcus, Mucor, 
Aspergillus), as well as bacteria that would typically be attrib-
uted to hospital-acquired infections rather than exposure to 
cannabis (e.g., E. coli, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, etc.) were cultured from dispensary samples [56].

Inhaled cannabis may also carry carcinogenic potential 
[57], which is obviously a concern in transplant recipients, 
who are already at a risk of developing cancer due to immu-
nosuppression and oncogenic viral infections [58]. However, 
the epidemiologic data correlating head and neck squamous 
cell carcinoma risk [59] and lung cancer [60] development 
with cannabis are inconsistent. Other studies have linked 
cannabis use with an increased risk of prostate and cervical 
cancer, malignant primary gliomas, bladder cancer, and tes-
ticular germ cell tumors [57], but the effects overall have 
been small and the studies are heterogeneous.

 Psychiatric Illness
Cannabis use has also been linked with psychiatric condi-
tions such as psychosis and depression. It is becoming clear 
that cannabis particularly increases the risk of psychosis 
independently of confounding and transient intoxication 
effects. There is evidence for an additive interaction of 
genetic risk for schizophrenia with lifetime regular cannabis 
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use, suggesting that the etiopathogenesis of schizophrenia 
involves genetic predispositions that may result in vulnera-
ble individuals being more sensitive to the effects of what is 
described as regular cannabis use [61]. A 2007 systematic 
review found an increased risk of any psychotic outcome in 
cannabis users of approximately 40%, with greater risk in 
people who used it most frequently [62]. In addition, com-
pared to never users, the daily use of high-potency cannabis 
increases the odds nearly five times of a psychotic disorder in 
first-episode psychosis [63] and of individuals with a 
substance- induced psychosis, the conversion to schizophre-
nia is highest for cannabis than other drugs or alcohol 
[64–66].

So far, the literature on cannabis and depression suggests 
more evidence for harm than good. A meta-analysis found 
an association between cannabis use during adolescence 
and a moderately increased risk of depression and suicidal-
ity in young adulthood [67]. In a 40-year study that ana-
lyzed over 400 individuals across several time points, 
cannabis use was correlated with an increased risk of receiv-
ing a diagnosis of major depressive disorder, and earlier 
onset of use was correlated with a shorter time to presenta-
tion [68]. Other studies have shown similar results, with a 
positive correlation between cannabis use and depression, 
with chronic use further strengthening this association [69–
71]. Cannabis use has also been shown to promote depres-
sive symptom progression [72, 73]. Other studies have 
found no correlation between cannabis use and later diagno-
sis of major depression or symptom severity after control-
ling for other illicit drug use, education, and childhood 
upbringing [74–76]. Nonetheless, to date there have been no 
randomized, clinical trials for the use of cannabinoids in 
depression. There are, however, studies that have analyzed 
depression symptoms as secondary outcome measurements 
in individuals with other conditions (e.g., chronic pain) and 
no significant therapeutic benefit has been found in associa-
tion with administered cannabinoids, including nabiximols 
and dronabinol [10].

 Other Substance Use
In liver transplant cohorts, cannabis use is closely associated 
with other substance use, alcohol-related cirrhosis, and hepa-
titis C cirrhosis. In the previously cited retrospective cohort 
study of 1489 patients with chronic liver disease, cannabis 
users were more likely than non-users to test positive for 
other substances, such as narcotics, benzodiazepines, barbi-
turates, amphetamines, and illicit drugs (such as cocaine and 
opioids), and to smoke tobacco, and they were, not surpris-
ingly, less likely to receive a transplant [39]. In a retrospec-
tive cohort of patients with liver disease evaluated at a large 
transplant center, 48% of those evaluated were users of can-
nabis, with 7% being recent users and 16% daily users [40]. 
There was high prevalence of historical tobacco use (55%), 

alcohol use (89%), illicit drug use (47%), and prescription 
opiate or benzodiazepine use (31%) in this cohort. In another 
report of liver transplant recipients, patients reporting can-
nabis use were more likely to be former tobacco smokers 
(43% vs 28%) or to be diagnosed with either alcoholic cir-
rhosis (37% vs 20%) or viral hepatitis (49% vs 29%) [41].

In a study of 2067 kidney transplant candidates referred 
for addiction psychiatry evaluation, 3% met diagnostic cri-
teria for cannabis abuse or dependence [77]. Fifty-eight 
percent consumed cannabis daily and 31% had a comorbid 
non-cannabis substance dependence diagnosis. The authors 
concluded that their study population could be more accu-
rately conceptualized as polysubstance abusers. The likeli-
hood of comorbid substance abuse serves to highlight 
several risk factors potentially jeopardizing the success of 
the transplant, such as negative health effects of cannabis 
and tobacco smoking, potential relapse/resumption of other 
substances of abuse, and impact on treatment adherence 
posttransplant when under effects of intoxicants. A retro-
spective study of outcomes in a large cohort of kidney 
recipients found an association between posttransplant can-
nabis abuse and dependence within the first year after trans-
plant and alcohol and other drug abuse [17]. In a 
retrospective review of 1225 kidney recipients, cannabis 
users were more likely to report ever using alcohol, current 
or prior tobacco use, to smoke >10 cigarettes/day, to be 
considered moderate or high-risk transplant candidates on 
social work assessments, and to have a history of treated 
substance addiction [42].

Medical cannabis patients also have a high rate of co- 
existing addictive disorders. A study of 348 medical canna-
bis patients indicated that 96% had used cannabis before 
starting medical cannabis, with 61% using it daily. Sixty- 
eight percent used prescription opioids differently than they 
were prescribed within the last month, 40% had a history of 
non-medical use of opioids, 38% used hallucinogens, and 
35% had used cocaine [78].

 Interactions with Immunosuppressants
A recent case report of a 67-year-old man with lymphoma 
whose tacrolimus levels became toxic as a result of consuming 
edible cannabis gummies highlights the potential for calcineu-
rin inhibitor toxicity with heavy cannabis use [79]. In vitro 
studies have shown that the tetrahydrocannabinoids found in 
cannabis can decrease the metabolism of calcineurin inhibi-
tors by inhibiting the cytochrome P450 3A system [79, 80]. In 
addition, studies have also indicated that cannabinoids inhibit 
the P-glycoprotein transporter that is required for absorption 
of tacrolimus by the gut and dispersal to other tissues [81, 82]. 
Therefore, at least two mechanisms may contribute to erratic 
and unpredictable calcineurin inhibitor levels in cannabis 
users. Other agents used in transplant recipients, such as azole 
antifungals, may raise THC levels by inhibiting the CYP2C9 
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enzyme required for its metabolism, further complicating tox-
icity and pharmacokinetic issues [83].

The lack of accurate standardization and labeling of com-
mercial cannabis products make assessment of the impact of 
cannabis use more difficult with both under-labeling and 
over-labeling of tetrahydrocannabinol and cannabidiol con-
centrations [81, 84]. An analysis of 84 cannabidiol extracts 
revealed a wide range of cannabidiol concentrations with 
accurate labeling in only 31%, with 26% over-labeled and 
42% under-labeled [85]. Furthermore, other cannabinoid 
contaminants were found, most commonly Δ-9 tetrahydro-
cannabinol (THC) in 21% of the extracts, with other canna-
binoids in lower concentrations. As a result, unpredictable 
calcineurin inhibitor levels and the potential for toxicity or 
underdosing may occur, particularly with intermittent use 
and from different sources.

 Potential Benefits of Cannabis Use

Clinical benefits have been reported in the treatment of nau-
sea, anorexia, chronic pain, seizures, glaucoma, and neuro-
logical conditions, including multiple sclerosis and epilepsy 
[29, 86–93]. Medical cannabis has moderate to high-quality 
evidence for treating chronic pain, neuropathic pain, spastic-
ity in multiple sclerosis, and chemotherapy-associated nau-
sea and vomiting [88–91]. Cannabis is also increasingly 
recognized as a promising therapeutic target in various 
digestive disorders [92]. In addition, anxiety, depression, and 
insomnia are common psychiatric symptoms that have been 
treated with cannabis [93].

In particular, among patients with end-stage renal disease 
who are on dialysis, anorexia, pain, sleep disturbance, anxi-
ety, nausea, and depression have been reported in one- quarter 
to one-half of respondents [94] and as many as 60–100% of 
dialysis patients experience symptoms of uremic neuropathy 
[95]. A recent case report documents successful use of pre-
scription cannabis to decrease the use of opiate analgesics 
following liver transplantation [96].

Case History

Mrs. X is a single, 36-year-old mother of two (children 
ages, 12 and 14 years) with a history of primary sclerosing 
cholangitis, which eventually led to liver failure and 
required treatment with a liver transplant 6 years ago. Prior 
to transplant, she smoked cannabis daily to treat chronic 
pain and was not required to abstain from the use of this 
substance prior to listing by the transplant center at the 
time. She had abstained from using alcohol for 5  years 
prior to her liver transplant and had never misused it, with-
out episodes of alcohol intoxication or blackouts. She has 

never used tobacco products and denies any history of 
illicit/recreational drug use.

Mrs. X does not have a history of psychiatric treatment 
and denies a history of psychiatric illness or substance use 
disorders in her biological relatives. Her psychosocial evalu-
ation prior to liver transplant surgery did not identify a psy-
chiatric disorder and her use of cannabis was not qualified as 
pathological. Cognitive testing prior to transplant revealed 
mild deficits in attention, concentration, and memory, which 
were attributed to hepatic encephalopathy and medication 
side effects at the time. She was eventually cleared for trans-
plant, listed, and advised to stop smoking cannabis after her 
surgery. She successfully abstained from cannabis for 
2 months after her transplant but then resumed smoking up to 
approximately 3 g per day.

In the 6 years since her liver transplant, her adherence to 
medications and follow-up appointments has become more 
erratic. Her parents and older brother have provided support 
and encouragement since her liver transplant 6 years ago and 
they are understandably disappointed that she may need a 
second transplant at this time.

Mrs. X presents to her hepatologist’s office with acute on 
chronic graft rejection and is accompanied by her parents, 
who appear supportive and caring. She is discouraged upon 
hearing the news that she may have lost functioning of her 
allograft. Even though she is disappointed and feels guilty 
about not having complied with the team’s recommendations 
after her surgery, she is hopeful that she will be given another 
chance and appears determined to follow treatment recom-
mendations from now on. The transplant team consults the 
psychiatrist, concerned that her cannabis use has contributed 
to her becoming less motivated and more forgetful, as well as 
to her non-adherence to posttransplantation treatment 
recommendations.

Mrs. X was cleared for her first liver transplant despite 
active ongoing cannabis use. It is unclear to what extent her 
posttransplant use of cannabis contributed to graft rejection. 
Without a clear consensus among US transplant programs 
on how long she should abstain from cannabis, if at all, the 
consulting psychiatrist is faced with several important 
questions.

Clinical Questions
 1. Does Mrs. X have a cannabis use disorder?
 2. Should her posttransplant non-adherence (for medica-

tions and follow-up appointments) be considered sepa-
rately from her cannabis use, or is it a contributory (and 
treatable) factor in non-adherence?

 3. Should the consulting psychiatrist recommend formal 
treatment of cannabis use prior to listing for a possible 
second liver transplant?

 4. If so, how long a period of abstinence from cannabis 
should be recommended prior to listing Mrs. X?
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 Discussion

The case above illustrates some of the challenges inherent in 
evaluating individuals who use cannabis as potential trans-
plant recipients. Mrs. X finds herself in the unfortunate situ-
ation of needing a second transplant. She was not required to 
stop using cannabis prior to transplant. Rather, the transplant 
team recommended that she abstain from using cannabis 
only after surgery. It is not surprising that she was unable to 
maintain abstinence as she was not expected to abstain from 
cannabis prior to surgery.

The most important question is does she have a cannabis 
use disorder? It is also important to explore other substance 
use since her transplant 6 years ago. If her use of cannabis 
rises to the level of a substance use disorder then treatment 
for it should be implemented right away, as not doing so 
would jeopardize her chance at a successful second liver 
transplant. A thorough review of alcohol, over-the-counter 
and prescription medications, and recreational and/or illicit 
drugs needs to be completed. As she had abstained from 
alcohol for years and did not have a history of non-cannabis 
illicit drug use, our main concern would be about the amount 
and frequency of analgesics and cannabis used since her sur-
gery, especially as she has a history of chronic pain.

Additionally, the etiology of her chronic pain should be 
thoroughly evaluated and appropriate treatment strategies, 
different than cannabis, explored. As she used cannabis on a 
regular basis after transplant and she uses up to 3  g daily 
without medical oversight, despite having been told by the 
transplant team not to, it is conceivable that she has cannabis 
use disorder. On the other hand, she was treating chronic 
pain with cannabis before her transplant, and it could be 
argued that using this substance may be more favorable than 
using opioid analgesics on a chronic basis. If the patient is 
citing chronic pain as the reason she is using cannabis, then 
she should be managed through a chronic pain clinic with 
medicinal cannabis, if decided as the optimal treatment, 
being a prescribed therapy. In addition, medicinal cannabis 
should be in the form of edibles not smoked or vaped.

It is unlikely that her non-adherence is completely inde-
pendent of her cannabis use. Using cannabis constitutes a 
type of non-adherence for Mrs. X, since the transplant team 
recommended that she abstain after surgery. An important 
consideration would be to learn from the transplant team 
what efforts they had made towards re-educating her about 
the need to be off cannabis following transplant and whether 
the transplant team performed biochemical monitoring to 
establish that she was free from cannabis. Her non- adherence 
should therefore be considered as a crucial component that 
needs to be addressed if she is to be listed for a second trans-
plant. Psychosocial factors, such as inadequate social sup-
port or posttransplant depression or anxiety symptoms, can 

contribute to suboptimal compliance with treatment recom-
mendations so it would be important to determine if such 
factors may need to be corrected or improved. Above all, it is 
important to understand why Mrs. X resumed using cannabis 
after her transplant. It would be important to characterize 
whether posttransplant cannabis use was medicinal, recre-
ational, or pathological and treatment would have to be tai-
lored to her specific situation and biopsychosocial 
formulation. In addition, cognitive testing could be per-
formed before and after abstinence from cannabis has been 
achieved to identify the contribution of cannabis to any cog-
nitive impairment. Her supportive parents would then be 
educated regarding how much assistance they, and other 
family members or close friends, would have to provide with 
reminders about medications and appointments, depending 
on the extent of any deficits.

If she has developed cannabis use disorder, treatment 
would need to be implemented as soon as possible. 
Psychiatric symptoms that could be contributing to cannabis 
use, such as the aforementioned anxiety and/or depression, 
would need to be treated aggressively, as well. A multidisci-
plinary treatment approach (consisting of psychiatrist, thera-
pist, addiction specialist, social worker) using a variety of 
modalities (medications, individual and group psychother-
apy, peer-led substance abuse support groups) would give 
Mrs. X the best chance to overcome her addiction and any 
comorbid mood and/or anxiety disorders.

While there is no consensus among transplant centers on 
the duration of abstinence from cannabis prior to listing, and 
as recommendations may vary if cannabis use is medicinal 
versus recreational, a minimum of 6 months would be suit-
able in the event that she were suffering from cannabis use 
disorder, which is quite likely given the amount of daily can-
nabis being used, especially if there is no other concerning 
substance use, she has appropriate social support, and any 
psychiatric symptoms are fairly well controlled. If, on the 
other hand, she does not have cannabis use disorder and uses 
cannabis to treat chronic pain, she should be referred to a 
pain specialist willing to work closely with the transplant 
team. Serial toxicology screens would have to confirm that 
she is abstaining from cannabis and other substances associ-
ated with poor posttransplant outcomes.

 Conclusion

The literature that we reviewed and the case that we illus-
trated both establish that the evaluation of individuals who 
use cannabis and are being considered for transplant surgery 
is challenging and that there is limited evidence to guide 
their pretransplant psychiatric assessment. Legal and medici-
nal cannabis use is perceived more favorably by transplant 
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centers than recreational and illegal cannabis use and there is 
(some) literature to support this approach, as cannabis abuse 
and dependence are associated with non-adherence, 
decreased graft and patient survival, and other substance 
abuse in transplant patients. In addition, cannabis use has 
been associated with significant negative psychiatric out-
comes (psychosis, conversion to schizophrenia, treatment- 
refractory psychosis, and depression) in non-transplant 
patients. These psychiatric sequelae would likely result in 
multifactorial negative outcomes in transplant patients, espe-
cially as they are at greater risk of complications due to their 
immunocompromised status and the increased potential for 
drug–drug interactions or additive medication side effects. 
The amount and frequency of use of cannabis need to be 
taken into account as there appears to be a dose-related phe-
nomenon for several of the complications discussed in this 
chapter. A period of abstinence from cannabis with negative 
serial toxicology screens (to also confirm abstinence from 
the other substances which frequently accompany its use in 
medical populations) is essential, especially in individuals 
whose pattern of use is more problematic. Prompt referral to 
addiction specialists and enrollment in a formal treatment 
program would be crucial for those whose use rises to the 
level of a substance use disorder.

Medical cannabis is gaining more acceptance and there is 
a body of evidence suggesting that it could be of benefit in 
treating symptoms such as pain, nausea, insomnia, and 
depression, which are not uncommon in transplant popula-
tions. As the case we discussed proves, it is best to consider 
all the relevant psychosocial variables in order to put together 
a management plan and evidence-based set of recommenda-
tions that will give each individual transplant candidate the 
best chance at success in the postoperative phase.
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22Tobacco Use and Transplantation

Shivani Kumar and Zehra Aftab

 Introduction

Tobacco consumption is a major public health concern both 
for people in the United States and those undergoing trans-
plant [1, 2]. In 2015, most Americans who use tobacco, use 
combustible tobacco products (68.6%), most commonly 
cigarettes (89.0%) [3]. The addictive potential of tobacco 
due to nicotine has been well defined for the past 50 years 
[2]. Nicotine addiction is facilitated by drug-taking behavior, 
the pharmacokinetics, and pharmacodynamics of nicotine, 
which leads among other effects, to the onset of withdrawal 
symptoms [2].

Tobacco use disorder is characterized by at least a 
12-month history of tobacco use and at least 2 of the follow-
ing symptoms: (1) using larger amounts or use over a longer 
period than was intended, (2) persistent desire/unsuccessful 
efforts to cut down/control use, (3) needing to spend a great 
deal of time in activities to obtain or use, (4) cravings, (5) 
recurrent use resulting in a failure to fulfill major role obliga-
tions, (6) continued use despite persistent/recurrent social 
problems due to use, (7) giving up activities as a result of 
use, (8) recurrent use in physically hazardous situations, (9) 
continued use despite knowing use exacerbates physical/psy-
chological problems, (10) tolerance, and (11) withdrawal [4]. 
It can be further specified by severity: mild tobacco use dis-
order requires 2–3 symptoms, moderate tobacco use disorder 
requires 4–5 symptoms, and severe tobacco use disorder 
requires more than 6 symptoms. Remission status is speci-
fied as in early remission (3–12 months without use) and sus-
tained remission (greater than 12 months without use) [4].

Nicotine, 3-(1-methyl-2-pyrrolidinyl) pyridine, is 
absorbed via the epithelium of the lung, the oral mucosa, the 
nose, and through the skin [2]. Within 7–15 s of inhalation, 

nicotine enters the brain where it has its effects [5]. Because 
serum nicotine levels decline rapidly after consumption, 
cravings can begin shortly after use [5]. Nicotine is metabo-
lized by the liver via the CYP2A6 and CYP2B63 isozymes 
and has a 1–2 h half-life. The two major metabolites of nico-
tine are cotinine and trans-3′-hydroxycotinine [3]. Cotinine 
can last in the system for 7–10 days, and measurement of 
urinary cotinine and can aid in identification of continued 
nicotine consumption [6, 7].

Nicotine affects the release of several neurotransmitters 
including glutamate, dopamine, γ-aminobutyric acid 
(GABA), and norepinephrine. Nicotine precipitates the 
release of glutamate within the midbrain by stimulating nic-
otinic acetylcholine receptors (nAChR) on glutamatergic ter-
minals [8–13]. These glutamatergic terminals stimulate 
dopaminergic neurons in the ventral tegmental area which 
project to the nucleus accumbens and prefrontal cortex [14]. 
The increase of dopamine in the nucleus accumbens rein-
forces the nicotine use via the mesolimbic reward circuit. 
nAChRs on GABA releasing terminals lead to GABA release 
and neuronal inhibition which has a downstream effect 
increasing dopamine [12, 15]. In addition to its effects in the 
brain, chronic nicotine use sensitizes the hypothalamic- 
pituitary- adrenal (HPA) pathway and amygdala [16].

Nicotine withdrawal syndrome is characterized by nega-
tive mood symptoms, cravings, insomnia, irritability, moodi-
ness/anxiety, restlessness, decreased heart rate, and difficulty 
concentrating [5]. The hypothalamic-pituitary-adrenal sensi-
tization from chronic nicotine use may lead to over activity 
in withdrawal, causing anxiety and drug-seeking behavior 
[16].

Tobacco use has been causally linked to several medical 
problems including solid organ cancers (oropharyngeal, 
laryngeal, esophageal, lung, stomach, liver, pancreatic, renal, 
genitourinary, colorectal), coronary artery disease, periph-
eral vascular disease, chronic obstructive pulmonary disease, 
and diabetes [2]. Many of these medical conditions may lead 
to the need for solid organ transplant.
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Despite societal advances in reducing smoking and 
increased popular knowledge about health effects of nicotine, 
smoking remains common in transplant candidates and recipi-
ents. In a recent study published in 2020, Ohiomoba et  al. 
found that 56.8% of heart transplant recipients had a history of 
cigarette smoking [17]. Another cohort study reported that over 
65% of heart transplant recipients smoked tobacco prior to 
transplant and more than 10% of recipients resumed smoking 
tobacco after transplantation [18]. Among lung recipients, 
about 60% had a history of smoking prior to transplantation 
and 11% resumed smoking after transplant [19]. More than 
half (56.6%) of liver transplant recipients had a history of ciga-
rette smoking [20]. This is consistent with findings of previous 
studies showing 42–60% of liver transplant candidates had a 
history of smoking and 10–23% were actively smoking [21–
24]. In systematic review of the literature, Hoffman et al. found 
that tobacco resumption ranges between 6 and 35% in heart 
transplant recipients and 0–15% in lung recipients [25–29].

The sequelae of tobacco use after transplant includes 
increased cancer risk, higher rates of infections, vascular throm-
bosis, and atherosclerosis. Regardless of organ types, post-
transplant smokers have higher rates of newly developed 
cardiovascular disease, malignancies, and mortality as well as 
shorter survival time [7, 30–32]. Smoking post- transplant has 
been shown to increase graft loss and mortality in solid organ 
recipients [33]. There is an increased risk of diabetes, transplant 
failure, and cardiovascular disease in patients who smoked post-
kidney transplant [34]. Smoking in post-heart transplant patients 
has been linked with increased coronary artery disease; and 
death due to graft vasculopathy, and malignancy [35].

These risks highlight the importance of evaluating and 
providing resources for post-transplant tobacco use. Despite 
treatment options for tobacco use disorder, rates of smoking 
after transplant remain high, at 10–40% [6, 7]. Post-transplant 
tobacco use was higher among transplant recipients with 
substance use [36, 37], correlated with the duration of pre- 
transplant tobacco abstinence [6, 7, 38]. Post-transplant anx-
iety is also associated with smoking resumption [39]. Being 
aware of some of the risks for post-transplant tobacco use 
can be helpful, such as pre-transplant tobacco use, male gen-
der, alcohol intake, and tobacco use among close relatives 
[40]. Resumption of tobacco use post-lung transplant is 
highest among those with COPD (chronic obstructive pul-
monary disease) and short duration of smoking cessation 
prior to transplant (<12 month) [38, 41]. Educating patients 
on the effects of tobacco use and how stopping early could be 
beneficial. For example, quitting tobacco use 2 years before 
liver transplant has been shown to decrease the risk of vascu-
lar complications (hepatic artery thrombosis) by 58.6% [20].

Pre-transplant psychiatric evaluations aim to evaluate for 
and treat psychiatric disorders in order to prevent post- 
transplant complications. Evaluations of transplant candi-
dates should include a thorough tobacco use history. 

Although inhaled tobacco is the most common type of 
tobacco use, pre-transplant evaluations should include a 
detailed information on the duration of use, substance types 
(including cigarette/cigar, e-cigarette/vaping, chewed 
tobacco, and nicotine replacement), duration of abstinence 
periods, attempts to quit/relapses, and historical treatment 
(such as medication-assisted treatment). Patient insight into 
tobacco use (including knowledge of triggers) and motiva-
tion to quit or maintain abstinence should be evaluated. 
During the evaluation, special attention should be paid to the 
patient’s social support network for other smokers/tobacco 
user. Although patients who undergo solid organ transplant 
are expected to adhere to specific policies regarding tobacco 
use, smoking policies are varied by transplant program and 
smoking cessation is not required at all institutions for non- 
cardiothoracic solid organ transplants [6, 42]. However, car-
diothoracic transplant programs consider continued smoking 
an absolute contraindication to transplantation.

We present two cases of nicotine use, one prior to trans-
plant and the other following transplant to illustrate situa-
tions mental health providers may be called upon to evaluate 
and treat tobacco use disorders.

Case Histories

Case 1: Pre-transplant Evaluation of a Patient 
with Tobacco Use

A 64-year-old unmarried female with a 10-year history of 
chronic obstructive pulmonary disease (COPD) and no past 
psychiatric history presented to psychiatry for a pre-lung 
transplant evaluation. Two years prior to presentation, her 
pulmonologist brought up possible lung transplantation, but 
at that time, she did not want to pursue transplant because 
she was the main caregiver for her mother. After her mother 
passed away, she became open to the idea and began inquir-
ing about it. Six months prior to presentation, she met with 
the transplant team and began the evaluation process. During 
the psychiatric evaluation, she reports understanding of the 
transplant process, adherence to medical treatment, and 
motivation for transplant. She reports stable mood and denies 
symptoms concerning for a current mood, anxiety, and psy-
chotic disorders. There were no concerns for suicide or 
homicide risk.

The patient started smoking tobacco daily in her 20s. She 
has a total of 80 pack-years of smoking history. She has 
never used chewed tobacco or e-cigarettes. She tried to stop 
“at least a dozen times” by “quitting cold turkey” and ulti-
mately stopped smoking 7 years ago with nicotine replace-
ment therapy (specifically patches). The patient started 
oxygen 3 years ago and relapsed twice the same year in the 
setting of a difficult family situation. Her symptoms at the 
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time were consistent with adjustment disorder with anxiety. 
She denies any tobacco use since. She denies current crav-
ings. She reports high motivation to maintain abstinence; 
however, she admits to limited knowledge of her triggers for 
use and coping mechanisms for anxiety and stress. Patient 
demonstrates stability in her ability to abstain from tobacco 
use after her relapse 3 years ago. She reports that she would 
contact the transplant team where she was able to relapse 
but believed that she would not smoke following transplant. 
The patient recognizes the danger of concurrent combusti-
ble tobacco use with oxygen and the negative effects that 
tobacco would have on her lung disease. She acknowledges 
that tobacco use would affect healing of a transplanted 
organ. She has no children and currently lives alone. The 
patient has a college education, a history of maintaining 
employment for 20  years, and is currently retired. After 
transplantation, she plans to move in with her non-smoking 
sister; however, she does admit that her sister has been a 
source of stress in the past.

Case 2: Evaluation Post-transplant for Relapse 
on Tobacco

The transplant team was consulted to see a 52-year-old man 
with a 50 pack-year history of tobacco use disorder in remis-
sion and heart transplant. The patient had quit tobacco use 
about 6 months prior to transplant without nicotine replace-
ment therapy (NRT) or medications after being told by the 
transplant team to quit. After heart transplant, the patient did 
well; however, 1-year post-transplant, he presented for a 
follow-up transplant appointment and had a tobacco odor. 
The patient told the transplant team that he was around a 
family member who was smoking. Several weeks later, the 
patient was hospitalized with concerns for rejection. At this 
point, urinary cotinine was tested, which was positive for 
active nicotine use. The patient admitted to active tobacco 
use, and psychiatry was consulted for tobacco use counsel-
ing. On psychiatric evaluation, the patient reported that he 
relapsed about 2 months prior to admission due to worsening 
anxiety in the setting of relationship issues with his wife. 
Patient stated that he had been smoking about 1–2 cigarettes 
per day and that he lied to the transplant team due to feelings 
of guilt. He was interested in treatment interventions to help 
him achieve and maintain abstinence from nicotine.

Clinical Questions
 1. How would you assess this patient’s risk for tobacco 

relapse?
 2. How can tobacco use be monitored pre and post 

transplantation?
 3. What treatment options exist for transplant candidates 

and recipients regarding tobacco cessation?

 Discussion

 How Would You Assess This Patient’s Risk 
for Tobacco Relapse?

Our first patient above demonstrated a good understanding of 
transplant, was adherent to medication, attended medical 
appointments, and had strong social support. She had no sig-
nificant psychopathology and normal cognition; however, she 
had a history of severe tobacco use disorder, in remission. She 
used tobacco to cope with stressful situations in the past and 
made multiple attempts to quit with multiple relapses. The 
patient has low-to-moderate risk for tobacco relapse. She has 
maintained approximately 7 years of sobriety with the help of 
nicotine replacement therapy (NRT) with two relapses about 
3 years ago. She notes that her family support system does not 
smoke tobacco; however, her sister was a source of stress 
leading to relapse in the past. The patient was not able to 
name many triggers for use. She was agreeable to attending a 
smoking cessation and abstinence group, evidence that she 
was motivated to maintain sobriety.

For our first patient, we constructed a treatment plan to 
assist her in maintaining abstinence from tobacco. First, she 
was offered psychoeducation. Given her good insight, good 
premorbid cognitive status, and limited understanding of her 
triggers for relapse and coping mechanisms, we suggested 
that she could benefit from a smoking cessation group. We 
provided psychoeducation related to the impact of transplan-
tation on anxiety, which can increase her risk of relapse. At 
the time of evaluation, she was not using tobacco; however, 
if she was to relapse prior to transplant, we would recom-
mend medication management with NRT since she had used 
this successfully in the past. Additionally, we coordinated 
with the transplant team to continue monitoring tobacco use 
through active inquiry and urine cotinine.

 How Can Tobacco Use Be Monitored After 
Transplantation?

Given the high prevalence of post-transplant smoking, we 
should actively screen patients during the pre- and post- 
transplant period. Screening should begin with asking 
patients at every clinic appointment about any tobacco or 
nicotine use or cravings. In addition to self-reporting utiliz-
ing standardized questionnaires, urine cotinine levels have 
been shown to be reliable in assessing tobacco use [38]. 
Recommendations for monthly urine cotinine levels in the 
pre-transplant period and yearly in the post-transplant 
period have been suggested [38]. After transplant, measure-
ment of urinary cotinine can aid in identification of contin-
ued nicotine use [6, 7]. Anabasine, a metabolite specific to 
tobacco use, is excreted in the urine and can be used to 
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evaluate continued tobacco use in people using NRT [43]. 
As nicotine and tobacco abstinence requirements in trans-
plant patients vary, location- and organ-specific policies 
should be considered when determining abstinence 
monitoring.

 What Treatment Options Exist for Patients 
Regarding Tobacco Cessation?

Addressing tobacco use with patients begins with education 
about the addictive and relapsing nature of tobacco use and 
continues with psychosocial interventions and medication- 
assisted therapy.

Psychoeducation: Since this patient has a history of 
tobacco use and relapse in the setting of stressors, it would 
be important to discuss risks of relapse, as well as the impor-
tance of informing her transplant team of any pre- or post- 
transplant stressors and cravings for tobacco use. About 44% 
of all cigarettes consumed in the U.S. are by those with psy-
chiatric disorders [44]. Nearly 20% of kidney, 30% liver, and 
60% of heart transplant recipients develop mood and anxiety 
disorders within the first 5 years which puts patients at higher 
risk of using tobacco [45]. Lung recipients are at signifi-
cantly higher risk for panic disorder [45].

Brief Psychosocial Intervention: When patients are iden-
tified as smokers, providers can improve outcomes by first 
advising them to quit smoking and using motivational inter-
viewing [46–48]. For patients ready to attempt quitting, 
evidence- based pharmacological and referral to psychoso-
cial treatment (i.e., cognitive behavioral therapy, mindful-
ness skills) interventions or community-based resources can 
help with developing problem-solving strategies for coping 
with cravings and triggers [5]. In addition, there are national 
resources through the Centers for Disease Control and 
Prevention as well as the American Lung Association which 
are easily available online.

Nicotine replacement therapy (NRT): generally, NRT is 
used to treat nicotine withdrawal symptoms and promote 
smoking cessation [49]. There are five vehicles for treatment 
including a patch, gum, lozenge, inhaler, and spray. In a 
comparison of NRT vehicles, they are generally equal in effi-
cacy [50]. Of the five vehicles, the patch is the only long- 
acting vehicle. In general, there are no significant adverse 
effects, hypertension, or cardiovascular disease associated 
with NRT [51, 52]. Compared to cigarettes, NRT has low- 
abuse liability [5]. Dosing guidelines, frequency of use, 
duration, and side effects of each of the vehicles are listed in 
Table 22.1. NRT is safe in advanced liver and lung disease, 
but severe renal disease reduces nicotine clearance [45]. 
NRT is relatively contraindicated in patients with serious 
heart disease due to the potential for worsening angina, 
increasing heart rate, and possibly exacerbating arrhythmias 

[45]. The impact of e-cigarettes (vaping) on tobacco cessa-
tion is still under debate. A systematic review from 2020 
indicated that there was limited evidence supporting 
e- cigarettes as treatments for tobacco use disorder [53]. In 
2021, a systematic review of the literature found that there 
were no significant differences in smoking cessation, harm, 
and smoking reduction between e-cigarettes (vaping) and 
NRT [54].

Varenicline: Varenicline is a partial nicotinic receptor 
agonist. Like NRT, it is renally excreted. There are no signifi-
cant drug–drug interactions with other medications. 
Varenicline is started 7 days prior to planned smoking cessa-
tion: The starting dose is 0.5 mg per day for 3 days, followed 
by 0.5 mg twice per day for 4 days, starting on the planned 
quit date, start 1 mg twice per day. This treatment will last 
11–23  weeks; however, long-term use (up to 12  months) 
appears to maintain tobacco abstinence [55]. Major side 
effects of varenicline are nausea, gastrointestinal symptoms 
(constipation, flatulence, and vomiting), and sleep distur-
bances (insomnia, abnormal dreams). It carries with it a 
black-box warning for neuropsychiatric symptoms and 
severe cardiac symptoms. These side effects and the cardiac 
warning may be problematic in transplant patients [45].

Sustained-Release (SR) Bupropion: Bupropion is a nor-
epinephrine and dopamine reuptake inhibitor [56]. 
Bupropion in its sustained release form has been shown to 
be effective for treating tobacco use disorder [28–58]. 
Bupropion SR is started 7–10  days prior to the planned 
tobacco cessation. The starting dose is 1 week of 150 mg 
every morning followed by 150  mg every 12  h for 
8–12 weeks. The major side effects include difficulty sleep-
ing and decreased seizure threshold. Given immunosuppres-
sant can also reduce the seizure threshold, bupropion is 
typically not recommended in post- transplant patients [25, 
45]. There is limited information on the drug–drug interac-
tions between NRT and bupropion in transplant candidates 

Table 22.1 Vehicles for nicotine replacement therapy

Vehicle Dose Frequency Side effects
Patch (OTC) 7, 14, 

and 
21 mg

1 patch per 
day

Skin reactions, myalgias, 
vivid dreams, insomnia

Gum (OTC) 2 and 
4 mg

One dose 
every 1–2 h

Mouth/throat irritation, 
mouth ulcers, hiccups, and 
chewing-related jaw ache

Lozenge 
(OTC)

2 and 
4 mg

One dose 
every hour

Mouth and throat irritation, 
indigestion, hiccups, and 
gastrointestinal symptoms

Inhaler 
(prescription)

1 inhaler 6–16 
cartridges 
per day

Irritation of the mouth and 
throat, cough, headache, 
nausea, runny nose, and 
gastrointestinal symptoms

Spray 
(prescription)

10-mL 
spray 
bottle

1–2 sprays 
per hour

Nose and throat irritation, 
coughing, runny nose, and 
watery eyes
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or recipients; however, NRT and bupropion are used safely 
in the general population.

Our patient is in the hospital at the time of our evaluation, 
which is an ideal time to offer counseling with ongoing sup-
portive contacts for smoking cessation after discharge from 
the hospital [49]. In addition to counseling, nicotine replace-
ment should be offered, especially if patients are experienc-
ing acute nicotine withdrawal [49]. NRTs are generally safe 
in advanced liver and lung disease; however, severe renal 
disease may affect nicotine clearance. NRTs are contraindi-
cated in patients with serious heart disease due to their poten-
tial for worsening angina, tachycardia, and exacerbating 
arrhythmias [45]. Bupropion could also be helpful in aiding 
smoking cessation; however, the risk of lowering seizure 
threshold must be taken into consideration. Varenicline is 
renally cleared and its side effects of nausea and vomiting 
may be problematic in transplant patients [45].
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23Gambling Disorders in Organ 
Transplant Recipients

Walter Luchsinger and Paula C. Zimbrean

 Introduction

Gambling disorder (GD) is defined as a problematic behavior in 
which people use something of value to obtain something of 
greater value that leads to negative consequences [1]. The nega-
tive consequences of GD have been well documented and 
include significant decreases in quality of life, increases in nico-
tine abuse, greater depression/anxiety, increased incidence of 
violence, criminal behavior, and negative effects on family [2, 
3]. Patients with GD frequently have a history of childhood 
trauma [4]. GD was previously known as pathological gambling 
which is the term that was used in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM IV) [5]. The term pathologi-
cal gambling was changed to GD in the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-V) [6]. GD was 
also switched to the group of substance-related and addictive 
disorders instead of impulse control disorders since it has been 
shown that the activation of the reward system and behavioral 
symptoms in GD are comparable to those found in substance 
use disorders [6]. For its diagnosis, the DSM-V recommends 
that a person meets four of nine possible criteria in 12 months 
[6]. The criteria are (a) increasing amount of money gambled to 
get same effect; (b) irritability when trying to stop; (c) trying to 
stop or decrease gambling without success; (d) having persistent 
thoughts of gambling; (e) gambling to relieve distress like anxi-
ety or depression; (f) going back to gamble to recover what was 
lost; (g) gambling has caused problems with relationships, work 
or education; (h) lies to significant others about the amount of 
gambling; and (i) uses others to help with financial problems 
related to gambling. In addition, gambling in GD cannot be 
associated with a manic episode [6].

Of note, GD can occur as a medication side effect of 
dopaminergic treatment in Parkinson’s disease. In these 
cases, it belongs to a spectrum of behavioral disorders called 
the dopamine dysregulation syndrome (DDS) which also 
includes mood symptoms and impulsivity [7].

Some authors are arguing that DSM-V criteria does not 
capture the full array of gambling-related problems and have 
proposed a different classification: recreational gamblers 
(60% of a sample of 582 subjects gambling 5 times or more 
a year), problem gamblers (29.2% in the same group), and 
pathological gamblers (10.5%) [8].

Multiple studies have explored the neurobiological sub-
strate of GD and have shown that patients with GD have 
altered impulse control related to frontal lobe dysfunction 
similar to those in addictive disorders [9–11].

The prevalence of GD is estimated to be between 0.5 
and 6% in the United States and worldwide [12–19]. The 
prevalence of GD has been increasing in the past 20 years 
and is expected to continue to increase in relation to the 
increase in number of casinos and availability of online 
gambling [20, 21]. The prevalence of GD also appears to 
be higher in certain populations like veterans, adolescents, 
and young adults [22–24]. In addition, its prevalence may 
be as high as 33% in people with substance use disorders 
[25–27].

Patients with early (adolescent) onset GD have been 
found to have more medical problems later in life compared 
with general population [28]. GD is associated with increased 
risk of tachycardia and liver disease even after controlling 
for the presence of alcohol use disorder, mood, or anxiety 
disorders and body mass index [29].

Case History

BD was a 62-year-old man with long history of coronary 
artery disease, admitted for worsening congestive heart fail-
ure. The cardiology team asked for a psychiatric assessment 
as standard procedure for the evaluation for heart transplan-
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tation. The primary team had no specific concerns about his 
psychiatric state or behavior. A preliminary chart review 
indicated that patient was prescribed Escitalopram 10  mg 
daily by his primary care provider.

The patient was eager to speak to the psychiatry team. He 
clarified that the Escitalopram had been started approxi-
mately 7 years prior when he became depressed due to his 
medical problems and that the medication has helped his 
mood. He described his depression as being of moderate 
intensity years ago, never affected his self-care or safety and 
that he had not had any additional episodes of depression in 
years. He denied any history of psychosis, mania, anxiety 
disorders, substance misuse, or eating disorders. He denied 
any family history of psychiatric problems. His mental status 
examination was unremarkable.

At the time of this evaluation, patient was divorced, 
lived alone and mentioned his son who lived out of state 
and with whom he rarely spoke to. A niece who lived two 
towns away routinely checked on him after he was dis-
charged home following a hospitalization. For the last sev-
eral years, he had been able to live independently, except 
for 1–2 weeks after hospitalizations when he needed visit-
ing nurse services and occasionally acute physical rehabili-
tation. He was receiving disability benefits. He described 
that he used to own a limousine company in a nearby state 
but in his early 40s, he developed severe coronary artery 
disease and he had to stop working. His described a monot-
onous life, with very limited social interactions and he 
could not describe any hobbies or enjoyable activities that 
he engaged into regularly.

The medical record showed that patient had been consis-
tent with his regular outpatient medical care for many years. 
Over the years, patient had worked diligently with the nutri-
tionist and other ancillary services as recommended. There 
was no concern about his adherence with medications, 
appointments, or lifestyle recommendations. Regarding the 
transplantation, he indicated that he “knew this was coming” 
for many years, he had had multiple discussions with his car-
diologist about when and if he would pursue transplantation. 
He had good knowledge about the process, about post- 
transplant care, and he was very motivated to proceed as he 
wanted to maintain his quality of life.

At this point in the evaluation the interviewer detected a 
discord between patient’s high level of motivation to pursue 
a complex medical intervention and his previous presenta-
tion of a monotonous and joyless life. Wishing to clarify fur-
ther the factors that motivate the patient to pursue heart 
transplantation, the psychiatrist asked the patient what his 
expectations were for life after transplant surgery. Patient 
revealed he would like to continue to go to the casino and 
gamble, as he had been doing for years.

 Should Screening for Pathological Gambling 
Be a Part of Routine Pre-transplant Mental 
Health Evaluation?

GD is a rare disorder in the general population. Full diagnos-
tic interview for GD is time consuming and likely not practi-
cal in the transplant setting, as decisions often need to be 
made rapidly and patients do not have the physical ability to 
withstand a long interview process.

Several screening tools for GD have been developed 
(Table 23.1); however, their validity in medically ill patients 
has not been studied.

We are advocating that screening for GD should be con-
sidered as a part of standard psychiatric evaluation in groups 
with higher risk, such as adolescent and young adults, 
patients with comorbid addictive disorders and patients with 
a history of trauma. Hospitals who serve geographical areas 
with a high density of casinos or where online gambling is 
widespread should also consider screening for GD. At our 
center, we ask about gambling activities after completing the 
substance use history: “Do you gamble regularly?” If yes—
“In what setting do you gamble- do you go to the casino/
online/other?” “What is the most money you lost gambling 
in one day?” (an answer over $100/day would prompt a more 
detailed evaluation), “Has anyone close to you ever consid-
ered your gambling as being a problem?”
The diagnosis is based on the DSM-V criteria as described 
above and remains the gold standard [6]. For patients diagnosed 

Table 23.1 Screening instruments for gambling disorder

Reference Instrument
No of 
items Comments

Lesieur 
et al., 1987 
[30]

South Oak 
Gambling Screen 
(SOGS)

20 The most common scale 
used to assess GD
Criticized for high rate of 
false-positive findings in 
various population groups

Hodgin 
et al., 2004 
[31]

NORC DSM 
Screen for 
Gambling 
Problems 
(NODS)

17 Sensitive for severe 
gambling problems but low 
sensitivity for less serious 
problems, not suitable for 
settings that prioritize brief 
interventions

Back et al., 
2015 [32, 
33]

Problem and 
Pathological 
Gambling 
Measure 
(PPGM)

14 Better sensitivity and 
positive predictive power 
than NODS or SOGS

Miller 
et al., 2013 
[34]

Problem 
Gambling 
Severity Index 
(PGSI)

9 Weak in assessing 
low-to-moderate problem 
severity, a notable limitation 
of most brief gambling 
screens

W. Luchsinger and P. C. Zimbrean
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with GD, serum brain-derived neurotropic factor (BDNF) has 
been investigated as a potential predictor for treatment: a high 
BDNF level was associated with more severe gambling regard-
less of age or level of depressive symptoms. A significant 
decrease in BDNF level was associated with response to treat-
ment as monitored by the Iowa Gambling Task1 [35].

Case History (Continued)

Patient described that unless he was physically ill, he went to 
the casino 4 times a week, 3 weekdays, and one weekend day, 
between 6  pm and 10  pm. He never gambled more than $ 
1500 or 4 h in 1 day, no matter which one occurred first. He 
proudly said that over the past 10 years, every year he had 
won more than he had lost and had made around 10 K per 
year in income this way. He used that to supplement his dis-
ability payments. He described skills he used to maximize his 
winnings, appeared to be very good at probabilities. He made 
sure to tell us he did not count cards but had a good memory.

He started gambling as a kid growing up on the streets of a 
big city. At age 17, he started lying about his age in order to get 
access to the casino. By the age of 23, he made enough money 
from gambling to start his own car business, which grew over 
the years. In his 20s, he did drink alcohol to intoxication repeat-
edly and tried various substances such as cocaine or cannabis 
but was able to stop for extended periods of times without any 
form of assistance. He married at age 29 and 2 years later his 
son was born. Following the birth of his son, his gambling and 
alcohol use increased to the point that impacted his marriage. 
After 6 years, his wife left him and took his son away. Following 
the divorce, the time and money he was spending gambling 
continued to increase. Soon after turning 40, his heart disease, 
which he had ignored for several years, worsened. Between 
hospitalization for ischemic events and continued gambling, he 
had to sell his business. He left the city and moved to the state 
where he is living now in a modest apartment. He joined 
Gambler anonymous (GA), a self-help group similar to 
Alcoholic anonymous. These changes empowered him to stop 
gambling and cease the use of alcohol, but soon he developed 
symptoms of depression. Escitalopram prescribed by his pri-
mary care physician helped his mood. After 5 years of financial 
stability on disability benefits, at the brinks of poverty, he 
resumed gambling. He utilized all the skills he had acquired 
add that GA meetings in order to keep his gambling under con-
trol. He remained abstinent from alcohol.

His niece confirmed that the patient had not used alcohol 
or any other psychotropic substances in years that he has 

1 Iowa Gambling Task (IGT)—a computerized assessment that evalu-
ates decision making. Bechara, A., Damasio A.R., Damasio H., 
Anderson S.W. (1994). Insensitivity to future consequences following 
damage to human prefrontal cortex. Cognition, 50, 7–15.

been able to maintain functional and financial independence 
with the exception of the above-mentioned brief post hospi-
talization episodes when he needed more help from her and 
from visiting nurses. She knew that he plays poker regularly, 
but she did not know details about it. The social work evalu-
ation concluded that patient had stable finances and the 
insurance coverage was sufficient to support post-transplant 
access to medical care. The family support was considered 
adequate to proceed with transplantation. The psychiatrist 
diagnosed GD in remission and Alcohol use disorder, moder-
ate, in sustained remission.

 How Can GD Influence the Care of Transplant 
Recipients?

There is no systematic evidence that GD directly impacts 
the medical or psychiatric outcomes after organ transplan-
tation. GD is, however, frequently associated with condi-
tions or psychosocial factors that may influence the 
transplantation outcomes: addictive disorders, including 
nicotine dependence, depression, and financial problems. 
Severe financial problems may impact patients’ ability to 
afford post- transplant medical care. Patients with GD seem 
to have a higher risk of suicide [36], a high ED utilization 
rate, and medical co-morbidities [29] and a higher risks of 
somatic complaints [37] which can complicate the man-
agement in the pre and post-transplant setting. Interestingly, 
obsessive compulsive personality disorder (OCPD) 
appears to be a protective factor against progression from 
recreational gambling to pathological gambling [38].

Case History (Continued)

At the time of his initial psychiatric evaluation, our patient 
did not meet criteria for GD for the previous 12  months. 
Contrary to substance use disorders, GD diagnosis does not 
have any specifiers. If GD was treated as an addictive disor-
der, it would have been considered in “partial remission” (he 
was still gambling) and his use of behavioral skills to keep 
his gambling under control a form of harm reduction 
treatment.

Patient underwent heart transplantation 6 weeks after the 
initial psychiatric evaluation. His postoperative course was 
marked by extended delirium, physical deconditioning and 
30 days of physical rehabilitation after discharge from the hos-
pital. He recovered and was eventually sent home. For several 
months after transplantation, his attendance to clinic appoint-
ments and his adherence with medications were excellent.

Nine months after transplantation, he was hospitalized for 
shortness of breath and found to have a massive pulmonary 
embolism. He was in need of acute anticoagulation treatment 
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in the hospital, but he did not require intensive care. On the 
second day of hospitalization, an urgent psychiatric consul-
tation was requested because patient wanted to leave against 
medical advice. His International Normalized Ration (INR) 
that morning was 4 and the team wanted to closely monitor 
him while adjusting his heparin and transition to warfarin. 
When seen by the psychiatric team, patient was alert, coop-
erative, and coherent with no evidence of delirium. He was 
able to recite all the risks of leaving the hospital at this point 
in treatment, and he readily acknowledged that it is a day 
when he typically went to the casino to meet with his gam-
bling buddies. He pointed out that he had been very open 
with the transplant team about his activities, and he must be 
allowed to leave the hospital because he was entitled to make 
a life choice. He agreed to allow the psychiatric team to 
speak with his niece who revealed that patient’s gambling 
had been accelerating in the last month, to the point that he 
was spending full nights at the casino. The niece had been 
increasingly concerned because when she visited him the 
fridge was empty, he had fired his visiting nurse and was not 
taking all his medications. She did not know details, but she 
suspected the patient had an argument with his son and that 
sent him in a self-destructive spiral. When confronted with 
this information, patient acknowledged that he became angry 
after a dispute with his son and decided “to live my life to the 
fullest.” He realized that the effort to keep his gambling 
under control was exhausting and it was only gambling that 
made him “feel alive.” As he was making this statement to 
the psychiatric team, the transplant social worker interrupted 
the evaluation to inform the patient and the team that patient’s 
insurance had lapsed and if discharged home, he could not 
receive his anti-rejection medications for 2–3 weeks. Patient 
acknowledged this and continued to ask for discharge, stat-
ing that “I will take my chances, I do not think my body will 
reject my heart.”

The psychiatric team concluded that the patient lacked 
capacity to sign out AMA as his GD was now active and 
interfering with his judgment. Despite angry about this 
assessment, patient remained in behavioral control and 
cooperated with his medical treatment. He was discharged 
4 days later with a therapeutic INR and with his insurance 
benefits reinstated and outpatient services in place. With 
encouragement from the psychiatry team, he reconnected 
with GA and agreed to resume attending the meetings. He 
also agreed to make his niece a temporary payee, at least 
until his gambling is better controlled, in order to reduce 
the financial impact of his GD.  Individual psychotherapy 
was recommended in order to help him improve his rela-
tionship with his son. He never returned for psychiatric 
follow-up, but records indicated that 1  year later he was 
following up with his transplant team, his medication levels 
were therapeutic and his niece continued to be his financial 
representative and primary support.

 What Interventions Are Available 
for Pathological Gambling and Can They 
Be Implemented Before or After 
Transplantation?

When a clinician makes a GD diagnosis, it is important to 
perform a full mental health assessment to identify potential 
psychiatric co-morbidities such as anxiety disorders, mood 
disorders, or addictive disorders. Medications need to be 
reviewed to ensure gambling is not a side effect of a dopami-
nergic agent. In the transplant setting, it is important to 
review adherence with treatment (which may be impacted by 
the gambling itself like being too absorbed in gambling to 
remember about medications or appointments). Assessing 
the patient’s social support and finances may reveal sequalae 
of prior severe GD, when patients become estranged from 
their families and/or sustain severe financial losses that make 
housing and health care unaffordable.

At present, there is no Food and Drug Administration 
(FDA) medication-approved medication for GD.  A meta- 
analysis on opioid receptor antagonist, mood stabilizers, and 
antidepressant found that these agents were all equally more 
effective than placebo in randomized controlled trials [39]. 
Subsequently open studies found memantine [40], ecopi-
pam2 [41], naltrexone [42, 43], nalmefene [44], and parox-
etine [45] to show positive effects in treatment of GD. To our 
knowledge, there are no studies comparing pharmacotherapy 
with psychosocial treatments and no reports of these treat-
ments in transplant patients. Pharmacotherapy for GD 
appears to be helpful when treating comorbid disorders such 
as bipolar disorder, depression, substance use disorder, 
attention- deficit hyperactivity disorder, or obsessive compul-
sive disorder that are often present in patients with GD [46].

The main psychosocial interventions for GD are Gamblers 
Anonymous (GA), cognitive therapies, cognitive behavioral 
therapy, and motivational interventions. Several psychosocial 
interventions have been assessed in controlled studies to man-
age GD [47] and a meta-analysis of psychosocial interven-
tions for GD showed promising results, but more studies were 
felt to be needed [48]. In addition, few people follow up on 
referrals for psychosocial treatments [49]. A helpful resource 
for gamblers and their family members is the website for The 
National Council on Problem Gambling (www.ncpgambling.
org) where one can find information on Gamblers Anonymous, 
Gam-Anon, and counseling services. On-line interventions 
for GD are showing promising results [50].

Social interventions are aimed at mitigating the financial 
impact of gambling through referral to assistance programs 
or help with appointing a financial representative which can 
reduce some of the impulsive spending.

2 A Dopamine 1 receptor agonist used in treatment of Tourette’s syn-
drome. In the US, FDA approved it as an investigational drug in 2020.
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Ideally, treatment should be available and completed before 
patient proceeds with transplantation, in order to reduce the 
risks of GD escalating after transplantation. On our initial 
evaluation pre-transplantation, our patient had already had 
psychopharmacological (an SSRI) and psychological treat-
ment (through GA) and was using the behavioral skills with 
good effect. We did not think that any additional treatment 
would have been contributory. Many transplant candidates 
are too ill at the time of the evaluation and listing to partici-
pate in psychotherapy. Our patient had to wait for 6 weeks in 
the ICU for his heart transplant. Social  interventions, such 
as involving family in education about GD and appointing a 
payee to reduce the financial impact of gambling, can be the-
oretically accomplished in the acute medical setting, either 
pre or immediately post-transplantation.

There is no literature to guide the long-term follow-up for 
GD once the disorder is in remission. Clinically, asking the 
patient if there has been a change in his/her gambling activity 
may reveal a recurrence of GD.  If the patient solicits help 
from the transplant team (typically social worker) with finan-
cial difficulties, such as not affording medications, and the 
patient lives in an area where gambling is common, this may 
be an opportunity to inquire about gambling behaviors and 
its impact on the patient’s life.
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24Challenges in the Patient–Clinician 
Relationship

Devendra S. Thakur, Melissa M. Ley-Thomson, 
and Brittany Wade

 Introduction

The care of transplant patients with significant psychiatric 
illness is fraught with challenges. Such patients face signifi-
cant stressors in the form of the initial organ failure (which 
itself is often a life-or-death matter), the waiting period 
(which is generally characterized by anxiety and uncertainty, 
and during which organ function may further decline), and 
the transplantation process, which involves a complex sur-
gery, the risk of complications, dependence upon others for 
support and care, and a lifelong need for post-transplant care 
[1, 2]. During the post-transplant period, a serious concern is 
the effect of psychiatric symptoms and maladaptive behav-
iors on adherence with post-transplant care plans [3, 4].

Personality disorders pose a particular challenge. The 
demands of the organ transplantation process require signifi-
cant adaptations in physical, psychological, and social func-
tioning, including the ability to cooperate with the transplant 
team. Personality disorders, which are characterized by rigid 
and persistent maladaptive patterns of behavior, lead to 
impaired interpersonal relationships and social functioning 
[5]. Perhaps not surprisingly, personality disorders have been 
associated with reduced quality of life and poorer outcomes 
after transplant [6].

According to one survey, some US transplant programs 
consider personality disorder to be an absolute contraindica-
tion to transplant (14.1% of heart transplant programs, 8.7% 
of liver transplant programs, and 5.2% of kidney transplant 
programs) [7]. Another study showed that borderline person-
ality disorder specifically was associated with weaker social 
support, a tenuous working relationship with the transplant 
team, and non-adherence to post-transplant care plan [8]. 

Certain personality disorders can exacerbate other known risk 
factors for poor outcome after transplant. For example, a 
study, revealed that 50% of patients with antisocial personal-
ity disorder and comorbid substance use disorder-resumed 
alcohol or other substance use after liver transplant, compared 
to 20% of patients with substance use disorder alone [9]. 
Steroid medications needed after transplantation can exacer-
bate the affective volatility often displayed by patients with 
Borderline personality disorder [10].

In this chapter, the authors describe a complex case that 
illustrates how personality disorders can create challenging 
patient–clinician relationships, and how these relationships 
can be adjusted to still provide quality care despite these dif-
ficulties. These relationships are considered broadly: between 
the patient and her doctors, her nurses, her rehabilitation thera-
pists, her inpatient psychotherapist, and the hospital system.

Case History

Ms. S is a 32-year-old woman with a past medical history 
significant for systemic lupus erythematosus (SLE), end- 
stage renal disease (ESRD) secondary to lupus nephritis, 
cadaveric donor renal transplant in her 20s, chronic pain (on 
chronic opioid therapy), TBI caused by an all-terrain vehicle 
accident, anxiety, and BPD. She was in regular contact with 
a therapist in the community, but not consistently taking psy-
chotropic medications. Her therapist diagnosed Ms. S with 
borderline personality disorder and recommended dialectical 
behavioral therapy (DBT). While Ms. S strongly agreed with 
this diagnosis, she found it logistically challenging to partici-
pate in a DBT program. Ms. S was initially diagnosed with 
SLE in her mid-teens; in her late teens, she developed lupus 
pericarditis with tamponade, lupus cerebritis, and class IV 
proliferative glomerulonephritis. By her early 20s, she was 
hemodialysis dependent, eventually resulting in high-risk 
deceased donor renal transplant. Her post-transplant course 
was notable for fluid overload, Legionella pneumonia, mul-
tiple urinary tract infections (UTIs), and rising creatinine, 
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necessitating at least nine acute hospitalizations over the 
subsequent 5 years.

During an admission several years later, renal biopsy 
showed evidence of antibody-mediated rejection and recur-
rent lupus nephritis. Ms. S received pulse steroids, thymo-
globulin, apheresis, and rituximab, with initial benefit, but 
kidney function again began to decline. The primary team and 
nursing staff expressed increasing frustration with her hospi-
tal stay was marked by affective lability, behavioral dysregu-
lation including self-injury or threats to self-injury, and 
provocative statements and actions—all of which progres-
sively intensified in the setting of declining renal function.

For instance, early in the hospital stay, psychiatry was 
consulted when Ms. S was hitting herself in the head with the 
hospital phone and making statements about her desire to be 
euthanized, to slit her wrists, or to “go on a shooting ram-
page.” At other times, she engaged in yelling profanities at 
staff, physical aggression toward staff, intentionally urinat-
ing on the floor, intermittently refusing treatment, using 
material from the cot in her room to superficially cut her 
wrists, and attempting to make a noose in the bathroom. 
When questioned about these behaviors, Ms. S was adamant 
that they reflected her high level of emotional distress and 
not a true desire to end her life.

Outside these episodes of dysregulation, patient was able 
to calmly discuss the profound impact that the combination of 
lupus, TBI, and BPD, had had on her life. Ms. S demonstrated 
good insight into her BPD and reflected on the ways in which 
she identified with that diagnosis. She acknowledged her ten-
dency toward black-and-white thinking, unstable relation-
ships, identity disturbance, impulsivity, and difficulty 
modulating her anger. She discussed her tendency to want to 
inflict the difficult emotions she felt onto others, to lash out in 
moments of anger, and later to regret those words and actions.

Despite her insight, her anger outbursts escalated in the 
context of the news that her renal graft was failing, the addi-
tion of high-dose steroids to treat acute inflammation, and 
the extended hospitalization this required.

Throughout the hospitalization, psychiatry was called 
for numerous episodes of dysregulated and provocative 
behavior. The psychiatric consultants sought to modify 
these behaviors by aligning with Ms. S on her goals to save 
her kidney and safely discharge from the hospital and by 
exploring behavioral strategies for achieving these goals 
with her. She was receptive to reframing her narrative in 
terms of agency rather than helplessness, identifying behav-
iors that moved her toward her goals and engaging in skill 
building to replace goal-interfering behaviors. Ms. S was 
able to discuss specific steps she could take, including con-
senting to timely treatment and focusing her energies on 
healing rather than directing them toward conflict with 
staff. Psychiatry recommended and modeled verbal de-
escalation and provided recommendations regarding the 
use of medications for agitation and physical restraints only 

if absolutely necessary. While security presence and medi-
cation administration were sometimes helpful in the short-
term to re-establish safety, they were perceived as punitive 
and authoritarian by Ms. S and carried the risk of escalating 
conflict in the longer term.

During her repeated hospital stays, Mr. S’s made fre-
quent threats or attempts to leave against medical advice 
(AMA), which prompted repeated evaluations of patient’s 
capacity to make such decision. On one occasion, after 
being told that her pain would be treated with PO hydromor-
phone rather than with the IV formulation she requested, 
she declined the PO medication, yelled profanity-ridden 
insults at staff, ran around the unit threatening to pull out her 
port, and insisted on leaving AMA. When psychiatry arrived 
to assess her capacity to leave AMA, she was crying and 
said “if I had a piece of glass, I would cut my throat right 
now” and “you will see me in the obituary on Monday 
morning.” She was unable to show an understanding of the 
risks of leaving the hospital at that moment and found to 
lack capacity to sign out AMA. In general, when in a height-
ened emotional state, she was unable to demonstrate appro-
priate understanding and appreciation of her clinical 
situation or to engage in rational manipulation of informa-
tion, and she lacked capacity to choose to leave AMA. 
Verbal de-escalation was typically unsuccessful in such 
instances, so haloperidol would be offered, which provided 
temporary benefit. When calm, patient displayed good 
knowledge about her medical condition and high level of 
insight into her psychiatric problems. These fluctuations in 
capacity to make decisions about her medical care were dis-
tressing to the medical staff, especially as her renal function 
deteriorated, and refusal of care could lead to increasingly 
serious consequences, including death. Medical staff also 
expressed confusion and disagreement about management 
strategies (such as use of security presence, involuntary 
medications, restraints, and a behavioral plan with clear 
consequences). Psychiatry helped to set realistic expecta-
tions with caregivers that meaningful behavior change 
would require long-term treatment outside of the acute care 
hospital setting, and emphasis was placed on interventions 
focused on goal alignment, achievable behavior modifica-
tion, and patient empowerment. Although this contributed to 
increased cooperation with care and fewer behavioral out-
bursts, dangerous treatment-interfering behaviors persisted. 
In order to manage them, psychiatry utilized a combination 
of verbal de-escalation, one-to-one sitters, security pres-
ence, psychotherapy, and medication management, to ensure 
patient and staff safety.

Clinical Questions
 1. How can a psychiatric consultation team help primary teams 

with the care of transplant patients with complex medical 
and psychiatric comorbidities, particularly when patients 
struggle immensely with interpersonal management?
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 2. What strategies can help transplant patients with person-
ality disorders who at times engage in treatment- 
interfering behaviors?

 3. How can teams caring for transplant patients manage 
acute behavioral crises to maintain safety while also pro-
moting the patient’s relationship with providers (and 
thereby increasing positive engagement with post- 
transplant care) over the longer term?

 Discussion

Ms. S exhibited extreme emotional dysregulation and impul-
sivity during her recurrent hospitalizations as she struggled 
to cope with post-transplant complications and lengthy hos-
pital stays. Her high level of psychological distress interfered 
with delivery of care, posed challenges to her safety as well 
as the safety of staff and other patients, and elicited feelings 
of helplessness among providers. Interpersonal hypersensi-
tivity—dramatic shifts caused by fluctuating interpersonal 
contexts—was pronounced as nurses and medical staff 
rotated on and off the medical team [11]. Ms. S cycled 
between idealizing and devaluing providers, struggled to 
negotiate social boundaries, and felt distrustful of the inten-
tions of her care team.

To address these challenges, the psychiatric consultation 
team employed a multilayered approach, including (1) initia-
tion of psychotherapy to support Ms. S in coping with illness 
and hospitalization and working to improve interpersonal 
management, (2) direct psychiatric consultation to the pri-
mary team, (3) liaison with the interdisciplinary healthcare 
team on psychiatric and behavioral management, and (4) for-
mal training for nursing staff on management of BPD in the 
acute care setting.

 Initiation of Psychotherapy

Dialectical Behavior Therapy DBT is an evidence-based 
form of psychotherapy that teaches emotional regulation, 
interpersonal effectiveness, distress tolerance, and self- 
management skills. It is based on the dialectical perspective 
that absolute and indisputable facts do not exist and aims to 
teach how to balance opposing points of view—particularly 
acceptance and change [12]. Numerous studies demonstrate 
the efficacy of DBT for the treatment of BPD [13–16], and it 
is suggested that DBT skills can be adapted to the treatment 
of challenging patients in the general hospital [17].

To support Ms. S in coping with post-transplant compli-
cations and extended hospitalization, a consulting psycho-
therapist met with her multiple times per week over the 
course of her multiple inpatient stays. The therapist employed 
DBT-informed interventions, such as supporting emotion 
regulation by practicing recognizing emotions in the moment 

without giving in to emotional urges and increasing interper-
sonal effectiveness by expressing needs with appropriate lan-
guage. These interventions focused on bolstering Ms. S’s 
ability to tolerate distressing medical events, navigate rela-
tionships with her interdisciplinary healthcare team, and 
employ skills to regulate her emotions. The therapist also 
assisted Ms. S in identifying goals for her health, determin-
ing questions for her care team, and building awareness of 
physical manifestations of psychological suffering to aid in 
symptom management. Ms. S built a strong rapport with the 
therapist, who was able to effectively diffuse crisis situa-
tions, prompt the use of skills in the moment, and provide 
positive reinforcement. Ms. S benefitted from a warm, sup-
portive, and empathetic therapeutic approach balanced with 
consistency, boundary setting, and direct feedback. It was 
recommended that she engaged in outpatient DBT after dis-
charge to best prepare her to cope with ongoing post- 
transplant care and the possibility of organ failure. For units 
where inpatient intense psychotherapy is not available, the 
mental health consultant and the primary teams can utilize 
DBT-informed techniques such as distress/affect validation, 
limit setting, enhancing continuity of care by having same 
providers whenever possible, and reinforce positive coping 
skills (such as encouraging use of mindfulness techniques).

DBT theory suggests that engaging family members of 
patients with BPD can help them to build a greater under-
standing of their loved one and involve them in reinforcing 
skilled over unskilled behavior [12]. The consulting therapist 
worked with Ms. S’s family, who worried she was not receiv-
ing optimal care as a result of her mental illness and strug-
gled to cope with watching her suffer, at times resulting in 
conflict with the medical team. Gathering family collateral 
was invaluable in helping the psychiatric consultation team 
develop a more holistic understanding of Ms. S’s personality, 
character, strengths, and challenges. By engaging her mother, 
who had served as her main support person since her initial 
lupus pericarditis diagnosis, the consulting psychotherapist 
gleaned insight into Ms. S’s triggers, and learned what the 
family had found effective for de-escalation. The therapist 
provided psychoeducation on BPD and how the general hos-
pital setting is exacerbatory, validated their experience, and 
communicated the interventions being employed by the psy-
chiatric consultation team to equip Ms. S’s caregivers to pro-
vide psychiatrically informed care and build a consistent 
customized care plan. Joint sessions were held with Ms. S 
and her family to build a collective understanding of both the 
medical and therapeutic plan. In addition to facilitating con-
flict resolution between the patient and her family, involving 
family in this way helped to reduce the splitting occurring 
between the patient’s family and hospital staff. The therapist 
provided psychoeducation to the family on DBT skills being 
taught in individual therapy so they could assist with skills 
coaching between sessions. The therapist also met indepen-
dently with Ms. S’s mother to facilitate emotional processing 
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as she grappled with the role of being a caregiver to a child 
with chronic illness and BPD. This approach increased the 
family’s confidence Ms. S was receiving quality care, 
 fostered a greater sense of trust in her caregivers and shifted 
the family–provider dynamic from that of conflict to 
collaboration.

 Direct Psychiatric Consultation 
to the Primary Team

In working with a seriously medically ill patient with BPD, a 
primary goal of the psychiatric consultation team should be 
early intervention with hospital staff to foster understanding 
of the patient’s behaviors and strengthen their ability to pro-
vide empathic and non-punitive care to the patient [18]. The 
psychiatric consultation team sought to accomplish this by 
providing regular direct consultation to the providers caring 
for Ms. S, as well as participating in interdisciplinary 
meetings.

One issue the team struggled with was determining 
whether Ms. S had the capacity to leave AMA. They initially 
expected the psychiatric consultation team to provide a 
definitive answer as to whether or not she had capacity in 
general, so that this could be clearly documented and then 
either she could be discharged, or decision making would be 
deferred to an alternate decision maker. However, Ms. S only 
expressed a desire to leave AMA during acute periods of 
dysregulation, during which she was unable to participate in 
a discussion of risks and benefits, or values and future plans 
[19]. Although she clearly did not have capacity to make the 
decision to leave AMA during these times, a determination 
that she lacked capacity in general would not have been con-
sistent with how she usually presented when not acutely dys-
regulated. At these other times, she was cooperative with 
care and focused on getting all necessary medical treatment, 
and she was able to describe her previous treatment refusals 
and expressions of wanting to leave AMA as reflective of her 
emotional state rather than of her actual values and goals. 
With this understanding, the psychiatric consultation 
reframed the question of capacity for the primary team, help-
ing them to consider Ms. S’s fluctuating decision making as 
a feature of her BPD that would best respond to strategies 
specific to that disorder (see below), rather than as a shift in 
cognitive ability or in values that would require the usual 
legal and ethical approach involved in assessment of deci-
sion capacity.

Ms. S’s self-harm behaviors, suicidal behaviors, and 
statements, and violent behaviors and statements also posed 
a significant challenge for the medical team. Similar to her 
impairments in decision-making capacity, her inability to 
remain safe was not persistent but rather episodic and pre-
sented during periods of acute emotional dysregulation. Ms. 

S had difficulty with her providers’ responses to her provoca-
tive statements and dangerous behaviors; when she was calm 
and appropriate, she expressed frustration and confusion at 
precautions (e.g., 1:1 sitter, security searching her room, a 
“safety tray” for meals with no silverware) which were insti-
tuted after behaviors that occurred hours or days prior. The 
psychiatry consultation team validated the primary team and 
nurses’ desire to keep Ms. S, other patients, and staff safe, 
while highlighting the role that the hospital system plays in 
exacerbating the situation (especially through inconsistent 
responses by different providers). The psychiatry consulta-
tion team helped develop an approach to safety that was neu-
tral to positive and consistent, by developing a behavioral 
plan that used language focused on highlighting Ms. S’s 
agency, allowed for flexibility when appropriate, and clearly 
delineated consistent responses to unsafe behaviors.

One such response was the utilization of one-to-one sit-
ters to prevent recurrent self-harm. The psychiatric consulta-
tion team recommended direct observation by a sitter 
following any self-harm behavior and maintenance of obser-
vation until Ms. S had gone more than 24 h without any fur-
ther unsafe behavior. Although there is a lack of evidence 
supporting the efficacy of sitters in reducing self-harm, alter-
native approaches, namely pharmacotherapy and physical 
restraints, are associated with an increased risk of severe 
complications, thereby making constant observation a key 
component of a multi-modal approach to maintaining patient 
and staff safety [20, 21]. Ms. S’s tendency to idealize and 
devalue providers, to engage in denial of unacceptable 
aspects of reality, and to struggle with change, were espe-
cially apparent in her response to the one-to-one sitters. She 
effusively praised certain sitters, commending their empathy 
and crediting them for her success in refraining from self- 
harm, while she was distrustful and rageful toward others. 
When expressing bafflement and annoyance at having a sit-
ter, the psychiatric consultation team explained that the one- 
to- one observation was necessary due to Ms. S’s self-report 
of difficulty managing her behaviors when dysregulated, 
reiterating that it was not in place for acute suicidality but 
rather due to impulsive self-harm. Psychiatry worked with 
nursing and the primary team to ensure that all members of 
the care team understood and consistently communicated 
this reasoning.

During periods of such extreme emotional dysregulation 
that Ms. S demonstrated an imminent risk to harm herself or 
others, the psychiatric consultation team recommended utili-
zation of emergency medications, specifically haloperidol or 
olanzapine. Haloperidol’s minimal drug interactions make it 
a frequent choice for treating acute agitation and self-directed 
violence in medically compromised patients [21, 22]. Given 
that haloperidol can cause QTc prolongation with associated 
risks, the psychiatric consultation team recommended to 
obtain a baseline EKG prior to initiating haloperidol as well 
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as daily EKGs when haloperidol was being utilized. The pri-
mary team was encouraged to offer Ms. S. the oral formula-
tion of the medication in an effort to increase her sense of 
control. Similarly, when Ms. S later expressed a preference 
against haloperidol, psychiatry counseled her about other 
options and honored her request to transition to olanzapine 
when verbal de-escalation alone was not sufficient to main-
tain safety.

 Consultation to the Interdisciplinary Care Team

In addition to the direct psychiatric consultation provided in 
order to aid the primary team in managing agitation and 
resolving issues of decisional capacity, a series of interdisci-
plinary “complex care meetings” were held to discuss chal-
lenges that various team members faced in caring for Ms. S 
and to determine goals to guide interventions. These meet-
ings involved primary and consulting physicians, the thera-
pist from the psychiatry consultation team, nursing 
leadership, rehabilitation therapists, nurses, care manage-
ment, risk management, and hospital security. These meet-
ings aimed to answer the following questions: (1) How can 
we support the patient with emotional regulation such that 
she can meet her goal of receiving essential post-transplant 
care? (2) How can we prevent burnout and support staff 
while they support the patient? and (3) How can we focus the 
treatment team’s energy to minimize harm and disruptive 
behavior while delivering efficient and quality post- transplant 
care?

A crucial role of psychiatric liaison is to educate and sup-
port medical caregivers of patients with borderline psycho-
pathology [18]. The psychiatric consultants provided 
education on BPD in order to help Ms. S’s care team to con-
textualize her behaviors as symptoms of an illness, thereby 
allowing them to more objectively interpret the behaviors 
and curb their own emotional responses. The psychiatric 
consultation team also set expectations for the larger inter-
disciplinary team, based on this shared understanding—
namely that the destabilizing acute care setting is not 
conducive to promoting long-term behavior change in 
patients with BPD. Thus, the team was encouraged to invest 
energy into tailoring care to minimize triggering emotional 
dysregulation in the patient. These meetings also served as a 
forum for the interdisciplinary team to openly express feel-
ings and share authentic dialog about the strong reactions 
elicited by caring for Ms. S.  The psychiatric consultation 
team validated the challenging role of caring for a patient 
with complex medical and psychiatric comorbidities and 
normalized the tumultuous emotional landscape of working 
with patients with BPD.

From the discussions held during these meetings, a for-
mal behavioral care plan was developed. This plan described 

(1) reasons for a care plan, (2) post-transplant diagnostic 
procedures and treatments to be accomplished, (3) a medica-
tion protocol, (4) a consistent nursing plan, (5) environmen-
tal safety modifications, (6) supportive services, and (7) 
psychiatric management. Specific strategies that were high-
lighted included scheduled interdisciplinary team rounding, 
clustered nursing care, consistency in nursing assignment, 
scheduled medication, and a clear protocol for responding to 
safety concerns. The various functions of the psychiatric 
team, including psychotherapy, capacity evaluation, safety 
assessment, and medication management, were clearly out-
lined for ease of utilization. A copy of this plan was scanned 
into the patient’s medical chart for ease of access by team 
members across admissions. Additionally, referrals were 
placed to inpatient supportive services, including therapeutic 
massage, reiki, visual and writing arts, chaplaincy, and pet 
therapy, to support Ms. S during her admission.

 Nursing Education

Studies demonstrate a need and desire for greater nursing 
education on management of BPD and self-harm, to empower 
nurses to confidently care for this complex population [23–
25]. Over the course of Ms. S’s recurrent admissions, numer-
ous nurses who cared for her articulated feeling helpless and 
regularly sought out recommendations from the consulting 
psychotherapist on how to best navigate the interpersonal 
relationship. It was determined, in collaboration with nurs-
ing leadership that the therapist should deliver a formal train-
ing for nurses on management of borderline personality 
disorder in the acute care setting.

The training first provides an overview of the diagnostic 
criteria for BPD and explains the biosocial theory of BPD. 
This theory, developed by Marsha Linehan, suggests that 
BPD develops from a combination of biological sensitivity 
to emotional vulnerability and impulsivity, coupled with an 
invalidating and ineffective social environment in childhood 
[12]. It explores the invalidating aspects of the hospital set-
ting to help nurses identify potential triggers for emotional 
dysregulation and recommends that nurses validate emo-
tional reactions to unavoidable triggers to prevent further 
perceived invalidation. The content includes common core 
conflicts that arise in caring for patients with BPD, including 
difficulty with optimal interpersonal distance; tendency to 
perceive rejection, criticism, or abandonment; impaired 
impulse control; a worldview of others as either all good or 
all bad; preoccupation with blame; learned helplessness; per-
ception of feelings as facts; and poor adaptation to change.

The next portion of the training focuses on strategies for 
managing these core conflicts in the acute care medical set-
ting. A major focus is on balancing boundaries and flexibility 
in acknowledgement of the fast-paced, ever-changing, and at 
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times chaotic nature of the hospital environment. Emphasis is 
placed on avoiding reinforcement of black-and-white think-
ing, by not promising consistency in an environment that is 
fundamentally inconsistent, and instead preparing patients 
with BPD for this reality and supporting them in coping with 
it. Other strategies include explaining reasoning with pragma-
tism, giving the patient a choice when possible, compromis-
ing with a shared goal in mind, being consistent in enforcing 
non-negotiable boundaries and policies, proactive expecta-
tion setting, avoiding unnecessary power struggles, modeling 
accountability, and using neutral-to-positive language. The 
common experience of “staff splitting” is discussed and 
reframed as an unskillful attempt to meet a need, which has 
worked in previous dysfunctional environments, to discour-
age nurses from personalizing what is often perceived as 
manipulation. Self-harm and suicidal behaviors are explained 
within the context of BPD to assist nurses in recognizing 
safety concerns and to help them understand the function that 
these behaviors play in borderline psychopathology. 
Techniques for crisis de-escalation are taught, including ver-
bal de-escalation, environmental modification, and prompt-
ing the use of previously taught DBT crisis survival skills.

The final part of the training covers recommendations for 
preventing nurse burnout in caring for patients with BPD. 
Limiting patient interactions as clinically appropriate, man-
aging boundaries, reframing interpersonal challenges within 
a BPD framework, utilizing the support of colleagues and 
supervisors, and engaging in self-care inside and outside of 
work, are all recommended. To complement the educational 
series, the consulting therapist met separately with nursing 
leadership to discuss ways they can support their staff.

Feedback from nurses who attended the formal training 
sessions was overwhelmingly positive, and nurses reported 
feeling more equipped to provide quality care to patients 
with BPD. In addition, attendees reported feeling more sup-
ported by the psychiatric consultation team and nursing lead-
ership in caring for patients such as Ms. S.

The individual, team-based, and systems-level interven-
tions employed in caring for Ms. S demonstrate how multi-
layered psychiatric intervention has the potential to bolster 
the capacity of acute care hospitals to deliver quality care to 
transplant patients with BPD, and meaningfully improve 
post-transplant outcomes for this complex population.
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25The Multiple Roles of the Transplant 
Psychiatrist

Michelle Nichols and Paula C. Zimbrean

 Introduction

The need for psychiatric assessment and care in transplant 
patients became obvious early on, with the first reported 
cases of “graft psychosis” in the 1960s [1] and the observed 
psychiatric side effects of immunosuppressants [2]. Over the 
following two decades, many reports suggested that untreated 
psychiatric conditions could negatively impact patient out-
comes, as many chapters of this volume illustrate. Psychiatric 
symptoms have been associated with non-adherence with 
medical treatment [3, 4] and a lower quality of life indepen-
dent of the medical status of transplant recipients [5]. As the 
organ shortage became an issue of increased public health 
concern, mental health providers were increasingly asked to 
help with selecting the candidates with better chances of sur-
vival and less likelihood of post-surgical complications [6, 
7]. Transplant mental health clinicians play a significant role 
in the pre-transplant evaluation and risk stratification pre- 
surgery [8, 9].

Knowledge from short- and long-term follow-up of trans-
plant candidates and recipients has supported the significant 
need for ongoing mental health services in transplant 
patients. This stems from several factors: high prevalence of 
psychiatric illness in patients with end-stage organ disease 
[10, 11], worsening of psychiatric symptoms related to the 
stress of physical illness, uncertainty of transplantation, psy-
chiatric sequelae of the surgery [12], and psychiatric side 
effects of immunosuppressants [13, 14]. In addition, recent 
literature has supported the position that patients with severe 
psychiatric diseases, such as psychotic disorder, can be suc-
cessful transplant candidates provided that they receive ade-

quate psychosocial support [15, 16]. Attempts have been 
made at implementing mental health programs within trans-
plantation centers focused on behaviors or psychiatric symp-
toms directly related to transplant eligibility [17] and 
adjustment post-transplantation [18].

In this chapter, we will discuss a case illustrating the pre- 
transplant evaluation and long-term post-transplant follow-
 up of a kidney transplant recipient with bipolar disorder. This 
case illustrates the various roles of the transplant psychiatrist 
at specific points in the patient’s journey which began before 
dialysis was needed and continued years after patient under-
went transplantation surgery.

Case History

At the time of initial presentation to the transplant center, DC 
was a 61-year-old woman with history of bipolar disorder 
type I who was referred for potential kidney transplantation. 
Five years prior she had developed chronic kidney disease 
thought to be related to lithium treatment. She arrived for her 
pre-transplant psychiatric evaluation with a letter written by 
her treating psychiatrist stating that patient had a diagnosis 
of bipolar disorder in remission and that she was an “excel-
lent candidate for kidney transplantation.”

D.C. had been diagnosed with bipolar disorder in her 
early 20s, 6 weeks before her wedding. She was hospitalized 
in her native European country and stabilized on lithium in 
less than 2 weeks. Shortly after discharge from the hospital, 
she married and moved to the United States. In going through 
the US naturalization process, immigration authorities man-
dated that she continue to see a psychiatrist for treatment of 
her bipolar disorder. She subsequently had no episodes of 
mania or depression for decades and oftentimes wondered if 
she still needed to take the medication. However, she was 
fearful her visa might be revoked if she discontinued her 
medication, so she continued lithium and her monthly psy-
chiatric visits. She did not recall having blood work done 
during this time. Over the years, she maintained part-time 
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work as a secretary, raised her son, became very active in her 
grandchildren’s upbringing, and maintained her hobby of 
painting, even participated in several local exhibitions. When 
her first psychiatrist retired, her primary care provider (PCP) 
continued to prescribe lithium. During one of her regular 
checkups, it was noted that her blood urea nitrogen (BUN) 
and creatinine (Cr) values were abnormal, and she was 
referred to nephrology.

She was diagnosed with lithium-induced kidney disease 
and recommended that she stopped taking lithium. Eight 
weeks after lithium was discontinued, she started to develop 
 hypomania. She was then referred to an outpatient psychia-
trist (Dr F.) for additional management.

A difficult year followed. Her mood fluctuated between 
depression and mania for which he was hospitalized once. 
Records described her being in a quasi-catatonic state requir-
ing close to 10 weeks of hospitalization. The catatonic fea-
tures responded to lorazepam 1  mg three times a day; 
however, her mania persisted, with lack of therapeutic 
response to risperidone up to 6 mg daily for 2 weeks and no 
benefit from lamotrigine up to 300 mg daily. She could not 
tolerate divalproex due to severe tremor nor quetiapine due 
to dizziness and orthostasis. Eventually, she was stabilized 
on the following regimen: olanzapine 10 mg in the morning 
and 20 mg at bedtime, carbamazepine 600 mg twice a day, 
clonazepam 0.5 mg at bedtime, and perphenazine 16 mg in 
the morning and 32 mg at bedtime. Although she had been 
off lithium for almost 1  year, her creatinine continued to 
deteriorate to the point of dialysis was recommended.

About 2 months after this extended psychiatric hospital-
ization, she was referred for transplant evaluation. She was 
a pleasant woman who denied any current symptoms of 
mania or hypomania but reported significant anxiety pri-
marily related to her medical problems. Her sleep was 
interrupted by anxious ruminations about life on dialysis. 
She had no motor side effects with the above medications. 
Her family was very supportive and knowledgeable about 
patient’s psychiatric disease. She had no history of suicid-
ality, self-harm, or substance use. Psychotic symptoms in 
the form of grandiose delusions and disorganized thought 
process had only been present during manic episodes and 
were absent at the initial interview. She had no significant 
cognitive impairment (Montreal Cognitive Assessment 
MOCA 7.1 score was 26). She was motivated to get better, 
and there were no concerns about treatment adherence. 
During the initial interview, she indicated that she was 
aware of the average wait times for a kidney graft. However, 
she was convinced that the transplant center will find her a 
living donor soon, “because I am such a great artist and I 
have to continue my artistic work.” She eagerly described, 
with mildly pressured speech, that she is working on 5 
paintings, out of which one was “big as my living room 

wall, I need that much space because it will illustrate the 
ultimate triumph of life.”

At the time of the initial evaluation, the transplant psy-
chiatrist connected with the outpatient psychiatrist to obtain 
a full history and coordinate care.

Another point of the discussion with the outpatient psy-
chiatrist was patient’s understanding of transplantation. The 
transplant psychiatrist provided Dr. F. with a brief overview of 
the pre-transplant evaluation, waiting times in the region, and 
the process of finding a living donor. Following this exchange 
of information, Dr. F. reinterpreted patient’s comments about 
finding living donor as grandiosity with more treatment time 
needed to ensure patient reached full remission.

The recipient review committee discussed her case in 
detail due to concerns about refractory bipolar disorder. It 
was noted that patient had significant strengths: she had main-
tained adherence with medical treatment even when her psy-
chiatric symptoms were severe, her family served as a strong 
support system including a very knowledgeable husband. 
Additionally, due to the regional organ shortage, the trans-
plant team felt that there was adequate time from listing to 
cadaveric transplantation (5–6 years of waiting expected) to 
allow monitoring, intervention, and reevaluation of transplant 
candidacy if severe psychiatric decompensation occurred. 
Patient was added on the waitlist for a kidney transplant.

Six months later she had to start dialysis. This was 
extremely distressing for her, and in this context, she became 
depressed but did not require hospitalization. Her outpatient 
psychiatrist added escitalopram for depression, but patient 
developed hypomania and severe anxiety. Escitalopram was 
stopped, and clonazepam was increased up to 4 mg a day 
with good effect on anxiety. She was re-evaluated by the 
transplant psychiatrist, and her mood symptoms were again 
in remission, but she started developing cognitive problems 
(MOCA of 18) and frequent falls. She became so fearful 
about falling that she reduced her physical activity level sig-
nificantly and essentially became home bound. Family and 
Dr. F considered the cognitive difficulties and frequent falls 
as an inevitable consequence of dialysis. A discussion with 
the dialysis nephrologist and transplant nephrologist revealed 
that patient’s dialysis parameters were considered very sta-
ble and did not explain the falls or the forgetfulness. All pro-
viders agreed that it was worth starting decreasing the 
clonazepam which was likely contributing to her current 
cognitive problems and falls. A slow taper over the next 
3 months (to a maintenance dose of 0.5 mg twice a day) led 
to improved gait and cognition without rebound mania or 
anxiety symptoms. Throughout this period, the patient con-
tinued to be engaged in her care and was adherent with dialy-
sis and all medications.

About a year after listing, patient’s niece was found suit-
able to be a living kidney donor. The transplant team asked 
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the transplant psychiatrist to reevaluate the patient and com-
ment about optimal time to schedule the surgery. Her outpa-
tient psychiatrist was concerned that the patient would need 
close psychiatric follow-up not available in the typical out-
patient setting. The decision was made to proceed with sur-
gery with the following caveats: perioperatively, while in 
the hospital and for the first post-operative months, she 
would be followed by the transplant psychiatrist in the gen-
eral hospital and in the transplant clinic. Due to concern 
about medication resistance and slow response, it was 
agreed that it would be helpful to obtain genetic testing for 
P 450 chromosome. The insurance company had refused to 
cover it when requested in the past; however, they agreed 
with the testing now, as a part of preparations for kidney 
transplantation.

The surgery was uneventful, patient was discharged home 
after 5 days. However, the first 6 months after transplantation 
were marked by multiple medical readmissions due to devel-
opment of recurrent thromboses. During this time, the trans-
plant psychiatrist continued to see her in both inpatient and 
outpatient settings. Due to concerns for drug–drug interac-
tions with warfarin and difficulties maintaining a therapeutic 
INR, her carbamazepine was discontinued. She developed 
delirium twice in the context of infections, and her clonaze-
pam was reduced to 0.5 mg twice daily and then tapered off 
in the outpatient setting due to persistent cognitive impair-
ment. Nine months after surgery patient was stable in acute 
rehabilitation and resumed her visits with her outpatient psy-
chiatrist. Her medication regimen included olanzapine 30 mg 
daily and perphenazine 16 mg in the morning and 32 mg at 
bedtime.

She continued care with Dr. F.  Eighteen months post- 
transplant, DC presented again for consultation with the 
transplant psychiatrist at the request of Dr. F.  Patient had 
started displaying hypomanic symptoms and the family told 
Dr. F they were due to the “new transplant medication” that 
had been started 4 weeks prior. At this time, patient’s immu-
nosuppressant regimen included prednisone 2.5  mg daily, 
mycophenolate mofetil 500 mg twice a day, and tacrolimus 
extended release 7.5 mg daily. The change the patient men-
tioned was from the regular form of tacrolimus to the 
extended release formulation, and the tacrolimus level had 
remained stable at 8 mg/mL. It was concluded that there was 
a low possibility the hypomania was due to the change in 
tacrolimus formulation and that patient was most likely 
exhibiting symptoms of her underlying bipolar disorder. 
Valproic acid was added for mood stabilization with good 
result upon hypomanic symptoms.

Three years later, after the loss of her brother, she became 
manic again with a presentation very similar to her previous 
hospitalization described above. Based on previous genetic 
testing, her medications were cross titrated rapidly with ris-
peridone replacing olanzapine and perphenazine. The 

patient’s symptoms subsided rapidly, and she was discharged 
after only 10 days. She remained asymptomatic for the next 
5 years.

Clinical Questions
 1. What is the role of the transplant psychiatrist in the pre- 

transplantation phase when the patient already has a men-
tal health care provider in the community?

 2. How can the transplant psychiatrist facilitate the long- 
term psychiatric care for patients?

 Discussion

 The Pre-transplant Psychiatric Evaluation

The work of the transplant psychiatrist typically begins with 
performing a general psychiatric evaluation, usually in the 
pre-transplant setting, with the goal to identify psychiatric 
and psychological factors that increase the risks of complica-
tions after transplantation. For this evaluation, the psychia-
trist is usually in a consultant role and utilizes information 
obtained from the clinical interview, interview of the patient’s 
family or other relevant social support, review of medical 
and psychiatric records, and review of information pertain-
ing to the patient’s ability to participate in medical care. 
Structured psychiatric instruments (such as scales aimed to 
screen for depression or other psychiatric conditions) may be 
administered [19]. For patients who are receiving mental 
health treatment in the community, the information obtained 
from the treating mental health providers is invaluable. 
Treating psychiatrists, psychotherapists, and case managers 
often have a better awareness of patient’s strengths compared 
to the transplant team who only sees the patient in a time of 
crisis or high emotional burden. However, most outpatient 
mental health providers have a limited understanding of the 
transplantation journey and associated challenges. Transplant 
psychiatry is only a marginal topic in general psychiatry 
training [20], most general psychiatrists are not familiar with 
the process of transplantation, and therefore, their ability to 
assess patients capacity to provide informed consent may be 
limited. This was also illustrated by our case, as patient had 
unrealistic expectations about how a living donor would be 
found. After that process was clarified to the outpatient 
psychiatrist, it became obvious that the patient still had resid-
ual manic symptoms which could have easily been over-
looked if the evaluator was not familiar with the process of 
organ procurement and transplantation. The transplant psy-
chiatrist is usually in a unique position that allows him/her to 
perform a comprehensive psychiatric evaluation which often 
benefits from access to relevant medical information that 
may not be available to the outpatient mental health 
provider.
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 The Pre-transplant Risk Assessment

Once the transplant psychiatrist has a good understanding of 
the psychiatric diagnosis and psychological profile of the 
patient, he/she can identify the psychiatric and psychological 
factors that may increase the risk of complications after 
transplantation. Psychiatrists or mental health clinicians 
embedded within transplant centers work closely with the 
transplant teams, are familiar with the specific challenges 
raised by transplantation upon the psychological wellbeing 
of the patients, and are also experts at recognizing psychiat-
ric complications that occur in the perioperative setting. 
They can fully appreciate the ability of the patient to provide 
informed consent for transplantation and adhere with the 
medical care required. The transplant psychiatrist is also 
familiar with the psychiatric manifestations of end-stage 
organ disease and can help distinguish between those and the 
underlying psychiatric disorders. This happened with our 
patient as her expectations about transplantation pointed 
toward persistent grandiosity and residual manic symptoms.

The results of this evaluation may take the form of a risk 
assessment (low, moderate, high) or a yes/no verdict (when a 
psychiatric condition may be a contraindication to transplan-
tation listing). Structured instruments aimed specifically at 
quantifying the psychosocial risk of transplant candidates 
may also be utilized [21–24].

The question is raised at times if the treating/outpatient 
mental health clinician should be the one determining the 
pre-transplant psychiatric risk for a patient and render an 
opinion if the patient should be placed or not on the waitlist. 
This practice may raise significant challenges. A clinician 
treating the patient may be concerned that the impact of a 
“negative” assessment of transplant candidacy upon the ther-
apeutic alliance. In addition, not all psychiatrists have a full 
understanding of the challenges of the transplantation jour-
ney and may have difficulty assessing the psychiatric risks.

Although the resources for psychiatric expertise vary 
between transplant centers, it is increasingly common prac-
tice that the pre-transplant risk assessment is done by mental 
health clinicians affiliated with the transplantation centers, 
typically separates from the community providers. It is 
important that both transplant psychiatrist, the patient and 
his/her family, as well as the medical team have a clear 
understanding if the transplant psychiatrist remains in a con-
sultant role or is entering a therapeutic relationship with the 
patient. It is also paramount to inform the patient about the 
limits of the confidentiality in this setting (as the transplant 
psychiatrist will communicate with the rest of the transplant 
team as clinically necessary).

In many instances, the transplant psychiatrist is a consul-
tant, an expert examiner in third-party assessments, and is 
not entering a treatment relationship. Ethical frameworks of 

the expert psychiatrist and treating psychiatrist are overlap-
ping to a degree (e.g., in the obtaining of informed consent) 
but fundamentally occupy distinct ethical domains. In foren-
sic psychiatry and pre-surgical bariatric assessments, there is 
a movement toward separation of the psychiatrist’s role as 
treating doctor versus expert consultant/administrative advi-
sor [25–27]. In our case, this separation was clear pre- 
transplant. The evaluator moved into the treating clinician 
role during the immediate post-operative phase and then 
again transitioned to the role of consultant when patient 
returned to see her outpatient psychiatrist. These transitions 
were possible as patient and her family had clear boundaries, 
secure attachments, and the transplant surgery could be 
planned in advance being that a liver donor was available. In 
other patients, especially those with difficult interpersonal 
boundaries, the distinction between consultant and treating 
clinician may need to be clarified repeatedly.

 Contributions to the Longitudinal Mental 
Health Care of Transplant Patients

Prior to actual transplantation, the transplant psychiatrist is 
in a unique position to formulate a comprehensive treatment 
plan to address the risk factors identified during the 
evaluation.

He/she can help the patient, family, and outpatient mental 
health provider with relevant medical information regarding 
the course of treatment and explain some of the major chal-
lenges, such as concerns for drug–drug interactions or risk of 
psychiatric decompensation during the stress related to the 
waiting for a graft or surgery. For instance, a common chal-
lenge for transplant candidates is distinguishing between 
various phases of transplantation and misrepresenting the 
imminence of the transplant. In other instances, the need for 
transplant may be the only reason that patient agrees with an 
intervention they resisted for years, despite a good relation-
ship with their treating provider. In our case, patient was very 
reluctant to taper off benzodiazepines and agreed to do so 
only when it was emphasized to her that her cognitive prob-
lems had the potential to negatively impact her post- 
transplant outcomes. In spite of not the case for our patient, 
another change frequently motivated by the need for trans-
plantation is becoming abstinent from addictive substances. 
A skilled mental health professional familiar with the trans-
plantation requirements may incorporate those into motiva-
tional enhancement technique aimed at promoting health 
related behaviors.

On a practical level, like it was in this case, a “transplant 
status” can help with insurance coverage for interventions 
that are tested or not routinely available to patients with psy-
chiatric illness.
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During the transplantation journey, the transplant psychi-
atrist may step into the care provider role at various times. It 
is important that these transitions of care are made clear to 
the patient, the family, the community mental health pro-
vider, and the medical team. The most common such situa-
tion involves the immediate postoperative care where a 
transplant recipient may be followed by the transplant psy-
chiatrist or by a separate inpatient psychiatry consult 
service.

Postoperatively, when patients return to their outpatient 
providers, the transplant psychiatrist may facilitate the tran-
sition by providing information about any medication 
changes and the reasons for them, plans for medical care 
moving forward, while addressing recovery expectations 
with patient, family, and outpatient providers. The liaison 
with outpatient mental health providers continues if a trans-
plant recipient needs psychiatric care. As seen with our 
patient, the transplant psychiatrist may consult again at later 
stages of transplantation for specific questions such as psy-
chiatric side effects of immunosuppressants or drug to drug 
interactions.

 Team Education About Psychiatric Symptoms, 
Diagnosis, and Prognosis

The transplant psychiatrist is also in a unique position that 
allows direct patient’s advocacy by helping the medical team 
to understand the patient’s behavior, psychiatric symptoms 
when applicable, and the prognosis of the psychiatric disor-
der. In our case, the transplant team had significant concerns 
about patient having bipolar disorder and the risk of worsen-
ing her condition with steroids after transplantation. It helped 
that the transplant psychiatrist was able to clarify that patient 
was likely to respond to psychotropic medication, and that 
she had good insight and good support to facilitate early 
diagnosis of manic decompensation and prompt interven-
tion. Presenting a clear and concrete treatment plan that 
addressed her risk of recurrences assured the transplant team 
that psychiatric complications would be addressed promptly 
and would not impact the patient’s medical condition and the 
graft survival. The transplant psychiatrist or psychologist can 
help the team identify strong countertransference reactions 
which medical providers may experience, more commonly 
toward patients with personality disorder.

In summary, the transplant psychiatrist can serve multiple 
roles in the evaluation and long-term care of transplant can-
didates and recipients aimed at optimizing patients’ success 
with transplantation. The roles themselves must be clarified 
with the patient, the patient’s support team, outpatient men-
tal health providers, and medical service, especially when 
the needs of the patient require assuming or transferring 
caregiving responsibilities.
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26Interprofessional Teamwork in Organ 
Transplantation

Gerald Scott Winder, Anne C. Fernandez, Erin G. Clifton, 
and Jessica L. Mellinger

 Introduction

Organ transplantation is a quintessential example of a patient 
care setting requiring long-term interprofessional care [1]. 
Not only do transplant patients possess remarkable medical 
and surgical complexity inherent in end-stage medical dis-
ease but their intricate psychosocial profiles and risks are 
intertwined with key transplant outcomes [2]. This means 
that the ways in which transplant teams recruit, embed, and 
interact with psychosocial specialists is of the utmost impor-
tance for patient care.

Interprofessional teamwork (IPT) is a decades-old prin-
ciple which has been studied in fields and industries outside 
of medicine [3, 4]. Within medicine, IPT has been prioritized 
by prominent societies and organizations as part of the foun-
dation of quality medical care [5, 6]. IPT affects patient 
safety and clinical care across the health system: ambulatory 
clinics [7, 8], rehabilitation units [9, 10], operating rooms 
[11–13], intensive care units [14, 15], and emergency depart-
ments [16, 17]. Healthcare IPT can be defined as “a group of 
individuals with diverse training and backgrounds who work 
together as an identified unit or system [18].” An interprofes-
sional team “consistently collaborates to solve patient prob-
lems that are too complex to be solved by one discipline” and 
“creates formal and informal structures that encourage col-
laborative problem solving [18].” As important as IPT in 
medicine is, too often it is deprioritized and left to chance.

In this chapter, we will use a fictional case example to 
show the importance and impact of IPT in organ transplanta-
tion. While a liver team and their interactions are depicted, 
the circumstances and principles illustrated can be extrapo-
lated to other organ teams and patient psychosocial matters. 
Furthermore, we deliberately demonstrate interprofessional 
challenges among psychosocial specialists as well as in their 
interactions with medical and surgical colleagues to show 
the breadth and depth of transplant IPT.

Case History

A liver transplant team employed a single full-time social 
worker who was responsible for evaluating all prospective can-
didates and providing following up on post-liver transplanta-
tion (LT) patients regarding their psychosocial needs and 
general welfare. During multiple annual performance evalua-
tions in recent years, this social worker reported increasing 
work-related stress primarily from the volume and complexity 
of LT patients she was asked to see. Leadership had been satis-
fied with her work performance but until now had quietly dis-
regarded her repeated reports of increasing stress and requests 
for additional help managing the sizable psychosocial work-
load. The advent of highly effective antiviral medications 
meant that hepatitis C-related cirrhosis was waning, making 
alcohol-related liver disease (ALD) the most common indica-
tion for LT [19] which was reflected in this center’s patient 
population.

Eventually, the liver transplant (LT) team leadership, all 
surgeons, and hepatologists, themselves grew increasingly 
concerned about the changing psychosocial profiles of the 
candidates that they were evaluating and the recipients they 
are following. This was heightened further when the team 
experienced a particularly difficult outcome where, unbe-
knownst to them, a post-LT patient heavily relapsed to alco-
hol weeks after his transplant surgery and incurred significant 
graft damage requiring rehospitalization. As the social 
worker followed up with the patient in clinic and on the 
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phone, she discovered that the patient had several psychiatric 
risk factors including major depressive disorder and a previ-
ous suicide attempt that had gone undetected pre-LT due to 
her high case volume and complexity along with more lim-
ited time with each patient. She learned that the patient’s 
depression had recurred post-transplant and was implicated 
in the serious alcohol relapse. The social worker believed 
that a larger multidisciplinary psychosocial team would have 
been more likely to detect this history and make needed 
adjustments pre- and post-transplant with medications, psy-
chotherapy, alcohol relapse prevention, abstinence monitor-
ing, and/or case management.

After discussing the psychosocial details of the case in a 
morbidity and mortality conference, which heretofore typi-
cally had focused primarily on medical and surgical matters, 
the team decided to reevaluate their general psychosocial eval-
uation and follow-up workflows. Out of ensuing team meet-
ings, the high patient psychosocial complexity and volume 
along with limited personnel convinced the transplant medi-
cal/surgical team that additional social work and mental health 
clinicians were needed. Discussions with the health system’s 
existing health psychologists identified a clinician who would 
be able to allocate a portion of his clinical time to the LT team 
and, months later, a new addiction psychiatrist was hired 
whose job description included time dedicated to LT.  Soon 
afterward, another social worker with transplant experience 
was hired. Now, the sizable psychosocial workload was shared 
among a growing team and the LT candidates and recipients 
had access to a wider array of psychosocial specialists.

In the year following the expansion of psychosocial per-
sonnel, several new challenges arose. First, more expertise 
meant that psychosocial recommendations to medicine and 
surgery were more comprehensive and assertive. Heretofore, 
medicine and surgery had been selective about which psy-
chosocial recommendations they followed. This new asser-
tiveness led to several difficult, prolonged, and contentious 
discussions around whether candidates should proceed 
toward transplant or closed. Chief among the controversial 
topics were acute ALD patients, particularly those with acute 
alcohol-associated hepatitis, many of whom were young 
people without much medical comorbidity meaning they 
tended to be excellent medical and surgical candidates and 
the team wanted to move forward with them. Their psychiat-
ric and substance use disorder (SUD) comorbidities, how-
ever, were often severe and the hepatologists and surgeons 
grew frustrated when the psychosocial clinicians did not rec-
ommend LT for these otherwise favorable candidates. 
Several times, medicine and surgery reverted to overriding 
psychosocial colleagues’ recommendations and proceeded 
with LT without providing any additional clinical data or lit-
erature to support for their decisions, much to the consterna-
tion of transplant social work, psychology, and psychiatry 
who were then tasked with follow-up.

Second, the addiction psychiatrist regularly recom-
mended ongoing monthly toxicology for many of her 
patients which often fell onto the transplant hepatology 
nurses for management. These nurses were unfamiliar with 
these labs and their interpretation. Furthermore, patients 
were often disgruntled about the stigma and logistical chal-
lenges of having to comply with serial drug, alcohol, and 
tobacco screens, and the nurses were on their own managing 
these patient encounters.

Finally, the social workers, psychologist, and psychiatrist 
developed numerous challenges working together. These 
four clinicians had never previously worked together prior to 
their LT roles and had less experience working closely with 
other psychosocial disciplines with significant overlap in 
expertise and job descriptions where direct and frequent col-
laboration was essential. They quickly realized that, while 
conflict was rare, they did not particularly get along well per-
sonally or professionally due to differences in personality, 
experience, and professional training. They disagreed with 
each other about clinical care matters and transplant-related 
decisions. The social workers knew the importance of defini-
tive recommendations to the team while the psychiatrist and 
psychologist were vaguer and more noncommittal. The psy-
chiatrist began referring to herself as the psychosocial team 
leader by virtue of her medical training though this was never 
formally agreed upon. The psychologist was opposed to psy-
chiatric and SUD medication use even when they were 
clearly indicated.

These circumstances eventually led to deterioration in 
teamwork and social work, psychology, and psychiatry 
worked mostly separately, minimizing direct personal con-
tact, and communicating mainly through periodic email and 
electronic medical record messages. As a result, this meant 
that LT psychosocial clinicians were often discussing com-
plex psychosocial matters in person among themselves for 
the first time during selection conferences while the rest of 
the team looked on. This further impacted the meeting’s 
already unfavorable length and efficiency.

Clinical Questions
 1. What are key IPT principles relevant to transplant psy-

chosocial clinicians?
 2. What strategies can psychosocial clinicians use to opti-

mize interprofessional communication with medical and 
surgical colleagues?

 3. How can psychosocial clinicians best collaborate when 
new psychosocial team initiatives require additional 
training and create additional work for medical and surgi-
cal colleagues?

 4. Describe key interprofessional strategies that can maxi-
mize IPT among psychosocial specialists.

 5. What potential barriers exist to improving transplant psy-
chosocial IPT?
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Discussion

 What Are Key IPT Principles Relevant 
to Transplant Psychosocial Clinicians?

It is a fallacy to assume that simply assembling multidisci-
plinary professionals together with a common goal will 
ensure the formation of a collaborative team. It is similarly a 
mistake to assume that an existing team’s interprofessional 
collaboration will durably improve after an email, workshop, 
and/or a couple of days of teambuilding. While there is no 
single definition of IPT or well-defined protocol for promot-
ing it, there are several general principles, practices, and 
insights [18] that can be helpful in durably optimizing inter-
professional psychosocial work in transplant. Such an ongo-
ing effort entails cultivating a culture that accepts differences, 
promoting trusting relationships and frequent communica-
tion, developing systems for working through conflict, and 
maintaining leadership support.

Collaborative interprofessional teams build and maintain 
a culture which accepts and capitalizes on differences 
among individuals and disciplines. The establishment of 
such a culture is not a single event and rarely occurs sponta-
neously. Rather, it is a deliberate and dynamic process that 
takes place in stages over time [18] which entails acknowl-
edging and valuing the various roles and skillsets that com-
prise a functioning team, agreeing upon team goals and 
mission, committing to ongoing interprofessional didactic 
education, and setting up a mechanism by which teamwork 
efficacy is prospectively promoted and tracked. Where there 
is overlap in expertise and job descriptions, which will be 
common on a large transplant team, job descriptions should 
be well defined by consensus to reduce redundancy and 
confusion.

IPT relies on robust patterns and processes of interdisci-
plinary communication. Addressing highly complex prob-
lems like those found in organ transplantation will and 
should generate significant discussion and conflict. As a 
team culture promotes trusting relationships among its clini-
cians and invites open personal and professional communi-
cation, dissent and conflict can be invaluable sources of 
productive and innovative clinical work as well as team 
growth. When intransigent problems develop in teamwork or 
patient care, there should be well-defined procedures which 
individuals can use to file grievances, find solutions, and 
improve team operations. Without such cultural and commu-
nication structures to support it, conflict is likely to be 
destructive to team unity and patient care.

The culture and practice of IPT are less likely to flourish 
without the buy-in and ongoing support of team leadership. 
Team leaders must endorse and embody IPT principles in the 
way they interact with colleagues and conduct patient care. 
They should use their influence to ensure that hiring prac-

tices seek candidates with IPT aptitudes and that teamwork 
is part of job expectations and performance evaluations.

 What Strategies Can Psychosocial Clinicians 
Use to Optimize Interprofessional 
Communication with Medical and Surgical 
Colleagues?

Many psychosocial specialists naturally adopt holistic per-
spectives and understanding of their patients (personhood, 
emotions, relationships, life events, desires, etc.) while inter-
nists, pharmacists, nurses, and surgeons may be accustomed 
to focusing more reductionistically on anatomical, physio-
logical, and pharmacological parameters when providing 
clinical care. The philosophical divide between holism and 
reductionism can engender real-world disconnects in team 
communication and deficits in understanding among trans-
plant clinicians of different disciplines. Ideally, a team estab-
lishes and maintains an interprofessional education program 
which develops a broad and shared understanding about the 
wide array of medical, surgical, and psychosocial phenom-
ena regularly encountered in transplant. Psychosocial spe-
cialists earn their colleagues’ trust when their team sees that 
they have invested in their own understanding of transplant 
medicine and surgery; this also clearly communicates how 
much esteem psychosocial clinicians have for their 
teammates.

There is an art to “packaging psychosocial data for medi-
cal and surgical consumption.” Said another way, there is an 
art to clearly and concisely communicating the high com-
plexity and uncertainty inherent in psychosocial phenomena 
to medical and surgical colleagues in a way that rapidly helps 
them to understand their patients better and assists the team 
in making appropriate and timely clinical decisions. There 
are several parts to this effort: excluding extraneous detail; 
having a single clinician present the case; avoiding psychiat-
ric jargon; citing relevant medical, psychological, and socio-
logical literature including discrete statistics when available; 
presenting narrative and data in a predictable format; trans-
parently sharing uncertainty, gaps in understanding, and dis-
agreement when present; and speaking with appropriate 
levels of confidence about one’s understanding of patients 
and clinical recommendations about what should be done. It 
behooves psychosocial clinicians to have vetted and debated 
cases among themselves before formal presentation to the 
broader team in selection conferences to ensure that case 
presentations and recommendations are as polished as pos-
sible; this work could be accomplished in a separate and 
regularly occurring psychosocial clinician case conference 
meeting.

Medical and surgical providers have the prerogative of syn-
thesizing the psychosocial information they receive and gradu-

26 Interprofessional Teamwork in Organ Transplantation



208

ally becoming more familiar with supporting bodies of literature. 
Some may have to resist the tendency to view psychosocial data 
as less real or impactful than medical and surgical data. With 
firm professional relationships and trust, psychosocial special-
ists can catalyze their colleagues  understanding and apprecia-
tion for various psychological and social phenomena. These 
shared knowledge bases and skillsets allow a team to then con-
tinue to refine how they collectively synthesize data in their 
complex decision-making processes [20].

 How Can Psychosocial Clinicians Best 
Collaborate When New Psychosocial Team 
Initiatives Require Additional Training 
and Create Additional Work for Medical 
and Surgical Colleagues?

Improved IPT in transplant will often result in need for 
additional training and added workload as new team opera-
tions and clinical initiatives are implemented. As discussed 
above, it is the prerogative of psychosocial clinicians to 
ensure that they build and maintain their own knowledge 
base of medical and surgical concepts to ensure that they are 
prepared to collaborate on new initiatives from other disci-
plines. Hypothetical examples of new psychosocial initia-
tives which a psychiatrist may initiate include increased 
toxicological screening, adoption of a new biomarker (i.e., 
phosphatidylethanol), use of psychopharmacology requir-
ing medical and pharmacy surveillance, adjustment of team 
policies around psychosocial matters (i.e., allowing certain 
patients to use medical cannabis, requiring social support 
persons to be present in clinic, etc.), regularly querying pre-
scription drug monitoring programs [21], and advocating 
for opioid use disorder patients to continue on agonist ther-
apy through their surgical course [22]. A psychologist may 
see rationale for regular use of a broader array of psycho-
metric instruments for screening and follow-up, implemen-
tation of a psychosocial clinician-rating scale (i.e., Stanford 
Integrated Psychosocial Assessment for Transplant [SIPAT]) 
[23], more frequent referrals for patients to undergo neuro-
psychological testing, among many other possibilities. Each 
of these initiatives would require understanding, buy-in, and 
collaboration of medical and surgical colleagues.

These proposals are best prepared in written format accom-
panied by a face-to-face discussion with team leadership. (The 
section above discusses communication strategies which may 
be useful to psychosocial clinicians making such presenta-
tions.) Proposals and presentations should be clear about ben-
efits for patients and families as well as return-on- investment 
for team members and the health system. Requested additional 
resources and budget implications should be clearly discussed. 
Prior to implementation, focus groups and educational ses-
sions are helpful ways to disseminate information about the 
new initiative as well as gather early feedback and critique 
from colleagues. For example, an interprofessional transplant-

sponsored ALD clinic to better study, detect, and treat ALD in 
patients with end-stage liver disease conferred numerous clini-
cal, research, and educational/training benefits to all stake-
holders across medical, surgical, and mental health disciplines 
and was successfully implemented and maintained according 
to this general plan [24, 25].

After an initiative’s launch, inviting additional input and 
guidance prospectively from colleagues ensures that addi-
tional training can be provided as needed. Ongoing interpro-
fessional education sessions are effective venues to continue 
to build a team’s shared understanding about the empirical 
foundations and rationale of a new psychosocial initiative. 
Psychosocial matters in general may evoke strong emotions 
in medical and surgical colleagues; periodic open-door staff 
discussions where processing and mutual support take place 
are helpful ways to assist any colleagues in need.

 Describe Key Interprofessional Strategies That 
Can Maximize IPT Among Psychosocial 
Specialists

The scopes of practice of psychiatrists, psychologists, and 
social workers within organ transplantation resemble the 
overlapping circles of a Venn diagram. Just as conflict 
between people who share a close connection (i.e., family, 
marriage) can be particularly acrimonious, disagreements 
among clinicians whose expertise overlaps can also be dis-
tinctly contentious. There are several practical IPT strategies 
which can assist psychosocial clinicians with different train-
ing backgrounds work closely together amidst the challenges 
in organ transplantation. These recommendations have been 
discussed in more detail elsewhere [26].

Given the unfavorable effects of clinician stress on IPT 
(discussed below), clinician wellness should be a priority. 
Psychosocial specialists should seek out formal and informal 
social opportunities inside and outside of the workplace to 
build the personal and professional relationships and trust 
that IPT requires; co-located workspaces in proximity may 
facilitate this. Job descriptions for team members should be 
clearly laid out, agreed upon, and adhered to. During psy-
chosocial team meetings, time should be set aside for candid 
discussions about team operations and any interpersonal 
issues needing to be addressed. Collaborative psychosocial 
colleagues can compensate for each other’s weaknesses, fill 
in individual blind spots, and politely correct biases making 
the team greater than the sum of its parts; healthy relation-
ships and trust are requirements for this to occur.

 What Potential Barriers Exist to Improving 
Transplant Psychosocial IPT?

Psychosocial work in transplant has several unique challenges. 
First, burnout is endemic among healthcare professionals [27] 
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and clinician stress unfavorably affects IPT [28]. Organ trans-
plantation imposes several unique stressors on its clinicians in 
addition to the baseline challenges of evaluating and treating 
psychiatric problems and SUD. Transplant involves end-stage 
diseases which raise the stakes, intensify the work, accelerate 
timetables, and imbue clinical decisions with life-and-death 
implications. Identified teamwork attributes known to pro-
mote team building in industry [3] are often not present in 
organ transplantation and elsewhere in healthcare.

As discussed above, medical and surgical colleagues deal 
with well-described diseases and circumscribed technical 
parameters (i.e., Model for End-Stage Liver Disease [MELD] 
scores, ejection fractions, glomerular filtration rates, etc.) that 
they alone are qualified to interpret as opposed to psychosocial 
data (mood, anxiety, adherence, social support, etc.) which are 
often subjective, diffuse, and open to interpretation by anyone. 
This can lead to unrealistic and stressful expectations from 
medicine and surgery about what can truly be known about 
current and future patient psychology, behavior, and social 
relationships and what can be done, if anything, about them.

Second, transplant clinician emotions often run high. This 
is due to the general passion in the field; strong bonds formed 
among clinicians, patients, and families; stewardship for rare 
and precious donor organs; and the unique nature of trans-
plant work. In addition to the innumerable benefits of such a 
powerful emotional climate, drawbacks of intense feelings 
include their propensity to flatten nuance, compromise 
objectivity, obscure complex data, and introduce bias.

Finally, human beings’ tribal nature creates problems in 
medicine [29] and transplant work involves numerous spe-
cialties and disciplines: pharmacy, medicine, psychiatry, 
surgery, social work, nursing, psychology, dietetics, coordi-
nators, administrators, and financial specialists among oth-
ers. Such diverse training backgrounds and professional 
cultures are likely to be incongruent at various levels in cer-
tain situations. As a function of differences in training and 
professional culture, team members will likely have widely 
different aptitudes for developing and maintaining strong 
relationships with their colleagues. The degree of interpro-
fessional disconnect will likely impact the construction of 
strong relationships and trust required for optimal 
IPT.  Complicating group differences further, healthcare is 
often perceived to have various traditional professional hier-
archies where real or perceived power rankings can impact 
how a team collaborates.

 Conclusion

Despite their challenges working together, social work, psy-
chology, and psychiatry could agree that their medical and 
surgical colleagues needed some additional education and 
support around the increasing psychosocial issues that were 
arising in their LT patients. This obvious need represented a 

unique opportunity for these four clinicians to meet face to 
face and discuss a plan. Being in the same room on that occa-
sion yielded several spontaneous and unexpected light- 
hearted interactions as they made unified plans to design an 
educational series for their colleagues on ALD and its psy-
chiatric comorbidities and provide training to the team about 
the use of toxicology in transplant. These plans required 
fresh collaboration among them and led to a series of regular 
meetings that they decided to continue even when they had 
met their goals.

With a growing sense of team unity, their subsequent 
meetings evolved into discussions about difficult patient 
cases that they were struggling with. During these conversa-
tions, they began to appreciate the unique skillsets that each 
member possessed and value the diverging perspectives on 
what should be done. Gradually, a genuine fondness and 
warmth developed which kept them in the room together 
socializing for a few minutes after meeting’s end. This new 
connection allowed them to openly discuss, for the first time, 
feelings of frustration they had experienced in response to 
past slights and missteps by their colleagues. Hearing how 
they had offended or discouraged their colleagues, each per-
son made needed adjustments. Until now, these emotions 
had been suppressed and had contributed to the ill will which 
had, heretofore, affected their collaboration. In time, these 
four clinicians began to meet periodically for dinner after 
work with their significant others.

As their professional efforts gradually transformed the 
way that psychosocial work was done in the transplant 
center, they began to see several opportunities for research 
and scholarship. They jointly authored a grant proposal 
for some internal funding and submitted a manuscript; 
each included all team members as co-authors and col-
laborators. The ensuing success of these projects, and oth-
ers, helped everyone in their career advancement. During 
annual meetings with transplant leadership, the feedback 
these psychosocial clinicians received contained ever 
more appreciation and gratitude for the invaluable ser-
vices they were providing transplant patients and families 
as well as the foundational education and support their 
colleagues now enjoyed.

Take Home Points
 1. Organ transplantation represents a clinical effort 

that is far beyond the expertise and skillset of any 
individual  clinician or single discipline which 
means IPT practices should be implemented by all 
transplant centers.

 2. IPT is a broad and well-established concept, often 
overlooked despite its valuable insights and strate-
gies, which is useful to psychosocial transplant cli-
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nicians who seek to improve collaboration among 
themselves and with their medical and surgical 
colleagues.

 3. Personal and professional relationships, shared 
understanding, agreed upon goals, and respect and 
appreciation for all roles and disciplines are prereq-
uisites for successful IPT implementation.

 4. Improving IPT across a transplant team is a deliber-
ate, intensive, and prospective process rather than a 
single event which requires the establishment of a 
new kind of team culture of interprofessional com-
munication and education; it is unlikely to occur 
spontaneously.

 5. Given the expertise of individual psychosocial cli-
nicians from different training backgrounds sig-
nificantly overlaps and their duties are often 
interchangeable, they are vulnerable to frustrating 
redundancies in workload, confusion related to job 
descriptions, and resentments about clinical deci-
sions and outcomes; all these factors can lead to 
breakdowns in teamwork and a need for IPT 
practices.
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27Evaluation of the Incarcerated 
Transplant Candidate

Jeffrey Mufson, Whitney Graham, Esq., 
and Paula C. Zimbrean

 Background

The sophisticated transplant psychiatrist should have a cur-
sory understanding of the legal framework governing trans-
plant care for incarcerated persons. The legal considerations 
outlined by various state and federal courts ensure that these 
difficult decisions will not be unduly influenced by an indi-
vidual physician’s own value judgments. The legal precedent 
may help a transplant psychiatrist to recognize their own 
potential biases relating to crimes that an incarcerated patient 
has been convicted of committing. Knowing that the courts 
have weighed the many complicated factors involved in 
transplant surgery for people in prison, frees the psychiatrist 
to focus on helping make the medical determination. 
Numerous issues exist around organ transplants for incarcer-
ated persons, from both a medical and legal perspective. 
Those considerations are discussed more fully below.

 Psychiatric Comorbidities in Correctional 
Settings

The incarcerated population exploded from the early 1980s 
until the early 2000s, and since then, there has been a slow 
gradual decline every year since 2009, as of the most recent 
published data [1]. Nevertheless, the US had over 1.48 mil-

lion people incarcerated in prisons as of the end of 2017 [1]. 
It has been estimated that between 200,000 and 400,000 
inmates in the prison system have a severe mental illness [2]. 
The prevalence of people with mental illness in prison is dis-
proportionally higher than in community dwellers. Among 
the entire state prison population, 23% of inmates reported 
symptoms of major depression, 15% met criteria for a psy-
chotic disorder, and 30% met criteria for mania [3]. Prisoners 
also commonly report symptoms of a psychiatric disorder 
without having received a prior diagnosis. Inmates with 
mental illness have an astonishingly high rate of comorbidity 
with substance use disorders, with 74% of state prisoners 
and 64% of federal prisoners having a history of a substance 
use disorder [3]. The high rates of mentally ill people in pris-
ons is likely a product of deinstitutionalization (though there 
has been some controversy regarding this), as well as the 
proliferation of tough on crime policies enacted in the 
1980s–1990s [2, 4].

The delivery of mental health treatment to prisoners has 
been problematic. The features of severe mental disorders, 
including delusions, perceptual disturbances and disorga-
nized thinking, make it difficult for inmates to follow the 
highly regimented strictures of the prison environment, 
which can lead to further disciplinary actions [5]. The use of 
segregation or restrictive housing is known to aggravate psy-
chosis and often leads to worsening of depression and sui-
cidal behavior [5]. Few exceptions are made for prisoners 
with mental illness, as security personnel fear that this could 
encourage malingering from non-mentally ill inmates in 
order to receive special treatment [5]. Clashes between the 
clinical and security staff can occur, and clinical staff can 
over time become inured to the complaints of such patients, 
increasingly labeling disruptive behavior as malingering [5].

 Prisoners and Aging

Another area of concern regarding the prison population is 
aging. Old age in prison is defined as starting 10 years below 
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of what is typically defined in the general population 
(55 years of age) due to the fact that incarcerated individuals 
often have inadequate healthcare and risky lifestyles, which 
effectively advances the progression of chronic diseases and 
the aging process [6]. The trend of the aging prison popula-
tion is attributable to an increasing incarceration of state 
prisoners over 55 years of age and older, and higher amount 
of older prisoners serving longer sentences (mostly for vio-
lent offenses) [7]. Inmates 55 or older made up only 1% of 
the total population in 1993, but 4% in 2013 [7]. As prisoners 
age, they also accumulate medical comorbidities. The most 
common conditions among the state prison population were 
arthritis (32.6%), hypertension (30%), heart problems 
(13.3%), history of tuberculosis at any time (15%), hepatitis 
(11.7%), and diabetes (11.3%). Germane to the issue of 
transplant, kidney and liver problems were seen in 5.7% and 
2.9%, respectively [8]. One study found that the prevalence 
of liver failure was three times higher in prisoners compared 
to general population [9]. Due to high prevalence of end- 
stage kidney disease in some prison populations, specific 
transplant programs targeting this patient group have been 
described [10].

 Legal Precedents in the Provision of Medical 
Care for Prisoners

Incarcerated persons in the United States are entitled to 
organ transplantation under the Eighth Amendment of the 
US Constitution, which prohibits cruel and unusual punish-
ment of prisoners [11]. Nevertheless, there has been substan-
tial debate in the public sphere regarding the ethics of 
providing organs which are already in limited supply, to 
incarcerated patients. The number of prisoners who meet 
medical indications for organ transplantation will only 
increase as the prison population ages. It is expected that 
transplant psychiatrists will increasingly be involved in eval-
uations of prisoners due to the confluence of an older, sicker, 
and more psychiatrically complex population.

Several cases have garnered media interest and raised 
concerns regarding tax payer money for transplants, whether 
people would be disinclined to identify as organ donors, and 
whether donors could exclude incarcerated persons as recipi-
ents [11]. In 2003, a woman serving a sentence for murder 
was evaluated for a liver transplant by the state of Nebraska, 
but not listed for transplant [12]. In the same year, a man on 
death row in Oregon was considered for, then denied a kid-
ney transplant [13]. An incarcerated person in California 
received a heart transplant at tax payer expense in 2002, but 
died later due to lack of adherence with the post-transplant 
medication regimen [14]. In 2012, a 27 year old received a 
liver transplant, paid for by Rhode Island and Medicare [15]. 
Controversy arose in 2011 when a man serving a sentence 

for rape was evaluated to receive a heart transplant at Strong 
Memorial Hospital in New York [16]. Ultimately, he declined 
the transplant, reportedly due to public outrage [17].

The Supreme Court case Estelle v. Gamble, decided in 
1976, clarified the obligation of prisons to provide medical 
care for incarcerated persons under the Eighth Amendment 
[18]. Although the Supreme Court found against the incar-
cerated individual seeking care, the court emphasized that 
authorities must provide medical care for those incarcerated, 
as denial of medical care would result in unnecessary suffer-
ing. The Estelle case established the fundamental legal test to 
assess whether an Eighth Amendment violation has occurred 
in an injury or illness setting: a prisoner must show that 
either prison doctors or guards acted with deliberate indiffer-
ence to a serious illness or injury. The court further stated 
that “this conclusion does not mean, however, that every 
claim by a prisoner that he has not received adequate medical 
treatment states a violation of the eighth amendment.” The 
deliberate indifference towards an illness must cause “an 
unnecessary and wanton infliction of pain” or be “repugnant 
to the conscience of mankind” [18].

The deliberate indifference standard has subsequently 
been applied and clarified by lower courts. In addition, it has 
been discussed in several legal journal articles. Frank’s 
review in the George Mason University Civil Rights Law 
Journal parses the deliberate indifference standard into a 
subjective component (is a culpable state of mind present?) 
and an objective component (is the deprivation sufficiently 
serious?) [18]. The subjective component was defined by 
three subsequent court cases, Farmer v. Brennan, Wilson v. 
Seiter, and Whitley v. Albers. Farmer elucidated the subjec-
tive test by reifying that deliberate indifference is met when 
prison officials (e.g., guards, doctors) fail to mitigate a risk 
for which they were aware of and they failed to act in a way 
that is more than negligence [19].

The issue of cost of medical treatments, and who should 
be responsible for payment, did not arise in the Estelle deci-
sion. There are, however, two subsequent cases which have 
addressed payment. In the case of Reynolds v. Wagner, the 
court held that while prisons are mandated to provide basic 
medical care for prisoners, there is generally no constitu-
tional right to free health care [20]. The court also noted that 
prisoners are not free from the considerations that non- 
prisoners face when accessing health care such as cost [20].

Two cases have dealt directly with the issue of organ 
transplantation of prisoners, Barron v. Keohane and 
Fernandez v. US. Fernandez was convicted of racketeering 
and drug charges, and received two 12-year concurrent sen-
tences [21]. He suffered from significant coronary artery 
disease and had several angioplasties as well as coronary 
artery bypass graft surgery. A doctor within the federal 
Bureau of Prisons determined that a heart transplant would 
be the only way to prolong his survival. Fernandez peti-
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tioned the Bureau of Prisons to either provide a transplant, 
give him a medical furlough to seek treatment, or reduce his 
sentence. He was denied and filed suit against the agency, 
arguing that his Eighth Amendment rights were violated by 
denying him a lifesaving heart transplant. The court dis-
agreed, finding that the medical treatment he had received 
did not meet the  deliberate indifference standard, did not 
fall below a “minimal civilized standard,” and that prison 
officials did not act with a culpable state of mind [21]. In 
fact, Fernandez had received sophisticated treatment at the 
Mayo Clinic, had been treated with specialized cardiovascu-
lar procedures, and was maintained on cardiac medications. 
Additionally, he had been relieved of prison work duties to 
ameliorate his symptoms. The court also noted that per 
Bureau of Prisons policy, inmates are required to show an 
ability to pay for an organ transplant, something Fernandez 
had not done.

In the Barron case, plaintiff was suffering from membra-
noproliferative glomerulonephritis and contended that his 
Eighth Amendment rights were violated because he was 
being maintained on kidney dialysis instead of being listed 
for transplant. The courts decided against Barron, finding 
that his treatment with dialysis instead of transplant did not 
violate the deliberate indifference standard, as dialysis is an 
acceptable treatment for end-stage kidney disease and was 
not contraindicated [22].

The issue of whether organ transplants must be provided to 
indigent prisoners at tax payer expense is hotly debated [23]. 
Some legal scholars have commented that based on interpreta-
tions of the law, a high cost can never be used to justify deny-
ing medical care [11]. At the same time, others convincingly 
argue that while cost cannot “excuse an unconstitutional level 
of healthcare, case precedent and logic provide that cost is 
necessarily a consideration in defining an unconstitutional 
level of healthcare” [18]. It has been argued that the fact that 
prisons would impose the same cost limitations that non-pris-
oners seeking organ transplants face would not offend the 
decency of mankind, especially given the current focus on ris-
ing healthcare costs in the US [18, 24]. Interestingly, in Barron 
v. Keohane, Barron did not challenge the BOP policy regard-
ing requirements that prisoners must demonstrate ability to 
pay for organ transplantation, but the court noted that “denial 
of a transplant to an inmate who needs – but cannot pay for – a 
transplant may raise constitutional concerns” [22].

In addition to addressing what legal imperative may exist 
for providing organ transplants to convicted criminals, a 
transplant psychiatrist may ask whether there is an ethical 
imperative. For every patient who receives a lifesaving organ 
transplant, another one will die for lack of a transplant. Given 
the scarcity of organs available, it might be tempting to con-
sider measures of societal worth in determining candidacy 
for transplant. Prior to the federal funding of kidney dialysis 
in 1972, selection committees would designate who could 

receive such treatment [25]. In Seattle, one such committee 
member was quoted as saying he had voted against allocat-
ing treatment to a former prostitute and a young man he con-
sidered a “playboy” [26]. Such value judgments in the pursuit 
of rationing of healthcare were poorly received once revealed 
to the public, and this helped catalyze the federal govern-
ment’s decision to fund dialysis. The United Network for 
Organ Sharing consensus is that decisions about organ trans-
plant candidacy are based on equity. Convicted criminals 
should not be precluded from consideration for transplant, 
though UNOS also notes that their position does not inform 
how governments should allocate limited funds for medical 
procedures [27].

Case History

A 57-year-old man with no past medical history is trans-
ferred to the cardiac intensive care unit from an outside hos-
pital for management of cardiogenic shock and evaluation 
for advanced heart failure therapies. He is currently incarcer-
ated in a medium security state prison due to an armed rob-
bery and sexual assault conviction. For the past several 
months, the patient had noted increasing dyspnea on exertion 
but had not brought it to medical attention. He was admitted 
to the hospital after he began complaining of abdominal pain 
and severe shortness of breath. He was found to have new 
class IV heart failure, congestive hepatopathy, and a high 
lactate. He received inotropic support with milrinone infu-
sion due to cardiogenic shock (low cardiac evidence and sys-
temic signs of hypoperfusion) and was at one point intubated 
for acute respiratory failure from pulmonary edema [28]. A 
workup for his heart failure included left heart catheteriza-
tion, which did not reveal obstructive coronary artery dis-
ease, and a cardiac Magnetic Resonance Imaging which 
showed non-ischemic cardiomyopathy with an ejection frac-
tion of 15%. There was no evidence of myocarditis. The con-
sult psychiatry team was asked to assess the patient’s 
psychosocial candidacy for left ventricular assist device as a 
bridge to heart transplantation.

On interview, the patient described a long history of alcohol 
use disorder starting in teenage years and escalating into adult-
hood. He reported that most of his crimes were committed 
while he was intoxicated with alcohol. In addition to criminal 
activity, he also had multiple disciplinary actions due to show-
ing up to work under the influence of alcohol. He did manage 
to sustain a prior 5-year period of sobriety which he attributed 
to regular church attendance; however, he never participated in 
formal substance abuse treatment. He relapsed after a musculo-
skeletal injury for which he was prescribed oxycodone, which 
led him to selling his pain medications in order to buy alcohol. 
Besides alcohol, he reports use of heroin once in his life as well 
as periodic use of cocaine and marijuana.
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Patient reported that he had been sober for the entirety of 
his 7 years in prison, and he planned to maintain sobriety 
with church. He was not interested in considering additional 
substance use treatment. Interview and review of available 
records indicated that patient had no mental health diagnosis 
or treatment history and was never in mental health 
treatment.

Social history review revealed that patient was not mar-
ried and had five children. Prior to prison, he had worked in 
a factory. Of note, he provided conflicting details about the 
use of alcohol on the job. He had several siblings and was 
close to his sister who he planned to move in with after his 
release from prison in a few months.

In terms of his understanding of the left ventricular assist 
device and heart transplantation, the patient showed a good 
understanding into the nature of the therapies being proposed 
to him and describes a strong motivation to adhere to the 
necessary medical care. In the hospital, he participated in his 
care well without any treatment interfering behaviors.

Clinical Questions
 1. Does the patient have any psychiatric conditions that can 

impact his ability to maintain a health status and follow 
necessary medical care after transplantation?

 2. Should the patient’s status as a state prisoner convicted of 
multiple felonies play a part in any decision making 
regarding candidacy for transplant?

 3. Who would pay for a transplant if the prisoner was 
indigent?

 4. While incarcerated and after release, does the patient have 
access to the necessary medical care and/or psychiatric 
care, if applicable?

 Discussion

By legal precedent and UNOS position statement guidelines, 
the patient discussed in the case should receive full consider-
ation for heart transplant despite being convicted of a felony 
and currently serving prison time. He is being punished for 
his crime with incarceration and as he is expected to return to 
society following his prison sentence, he should not be dis-
qualified from a transplant solely on the basis of his criminal 
history. He is expected to be rehabilitated to function in the 
community. The patient denies a psychiatric history of major 
mood or psychotic disorders and does not appear to meet 
criteria based on review of psychiatric symptoms. The trans-
plant psychiatry team contacted a point person in the 
Connecticut Department of Corrections and corroborated 
that he in fact had no mental health diagnoses in their records 
and had not visited his prison’s mental health clinic. There 

was no documentation of any substance use with contraband 
during his incarceration. He had no chronic disease history 
so assessing his ability to adhere to medical regimens is dif-
ficult. Nevertheless, he presented as a bright and motivated 
patient who had a good understanding of the ramifications of 
transplantation.

There was a strong suspicion for antisocial personality 
disorder (APD) given his recurrent criminality dating back to 
childhood, and indifference to the victims of his crimes. 
There are some data that nonadherence rates are higher post- 
transplant in patients with personality disorders, and this 
may place our patient at risk of graft failure [29]. Given the 
concern for personal profit and frequent comorbid narcis-
sism, one might hypothesize that a patient with APD or psy-
chopathy could be more likely to adhere to a transplant 
regimen in a desire for self-preservation. The patient’s exten-
sive history of substance use is the most concerning aspect of 
his history with regard to candidacy for transplant. He claims 
to have maintained sobriety throughout his prison sentence, 
and a review of prison records can help corroborate this. 
Despite this, the institutionalized and restricted prison envi-
ronment confounds the assessment of his sobriety.

The social work and case management team coordinate 
with the prison to determine which facility could manage the 
medical needs post-transplant, and whether a transfer would 
need to be arranged. In Connecticut, the Department of 
Corrections (DOC) can provide a range of services from out-
patient care to inpatient level acute medical care, and inmates 
are given a health rating on entry into the system which 
determines to what facility they will be sent [30]. In this 
patient’s case, social work/case management coordinated 
with the DOC, and they arranged for the patient to be trans-
ferred to the state correctional institute which can house 
highly medically complicated patients including those with 
LVAD. In this patient’s case, the patient proceeded to LVAD 
implantation as a bridge to transplant with the hope that heart 
transplant could be pursued, should he be released after his 
upcoming parole hearing.

In the federal BOP, the clinical director of an institution 
makes a determination that an inmate has a medical neces-
sity requiring transplant evaluation, and will be referred to 
an organ transplant specialist [31]. If the specialist deter-
mines the inmate may be a transplant candidate, he will be 
referred to a transplant center in the vicinity of the correc-
tional facility [31]. Once the transplant center decides that 
the inmate is a suitable candidate, the prison compiles rel-
evant medical and psychiatric history and forwards it to the 
Medical Director, who will make a determination that there 
is a medical indication [31]. If this determination is made, 
the transplant is approved “In accordance with Bureau pol-
icy, transplant center regulations, and state and federal 
laws” [31].
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Given the aging prison population and the high medical 
and psychiatric comorbidity among the country’s custodial 
population, evaluation of prisoners will become an increas-
ingly common occurrence. The transplant psychiatrist must 
be aware that per constitutional law and UNOS position 
statements, prisoners cannot be denied consideration for 
transplant based on their incarcerated status. However, denial 
of a transplant to a prisoner based on a medical judgment 
would not rise to the level of a constitutional violation. 
Whether or not the state must pay for the cost of the trans-
plant in the event, the patient is unable to pay is somewhat 
more unsettled. Some states have paid for transplants. The 
federal BOP program statement for patient care indicates 
that the government will pay costs associated with organ 
donors but leaves out mention of recipients. Assessing 
patient’s ability to remain adherent to a complex medical 
regimen, if they have been living in an institutional setting 
for years, may be difficult. A multidisciplinary team involv-
ing social work and case management is important for coor-
dinating care between the transplant center and the 
department of corrections, to ensure that post-hospital care 
can be delivered appropriately.
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28Impact of the Transplantation Process 
on the Caregiver

Mary Amanda Dew, Andrea F. DiMartini, 
and Donna M. Posluszny

 Introduction

Lay caregivers play vital roles in providing daily care and 
assistance for organ transplant candidates and recipients. 
However, these caregivers—usually close family members 
such as the spouse or adult child of the patient—may experi-
ence prolonged strain associated with their role. Thus, unfor-
tunate and often unrecognized costs of the transplantation 
process can be the psychological distress, negative impact on 
physical health, and undesirable changes in social circum-
stances (e.g., difficulty balancing work and home responsi-
bilities) that these caregivers experience. Declines in 
caregiver well-being can, in turn, have detrimental effects on 
patient well-being and longevity both before and after trans-
plantation. We present a case that illustrates that it is insuffi-
cient merely to establish that potential transplant candidates 
have readily available emotional and practical support from 
one or more caregivers. Instead, transplant professionals 
must not only evaluate the nature of available support during 
the initial psychosocial evaluation for transplantation, but 
continue to monitor the nature and extent of patients’ support 
systems—and principally their relationship with their pri-
mary family caregiver—in order to ensure optimal outcomes 
for families as they navigate the transplant experience.

 Why Do Patients Need Family Caregivers?

Across all types of organ transplantation, potential transplant 
candidates are either required or strongly recommended to 
have a family caregiver, a position supported by extensive 
empirical evidence showing that both candidates and trans-
plant recipients have better psychosocial and clinical out-
comes if they have better social support. Thus, no matter 
whether social support is defined in terms of quantity or 
quality of support provided, large literatures show that better 
support before or early after organ transplantation—particu-
larly from the primary family caregiver—is associated with 
reduced patient risk for post-transplant medication nonad-
herence, relapse to substance use, psychological distress, 
poor health-related quality of life, and poor life satisfaction 
[1–13].

Better support is also associated with better clinical out-
comes, including lower risks for graft loss, morbidity, and 
mortality [6, 14–16]. Patients themselves find social support 
to be helpful: a systematic review of qualitative studies 
focused on heart recipients found that recipients reported 
psychological benefits from having strong social support, 
including less distress, greater optimism, a greater sense of 
control, and feelings of greater independence [17]. Finally, 
quantitative studies show that social support can mitigate, or 
buffer against, the potentially deleterious effects of other 
psychosocial risk factors for poor outcomes in organ trans-
plantation, including cognitive impairment, intellectual dis-
ability, mental health problems, and exposure to stressors [2, 
3, 18].

It is noteworthy that, in contrast to other systematic 
reviews and meta-analyses, one recent systematic review 
[15] concluded that social support was not related to medica-
tion adherence after organ transplantation. However, the 
authors of this review noted that their analyses collapsed 
across different sources of support (e.g., from family vs. 
friends). Thus, their conclusions did not adequately take into 
account the considerable available evidence that family sup-
port (particularly from the primary family caregiver) is rela-
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tively more important than other types of support for reducing 
medication nonadherence risk [11].
Although less literature is available on patients who are await-
ing transplantation, social support also appears to be an 
important correlate and predictor of these individuals’ psy-
chological outcomes, medical adherence, and clinical out-
comes. However, beyond a systematic review of end-stage 
renal disease patients on dialysis (some of whom were trans-
plant candidates) [19], there have not yet been comprehensive 
summaries of this literature. Nevertheless, individual studies 
in candidates for heart, lung, and liver transplantation suggest 
the value of social support for these patients [20–25]. Similar 
benefits accrue for transplant candidates receiving other organ 
replacement strategies such as mechanical circulatory sup-
port for end-stage heart disease: patients with better support 
show better health-related quality of life, and reduced risk for 
hospital readmissions and for mortality [2, 3].

 What Are the Costs and Benefits of Caregiving 
for the Caregiver?

Negative consequences of caregiving have been documented 
both during families’ wait for transplant and after transplan-
tation. During the waiting period, key stressors include the 
deterioration and uncertainties regarding the patient’s medi-
cal condition; role and lifestyle changes within the family 
(e.g., the patient may no longer be able to perform usual 
social roles); and financial stressors associated with the 
patient’s formal and informal care needs [26–28]. Up to 50% 
of family caregivers experience depression and anxiety 
symptoms [29–34], and a majority of caregivers report that 
they have undertaken more caregiving tasks and feel more 
burdened by caregiving as their loved one’s health has 
declined [32, 33, 35–37]. Caregivers’ psychological and 
overall well-being appears to be closely associated with that 
of the transplant candidate [36–40]. However, caregivers 
may be more susceptible to distress as the wait for a trans-
plant grows longer: one study found that compared to trans-
plant candidates’ distress levels—which appeared to remain 
relatively stable during the waiting period—caregivers’ dis-
tress rose as the waiting period continued [31]. Further, dis-
tress and burden levels experienced by caregivers to 
transplant candidates exceed those of other caregivers to 
patients with chronic disease [33, 38]. Aside from the dura-
tion of the waiting period for transplant, other important cor-
relates of caregiver distress and perceptions of caregiving 
burden are the caregiver’s use of avoidant or passive coping 
strategies [30, 37, 41, 42], the patient’s use of such strategies 
[30, 37, 39, 41], and longer duration of the patient’s disease 
[32].

After transplantation, family members continue to pro-
vide significant care and assistance to patients. Post- 
transplant medical regimens are complex and can require 
substantial involvement of the caregiver. Patients may 
develop new morbidities, including those arising from the 
long-term use of immunosuppressant medications. They 
may experience acute graft rejection and/or develop chronic 
rejection. These types of stressors may account for the find-
ings of high rates of diagnosable psychiatric disorders—
mostly depressive and anxiety disorders in family 
caregivers—with rates resembling those observed among 
family caregivers of patients with other types of chronic dis-
ease [34, 42]. The level of distress observed in transplant 
family caregivers can be as high as that observed in trans-
plant recipients themselves [43–46].

Family caregivers’ elevated distress levels may be due not 
only to their continuing concerns about the well-being of the 
transplant recipient, but also to the specific burdens associ-
ated with post-transplant caregiving. Caregivers often have 
ongoing responsibility for household and nursing tasks, and 
they also may perceive that caregiving is constraining their 
time and ability to engage in other activities such as employ-
ment; fulfill other family roles and responsibilities; and 
address their own healthcare needs [45–49]. Caregivers may 
report strains on their relationship with the recipient, which 
in turn increases risk for poor caregiver mental health [45]. 
Moreover, caregivers’ physical and mental health go hand in 
hand [43, 47], and caregivers who themselves experience 
poorer health-related quality of life in both physical and 
mental health arenas may place their transplant recipients at 
higher risk for mortality post-transplant [46, 48]. Such 
adverse effects for patients may arise because those caregiv-
ers are less able to provide the levels of support that patients 
need [46, 48]. Finally, transplant recipients’ health may 
decline with time post-transplant, and they themselves worry 
about the burden that their healthcare needs may place on 
family members including primary caregivers [50].
In organ transplantation, as in other chronic disease popula-
tions, the literature examining impact on caregivers has 
focused more heavily on costs than benefits for the caregiver. 
However, some studies provide both qualitative and quantita-
tive evidence that caregivers can attain a variety of personal 
benefits [32, 33, 51, 52]. A recent synthesis of the literature, 
which included both transplant-related and nontransplant 
populations, indicates that caregivers report several types of 
benefits: feelings of satisfaction as a result of their role; the 
discovery of inner strengths; development of an emotionally 
closer relationship with the care recipient; finding personal 
meaning in the caregiving role (e.g., because it was consistent 
with values important to them or consistent with the tenets of 
their religious faith); and attaining personal growth [53].
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Case History

Psychosocial Evaluation. Mark was referred by his local car-
diologist to the transplant center for a medical and psychoso-
cial evaluation for a heart transplant and/or support with a 
ventricular assist device (VAD). He was 60  years old and 
was a retired construction worker with a tenth grade educa-
tion. His wife of 43 years accompanied him and was present 
for the psychosocial evaluation.

During the psychosocial evaluation, Mark reported that 
his health had been getting worse over time and that heart 
problems “ran in the family.” Nevertheless, he was shocked 
when he was told that he might need a transplant or possibly 
a VAD. He became tearful and said he did not think that these 
treatment options would help him. He felt that his mood was 
poor and he was not interested in anything anymore. He was 
unwilling to consider medications for this emotional decline 
because he already had “too many pills.” His wife reported 
that this frustrated her because she felt that he did not want to 
do anything to help himself to feel better.

He felt that his memory was not as good as it used to be, 
but a recent screen for cognitive impairment in his medical 
record was unremarkable. Regarding substance use, he used 
to drink at least one 6-pack of beer a day, but he stopped 
drinking on his own a few years ago and his wife confirmed 
this. He currently smoked about one half-pack of cigarettes a 
day. He was willing to try to stop smoking but, after 45 years 
of smoking, he thought he would need a lot of help. His wife 
also smoked but said she would try to smoke only when she 
was not with him.

Mark reported no difficulties in remembering to take 
medications or keep medical appointments. His diabetes was 
under control but he was morbidly obese. He was aware that 
he needed to lose weight and that there would be many life-
style changes after a transplant or with a VAD. He thought he 
could make any changes needed, and he and his wife under-
stood that they would be educated on what changes were 
expected.

His wife worked at a convenience store but said that she 
would be able to take time off during his recovery period 
after he received a VAD or a transplant. Their adult daughter, 
who lived near them, was also willing to help with caregiv-
ing needs. His wife’s extended family lived nearby as well. 
Mark and his wife had not done any financial planning for 
the transplant or for a VAD and they knew that it would be 
difficult for them financially.

Subsequent Events. Mark received a VAD as destination 
therapy, but with the possibility that his status could be 
changed to bridge to transplantation if he demonstrated 
abstinence from tobacco use and lost weight. He achieved 
these requirements, although his mood did not improve. He 
had significant financial difficulties paying medical and 
other bills. Electricity to his home was turned off several 

times due to outstanding bills. Each time, his wife called 
the transplant program, who quickly intervened to request 
power restoration due to medical urgency. His wife lost her 
job, ostensibly due to downsizing. However, she felt it was 
because she missed too much work due to his care needs, 
and Mark reported that she became depressed, irritable, and 
less willing to help him with daily care needs. He said that 
she had never been told that she was going to have to spend 
so much of her time assisting him with so many things. His 
daughter and some of his wife’s family stepped in to pro-
vide more help with transportation and other caregiving 
needs.

Eighteen months after VAD implantation, he received a 
heart transplant. He did well for the first year post-trans-
plant. Thereafter, he began to miss follow-up appointments 
and fail to get medication prescription refills because he said 
he did not have transportation or forgot. He was rehospital-
ized for an episode of graft rejection and developed several 
infections. At 1-year post-transplant, he reported that he and 
his wife had legally separated because she did not want to be 
a “permanent nurse” to him and she said she had sacrificed 
her relationships with everyone else in her family just to 
care for him. His daughter had moved out of state and he 
could identify no other family caregiver. When asked 
whether he and his wife considered marriage counseling, he 
said “I can’t even pay the bills I have. How could we possi-
bly pay for something like that?” He and his wife continued 
to live together for several more months, however, and she 
occasionally was willing to bring him to clinic appoint-
ments. At 18  months post-transplant, following a major 
argument over medical bills, he moved into an apartment by 
himself. One week after moving in, his wife stopped by to 
deliver some of his belongings. She found him deceased. 
Distraught and crying, she ran out of the apartment for help. 
A neighbor called emergency medical services and the 
police. It was concluded that he had fallen and hit his head 
on the edge of a counter. There was dried blood on the coun-
ter edge and on the floor, but no other sign of foul play. The 
cause of death was listed by the transplant program as acci-
dental trauma.

Clinical Questions
 1. Based on the psychosocial evaluation, what areas of 

intervention might have been considered to ensure that 
the patient had adequate social support before decisions 
were made about VAD implantation or listing for 
transplant?

 2. What steps should transplant teams take to foster care-
giver understanding and “readiness” for taking on new 
patient care responsibilities, as well as educate caregivers 
about potential stressors during the waiting period for 
transplant (which may include VAD support), as well as 
after transplantation?
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 3. To what extent and how might the transplant team have 
intervened with the caregiver to address her distress over 
her job loss and feelings of caregiver strain? Should more 
priority have been placed on offering the patient interven-
tions for his ongoing depressed mood (including non-
pharmacologic strategies) not only to alleviate his distress 
but also to potentially lessen some of his wife’s distress 
and caregiving burden?

 4. Post-transplant, how could the team have explored and 
intervened to address psychosocial factors and circum-
stances that were adversely affecting the patient’s ability 
to adhere to the medical regimen? Should the team have 
actively assisted the patient to identify new sources of 
social support? What is the team’s level of responsibility 
here?

 Discussion

Caregiving to transplant candidates and recipients can be 
associated with significant burden and strain for the care-
giver. These negative aspects of caregiving cannot be over-
looked by the transplant team, given the critical role the 
caregiver plays in ensuring good clinical outcomes for the 
patient. Moreover, costs to the caregiver in terms of burden 
and adverse psychological and psychosocial outcomes must 
be considered as components contributing to the total costs 
associated with organ transplantation. The importance of 
considering caregiving burden during the transplantation 
process is receiving increasing attention in the transplant 
community. Not only has research in this area expanded, but 
there is growing recognition that caregivers need educational 
resources specific to the transplant process—resources that 
may be beyond the capacity of any single transplant program 
to develop on their own. As a result, the Psychosocial and 
Ethics Community of Practice within the American Society 
of Transplantation (AST) convened a consensus conference 
of research, clinical, and caregiver stakeholders in October, 
2019 with two chief goals: (a) to delineate research priorities 
for better understanding the impact of transplant caregiving 
and (b) to develop a “toolkit” of resources and educational 
materials to offer individuals who either may become care-
givers or are already performing caregiving activities for 
transplant candidates and recipients [54]. The caregiver tool-
kit will be an online resource that is freely available to trans-
plant programs and the general public via the AST website.

In parallel with these national activities, transplant pro-
grams should maintain and further develop their own proto-
cols for evaluating each patient’s social support network 
(including key sources of both emotional and practical sup-
port), interviewing and educating the individual likely to 
serve as the patient’s primary caregiver, and in general, sup-
porting the caregiver throughout the transplantation process. 

Consideration of the adequacy of potential caregiving and 
social support resources available to the patient begins with 
the pre-transplant psychosocial evaluation. This evaluation 
provides a prime opportunity to examine not only the 
patient’s psychosocial strengths and liabilities in many 
areas, but the primary family caregiver’s readiness to take 
on caregiving responsibilities, their expectations about their 
role, and their understanding of patient care needs, potential 
caregiving burdens, and strains associated with addressing 
those needs. This may guide the tailoring of patient and 
caregiver education efforts offered by the transplant 
program.

Further, although the psychosocial evaluation may indi-
cate that the patient’s available social support network is 
adequate, it is critical to bear in mind that the nature of such 
support and caregiving—in terms of quality, quantity, and 
who provides it—may change during the waiting period for 
transplantation or after transplantation. Therefore, contin-
ued assessment of the patient’s psychosocial circumstances 
is needed, with prompt identification of changes that bode 
poorly for the patient. Although the primary family care-
giver is not a “patient” receiving care from the transplant 
team, thus limiting the team’s ability to directly intervene 
to address some caregiver problems (e.g., mental health 
issues), the team should provide timely psychoeducation 
and referrals, and facilitate care for the caregiver. Moreover, 
ensuring that patients receive interventions to improve their 
physical and emotional well-being may have salutary 
effects on caregivers and their perceptions of caregiving 
burden.

If family caregivers exit the caregiving role either before 
or after transplantation, it is ultimately the patient’s respon-
sibility to identify other sources of support and assistance. 
Even so, the transplant team should attempt to actively 
assist the patient in identifying and developing new sup-
ports. Indeed, the team must be alert to the loss of caregiv-
ing support because of its potential to lead to adverse 
clinical outcomes for the patient. If no additional caregivers 
can be identified (other family members, close friends), the 
team may be able to refer the patient to appropriate 
community- based services that could address basic needs 
such as transportation to medical appointments or in-home 
assistance with daily activities so that the patient’s well-
being is not compromised. Financial factors may limit the 
range of services feasible for a given patient, and thus 
working with the patient to draw on his/her connection with 
communities that may be able to provide services in a vol-
untary manner (e.g., faith-based communities) may be 
essential. In fact, searching for support via these avenues of 
activity may be helpful well before caregivers contemplate 
exiting the caregiving role: to the extent that caregiver bur-
den can be reduced, caregivers may feel that they can con-
tinue to support the patient.
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29Challenges with Adherence 
with Medical Care

Brenna Rosenberg Emery and Catherine Crone

 Introduction: Adherence in Organ 
Transplantation

One of the greatest challenges in discussing treatment adher-
ence in organ transplantation is defining this seemingly sim-
ple term. Adherence has been called “a continuum, shaped 
through a complex interplay of influential factors at the indi-
vidual and personal level” [1]. As defined by the World 
Health Organization (WHO), adherence is “the extent to 
which a person’s behavior, taking medications, following a 
diet, and/or executing lifestyle changes, corresponds with 
agreed recommendations from a healthcare provider” [2]. 
Definitions of non-adherence tend to focus on medication 
adherence despite the importance of other aspects of self- 
care, such as attending medical appointments, diet, and mon-
itoring of vital signs. Thus, non-adherence can be loosely 
defined as any “deviation from the prescribed medication 
regimen sufficient to influence adversely the regimen’s 
intended effect” [3, 4]. Quantifying this “deviation,” how-
ever, can be challenging and varies greatly in the research 
community: missing, forgetting, or altering the dose of medi-
cation at least once per month; taking medications 2.5 h late 
at least once per month; and missing at least 10 or 20% of 
doses [3, 4].

Treatment adherence can be incredibly burdensome to 
patients. When asked about their own barriers to medication 
adherence, patients have reported a wide variety of concerns, 
including medication dosing and side effects, frequent clinic 

visits or coordination with healthcare team members, regular 
changes to medication regimens, over-sleeping, effects on 
their ability to work, placing restrictions on their lifestyle, 
anxiety, and even perceived carelessness or forgetfulness [3, 
5, 6]. Research suggests that patients with higher healthcare- 
related quality of life (HRQoL) are more likely to be adher-
ent to immunosuppressant medications [7]. Likewise, patient 
perceptions of distress negatively affect HRQoL, adherence 
to medications, and subsequent graft survival [8–12].

There are high rates of non-adherence reported across all 
forms of transplants, from 22 to 68% [13]. Non-adherence 
has consistently been shown to predict morbidity and mortal-
ity in transplant patients [14]. Non-adherence with medica-
tions, specifically, is considered one of the most significant 
contributors to negative health outcomes and has been 
directly correlated with late acute graft rejection and graft 
loss [3, 15]. Measuring rates of non-adherence can be diffi-
cult, making validation of research around adherence partic-
ularly challenging and limited. Formal approaches to monitor 
adherence have varied. They include use of electronic pill 
bottles, radiofrequency identification (RFID)-tagged medi-
cations, review of refill records, measurement of serum drug 
levels, and completion of self-report surveys) [3]. Self- 
assessment studies have reflected higher rates of non- 
adherence [5], although it is unclear if this is due to truly 
higher rates of non-adherence or if the patients’ perceptions 
of their own adherence differ from reality.

It is important, therefore, to view adherence as a behavior 
that is dynamic, rather than static, and that depends on the 
recommended regimens, geographical area, and cultural fac-
tors between the patient and the healthcare community [5, 
14]. The WHO provides a framework for conceptualizing the 
factors affecting adherence for any chronic disease [2]. This 
has been adapted several times over the years since its publi-
cation in 2003 to specifically address the organ transplant 
community [1, 3, 4, 14, 16, 17]. These are summarized in 
Table 29.1.

Healthcare system factors represent the organizational 
structure in which the care is provided and how patients 
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Table 29.1 WHO risk factors for non-adherence in patients who have received a solid organ transplant [1–4, 14, 16, 17]

Risk factors for 
non-adherence Subtypes (if applicable) Specific factors
Healthcare system factors Longer distance from the transplant center

Rural location
Access to care
Public insurance status
Communication between treatment team and patient

Clinical factors Condition-related factors Longer time since transplant
Pre-morbid medical history
Prior treatment non-adherence
Type of transplant (organ type, donor type)
Physical limitations
Previous treatment failure, including prior transplants

Therapy-related factors Complexity and frequency of medications
Side effects of medications
Influence of the treatments on quality of life

Patient personal factors Sociodemographic factors Male gender
Young age
Non-Caucasian ethnicity
Low socioeconomic status
Education level
Employment status

Psychosocial factors Feelings of distress, depression, anxiety
Low self-efficacy
Lack of supports (family, caregivers, social)
Cognitive impairments and forgetfulness
Negative treatment beliefs and satisfaction
Substance use
Poor health literacy
Daily routine changes

access this care. Clinical factors are those related to the 
patient’s health diagnoses and status (i.e., condition-related 
factors) and those related to the treatments for those condi-
tions (i.e., therapy-related factors). Condition-related fac-
tors may include the patient’s level of disability from the 
illness, the severity of symptoms, and the rate of progres-
sion of the illness. Some view this as pre-transplant factors 
to clearly differentiate it from therapy-related factors 
which are, by definition, post-transplant. Therapy-related 
factors refer to the aspects of treatment itself affecting 
adherence, such as medications. These can include the com-
plexity of the medication regimen, side effects of the regi-
men, time to perceived benefit from the medications, and 
frequency with which these regimens may change. Patient 
personal factors are divided among those which are 
sociodemographic—such as sex, age, and income—and 
psychosocial factors which encompass the health beliefs, 
attitudes, and perceptions which influence the patient’s 
motivation for treatment and resilience to stressors associ-
ated with care [1–4, 14, 16, 17].

These various factors can also be viewed as modifiable 
versus non-modifiable. Non-modifiable factors which have 
been associated with non-adherence include younger age, 
non-Caucasian race, increased time since transplant, and 
male gender. Modifiable factors which have been associated 
with non-adherence include poor social support, poor access 
to transportation or rural location, negative perceptions of 

health or medications, public insurance (i.e., Medicare or 
Medicaid), poor health literacy, greater pill burden, and fre-
quency of medication dosing [3]. This can be helpful when 
considering areas for interventions to improve adherence and 
when devising targeted interventions.

Screening and discussion with the patient about modifi-
able barriers to adherence should always be the first step in 
generating tailored recommendations for each patient. 
Lapses in adherence should be discussed openly and non- 
judgmentally with the patient. Rather than discouraging non- 
adherence, emphasis should be placed on the need for 
maximal adherence with treatment recommendations. Hu 
et  al. emphasizes that published interventions focused on 
patient-level factors even though adherence is a multidimen-
sional issue [18]. Further, validated interventions to improve 
adherence are rare. Therefore, a combination of interven-
tions is recommended [1, 3] and no “one size fits all” 
approach should be used. The COMMIT (Consensus on 
Managing Modifiable Risk in Transplantation) Group sug-
gests treating adherence as the “fifth vital sign,” which 
should be consistently evaluated at all clinical encounters 
[16]. Prior adherence is one of the best predictors of future 
adherence, especially regarding immunosuppressive medi-
cations. While there is significant variation across types of 
organizations and reviewing bodies on the specific details, it 
is consistently recommended that transplant clinicians evalu-
ating adherence use a combination of methods to identify 
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these risk factors and, once identified, implement targeted 
interventions for modifiable ones.

There are four categories of interventions to improve 
adherence: (1) education around transplant-related informa-
tion (e.g., medication instruction pamphlets, videos on life 
post-transplant, including medication taking), (2) behavioral 
interventions to promote medication adherence (e.g., pill 
reminders by text, cell phone apps, alarms, medication orga-
nization packaging or tools, establishing medication rou-
tines, simplifying medication regimens, or modifying them 
to minimize side effects), (3) psychosocial and emotional 
support (e.g., involving family members and friends, encour-
aging rapport building by treatment team members, involve-
ment of mental health, substance use, or case management 
services), and (4) financial support (e.g., enrolling in medi-
cation assistance programs, enrollment in, and discussion of 
insurance coverage) [1, 3, 19].

Assessment of a patient’s adherence should be consid-
ered prior to and following the transplant. Medication refill 
and health records (including routine medical appointments, 
emergency room visits, and dialysis sessions if appropriate) 
can be helpful for identifying adherence as well as lapses in 
regular care. Therapeutic drug-level monitoring and moni-
toring for development of new donor-specific antibodies 
(DSAs) should be considered. Various self-reporting scales 
exist to assess adherence. These can be used on initial 
screening and/or for longitudinal assessment. The 
Immunosuppressant Therapy Adherence Scale (ITAS) and 
the Basel Assessment of Adherence to Immunosuppressive 
Medications Scale (BAASIS) both assess medication adher-
ence, while the Immunosuppressant Therapy Barrier Scale 
(ITBS) and Medication Adherence Barriers Questionnaire 
(IMAB-Q) assess barriers to medication adherence [16]. 
Clinician administered pre-transplant tools specific to 
assessing psychosocial factors which may affect adherence 
also include the Stanford Integrated Psychosocial 
Assessment Tool (SIPAT) [20], Transplant Evaluation 
Rating Scale (TERS) [7, 21], and the Psychosocial 
Assessment of Candidates for Transplant (PACT) [22].

Case History

Shawn is a 28-year-old, single, domiciled, unemployed 
African American woman with history of systemic lupus 
erythematosus (SLE) complicated by lupus nephritis and a 
psychiatric history of steroid-induced psychosis and adjust-
ment disorder with depression. Shawn is in your office for 
psychiatric evaluation for a renal transplantation.

Shawn was diagnosed with SLE at age 24 after develop-
ing a butterfly-shaped rash on her face. She was reluctant to 
accept the diagnosis at first and was not adherent with medi-
cations until 6 months after her diagnosis. She was hospital-

ized at age 27 after going to the emergency room for lower 
extremity edema. She was found to be in renal failure, later 
confirmed by biopsy to be lupus nephritis. During this time, 
she was given high dose steroids. Shawn became psychotic 
and agitated during this hospitalization, though she did not 
require psychiatric hospitalization. She was discharged from 
the hospital with a short course of olanzapine 2.5 mg nightly 
and recommended to follow up with a psychiatrist in the 
community.

Shawn’s renal function did not improve, and she was 
placed on dialysis about 6 months ago. Shawn was recom-
mended for and is now interested in a kidney transplant. 
Shawn has not had any significant psychotic symptoms since 
hospital discharge but has started to experience moderate 
depression characterized by feelings of anhedonia, hyper-
somnia, weight gain, and at times hopelessness although she 
is future oriented overall. She has no prior history of suicide 
attempts or self-harm. She did not see a psychiatrist after her 
hospital discharge, nor did she continue taking any psycho-
tropic medications. She is skeptical of taking new medica-
tions for her lupus and depression due to concerns about side 
effects, including becoming psychotic again. She admits that 
she recently started smoking cannabis nightly, due to feeling 
anxious and fearful that she will not get a transplant.

She now spends most of her days either taking care of her 
mother, with whom she resides, or attending to her own 
healthcare care needs. Most of her family and supports are 
out of state and, in Shawn’s words, “living their own lives.” 
She attends dialysis reliably three times a week. After careful 
review of her refill records, you see that she fills 30-day pre-
scriptions for her immunosuppressant medications every 
1.5–2  months. She has visited the emergency room twice 
since her initial presentation, once for anxiety and once for a 
refill of her immunosuppressant medications. She attributes 
her non-adherence to often being out managing either her 
own or her mother’s medical care, causing her to forget to 
take medications.

She takes buses and the subway to her medical appoint-
ments. The collective household income for her and her 
mother is well below the federal poverty line, and both are 
Medicaid and Supplemental Nutrition Assistance (SNAP) 
recipients. Shawn lives in an apartment with her ill mother in 
a low-income area of a major metropolitan center in the 
northeastern United States. Shawn completed high school 
and worked in retail until her diagnosis with SLE. She drinks 
alcohol socially (1–2 times per month) and smokes cannabis, 
as discussed above. She otherwise denies any significant 
illicit drug or tobacco use.

Clinical Questions
Within the WHO structure for risk factors for non-adherence, 
for each category (healthcare system, clinical, and patient 
personal risk factors):
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 1. What are at least two risk factors for non-adherence that 
should be considered in this case?

 2. What are possible areas for monitoring or intervention to 
enhance adherence?

 Discussion

 Healthcare System

While income itself is an independent sociodemographic 
factor, it is undeniable that it helps “create the socioeco-
nomic milieu of non-adherence” [3]. Access to services is 
often tied to the financial resources or supports one has. In a 
2010 study of US kidney transplant programs, 70% reported 
that their patients have extremely or very serious problems 
affording medications, and 43% reported patients were not 
taking medications as prescribed because of the difficulty 
affording them [13]. Insurance status and ability to afford 
care also influences patients’ ability to even be listed for 
transplantation. Individuals with low incomes or non- 
commercial insurance (Medicare or Medicaid) report hin-
drances in completing a transplant evaluation and getting 
placed on the transplant waitlist. As of February 2020, 
Medicare covers approved immunosuppressive drugs under 
Medicare Part B.  However, this coverage ends after 
36 months for those younger than 65 who do not otherwise 
qualify for the program. This leaves many without financial 
means to afford expensive immunosuppressive medications 
after this window ends [23, 24]. Shawn is Medicaid recipient 
and lives below the federal poverty line, which may continue 
to be a barrier for her receiving pre-transplant evaluation and 
care. Linking Shawn as early as possible to case manage-
ment and social work services will be critical for both 
improving and maintaining adherence.

In addition, transportation and distance to services have 
long been established as barriers to care for chronic health 
conditions, especially in populations with lower incomes or 
no insurance coverage [25]. In this case, Shawn lives in an 
urban region with good access to public transportation. 
While cost of transportation may be a barrier, she may qual-
ify for transportation assistance through the city or state, 
should it exist in her region. Telemedicine, which has 
expanded during the COVID-19 outbreak years, may help 
patients overcome some of these system barriers.

 Clinical Factors

In the case of this patient, her prior adherence to treatment 
recommendations is a considerable concern. One meta- 
analysis in renal transplant patients found that 36% of graft 
losses were associated with prior non-adherence [26]. Prior 

treatment adherence had historically been shown to strongly 
predict future treatment adherence [16], especially regarding 
adherence with prior recommended medication regimens 
and future immunosuppressant compliance [3, 27, 28] with 
some evidence that this does predict clinical outcomes, such 
as late acute rejection [3], likelihood of DSA formation [5] 
although recent findings have questioned that assumption 
[29].

Shawn has already had a significant new side effect from 
a medication (steroid-induced psychosis) and has expressed 
fears about medications causing serious side effects again. 
These are not entirely unfounded. Psychiatric adverse events 
are a common, if not anticipated, side effect of high dose 
systemic corticosteroids with mild to moderate reactions 
affecting about 1 in 4 patients and severe psychiatric distur-
bances in 1 in 20 [30]. Expanding to the general transplant 
population, patients often identify medication side effects as 
well as concerns about the long-term consequences of these 
medications as barriers to medication adherence. 
Immunosuppressant medications can cause a variety of 
drug- related symptoms [9] (e.g., hair growth or loss, trem-
bling hands, tiredness, bruising, difficulty with concentra-
tion) and increase the risk for multiple medical comorbidities 
(e.g., hypertension, hyperlipidemia, diabetes, skin cancer, 
and lymphoproliferative disorders, osteoporosis, anemia, 
and gout) [31]. More complex medication regimens have 
also been shown to negatively impact adherence [5, 17, 27]. 
This has prompted clinicians to explore if moving tacroli-
mus dosing from twice daily to once daily may improve 
adherence and subsequent outcomes post-transplant [1, 3, 
15, 16].

In addition, overall rates of non-adherence are highest in 
kidney transplant patients when compared to other solid 
organ transplants, 36 cases in 100 patients per year (PPY) 
versus 7–15 cases in 100 PPY in other types of solid organ 
transplants [14]. In a large meta-analysis, non-adherence 
rates specifically for kidney transplant recipients were 36% 
annually for taking immunosuppressant medication, 22–31% 
annually for lifestyle modifications (such as diet and exer-
cise), and 5–15% annually for medical care requirements 
(such as appointment attendance and laboratory attendance) 
[14]. It is believed that these high rates of non-adherence in 
the kidney transplant population may be related to patient’s 
prior experience with dialysis and/or appreciation that organ 
failure may not be fatal. Research suggests that pre- transplant 
non-adherence, dialysis prior to transplantation, recurrence 
of underlying renal diseases, higher medical comorbidity, 
and lower self-rated health are all risk factors for non- 
adherence after kidney transplantation [4].

In this case, it is interesting that Shawn has been adherent 
with dialysis but not with recommendations for medications 
or psychiatry follow-up. It is important that this be explored 
with her to help her accept psychiatric interventions in the 
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future, should the need arise. Education with the patient as 
well as her medical providers about the risk of steroid- 
induced psychosis and the management of it may also be of 
value since it is likely she will require steroids in the future. 
Consultation with a pharmacist may also be helpful to pro-
vide education on the side effects of her medications—both 
current and future—and to develop behavioral interventions, 
such as alarms or pill boxes, to promote more regular adher-
ence. Helping Shawn to understand the importance of medi-
cation adherence and tangible and relatable outcomes would 
be of value. Use of ITBS or IMAB-Q may be of value in the 
patient to make more targeted interventions.

 Patient Personal Factors

Shawn, unfortunately, carries significant risk factors for non- 
adherence due to patient personal factors. Formal assessment 
of these using one of the various psychosocial screens (e. g., 
SIPAT, TERS, etc.) may be of value in addition to clinical 
exam or chart review.

In general, specific sociodemographic are associated with 
medication non-adherence; these include younger age, male 
gender, non-white or Black race, low socioeconomic status, 
unemployment, education level, and poor perceived health 
and social support [3, 4, 14, 26, 32]. Shawn is young, has 
limited social supports, non-white, and with low socioeco-
nomic status. Her female gender and education level (com-
pleted high school) are likely protective factors.

Assessment of health literacy formally could be consid-
ered, since this could be a factor contributing to why Shawn 
is adherent with some aspects of care but not others. There 
are a number of validated assessment tools in the literature: 
The Test of Functional health Literacy in Adults (TOFHLA) 
[33], the Newest Vital Sign (NVS) [34], and the Rapid 
Estimate of Adult Literacy in Medicine-Transplant 
(REALM-T) [35]. The Health Literacy Model in 
Transplantation (Heal-T) developed by Chisholm-Burns 
et al. presents an excellent structure for assessment of health 
literacy and making targeted interventions to improve it with 
transplant patients [36]. Health literacy is an important con-
sideration, but an in-depth discussion of this concept is 
beyond the scope of this chapter.

Additional research is needed to clarify if there are direct, 
mediated, or more complex causal relationships between 
these sociodemographic factors and adherence. For example, 
evidence on the impact of minority race/ethnicity is mixed, 
with some studies demonstrating increased medication non- 
adherence in these patient groups [5] and others not [37–39]. 
One consideration is that the perceived effect may be more 
significantly influenced by other healthcare system and psy-
chosocial factors, such as insurance status, income, and 
access to care, which all more directly correlate with non- 

adherence [5]. Similar issues can be seen when considering 
the effect of a patient’s education and employment status [3, 
4] as well as psychological factors, such as stress and depres-
sion [37].

Prior substance use had been shown to strongly predict 
both post-transplant substance use and medication adher-
ence [14, 40]. In one meta-analysis by Dew et  al. [14] 
prior substance use treatment strongly (r = 0.62) predicted 
post- transplant substance use. However, the rate of illicit 
drug, tobacco, and alcohol use remained very low (0.9–
3.6%) when compared to other areas of non-adherence, 
such as taking immunosuppressant medication and exer-
cising. Subgroup analysis of kidney transplant patients 
reflected similar findings. Literature on marijuana use, 
however, is limited. A single-center survey of kidney 
recipients found that 3% of patients used marijuana based 
on self-report or urine toxicology screens [41]. Another 
retrospective cohort study found 3% of kidney transplant 
candidates met criteria for cannabis abuse and depen-
dence, with the severity of the cannabis use inversely 
associated with transplant listing [42]. Limited research 
does suggest that marijuana may affect tacrolimus levels 
through a drug–drug interaction with CYP3A4 enzymes 
[43], and inhaled cannabis has been implicated in 
increased risks of lung infection in solid organ recipients, 
including kidney [44].

Shawn’s psychosocial risk factors are significant, though 
many are modifiable. She has a history of depression, anxi-
ety, and psychosis, as well as poor adherence with prior 
recommendations for mental health care. Continuing to 
have Shawn be engaged with mental healthcare service will 
be critical. Support groups may be considered in addition to 
individual psychotherapy, both to help normalize her expe-
riences and to find healthy coping strategies for dealing 
with depression and anxiety. Interval meeting with a psy-
chiatrist should continue to assess if the use of psychotro-
pic medications may be indicated. If she meets criteria for 
a substance (cannabis) use disorder, referral to addiction 
treatment programs should also be considered. The role of 
treatment of substance use disorders, including whether 
regular drug screening would be recommended, is dis-
cussed elsewhere.

Take Home Points
 1. While most often associated with medications, 

adherence can include all aspects of the recom-
mended treatment plan, including dietary restric-
tions, regular exercise or activity, regular medical 
appointments and drug monitoring, and abstinence 
from illicit substances.
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30Post-transplant Employment 
and Return to Work

Elizabeth Hovis, Mary Amanda Dew, 
and Andrea F. DiMartini

 Introduction

Beyond identifying and lessening the impact of mental 
health disorders on transplant outcomes, mental health pro-
fessionals can contribute to transplant care by working with 
patients, families, and interdisciplinary teams to optimize 
quality of life and functional status following transplant. 
Post-transplant employment is an important component of 
quality of life and functional status. For many, employment 
is an essential part of their psychological wellbeing with 
associated benefits of having a purpose, identity within a 
career, social connectedness, and financial solvency. In addi-
tion, employment following transplantation is a strong indi-
cator of general health and recovery [1]. Many patients 
anticipate improved survival and quality of life following 
transplant, with the ability to resume prior roles within their 
family, community, and workplace. Although improvements 
are indeed achieved for perhaps most recipients, there is sub-
stantial evidence that many transplant recipients do not 
achieve the quality of life of healthy controls [2, 3].

Numerous barriers to return to work can develop along 
the transplant continuum. Specifically, physical limitations 
resulting from deconditioning, fatigue, and pain can impede 

an individual’s likelihood of returning to work. Transplant 
recipients can develop cognitive issues either as a sequela of 
protracted illness, from events occurring perioperatively, or 
as side effects of powerful immunosuppressive medications. 
Recurrent or de novo psychiatric illness may create barriers 
to post-transplant employment. Finally, while finances may 
seem to be a motivating factor for return to work, for some 
the possibility of losing healthcare benefits tied to disability 
income when comparable health benefits may not be avail-
able with a job can be a substantial disincentive to return to 
work [4, 5]. In this chapter, we review return to work issues 
and, through a case presentation, illustrate how these issues 
may come to light for a mental health clinician. We also 
review strategies for addressing barriers to return to work.

 What Proportion of Transplant Recipients 
Return to Work and What Factors Contribute?

Overall, employment rates for individuals post-transplant 
are significantly lower compared to the general population. 
The available literature depicts wide variability of return to 
work rates within and between organ types [6]. According to 
a recent systematic review, the percentage of patients who 
return to work at 1-year post-kidney transplant varied from 
26 to 71% with a weighted mean percentage of 39% [1]. The 
return to work percentages ranged from 22 to 63%, 26 to 
69%, and 0 to 44% for liver, heart, and lung, respectively [7, 
8]. However, not all reviews take into account work status or 
life stage (e.g., retirees, students) prior to transplant, and 
thus, the percentages reported may underestimate the true 
return to work potential. In comparison, a single study 
investigating Japanese kidney recipients who were able to 
remain employed in paid jobs up to the point of transplant 
found high rates of partial/full return to work at 2, 4, 6, and 
12  months of 22.3%, 59.0%, 77.1%, and 85.0%, respec-
tively [9].

Many potential factors appear to contribute to an individ-
ual’s likelihood of returning to work after transplantation. 
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Physical limitations and pain often persist following trans-
plant and may limit an individual’s ability to return to work. 
In a group of 22 lung transplant recipients, reduced levels of 
physical activity persisted beyond 1-year post- transplantation 
[10]. Despite the potential for initial, short-term gains in 
quality of life, there can be gradual and consistent increases 
in physical limitation and decrements in general health and 
ability to work over years following transplant [11]. 
Furthermore, in a cross-sectional study of heart transplant 
recipients, individuals who reported even mild pain were 
more likely to endorse lower health-related quality of life 
and were less likely to be employed postoperatively [12]. 
Some factors affecting the likelihood of return to work may 
be related to underlying illness: for instance, a systematic 
review by D’Egidio et  al. found that a shorter duration of 
dialysis prior to kidney transplant and receiving a living 
donor organ were each positively associated with return to 
work [1]. However, other factors appear to transcend the spe-
cific type of organ transplantation. Specifically, pre- transplant 
employment, younger age, higher education level, self- 
perceived health, and good social support are positive pre-
dictors of post-transplant return to work regardless of 
transplant type [1, 6].

The strong correlation between pre- and post-transplant 
employment is multifactorial. Unemployed individuals have 
been shown to be at a disadvantage in terms of being listed 
for and/or receiving a renal transplant [13]. Furthermore, in 
the case of prolonged medical absence, advancements in 
technology and procedural changes may force individuals to 
acquire new skills in order to return to work and length of 
time away from work likely impacts whether an individual’s 
position will be available postoperatively [6]. The influence 
of age on return to work may be secondary to the increased 
availability of jobs for younger individuals as well as 
increased cognitive reserve of younger patients. Likewise, 
individuals with higher levels of education have access to 
jobs that are less physically demanding and more conducive 
to physical limitations experienced in post-transplant 
recovery.

 How Might Mental Health Contribute to Return 
to Work?

Psychiatric illnesses, including mood and anxiety disorders, 
are common among critically ill populations and transplant 
recipients. Up to 63% of heart, 30% of liver and lung, and 
20% of kidney transplant recipients experience symptoms of 
depression in the first several postoperative years [14, 15]. 
While there is conflicting evidence regarding the effect of 
depression on post-transplant return to work, some studies 
have shown a significant correlation between post-transplant 
depression and post-liver transplant unemployment [16, 17]. 

In considering the well-recognized psychological benefits of 
employment, including time structure and regular activity, 
social interaction and identity, as well as a sense of collective 
purpose [18], it is unclear whether unemployment contrib-
utes to post-transplant depression or vice versa. To the extent 
that depression reduces the likelihood of post-transplant 
employment, the mechanism for this association may be that 
many of the core symptoms of depression—apathy, amotiva-
tion, anergia, and cognitive dysfunction—can hinder an indi-
vidual’s motivation to return to work as well as their 
performance in the workplace. While psychosocial evalua-
tions prior to transplant assess for the existence of pre- 
existing or chronic psychiatric illness, it is not yet standard 
of care to screen for depression in the early postoperative 
period.

 How Might Cognitive Issues Impact Post- 
transplant Return to Work?

The high prevalence of cognitive dysfunction in individuals 
with end-organ failure is well recognized, with rates of cog-
nitive impairment in 50–87% of patients on dialysis [19], 
51–70% of individuals with cirrhosis [20], 40–58% of heart 
candidates [21, 22], and 45% of lung transplant candidates 
[23]. Whether pre-transplant cognitive impairment fully 
resolves following transplant is difficult to predict in part due 
to the significant methodological heterogeneity in the litera-
ture within and across organ type and the potential for addi-
tional cognitive insults to occur along the transplant course. 
Notwithstanding these issues, for some recipients, regaining 
organ function does not return cognitive status to normal fol-
lowing transplantation [21, 24, 25]. For instance, a cross- 
sectional study by Gupta et  al. found 58% of kidney 
transplant recipients met criteria for cognitive impairment. 
Similarly, rates of cognitive impairment in the years after 
heart transplant and lung transplant remained high at 39% 
[21] and 57–67% [23, 25], respectively. Overall, transplant 
recipients’ cognition may be expected to improve following 
transplant; however, cognitive functioning is unlikely to 
fully recover or match healthy individuals [24]. Such lasting 
cognitive deficits can negatively contribute to quality of life 
and functional independence, including return to work.

 What Are Some of the Financial Considerations 
for Return to Work?

In the US many transplant candidates are on Social Security 
Disability (SSD) as they wait for a transplant. Following 
transplantation, most patients continue to medically qualify 
for SSD benefits for at least 12 months after surgery, while 
lung transplant recipients qualify for a full 3  years after 
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transplant [26]. It is not uncommon for transplant patients to 
be hesitant about returning to work due to concerns over los-
ing healthcare benefits that are tied to their disability status 
[27]. This may be especially true if the patient has SSD 
 benefits, as sometimes earnings can adversely impact eligi-
bility for medical coverage. However, federal programs, 
such as the Ticket to Work Program [28] and other work 
incentives from the Social Security Administration, can 
allow patients to prepare for and return to work while pro-
tecting their benefits. Ticket to Work connects participants 
with free employment services, including career counseling, 
vocational rehabilitation, job placement, and training [28]. 
Participants receive free assistance from a service provider to 
prepare for, find, and keep a job, while working toward finan-
cial independence. Rehabilitation services may also be pro-
vided directly by the state where patients reside through their 
department of vocational rehabilitation. Services provided 
by departments of vocational rehabilitation vary by state and 
can include assessing job skills, abilities, and aptitudes as 
well as medical, psychological, and vocational testing. 
Agencies work with participants to develop individualized, 
written rehabilitation plans to enhance skills and abilities to 
reach employment goals [29].

Other countries have similar systems. For example, Brazil 
has a National Health Service and the National Institute of 
Social Security which both provide universal coverage. A 
return to work study found that most Brazilian renal recipi-
ents remained on social security benefits following trans-
plantation with a small proportion, only 26%, returning to 
work [30]. They found that the total duration of disability 
benefits, before and after transplant, was associated with 
return to work, with benefit durations longer than 3  years 
most likely to result in permanent disability or retirement on 
disability. In the Brazilian welfare system, disability benefits 
and medication coverage can be lifelong, which contrasts 
with the US system limits and may partly account for the low 
rates of return to work [30].
The following case illustrates a number of these return to 
work issues.

Case History

Mr. B, aged 48, received a kidney transplant 18 months ago. 
He had been a landscaper before starting dialysis 5  years 
ago. Following his transplant, although he had normal kid-
ney function, he did not feel back to his prior state of health 
and did not feel capable of resuming his job, which required 
heavy lifting. In addition, he developed chronic pain around 
his incisional site and requested pain medications. The trans-
plant clinicians were not willing to prescribe narcotic pain 
medication for his complaints of pain. The patient believed 
he had an incisional hernia and wanted the surgeon to repair 

it so he could be pain free. At his most recent appointment 
with the transplant team, he was tearful and angry, and stated 
that he did not want to go on living like this. Psychiatry was 
requested to assess his mood.

During the evaluation, the mental health clinician discov-
ered that, in addition to his concerns about his debility and 
pain (both of which limit his functioning and would prevent 
return to his prior work), he was notified that his SSD bene-
fits would end at the end of the month. He did not feel ready 
to return to work and his prior job is no longer available. He 
will lose his health insurance and did not know how he will 
pay for his transplant immunosuppressive medications or 
other bills.

He enjoyed his job as a landscaper—he was proud of his 
skills and felt good at his job. He had not thought of any 
other line of work. While he planned to return to landscap-
ing, he felt unable to work at that capacity. He questioned 
why he underwent transplantation when it did not restore his 
physical functioning and quality of life to his original state 
of normal health. Although he denied feeling depressed, he 
was irritable, angry, demoralized, and complained of being 
in pain.

The mental health evaluator referred Mr. B to counseling. 
After 2 months, Mr. B’s mood improved and he felt his prob-
lem solving skills had been strengthened. The counseling 
helped him to adjust to the realities of his post-transplant 
limitations. As a psychotherapeutic intervention, the post- 
transplant recovery period was reframed as a transitional 
time with new opportunities for positive changes. After the 
surgeons determined he did not have an incisional hernia, the 
mental health clinician referred him for assessment at a pain 
clinic which identified other non-narcotic pharmacologic 
treatments to manage his pain. His mood and demeanor 
changed, he became less hopeless and more open to sugges-
tions for considering return to work. He enrolled in a return 
to work program which protected his benefits while he 
retrained for a new job. Despite his apprehension about 
changing fields of work, he underwent aptitude testing and 
began to consider other lines of work.

Clinical Questions
 1. What proactive measures could have been taken to assist 

the patient with return to work issues before a problem 
developed?

 2. How might mental health clinicians assist the team in 
educating patients prior to transplant about return to work 
and other lifestyle changes that they might need to make?

 3. How might a patient’s ability to adapt to return to work 
changes be assessed prior to transplant?

 4. How might a mental health clinician evaluate psychologi-
cal and cognitive issues post-transplant in considering 
return to work? Under what circumstances might formal 
testing be considered?
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 5. How might a mental health clinician consider the priority 
of physical/cognitive rehabilitation including return to 
work in the early recovery period?

 What Interventions Exist for Mental Health 
Professionals to Assist Recipients in Return 
to Work?

Although employment counseling may not be commonly 
considered within a mental health clinician’s expertise, a 
thorough assessment of the patient’s mental health, motiva-
tion, desire, and ability to return to work is a key part of 
guiding them to the proper treatments and resources. Mental 
health providers may uncover these issues when interview-
ing patients as they typically spend more time asking about 
stresses and other elements affecting mood and behaviors. 
Mental health clinicians may also be asked to determine 
whether an individual meets disability criteria due to a men-
tal illness or cognitive impairments and to complete disabil-
ity paperwork. A mental health clinician may need to refer 
the patient for employment counseling or assessment in a 
federal return to work program or vocational rehabilitation. 
If the patient has cognitive issues following transplantation, 
formal neuropsychological testing may be indicated. Some 
vocational rehabilitation programs can perform cognitive 
and skills assessments to determine an individual’s skills and 
types of work for which an individual is suited. Cognitive 
rehabilitation programs for individuals with brain injury can 
also perform assessments and assist in cognitive retraining 
and adaptive skills for re-integration back to a prior job or to 
functioning at a new job. Patients may benefit from physical 
rehabilitation to regain strength and balance and many 
patients qualify for physical therapy services due to decon-
ditioning from illness and transplantation. While there is 
conflicting evidence regarding the utility of exercise training 
and rehabilitation programs, some studies have shown 
improved physical functioning, health-related quality of life, 
and employment rates in lung and kidney transplant recipi-
ents who undergo structured exercise training and/or physi-
cal rehabilitation [31, 32]. Additionally, assessment of pain 
and appropriate referral for pain management may improve a 
patient’s functioning. While there is limited evidence regard-
ing alternative management strategies for chronic pain fol-
lowing solid organ transplantation, a multidisciplinary 
approach with involvement of pain management specialists 
may offer increased ability to monitor and control chronic 
pain in the post-transplant period [33, 34].

One observational study involving a multipronged inter-
vention for quality of life after kidney transplant, of which 
employment/vocational counseling was one component, 
found 86% of those employed prior to transplant returned to 
work by 6 months after transplantation. Among those unem-

ployed prior to transplant, who averaged 57 months of dis-
ability time before transplant, 42% and 86% had returned to 
work at 6 and 12 months post-transplant, respectively [35]. 
Another study which evaluated pre-transplant educational 
and social support sessions emphasizing return to work after 
transplant, reported high rates of non-disability (69%) at 
3 years post-kidney transplant [36].

While proactive return to work interventions are not 
widely available, it is important for the transplant team mem-
bers to adequately inform transplant recipients that SSD is 
temporary unless they are deemed permanently disabled. 
Plans for return to work whether at their original job or some 
other type of work is important to consider before the SSD 
deadline terminates their coverage. This is especially impor-
tant as immunosuppression medication can be very expen-
sive and a strategy to cover these expenses before SSD 
terminates is critical. For those returning to a prior job, emo-
tional support may help in the transition. Many patients 
worry they will not be able to resume the same pace or keep 
up with the workload after being off for an extended time. 
They may have to pace themselves or ask for light or part- 
time duty to reenter the workplace. They may have to deal 
with questions from co-workers about their illness or time 
off. Transplant team social workers often assist in a variety 
of these situations, but proactive planning by all transplant 
team members with appropriate referrals to clinicians or pro-
grams with the required expertise is essential.

 Discussion

In the context of improved survival following solid organ 
transplantation, quality of life measures, including post- 
transplant employment, are increasingly important out-
comes. There are many factors that influence an individual’s 
likelihood of return to work following transplant. In this 
chapter we have covered potential areas that, if optimized, 
can improve post-transplant outcomes, including return to 
work. The most consistently observed positive predictor of 
post-transplant employment is pre-transplant employment. 
With this in mind, steps should be taken to encourage ongo-
ing employment throughout the transplant evaluation pro-
cess and the waiting period for transplant, and to assist 
patients and employers in finding ways to accommodate for 
critical illness. In one review, only half of transplant patients 
received sufficient vocational rehabilitation information [1], 
suggesting this is an important area for further intervention. 
Psychological factors, including self-perceived health, cog-
nitive function, and depression contribute to return to work 
as well. Although cognitive impairment is common follow-
ing solid organ transplantation, post-transplant physical and 
occupational rehabilitation may decrease the likelihood or 
severity of lasting cognitive impairment [25]. Furthermore, 
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preparing patients, families, and workplaces for potential 
neurocognitive dysfunction following transplantation may 
result in the development of compensatory and accommodat-
ing strategies to mitigate the effects of impairment. 
Recognizing symptoms of depression in the early postopera-
tive period through validated psychiatric assessments with 
referral to mental health services when appropriate can opti-
mize an individual’s mental health and prevent the potential 
negative effects on post-transplant outcomes. In summary, a 
multitude of factors contribute to post-transplant outcomes, 
including return to work. Improving survival and quality of 
life depends upon an interdisciplinary team that can optimize 
not only the biomedical aspects of an individual’s post- 
transplant treatment regimen but, when possible, also address 
the social and psychological outcomes as well.
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31Existential Issues in Transplantation

Yelizaveta Sher

 Introduction

Transplant mental health clinicians routinely evaluate, diag-
nose, and treat mood, anxiety, and substance use disorders in 
patients pre- and post-transplantation. However, these psy-
chological problems do not fully encompass the totality of 
the experience of someone facing a serious medical illness, 
and transplant patients frequently bring in concerns beyond 
the diagnosable mental health disorders neatly categorized 
by the DSM5. Being evaluated for and/or surviving and liv-
ing after transplantation means that the person has faced 
their own mortality and they continue to live with a chronic 
medical condition, facing an uncertain future. For many peo-
ple, the themes of death and dying, meaning of life, individ-
ual freedom versus dependence on others, loss of dignity, 
change in relationships and roles, and life legacy become 
integral components of their journey, especially during the 
waiting period for transplantation, challenging post- 
transplant recovery, and/or when facing new complications 
and post-transplant deterioration. These are all existential 
concerns, stemming from our contemplation of our existence 
and its limitations, marked by our mortality. Existential dis-
tress brought on by these concerns has been studied in oncol-
ogy patients and palliative care settings [1–3]. However, a 
search for articles combining the themes of “existential dis-
tress” and “transplantation” produces almost no articles on 
solid organ transplant candidates or recipients [4]. Yet, exis-
tential distress is common in patients facing significant med-
ical challenges. In fact, 30 to 50% of cancer survivors report 
existential concerns due to the uncertainty, a sense of uncon-
trollability and difficulty incorporating the cancer experience 
into their identity [2]. In a study of 164 adults with cystic 
fibrosis (CF), a genetic life-shortening disease, which fre-
quently leads to the need for lung transplantation (and at 
times, liver transplantation), authors identified significant 

unmet existential needs, with most frequent ones being fears 
about CF worsening (50%) and uncertainty about the future 
(39%) [5]. A descriptive study of Irish patients with kidney 
failure receiving outpatient hemodialysis either awaiting a 
kidney transplant or an evaluation for a transplant also 
described existential concerns brought on by the experience 
of living with a deteriorating medical condition while being 
on dialysis and considering transplantation [4]. These con-
cerns included uncertainty and anxiety waiting for a trans-
plant, living in a limbo and inability to plan for the future, 
and overcoming distressing existential moods [4].

Similarly, in the collective clinical experience of trans-
plant mental health clinicians, transplant candidates and sur-
vivors both struggle with feelings of loss and grief in the 
context of medical illness cutting short their expected life 
experiences, difficulty incorporating their transplant experi-
ences into their identities, relationship and life role changes, 
searching for meaning behind their challenging experiences, 
feeling as if they are living on borrowed time, or yet again 
directly facing mortality when they develop new complica-
tions and organ/graft failure. This chapter further explores 
these themes by describing a case of a lung transplant recipi-
ent facing chronic rejection and existential themes brought 
on by his deterioration.

Case History

Mr. A was a 48-year-old man with interstitial lung disease 
who underwent lung transplantation 5  years ago. 
Unfortunately, his course was now complicated by bronchi-
olitis obliterans syndrome (BOS), a form of chronic rejec-
tion, and he experienced declining lung function with 
associated shortness of breath, reduced endurance, and 
increased fatigue, requiring increasing amounts of supple-
mental oxygen. Mr. A was found not to be a candidate for 
re-transplantation due to significant scarring in his chest cav-
ity. He was now referred to a transplant psychiatrist, with 
whom he had worked with early on after transplantation, for 
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what the transplant team thought were worsening symptoms 
of depression.

Mr. A described feeling sad about his yet again experienc-
ing declining health. After his transplantation 5 years ago, he 
had been hopeful about longevity, but was also painfully 
aware that the median survival for lung transplant recipients 
was indeed 5 years. Now with worsening chronic rejection, 
his symptoms were similar to his initial symptoms of end- 
stage lung disease and the patient shared his associated grief 
and fear. Mr. A. understood his condition and although his 
immediate prognosis was not clear, he knew that he was irre-
versibly declining. Mr. A was particularly sad about leaving 
his wife of 20 years and their three children behind. His older 
daughters were 25 and 22  years of age and thus more 
 established, but he felt sad about his younger daughter, who 
was only 13  years. He was concerned about the financial 
well- being of his family after his is gone. He wanted to be 
remembered by his family, but he did not want his wife to 
spend her life mourning him. He felt sad and disappointed 
that he would not be there with her into her old age, and he 
did not want her to be alone. He also felt disappointed that 
his winemaking business did not take off as he had envi-
sioned it. In addition, he expressed guilt of putting more bur-
den onto his wife and older daughters to take care of him and 
the household.

In addition to feeling these losses, Mr. A was scared about 
the actual experience of further deterioration and dying. He 
had a complicated recovery after his lung transplantation, 
having spent many days in an intensive care unit on the ven-
tilator and he did not want to be intubated again if it would 
not lead to his recovery. He was also anxious about what 
dying would be like and of course did not want to suffer. At 
the same time, he was unsure about the afterlife.

Mr. A and the psychiatrist spent time processing all of 
these important and valid concerns. It was important for Mr. 
A to have an open and supportive space to speak about his 
feelings and thoughts and feel validated. He was able to work 
through his grief and accept the life that he had lived so far. 
He was able to re-frame his feelings of being a burden on his 
family into gratitude for their presence and support. He was 
able to appreciate that his legacy would continue with his 
daughters, especially since one of them was learning wine-
making after being inspired by him. He also was able to 
appreciate that his family will be financially secure with his 
wife’s income and provisions he would leave behind for 
them. He told his wife to re-marry after his death and decided 
to write a series of letters for his younger daughter for impor-
tant occasions in her life.

The psychiatrist and Mr. A also discussed what dying 
might look and feel like; this enabled patient to further dis-
cuss his end-of-life goals and code status with his transplant 
team. Patient was referred to the palliative care team to 
address any physical symptoms at this point of his condition 
and to provide additional structural support to him and his 

family. Additionally, Mr. A was able to reintegrate his faith 
into his overall experience. He was still unsure about the 
afterlife, but expressed that he “was curious and excited to 
find out what happens after.” While he felt sad about his 
early death, he was able to express that he had lived his life 
the best he could and to focus on the small joys left to him: 
spending time with his family, eating a few meals, and sit-
ting outside in his garden. Eventually, he was enrolled in an 
outpatient hospice program who managed his worsening 
dyspnea due to progressive respiratory failure. The psychia-
trist discussed dignity therapy with the patient and Mr. A 
was very enthusiastic about doing it. Unfortunately, patient 
was not able to return to his outpatient psychiatry appoint-
ments due to his now quickly deteriorating state. He died 
peacefully at home surrounded and supported by his 
family.

Clinical Questions
 1. What existential themes are brought up in context of 

transplantation?
 2. What psychological interventions are available to psy-

chiatrists working with transplant patients struggling 
with existential distress?

 3. What practical interventions are available to psychiatrists 
working with transplant patients struggling with existen-
tial distress?

 Discussion

While research on existential themes and existential distress 
specifically in transplantation is lacking, the available litera-
ture in the fields of psycho-oncology and palliative medicine 
provides an excellent blueprint to be applied to similar issues 
in transplantation medicine.

When discussing working with patients facing their mor-
tality, Kissane expands on Yalom’s work and lists major 
sources and categories of existential distress: (1) death anxi-
ety, (2) loss and change, (3) freedom and autonomy, (4) dig-
nity of the self, (5) fundamental aloneness, (6) altered quality 
of relationships, (7) meaning, and (8) mystery [6]. Many of 
these themes come up for transplant candidates and recipi-
ents. Patients are appreciative and reassured when mental 
health (and medical) providers are able to connect to this 
experience, normalize it, and help patients process these dif-
ficult, yet very human and common, experiences, and emo-
tions. Breitbart summarizes the existential literature and 
elaborates further: he explains how as humans aware of our 
existence, we feel compelled to respond to this existence 
with creating our own unique meaning and living out our 
lives to the best of our potential [7]. But since we all invari-
ably fall short of these expectations at some point in our 
lives, we are bound to experience existential guilt, the sense 
of “I should have done more” [7]. Breitbart states, “In the 
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clinical setting, existential guilt is manifest when the arc of 
the trajectory of a patient’s life has been knocked off course 
by an obstacle, a limitation, cancer, the loss of roles, the 
proximity of death. The larger the delta between the ideal-
ized trajectory and the one that has unfolded is proportionate 
to the existential guilt experienced.” [7] Transplant candi-
dates or recipients, who might be living with a chronic dete-
riorating medical condition or acutely decompensate, 
younger or older, are eventually aware of their impending 
mortality, associated losses, and grief. Patients might grieve 
the loss of their career or never having children or not having 
the retirement and dignified old age the way they imagined 
and hoped for. Mr. A was grieving the loss of his hopes to 
live out his life with his wife into their elderly years and to be 
there for his daughters. He fell short of his expectations to 
raise his younger daughter and to further establish his wine-
making business. An important intervention was to allow Mr. 
A the opportunity to express his sadness, grieve these losses, 
accept them, acknowledge that he did the best he could, and 
then allow him to plan how to care of his loved ones even 
after he was gone. Mr. A did this by voicing to his wife that 
he wants her to eventually re-marry, leaving letters for his 
younger daughter, and appreciating that his family will be 
financially stable after he is gone.

Appreciating the sources of existential distress and creat-
ing space for patients to acknowledge it can be very power-
ful. In addition, several existential therapies exist to 
particularly speak to this experience and help patients trans-
form it and find solace and meaning. While none of these 
have been specifically studied in transplant candidates or 
recipients, evidence from other chronically ill communities 
may be extended to this patient population. Existential psy-
chotherapy, built on the ideas of Victor Frankl and Irv Yalom, 
aims to address questions about existence and to understand 
and ease patients’ anxiety when facing questions about mor-
tality. It is imperative for patients to have a witness and a 
partner in their medical journey not only as a patient but also 
as a human, and as a “fellow traveler,” the mental health cli-
nician can support the transplant patient confronting anxiety 
in the setting of death, isolation, and emptiness inherent in 
one’s suffering [8]. They can help the patient focus patient on 
making choices and decisions based on their responsibilities 
and deriving meaning from their experiences [8].

Other, more structural existential psychotherapies, tradi-
tionally developed for end-of-life patients, offer important 
themes that likely can be integrated throughout the chronic 
disease continuum and experience of transplantation, while 
particularly poignant at end of life. Meaning-centered psy-
chotherapy, developed by Dr. William Breitbart at Memorial 
Sloan Kettering Cancer Center for advanced cancer patients 
struggling with despair, hopelessness, and desire for hastened 
death, was initially introduced as a group therapy (8 sessions) 
for demoralized patients with limited prognosis and later 
adapted for individual sessions (7 sessions) [8, 9]. The ther-

apy aims to bring meaning to patients’ lives via helping them 
to consider attitudes toward life and death, connecting with 
life through love, art, humor, nature, and relationships; engag-
ing with life through creative pursuits; and developing a 
deeper understanding of their identity and legacy [9].

Another form of structured existential therapy is dignity 
therapy, developed by Dr. Harvey Chochinov for patients 
nearing death, focusing on the production of a “generativity 
document” and aiming to maximize the dignity conserving 
practices and perspectives of the patient [10, 11]. It has been 
studied in terminally ill patients, cancer patients, and patients 
with Huntington’s disease, but not in transplant patients. We 
recently published a case report of modified dignity therapy 
(prolonged over several months) in a patient with CF who 
declined lung transplantation [12]. This therapy is most 
appropriate for patients nearing terminal situations, but is at 
least 2 weeks away from their predicted death. However, as 
in the case report above, themes and strategies can be extrap-
olated beyond the traditionally recommended several ses-
sions towards the very end of life [12].

Mr. A was introduced to the idea of Dignity Therapy 
which resonated with him and he was interested to partici-
pate in creating a Generativity Document for his family, but 
unfortunately, his health deteriorated so that he was not able 
to return to the clinic to finish it. Usually, this therapy can be 
done in hospital or inpatient hospice settings, but fortunately 
for the patient, he was able to spend his last days at home 
surrounded by his family. Nonetheless, Mr. A’s willingness 
to consider and participate in this therapeutic modality sug-
gests that this intervention may hold promise for transplant 
patients in similar situations.

Practically, transplant psychiatrists can also offer a lot to 
their patients facing existential distress. Offering and encourag-
ing such practical interventions as taking care of finances, 
deciding on surrogate decision makers if not already done, 
code status, burial arrangements, and so on helps patients not 
only feel in more control of their lives but also take care of oth-
ers, knowing that their loved ones will be empowered with 
patients having already made some important decisions. In 
addition, having addressed and faced “the unthinkable” to the 
best of their ability allows the patient to re-focus on the here 
and now, and enjoys present life as much as possible. For some 
patients it is important to decide who will inherit their favorite 
collections, while others decide who will take their daughter 
for prom dress shopping if they are no longer there. As difficult 
as these decisions are, this allows patients to stay in control and 
take care of their loved ones. Patients can be encouraged to 
further express their feelings at this time through any methods 
that best speak to them: further discussion with mental health 
professionals, talking with family, friends and online commu-
nities, creating or appreciating art and music, journaling, being 
in nature, prayer, and meditation [13].

In addition, transplant psychiatrists can encourage 
patients to verbalize and ask important questions of their 
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transplant teams, that might not have been addressed but be 
important (e.g., how long do I have left, how will my death 
might look like, how will doctors ease my pain and suffer-
ing). Not infrequently transplant psychiatrists act as a trans-
lator between the medical world and the human existential 
experience for transplant candidates and recipients. In the 
same capacity, it might be the transplant psychiatrist who 
recognizes the need for and suggests the involvement of the 
palliative care team. Historically, transplant teams have 
tended to be very protective of their patients and averse to 
involvement of the palliative care transplant patients, either 
before or after transplantation, are still infrequently referred 
to palliative care [14]. Some of the barriers to these referrals 
and collaboration include (1) unrealistic expectations for 
survival on behalf of patients, (2) unwillingness on the part 
of patients and their families to plan end-of-life care, (3) 
seemingly contradictory goals of transplant and palliative 
care, (4) medical teams equating palliative care with end of 
life, (5) patient fear of abandonment by the transplant team, 
and (6) lack of access to palliative care services [14]. It may 
fall on the transplant psychiatrist to educate both the patient 
and the transplant team on the importance of palliative care 
interventions and involvement.

Working with transplant patients’ existential distress and 
concerns is challenging and yet it might be the most reward-
ing aspect of being a transplant mental health clinician where 
our combination of medical and mental health expertise as 
well as human experience can bring the necessary space and 
wisdom to our transplant patients to transcend their suffering 
into meaning.
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Take Home Points
 1. Transplant patients, either pre- or post-transplanta-

tion, will bring a variety of existential concerns to 
their mental health providers, focusing on grief of 
lost experiences and expectations, meaning of life, 
fear and thoughts of death and dying, changes in 
relationships and roles, individual freedom versus 
dependency on others, and sense of dignity. It is 
important for transplant clinicians to be able to cre-
ate the safe space for patients to bring up and dis-
cuss these experiences and feelings, normalize, 
bear witness, and validate.

 2. Existential interventions, which have been studied 
in other chronically ill populations, can be applied 
to transplant patients. These include existential, 
meaning- centered, and dignity therapies. Studies 
on these interventions for transplant recipients are 
lacking, but would be most welcome.

 3. Practical interventions that transplant mental health 
clinicians can employ with patients with existential 
distress are guiding patients to yield control over 
decisions they can make, while also taking care of 
others in their life: bringing finances into order, 
making a will, burial arrangements, as well as leav-
ing letters/videos/memories for loved ones, making 
amends, saying goodbyes, and so on, depending on 
an individual case. In addition, transplant mental 
health clinicians can provide further education 
about and connect the patient with the palliative 
care team, if not already done.
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32Psychological Adaptation 
Post- Transplantation

Susan Rubman

 Introduction

The United Network for Organ Sharing (UNOS) reported 
that there were nearly 40,000 organ transplants performed in 
2019  in the United States [1]. Clearly, the first and most 
immediate goal of solid organ transplantation is to prolong 
the life of the recipient. As survival rates for all types of 
organ transplantation improve and transplant recipients live 
longer, evaluation of post-transplant life becomes the focus 
of attention. Ultimately, the goal of transplantation is to 
restore not only the individual’s physical health status but 
also the mental health, lifestyle, and the quality of life (QOL) 
of the individual.

Recipients’ immediate post-operative course is, necessar-
ily, dominated by medical stabilization and management, 
adjustment of immunosuppressant regimens, and attendant 
surgical sequelae. Early complications while patients are still 
hospitalized, such as bleeding, infection, return for addi-
tional surgery or graft dysfunction, can provoke significant 
anxiety, depression and, in some cases, post-traumatic stress 
disorder specific to transplant (PTSD-T). Post-operative 
complications, high-dose steroids, other immunosuppressant 
medications, and extended Intensive Care Unit (ICU) stays 
contribute to the onset of delirium with symptoms of halluci-
nations, delusions, disorientation, agitation, and confusion. 
These early events can challenge patients’ hopes for a smooth 
recovery and create anxiety about the future.

Following transplant surgery, recipients typically express 
relief and gratitude at being “reborn” or “given a second 
chance at life.” As they physically recover, their expectations 
shift toward the hope and expectation of a life not dictated by 
their illness and a return to premorbid activities. Patients’ 
experiences following transplantation, however, are often 
considerably more complicated than this, with resultant 
effects on psychological functioning.

Mental health issues after transplantation take one of 
three forms: new onset, return of prior conditions, or exacer-
bations of pre-existing disorders. Poor or impaired psycho-
logical function prior to transplant is associated with poorer 
adjustment and mental health concerns post-transplant [2, 3]. 
Table  32.1 outlines the factors that influence the develop-
ment of impaired psychological adjustment 
post-transplantation.

Mood disorders following organ transplantation have 
received significant attention in the literature. Rates of 
depression and anxiety following transplant are higher than 
in the general public and also higher than populations of 
patients with other medical conditions [4]. In the first year 
following lung transplant, rates of depression were found to 
be 26%–30% [3]. Heart transplant recipients experienced 
similar rates of depression in the first 3 years post-transplant 
[5], although some estimates are considerably higher [6, 7]. 
Approximately 25% of kidney transplant recipients experi-
ence depression [8] and prevalence rates are similar for liver 
transplant recipients, although some studies do reveal higher 
estimates [9–12]. Significantly, depression has been found to 
increase risk for post-transplant morbidity and mortality 
[12]. In a meta-analysis evaluating risk factors for morbidity 
and mortality, depression increased the relative risk of post- 
transplant mortality by 65% [4].

Anxiety disorders also occur with a high degree of fre-
quency post-transplant. Between 10% and 25% kidney trans-
plant patients experience significant anxiety with rates 
ranging as high as 50% [9, 13]. Prevalence rates for lung 
transplant recipients are similar to kidney outcomes [14]. 
Prevalence data for cardiac transplant are also similar, with 
26% of recipients experiencing some form of anxiety [7]. 
Liver transplant patients experience anxiety at a slightly 
higher rate, with estimates up to 35% for recipients experi-
encing symptoms [2]. Anxiety and depression are also con-
sidered risk factors for disrupted body image post-liver 
transplant [15].

Transplant recipients, by definition, are exposed to 
extraordinary stressors, e.g., life-threatening illness, surgery, 
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Table 32.1 Factors affecting psychological adjustment 
post-transplant

Pre-transplant psychological conditions
   • Anxiety
   • Depression
   • Post-traumatic stress disorder
   • Alcohol/substance use
   • Ineffective coping strategies
   • Inaccurate expectations of transplant
   • Psychotic disorders
Medical or physical changes
   • Medication side effects
   • Sleep problems
   • Cognitive changes/delirium/encephalopathy
   • Sexual dysfunction
   • Pain or discomfort
   • Physical limitations or decreased physical endurance
   • Sequelae of alcohol or substance use
Contributing stressors
   • Complicated medical regimens/medication non-adherence
   • Financial impact of transplant (medical costs, loss of income)
   • Altered body image
   • Alteration in social functioning
   • Alteration or loss of vocational functioning
   • Alteration or loss of recreational functioning
   • Need to accept assistance from others
   • Inadequate social or instrumental support

and ICU stays, which predisposes them to stress responses. 
In a recent systematic review, Davydow [16] and colleagues 
addressed the prevalence of Post-traumatic Stress Disorder 
post solid organ transplantation PTSD-T and found that from 
1% to 16% of patients experience full PTSD-T and that up to 
46% of patients experience significant PTSD-T symptoms. 
PTSD-T is noted to occur in all categories of solid organ 
transplants.

Substance use post-transplantation is a significant con-
cern for all patients, but in particular, relapse is a concern for 
those individuals whose original illness was related to alco-
hol or other substances. The majority of studies in this area 
focus on alcohol use in patients who underwent transplant 
for alcohol-related liver disease, although relapse is noted in 
other populations as well. One meta-analysis of risk of alco-
hol relapse indicated that approximately 6% of patients per 
year will relapse to alcohol use and that new relapse events 
can occur as long as 10 years post-transplant [17]. Viewed 
from a different perspective, a separate systematic review 
investigating alcohol relapse in patients transplanted because 
of alcohol-related liver disease reported relapse rate of 22% 
over approximately 4 years [18]. This clearly presents a seri-
ous health risk.

Although most transplant patients experience significant 
and dramatic improvements in their health, post-transplant life 
does not always mean an immediate or complete return to 
their premorbid health or lifestyle. Data consistently indicate 

that quality of life (QOL) after transplant is superior to pre-
transplant QOL, particularly in the areas of physical and social 
functioning, and mental health [19, 20]. Many patients, how-
ever, continue to experience reduced physical capacity com-
pared to their pre-illness status, and for all transplant patients, 
physical QOL is worse than that of healthy populations [19]. 
Improvements in QOL appear to be relatively consistent 
across liver, kidney, heart, and lung transplantation [16]. 
Patients’ social support and activity levels are found to be 
mitigating factors in QOL post-transplant [3, 20, 21].

Transplant surgery is not the “finish line” of an individu-
al’s illness, but rather, it marks a transition to a new status, 
one which requires ongoing adaptation. The case below 
highlights some of the challenges that patients face.

Case History

History of Presenting Complaint

Mr. C. was a 57-year-old male diagnosed serendipitously 
with non-alcoholic steatohepatitis (NASH) cirrhosis while 
undergoing workup for an unrelated condition. Initially, his 
disease course was uneventful and remained stable for sev-
eral years. Eventually, however, he began to develop compli-
cations of his cirrhosis including several significant episodes 
of gastrointestinal bleeding, requiring banding of esophageal 
varices. He further developed portal hypertension, hepatic 
encephalopathy, and ascites.

In the early phase of his illness, Mr. C. was employed full 
time in a sales position. He was able to work, socialize, and 
maintain his regular activities and lifestyle. At the time of his 
diagnosis, he was married with adult children. His wife and 
family were supportive throughout the course of his illness.

Mr. C. had been passionate about sports all his life and 
was a highly competitive mixed doubles tennis player. In 
addition to his regular work, Mr. C. and his long-time tennis 
partner had opened a tennis school and were involved in pri-
vate coaching. Mr. C, his wife, and their children considered 
his tennis partner a member of the family, even though they 
were not actually related. As his liver disease progressed and 
his episodes of decompensation rose, he had to withdraw 
from the majority of his activities. Over a five-year period, 
he retired from his job, quit playing tennis, reduced, and 
eventually stopped coaching tennis, but nominally retained 
his business relationship with his tennis partner.

Mr. C’s brother was found to be a suitable candidate to be a 
living liver donor for him and transplant surgery was subse-
quently scheduled. One week prior to the procedure, in a pre-
surgical abdominal MRI, Mr. C. was noted to have a 
non-occlusive portal vein thrombus, and a lesion suspicious 
for hepatocellular carcinoma. Surgery was deferred while he 
underwent additional evaluation and anticoagulant therapy for 
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the thrombus. Mr. C. was disappointed but understood the rea-
son for the postponement of the surgery. He was able to main-
tain a grossly appropriate mood and adjustment to this event.

After 5 months, he progressed to transplant and received a 
right lobe from his brother and underwent portal vein throm-
bectomy. The procedure was unremarkable, and he was dis-
charged home after 7 days. Early phase recovery at home was 
noteworthy for one episode of hallucinations in the setting of 
significant use of narcotic pain medication. He also noted 
increased pain from prior tennis injuries and significant mus-
cle weakness and deconditioning, limiting his participation in 
activities of daily living. He had physical therapy and made 
good physical gains, largely regaining his independence.

Five months post-operatively, Mr. C. presented to a hepa-
tology follow-up appointment and reported that for the past 
month he had been experiencing significant mood changes, 
tearfulness, and anxiety. He was subsequently referred to 
Transplant Psychology for evaluation.

Mental Status and Behavioral Observations

Mr. C. presented as awake, alert, oriented, with functional 
attention and concentration, capacity for goal directed behav-
ior, planning, and abstract thought. Grooming, attire, and 
social behavior were appropriate. Presentation was dramatic, 
with large gestures. He stated that he believed he might be 
experiencing PTSD associated with his pre-transplant health 
experiences.

Affect was labile and patient became tearful abruptly and 
frequently over the course of the evaluation. This alternated 
with appropriate affect. Mood was reported as variable rang-
ing from dysphoric, anxious, and irritable to euthymic. Sleep 
was disrupted by middle of the night awakenings, which 
were prolonged by worry. In addition, because of sleep dis-
ruption, he developed inconsistent morning rise times, which 
affected the timing of his immunosuppressant medications. 
He occasionally missed doses, which was atypical for him. 
He denied nightmares or intrusive recollections of his proce-
dure or illness. Appetite was stable. He acknowledged fleet-
ing, passive thoughts of death, without suicidal ideation, 
plan, or intent. There was no evidence of manic or hypo-
manic symptomatology. There were no obsessions or com-
pulsions, and no evidence of panic disorder.

Despite his sad mood, irritability, and anxiety, Mr. C. was 
extremely grateful for his transplant; he felt better physically 
than he had in years. He was appreciative of the sacrifice his 
brother had made for him and of the care that his wife had 
provided for him. He was eager to return to work and had 
even tried returning to playing a little bit of tennis. But he 
described substantive deterioration and conflict in his rela-
tionships with his wife, his business partner, and with his 
brother, as well as new and frequent disagreements between 

his wife and tennis partner. He felt that his increased irritabil-
ity and anxiety had somehow caused this discord and he felt 
both helpless and responsible for the changes in these 
relationships.

It is of note that steroids had been discontinued several 
weeks prior to assessment. He was not taking any psychotro-
pic medications.

Psychiatric and Substance Use History

Mr. C. had a history of one episode of depression 20 years 
earlier and was prescribed a Selective serotonin reuptake 
inhibitor (SSRI) for approximately 1 year. He discontinued 
the medication because he felt that it blunted his emotions. 
There was no family history of bipolar disorder.

Alcohol use was historically limited to 2–3 glasses of 
wine per week, discontinued upon recommendation of his 
physician several years prior to transplant. There was no 
other substance use history.

Diagnosis and Treatment

Patient was diagnosed with Major Depressive Disorder. 
Treatment plan included Cognitive Behavior Therapy (CBT) 
for depression, active problem-solving skills training, and 
Transplant Psychiatry referral for medication evaluation.

Quite early in the course of psychotherapy, Mr. C. revealed 
that several weeks prior to his referral to Psychology, he felt 
that he was ready to step back into his old life and began to 
resume his prior social and vocational functioning, picking 
up right where he had left off. He noted that conflicts with his 
wife and business partner tended to occur around his partici-
pation in work-related activities, chores, or other tasks at 
home. He did not recognize that, out of necessity, others had 
adapted to his absence and moved forward for the past 
5 years, assuming responsibility for tasks that had previously 
been his, while he had been attending to his health. His ten-
nis and business partner had hired new staff and changed 
procedures. Similar shifts occurred at home. His attempts to 
return to his old pursuits were unsuccessful and he was frus-
trated and disappointed.

Mr. C. was typically conflict averse. His social style in 
general was very expressive and easily misinterpreted. He 
was aware that he was being perceived as “demanding, suf-
focating and critical of others,” and his anxiety and depres-
sion increased as conflict increased.

CBT was targeted toward increasing his understanding of 
how his thoughts and behavior affected his mood, as well as 
how his behavior affected those around him. Therapy was 
also directed toward improving his ability to communicate 
appropriately and effectively with others. At the same time, 
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he was instructed in listening techniques to improve his 
understanding of other peoples’ communication with him. 
He was very receptive to these strategies and implemented 
them effectively, reducing conflict significantly.

He was prescribed a low dose SSRI which eliminated his 
lability but did not blunt his emotions.

Therapy continued to address his accelerated expectations 
of his return to a non-illness-based lifestyle. Over the course of 
several sessions, he was able to recognize that during his ill-
ness “time had not stopped” for those around him; things had 
changed, and his reintegration needed to take this into account. 
At home, he deliberately revised his interactions with his wife, 
and rather than ruminating silently or being critical of her han-
dling of chores, driving or other tasks, he was intentional and 
genuine in showing his affection and his appreciation of her 
care of him. They began to work collaboratively to accomplish 
activities and restore their relationship.

At work, he adopted more flexibility in his goals and 
became appreciative of his partner’s new business activities, 
with the recognition that she had to make decisions in his 
absence. She, in turn, felt more respected and less criticized, 
and they were able to renew their working partnership and 
friendship. He began to coach again.

Although he experienced some health challenges in his 
transplant recovery, including neutropenia, and some renal 
concerns, as his relationships and functional capacity 
improved, mood improved to normal, and sleep issues and 
anxiety resolved. He was fully adherent with his medication 
regimen.

Over the next several months, Mr. C. began to reflect on 
his life-long involvement with the sports and tennis industry 
and began to withdraw his participation somewhat. He had 
not returned to his pre-illness level of tennis ability and he 
also began to recognize that his priorities were shifting. In 
the months following transplant, it had been imperative to 
him that he returned to his old life, and he attempted to do it 
with little regard for anything but his own definition success, 
a checklist made up of activities from his premorbid routine. 
But as he progressed, he became aware that his transplant 
experience had refocused his values and goals. He indepen-
dently noted less reliance on external rewards (such as atten-
tion for athletics), as well as improvement in self-esteem and 
more satisfying relationships. He began to feel that his life 
had a new purpose. He continued to coach but increased 
spending time with his wife, family, and friends. He elected 
to continue psychotherapy on an as-needed basis, with occa-
sional check-ins but felt ready to move forward comfortably 
with his life.

Clinical Questions
 1. What was the role of social support in Mr. C’s psycho-

logical adjustment?

 2. How is this case consistent with the known literature 
regarding psychological adjustment post-transplant? 
How is it inconsistent?

 3. Mr. C readily acknowledged his mood changes and 
reported them independently to his transplant physician, 
which enabled him to obtain early intervention. What is 
the possible trajectory of these mood changes without 
intervention?

 4. What steps can be implemented to reduce the frequency, 
severity, and impact of mood and adjustment changes 
post-transplant?

 Discussion

Mr. C’s mood changes, although consistent with the litera-
ture regarding depression following transplant, were some-
thing of a surprise to his treatment team. He had shown great 
resilience to stressors prior to surgery, and his recovery from 
surgery had been remarkably smooth. He had no recent his-
tory of mental health issues and he had good social support 
prior to transplant. The reasons for his decline in mood were 
not immediately obvious.

For many individuals post-transplantation, mood changes 
are attributable to obvious triggers of anxiety and depression; 
pain, prolonged recovery from surgery, medical setbacks, 
cognitive changes, or an inability to participate in recreational 
or reinforcing activities. For others, however, the precipitants 
of mood issues are less obvious. Mr. C was grateful for his 
restored health and was able to return to several aspects of his 
prior life, but his expectations and goals were not entirely 
realistic. This led to significant frustration, and his coping and 
problem-solving style led to conflict and decreased social 
support. In this context, his depressive symptoms are entirely 
predictable and understandable. Treatment was directed 
toward resolving the problematic underlying beliefs, as well 
as managing his social behavior and disruptive emotional 
lability. Mr. C’s intact cognition and motivation to participate 
in therapy were assets which allowed him to benefit signifi-
cantly from treatment. Given the potential effects of mood on 
health behaviors and mortality, it is critical to be able bring a 
variety of evidence-based interventions to the problem and be 
able to intervene effectively.

The process of recovery from transplant surgery is not lin-
ear. Early in the course of recovery, daily life actively 
revolves around health maintenance regimens and assess-
ment of physical health. As physical recovery and adaptation 
occur over the longer term, QOL variables become more 
salient. This case highlights the importance of treating the 
whole individual and recognizing the value of ongoing 
assessment of mood and adjustment.
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Take Home Points
1. Post-transplant psychological adaptation means 

navigating the contrast of gratitude for the opportu-
nity for a longer, healthier, more meaningful life, 
against the sometimes unexpected challenges of 
medical and psychological sequelae associated with 
transplantation.

2. Mood changes do not always occur in the immedi-
ate post- transplant period, and ongoing assessment 
at medical follow-ups is critical.

3. Optimizing psychological function post-transplant 
not only directly affects QOL but may also impact 
risk for other negative health events.
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33The Choice of Not Pursuing 
the Transplantation

Yelizaveta Sher

 Introduction

Transplant clinicians routinely make pre-transplant determi-
nations about patients’ psychosocial candidacy guided by 
existing evidence [1–4] and ample clinical discussion. 
However, there is less discussion and research about patients 
who choose to decline transplantation, potentially even 
before their official referral and evaluation. While patients 
have an absolute right to this decision, which is hopefully 
congruent with their values and goals, their physicians 
might worry that this decision is premature, not based on 
full knowledge and appreciation of prognosis and risks of 
declining versus pursuing transplantation, guided by anxi-
ety or depression, and/or simply not in the best interests of 
the patient (of course as defined by the physician). This 
might be especially morally distressing to the clinical team 
when the patient has a relatively excellent prognosis after 
transplantation.

Transplant psychiatrists and psychologists, thus, might be 
consulted by the transplant teams to specifically address the 
question of patient’s ambivalence toward or strictly declining 
transplantation in an otherwise “good or excellent candi-
date.” Psychiatrists might also be integrated into or consult to 
the medical referring teams (e.g., heart failure team, nephrol-
ogy clinic, cystic fibrosis (CF) program) and thus called 
upon for their expertise, when patients decline referral to the 
corresponding transplant program even for an initial 
evaluation.

While there is a greater need for studies on patients’ 
decision- making and refusal of transplantation, several 
papers have started to shed light on patients’ perspectives. A 
study of 164 adult chronic dialysis patients in Slovenia dem-
onstrated that 35.0% of patients declined transplantation and 
20.0% were undecided [5]. Of note, patients declining trans-
plantation were significantly older as compared to those who 

wanted to be transplanted (67  ±  16 vs. 57  ±  16  years; 
P < 0.001). The main reasons to decline transplantation were 
feared side effects of immunosuppressant medications 
(31.6%), worry about unpredictability of transplant out-
comes (29.8%), and poor outcomes in fellow patients 
(28.1%) [5]. A qualitative paper of attitudes in patients with 
CF declining lung transplantation (at least initially) described 
the following reasons: (1) prior encounters (e.g., patient’s 
experience with fellow patients’ negative transplant out-
comes); (2) psychological (e.g., acceptance of a shortened 
lifespan due to religious belief); and (3) medical [6]. The 
medical reasons included perceived discrepancy between 
patient’s and physician’s understanding of patient’s progno-
sis, patients’ fear of acquiring new medical conditions and 
complications, trading one disease they know (CF) for 
another they do not (transplant), and feared side effects of the 
immunosuppressants [6].

In addition, a blogger on the CF Foundation website 
shared his reasons behind choosing not to select lung trans-
plantation for his progressing CF, including the costs of the 
procedure and the debt he might leave his family with, his 
personal medical risk versus benefit analysis, and the actual 
stress of the transplant evaluation, all coupled with the sense 
of peace and appreciation of life he has already had [7].

To add to this increasing and important conversation, this 
chapter describes a case of a young patient with CF declining 
referral to lung transplantation and explores the role of a psy-
chiatrist in evaluation of her decision-making as well as pro-
vision of support to the patient, her family, and the referring 
medical team.

Case History

Miss A was a 25-year-old woman with CF, complicated by 
pancreatic insufficiency, diabetes, malabsorption, CF-related 
liver disease, and end-stage lung disease. Miss A’s CF team 
had discussed lung transplantation with the young woman 
on several occasions and finally recommended referral when 
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her forced expiratory volume in 1 s (FEV1) dropped to 27%, 
in line with the guidelines from the CF Foundation [8]. They 
were surprised, however, when Miss A turned down this 
referral. Despite teaching and multiple discussions with the 
CF team, the young patient declined to even meet with the 
lung transplant clinicians for further education and initial 
evaluation. Thus, the CF team consulted an embedded CF 
psychiatrist (also a transplant psychiatrist) to further evalu-
ate patient’s decision-making and any potential psychiatric 
contributors to her decision, such as depression and/or 
anxiety.

Miss A welcomed an opportunity to meet with the psy-
chiatrist to explore her own reasoning and to find further 
 support. In an interview with the psychiatrist, she discussed 
her upbringing in a family with supportive parents and a 
younger sister without CF. She shared that her Christian faith 
provided her with a lot of meaning. Miss A was single with-
out children and lived with her parents. Miss A was proud of 
finishing college as her grandparent had been an educator 
and she felt proud to honor her loved one with this accom-
plishment. She enjoyed working for her parents’ private 
business when she physically could.

During an evaluation, Miss A expressed that she had 
thought a lot about lung transplantation and made her deci-
sion to NOT pursue lung transplant after much deliberation. 
She declared that she clearly understood her underlying con-
dition of CF, its progressive nature, and her deteriorating 
course with early mortality. She shared that she was able to 
appreciate the risks and benefits of transplantation from her 
own education, some education from the CF team, and 
knowledge from her friends who had pursued it, as well as 
the consequences of not going through transplantation. In 
fact, she had several friends with CF who underwent lung 
transplantation but had only lived for 2–3  years afterward 
with significant complications and she did not want to repeat 
their experience. She understood that people with CF typi-
cally have a longer life expectancy after lung transplantation 
compared to her friends who unfortunately had negative out-
comes, as well as compared to individuals going through 
lung transplantation for other than CF reasons. However, she 
felt that transplantation was not consistent with her personal 
and spiritual values.

Miss A felt that she had been through a lot of physical 
suffering in her life, such as multiple prior treatments and 
hospitalizations, challenges with her prior gastrostomy tube, 
and a particular hospital admission during which she required 
Bilevel Positive Airway Pressure (BiPAP) in the intensive 
care unit (ICU). However, by this time in her life, she was 
against invasive interventions, such as intubation, insertion 
of chest tubes, or transplantation of someone else’s lungs 
into her body. She did not want to go through the pain and 
the distress associated with these procedures, be connected 
to tubes and machines, or stay in the intensive care unit 

(ICU). In addition, she strongly felt that that she wanted to 
live her best life and then die with her native organs inside of 
her body. Miss A did not have regrets about her life and felt 
accomplished looking back. She wanted to live and have a 
good quality of life, but she did not want invasive interven-
tions to prolong her life.

The patient shared that she had struggled with anxiety and 
depression, but had no psychiatric hospitalizations, history 
of suicidal ideations, or suicide attempts. At this time, she 
felt sad about her situation and prognosis, felt guilty about 
the pain she might cause her parents and sister with her fur-
ther deterioration and then her passing, and was worried 
about them. She had increased anxiety with progression of 
her respiratory condition. She worried that her parents might 
not understand her choice. She had good sleep, but decreased 
appetite and energy in context of her physical illness. She 
was bothered by dyspnea, nausea, and pain.

The patient was diagnosed with anxiety secondary to her 
medical condition and adjustment disorder with depressed 
mood. She was found to have capacity to make a decision 
regarding transplantation, given that she clearly articulated 
her choice and understood her diagnosis, prognosis, pro-
posed intervention and alternatives with risks versus bene-
fits, and appreciated the gravity of her decision.

With patient’s permission, the multidisciplinary meeting 
was facilitated with all the members of the CF multidisci-
plinary team, patient, and her family, co-facilitated by the CF 
pulmonologist and the psychiatrist. Her current situation, 
prognosis, and options were again discussed, and patient 
again clearly expressed her choice. She was able to address 
her parents with the support of her team and her parents were 
supportive of her decision, even though they understandably 
had wished that patient would choose a life-prolonging 
intervention.

Patient was referred to the palliative care team for man-
agement of her physical symptoms. She continued to work 
with the CF psychiatrist addressing her psychological symp-
toms with medications (e.g., mirtazapine and bupropion) and 
psychotherapy (e.g., modified dignity therapy) [9]. Patient’s 
quality of life was optimized (e.g., her dyspnea, cough, 
fatigue, and nausea were managed) and she was able to expe-
rience several events important to her (e.g., taking few short 
trips with her friends and family, enjoying her time with her 
loved ones). She died 18 months later on hospice surrounded 
by her family.

Clinical Questions
 1. How do we ensure that a patient who declines evaluation 

for transplantation makes a decision based on reasonable 
information?

 2. How do we appreciate a possible contribution of psychi-
atric conditions, such as depression or anxiety, to patient’s 
decision not to pursue transplantation?
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 3. What support should patients who decline transplantation 
receive from their medical teams?

 Discussion

During a transplant evaluation, patients receive important 
education from the evaluating transplant team, including 
additional information about their disease, the natural prog-
nosis of their condition, and expectations with and without 
transplantation, including associated risks and benefits. 
Throughout this process, patients’ understanding of the 
transplantation process is assessed and the informed consent 
is obtained. Patients are assumed to have capacity unless 
there are obvious concerns, such as a cognitive or psychiatric 
condition, that clearly impair their decision-making.

On the other hand, it is harder to assess patient’s decision- 
making as the one based on full appreciation of their medical 
situation and treatment options, when a patient does not 
receive this official education from the transplant team. It 
then falls upon the referring team to provide their patient 
with this education, while being tactful and mindful of 
patient’s wishes and reservations (e.g., expressed anxiety to 
even receive such information). Patients decline referral for 
multiple reasons, and it is important for clinicians to under-
stand and appreciate these reasons. Patients might fear fac-
ing their mortality and thus reject interfacing with the 
transplant team and the medical decision that clearly places 
this reality in front of them. Patients might have other anxiet-
ies about this significant intervention that they avoid con-
fronting (e.g., pain, intubation, complications). They might 
have had friends or fellow patients who have had negative 
transplant experiences (as our patient did and as echoed in 
the existing literature [5, 6]). At the same time, while the 
patient might decline any conversations about transplanta-
tion with their referring treatment team, the medical provid-
ers are also cognizant of the fact that transplant evaluations 
are frequently time sensitive, and postponement of such 
evaluation might jeopardize a patient’s chance to do well. 
Thus, the team has a responsibility to tactfully provide 
important information to ensure that the patient indeed has 
the necessary facts to make an informed decision.

There are several strategies that the referring team can 
employ to aid such discussion and facilitate the best non- 
pressured environment to provide patients with the best 
information. One intervention is ongoing work with the 
patient to fully understand the patient’s goals, values, and 
reasons behind their resistance to or refusal of referral. 
Elements of motivational interviewing can be used to high-
light patient’s decisions congruent and discordant with these 
goals. The mental health professional can be very important 
and helpful with this approach. The team can also choose the 
medical provider who patient has the best rapport with to 

provide important information around the transplantation. In 
addition, the team can provide education to the patient in 
written forms (e.g., educational pamphlets, books [10]), 
offer links to important sites (e.g., CF Foundation for patients 
with CF [11], The International Society of Heart and Lung 
Transplantation (ISHLT) for cardiothoracic candidates [12]) 
and available decision-making tools (e.g., Kidney Transplant 
Decision Aid for kidney transplantation [13]), and connect 
patients with other peers. It might be important to see this 
patient more frequently in clinic and check back during the 
next clinic visit (or in a follow-up phone call) in regard to 
information digestion and any follow-up questions that 
patients might have. Again, psychiatrists and psychologists 
might play a very important role during this phase. These 
mental health clinicians may incorporate elements of moti-
vational interviewing, such as enhancing ambivalence, 
encouraging change talk, and others, as well as their exper-
tise in transplantation medicine to guide the team in conduct-
ing these important conversations with the patient. At the 
end, this is a patient’s decision, but the referring team has an 
obligation to provide necessary information for patient to 
base their decision on the best facts.

In the case of Miss A, the team had provided her with 
relevant information over the years and she had also sought 
out additional information on her own. The psychiatrist was 
able to have a discussion with the patient around her decision 
where she was able to share her knowledge and explain the 
reasons behind her decision. The multidisciplinary meeting 
involving patient’s family further cemented her and the 
team’s understanding. For Miss A, it was a clear that a com-
bination of her knowledge of transplant, unfortunately 
tainted by the negative experiences of fellow CF patients, but 
also coupled with her strong faith, belief that she was meant 
to die with her native organs, and appreciation of her limita-
tions of what she was willing to physically undergo and tol-
erate provided a clear basis for her decision.

In addition, it is important to evaluate patients for the 
presence of any mental health conditions that might nega-
tively contribute to the patient’s decision to decline refer-
ral for evaluation or transplantation itself. Patients with 
chronic medical conditions are indeed at higher risk for 
mental health conditions and, in particular, patients with 
CF have 2–3 times higher rates of depression and anxiety 
compared to the community samples [14]. There are 
instances when patient’s anxiety can severely impede their 
ability to confront their mortality via evaluation for trans-
plantation or depression might contribute to the desire to 
hasten death and thus be a driving factor behind forgoing 
any interventions to prolong life. It is of course important 
to properly diagnose and treat these conditions via psycho-
education, psychotherapy, medications, and/or interven-
tional treatments in an attempt to overcome these barriers. 
Untreated mental health conditions can indeed interfere 
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with the patient’s ability to fully take care of themselves 
and their new organ and/or contribute toward the ambiva-
lence about transplantation and thus make the patient a 
minimally acceptable or poor psychosocial candidate for 
transplantation. These conditions would need to be 
resolved before the patient could be fully recommended 
for transplantation for their own well-being as well as the 
stewardship of the precious donor resources. However, 
anxiety and depression can co-exist with the decision to 
forgo transplantation and not impair the decision-making 
or necessarily influence the decision (see Chap. 5). In any 
case, it is the responsibility of the referring team (in this 
case, the CF team) to provide necessary mental health 
resources to such patient, in order to either to address men-
tal health concerns to clear the way for referral and trans-
plantation and to ensure the best post-transplant outcomes, 
and/or to decrease patient’s suffering and optimize quality 
of life regardless of the decision about transplantation. In 
the case of Miss A, clinical assessment demonstrated that 
while she had comorbid symptoms of anxiety and depres-
sion secondary to her medical condition, they were not the 
main influencers in her decision to decline transplant. In 
fact, it was reassuring that the patient felt proud and 
accomplished looking back at her life versus desponded 
and regretful. She wanted to continue living as long as she 
had fair quality of life and denied the wish to die or hasten 
her death. Miss A was provided with mental health ser-
vices within the CF clinic, where her symptoms were 
treated with psychotropic medications as well as psycho-
therapy best suited for her existential concerns. Both inter-
ventions allowed her quality of life to be optimized. Of 
further note, treatment of her anxiety and depression did 
not change her decision to decline transplantation.

In addition, it might be helpful and important to inquire 
about patient’s spiritual or religious beliefs. This can help the 
team to understand if such beliefs influence or guide patient’s 
decision-making about transplantation and whether these 
beliefs (and potentially associated community) provide the 
patient with the additional support system. One approach is 
by starting with simple open-ended questions embedded in 
the rest of the interview, such as “Are religion or spirituality 
important parts of your life? or Do you rely on your faith 
during challenging times?“ [15]. If patient answers yes to 
these questions, you can further ask about particular beliefs 
and offer to connect them with appropriate further resources, 
if needed, such as a chaplain. For Miss A, both religion and 
spirituality were important and helped her to make decisions 
while providing enormous sources of support. Honoring and 
showing appreciation of her background allowed the team to 
also show further support to her.

While Miss A’s referring CF team was disappointed that 
she turned down the referral to transplantation and thus the 
chance to prolong her life, the team was understanding of her 
decision. The patient and her team had many important dis-
cussions regarding her goals of care and values. It was 
important for the patient to optimize her quality of life, but 
not undergo any invasive procedures. She was also referred 
to the palliative care team. Thus, the patient was able to be 
followed closely by the medical and mental health providers 
from the CF team as well as the palliative care team to pro-
vide her and her family with necessary medical, mental 
health, existential, spiritual, and structural support. The 
patient was able to continue to enjoy her life and even have a 
few small trips with her family. When her physical condition 
deteriorated to significant dyspnea and anorexia, she was 
admitted to the hospice and died in comfort and peace sev-
eral weeks later.

When patients decline transplantation, their medical 
teams will continue to provide patients with medical care 
congruent with patient’s goals and values. It is important for 
the team to fully discuss patient’s wishes, including 
advanced care planning and decisions regarding intubation 
and resuscitation as appropriate. In addition, ideally, medi-
cal teams would connect their patients who decline trans-
plantation to appropriate services, such as palliative care 
and mental health providers, if not done already. It is impor-
tant to accurately introduce palliative care team to the 
patient, as the multidisciplinary team able to provide a vari-
ety of supportive services aimed to optimize patients’ qual-
ity of life across the disease continuum, including, but not 
exclusively toward the end of life. However, many patients 
also feel reassured knowing that there are clinicians who 
specialize in comfort toward end of life, ensuring that they 
will not suffer and can die with most dignity. It is also 
important to remember that it is not only patient, but their 
family who is going through this experience. By taking care 
of the patient holistically, the team also is taking care of 
their family, anticipating their grief. The family who knows 
that their loved one has made their best decision for them-
selves and was taken care of throughout their disease con-
tinuum including end-of-life and dying, is aided in their 
grieving process.

Physicians are hard wired and trained to work toward pro-
longation of their patients’ lives. There are times when 
patients have different values and goals, such as in cases of 
individuals declining transplantation. Transplant and consult 
liaison psychiatrists might be called in such cases to help 
evaluate and support such patients. While particularly chal-
lenging, these cases might be especially illuminating and 
meaningful for medical and mental health professionals.
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Take Home Points
 1. Consult liaison mental health clinicians may be 

particularly skilled in evaluating patients who 
decline referral for transplantation, focusing on 
understanding their values and goals, connecting 
patients with resources to receive necessary infor-
mation for their decision-making, and guiding 
medical teams to best support their patients.

 2. It is important to evaluate patients for depression 
and anxiety, which might influence patient’s deci-
sion-making to decline transplantation, and then 
appropriately address these symptoms. However, it 
is important to note that symptoms of depression 
and anxiety can coexist with the decision to decline 
transplantation, but not be responsible for it.

 3. Medical and mental health providers of patients 
who decline transplantation have an obligation to 
support their patients incorporating their values and 
goals in context of not pursuing transplantation. 
These patients most likely would also benefit from 
referral to palliative care team for a more thorough 
support of their and their families’ physical, spiri-
tual, existential, and practical needs.
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34Psychiatric Impact of Glucocorticoids 
in Organ Transplantation

Jordan H. Rosen

 Introduction

Despite advances in immunosuppression, the use of gluco-
corticoids in different phases of transplantation remains 
common. Pulses of high doses of steroids are regularly 
employed in the peri-operative period and for treatment of 
acute rejection. Lower dose regimens are routinely used for 
maintenance therapy. Organ-specific regimens may differ in 
their usage of these agents [1]. While glucocorticoids’ effi-
cacy has been demonstrated in randomized controlled trials 
[2], there are numerous associated adverse effects, both acute 
and chronic.

While the somatic effects of glucocorticoids are well 
understood, the mechanisms of neuropsychiatric complica-
tions are less well characterized [3, 4]. Numerous symptoms 
have been reported, including, but not limited to agitation, 
anxiety, distractibility, dysphoria, fear, hallucinations, hypo-
mania, indifference, insomnia, irritability, lethargy, labile 
mood, paranoia, pressured speech, restlessness, and tearful-
ness [5]. In clinical practice, subsyndromal anxiety, insom-
nia, and irritability are very common.

The prevalence of neuropsychiatric side effects ranges in 
the literature from 2 to 62% with 3–6% suffering from severe 
symptoms [6–8]. A majority of patients develop neuropsy-
chiatric symptoms early in treatment. Hall et al. found 86% 
of symptoms occurred within 2 weeks of initiation of treat-
ment, with up to two-thirds of patients developing symptoms 
within the first 5 days [9]. Lewis and Smith’s review found a 
median time to onset of symptoms of 11.5 days with 62% 
developing symptoms in the first 2 weeks and 89% develop-
ing symptoms within 6 weeks of initiation of steroids [7].

Multiple authors have come to the conclusion that affec-
tive symptoms appear to be the most common psychiatric 
adverse effects of corticosteroids [7], [10–12]. In the early 
stages of steroid treatment and those on higher doses, patients 
are more likely to experience manic or hypomanic symp-
toms. Long-term therapy, similar to Cushing’s Disease, is 
more likely associated with depressive symptoms [4, 8, 13]. 
Steroid-induced affective disorders appear to be accompa-
nied by psychotic symptoms more frequently than primary 
mood disorders [7, 11]. Suicide risk is also increased; in a 
national database UK study, the hazard ratio for suicide or 
suicide attempt in patients exposed to steroids as compared 
to controls was 6.89 [14]. Cognitive deficits (especially 
impairment in verbal and declarative memory, and particu-
larly recall deficits in the elderly) are also common with glu-
cocorticoid treatments [9, 15, 16].

Duration of affective or psychotic symptoms has been 
reported with significant variability likely relating to vari-
ation in discontinuation and intervention [3]. Patients 
with delirium may recover more quickly, with one study 
reporting a mean duration of 5.4  days vs. 19.3  days in 
those with depression, mania, or psychosis [17]. Varney 
and colleagues noted that cognitive deficits resolved 
within 3 to 11 months after discontinuation of glucocorti-
coids, though Hall and colleagues noted 7% had persist-
ing deficits [9, 17].

There appears to be a clear dose relationship between 
glucocorticoids and neuropsychiatric symptoms [18]. The 
Boston Collaborative Drug Surveillance Program studied 
718 consecutive patients receiving steroid therapy and 
found that 1.3% of patients receiving doses up to 40 mg per 
day, 4.6% of patients receiving doses between 41 and 
80  mg per day, and 18.4% of patients receiving doses 
greater than 80 mg per day developed neuropsychiatric side 
effects [6]. Similarly, Lewis and Smith found that 77% of 
patients with neuropsychiatric symptoms had received 
40  mg per day or more of prednisone [7]. Most patients 
undergoing organ transplantation who receive steroids 
receive high doses.
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In addition to the steroid dose, other speculated risk fac-
tors for development of neuropsychiatric side effects include 
hypoalbuminemia, disruption of the blood–brain barrier, 
prior steroid-induced neuropsychiatric symptoms, cyto-
chrome p 450 inhibition, longer acting corticosteroid prepa-
rations, female sex, and increasing age [4, 14]. Many of these 
factors are common in patients requiring transplant: many 
patients with liver failure have hypoalbuminemia; the blood–
brain barrier can be compromised during large surgeries; and 
other medications involved may affect the cytochrome p 450 
system.

Withdrawal of glucocorticoid agents can also lead to neu-
ropsychiatric symptoms. This can be due to suppression by 
exogenous steroids or endogenous production leading to a 
derangement in the hypothalamic–pituitary–adrenal (HPA) 
axis, but also may represent a stand-alone withdrawal syn-
drome with preserved HPA function [5]. This syndrome has 
been characterized by sleep and appetite disturbance, depres-
sion, anhedonia, fatigue, irritability, depersonalization, poor 
concentration, anorexia, agitation, psychosis, and suicide 
[3]. Secondary mania, psychosis, and delirium are also pos-
sible [19, 20]. While symptoms improve and often resolve 
within 2–8  weeks [21], symptoms can persist and may 
require a second, more gradual taper [19].

Several agents have been trialed as prophylaxis for neuro-
cognitive side effects during glucocorticoid administration. 
Trials of mood stabilizers, such as lithium carbonate and 
lamotrigine, have been published which show efficacy, 
although the trials have limitations including small sample 
sizes, low doses of prednisone, or lack of quantification of 
symptoms [3, 22, 23]. There is limited case literature show-
ing possible efficacy for valproate as a prophylactic agent 
[24]. Phenytoin, levetiracetam, and amantadine did not show 
significant differences for affective symptoms when com-
pared to placebo in small studies [3, 25–27].

When symptoms do arise, a number of different steps can 
be taken to manage the symptoms. Discontinuing or decreas-
ing steroids to less than 40 mg per day equivalent dose of 
prednisone is suggested generally, though this may not be 
possible in many transplant cases. Mood stabilizers have not 
only shown efficacy in prophylaxis but also in treatment [3]. 
Their use is often limited in transplant populations by need 
for other nephrotoxic agents, significant fluid balance shifts 
in the peri-operative window, and drug–drug interactions.

Antipsychotics have also been shown to be effective in 
treatment of both mood and psychotic symptoms. Davis and 
colleagues found symptom resolution with low-dose anti-
psychotic treatment in 83% of patients with psychosis, 
including 33% in 3 days and 60% in 1 week [28]. Similarly, 
Brown and colleagues found olanzapine effective in 11 of 12 
patients with manic or mixed symptoms with mean daily 
dose of 9.2 mg per day [29]. Since many antipsychotics are 
usually well tolerated in the short term, not dependent on 
fluid balance, and have relatively fewer drug interactions, 

they often represent first-line treatment for both manic and 
psychotic symptoms associated with steroids in transplant 
patients.

Case History

A 31-year-old woman with a history of liver failure second-
ary to primary sclerosing cholangitis was admitted to the 
hospital for liver transplantation. Her medical history was 
significant for hepatic microabscesses on chronic antibiotics 
(most recently ciprofloxacin and metronidazole) and Crohn’s 
disease being treated with vedolizumab. She has a psychiat-
ric history of bipolar affective disorder, type 2, in remission 
prior to surgery and previously on lamotrigine but off medi-
cations for 10 years, with no previous history of substance 
abuse. Prior to transplantation, laboratory tests were notable 
for hemoglobin and hematocrit of 10.9 and 34.9, respec-
tively, total bilirubin of 3.9, alkaline phosphatase of 531, ala-
nine aminotransferase of 383, and aspartate aminotransferase 
of 585. She underwent an orthotopic liver transplant during 
which multiple hepatic microabscesses were appreciated and 
thought to be consistent with known lesions. No major oper-
ative complications were noted and blood loss was estimated 
to be 800 cc. She was extubated and off pressor supported on 
post-operative day 0. She was given 160 mg of methylpred-
nisolone on the day of her transplant, followed by a 4-day 
taper down to 40 mg before transitioning to a 6-day predni-
sone taper from 20 mg daily to 10 mg daily. She was also 
started on tacrolimus. She did well during the initial post- 
operative period with no signs of affective, psychotic, or cog-
nitive disturbance though developed a mild tremor. Opioids 
were discontinued by post-operative day 5, with no more 
than one dose daily of as needed tramadol administered 
thereafter.

On post-operative day 8, she was diagnosed with an acute 
rejection with signs of hepatic damage. A dose of methyl-
prednisolone 500 mg was administered and prednisone was 
increased to 20 mg daily 3 days later. On post-operative day 
13, she became intermittently disoriented and had trouble 
sleeping. Vital signs and laboratory investigations, including 
comprehensive metabolic panel, complete blood count, and 
liver enzymes, were stable or improved from previous days. 
During the following 2  days she developed auditory and 
visual hallucinations, paranoid ideation, insomnia, rapid and 
illogical speech, inattention, distractibility and significant 
anxiety, and intermittent mild agitation. Her mood ranged 
from dysphoric to irritable and her tremor worsened. Brain 
magnetic resonance imaging (MRI) did not show any abnor-
mality. Tacrolimus levels were noted to be in the lower range 
of therapeutic.

Psychiatry was consulted on post-operative day 16. 
Quetiapine was initiated and titrated over the next 3 days to 
200 mg nightly with 50 mg as needed doses with limited 
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effect on sleep and continued psychotic and manic features. 
On post-operative day 20, the decision was made to discon-
tinue quetiapine and olanzapine was started and titrated to 
10 mg over the next 2 days with good effect on sleep and 
improvement in attention, orientation, as well as manic and 
psychotic symptoms. Blood glucose initially became ele-
vated with the second methylprednisolone pulse, with daily 
ranges from 140 to 220, and this was exacerbated when 
olanzapine was titrated with resulting ranges between 150 
and 250. Full resolution of symptoms was achieved on day 
24 and olanzapine was tapered over the next 4 days due to 
increasing day time sedation with no relapse in symptoms. 
Blood glucose normalized within 1 week after discontinua-
tion of olanzapine and continued steroid taper.

Clinical Questions
 1. What factors in the patient’s history raise her risk for 

developing a glucocorticoid-induced affective 
disturbance?

 2. After the patient’s mental status changed on post- 
operative day 13, what would your differential diagnosis 
include, and what investigations might you pursue to 
clarify it?

 3. Why was it important to obtain brain magnetic resonance 
imaging in regard to the worsening tremor and altered 
mental status?

 4. In this patient, what considerations would you consider in 
choosing whether to initiate a pharmacologic agent and 
which one to start?

 5. Would you consider prophylactically prescribing a medi-
cation to the patient in the future if she required another 
pulse of steroids, and if so, which medication?

 Discussion

This case presents a number of the difficulties that can be 
associated with diagnosing and treating glucocorticoid- 
induced neuropsychiatric symptoms in the setting of trans-
plantation. When the patient developed new cognitive and 
mood symptoms on post-operative day 13, the differential 
was broad and included hepatic encephalopathy in the set-
ting of acute rejection, delirium due to new infection or other 
post-operative complication, side effects from co- 
administered immunosuppressants (in this case, concern for 
tacrolimus-induced neurotoxicity), side effects from high- 
dose steroids, or an exacerbation of a previously diagnosed 
bipolar disorder.

When the patient went into acute rejection, her liver 
enzymes became elevated and her international normalized 
ratio (INR) began to increase, suggesting hepatic damage 
and malfunction. Interestingly, her mental status did not 
worsen until 5 days after acute rejection was first noted and 
treated with a second pulse and taper of steroids. When 

symptoms did develop, her liver function was improving. 
This made hepatic encephalopathy less likely as a cause for 
the changes in her mood and cognition.

With the onset of disorientation and alteration in sleep, 
delirium was suspected and a medical work-up was started 
which demonstrated stable or improved complete blood 
count, comprehensive metabolic panel, and liver enzymes. 
Her mental status deteriorated and was accompanied by 
worsening tremor, raising concern for a tacrolimus-induced 
neurotoxicity and posterior reversible encephalopathy syn-
drome (PRES). With regard to tacrolimus-induced neurotox-
icity, it was reassuring that her tacrolimus levels were not 
elevated, though this does not rule out a tacrolimus-related 
neurotoxicity. In addition, her blood pressures were not ele-
vated and the MRI ruled out PRES. However, given the evo-
lution of her symptoms following the second steroid pulse 
and her relative tolerance of tacrolimus up until this point, 
her new neuropsychiatric symptoms were thought to be more 
likely related to glucocorticoids.

The patient had multiple factors that raised her risk for 
adverse effects with high-dose steroids. She had been pre-
viously diagnosed with bipolar disorder, which has not 
been consistently shown to be a risk factor, but was not 
currently treated. Her sex also raises her risk. Due to her 
pre-existing liver disease, she also had hypoalbuminemia 
prior to transplant and this had not yet recovered post-
transplant before the second steroid pulse was given. Since 
methylprednisolone is bound to albumin, low albumin lev-
els can lead to increased free methylprednisolone levels in 
the blood and has been associated with an increased fre-
quency of steroid- related side effects [30]. She was also 
given two pulses of high-dose steroids within a relatively 
short period of time, and the second pulse and taper were 
followed 5 days later by changes in mood and cognition. 
As discussed earlier, most patients develop symptoms 
within the first week of starting steroids, and two-thirds 
within 5 days.

On exam, the patient showed a mixed picture of manic, 
psychotic, and inattentive features. While visual hallucina-
tions are rare in primary psychiatric conditions, they are 
common in the case literature surrounding glucocorticoid- 
induced psychoses. Her neuropsychiatric symptoms were 
worsening with more prominent psychotic features, per-
sisting insomnia, and concern that she would soon be 
unable to participate in care. In addition, steroid discon-
tinuation was deemed to be too high risk by the primary 
team, and thus, another pharmacologic intervention was 
necessary. An antipsychotic was favored over a mood sta-
bilizer due to the presence of psychotic symptoms, the 
need for improved sleep, evidence of hepatic damage, and 
continued concern for fluid shifts. Quetiapine was initially 
trialed for both its sedating effects and relatively lower 
anticholinergic activity as compared to other more sedat-
ing antipsychotics.
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When symptom improvement was not attained with esca-
lating doses of quetiapine, the medication was changed to 
olanzapine to allow for a faster titration to therapeutic doses. 
Olanzapine was titrated with good effect and eventual full 
symptom resolution. The patient did not experience anticho-
linergic side effects. Olanzapine was tapered off slowly 
while the patient was monitored for relapse of symptoms in 
the hospital. Blood glucose did show elevation with steroid 
taper with mild exacerbation while olanzapine was 
 administered, but returned to normal after discontinuation of 
the latter. No further symptoms were noted.

In the peri-transplant period, some of the common side 
effects of atypical antipsychotics can become more impact-
ful. Anticholinergic side effects can also lead to increased 
urinary retention in the post-operative period which could 
increase the risk of urinary tract infection in a population 
already at higher risk. Many atypical antipsychotics can also 
have metabolic effects, including impairing insulin sensitiv-
ity leading to increases in blood glucose, compounding with 
the effects of steroids. QT prolongation can also be exacer-
bated by other transplant medications (e.g., tacrolimus, anti-
biotics), as well as post-operative electrolyte shifts. 
Antipsychotics’ ability to lower seizure threshold is also 
worth considering since some of the immunosuppressants 
can also lower this threshold.

The patient previously had wanted to remain off medica-
tions for her bipolar illness as she had been symptom free for 
the last 12  years and without medications for the past 
10 years. The consultation service discussed with the patient 
the options of re-initiating a maintenance mood stabilizing 
medication or starting treatment in the future if she were to 
need another course of steroids. It is unclear whether her risk 
of another mood episode due to her primary psychiatric con-
dition is increased by this glucocorticoid-induced episode; 
though given the hardship this episode caused and her desire 
to avoid a similar event in the future, she ultimately agreed to 
pursue prophylaxis in the event of another course of high- 
dose steroids.

In recommending a prophylactic medication to this 
patient if future need did arise, multiple factors were consid-
ered. She had previously done well with mood stabilization 
on lamotrigine, but this medication takes a long time to 
titrate to therapeutic doses and if the need for a higher steroid 
dose is urgent or emergent, we may not be able to titrate 
quickly enough to attain prophylaxis. Valproic acid, while 
rapidly titratable, also has risk for hepatotoxicity. In addi-
tion, antipsychotics are easy to titrate and often reliable in 
these cases. If she did require another dose of steroids, it 
would likely relate to hepatic transplant rejection which 
would make a medication with risk for hepatotoxicity less 
desirable. Atypical antipsychotics were discussed with the 
patient, and she chose olanzapine for possible future use 
given her experience with its efficacy and tolerability.
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35Neuropsychiatric Adverse Effects 
of Immunosuppressant Agents

Stephanie H. Cho and Catherine Crone

 Introduction

Immunosuppressant (IS) medications, critical to survival in 
SOT, can cause severe neurotoxic complications that pose 
major threats to quality of life and organ graft viability. 
Prompt recognition and intervention can be difficult due to 
the wide variety of clinical manifestations which can include 
psychiatric and behavioral symptoms. Psychiatrists play a 
critical role in the recognition and management of these 
complications, which require close interdisciplinary collabo-
ration and careful consideration of risks and benefits.

Improved immunosuppressive therapies have improved 
survival in solid organ transplantation (SOT), with 5-year 
survival rates now ranging from 55% for lung and up to 80% 
for kidney [1–3]. However, post-transplant complications are 
common, impair quality of life, and are associated with 
increased morbidity and poorer outcomes [4, 5]. ISs are one 
of the leading causes of neurological complications among 
all organ transplants, accounting for one-third of cases [6, 7]. 
Symptoms of IS-induced neurotoxicity are wide ranging and 
may be acute or chronic, peripheral or central, and often 
occurring in the early post-transplant period [1, 5, 6, 8]. Of 
the agents used in transplant immunosuppression, the calci-
neurin inhibitors (CNIs) and corticosteroids are the most 
associated with neurologic adverse effects [1, 7].

Calcineurin Inhibitors

Cyclosporine and tacrolimus inhibit T-cell activation via cal-
cineurin inhibition [9–11]. The CNIs have become the stan-
dard of care for immunosuppression in solid organ recipients 
[12, 13]. They are so highly efficacious that over 90% of 
SOT recipients are managed with a CNI for early and main-
tenance prevention of rejection, despite their narrow thera-
peutic indices [5, 14] and adverse effects which include 
nephrotoxicity in addition to neurotoxicity [13, 15]. CNIs 
are the leading cause of drug-related neurotoxicity in trans-
plant recipients [1]. Neurologic complications occur in up to 
30% of patients treated with CNIs [10, 16–19], though the 
incidence appears to be decreasing with improved dosing 
strategies [20]. Tacrolimus is widely favored due to superior-
ity in preventing acute rejection [1, 13, 21]. While tacrolimus 
has a higher incidence of neurological syndromes, the over-
all profile of neuropsychiatric effects is similar to that of 
cyclosporine [5, 22].

Mild symptoms are most common, occur in 40% of 
patients [7, 10, 13, 17], and include headache, neuralgia, 
neuropathy, insomnia, anxiety, and other sleep and mood 
disturbances [5, 10, 16–18]. Fine tremor, usually in the upper 
extremities, is a common and characteristic symptom [7, 13]. 
Seizures occur in 5–10% of patients, usually early in the 
post-transplant course [1, 18], and are typically generalized 
[10, 23]. Patients often do well, without need for ongoing 
anti-epileptic medication [5, 12].

Severe complications are rare, affecting around 5% of 
transplant recipients [13, 24]. Perhaps the most well known 
is posterior reversible (leuko)encephalopathy syndrome 
(PRES). Thought to be mediated by vasogenic edema, PRES 
can manifest with a wide range of symptoms, including 
headaches, nausea and vomiting, confusion and altered men-
tation, visual disturbances, intracranial hemorrhages, sei-
zures, and focal neurologic deficits [1, 5, 25]. Diagnosis is 
based on characteristic magnetic resonance imaging (MRI) 
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findings of bilateral symmetric edema, usually with diffuse 
white matter hyperintensities, that are classically, but neces-
sarily, in the “posterior” parieto-occipital areas [5, 25]. While 
PRES is often reversible, progressive cerebral ischemia and 
infarction can cause lasting morbidity and an increased risk 
of mortality [1, 5, 13]. Other neurotoxic complications have 
been reported, including optic neuropathy, cortical blind-
ness, speech disorders, multi-focal demyelinating sensorim-
otor polyneuropathy, neuromuscular complications, central 
or extrapontine myelinolysis, encephalopathy, and coma, as 
well as psychiatric and behavioral symptoms [5, 13, 16, 26, 
27].

Severe psychiatric manifestations of CNI neurotoxicity 
include mania, psychosis, catatonia, and akinetic mutism [1, 
5, 10, 13, 28, 29]. While the type and frequency of classically 
neurological manifestations of CNI toxicity are well 
described in the literature [28, 30], psychiatric and behav-
ioral manifestations have not been as well described, often 
being incorporated into the broad umbrella of “neurotoxic-
ity” or “neuropsychiatric” symptoms. Although case reports 
of CNI-induced psychiatric symptoms have increased in 
recent years [18, 24, 28, 31–47], the incidence and range of 
psychiatric and behavioral manifestations remains poorly 
understood, and it is unclear what proportion of these symp-
toms occurs as a direct consequence of other neurological 
complications, such as seizures, stroke, or acute encepha-
lopathy/delirium.

Calcineurin is highly expressed in the CNS, comprising 
more than 1% of the total protein content in the brain, which 
may account for the significant CNS neurotoxicity with 
CNIs [10, 48, 49]. The pathophysiology of CNI-induced 
neurotoxicity is unclear, though several possible mecha-
nisms have been identified. Though lipophilic, the ability of 
cyclosporine and tacrolimus to cross the blood–brain barrier 
(BBB) is limited by their large molecular size [10, 11]. 
However, SOT recipients often have comorbid infection, 
inflammation, or metabolic derangements that compromise 
the BBB and enable increased CNS drug concentrations [1, 
5, 10, 48]. CNIs also directly increase BBB permeability by 
inducing apoptosis in endothelial cells [50], which can facili-
tate passage of both drugs and fluids, potentially contributing 
to increased CNS drug concentrations and cerebral edema. 
CNIs are both substrates and inhibitors of the efflux trans-
porter p-glycoprotein, thus inhibiting their own efflux when 
they do cross the BBB [51]. CNS drug metabolism is not 
fully understood [52] and it is possible that CNS drug levels 
may decrease at different rates and take a longer time to clear 
compared to serum drug levels, contributing to persistence of 
severe neurotoxicity symptoms even after the offending IS 
has been withdrawn and serum levels have decreased [12, 16, 
28, 53–55].

Once in the CNS, CNIs may mediate neurotoxic compli-
cations in a variety of ways. Endothelial compromise, sys-

temic hypertension, and increased CNS nitric oxide, all CNI 
induced, may contribute to vasogenic edema [5, 10, 13, 48]. 
CNIs may increase oxidative stress by altering mitochondrial 
function, thereby inducing cellular damage [48], while mod-
ulated neuronal excitability and depolarization via Na/K 
ATPase could result in a variety of central and peripheral 
manifestations, including peripheral neuropathy [10]. CNI- 
associated depletion of neuronal serotonin may underlie 
tremor and mood disturbance [13]. CNIs may cause neural-
gia via potentiation of N-methyl-D-aspartate (NMDA) 
receptor activity in the spinal cord [13], while NMDA recep-
tor sensitivity modulation and decreased gamma- 
aminobutyric acid (GABA) signaling may play a role in the 
development of seizure, catatonia, and akinetic mutism [10, 
13, 56, 57].

The mechanisms by which CNIs induce symptoms of 
psychosis and mania are currently unknown. However, 
increasing evidence supports calcineurin insufficiency as a 
risk factor for psychosis [17, 49]. Variations of the PPP3CC 
gene, which encodes the catalytic subunit of calcineurin, are 
significantly associated with both schizophrenia and bipolar 
disorder [58]. NMDA hypofunction, which appears to play 
important roles in both psychotic and mood disorders [59], 
has been associated with calcineurin hypofunction [49, 60]. 
Additionally, D2 receptor antagonist antipsychotic drugs 
have been shown to modulate calcineurin expression and 
activity [61], and it has been postulated that calcineurin 
exerts a buffering action against excessive dopamine signal-
ing [58]. Thus, it is possible that CNIs induce symptoms of 
mania and psychosis through modulation of NMDA and 
dopamine pathways.

Corticosteroids

Corticosteroids are often used to facilitate immunosuppres-
sion in SOT, with prednisone and methylprednisolone being 
common agents. They can be used alone at high doses or in 
combination with other agents for induction and mainte-
nance of chronic treatment, or for treatment of acute rejec-
tion [13, 62–64]. Immunosuppression is mainly mediated 
through receptor binding that regulates gene expression, 
inducing anti-inflammatory genes and inhibiting pro- 
inflammatory factors [13, 48].

The adverse neuropsychiatric potential of corticosteroids 
is well recognized [65] and can include a range of symptoms 
from insomnia, anxiety, irritability, depression, mania, psy-
chosis, suicidality, delirium, and other cognitive changes [5, 
53, 66]. The incidence of neuropsychiatric symptoms with 
steroid use varies widely with reports ranging from 2% to 
60% [53, 65]. As with CNIs, accurate assessment of psychi-
atric symptom incidence has been limited. Most studies have 
not specifically addressed psychiatric side effects, and there 
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is significant heterogeneity among the methods and results 
of those that have [53, 65]. Though a common term, “steroid 
psychosis” has no clear definitions or criteria and various 
conditions and symptom presentations, including those with-
out psychotic symptoms, have been reported under this broad 
umbrella [53].

As with CNIs, most patients experience only mild symp-
toms [12]. Insomnia is common, reported as 72% in one 
study [65]. The weighted average incidence of severe depres-
sion, mania, and psychosis was found to be 6% in one meta- 
analysis [53], and the incidence of severe psychiatric adverse 
effects in transplant recipients has been reported as 3–4% 
[5]. The most common severe neuropsychiatric effects are 
depression (35%), mania (31%), psychosis (14%), delirium 
(13%), and mixed states (6%) [66]. Depressive symptoms 
are more common with long-term therapy, while manic 
symptoms have been more associated with short-term or 
pulse treatment [53], approaches that are more common in 
treatment of acute rejection. Mood symptoms may be more 
likely to be accompanied by psychotic symptoms when ste-
roid induced, found in 73% of manic and 56% of depressive 
presentations [66, 67].

Cognitive deficits can be seen in both short- and long- 
term use, with the most common deficit being impairment of 
verbal or declarative memory [53]. Peripheral symptoms, 
most commonly proximal myopathy, can occur with long- 
term use [5]. Other rare symptoms include steroid-induced 
dementia syndrome and radiculopathy due to epidural lipo-
matosis [5]. Most symptoms develop within a few days or 
weeks of starting treatment and most will resolve with ste-
roid discontinuation [53, 67]. Although symptoms duration 
is variable, recovery is likely on the order of days for delir-
ium and weeks for depression, mania, or psychosis (mean 
19.3  days), while cognitive impairment may persist for 
months [53].

Broadly, neuropsychiatric symptoms are thought to 
result from synthetic steroids preferentially binding to 
glucocorticoid receptors over mineralocorticoid recep-
tors, leading to cognitive impairment and emotional dis-
turbance [68]. Alteration in gene transcription of 
neurotransmitters, including serotonin and dopamine, 
may contribute to mood and psychotic symptoms in corti-
costeroid-treated patients [53]. Patients treated with high-
dose steroids have shown reversible atrophy in the 
hypothalamus and amygdala, which has a dense collec-
tion of glucocorticoid receptors, which regulate emotional 
learning and stress response [53, 69]. Cognitive impair-
ment is thought to be due to effects on the hippocampus 
which is also dense in glucocorticoid receptors and is 
involved in creation and maintenance of memory [53]. For 
a more detailed discussion of psychiatric effects of ste-
roids treatment in organ transplantation please see the 
preceding chapter in this volume Chapter 34.

Antimetabolites

Antimetabolites, or cell cycle inhibitors, block cell division 
and proliferation in lymphocytes [5, 7]. Common agents are 
mycophenolate mofetil and azathioprine. Antimetabolites 
have been used in steroid and CNI-sparing strategies in 
maintenance immunosuppression [5, 62]. Neuropsychiatric 
effects are rare and mild, manifest as depression and head-
aches, and may result from effects on biochemical pathways 
of homocysteine and adenosine [5, 48].

 mTOR Inhibitors

Sirolimus (or rapamycin) and everolimus inhibit the mam-
malian Target of Rapamycin Complex 1 (mTORC1), imped-
ing mRNA translation, thereby reducing IL-2 mediated 
T-cell proliferation and cytokine production [5, 13, 48]. Both 
sirolimus and everolimus can cross the BBB; however, their 
potential for neurotoxic vs. neuroprotective effects is unclear 
[5, 48]. Because the mTOR pathways have been associated 
with neurological, cognitive, and psychiatric pathogeneses, 
mTOR inhibition may be helpful, and some studies have 
shown mTOR inhibition to be neuroprotective [5]. However, 
blockade of the mTOR signaling pathways has also been 
shown to mediate depressive symptoms [13]. The mTOR 
inhibitors can alter cell metabolism in astrocytes, which may 
result in tremor, confusion, agitation, and headache [13]. 
Dizziness, sensory abnormalities, somnolence, bilateral 
optic neuropathy, and even PRES have been reported, though 
rarely [5, 13]. Overall, mTOR inhibitors are considered low 
risk for neurotoxicity [8, 48], and studies are increasingly 
establishing a role for mTOR inhibitors in CNI-sparing pro-
tocols in specific recipient groups [62].

 Biologic Agents (Monoclonal and Polyclonal 
Antibodies)

Monoclonal and polyclonal antibodies are most often used 
for induction immunosuppression and treatment of rejection 
in SOT [7, 62]. Mechanisms of action are variable, though 
generally monoclonal antibodies block activation of 
T- lymphocytes, whereas polyclonal antibodies induce lysis 
of lymphocytes [5, 7, 13]. As a group, the biological therapy 
agents show very low incidence of neurological adverse 
effects [5, 7].

 Impact of Psychiatric Manifestations 
of IS-Induced Neurotoxicity
Severe psychiatric manifestations of IS neurotoxicity can 
have a devastating impact when they occur. The impaired 
cognition, judgment, behavioral control, and reality testing 
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that characterize severe psychiatric symptoms imperil the 
health of the patient and grafted organ. One study of renal 
transplant recipients found that presence of psychosis, 
mostly attributed to drug toxicity and delirium, increased the 
risk of both death and graft loss (Adjusted Hazard Ratios of 
2.09 and 1.79, respectively) [70]. Psychiatrists working with 
SOT recipients must be able to recognize the wide range of 
psychiatric and behavioral manifestations and proactively 
assist transplant teams in providing effective and safe care.

In the following case, we describe a transplant recipient 
who developed severe tacrolimus-induced neurotoxicity that 
manifested as a manic episode of new onset. Using this 
example, we will highlight important considerations and 
offer suggestions to support clinicians in the approach and 
management of these challenging cases.

Case History

Mr. C is a 65-year-old man who had undergone orthotopic 
liver transplant for decompensated alcoholic cirrhosis com-
plicated by hepatic encephalopathy, which resolved after 
transplant. His postoperative course was unremarkable, and 
he was discharged home on mycophenolate mofetil 500 mg 
twice daily, tacrolimus 4 mg twice daily, sulfamethoxazole–
trimethoprim 400 mg–80 mg twice per week, and valganci-
clovir 450  mg every 3  days. Tacrolimus trough level was 
8.5 ng/mL (normal range 5.0–15.0) on discharge. On follow-
 up, mycophenolate mofetil was discontinued due to persis-
tent diarrhea. To maintain adequate immunosuppression, 
tacrolimus was increased to 5 mg every morning and 4 mg 
every evening with goal trough level of 8.0 ng/mL. Tacrolimus 
level at that time was 5.6 ng/mL.

One month later, Mr. C was brought to the emergency room. 
His family reported that over the past month, Mr. C had become 
increasingly irritable and verbally abusive, with erratic and 
impulsive behaviors. He had become distrustful and paranoid 
toward his wife and revoked permission for her to be involved 
in his medical care. As his daughter was driving him, he seized 
her hair yelling “You’re not my daughter!” The next day, he 
barricaded himself in a bedroom, then left the house by the 
bedroom window. He was admitted to the hospital after law 
enforcement found him wandering. Mr. C’s family reported 
that while he had continued to take his medicines, he was 
increasingly suspicious and required more encouragement to 
continue taking them. Mr. C and his family reported no use of 
opioids, anticholinergics, alcohol or other substances, and no 
other notable events. Family also reported that the recent 
behavioral changes were distinctly different from episodes of 
hepatic encephalopathy prior to transplant which had been 
characterized by confusion and fluctuating alertness.

Vital signs were within normal limits. Physical exam was 
notable for a new onset fine tremor of the bilateral upper 

extremities. Complete blood count and metabolic panel were 
unremarkable. Urine toxicology was negative, as were blood 
alcohol, aspirin, and acetaminophen levels. Chest X-ray 
showed no acute abnormalities or signs of infection. 
Computed tomography (CT) of the head demonstrated 
chronic microvascular ischemic changes, unchanged from 
prior to transplant. Cerebrospinal fluid (CSF) analysis was 
unremarkable. Magnetic resonance imaging (MRI) of the 
brain was negative for acute changes, including PRES, and 
electroencephalogram (EEG) showed no epileptiform dis-
charges. A comprehensive infectious work-up later returned 
negative. However, tacrolimus trough level on admission 
was 25.5 ng/mL (5.0–15.0). The elevated serum level raised 
suspicion that the acute behavioral changes may be manifes-
tations of tacrolimus-induced neurotoxicity. Tacrolimus was 
discontinued and the immunosuppressive regimen was 
switched to cyclosporine.

Mr. C became increasingly irritable and agitated, at times 
becoming combative with staff. He was restless both day and 
night and attempted to leave the hospital. Psychiatry was 
consulted to assist with management of agitation. During the 
initial psychiatric evaluation, Mr. C was restless, hostile, and 
irritable. His affect was labile. He demonstrated flight of 
ideas and pressured speech with poor insight and judgment. 
He was convinced that his wife, nursing staff, and later the 
psychiatric team attempted to “control” him. He persever-
ated on paranoid beliefs that the medical staff “wants to kill 
me,” though simultaneously expressing that “this is the best 
day of my life!” He denied suicidal ideation, homicidal ide-
ation, and hallucinations at the time of evaluation. His sub-
stance history was limited to alcohol use disorder, now in 
sustained remission. He had no history of previous psychiat-
ric symptoms or treatment, and no family psychiatric history. 
Mr. C declined to engage in formal cognitive testing; how-
ever, he was oriented to self, place, and time, with intact sen-
sorium, and no gross impairments or other focal deficits 
noted. There was no evidence of fluctuating mentation, 
impaired alertness/arousal, or periods of disorientation, con-
sistent with observations from the nursing, neurology, and 
transplant teams since admission.

Psychiatry diagnosed tacrolimus-induced bipolar and 
related disorder. Olanzapine was chosen for initial manage-
ment as he exhibited mania with delusions and decreased 
sleep. This choice was further supported after literature 
review identified published case reports describing successful 
management of IS-induced manic symptoms with olanzap-
ine. Olanzapine 2.5 mg twice daily was started and gradually 
titrated to target mania and agitation. Irritability and agitation 
showed mild improvement. After 3 days of olanzapine, Mr. C 
began to demonstrate insight into his condition, stating “there 
is another person in my head and I want him to leave, but he 
is still here.” Paranoia significantly improved, though irrita-
bility and increased energy largely persisted. Additional 
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tacrolimus serum levels results returned as undetectable. 
After in-depth discussions with transplant and pharmacy 
teams regarding risk versus benefit, valproic acid 250  mg 
twice per day was added to further target mood lability.

After seven days of olanzapine treatment, Mr. C demon-
strated an acute change in mentation. He reported visual hal-
lucinations, feelings of confusion, was oriented to self only, 
and demonstrated poor attention despite good effort, con-
cerning for delirium. Work-up for acute encephalopathy, 
including infection, metabolic derangements, and vascular 
event, was unremarkable. Due to concern for anticholinergic 
delirium, olanzapine was discontinued and haloperidol 
2.5  mg daily was started. The next day, Mr. C appeared 
sedated but with improved orientation. Delirium completely 
resolved within 7 days. Manic symptoms also improved sig-
nificantly with combined haloperidol and valproic acid treat-
ment. He was referred to outpatient psychiatry and discharged 
to family on cyclosporine 150 mg twice daily, haloperidol 
5 mg every afternoon, and valproic acid 125 mg every morn-
ing and 375  mg every evening. Mania fully resolved by 
6  months, after which haloperidol and valproic acid were 
successfully discontinued without recurrence of psychiatric 
symptoms.

Clinical Questions
 1. What factors may increase an individual’s risk of devel-

oping severe psychiatric or behavioral adverse effects 
from ISs?

 2. What factors should be considered during the assessment 
of suspected IS-induced psychiatric symptoms in a post- 
transplant patient?

 3. How should IS-induced psychiatric and behavioral symp-
toms be managed?

 4. When should switching or discontinuation of IS agents be 
considered?

 Discussion

 Factors Associated with Development 
of Severe IS-Induced Neuropsychiatric 
Symptoms

Factors resulting in higher CNS drug levels are thought 
to increase the likelihood and severity of IS-induced neu-
ropsychiatric symptoms [16]. Disruption of the BBB has 
been found to be an independent risk factor for IS-induced 
neurotoxicity for both CNIs and steroids [53, 71]. As dis-
cussed earlier in this chapter, increased BBB permeabil-
ity is thought to increase the amount of IS that crosses 
the BBB [1, 5, 10, 11, 48]. Thus, an individual’s risk for 
CNS neurotoxicity is increased by factors with potential 
to impair BBB integrity, such as past encephalopathy, 

cerebrovascular disease (including hypertension), infec-
tion, or treatments, such as chemotherapy [5, 13, 53]. 
Hypocholesterolemia may also increase IS uptake into the 
CNS [5, 72]. Similarly, factors that increase serum drug 
levels may also result in higher CNS drug levels [73]. 
These include drug–drug interactions and impaired hepatic 
metabolism [5, 7, 74]. Although genetic testing is not yet 
available for clinical use, genetic polymorphisms may limit 
elimination of ISs, such as the adenosine triphosphate bind-
ing cassette transporter BI (ABCB1) and cytochrome pig-
ment (CYPE) genes [5, 75–77].

Metabolic derangements such as hyper- or hyponatremia, 
hypomagnesemia, and hyperglycemia may increase an indi-
vidual’s risk for neurologic symptoms [5, 13]. Prolonged 
surgical period [78], advanced age of the organ donor [79], 
and history of alcohol use [80] have also been identified as 
risk factors. Unfortunately, often medical conditions related 
to organ failure may predispose an individual to severe com-
plications [1]. Many of these risk factors are commonly asso-
ciated with liver failure, including alcohol use, hepatic 
impairment, and encephalopathy, which may explain the 
higher rates of neurotoxic complications seen in liver recipi-
ents [1, 80, 81].

There is no clear evidence that either a personal or family 
history of psychiatric disorders increase the risk for steroid- 
induced neuropsychiatric symptoms [53, 66]. This has not 
been directly studied in CNI use; however, severe psychiatric 
symptoms have been reported in patients both with and with-
out previous psychiatric history [24]. There have been reports 
of recurrent symptoms with repeated steroid treatment; how-
ever, it is unclear if a history of steroid-induced neuropsychi-
atric disorders predisposes to future episodes [53]. Recurrent 
CNI-induced neuropsychiatric symptoms have been 
reported, particularly in the case of re-challenge with tacroli-
mus [44].

Dose is the most significant risk factor for developing 
steroid-induced neuropsychiatric symptoms, and a dose- 
dependent relationship has been demonstrated with a nearly 
20% risk in patients taking 80 mg or more of prednisone per 
day [53, 82]. As such, SOT recipients treated with high-dose 
corticosteroids may be at greater risk of developing severe 
symptoms, including those who are critically ill, immedi-
ately post-transplant, or in acute rejection.

In contrast, despite improvement with dose reduction or 
discontinuation, CNI neurotoxicity does not reliably correlate 
with dose or absolute serum trough levels [30, 80, 83]. This 
may be particularly true of severe adverse effects, such as psy-
chosis, catatonia, seizures, and PRES, which have been 
reported at therapeutic trough levels [1, 5, 24, 30, 36, 45, 47, 
84–87]. However, animal studies have found a correlation 
between neurotoxicity and increased CNS concentrations 
[88], consistent with higher risk associated with BBB impair-
ment. CNI neurotoxicity is also associated with rapid rise in 
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drug levels prior to symptom onset [1]. Unsurprisingly, symp-
toms are more common with IV administration, and improve 
with oral administration and dose reduction [16, 30]. As such, 
patients are particularly vulnerable to severe neurotoxicity 
early in the postoperative course during which time drugs are 
often used in combination, administered intravenously, and 
aggressively titrated and dosed to prevent graft rejection.

Mr. C had an elevated serum tacrolimus trough level, with 
additional risk factors, including history of liver transplant, 
past alcohol use, cirrhosis, pre-transplant episodes of hepatic 
encephalopathy, as well as chronic microvascular changes 
which suggest increased BBB permeability.

 Approach to the Assessment of Suspected 
IS-Induced Psychiatric Symptoms

From a psychiatric perspective, severe psychiatric or behav-
ioral symptoms due to IS drugs are most appropriately classi-
fied as medication-induced disorders. The Diagnostic and 
Statistical Manual of Mental Disorder, Fifth Edition (DSM- 5) 
criteria for medication-induced psychiatric disorders have a 
common framework (Table 35.1) that can be used to guide the 
diagnostic approach [89]. The common features of these dis-
orders are the presence of prominent psychiatric/behavioral 
symptoms (Criterion A) that are concluded to result from the 
physiologic effects of a medication (Criterion B). This conclu-
sion is drawn from evidence that supports a temporal relation-
ship between symptom onset and exposure (Criterion B1) to a 
medication capable of producing the symptoms (Criterion 
B2). Criterion B2 reinforces how important it is for the trans-
plant psychiatrist to be aware of the range of neuropsychiatric 
symptoms that can result from IS treatment. Criterion B1 
underlines the need to obtain detailed history and objective 
findings that support a clear temporal relationship. Use of a 
standardized scale can be useful in considering probability of 

adverse drug reactions [90, 91]. Two common methods are the 
Naranjo Adverse Drug Reaction probability scale [92] and the 
World Health Organization-Uppsala Monitoring Center 
(WHO-UMC) system for standardized case causality assess-
ment [93, 94].

Medication-induced psychiatric disorder is a diagnosis of 
exclusion [94] and the need to consider other possible causes, 
including other medications, is highlighted in both the 
Naranjo and WHO-UMC scales. The psychiatric or behav-
ioral symptoms should not be better explained by another 
psychiatric disorder (Criterion C), as new onset psychotic or 
manic symptoms can arise from a wide range of etiologies. 
Even in patients with known psychiatric history, psychiatric 
symptoms may be medication induced, particularly if new 
psychiatric symptoms occur [44]. The post-transplant patient 
has elevated risk for a wide spectrum of potentially causative 
conditions, including infection, metabolic derangement, vas-
cular events, or graft rejection. Additionally, SOT recipients 
often have complicated medication regimens such that poly-
pharmacy and effects of other medications or substances 
must also be considered. It is imperative to maintain a wide 
differential diagnosis and proceed with a comprehensive and 
detailed evaluation, including history, collateral, physical 
exam, as well as neurological, cognitive, diagnostic, and 
laboratory testing.

The symptoms of a medication-induced psychiatric disorder 
should not occur exclusively during course of delirium (Criterion 
D), an acute encephalopathic state characterized by deficits in 
arousal, attention, awareness, and cognition, that commonly 
fluctuate throughout the day [95, 96]. Acute encephalopathy is 
common in SOT recipients, with rates as high as 30–40% [1]. 
Delirium must be quickly and accurately diagnosed to avoid 
inappropriate or delayed treatment of the underlying, and often 
multifactorial, etiologies [1, 95, 97]. In the case of transplant 
recipients, a misdiagnosis of IS-induced neuropsychiatric 
symptoms may not only delay appropriate treatment but may 
also lead to unnecessary decrease or discontinuation of immu-
nosuppression, endangering graft survival. Despite symptom 
overlap, the global nature of brain dysfunction seen in delirium 
can help differentiate the two entities [97]. Whereas delirium 
presents with changes in each core symptomatic domain of the 
DSM-5 diagnostic criteria (Table 35.2), an IS-induced psychiat-
ric disorder would likely demonstrate dysfunctions in only a 
subset of these domains [97].

In Mr. C’s case, the new onset manic symptoms were tem-
porally related to the increase in tacrolimus dose and supra-
therapeutic level and an extensive work-up failed to clearly 
identify other etiologies. Although the onset was over a rela-
tively short period of time, his clinical presentation was not 
consistent with delirium until late in his hospitalization when 
he demonstrated an acute change in mentation with distur-
bance in attention, awareness, orientation, and perception 
(hallucinations) that fluctuated throughout the day.

Table 35.1 General diagnostic framework for medication-induced 
psychiatric disorders. Adapted from the Diagnostic and Statistical 
Manual of Mental Disorder, Fifth Edition [89]
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 Management of Severe Psychiatric or 
Behavioral Symptoms Due to IS Toxicity

The approach to management of severe psychiatric adverse 
effects of ISs is similar to management of other medication- 
induced psychiatric symptoms (see Table  35.3) [94]. 
Correction of supratherapeutic levels or dose reduction reli-
ably improves symptoms for most patients [53, 66, 98]. 
Where possible, corticosteroids should be tapered to the 
equivalent of less than 40 mg per day of prednisone [53, 55, 
65]. Care should be taken to identify and minimize factors 
with potential to increase IS levels, such as drug–drug inter-
actions. The specific manner in which the patient takes the 
medication should also be clarified, as factors such as food 
can significantly alter absorption [99], and frequent missed 
or late doses will also impact serum peaks and troughs.

Non-pharmacologic interventions to manage psychiatric 
and behavioral symptoms should be maximized. If the dose 
cannot be reduced or severe symptoms persist, symptomatic 
management with an appropriate psychotropic medication 
should be judiciously pursued [16, 30, 65, 100, 101]. Patients 
who do not improve with decreased corticosteroid dose typi-
cally respond to psychotropic treatment [53, 66, 101]. In the 
case of CNI, colleagues have reported successful symptom-
atic management of severe psychiatric symptoms with con-
tinued CNI treatment [18, 39]. In such cases, psychotropic 
treatment may afford an opportunity for symptoms to spon-
taneously resolve over time as clinical stability allows the 
CNI dose to be gradually reduced. However, it should be 
noted that it is not known if psychotropic use produces or 
simply hastens symptoms resolution [55]. Management 
plans may be developed with the expectation that psychotro-
pic treatment will be short term, as even serious neurotoxic-
ity symptoms typically resolve with reduction or 
discontinuation of the offending IS.

Unfortunately, there is an overall lack of research regard-
ing psychopharmacological treatment in transplantation 
[14]. The evidence currently available to guide psychotropic 
selection in IS-induced psychiatric symptoms is mainly lim-
ited to case reports and expert consensus, with a far greater 
body of evidence for corticosteroids than for CNIs or other 
agents. Broadly speaking, general psychopharmacological 
principles can be followed with specific attention to factors 
individual to the post-transplant patient.

Low doses of antipsychotics, including haloperidol, ris-
peridone, and quetiapine, have been effective in treating psy-
chotic and manic symptoms induced by steroids [53, 55] and 
may be used for agitation, delusions, and hallucinations in 
SOT recipients [12]. Haloperidol is available by intravenous 
route and is considered low risk for extrapyramidal symp-
toms and neuroleptic malignant syndrome [102], though 
excessive sedation may occur in elderly patients and those 
with severe hepatic or renal failure [29]. In a small series, 
olanzapine was effective in 92% of patients with steroid- 
induced mania or mixed symptoms [55, 103]. Case reports 
have also shown haloperidol, risperidone, and olanzapine to 
be effective in managing CNI-induced mania and psychosis 
[18, 34, 37–39, 104, 105]. As atypical antipsychotics may 
provide effective treatment of acute manic and psychotic 
symptoms, they may be useful in mixed or unclear clinical 
presentations. However, the potential adverse effects of indi-
vidual medications, such as the deliriogenic potential of 
olanzapine, should be considered.

Use of a single agent minimizes polypharmacy and poten-
tially decreases risk of additional iatrogenic complications. 
However, insufficient symptom control or medication intol-
erance may necessitate adjunctive use of a mood stabilizer 
[38, 45, 104]. The mood stabilizers valproic acid, lamotrig-
ine, and carbamazepine have been found to be safe and effec-
tive for manic symptoms in steroid-treated individuals, 

Table 35.2 Clinical manifestations and assessment considerations for core symptomatic domains of delirium. Adapted from [97]
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though carbamazepine can result in reduction of IS levels 
due to CYP3A4 induction [53]. While there is evidence sup-
porting the effectiveness of lithium to prevent mania in 
patients taking corticosteroids [106], the potential for toxic-
ity due to fluid shifts presents a potential risk [12]. Valproic 
acid has been successfully used as adjunctive treatments for 
patients with CNI-induced symptoms [38, 45, 104, 107] and 
has otherwise been recommended for use in transplant 
patients with bipolar disorder [29]. However, providers 
should be aware of the potential to decrease serum CNI lev-
els via CYP450 3A4 induction and small risk of hepatotoxic-
ity [12, 14, 16, 29].

For CNI-induced catatonia, benzodiazepines can be 
used [36, 42], with memantine as a possible alternative for 
refractory cases [24]. Case reports have demonstrated suc-
cess with Selective Serotonin Reuptake Inhibitors (SSRIs) 
and Serotonin and Norepinephrine Reuptake Inhibitors 
(SNRI) agents in the treatment of steroid-induced depres-
sive symptoms [53, 55]. Escitalopram, sertraline, and cita-
lopram (unless there is concern for QTc) are likely the best 
SSRI choices for transplant recipients [12]. Tricyclic anti-
depressants are not recommended due to risk of exacerbat-
ing delirium via anticholinergic effects and the risk of 
worsening symptoms in mixed states [53, 66, 67]. For 
severe psychiatric symptoms that pose an imminent threat 
to safety, such as suicidal or homicidal ideation, safety 
must be secured, with psychiatric hospitalization if 
necessary.

Mr. C’s course of treatment illustrated complications that 
can occur during management. Olanzapine was initially cho-
sen as he exhibited mania with delusions and decreased 
sleep; however, its considerable anticholinergic effects likely 
precipitated delirium in concert with other risk factors of 
older age, chronic microvascular disease, and disrupted 
sleep. Though switch to haloperidol improved overall cogni-
tion, Mr. C experienced notable sedation and symptoms of 
mania persisted. After multiple discussions with the primary 
transplant providers regarding risk and benefit, valproic acid 
was added, with good effect.

 Decision to Alter IS Treatment Regimen 
Due to Neurotoxicity

Neurologic complications are associated with poor outcomes 
and quality of life [4, 5]. However, alterations to IS regimens 
have the potential to drastically impact graft health and survival 
and should not be taken lightly. Fortunately, high-dose cortico-
steroids are typically used in short-term courses, such as induc-
tion or treatment of acute rejection [12]. In these cases, it may be 
more feasible to provide symptomatic management until the 
course of steroids is completed or the dose is decreased.

Multiple concerns arise when altering CNI-based regi-
mens, especially when neurotoxicity occurs within therapeu-
tic drug levels, where dose reduction would likely result in 
inadequate immunosuppression. As tacrolimus is widely 
favored over cyclosporine due to superiority in preventing 
acute rejection [1, 13, 21], there is concern that switching 
CNIs may elevate the risk of graft rejection. Two large series 
studied outcomes in liver transplant recipients after switch to 
cyclosporine due to tacrolimus neurotoxicity [108, 109]. 
These studies found that neurotoxicity resolved in nearly all 
cases, and that there was no difference in rejection rates, sup-
porting the feasibility of switching between CNI agents.

When switch to another CNI is undesirable or not toler-
ated, there remains concern that CNI dose reduction may 
lead to inadequate immunosuppression and increased risk of 
rejection [5]. In recognition of significant toxicity burdens, 
CNI-sparing and avoidance strategies are increasingly being 
studied and show promise as viable immunosuppressive 
options in individual cases [7, 9, 110, 111]. In 2013, Peddi 
et al. reviewed the safety and efficacy of mTOR inhibitor- 
based CNI dose reduction (rCNI) regimens in SOT, the find-
ings of which have been further supported by recent studies 
[112]. Compared to standard doses, rCNI regimens have 
good overall efficacy and better preserve renal function 
[113–116] without significant changes in rates of rejection 
[63, 113–120] or graft loss [64, 114, 116, 118, 121]. 
Cytomegalovirus infections and malignancy rates are low 
[64, 118, 119, 121]; however, other adverse effects were 

Table 35.3 General approach to 
management of IS-induced 
adverse psychiatric effects. 
Adapted from [94]
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more common, including dyslipidemia, hypertension, pro-
teinuria, new onset diabetes, and wound complications [64, 
115, 116, 118, 119, 121, 122].

Studies in liver recipients have also demonstrated that 
mTOR inhibitor-based rCNI regimens result in decreased 
rates of neurotoxic adverse effects. In one study, the inci-
dence of tremor decreased to 7.5%, as compared to 12.5% in 
standard CNI dosing [115]. In another, neurologic complica-
tions, including mood alterations, developed in 7.1% of 
patients on everolimus-based regimens, versus 16.9% in CNI 
treatment (p < 0.039), with similar graft and patient survival 
at 1, 3, and 5 years [81]. A multi-center, prospective, ran-
domized trial of early everolimus introduction found the 
incidence of neuropsychiatric complications to be 13.9% 
versus 31.9% (p < 0.05) [113]. The neurotoxic complications 
studied included hallucinations, delirium, disorientation, 
agitation, confusion, depression, anxiety, and mood altera-
tion. It should be noted that supportive findings have been 
mainly in heart, liver, and kidney transplant. Although there 
is some evidence in support of CNI-sparing strategies with 
everolimus treatment in lung transplant, its use is limited as 
mTOR inhibitors inhibit lung fibroblast proliferation, 
increasing the risk of anastomotic dehiscence if introduced 
too early in the post-transplant course [123].

The feasibility of complete CNI discontinuation with 
mTOR inhibitor use is less clear. Acquaro et al. found that 
complete switch to everolimus did not result in an increased 
risk of late acute rejection in heart transplant recipients 
with CNI-induced nephrotoxicity [120]. Other studies in 
heart, liver, and kidney recipients found increased rates of 
biopsy proven acute rejection with everolimus treatment 
combined with early, complete withdrawal of CNI, though 
the observed increases did not always reach statistical sig-
nificance [63, 122, 124]. Interestingly, one study in heart 
recipients found that an increased rate of acute rejection in 
the first-year post- transplant did not result in graft impair-
ment on long-term follow-up five to seven years later [124]. 
Already approved for rejection prophylaxis in kidney trans-
plant, belatacept has been identified as a potential alterna-
tive for transplant recipients who fail treatment with CNIs. 
Small series have been conducted that show belatacept-
based, CNI-free IS regimens may be possible in heart, lung, 
and kidney transplant occurring after liver transplant 
[125–128].

Ultimately, discontinuation may be necessary in severe 
and serious symptoms that interfere with medical treatment, 
persist despite serum level correction or adjustment to mini-
mally acceptable doses, and are unable to be managed with 
aggressive symptomatic treatment. The decision to com-
pletely discontinue treatment with a CNI should be consid-
ered only after aggressive attempts at symptomatic 
management have proven inadequate and the risks and ben-
efits have been carefully discussed. Multidisciplinary col-

laboration is vital to ensure appropriate attention to all facets 
of the patient’s individual situation. Frequent interdisciplin-
ary communication and discussion must be maintained to 
provide psychoeducation, appropriate psychiatric perspec-
tive, and to facilitate collaborative treatment plans to opti-
mize the likelihood of good outcomes.

Take Home Points
 1. Corticosteroids and the CNIs, which have become 

the backbone of immunosuppression in SOT, are 
well known to cause neuropsychiatric adverse 
effects. IS-induced neurotoxicity can have a wide 
range of manifestations and occur even at therapeu-
tic doses and serum drug levels. Though rare, the 
transplant psychiatrist should be aware of the many 
presentations of severe IS-induced neurotoxicity 
which can include mania, psychosis, catatonia, or 
akinetic mutism. Factors that disrupt the BBB or 
otherwise increase CNS drug levels increase the 
likelihood and severity of IS-induced neuropsychi-
atric symptoms. Such factors are often seen in SOT 
recipients, thus increasing their vulnerability to 
IS-induced neurotoxicity.

 2. When IS-induced psychiatric disorders are sus-
pected, a thorough and extensive investigation must 
be completed to rule out the many possible etiolo-
gies in the post- transplantation patient. Correction 
of therapeutic drug levels, or dose reduction if fea-
sible, is often sufficient for symptoms resolution. 
When needed, symptomatic management should 
maximize non-pharmacologic interventions. 
Psychotropic selection should be guided by the 
patient’s specific needs, however second-genera-
tion antipsychotics, haloperidol, and valproic acid 
may be effective agents. The decision to switch 
CNIs or pursue CNI-sparing strategies may be rea-
sonable options for selected patients, though these 
alternative immunosuppressive strategies remain 
second line [62, 110]. CNI discontinuation should 
be considered only after careful consideration of 
the attendant risks and benefits and aggressive 
attempts at symptomatic management have failed. 
In such difficult cases, collaboration with the trans-
plant team and careful discussion of risk versus 
benefit are essential to provide optimal care. 
Transplant psychiatrists should proactively engage 
transplant providers in close collaboration through-
out treatment to appropriately weigh the risks and 
benefits of individual interventions in the interest of 
providing high-quality, multidisciplinary care.
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36Pediatric Transplant Psychiatry

Diana Shellmer

 Introduction

Pediatric solid organ transplantation has been well accepted 
as a treatment method for a variety of underlying medical 
conditions that would otherwise significantly limit the life 
expectancy and/or quality of life of children and adolescents. 
Solid organ transplantation, however, requires a lifetime 
commitment to care and a host of associated responsibilities. 
Adherence to the medical regimen, in particular to medica-
tions, is considered vital to avoid rejection of the transplanted 
organ and to ensure the health and well-being of the patient. 
In pediatric transplantation, the post-transplant immunosup-
pressive regimen has been the primary focus of medical 
adherence research and clinical activity. Medication adher-
ence garners such focused attention because its lack has been 
associated with organ rejection, graft loss, patient death, 
increased need for medical interventions, and increased 
medical costs [1–8]. The perception that adherence is also a 
potentially modifiable behavioral factor has created consis-
tent interest in “solving the nonadherence problem.”

One of the first challenges in assessing and treating medi-
cal adherence is defining what constitutes “good adherence.” 
Given that adherence is not a single behavior or a single 
aspect of care, but rather a pattern of behaviors throughout 
time, identifying when a patient transitions from being 
adherent to nonadherent can be difficult. The medical com-
munity tends to utilize the definition of adherence penned by 
the World Health Organization (WHO) that describes it as 
“the extent to which a person’s behavior—taking medica-
tion, following a diet, and/or executing lifestyle changes—
corresponds with agreed recommendations from a healthcare 
provider.” However, when determining whether a patient has 
“been adherent,” providers tend to focus more on whether 
the patient has “adhered enough” to avoid a negative out-

come. In fact, a national consensus conference on adherence 
in transplantation [9] considered adherence to be “satisfac-
tory” as long as “... the gaps between the recipient’s dosing 
history and the prescribed dosing regimen have no effect on 
[the] therapeutic outcome” (p. 36). This is in part due to the 
challenges of actively measuring adherence on a dose by 
dose fashion. At this time, there is no true gold standard for 
identifying nonadherence. Self/parent report is not always 
reliable, blood serum levels can be affected by a variety of 
factors, pharmacy reports/pill counts are difficult to recon-
cile due to changes in prescription doses/changes in phar-
macy and insurance, and third-party monitoring (e.g., 
electronic pillboxes, adherence apps) does not guarantee the 
medication was ingested [10, 11]. Due to these assessment 
challenges, most research examining adherence suggest uti-
lizing multi-method approaches with the hope of capturing a 
composite picture of what adherence may be for a designated 
patient and determining whether an association exists 
between the constructed adherence profile and negative out-
comes for that patient [12–14]. Unfortunately, to date, there 
is no clear metric that can be consistently applied to every 
patient to let them know how many doses they can miss 
before they develop rejection and place themselves and/or 
their transplanted organ in peril. As a result, the primary 
focus continues to be on identifying any nonadherence 
defined as “any identified instance when the patient deviated 
from the prescribed regimen” and subsequently limiting the 
frequency of such events.

To add further complexity, adherence in pediatrics cannot 
be truly viewed as a personal responsibility, but rather a 
series of shared tasks between the child and their family/sup-
port system that evolve over time and need to map on to the 
developmental level of the target patient [15, 16]. For many 
children with a solid organ transplant, the decision to trans-
plant occurred at a time when not even assent to the proce-
dure was possible (e.g., infancy, toddlerhood, early 
childhood). Hence, these patients “inherit the responsibility 
of adherence.” Pediatric patients often undergo transplant 
when their understanding of post-transplant adherence 
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demands may be completely absent and/or rather limited. In 
addition, in several instances, children with underlying med-
ical conditions (e.g., short-gut syndrome, hypoplastic left 
heart syndrome, metabolic conditions, end-stage kidney dis-
ease) that lead to solid organ transplantation may also exhibit 
a variety of emotional, cognitive, social, academic, and phys-
ical delays. Although not all pediatric transplant patients evi-
dence delays, a significant number of patients do. From a 
physical perspective, infants and toddlers evidence muscle 
weakness, limited physical ability, nutritional deficiencies 
(e.g., failure to thrive), and oral/feeding aversions, while 
older children may have delayed puberty and short stature 
[17–19]. Children and/or adolescents with end-stage kidney 
disease, end-stage liver disease, and congenital heart disease 
have been found to have compromised cognitive ability with 
patients falling in the low average range of cognitive ability 
and demonstrate attention problems, problems with visuo-
spatial manipulation, and fine motor delays [17–19]. From 
an academic perspective, transplant patients have difficulty 
with school re-entry, overall school performance with math 
and reading falling below peers, and educational attainment 
[17–20]. In addition, pediatric transplant patients often 
exhibit delayed social development, including isolation from 
peers, communication and social engagement delays, and 
even lower rates of employment and marriage in the long 
term [20].

When we consider “adherence” within the rubric of a 
complex series of behaviors, initially agreed upon by a fam-
ily system, and potentially mandated upon an older child/
adolescent who may also be experiencing physical, cognitive 
and/or academic delays and psychological concerns, it is 
easy to deduce that challenges in adherence may be 
commonplace.

For researchers and clinicians alike, identifying patients 
who are “at risk” for nonadherence is based on associations 
between known challenges (e.g., oppositional behavior), 
measured adherence behaviors and/or barriers to adherence 
(e.g., difficulty swallowing medications), and potentially 
negative clinical outcomes (e.g., rejection, graft loss). 
Research in this area suggests that rates of nonadherence 
vary widely by age of the recipient (worse in adolescents and 
young adults than younger children), organ transplanted 
(e.g., more common in kidney transplant patients than lung 
transplant patients), and family factors (e.g., poorer adher-
ence in chaotic families) [1–7, 18–20]. Other factors that 
have been found to be associated with nonadherence include 
a previous history of nonadherence, minority race/ethnicity, 
lack of or limited social supports, poor perceived health, 
parental and child psychological and behavioral functioning, 
and parental distress and burden. In this chapter, we will con-
sider some of these factors in relation to the evaluation, treat-
ment, and long-term outcomes for a solid organ transplant 
pediatric patient.

Case History

One of the main goals of the pre-transplant psychological 
evaluation is to assess known barriers to adherence, previous 
and current patterns of self-care, social supports, mental 
health history for the parents and the patient, financial 
resources, developmental level, and medical understanding/
literacy as a way to identify potential risk factors for long- 
term success. When considering a specific case, clinicians 
benefit from having an overview of the patient, the caregiv-
ers, the overall family system, and the interactions between 
the patient/family and the medical environment.

In this chapter, we will present the case of a patient who 
received a heart transplant as a school-age child, and we fol-
lowed for 10 years post-transplant thus far.

The 11-year-old patient presented to the emergency 
department (ED) after experiencing shortness of breath, 
fatigue, nausea, dizziness, and feeling generally unwell. 
Patient was found to be in late stages of heart failure and was 
urgently admitted to the cardiac intensive care unit. The 
patient was intubated and in need of mechanical support lim-
iting the ability to effectively assess the patient’s understand-
ing of their prognosis and the steps taken to address medical 
needs. At the time that the patient was hospitalized and diag-
nosed, treatment options were limited to heart transplantation 
if the patient was to survive. Patient was found to have a 
familial form of cardiomyopathy that had been recently iden-
tified in one of the parents. The patient’s parents were divorced 
but reported having an amicable relationship regarding the 
children. Parents reported having high levels of familial sup-
port which was supported by multiple extended family mem-
bers present at bedside. Parents did report some concerns 
about practical and financial resources but denied that these 
factors would interfere with their ability to support the patient 
or the patient’s ability to engage in post-transplant care.

At bedside, the family presented as involved and engaged, 
vested in learning more about the patient’s medical condi-
tion, and willing to engage actively with the medical team. 
The transplant team was, however, concerned that the family 
did not seek suggested screening in their other children due 
to concern for familial cardiomyopathy. However, given the 
recency of the parental diagnosis, the issue was not pressed. 
Family reported no behavioral concerns regarding patient 
and denied any concerns regarding other family interactions 
and relationships. Based on this initial evaluation, clinical 
presentation of the child, age of the child, and presence of the 
family at bedside actively engaging with the medical team, 
the patient was cleared for listing for transplantation and 
received a heart shortly after initial presentation.

Following transplantation surgery, additional information 
regarding the patient and family revealed behaviors associ-
ated with nonadherence. It became evident that family had 
withheld information regarding the patient’s behavioral pro-
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file and family circumstances. Our team inferred this was 
possibly secondary to distrust of the medical establishment 
due to belonging to a minority group. Given the urgency of 
the presentation, the transplant mental health clinicians did 
not have the time to build a therapeutic relationship with the 
patient or the family which would have supported more can-
dor about the family’s circumstances. Following transplanta-
tion, parents disclosed that the patient exhibited high levels 
of oppositionality at home, could be physically aggressive 
toward siblings, and would at times disregard family rules 
and discount behavioral expectations. Parents characterized 
these behaviors as the patient “being himself.” The family 
disclosed that in the past the way they addressed these con-
cerns were to disengage from the patient, ignore, and/or send 
the patient away for a couple of weeks to the home of rela-
tives. Family also disclosed a more chaotic environment at 
home than originally shared. Mother reported that older sib-
lings, particularly the patient, provided a lot of babysitting 
for the youngest child and were frequently without clear 
parental supervision as mother was often away and working. 
Parents continued to report a generally cordial relationship, 
but paternal presence at bedside diminished significantly 
post-transplant. Over the course of time, it became evident 
that the patient had some gaps in the level of support they 
received at home. Once patient had recovered sufficiently, 
attempts at discussions with the patient were difficult as the 
patient did not openly nor easily engage with medical team 
providers/members (e.g., Child Life, physicians, nursing)) 
and was unwilling to report concerns.

As the above picture evolved, the embedded psychology 
service closely followed the family and provided support 
during the initial post-operative and post-discharge period. 
As the patient recovered and required fewer scheduled clinic 
visits, monitoring of adherence naturally decreased. 
Unfortunately, during this time, the family fell into a pattern 
of nonadherence unbeknownst to the medical team. Within a 
year of the original transplant, the patient presented back at 
the hospital with severe rejection associated with nonadher-
ence. The patient had missed several laboratory blood draws, 
the immunosuppressant blood levels were below the target 
range, and a check of pharmacy records revealed that the 
family had not picked up medications consistently.

At this point in patient’s post-transplantation care, the 
transplant psychologist intervened to help the medical team 
assess potential barriers to care, assess for psychosocial con-
cerns, determine other mitigating factors contributing to 
nonadherence (e.g., misunderstandings regarding medical 
recommendations), and activate the family into behavioral 
change.

Meetings were scheduled with the family and members of 
the team (including the behavioral specialist) to assess the 
situation. A plan was devised which specifically stipulated 
the expectations for the family and the transplant team’s 

commitment to supporting the family through more frequent 
visits, support for medication refills, and mental health treat-
ment for the patient and family with weekly therapy sessions 
to help with modification of current behavioral patterns and 
implementation of a plan.

Through the course of behavioral treatment, it became 
evident that family members expected the patient to take 
medications independently without a specific plan for clear 
oversight from a parent or other designated adult caregiver. 
In view of this new information revealed, we worked with 
the family to provide additional education regarding post- 
transplant care requirements and expectations, information 
about developmentally appropriate expectations for the 
patient regarding medication adherence, and the conse-
quences of nonadherence and poor engagement in medical 
care. Together with patient’s family, we developed a plan to 
maximize the likelihood of success. Unfortunately, attempts 
at improving adherence were met with several practical bar-
riers, including an ongoing lack of parental supervision, lim-
ited engagement from the patient, and a clear disconnect 
between the patient’s perceived physical experience (e.g., 
patient denied symptoms of rejection) and clinical presenta-
tion (e.g., showing up to ED in cardiac distress). This last 
point was particularly troubling as the patient regularly 
reported no shortness of breath, fatigue, and/or dizziness 
even prior to fainting as a result of poor cardiac output asso-
ciated with rejection. Attempts to facilitate behavioral activa-
tion to avoid these symptoms were not effective as the patient 
was not aware of these physiological changes. In addition, 
given the challenges the family continued to experience in 
truly adhering to care expectations, we were forced to refer 
the family to Child Protective Services (CPS). After a signifi-
cant amount of work with the county, including educating 
officials about necessary treatment requirements following 
transplantation and needed engagement level from the fam-
ily, improved adherence was achieved although not consis-
tently maintained. Every time CPS engagement was scaled 
back, nonadherence would spike again. During this time, 
however, the patient did seem to develop a better understand-
ing of their medical status and medical needs and appeared 
to at least be in the pre-contemplation stage of behavioral 
change.

Nonadherence continued through this patient’s adoles-
cence and as soon as the patient aged out of CPS’ purview, 
the patient once again presented with severe rejection. 
Despite multiple attempts at helping the family develop a 
good adherence plan, their limited participation in treatment 
created a situation where mental health support was not suf-
ficient to elicit change. However, our engagement did pro-
vide insight into some of the additional barriers that were 
present for this family and new in-roads have been made now 
that the patient is a young adult into assisting them in becom-
ing more adherent to care. For example, the patient has now 
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been willing to discuss goals they would like to achieve and 
are now more aware of how adherence to care can help them 
remain healthy, out of the hospital, and moving forward in 
their lives. In addition, by providing ongoing support and 
being available to the patient, we likely mitigated the effects 
of a chaotic family life and potentially limited the number of 
rejection episodes that this patient could have experienced 
otherwise.

Clinical Questions
 1. How do the circumstances under which pre-transplant 

evaluation information is obtained (e.g., urgency of 
patient presentation, chronic versus acute illness, stability 
of patient medical condition) affect the quality of infor-
mation obtained and subsequently affect the likelihood of 
a thorough assessment allowing for a good gauge of post- 
transplantation adherence?

 2. What behavioral components can provide clues regarding 
the potential challenges to adherence for this patient from 
a longitudinal perspective?

 3. How relevant is self-efficacy, motivation, and engage-
ment in self-monitoring to this case?

 Discussion

If we look at our first question, we can appreciate that a com-
pressed timeline prior to transplantation limited our ability to 
fully assess and thoroughly understand the existing factors. 
Sufficient time prior to transplantation allows providers to 
partner with families at a time when their interest in engag-
ing in adherent behavior is at one of its highest points. 
Families often view the pre-transplant time as a time to put 
forth their best efforts and demonstrate their ability to care 
for the patient and adhere to medical care. Hence, this is a 
time when families are often highly committed and willing 
to make necessary changes as the benefits of change clearly 
outweigh any potential primary and/or secondary gain from 
existing patterns. In addition, if the patient had been in a 
position (not intubated and on support) to provide informa-
tion and feedback regarding their understanding, we would 
have been able to better assess the barriers specific to the 
patient and develop a plan to initiate behavioral change. 
Additional time could have also afforded us the opportunity 
to more closely partner with the family at a point when non-
adherence although problematic may not have had such dire 
consequences that it required CPS involvement. In addition, 
although there is no guarantee that such attempts at changing 
the outcome would have worked, it is fair to say that having 
more time to build rapport and gain trust the relationship 
between the patient and medical team could have positively 
affected adherence.

When examining our second question, the links between 
parental engagement, limited financial resources, typical 
discipline structures within the home, and known patient 
behaviors (i.e., oppositional and at times physically combat-
ive) would be of interest. For example, a clear understand-
ing of common family expectations for the patient (e.g., 
helping with younger siblings, being self-reliant when man-
aging medications) directly related to financial concerns 
(e.g., mother had to work) allowed the team to identify ways 
to support the family (e.g., pairing mental health and clinic 
visits to limit time taken from work). The fact that this was 
rather challenging to do post-transplant also highlights how 
family resources can significantly impact the provision of 
care even when the family believes they are coping well.

When considering our last question, it is evident that each 
construct played a role in this case. From a developmental per-
spective, each of these concepts takes time to mature. A school-
age child has some autonomy and belief in their own skills. 
They also know that they can engage in certain self- care behav-
iors, such as showering, brushing their own teeth, and making 
a simple meal for themselves. However, developing self-effi-
cacy is related to a host of factors, including prior experience, 
modeling by adults in their lives, expectations, reinforcement, 
and practice. Motivation and engagement in a behavior requires 
attributing either positive (e.g., this will help me by) or negative 
(e.g., this will help me avoid getting sick) values to those 
behaviors, with positive values serving as stronger drivers to 
engagement. Lastly, self- monitoring requires not only engage-
ment and motivation but also executive functioning that allows 
for self-awareness. It is not surprising that when our patient 
was school aged and was operating in an environment with 
family challenges and limited parental oversight, they strug-
gled to meet expectations. As the patient aged, they developed 
a better understanding of and insight into their behaviors. This 
has allowed for more productive therapy sessions, that although 
have not led to radical behavioral change, have led to recurrent 
efforts by the patient to improve adherence. Of interest, helping 
the patient reaches the point that they felt a need to also seek 
mental health support to improve their emotional health, 
opened the door to his and family’s willingness to improve his 
adherence. Prior to reaching this juncture, the patient lacked the 
insight to see a connection between his emotional functioning 
and his willingness to engage in behavioral change to shift 
adherence patterns.

 Conclusion

Managing the complex medical care regimen typically 
required following solid organ transplantation can be tax-
ing and difficult. Families of children undergoing trans-
plantation are often in a position that requires the 
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designation of care roles within a family structure with a 
variety of expectations. For example, the family must 
decide who will be responsible for administering medica-
tions, making sure medication does not run out, sets up 
medical appointments, and takes the patient for blood 
draws; each of these steps can easily become a place 
where adherence breaks down if communication between 
family members is unclear and/or roles are not defined. 
These families are also tasked with helping their child 
develop into an adult with skills and autonomy to engage 
in their own care. These families are often stretched thin 
and with potentially limited resources to make it through 
this process smoothly and effectively.

Nonadherence within the above context is predictably 
multifactorial in nature [1–5]. Treatment of nonadherence 
requires a tailored approach to care, taking into account the 
needs of the specific patient and their family [2]. Blanket 
approaches to treatment of nonadherence (e.g., educating the 
family about adherence without a clear understanding of 
what has led to the challenges, simply increasing frequency 
of visits without regard for resources needed) have not been 
effective and often leave the most nonadherent of patients 
untouched [21, 22]. By providing a thorough assessment of 
and developing rapport with the patient and their family and 
providing a safe space where families can openly discuss the 
barriers to adherence, a mental health professional can help 
lay the groundwork for a partnership to address nonadher-
ence at a global level. Considering the individual patient 
within the context of their environment, mental health pro-
viders can help set the stage for a more holistic approach to 
the treatment of nonadherence.
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37LGBT Issues in Transplant Candidates

Caitlin McFarland and Ted Avi Gerstenblith

 Introduction

The sexual orientation and gender identity minority (SGM) 
populations increasingly receive more attention from health-
care providers and researchers as organizations like the 
Institute of Medicine have highlighted the need for expertise 
in their healthcare needs. While it is a historically common 
belief to doubt the relevance of sexual orientation and gender 
identity (SOGI) to patient care, it has been observed that sex 
and gender minorities have an increased burden of physical 
and mental diseases relative to the general population [1–14]. 
This population also faces unique legal and psychosocial chal-
lenges in healthcare access and follow-up that have tangible 
impacts on health outcomes. In addition, there is much dis-
comfort among clinicians regarding gathering a sexual history 
and discussing gender and sexual orientation with their 
patients [11–14]. Psychiatrists on transplant teams are well 
positioned to help transplant teams understand the signifi-
cance of SGM identity to transplant candidacy and therefore 
directly improve health equity and long-term health outcomes 
in transplant recipients. In addition, transplant psychiatrists 
can address behaviors with increased prevalence in the SGM 
population that may have contributed to host organ failure.

It is important to consider that the terminology used to 
describe subgroups encompassed by the LGBT acronym 
continues to evolve. In particular, the LGBT acronym does 
not include groups identified by the longer LGBTQIA+ 
acronym [15]. The identities encompassed by these acro-
nyms include “L” for lesbian, “G” for gay, “B” for bisexual, 
“T” for transgender, “Q” for both for queer and those who 
are questioning their gender or sexual orientation identity, 
“I” for intersex, and “A” for asexual. For convenience, the 
term SGM has increasingly been suggested for use since it is 
more representative of the intended populations. Sexual 

Orientation and Gender Identity (SOGI) usually refers to the 
collection of this information in an electronic medical record 
(EMR). Although gender minorities and sexual orientation 
minorities will be discussed as a group, it is important to note 
that gender minorities experience a greater burden of dispar-
ity in healthcare access, homelessness, and disease burden 
(somatic and psychiatric) than sexual orientation minorities 
and ideally would be considered demographically distinct 
groups [2, 3, 6, 9, 10]. The patient in this case example is 
transgender (and her sexual orientation is not made explicitly 
clear), and although there are parallels in the challenges that 
arise for these patients as compared to sexual orientation 
minorities and intersexed people, their care needs are not 
representative of all people encompassed by the LGBT or 
SGM acronyms.

Case History

Ada Johnson is a 57-year-old trans woman transferred from 
a community hospital to a tertiary hospital’s intensive care 
unit for management of fulminant liver failure secondary to 
alcoholic cirrhosis and for emergent transplant evaluation. 
Psychiatric consultation was requested by the transplant 
team to assess her as part of a pre-transplant assessment. On 
initial evaluation in her hospital room, she was inattentive, 
oriented to self only, and diagnosed with hypoactive delir-
ium. With the patient unable to identify a surrogate decision 
maker, the transplant team had been primarily communicat-
ing primarily with her adult son who lives out of state.

Ms. Johnson had been brought to the emergency depart-
ment at the outside hospital after being found down in the 
rented motel room and was initially assumed homeless. She 
had been hospitalized for several days before her son was 
identified and was identified as her surrogate decision maker. 
It was determined that Ms. Johnson was married, employed 
as a social worker, and had been staying at the motel while in 
town for a professional conference. Her wife, who arrived 
from out of town not long before the psychiatric consult team 
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arrived, was openly hostile toward the transplant and con-
sulting teams, accusing providers of delaying transplant 
evaluation due to her wife’s gender as well as inappropriately 
involving her stepson in medical decision making when she 
was next of kin. Ms. Johnson’s spouse expressed skepticism 
that the transplant team would be unbiased toward trans 
patients and expressed concerns to the psychiatry consult 
team that the patient’s gender identity would count against 
her transplant candidacy

 1. In addition to performing a full psychiatric assessment, 
how might you guide the organ transplant team in part-
nering with this patient and their family?

Based on the information presented, the complexity of 
the psychodynamic factors within patient’s family begins 
to emerge. The patient is a trans woman with a child from 
a past relationship, and she is now remarried to a woman. 
Many LGBT individuals have contentious family rela-
tionships due to their sexual and gender identities [16, 
17]. Unfortunately, SGM identity often leads to a more 
fractured support system and may contribute to undue 
bias against their candidacy for transplant due to this. In 
cases where there is a dearth of psychosocial support due 
to unsupportive family (or a delay in identifying relevant 
supports due to identity-related assumptions about the 
SGM patient’s psychosocial situation), the transplant 
team may find themselves in the difficult position of bal-
ancing health equity in SGM patients against the practical 
realities of post-transplant care. The transplant psychia-
trist can assist teams by spending more time exploring the 
nuances of the patient’s complex family dynamics allow-
ing for a more accurate assessment of a patient’s risk 
before and after transplant.

In addition to considering how SGM identity affects 
the quality of a patient’s support system, added diligence 
identifying the patient’s preferred decision maker is nec-
essary. Not making assumptions about surrogate decision 
makers is particularly important for the LGBT commu-
nity. Historically, long-term partners of SGMs were 
excluded from medical decision making because their 
partnerships were not legally recognized. This led to high 
rates of conflict between patients’ long-term partners and 
their legally recognized family members. This difficulty 
has still not been fully resolved despite federal recogni-
tion of marriage equality starting in 2015. SGM patients 
may more often be estranged from their family members 
based on non-acceptance of their identity [18, 19]. In this 
case, it would be a good idea to make inquiries as to the 
ability of the patient’s partner and son to collaborate in 
the patient’s post-transplant care and consider any major 
differences in their perspectives on the patient’s trans-
plant candidacy.

In this specific case presentation, the patient is legally 
married to her wife and unless there is a designated medi-

cal power of attorney who differs from her (i.e., the patient’s 
son), she is the appropriate primary surrogate for medical 
decisions. Although not the case here, some SGM patients 
may deliberately conceal the nature of their partner rela-
tionships due to fears of discrimination by hospital staff. 
The transplant psychiatrist can foster greater rapport with 
patients by asking then about past healthcare experiences 
and whether there are any current concerns about receiving 
care [12, 20, 21]. The transplant psychiatrist can also assist 
the transplant team by helping them to consider their own 
implicit biases about SGMs as they consider this patient 
for the allocation of scarce resources.

Another way to ease tension, particularly in light of 
prior misconceptions in this chapter’s case description, is 
to use gender neutral terms when referring to family 
members. Use of inclusive words like “partner” when 
referring to the relationship between the patient and her 
wife unless otherwise directed will avoid unnecessary 
tensions. The transplant psychiatrist could directly inquire 
of the patient’s wife, “By what name should I refer to 
your partner [the patient] and what pronouns would you 
like me to use?” Doing this shows respect for the patient’s 
identity. Use of the patient’s chosen name and consis-
tently using correct pronouns during conversations about 
her healthcare facilitates better alliance and communica-
tion [13]. All these strategies will improve partnership 
between transplant teams and SGM families.

 2. What unique challenges in clinical documentation might 
you anticipate for this case?

In 2011, the Institute of Medicine released recommen-
dations for care of LGBT individuals that included accu-
rate documentation of sexual orientation and gender 
identity in the medical record [22]. Although there has 
been some improvement since 2011  in accurate docu-
mentation of SOGI in the EMR, accurate documentation 
of SOGI data remains a challenge on many EMR plat-
forms. As patient’s legal rights to medical record access 
expand, including to mental health documentation, the 
need for accuracy in patient pronouns and psychosocial 
history is increasingly non-trivial. Failure to recognize a 
patient’s name and pronouns when they differ from their 
sex assigned at birth contributes to the patient’s percep-
tion of stigma in the healthcare setting and provider 
avoidance. The impact of healthcare avoidance in the 
LGBT community on adverse outcomes cannot be over-
stated, and if the patient had an untreated viral or alco-
holic cirrhosis that contributed to their current 
presentation, the avoidance behavior would certainly 
need intervention by the transplant team both before 
moving forward with transplantation as well as in the 
post-surgical care plan.

In 2013, Deutsch et al., introduced a two-step method 
for charting sexual identity and sex at birth as well as col-
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lecting information on preferred pronouns to display 
prominently when opening a medical record [23]. 
Depending on when a patient entered a particular hospital 
system, their chart may reflect their sex assigned at birth 
thereby leading to confusing interactions with hospital 
staff. The majority of gender diverse patients prefer their 
identity and pronouns in the chart [24]. Here, Ms. Johnson 
is unable to express a preference at this time but a conver-
sation with her wife about documentation preferences 
would help create a welcoming, safe environment and 
minimize confusion among staff as to how to address Ms. 
Johnson and her family.

Transplant psychiatrists should take care to appropri-
ately address patients in their clinical documentation. The 
historical relationship between SGMs and psychiatry is 
contentious. Homosexuality was included in the 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM) as recently as 1972 and DSM-5 includes gender 
dysphoria as a psychiatric diagnosis currently, both con-
tributing to poor perception of mental health providers as 
a result. While psychiatrists have unique skills that can 
facilitate trust and cooperation between patients with psy-
chiatric comorbidities or psychosocial challenges and 
their transplant teams, this opportunity can be easily lost 
with unintentional insensitivity.

A final point on clinical documentation: the decision 
to take a gender history (including early childhood gen-
dered play, onset of awareness of their gender identity, 
and timeline of social and medical transition) should be 
informed by its relevance to the patient’s care at the time 
of the assessment. Taking a gender history from a gender 
diverse patient may be unintentionally stigmatizing if 
care specific to transition or gender is not being provided. 
Instead, it is important to ask questions related to how the 
patient’s gender identity has influenced their care as will 
be illustrated next.

 3. How would you inquire differently about this patient’s 
psychiatric and substance use history? What details are 
important to address?

Taking a comprehensive psychiatric history from 
transgender and LGBT patients, when evaluating for or 
caring after transplantation, should be identical to gather-
ing a history from any other patient, with some important 
additional considerations. The clinician should appreciate 
that SGM’s have a higher prevalence of suicidal thoughts, 
suicide attempts, substance use (particularly alcohol and 
opiates), affective and anxiety disorders, and exposure to 
violence and other traumatic experiences [6, 7, 9, 10, 25, 
26]. Simultaneously, SGMs have a lower utilization of 
health services due to multiple factors, including mistrust 
of healthcare providers and fear of stigma. Gender minor-
ities are at especially high risk of suicide completion and 
suicide attempts; inquiring about current and past self- 

injurious thoughts and behaviors is critical, and the psy-
chiatry consultant should be alert for any minimization of 
past self-harm or substance use while being sensitive to 
the patient’s motivation for concealing this information 
from a mental health provider in particular.

For example, have they experienced discrimination or 
insensitive care in a healthcare setting? As recently as 
2011, SGM patients continue to report discrimination in a 
visit with a healthcare provider [27]. Have they delayed 
medical or psychiatric care in the past due to fears of bias 
or discrimination? Medical school education specific to 
LGBT health is historically limited, often as little as five 
lecture hours in the pre-clinical curriculum leading to a 
shortage of physicians familiar with the care of this 
patient population [28, 29]. As a result, SGM patients 
report avoiding physician visits, resulting in poor preven-
tive care and care for chronic health conditions [30–33]. 
The patient’s wife in this case implies that the initial treat-
ing team delayed initiation of transplant evaluation due to 
assumptions about the patient’s psychosocial circum-
stance. Of note, the factors that have contributed to poor 
past medical follow-up in this case may be mitigated by 
careful and sensitive post-transplant planning, however, 
will certainly affect risk stratification prior to transplant.

 Discussion

Stigma against SGM patients plays out in healthcare not only 
in explicit but also in non-obvious ways as this case has 
attempted to address. Asking SGM patients about past 
healthcare experiences, particularly if there are significant 
gaps in their substance use or psychiatric treatment history, is 
crucial to developing a successful post-transplant care plan 
that includes services provided by mental health providers 
familiar with the LGBT population.

LGBT patients face cultural challenges with healthcare 
providers and decreased visibility in EMRs, healthcare 
access challenges, as well as financial and underinsurance 
problems. Despite these challenges, studies in cancer care 
have shown that barriers to providing inclusive care include 
physician doubts about knowing when SOGI is relevant to a 
patient’s care as well as discomfort bringing it up [34, 35]. 
This case illustrates some of the avoidable problems that can 
arise in uninformed care of LGBT patients that derives from 
failure to acknowledge their identities.

The care of a transplanted organ requires high frequency 
and duration of contact with healthcare personnel [36–39]. 
Given the complex coordinated care required by organ recip-
ients, awareness of trends in LGBT patients’ attitudes about 
receiving healthcare and past avoidance of healthcare pro-
viders is a critical barrier to overcome for post-transplant 
care. Transplant psychiatry is uniquely positioned to address 
behaviors that may have contributed to host organ failure, 
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including avoidance of care for substance use, mental health, 
and other medical problems that have increased prevalence 
in LGBT population [40–42]. Psychiatrists on transplant 
teams also have the psychotherapeutic skills to address exter-
nal and internal barriers to patient engagement with their 
transplant care team, and possibly rebuild the foundation of 
trust in future medical providers [8, 9, 43].
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38Psychiatric Illness in Living Organ 
Donors

Stephen Potts

 Introduction

Live donation has a history as long as transplantation itself. 
The world’s first successful kidney transplant took place in 
Boston in 1954 [1], and the UK’s first in Edinburgh in 1960 
[2]. In both cases, the donors and recipients were monozy-
gotic twins, whose genetics removed the immunological bar-
riers and thereby the need for immunosuppression, which in 
those early days was at first non-existent and later heavily 
risk laden.

Since then, advances in surgical technique (e.g., laparo-
scopic nephrectomy) and enhanced donor work-up (e.g., 
high resolution radiological imaging of renal vasculature) 
have steadily reduced the risks to donors, while outcomes for 
recipients have steadily improved, through better immuno-
suppression and other advances in post-transplant care [3].

In recent years the ability to transplant across previously 
insurmountable barriers of blood group and/or HLA incom-
patibility barriers, either via pre-transplant treatment of 
potential recipients or through complex logistical arrange-
ments for paired, pooled, and chain donations, has allowed 
more living donors with established relationships to recipi-
ents to proceed [4].

In parallel, the pool of potential living donors has also 
grown substantially, by expanding the range of permitted 
donor/recipient relationships: from those early genetically 
identical twins, to fraternal twins, to siblings, to more distant 
genetic relatives, to spouses and others with emotional but 
no genetic links to the recipient, and finally, in recent 
decades, to the so-called altruistic or non-directed donors, 
who have neither genetic nor emotional links to the recipient. 
A further recent sub-category has been established, termed 
directed altruistic donors (or “unrelated” or “unaffiliated” 
donors), when someone proposes to give, while alive, an 

organ (or a part of the organ) to an identified recipient not 
related or previously known to them, whose need for a trans-
plant has been conveyed via social media, matching websites 
or similar means.

Despite these changes, the total number of live donor kid-
ney transplants has remained broadly stable in the US at 
slightly over 5000 per year, and the proportion of all kidney 
transplants from living donors is also stable at 20–25% [5]. 
Comparable figures for the UK are 1000 live donor kidney 
transplants per year, making up almost 40% of all kidney 
transplants [6]. As part of an effort to increase the number of 
transplants, centers have shown a greater willingness to 
accept living donors previously thought of as marginal or 
unsuitable on the grounds of age, weight, or co-morbidity. 
For example, transplant centers in Edinburgh and London 
have undertaken transplant nephrectomies in altruistic donors 
in their mid-80s, and transplant centers regularly discuss 
accepting donors who would previously have been declined 
in grounds of high body mass index (BMI) or low glomerular 
filtration rate (GFR). In effect this means acceptable donor 
co-morbidity is now a matter of degree rather than category.

These trends—reducing physical risks, increasing dis-
tance in the relationship between donor and recipient, and 
increasing use of “marginal” donors—have prompted greater 
attention to the psychological, as well the physical health of 
potential donors. Some donors are at heightened risk of men-
tal disorder arising from donation. This generates additional 
requirements for assessment, support, and treatment by men-
tal health clinicians, both before and after surgery [7]. For a 
minority of potential donors, these additional risks are suffi-
cient to exclude them from donation on the grounds that the 
risks posed to their mental health outweigh their suitability 
on a purely physical basis.

For the subset of altruistic potential donors, a recently 
published international consensus statement of transplant 
psychiatrists concluded that all of them should undergo men-
tal health assessment. This should occur after initial screen-
ing, which may exclude potential donors on clear medical 
grounds and render mental health assessment unnecessary, 
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but before donors are exposed to the medical risks arising 
from invasive investigations, such as angiography [8].

There is less consensus over whether the wider group of 
related donors should also all undergo mental health assess-
ment, especially given evidence (albeit anecdotal) that donor 
decline rates on mental health grounds are considerably 
lower in related donors than in altruistic cases. In addition, 
many transplant centers lack the resources to undertake men-
tal health assessments on all donors. It is therefore important 
to establish guidance on which potential-related donors 
should be referred. The Edinburgh Transplant Centre applies 
a simple pragmatic protocol, whereby any potential donors 
with a significant past psychiatric history, current prescrip-
tion of psychotropics, or psychiatric symptoms evident at 
initial screening assessment will be referred. Doubts about 
the significance of past history or current symptoms are dis-
cussed directly with the Centre’s transplant psychiatrist. 
Under this protocol, approximately 20–25% of donors are 
referred. Concerns about the dynamics of the relationship 
between the intended recipient and potential donor may also 
act as a trigger to psychiatric referral, although strictly speak-
ing, in the UK, this is the province of the regulatory body, the 
Human Tissue Authority, via their Independent Assessors.

Mental health liaison services to transplant units have 
evolved in widely varying ways in the UK, US, and else-
where. Most units have access to some form of mental health 
clinician, whether psychiatrist, psychologist, social worker, 
counsellor or nurse specialist, and many have access to more 
than one discipline. There is also variety in the degree to 
which such clinicians are embedded within the transplant 
team, as opposed to consulting from a different base. 
However the service might be configured, it is crucial that 
mental health specialists assessing transplant candidates 
should have a good understanding of transplant procedures, 
outcomes and risks. For transplant recipients, this should 
include the psychiatric side effects of transplant medications, 
and the physical side effects and potential interactions of 
psychotropic drugs. In the US, transplant programs include 
living donor advocates whose role is to assist with donor 
assessments with a focus on their well-being. This reflects 
the overriding concern that living donors should be exposed 
to no more risk to their physical and mental health than is 
necessary.

The fictional case presented below illustrates some of the 
issues that such donations can present to psychiatrists, psy-
chologists, and the transplant teams they advise.

Case History

The donor is a 49-year-old woman who wishes to donate a 
kidney to her employer of seven years, whom she also con-
siders a friend. Initial physical assessment and baseline 
investigations confirm that she is in good general health, 

with no significant past medical history, and no current phys-
ical contraindications. However, there is a long history of 
psychiatric symptoms, with several prior mental health diag-
noses, and current long-term prescription of three psychotro-
pic drugs.

At initial assessment with a transplant coordinator, she 
gave permission, somewhat reluctantly, to access her pri-
mary care and prior psychiatry records. Local protocols 
require all potential living organ donors with a significant 
past psychiatric history or current prescription of psychotro-
pic drugs to be referred for psychiatric assessment before 
proceeding with an in-depth physical work-up.

Psychiatric evaluation established that she had no signifi-
cant family history of medical or psychiatric illness, and no 
significant adversity in childhood or early adulthood. She 
had never smoked, drunk alcohol to excess, or taken illicit 
drugs. She married in her twenties but had no children before 
her husband left her for another woman when she was in her 
late thirties.

She was first seen by mental health community services 
in her adolescence, with subsequent intermittent contact. She 
was diagnosed at different times with recurrent depression, 
dysthymia, and bipolar disorder and treated with a variety of 
antidepressants of uncertain benefit.

She presented on several occasions in her twenties with 
low mood and suicidal thoughts, and was repeatedly admitted 
to her local psychiatric hospital, twice involuntarily, because 
of concern about suicide risk. There followed a period of rela-
tive stability until her marriage ended, when she presented 
with a suicide attempt via medication overdose. Psychiatric 
assessment recorded auditory hallucinations, low mood, and 
ambivalence about survival. A diagnosis of bipolar disorder 
was applied, a mood stabilizer and antipsychotic were added 
to her regimen, and she was admitted once more. After dis-
charge, she was followed up for two years by a community 
mental health team, on a stable combination of an antidepres-
sant, an antipsychotic and a mood stabilizer, which she is still 
taking. She was discharged to primary care follow-up and has 
remained stable for the last nine years.

She has worked in the same retail job for seven years and 
has a good relationship with her employer. She lives with her 
new partner of six years, and his teenage daughter by a previ-
ous relationship. Her partner did not attend her assessment 
appointments with her, though she reports him as passively 
supportive of her wish to donate her kidney. She said that her 
closest source of support is her younger brother who lives in 
a nearby city and is reportedly supportive of her wish to 
donate. She is registered as an organ donor, and she donates 
modest sums to animal charities, but she is not engaged 
beyond this in other altruistic activities.

Away from work, she is physically active. Her social life 
is restricted (by her preference) to weekly evenings out with 
her partner and step-daughter, occasional visits from her sib-
lings, and invitations from her employer (the potential recipi-
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ent of her kidney) to attend gatherings of his family on 
special occasions, which her partner does not normally 
accompany her to.

During interview, she was initially guarded in revealing 
her past personal history, but after discussion she cooper-
ated fully. She presented as an articulate, intelligent woman, 
to a degree commensurate with her educational achieve-
ment. She had a good understanding of the mortality and 
morbidity associated with kidney donation, and there was 
nothing to call into question her decision-making capacity. 
She did not display any overt lowering of mood, undue 
anxiety, psychotic symptoms, or deficits in cognition. She 
agreed with the accounts of her previous psychiatric symp-
toms in her psychiatric records. She acknowledged that she 
was still prone to spells of lowered mood, but these were 
subclinical as they did not impair her function or lead to 
suicidal behavior. She usually dealt with them by increas-
ing her physical activity. During these spells she occasion-
ally experienced fleeting auditory hallucinations. The last 
such episode had occurred one year earlier, and resolved 
spontaneously.

The assessor concluded that the primary diagnosis was 
borderline personality disorder, with previous episodes of 
superimposed co-morbid depression, currently stable on her 
psychotropic regimen. Current traits of personality disorder 
were not evident at interview or by self-report, and her men-
tal state examination was essentially normal. When this was 
put to her, she agreed in principle, but expressed concerns 
that such a diagnosis might lead the transplant team to 
exclude her from further donor assessment.

She was advised that she was at increased risk for recur-
rent depressive episodes in the post-operative period, espe-
cially with any significant complications of donation. In 
addition, becoming uninephric, with a necessarily reduced 
GFR, might require revision of her psychotropic regime, 
with the risk of a consequent loss of stability and limited 
treatment options. This was considered a relative but not 
absolute contraindication to donation. The donor stated that 
she would be willing to assume these additional risks. Her 
relationship with her recipient was also discussed. She made 
it clear that although, as an employee, she was in a position 
of (partial) economic dependence upon him, she regarded 
him more as a friend than her boss, and at no stage had she 
felt any pressure to donate.

The assessment’s conclusions were discussed in detail at 
transplant multidisciplinary team meetings, where it was 
agreed she would go forward to the next, invasive stage of 
donor investigation.

Discussion

To What Extent Does a History of Mental Illness 
in Itself Confer Additional Risks to the Donor?

The degree of additional donor risk conferred by a history of 
physical illness depends on its nature, time course, chronic-
ity, prognosis, and consequences. For example, a potential 
donor with treatment-resistant hypertension and end organ 
damage will definitely be put at serious risk by donation. 
Transplant services are bound to exclude such donors in their 
best interests, however much they wish to proceed. A chronic 
treatment-resistant depressive illness, with recent serious 
suicide attempts, would constitute an analogous mental ill-
ness, one which confers additional risks high enough to 
make donation contraindicated. In the hypothetical case the 
depressive episodes have been recurrent, rather than chronic, 
and although severe (as measured by psychiatric admission 
under detention), only led to a suicide attempt on one occa-
sion, and are now remote in time. The patient’s mood has 
been stable for years on her current medication.

This case also highlights additional features which are not 
analogous between the mental and physical risks of donation. 
Firstly, there are no direct potential physical benefits to dona-
tion. There may be indirect benefits to donors who lose weight, 
increase activity, stop smoking, and drink less alcohol, in order 
to be accepted as donors, especially if these changes persist 
after donation, with engagement in post-donation follow-up, 
but there is no direct physical benefit of donation against 
which to offset the undoubted direct risks. However, there is 
evidence of improvement in mental health, including increased 
self- esteem, after donation, in both related and non-directed 
donors [9], though this is modest in degree, and does not 
always endure. Most transplant centers have encountered 
donors who achieved psychological benefit from donating an 
organ or part organ, but found the benefit short lived, and sub-
sequently seek to make a further donation (for example, of a 
kidney after partial liver donation, or vice versa). In the hypo-
thetical case described, the donor clearly saw an improvement 
in her mental health as a potential benefit of donation to her 
and gave this as part of her motivation in wishing to donate.

Secondly, actual or perceived rejection can trigger emo-
tional distress, especially in people with borderline personal-
ity traits or vulnerability to depressive illness. Both factors 

Clinical Questions
 1. To what extent does a history of mental illness in itself 

confer additional risks to the donor?
 2. How is such risk to be assessed and, if possible 

quantified?

 3. Can psychiatric contraindications to donation be divided 
into absolute and relative?

 4. Does (or should) the degree of additional risk considered 
acceptable differ, depending on the nature of the relation-
ship between donor and recipient? For example, is it pos-
sible that a degree of mental health risk considered 
unacceptable for an altruistic donor might be acceptable 
in donation to a spouse or child?
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applied in this case, so a decision to exclude the donor could, 
in itself, increase the risk of adverse mental health outcomes 
(intensified distress, depressive relapse, self-harm, or com-
pleted suicide). Again, there is no direct equivalent in physi-
cal risk: declining a hypertensive donor does not worsen 
blood pressure control. Further research is clearly needed, 
covering mental health outcomes in donors who are declined 
on mental health grounds, to explore the degree to which this 
risk occurs in practice.

There is the related and largely unresolved question of 
what duties a transplant team owes to a donor they decline on 
mental health grounds, if this imposes a risk of relapse of 
mental disorder, and especially of suicide. In the absence of 
sufficient evidence, consensus is required, and it is not clear 
that it exists. Some, perhaps most, transplant units regard 
their responsibility has having been discharged once the 
assessment has been undertaken, and the decision to decline 
the donor made and conveyed to the donor: others might take 
the view that if a transplant team’s decision increases risk, 
then the team has an obligation to mitigate that increase, 
whether by liaison with existing mental health services, pri-
mary care providers, or active direct follow-up and manage-
ment of the declined donor, at least in the short term.

How Is Such Risk to be Assessed and, If 
Possible Quantified?

Clinicians undertaking assessments of potential live donors 
have to rely on their core clinical skills of history taking, men-
tal state examination, and amassing and interpreting third 
party information. Some clinicians supplement these skills by 
administering clinical rating scales to quantify symptoms, 
such as depression and anxiety. While these may be helpful in 
grading the severity of any current symptoms, many were not 
originally developed for this purpose in the donor population, 
and their predictive validity is uncertain. Recent work in 
Europe [10] and the US [11] has developed a psychosocial 
assessment tool for living organ donors, but there is no rating 
scale yet available which can synthesize the multi-dimensional 
elements of a good clinical history and transform them into an 
evidence-based quantified stratification of risk. Clinicians 
must therefore rely on clinical judgement, in assigning donors 
to high, low, or intermediate levels of risk. The assessor in this 
case judged the risks of donation to the donor’s mental health 
as intermediate, and not so high as to prevent donation. He 
made recommendations to mitigate the risk.

Can Psychiatric Contraindications to Donation 
be Divided into Absolute and Relative?

Transplant services regularly divide physical risks, such as 
those arising from hypertension, into these categories. The 

Edinburgh Transplant Centre uses a protocol for psychiatric 
assessment of potential liver transplant recipients in acute 
severe liver injury after paracetamol (acetaminophen) over-
dose, which explicitly lists absolute and relative psychiatric 
contraindications to listing for urgent transplant [12]. The 
former includes, for example, current active alcohol depen-
dence and frequent recent acts of self-harm. This clearly 
establishes the principle that classifying psychiatric factors 
into absolute and relative contraindications is indeed possi-
ble and helpful for transplant recipients. The same may well 
be true of donors.

A further question applies to both physical and  psychiatric 
risks: at what point do a group of relative  contraindications 
collectively constitute an absolute contraindication? For 
example, a candidate donor (or recipient) may present sev-
eral factors such as age, BMI, reduced GFR, controlled 
hypertension, and cardiac history, none of which is sufficient 
in itself to stand as a barrier to transplantation, while collec-
tively they do. Without a secure evidence base or decision 
protocols, transplant teams wrestle with these decisions, 
which are open to inconsistency within and between trans-
plant centers.

The case described above presents several relative psychi-
atric contraindications to donation, none of which stands as 
an absolute contraindication in its own right: recurrent 
depression, a single previous suicide attempt, multiple psy-
chotropics required for stability, and underlying borderline 
personality traits. The assessor took the view that collec-
tively they did not prevent going further with donor assess-
ment: a different assessor may have taken a different view.

Does (or Should) the Degree of Additional Risk 
Considered Acceptable Differ, Depending on 
the Nature of the Relationship Between Donor 
and Recipient? For Example, Is It Possible That 
a Degree of Mental Health Risk Considered 
Unacceptable for an Altruistic Donor Might be 
Acceptable in Donation to a Spouse or Child?

In the earliest days of live donor transplantation, the donors 
and recipients were identical twins, with the presumption 
that the emotional closeness of their relationship stood in 
parallel with their genetic identity. It seems self-evident that 
to act as a psychiatric contraindication to proceeding with 
such a transplant, any psychiatric factor in the donor would 
have to be extreme: for example, a florid psychotic illness 
with delusions of immortality.

Extrapolating this apparent principle would imply that the 
looser and more distant the relationship between donor and 
recipient, the lower the threshold at which psychiatric factors 
act as contraindications, so that factors which would prevent 
an altruistic or non-directed donation would be regarded as 
relative contraindications in spousal or parent-to-child dona-
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tion. More information is needed to better understand the 
impact between interpersonal factors (actual, imagined or 
desired pre- and post- donation relationship between donor 
and recipients) upon the psychological well-being of living 
organ donors. Currently, clinicians include the evaluation of 
envisioned relationship with the recipient in the overall eval-
uation of donor candidate’s expectations about the outcomes 
of the procedures, under the overarching umbrella of ability 
to provide informed consent for the procedure. So long as 
these distinctions are drawn with regard to physical risk fac-
tors, it would seem unreasonable to prevent them being 
drawn in connection with psychiatric factors.

In this case the relationship is intermediate: the recipient 
is neither an unknown stranger nor a close family member, 
but a combination of employer and friend of several years 
standing. The assessor took the view that the relative contra-
indications listed would be enough to prevent an altruistic 
donation but were not sufficient to block the donation 
proposed.
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Take Home Points
1. Until such time that a firm evidence base is estab-

lished regarding mental health considerations for 
potential donors, transplant centers will need to rely 
on national and international consensus statements 
when faced with complicated donor evaluations.

2. Efforts have been made to standardize as far as pos-
sible the process of donor mental health assess-
ments, to ensure consistency of approach within 
and between transplant centers [7, 10, 11].

3. While it is true that questions still remain, there is 
clear consensus on several matters. Firstly, all 
potential  altruistic donors should undergo mental 
health assessment at an early stage. Secondly, while 
it might remain an aspiration that all related organ 
donors should also undergo mental health assess-
ment, this is not currently practical. Nonetheless, a 
significant proportion of donors (specifically those 
with psychiatric histories, current psychotropic 
medication, or displaying psychological symptoms) 
clearly do require assessment. Thirdly, there is an 
initial consensus on the form such assessments 
should adopt.

4. For the minority of living organ candidates unsuit-
able, because of clear psychiatric contraindications, 
the challenge is how to handle the risks involved in 
declining them, and how to convey the decision in 
the most supportive way. As ever in medicine, most 

attention focuses on the marginal cases: those who 
may be unsuitable but are not self-evidently so, and 
in whom doubt persists even after extended 
assessment.

In addition to the familiar appeals for further 
research and consensus guidance to assist in such deci-
sions, there is a continuing need for mental health pro-
fessionals working with transplant teams to 
communicate with each other via national and interna-
tional networks, in order to maximize shared learning 
by comparison between centers and across national 
boundaries, and thereby to ensure the best balance 
between the ethical principles of justice, beneficence, 
non-maleficence, and respect for autonomy in the spe-
cific context of living organ donations by people with 
psychiatric histories.

38 Psychiatric Illness in Living Organ Donors



297

39Considerations on the Relationship 
Between Living Organ Donor 
and Recipient

Lessie Eric Golden

 Introduction

As living organ donation becomes more common, relation-
ships between organ donors and recipients can become 
increasingly complex. While the traditional scenario is that 
an organ donor will donate to a relative or someone else 
known to them, non-directed donation is becoming more 
common and accepted as a means of connecting potential 
donors to recipients. Transplant programs are also starting to 
see individuals in need of a transplant actively seeking out 
living donors. This is done via word-of-mouth or through 
various means of advertising, including via social media. 
This creates new dynamics in donor–recipient relationships. 
Organ donation is thought of as being a directed donation 
when the recipient is a relative or an individual previously 
known to the donor. At the other end of the spectrum is non-
directed donation (sometimes called altruistic donation) in 
which individuals donate an organ to someone previously 
unknown to them. Non-directed donation is generally the 
term preferred over altruistic donation as the act of being a 
living organ donor is one of altruism, regardless of whether 
the donor has a designated recipient in mind or not. There are 
also situations in which a donor does not have a previously 
established relationship with the recipient. Often, donors 
perceive the act of donating as a spiritual calling which will 
provide a sense of fulfillment and improved self-esteem [1].

With all the possible variations in the relationship between 
donor and recipient, there arise several complexities in the 
relationship. These are areas that should be explored as part 
of the psychosocial evaluation prior to transplant for both the 
potential donor and recipient. While not commonly an area 
for such serious concern that it serves as the sole basis to 
prevent an individual from donating, exploring the dynamics 

between the potential donor and the intended recipient pro-
vides valuable insight into the motivation for donation and 
establishing realistic expectations.

While Organ Procurement and Transplantation Network 
(OTPN) guidelines for psychosocial evaluation for potential 
living donors state that any evidence of emotional coercion 
or financial inducement should exclude the donor from mov-
ing forward, there are no clear guidelines on how the rela-
tionship factors should influence the evaluation.

For example, there may be a situation in which a potential 
donor merely expresses interest in learning about the dona-
tion process after hearing about someone in need of a trans-
plant. This may lead to a sense of pressure felt by the possible 
donor from the recipient, recipient’s family, or healthcare 
providers [2]. This is even more likely in a circumstance in 
which the need for a living donor is considered urgent, such 
as in the case of a potential recipient with a low Model for 
End-Stage Liver Disease (MELD) score. A recipient or 
recipient’s family could learn of an individual who has 
expressed interest and then act in a way that may encourage 
or even convince the potential donor to move forward with 
the process. At times, this is a subtle process whereby an 
individual may come forward in a preliminary fashion (“just 
to at least be tested to see if I’m a match.”). The hope that the 
potential recipient and family experiences in this situation 
may cause the potential donor to feel pressure to donate. The 
potential donor may feel guilt regarding exercising the right 
to anonymously back out at any time, feeling that they now 
must move forward despite reservations due to concerns 
about causing further disappointment or hopelessness in a 
potential recipient or family who has “already been through 
so much.”

Potential recipients are also affected by the impact that 
donation will have on the relationship with the donor. These 
concerns can be a barrier to living donor transplant, with 
potential recipients expressing hesitancy or aversion to even 
asking individuals to consider donation for fear of negatively 
impacting the relationship [3]. Living kidney and liver dona-
tion is correlated with better outcomes in recipients includ-
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ing lower rates of graft failure and improved survival 
compared to deceased donation [4, 5]. Even so, organ trans-
plant patients sometimes choose to wait for a deceased donor 
transplant rather than ask for or accept a graft from a living 
donor. This decision is sometimes made due to concerns 
regarding how accepting the donation would impact the 
 relationship with the donor, such as concern about whether 
there will be a lasting sense of obligation or indebtedness to 
the donor [2]. This may result in lost opportunities for living 
organ donation.

In situations in which there is already a relationship 
between the donor and recipient, the potential donor could 
view donation as a means of repairing a damaged relation-
ship. There are no guarantees on how the organ donation sur-
gery will change the relationship. Unrealistic expectations 
should be addressed during the pre-transplant process.

In non-directed donation, donors and recipients may dis-
agree on whether to meet the other party. When a donor 
wishes to meet and the recipient does not, this could be a 
source of distress for the donor. Similarly, there are times 
when a recipient wishes to contact the donor to express grati-
tude, only to learn that the donor prefers to remain 
anonymous.

Case History

Consider the case of Ms. W, who is a 27-year-old single 
female with no past medical or psychiatric history who pre-
sented for evaluation for kidney donation. Her interest in 
donation was sparked after she read a post on social media in 
which a friend of a friend had a spouse, Mr. P, who needed a 
kidney transplantation due to End-Stage Renal Disease 
(ESRD). Ms. W had never met Mr. P, who was a 58-year-old 
male. Ms. W worked full time as an elementary school 
teacher and spent every summer since college volunteering 
in refugee camps abroad. During the academic year, she vol-
unteers in an after-school reading program for at-risk stu-
dents. Upon learning of Mr. P and his need for a kidney 
transplant, Ms. W reached out online to ask for additional 
information. The friends quickly placed Ms. W in contact 
with the recipient, who eagerly forwarded Ms. W informa-
tion regarding how to set up the initial appointment to be 
evaluated for donation. While Mr. P and his family resided 
close to the transplant center, Ms. W lived over 100 miles 
away in a smaller town. They arranged a meeting and Ms. W 
quickly felt a connection with Mr. P which strengthened her 
desire to be evaluated to donate a kidney to him.

Ms. W’s only close relative was her mother, who had 
raised her as a single parent. Her mother was concerned 
about Ms. W’s desire to donate, expressing apprehension 
that Ms. W was exposing herself to unnecessary risks to her 
current and future health. Ms. W’s mother discouraged her 

from going forward with donation. Due to her lack of sup-
port as well as her inability to take off work, Ms. W’s mother 
was unable to be the designated post-donor surgery 
caregiver.

Ms. W awaited the end of the academic year when school 
would be out for the summer. She planned to travel for the 
pre-donation medical evaluation and Mr. P and his family 
insisted she stay with them while in town. Ms. W completed 
the pre-donor evaluation process uneventfully. She was a 
suitable match and there were no medical, surgical or psy-
chosocial concerns that precluded her from moving forward. 
Ms. W, Mr. P, and his family were excited to schedule a sur-
gery date.

Mr. P’s wife was his designated caregiver. Because no one 
in Ms. W’s family or circle of friends was able to serve as her 
caregiver, it was agreed upon that Mr. P’s daughter would be 
Ms. W’s post-donor surgery caregiver. Both surgeries pro-
ceeded uneventfully and with no complications. Although 
both Ms. W and Mr. P were discharged from the hospital 
within a few days, the decision was made for Ms. W and her 
caregiver (Mr. P’s daughter) to stay at a local hotel rather 
than to return to stay with Mr. P in his home. After 3 days in 
the hotel recovering, Ms. W was surprised to learn that Mr. 
P’s daughter had to leave to return to her out-of-town job, 
leaving Ms. W without a caregiver. Within a few days, Ms. W 
developed fever and nausea. There was a delay in her pre-
senting to the hospital for these symptoms. Ms. W was diag-
nosed with a surgical site infection and an incisional hernia, 
which required admission for antibiotics and repeat surgical 
intervention several weeks later. In the months after the 
donor surgery, Ms. W went on to develop neuropathic pain at 
the surgical site. She developed a new diagnosis of hyperten-
sion despite continuing with healthy diet and regular exer-
cise. While able to return to her job as a teacher, she 
frequently missed work due to severe bouts of abdominal 
pain. Ms. W got married 2 years post-donation surgery and 
became pregnant the following year. The pregnancy was 
complicated by pre-eclampsia, which required urgent deliv-
ery via cesarean section at 29 weeks gestation. By this time, 
Ms. W was not able to return to work and she began having 
financial difficulties, including difficulty paying for medical 
expenses. At this point, she had minimal contact with her 
recipient’s family and the contact was limited to social media 
communications.

One day Ms. W read a post from Mr. P’s daughter, which 
indicated that Mr. P was sick and in the hospital. Ms. W mes-
saged Mr. P’s daughter and learned that he was experiencing 
graft rejection after not taking his immunosuppressant medi-
cations because of side effects. Ms. W became despondent 
after learning of the graft rejection due to Mr. P’s non- 
adherence. Ms. W began to feel persistently low mood and 
felt that her gift of organ donation was taken for granted. She 
felt that her sacrifice and multiple medical complications 
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were suffered in vain. Over several weeks, Ms. W developed 
a sense of hopelessness, feeling as though she would never 
return to her prior state of health free from medical compli-
cations. Ms. W began to have poor sleep with middle and 
terminal insomnia. She was no longer able to enjoy spending 
time with her spouse and child. She had a sense of regret for 
what her husband and child had experienced as a result of her 
own post-donation medical problems. She met criteria for 
Major Depressive Disorder and sought treatment. She was 
hesitant to take antidepressant medication, feeling as though 
her depressive symptoms were “situational” and preferring 
to avoid taking medication “unless it is absolutely neces-
sary.” She was referred for psychotherapy, which she found 
helpful. Due to financial constraints, she was only able to 
have a short course of psychotherapy, having lost her health 
insurance coverage.

Ms. W was left with an uneasy sense of ambivalence 
toward living organ donation. While stopping short of saying 
she regretted the donation, she admitted that she had not 
carefully considered all the possible negative outcomes sur-
rounding living kidney donation surgery. She avoided com-
munication with the recipient and his family and admitted 
she felt abandoned. She felt that she had been “used” for her 
kidney and believed that the connection she had with the 
recipient prior to donation had little meaning after the dona-
tion surgery. While Ms. W remains a supporter of living 
organ donation, she now also advocates for potential donors 
to more thoroughly consider possible negative outcomes and 
how the relationship with the recipient may change 
post-donation.

Clinical Questions
 1. Does the threshold for suitability for organ donation 

increase if there is no direct relationship between donor 
and recipient?

 2. What is the role of pre-surgical psychosocial evaluation 
in determining dynamics between the donor and 
recipient?

 3. Should concerns regarding unhealthy or unrealistic 
expectations between donor and recipient ever be suffi-
cient justification to recommend against proceeding with 
the organ donation and transplant?

 Discussion

In the case of Ms. W, there were no psychiatric factors that 
would have suggested she was at an elevated risk of psycho-
social complications post-donation. Her relationship with Mr. 
P was not that of a traditional directed donor, as she had no 
pre-existing relationship with him. At the same time, she does 
not fall into the category of anonymous or non-directed dona-
tion. Indeed, the donor–recipient dyad was the basis of Ms. W 

and Mr. P’s relationship. Ms. W felt disappointed that Mr. P 
was emotionally distant after the surgery, and the connection 
she felt prior to donation seemed to fade. Some factors inher-
ent in post-transplant treatment, such as fatigue, pain, and 
behavioral side effects to steroids and immunosuppressants, 
can impact the recipient’s ability to demonstrate emotional 
connectedness to the donor [6]. Her desire to donate a kidney 
was congruent with her long history of altruism. She expected 
a lasting bond with Mr. P and his family. When that expecta-
tion was not met and she began to experience complications, 
Ms. W was left with a sense of vulnerability and abandon-
ment that precipitated a major depressive episode.

Of some concern in Ms. W’s case is the fact that a relative 
of the recipient was the designated post-donation surgery 
caregiver for Ms. W. While not frankly unethical or inappro-
priate, the fact that her own natural support person (specifi-
cally, her mother) was unable and unwilling to serve in the 
caregiver role may have been a clue that she was somewhat 
vulnerable to feeling exploited by the recipient’s family. 
Also, without a direct and pre-existing connection to the 
donor, it is difficult to expect the recipient’s relative to pro-
vide caregiver support beyond a routine, uncomplicated 
postoperative course.

Most living organ donors expect their relationships with 
recipients to improve after donation. In cases of living related 
kidney donors, this can be due to donors’ hopes that the 
recipient will have improved function and thus be more able 
to engage in family activities and have less health-related 
impairment in functioning, thus indirectly improving the 
donor’s quality of life [2]. Because Ms. W did not have an 
established relationship with Mr. P independent of her role 
as organ donor, she would not have stood to benefit in this 
way from his improvement in functioning. Donors and recip-
ients have reported feeling a special bond brought on by the 
process of living organ donation [6]. Isolation from Mr. P 
likely failed the expectation Ms. W had for the relationship 
and special bond she was hoping to have with him as her 
recipient. Complexities in the donor–recipient relationship 
are challenging, as it is difficult to predict whether these fac-
tors will lead to adverse psychosocial consequence post- 
donation surgery. Indeed, often the relationships are 
strengthened post-donation. For example, most kidney 
donors report better relationships with the recipient post- 
donation [1, 7]. Donors generally report a favorable donation 
experience [8]. Outside of the frank exclusionary criteria 
from United Network for Organ Sharing (UNOS), it would 
be rare for other factors in the donor–recipient relationship to 
preclude proceeding with the donation process. In cases of 
directed donation, donor–recipient relationships that were 
positive prior to transplant are strengthened post-transplant. 
Similarly, dyads that have conflictual relationships prior to 
transplant tend to worsen after the surgery [9]. A reasonable 
role of the provider performing the psychosocial evaluation 
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would be to clarify the strength and resilience of the relation-
ship prior to transplant and to identify potential areas of con-
cern to ensure all factors have been considered. These may 
be posed as a series of questions, such as What are your 
hopes or expectations of how this will affect your relation-
ship with the donor/recipient? The answer to these questions 
would reveal any possibly unrealistic expectations. An 
example of a concerning unrealistic expectation would have 
been if Ms. W had stated that she was hoping to gain Mr. P 
as a father figure after donating the kidney. If this were the 
case, it would need to be further explored and Ms. W would 
have to consider the possibility that the relationship does not 
progress to a father figure-type relationship post-donation. In 
non-directed donation, it is prudent to ask the potential donor 
if he or she expects to meet or develop a relationship with the 
recipient or the recipient’s family. It is also helpful to ask the 
potential donor what his or her emotional response would be 
if the graft did not function, or if the recipient had rejection 
of the graft due to non-adherence. In scenarios in which there 
is already a relationship between the potential donor and 
intended recipient, it is helpful to ask the donor to describe 
the relationship, paying attention to any past discord and 
how the potential donor feels this will be impacted by the 
donation.

Donor emotional wellness can be influenced by recipient 
outcomes. The risk of developing depression or anxiety is 
higher in cases of graft failure or recipient death [1]. 
Similarly, better emotional donor outcomes are associated 
with cases of good transplant graft functioning [7]. 
Furthermore, if a recipient fails to adhere to required immu-
nosuppressant treatment and experiences rejection of the 
transplanted organ, the donor may experience distress and a 
feeling that one’s sacrifice and discomfort associated with 
the donation has been disrespected or devalued. Donors have 
reported emotional distress upon learning that the recipient 
has not properly cared for the graft, leading to feelings of 
anger toward the recipient [1].

When relatives of the recipient serve as the designated 
post-surgical caregiver for donors, the primary motivation 
for the donor’s relative to care for the donor is so that their 
loved one will receive a transplant. As there is a wide varia-
tion in post-donor surgery recovery course, it is impossible 
to predict the extent of the caregiving needs. Because the 
relationship is based upon the need for the recipient to 
receive a transplant, the level of long-term dedication to the 
caregiver role may be less than in scenarios in which caregiv-
ers have a different connection to the donor.

It is also useful to consider how long-term complications 
may impact the donor–recipient relationship. If a donor goes 
on to develop medical or surgical complications, the donor 
may have an expectation that the recipient or recipient’s fam-
ily will provide support. Similarly, there can be financial 
hardships when a donor requires subsequent medical treat-

ment due to complications. There could be delays in return-
ing to work or even loss of employment related to 
complications from donor surgery. Often, donor’s medical 
insurance is provided through their employer and in cases of 
medical complications, loss of heath care coverage can be 
financially catastrophic for the post-donation individual. If 
recipients do not respond to assist with the multitude of 
problems that can result from donor surgery in a way that 
meets the donor’s expectations, it could lead to adverse psy-
chological outcomes for the donor.
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Take Home Points
 1. The dynamics of the relationship between donor 

and recipient relationship are an important factor in 
the pre- transplant psychosocial evaluation.

 2. Counseling potential donors and recipients on the 
implications donation can have on the relationship 
should be part of the pre-transplant process.
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40Altruistic, Directed Anonymous 
and Non-directed Donation

Akhil Shenoy and Ilona Wiener

 Background

Altruistic, directed anonymous and non-directed donors 
(NDDs) are becoming increasingly important in both living 
donor kidney transplantation (LDKT) and liver donor liver 
transplantation (LDLT). Often named “unspecified,” “Good 
Samaritan,” or “community” donors, they share the feature 
of having no prior relationship with the recipient. The United 
Network of Organ Sharing (UNOS) uses the term NDD [1]. 
NDDs donate to the waitlist which can help paired and chain 
donation, especially when there are incompatible donor–
recipient pairs. NDDs are essential to start pooled chain 
donation which has helped increase LDKT.  In the United 
States, 385 kidney NDDs donated in 2019 out of the 6863 
LDKTs making up 5% of the total [2]. Prior recommenda-
tions for LDLT had been restricted to donors with a close 
emotional relationship with the recipient, but many centers 
have begun to accept NDDs. Correspondingly, in 2019, there 
were 53 liver NDDs out of 523 LDLTs making up 10% of 
that total. In 2019, another 2057 non-biological and unre-
lated directed kidney and liver donations occurred, some of 
whom could have been individuals with little relationship 
with the recipient prior to donation. Some of these individu-
als initially direct their donation efforts toward helping a 
specified patient found through their community, advertise-
ment, social media, or platforms, such as matchingdonors.
com, but are willing to donate to another patient if incompat-
ible with the first.

We will retain the term NDD throughout this chapter as it 
has become the standard language for donors without a prior 
relationship with the recipient and we recognize that altru-

ism lies on a continuum across all donor relationship types. 
The larger group of non-biologically related donors, includ-
ing spouses and close friends, termed living unrelated 
donors, will not be the focus of this chapter.

The American Society of Transplantation (AST) has 
required all living donors to undergo an in-depth psychoso-
cial assessment [3]. NDDs are even more carefully assessed 
for their motivations, understanding of donation and psycho-
logical risks [4, 5]. Donors who have no emotional connec-
tion to the recipient, may have unique and deeply personal 
reasons to donate. An evaluation of both manifest and latent 
content related to these reasons is essential to understand the 
nature of the motivation. What represents a good or accept-
able motivation to donate an organ is not well defined. In the 
United States, organ donation for monetary compensation is 
illegal. The mental health professional has the opportunity to 
discover if a mental illness is driving the decision to donate. 
The psychosocial assessment plays a key role in both under-
standing the donor’s decision-making process and managing 
their expectations. The current approach to the directed 
anonymous donor who initiated the evaluation due to an 
advertisement or social media appeal, and who does not have 
a primary relationship with the recipient, is to be evaluated 
similarly to an NDD.

The following psychosocial assessment of AD included a 
psychiatric interview to assess motivation, decision-making, 
and presence of any possible psychiatric diagnosis. The Live 
Donor Assessment Tool (LDAT) was utilized to review and 
score his candidacy. He also met with a social worker to 
focus on his social needs and a second evaluation of patient’s 
decision to donate. In the case of AD, he started off as an 
anonymous donor to a potential recipient of the same reli-
gious faith, but then converted to being an NDD.  He was 
interviewed again as a NDD and later to review expectations 
about meeting the potential recipient. Collateral information 
was sought from his friend and his brother. Through these 
interviews the psychosocial team reviewed AD’s expecta-
tions, possible benefits, and possible negative impacts of 
being a live donor.
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Case History

AD is a 33-year-old single Orthodox Jewish male who ini-
tially presented 6 months ago as an anonymous living liver 
donor to a member of his religious faith. At the time, he 
wanted to serve as an “altruistic” directed donor to a hospi-
talized patient he had met while visiting a friend admitted for 
sepsis. During his visit he had been affected by all the suffer-
ing he saw around him in the hospital. During the same visit 
he also made a casual acquaintance with a young Jewish 
mother who had been hospitalized with severe ascites related 
to a genetic liver disease. At his initial presentation to the 
transplant center, many donor team members thought he was 
intense and driven. He called the donor coordinator regularly 
to confirm his evaluation status and the status of his intended 
recipient. The team was concerned that he was obsessing 
about donation in a pathological way. AD was in the process 
of his evaluation when this intended recipient received a 
deceased graft; he then represented as a NDD to a yet 
unknown potential recipient on the liver waitlist.

AD described a deep wish to help others, especially oth-
ers in the Jewish community. He explained that his motiva-
tion was due to altruism; a wish to help other Jewish people. 
While he was willing to donate to anyone needing a liver, he 
believed that being a donor to another Jewish person is favor-
able in the eyes of God and will secure him access to heaven. 
On a scale from 0 to 100 he shared a 100% wish to move 
forward with no hesitation. He performed other good deeds 
or mitzvahs, such as driving a volunteer ambulance for his 
community, bringing food to Jewish people in the hospital, 
and helping in community schools. He had given bone mar-
row in the past and donated blood around every 60 days, as 
this was the recommended wait time between blood dona-
tions. As he tended to be in different towns due to his work, 
he had donated blood at various hospitals around the country. 
He kept records of his donations but denied experiencing any 
internal pressure or intrusive thoughts to donate. He 
explained that he felt satisfaction from helping, but no com-
pulsion. AD explained that he knows this is the right thing to 
do and he is persistent, a trait that had worked for him over 
the years. As the youngest child, he would assert his will 
against his older siblings and his parents. He was the only 
one in the family to start his own business because he “didn’t 
want to work for anyone.”

He shared a good baseline knowledge about donation and 
demonstrated a strong capacity to learn. Initially, he believed 
that liver donation was less risky than kidney donation 
because the organ regenerates. After repeated discussion of 
various surgical options, he eventually appreciated that a left 
lateral liver donation to a child would be less risky and made 
it clear this would be his preferred option. He displayed a 
balanced sense of expectations but intellectualized negative 
outcomes. He shared some religious thinking about having a 

shluka mitzva or “powerful weapon” of protection if he is 
doing a good deed. He could appreciate that poor outcomes 
were possible for the recipient and himself regardless of his 
good intentions. He had a close friend who donated a kidney 
and struggled with recovery when the recipient died. He 
expected that if he had a setback he might be sidelined from 
his usual activity for a few months but believed that most 
things in life were temporary and would cope with possible 
setbacks in his postsurgical recovery.

He did not want his parents to know about his plan to be a 
donor out of for concern they would become worried. He 
wanted his roommate (also a close friend) to be his primary 
support and maintained that he would tell his parents about 
donation when a surgical date was set. Patient’s medical his-
tory, surgical history, substance use history, and family his-
tory were unremarkable.

AD was born and raised in the suburbs to parents who were 
orthodox Jewish, the last of 9 children. He was a bright child, 
the youngest in the family, and regularly asserted his will 
against his parents and older siblings. He underwent religious 
schooling, but always “wanted to make money” and resisted 
his parents and older siblings imposing strict religious educa-
tion. He completed a Bachelor of Science degree in computer 
engineering and found a job quickly working in cyber security. 
Subsequently, he started his own business in the same field. At 
the time of his evaluation, he was financially secure and single 
with no children. He prided himself as being able to make the 
correct decision in most matters outside of finding a partner. 
He found that his parents were religious but did not help others 
as much as he felt was needed. He volunteered regularly in the 
Jewish community and found most of his personal connection 
with others through his charity work. He maintained some 
contact with his parents and siblings, but he spent more time 
with his roommate and other friends.

Generally, he was not an anxious person and his mood 
was good. He put a lot of thought into decision- making and 
tried not to act impulsively. He was energetic and very active. 
He denied past obsessional behavior, episodes of depression, 
suicidality or suicide attempts. He had no formal psychiatric 
diagnosis and had never received psychiatric treatment.

At repeated interviews, AD was a healthy-appearing adult 
male. He was loquacious and seemed to want to connect and 
engage. He spoke with his hands and straightened his yar-
mulke often as he made his point. He was intense and driven. 
He has a broad affect. He denied any depressive symptom-
atology, there was no suicidal ideation, and mood was euthy-
mic. He did not exhibit any delusional or obsessive thinking. 
He was focused on his decision-making being sound and was 
thoughtful about the risks. He wanted to go forward with 
being a donor because it was the morally correct thing to do. 
He was intelligent with no cognitive deficits. He understood 
that he could come across as overbearing and “a know it all” 
which had affected his finding a wife in the past 5 years. He 
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believed this was a perfect time to donate before he met his 
future wife and his responsibilities change.

His Liver Donor Assessment Tool score was 81/96. Points 
were deducted due to being a NDD with no relationship to 
the recipient, having no current partner, and exhibiting mild 
obsessive traits. The formal diagnosis was Psychological and 
behavioral factors associated with disorders or diseases clas-
sified elsewhere, F54.

His assessment concluded that patient had no formal psy-
chiatric history, substance history, or functional problems. 
His motivation was “compelled altruism” or a strong wish to 
do the right thing for another Jewish person. His description 
of the role of mitzvah in Jewish faith was similar to other 
orthodox Jewish donors who had donated. He shared a bal-
anced sense of risks. He had the capacity to fully recover and 
maintain focus on career and other endeavors.

Clinical Questions
 1. How should motivation to donate an organ evaluated and 

what is an acceptable motivation to become a living organ 
donor?

 2. Should mild psychopathology or personality traits be 
grounds for rejecting the NDD?

 3. Should the NDD be required to discuss their donation 
plans with their family of origin?

 4. Should there be different expectations for ability to pro-
vide informed consent for NDDs compared to related 
donors?

 5. Should the so-called NDD be allowed to direct their 
donation to a specific group?

 6. What is the optimal cooling off period for NDDs?
 7. If the NDD wishes to meet the recipient prior to donation, 

should this be facilitated by the center?

 Discussion

AD was the case of a single professional male of Jewish faith 
in his 30s who presented with altruistic motivation to be a 
liver donor to a yet unknown waitlisted individual of Jewish 
faith; he was considered appropriate to donate because he 
did not have any psychopathology that complicated his moti-
vation to donate, he demonstrated a good understanding of 
the risks of surgery and was persistent in his intent to donate. 
Tools, such as the LDAT, list the critical psychosocial com-
ponents of a living donor evaluation and may be a helpful 
survey for the psychosocial evaluator [6]. AD received a high 
score on this tool which was consistent with a low risk can-
didate. The case illustrates the situation of a nondirected 
donor (NDD) who initially presented as a potential directed 
liver donor to a woman he met in the hospital while visiting 
a friend. The case also demonstrates the NDD’s not uncom-
mon wish to direct their donation to a member of a specific 

group but to have the medical center decide on the specific 
recipient.

The acceptance of the NDD is based on the premise that the 
individual is motivated by altruism. One of the goals of the 
pre-organ donation psychiatric and psychological evaluation 
is to explore the sense of altruism as it relates to the potential 
donor’s current psychology and past behaviors. The history of 
the present preoccupation with donation is explored through 
the medical, characterological, behavioral, and narrative per-
spective. The clinician should remain curious to discover the 
story of the donor’s first interest in donation along with the 
responses by their family or friends and their trajectory of how 
they moved forward with their decision. Often the donor’s past 
and present behavior reflect a consistent deep sense of purpose 
related to performing good deeds vis a vis others, and a pattern 
of “compelled altruism” emerges. These donors are emotion-
ally moved by others’ distress and respond with a strong desire 
to help. At times these good deeds can be complicated by 
intrapsychic and interpersonal conflicts. After AD met the 
young mother in the hospital and learned of the prospect of 
liver donation, he began to think about it every day like a 
“scratch that needed to be itched.” The only comparable phe-
nomena to his interest in donation was his tendency to obsess 
about marriage and explained “that this one part of (his) life 
hadn’t developed.” He had given himself a hiatus from dating 
which had been a focus in prior years when he had been con-
sumed with the wish to find a bride, and his current thought 
patterns about donation seemed similar.

Despite these preoccupations he continued to meet expec-
tations at his employment, tended to his own business, vol-
unteered in Jewish organizations, and followed sports. His 
self-esteem remained intact despite these struggles in part 
due to his devotion to volunteering. Some potential donors 
share themes of a wish to improve their self-esteem or their 
standing within their own family or work through donation. 
Extreme care must be taken to understand these expectations 
and how they are connected to the wish to be a living donor. 
AD was asked to consider how his traits and life story could 
be related to his current motivation. AD did not appear to be 
donating due to psychopathology or for the correction of any 
psychological deficiency.

It has been noted that altruism is not necessarily negated 
if other motives are uncovered [7]. In one qualitative study of 
kidney donors, a variety of additional themes were found to 
drive donation such as personal benefit, spiritual confirma-
tion, family expectation, inherent responsibility, and accept-
ing risks [8]. Candidates may acknowledge personal benefits 
of donation, such as the positive feelings of satisfaction from 
helping others; however, some individuals may be looking 
for prestige, notoriety, or improved self-standing in their 
social circles. NDDs should also be discouraged to donate if 
it appears that there is a strong desire for recognition. 
Financial burden and risk for significant loss is reviewed in 
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the psychosocial evaluation. If there is an expectation or 
desire of financial reward, candidates require additional 
scrutiny. Additional motives for donation were explored with 
AD but he revealed no signs of primary or secondary gain.

Over half of NDDs spoke of religious or spiritual connec-
tion as their motivation to donate [9]. Moreover, in a com-
parison to donors who were not accepted for psychosocial 
reasons, NDDs were more likely to be guided by spirituality 
[10]. No religious group makes organ donation a duty or 
even an obligation but there was one case of a sect of “Jesus 
Christians” where the majority of members had donated a 
kidney [11]. This group had made national attention when a 
potential donor was declined by a center after his parents 
expressed concern that coercion was present. AD did not 
want his parents to know about his decision to donate until 
we had set a date for the surgery. He was concerned that his 
mother would worry too much. The donor team decided that 
if a NDD was financially or otherwise dependent on their 
parents, they should mandate that the NDD include them in 
the decision-making but that otherwise an independent adult 
should be able to choose their own support system. AD ulti-
mately did tell his parents and siblings prior to donation, and 
they supported him in his recovery.

The donor’s acceptance of risks is an important factor 
which leads to a better understanding of the donor’s motiva-
tion. Some NDDs share a confidence in managing the risks 
and cite a prior surgical experience or past risk taking. Other 
donors have never been injured or experienced pain. Many 
NDDs are athletic or at least comfortable with their body and 
have a conviction that they can recuperate. AD did not have 
any prior surgeries or risk-taking behaviors. He felt confident 
after reading extensively about liver donation and speaking 
with other liver donors. He was able to detail the range of 
outcomes after donation and we discussed the potential 
impact on his work and quality of life. He was healthy, finan-
cially stable and did not have any dependents.

Most donors make up their mind to donate before they 
learn about the donation process or fully understand the risk 
of outcomes. Voluntary and immediate decisions are often 
made as soon as the need was learned [4]. When AD first met 
the young Jewish hospitalized mother waiting for a liver, he 
was taken by how weak she appeared and felt a deep sense of 
sadness for her. He shared heroic ideation and a promise to 
try to help her along with rationalizing that his act was one of 
the social responsibilities with the cost to him being much 
less than the benefit to her. In another case, a future NDD 
was enjoying a sunny day and while riding her bike across a 
bridge she was thinking about a prior conversation about 
organ donation and felt a deep commitment to act. She later 
learned much more about liver donation and felt like she 
could and should proceed. The clinician should re-visit this 
initial motivation and review it in light of the donor candi-
date’s updated and evolving understanding of the process. 
The donor may not be attending to all concerns; despite 

learning through the evaluation, they may be selectively reg-
istering information that confirms their original feeling. In 
the case of AD, he could clearly describe the risks to himself, 
but he did under-appreciate the possible negative outcomes 
to the recipient. Ensuring the donors have realistic expecta-
tions about the risks of transplantation for the recipient is an 
essential part of providing informed consent. Poor recipient 
outcomes are linked with depression in organ donors [12].

NDDs often think about others’ welfare above their own, 
and a theme of sacrifice can be present. The interviewer 
should explore the meaning of this sacrifice and how it could 
impact the donor after surgery. The clinician must not only 
be aware of the expected surgical, medical, and psychosocial 
outcomes to the donor but also be able to review possible 
recipient outcomes with the donor. The altruistic donor may 
feel that their own sacrifice is essential to the benefit of the 
recipient. Donors may find that the pain and the scar are 
important aspects of this sacrifice. Conversely, they may 
overstate positive outcomes to the recipient to help manage 
their own concern about risks. AD had reviewed the out-
comes, shared a balanced understanding of risks to himself, 
and could describe a detailed recovery plan. Donor decision- 
making is the donor’s ability to describe how their recovery 
and the risks can be managed considering the potential ben-
efits to the recipient. Documenting this capacity for informed 
consent is critical in these healthy donors who have no rela-
tionship with the recipient.

The cooling off period serves as an additional time for 
considering the decision to donate. Often, the psychosocial 
evaluation is completed alongside the medical assessment 
and the donor’s knowledge of the material may still be 
nascent. The initial meetings with the clinical staff help fill in 
donor knowledge gaps and ensure that the donor has the 
information needed to make their decision. Donors tend to 
interpret new information in a selective fashion in support of 
their initial choice [13]. Team members who are educating 
patients should actively observe the gaps in the donor’s 
knowledge. Tools to query knowledge and decision aids have 
been created and could be used for this purpose [14]. Some 
centers use a standard time of 2 weeks for all donors, includ-
ing NDDs [15]. Other centers have used longer waiting peri-
ods, using that time to find a suitable match while helping the 
donor with the decision process. During the cooling off 
period, AD was asked to review the outcome data for recipi-
ents who received living donor liver transplants.

AD wished to direct his donation to a member of his reli-
gious group, leaving the donor program to find a suitable 
match within that group. Ethical concerns have been raised 
about placing conditions on the group identity of the recipi-
ent [10, 11]. On the other hand, it has also been argued that a 
willing donor has the right to be partial and selective in their 
donation [16]. Religious or spiritual connection may drive 
more altruistic type of donation where none existed before. 
For example, in Israel, where deceased donation had been 
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discouraged, organ donation within a religious group is 
encouraged by community organizations which stress the 
spiritual importance of saving a life within one’s community 
[17, 18]. Faith-based community organizations could start 
the search for possible recipients deferring the final assess-
ment of medical need and matching to the transplant center. 
This practice has expanded the number of transplants and 
perhaps eased the burden on others waiting for a deceased 
organ. In the case of AD, the donor team looked for a match 
and found a child whose parents were of Jewish faith.

AD wanted to meet and become acquainted with the fam-
ily prior to donation. He explained that meeting them would 
help him feel more confident about proceeding. The psychia-
trist met AD again to discuss his motivation and to review the 
center policy of being unable to facilitate such a meeting. In 
this conversation, the psychiatrist again observed and inter-
preted that AD is looking for connections with people and 
donation may not result in meeting this need. He appreciated 
that the family could reach out to him if it was a mutual wish, 
but this would have to wait until after donation.

AD proceeded with left-lobe liver donation to a child from 
an Orthodox Jewish family and he recovered well without 
complication. He continued to express a wish to connect with 
the recipient family but the family chose not to meet with AD. 
He developed pain and discomfort and was initially thought 
to have developed a hernia at the six month follow up visit. It 
was deemed not to be a hernia but irritation at the incision site 
which responded well to a local anesthetic. The pain resolved 
and the rest of his recovery was smooth. He became engaged 
a little over a year after surgery and announced his joy to the 
donor team the following day. He wished to relay to the recip-
ient family the news of his engagement and to let them know 
that he was doing well. He is now two years post-donation 
without surgical, medical, or psychiatric complication and 
satisfied with having been an organ donor.
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Take Home Points
 1. The NDD lacks a relationship with the recipient 

and their motives for donation should be consistent 
with their values and not psychopathology.

 2. The value of altruism is an acceptable motivation 
for the NDD.

 3. The NDD should be psychosocially stable, and they 
should have a realistic and balanced understanding 
of the risks.
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41The Evaluation of the Transgender 
Organ Donor

Kelly J. Park and Stephanie H. Cho

 Introduction

Psychiatrists often act as liaisons and intermediaries between 
the various stakeholders in a clinical situation. This is frequently 
the case in transplant medicine, a field in which multidisci-
plinary collaboration and coordination are essential to optimize 
patient outcomes. While the high number of stakeholders may 
complicate decision-making, multiple viewpoints and areas of 
expertise also generate greater insights and promote progress in 
transplant medicine. Transplant psychiatrists are uniquely posi-
tioned not only to recognize moments of misunderstanding but 
also to facilitate improved communication when these moments 
arise. They can, in addition, act as advocates for patients 
throughout this process.

In this case, we share and discuss our experiences in the 
living organ donor evaluation of a transgender man receiv-
ing gender-affirming hormone therapy. During this process, 
we encountered unexpected complications due to medical 
and psychiatric confounders in what had seemed to be an 
otherwise standard evaluation. While these challenges 
arose from a variety of factors, three fundamental themes 
emerged: (a) insufficient knowledge of transgender and 
gender non- conforming (TGNC) health among individual 
providers; (b) systemic limitations in addressing TGNC-
specific health concerns; and (c) evolving understanding of 
TGNC identity in a broader sociocultural context. In the 
context of these themes, we identify and discuss potential 
medical and psychiatric complexities in the evaluation and 

management of TGNC living organ donors, ways in which 
transplant psychiatrists can act as advocates and educators, 
and recommendations to assist psychiatrist in supporting a 
TGNC-affirming approach to living organ donor candi-
dates. Table  41.1 includes a non-comprehensive list of 
terms used throughout this chapter to describe sexual and 
gender identity. While we have attempted to provide defini-
tions in keeping with the community to which these terms 
belong, these definitions are continually being revised and 
updated. To learn more, please visit https://www.hrc.org/
resources/glossary- of- terms.

 Background and Relevance

Despite recent strides in LGBTQIA+ (see Table  41.1 for 
definitions) advocacy in healthcare, TGNC individuals con-
tinue to experience significant disparities in medical care. 
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Table 41.1 Selected terms and definitions related to sexual and gender 
identity

Terms Definitions
LGBTQIA+ Lesbian, gay, bisexual, transgender, queer or 

questioning, intersex, asexual;
“+” acknowledges existence of other sexual and 
gender identities not defined by the other letters

Cisgender An adjective that describes someone whose assigned 
sex at birth is the same as their emotionally and 
psychologically perceived gender

Transgender An adjective that describes someone whose assigned 
sex at birth is different from their emotionally and 
psychologically perceived gender

Gender 
non- 
conforming

An adjective that describes someone whose gender 
and/or expression does not align with societal 
expectations of masculinity and femininity. This 
person may or may not identify as transgender. Other 
terms used by various communities to invoke gender 
non-conformity include “genderqueer,” “gender- 
variant,” “two-spirit,” and “non-binary”

Transition The process through which individual takes on a 
physical form that matches their gender identity, e.g., 
behavior, dress, hormones, and/or surgery
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TGNC people are less likely than their cisgender counter-
parts to have health insurance, see a physician regularly, or 
undergo preventive care [1]. Consequently, they also carry a 
higher burden of disability and multiple chronic conditions 
[2, 3]. If a TGNC individual utilizes medical interventions in 
gender transition, these disparities may cause them to pursue 
(or resort to) non-regulated services, increasing risk of health 
complications [4].

Many of these disparities stem from broader sociocultural 
patterns of discrimination and oppression. Many TGNC indi-
viduals endure estrangement from family, mistreatment by 
employers, landlords, and authorities, and systematic mar-
ginalization through economic, educational, and legal ineq-
uities. Furthermore, studies indicate that TGNC individuals 
are more likely to identify as minorities in other demograph-
ics (e.g., ethnicity and sexual orientation) and have less edu-
cational and economic privilege, increasing the burden of 
identity-based discrimination and its resulting chronic toxic 
stressors [2]. Many TGNC people fear for their physical 
safety due to high rates of sexual assault and violence spe-
cifically targeting their gender nonconformity. Participants 
in one study reported rates of intimate partner violence two 
to six times higher than cisgender women, with transgender 
women encountering the highest odds of physical intimate 
partner violence [5]. Other studies have found a higher prev-
alence of physical and sexual violence specifically related to 
perception of transgender identity compared with cisgender 
lesbian, gay, or bisexual people [6].

Unsurprisingly, this community experiences a dispropor-
tionate amount of mental illness. Whether gender dysphoria 
itself should remain a psychiatric diagnosis is an ongoing 
debate that is outside the scope of this chapter. However, 
studies have demonstrated a high prevalence of psychiatric 
pathology—predominantly depressive and anxiety disor-
ders—in the TGNC population. TGNC people have reported 
high rates of suicidal ideation and attempts, substance use 
disorders, and autism spectrum disorders [7]. Children and 
adolescents are at particularly increased risk, with one study 
finding a 25-fold higher prevalence of suicidal ideation com-
pared to cisgender peers [8]. Research elucidating the rela-
tionship between psychiatric symptoms and gender-affirming 
medical interventions is limited, though some data indicate 
that hormone therapy generally improves overall physical as 
well as mental well-being [9].

In the face of such significant need, transgender-affirming 
healthcare remains inadequate. Healthcare may be inacces-
sible, insufficient, or even discriminatory due to limited 
resources, education, and comfort with providing TGNC- 
affirming care [9]. Many TGNC patients delay visits to a pro-
vider out of fear of being misunderstood. Even when 
healthcare is accessed, non-inclusive healthcare experiences 
can worsen physical and mental health due to the stress of 
discrimination [10]. These concerns are not without evi-
dence: as recently as 2017, 22% of physicians reported dis-

comfort treating transgender patients [11]. Modern structures 
of healthcare, such as electronic medical records (EMRs), 
diagnostic imaging, and laboratory reference ranges, may 
also perpetuate confusion and unintended marginalization in 
TGNC care [12–15].

Transplant psychiatrists must be knowledgeable about 
these risk factors and health disparities to facilitate positive 
and effective evaluation and care, both pre- and post- 
transplant. However, the published research on TGNC- 
specific transplant medicine has been limited. The primary 
focus has been on the increased physiological and psychoso-
cial risks and complications of TGNC organ recipients [16–
18], with only very recent literature on the unique care needs 
of TGNC organ donors [19]. To date, no formal guidelines 
exist regarding TGNC-specific transplant medicine. Until 
further studies and evidence emerge, transplant psychiatrists 
must share and learn from each other’s experiences to best 
serve these vulnerable individuals.

Case History

MK was a 40-year-old man undergoing evaluation to 
become a living kidney donor. During initial psychosocial 
assessment, he reported a history of depression, anxiety, and 
post- traumatic stress disorder (PTSD); however, he was not 
receiving psychiatric care. Due to concerns for untreated 
mental illness, he was referred for further psychiatric 
evaluation.

On psychiatric interview, he shared that he was assigned 
female at birth and had undergone gender transition 5 years 
prior to this evaluation. Prior to transition, he experienced 
panic attacks and depressed mood as a result of the stress of 
being misgendered and the pressures to conform to societal 
expectations of femininity. He disclosed a history of superfi-
cial cutting as a means of coping. In addition, he described 
thoughts of being better off dead about 15 years prior to the 
interview, though denied any suicidal attempts, plans, or 
intent. He also reported significant alcohol use in an attempt 
to cope but had attended Alcoholics Anonymous and had sig-
nificantly decreased his alcohol intake after he was found 
driving under the influence.

He independently sought treatment with both medica-
tions and psychotherapy. He was told he had PTSD 
“because of all the trauma I went through being transgen-
der.” However, on further interview, he denied historical 
or current symptoms indicative of hyperarousal, persistent 
avoidance, or intrusive thoughts or re-experiencing. He 
had intermittently taken various antidepressants that were 
either ineffective or led to intolerable side effects. 
Lorazepam had been effective for panic symptoms; how-
ever, he experienced withdrawal symptoms when he 
abruptly discontinued use after being prescribed loraze-
pam daily by a primary care provider.
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MK reported that he had been “emotionally stable” in the 
5 years since gender transition, which included a double mas-
tectomy and ongoing testosterone treatments that he received 
under the care of an endocrinologist. He reported no current 
or recent symptoms of depression, mania, or psychosis. He 
acknowledged that a few times a year he had episodes of 
intense anxiety, but that these were precipitated by specific 
and acute life or work stressors and were well managed with 
exercise and reaching out to close friends. He continued to 
take benzodiazepines on an as-needed basis for severe anxi-
ety but attempted to minimize their use given his  previous 
experience with withdrawal and had made the prescribing 
physician aware. He also had completely discontinued alco-
hol use for several months in anticipation of becoming an 
organ donor. Throughout the interview, he consistently com-
municated that past symptoms of severe anxiety, depression, 
and self-injurious behavior had attenuated or completely 
resolved since obtaining gender-affirming treatment.

The psychiatric impression was that MK did not meet cri-
teria for a current episode of a depressive or anxiety disorder. 
Additionally, MK’s reported historical diagnosis of PTSD 
was not felt to be an accurate representation of his psychiat-
ric narrative: while he had indeed suffered immensely, he 
had not experienced specific symptoms of PTSD. Rather, his 
experience appeared more consistent with gender dysphoria. 
Although his history of alcohol use and benzodiazepine 
dependence (both physiological and psychological) raised 
some concern, past use appeared to be secondary to gender 
dysphoria and driven by attempts to cope. Furthermore, he 
demonstrated good insight and was taking appropriate steps 
to mitigate his risk by abstaining from alcohol and using 
benzodiazepines sparingly under supervision of a physician. 
Given his current psychiatric stability but in context of prior 
history of anxiety, panic attacks, and depression, it was rec-
ommended that MK re-establish care with mental health pro-
fessionals in preparation for the stress of major surgery. MK 
agreed and expressed intention to re-establish care with a 
mental health provider.

While he was generally considered an acceptable organ 
donor, recommendations for risk mitigation differed between 
specialties. The psychiatric team recommended that MK 
continue ongoing gender-affirming treatments, including 
testosterone injections, to ensure continued stability of any 
symptoms related to gender dysphoria. In contrast, the trans-
plant surgery team recommended testosterone discontinua-
tion for several weeks prior to organ donation to minimize 
risk of venous thromboembolism (VTE). Risks and benefits 
from both psychiatric and surgical perspectives were dis-
cussed and appreciated by both teams. Multidisciplinary rec-
ommendation was to offer a thorough risk–benefit discussion 
with MK to assist him in making an informed decision 
regarding whether to continue testosterone during the living 
donor transplant process.

Donor evaluation was further complicated by discrepan-
cies in health screening. MK was found to have borderline 
kidney function when calculated using “female” parameters 
for eGFR, but normal function when recalculated using 
“male” eGFR standards. The transplant nephrologist, there-
fore, recommended nuclear GFR testing for a more accurate 
evaluation of kidney function.

MK’s organ donation evaluation stopped at this point for 
medical reasons unrelated to the complexities described 
above and the multidisciplinary transplant committee recom-
mended that he re-apply at a later time.

Clinical Questions
 1. How can implicit bias affect psychiatric diagnosis, risk 

stratification, and risk mitigation in TGNC organ donors?
 2. How can TGNC status affect medical evaluation of organ 

donors?
 3. How can psychiatrists support TGNC patients undergo-

ing living organ donor evaluation?

 Discussion

At time of evaluation, MK was psychiatrically stable with 
monthly injections of testosterone. However, donor accept-
ability was questioned due to concern for increased psychiat-
ric risk due to untreated historically diagnosed PTSD and 
other psychiatric history, risk of VTE post-operatively due to 
“elective” exogenous testosterone treatment, and inadequate 
renal function based on “female” eGFR interpretation.

 Psychiatric Diagnosis and Risk Stratification

Historical diagnosis of PTSD had raised concern. While data 
specific to risk stratification of living donors are limited, 
studies show that people with PTSD report more physical 
symptoms, higher pain severity, and worse health-related 
quality of life not only compared to people without PTSD 
but also compared to people with other anxiety disorders 
[20]. In MK’s case, it was not only his reported PTSD that 
alarmed the transplant team but also an inappropriate treat-
ment regimen (e.g., benzodiazepine monotherapy).

The psychiatric team was able to determine that his 
more severe psychopathology was inconsistent with PTSD, 
thereby alleviating concerns about baseline psychiatric 
stability and enabling prioritization of other concerns 
related to continuing gender-affirming care (see section on 
“Risk Mitigation” below). PTSD as described in the 
DSM-5 is characterized by exposure to life-threatening 
harm with development of unwanted intrusive memories 
or experiences of the event, avoidance of associated stim-
uli, mood and  cognitive alterations, and high arousal and 
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reactivity [21]. In  contrast, gender dysphoria involves a 
persistent desire to be rid of one’s assigned sex and sec-
ondary sex characteristics and instead inhabit the physical, 
psychological, and social role of another gender [21]. 
Many TGNC individuals are indeed at higher risk of endur-
ing trauma and therefore PTSD [22] due to the violence of 
discrimination, criminalization, and transphobic hate 
crimes. However, MK’s history of substance use, self-inju-
rious behavior, and prior emotional distress appeared more 
strongly associated with his gender-related concerns than 
with an index trauma. Additionally, these symptoms had 
resolved with gender transition, and he described having 
full support of his family and peers in his current gender 
identity. He therefore did not meet criteria for PTSD at the 
time of evaluation, and the psychiatric team suspected that 
his previous PTSD diagnosis resulted from unintentional 
fusion of these concepts.

As demonstrated by this case, providers must take care 
to avoid conflating the high prevalence of psychiatric disor-
ders in TGNC populations with the distress of gender dys-
phoria and gender non-conformity itself. Diagnostic 
clarification required careful communication to avoid either 
reinforcing this conflation or minimizing the real sociocul-
tural marginalization impacting the mental health of TGNC 
individuals. The diagnosis “gender dysphoria” in the 
DSM-5 replaced “gender identity disorder” in the DSM-
IV-TR in an effort to destigmatize gender diversity and 
shift the focus to the distress experienced by TGNC indi-
viduals, similarly to the paradigm shift within the Somatic 
Symptom and Related Disorders [21]. The complexities of 
this issue contribute to controversy over “gatekeeping” 
within the medical community: in order to access some 
gender-affirming care, current standards and guidelines 
recommend psychiatric evaluation and a diagnosis of “gen-
der dysphoria” [23, 24]. However, some argue that a psy-
chiatric diagnosis should not be universally required in 
order to obtain gender-affirming medical interventions 
[25], as it can lead to the presumption that all TGNC people 
experience some level of impairment, thus propagating 
stigma rather than counteracting it.

Unconscious bias manifesting as the attribution of psychi-
atric distress or mental illness to all TGNC individuals can 
have other unintentional consequences, such as automatic 
referral for additional psychiatric evaluation of TGNC indi-
viduals despite lack of psychiatric risk factors, or even the 
assumption that all TGNC individuals are at higher psychiat-
ric risk solely on the basis of TGNC identity. While the 
insights generated from dedicated psychiatric evaluation 
ultimately enriched understanding of MK’s donor candidacy, 
it is our hope that these insights will arise from the evaluation 
process at large as the knowledge and understanding of 
TGNC donor needs continue to grow.

 Risk Mitigation

MK’s donor candidacy was deferred for other medical rea-
sons. However, had he been accepted as a donor, implicit 
bias, and limited understanding of TGNC health needs may 
have continued to affect management choices and clinical 
outcomes. Transplant surgeons initially recommended that 
MK discontinue what they presumed were elective testoster-
one injections due to the increased risk of VTE and cardiac 
morbidity [26, 27]. In contrast, transplant psychiatrists had 
advised that testosterone injections be continued through the 
transplant process, given the integral role that gender- 
affirming interventions had played in the resolution of his 
severe psychiatric symptoms.

During multidisciplinary selection discussion, it became 
clear that both the psychiatry and surgery teams had assumed 
that their respective recommendations were straightforward 
and did not need to be explicitly discussed. Rather, the con-
tradictory recommendations came to light only by chance 
mention within the selection meeting. After gaining more 
understanding of the VTE risk, the psychiatric team dis-
cussed concern for increased risk of psychiatric decompen-
sation both pre- and post-operatively, comparing level of 
concern to that of discontinuing an antidepressant or other 
long-term psychotropic. All members of the team appreci-
ated the validity of both major risks. As there was no concern 
for decisional capacity, the transplant team agreed to priori-
tize MK’s autonomy and provided a risk–benefit discussion 
to support him in making an informed decision.

Unfortunately, providers may underestimate the impor-
tance of gender-affirming treatments, like testosterone injec-
tions. Often, providers unintentionally undervalue 
gender-affirming treatments because the risk is not as evi-
dent to them. For example, as in our case, providers may 
simply not realize that a particular intervention is part of 
gender-affirming care, as many interventions can be elective 
treatments in other contexts. Once highlighted and discussed, 
it is our experience that providers quickly grasp the serious-
ness of the issue and adjust management plans accordingly.

Regardless of the reason, the perception that gender- 
affirming interventions are “elective” inadvertently commu-
nicates and reinforces a pervasive sociocultural sentiment 
that underlies transgender stigma: that TGNC identity itself 
is “elective.” Without challenging this fundamental predis-
position, it easily follows that discontinuing gender- affirming 
interventions would be minimally impactful to the donor’s 
overall risk. Beyond the direct impact on risk mitigation 
strategies, the implication that TGNC identity itself is “elec-
tive” can inflict lasting psychological harm to TGNC indi-
viduals, and negatively impact the TGNC donor’s alliances 
with medical providers and likelihood to engage with fol-
low- up post-donation.
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It is important to note that all providers involved were 
well intentioned and had made good faith efforts to provide 
transgender-affirming care (e.g., using correct pronouns in 
both conversation and in charting, avoiding misgendering 
language in the physical exam). Yet, the influence and tangi-
ble impact of implicit biases and conventions at the individ-
ual, systemic, and societal levels are undeniable in MK’s 
case. This experience underscores the importance of main-
taining vigilance for subtle or unexpected ways in which 
TGNC donors may be marginalized or impacted.

 Medical Evaluation

There was question as to MK’s donor acceptability based on 
kidney function. His eGFR appeared inadequate when calcu-
lated with “female” reference standards, but within a normal 
range when recalculated within “male” reference standards. 
Despite extensive discussion, there remained uncertainty 
regarding which sex-specific interpretation to accept. 
Ultimately, the nephrology team recommended nuclear GFR 
testing, a sex-independent measurement, if MK moved for-
ward with evaluation.

Gender transition is not a uniform process: TGNC people 
undergo variable combinations of social transition, surgical 
interventions, and hormone therapy (including hormone 
antagonists and exogenous sex steroids). While not everyone 
undergoes hormone therapy, those who do experience altera-
tions in physiology may influence laboratory tests. 
Laboratory values such as hematocrit, liver enzymes, lipid 
concentrations, and creatinine vary between “male” and 
“female” due to a variety of factors, with hormonal profile, 
puberty, muscle mass, and other identity categories, such as 
race and age contributing to variations [28–30]. No official 
guidelines have addressed how to approach such laboratory 
values in the context of hormone treatment, though some 
recommend using reference values that reflect the hormonal 
profile of the individual instead of their assigned sex [31].

The EMR has been shown to be another systemic factor 
confounding accurate assessment of a TGNC patient’s health 
status. Even when the recorded sex is concordant with the 
patient’s identification, preventive healthcare based on binary 
gender categories (e.g., cervical and breast cancer screening 
for women, prostate cancer screening for men) may not be 
accurate, though it is not known how or if exogenous hor-
mones alter these health risks in a clinically significant man-
ner [13, 32]. Likewise, diagnostic results, such as biopsy 
specimens and radiologic findings, can be more difficult to 
interpret [15]. While research is generally lacking regarding 
these discrepancies and outside the clinical realm of psychia-
trists, we bring attention to this topic as an example of unan-
ticipated complications that may emerge during transplant 

evaluations and in which a psychiatrist can act as an advocate 
and/or a liaison for both transplant team and donor.

 Supporting the TGNC Living Organ Donor 
Candidate

Due to their unique role, transplant psychiatrists have both an 
opportunity and a duty to be leaders in championing transgen-
der-affirming care throughout organ donor evaluation and 
care. MK’s case highlights just a few examples of the variety 
of unexpected issues that can arise and complicate the care of 
TGNC donors, both pre- and post-transplantation.

Proactive and pre-emptive education can raise awareness 
of concerns regarding common issues in TGNC health, such 
as confusion between psychiatric distress and disorders and 
general mental health disparities faced by the TGNC popula-
tion. An example of such psychoeducation could be through 
insights on TGNC donor cases that have not been referred 
for further psychiatric evaluation. However, care must be 
taken to emphasize that TGNC identity is not an appropriate 
reason for referral in the absence of other risks or concerns. 
Additionally, it is our experience that disagreements with 
other providers’ assessment and recommendations are not to 
be avoided, but rather are positive opportunities to learn from 
each other and to improve patient care, as in our case above.

A powerful means of implementing gender-affirming care 
is for transplant psychiatrists to model care for other provid-
ers. The discomfort many providers feel in offering TGNC- 
affirming care may be rooted in fear of appearing, or perhaps 
feeling, incompetent. As psychiatrists, we are often more 
comfortable with uncertainty and utilizing curiosity in the 
service of respecting and validating our patients’ unique 
experiences. Sharing these strategies with providers can help 
encourage them and manage their concerns. Other important 
behaviors to model are humility and acknowledging when 
mistakes are made. While physicians are accustomed to roles 
of authority and expertise, TGNC individuals are the experts 
on their experience and often welcome the opportunity to 
educate providers on TGNC-affirming care. Similarly, it is 
powerful to model acknowledging one’s error or misstep 
with our TGNC patients and equally important to then learn 
from the interaction.

In our experience, efforts of individual providers are nec-
essary, but not sufficient to effect lasting positive changes in 
TGNC care. Transplant psychiatrists involved in administra-
tion and policy have a wide range of influence to advocate 
for TGNC care, which could lead to improved physical and 
mental health outcomes [33, 34]. In advocating for optimal 
TGNC-affirming evaluation and care, transplant psychia-
trists can advocate not only for the potential donor but for the 
advancement of transplant medicine itself.
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