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Currently, Cardiac Intensive Care Units (CICU) provide care for people who are 
older, more frequently multimorbid and suffering from chronic, progressive diseases, 
both cardiac (chronic heart failure in particular) and non-cardiac, causing more com-
plex health-related problems than in recent decades. The increasing accessibility of 
often invasive, advanced diagnostic procedures and treatment strategies implies chal-
lenging dilemmas with regard to the optimal allocation of resources and the selection 
of methods offering the prolongation of good quality life. The solution of such dilem-
mas requires care which addresses all components determining the quality of life 
(such as symptom management, including those caused by concomitant, non-cardio-
logical diseases, support in the psychosocial and spiritual dimensions) as well as 
open and sensitive in-depth communication. This approach takes into account 
patients’ personal goals and values, but also the risk of deterioration and death, being 
a prerequisite of shared decision-making. The inclusion of health care professionals 
with palliative care expertise in the multi-professional heart team can be supportive 
for patients and their relatives, but also for members of cardio teams.

As this book deals with palliative care for people admitted to the CICU, it focuses 
on the end stage of heart failure (i.e. stage D according to American College of 
Cardiology/American Heart Association) and people with a shortened life span/
high risk of dying. It is important, however, to be aware that it is just a part of whole 
spectrum of palliative care that should be provided to all people living with a pro-
gressive disease (including heart failure) and who have health care needs that can be 
addressed by palliative care, irrespective of the stage of disease, predicted life span/
risk of dying or planned treatment. With such a broad understanding of modern pal-
liative care, limiting its provision only to those at risk of dying is inappropriate. The 
guidelines for the diagnosis and treatment of heart failure of European Society of 
Cardiology recommend the early introduction of palliative care, and its increase as 
the disease progresses. For the twenty-first century medicine, optimal disease-spe-
cific treatment and optimal symptomatic management should be mandatory at every 
stage of disease progression. The way to achieve this goal requires care for people 
living with heart disease provided in parallel by both disciplines—cardiology and 
palliative care. Depending on current needs, local traditions and the skill of health 
professionals, palliative care needs can be met using primary palliative care (i.e. the 
palliative care approach) or specialist palliative care.

Foreword
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The order of palliative care interventions presented in this book guides the reader 
from addressing the needs of high urgency (management of symptoms causing sig-
nificant suffering if ineffectively treated, such as dyspnoea, pain or depression), 
through addressing more chronic problems (management of other symptoms, for 
example gastrointestinal) to more important ones as psychosocial issues, including 
decision-making. There are, however, dimensions that go beyond the classical med-
ical service, sometimes mentioned as elements of palliative care, having the highest 
meaning for the individual person related to existential, transcendental and spiritual 
issues. Effectively addressing these needs, starting with those of greater urgency, 
opens up a space to realize and address those of greater significance.

Progress in cardiovascular medicine, especially in biotechnology, has improved 
the quality and/or length of life of many people with cardiovascular disease. 
However, devices (e.g. implantable cardioverter defibrillator, ICD, or mechanical 
circulatory support, MCS) not only influence the trajectory of life, but also of dying. 
If they remain fully active in the terminal phase of life, their continued functioning 
can be seen rather as preventing natural dying and prolonging life, after it has inevi-
tably lost its quality and dignity, than as saving life. For this reason, after recogniz-
ing the approaching death, modification of their activity should be communicated 
(if this has not happened earlier, as recommended) and carried out. This decision is 
often challenging for patients, relatives and the care team. The primary objective 
underlying the rationale for treatment withdrawal must always be to respect the 
patient’s right to live, or at least to die with dignity, by limiting any therapeutic 
action that increases the patient’s level of stress, pain or anxiety. The discontinua-
tion of futile therapies should be considered as a way to ensure the best quality of 
life and care, even during the final phase of life.

If the disease itself or the discontinuation of treatment causes suffering that per-
sists despite optimal symptom management, palliative sedation should be consid-
ered and discussed with the patient. If it is approved, controlled administration of a 
drug causing limitation of consciousness and having a sedative activity (e.g. benzo-
diazepines, propofol or, less commonly in cardiological patients, dexmedetomidine) 
should be considered. To relieve other symptoms like pain or dyspnoea, parallel 
treatment with opioids may be necessary. Support for relatives beyond the dying 
phase and immediate interventions facilitating bereavement should be provided in 
these situations.

Providing the modern palliative care to people with heart failure who need it, 
together with optimal cardiological management, maximizes the possibility of 
allowing them as long a life as possible with the best possible quality.

Piotr Sobanski
Palliative Care Unit and Competence Centre, Spital Schwyz

Schwyz, Switzerland

EAPC Task Force on Palliative Care for People  
with Heart Disease (2014–2021)

Vilvoorde, Belgium
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I am a clinical cardiologist and for most of my professional life, now more or less 
40 years, I have been taking care almost exclusively of patients with acute cardio-
vascular disease.

In the last ten years the world of cardiology units, including my own unit, has 
profoundly changed. These changes have mainly occurred in the clinical and epide-
miological characteristics of patients admitted to cardiac intensive care units 
(CICUs): care has shifted from patients with acute coronary syndrome to elderly 
patients with a high prevalence of non-ischaemic cardiovascular diseases and non-
cardiovascular comorbidities.

Both increase the susceptibility of patients to develop life-threatening critical 
conditions, which are associated with a significant burden of symptoms, length of 
stay and mortality rate. In this context, according to specific guidelines from scien-
tific societies, palliative care programmes, including withholding/withdrawing life-
sustaining treatments or deactivation of implanted cardiac devices, are often 
necessary.

However, discussing palliative care in the CICUs still appears to many cardiolo-
gists as an oxymoron, a contradiction in terms, because the training of physicians is 
aimed at always fighting death, even when this is no longer feasible.

Accordingly, all available technologies should therefore be used to achieve this 
goal, even though patients with a poor prognosis or deteriorating quality of life will 
receive little clinical benefit from intensive care, in the face of the high associated 
costs, both in terms of monetary expenditure and human suffering.

Consequently, the recommendations of scientific societies to implement the pal-
liative care approach in clinical practice are still inconsistent. One of the main rea-
sons for this gap is the cultural lag of cardiologists, who are not trained to deal with 
end-of-life care issues.

This book was born from these reflections, with the aim of spreading the culture 
of palliative care also in the world of acute cardiovascular care. The authors involved 
in it are among the most expert opinion leaders in their specific fields. All aspects of 
palliative care as applied to CICU are analysed, from epidemiological issues, to 
shared decision-making, to symptom control, all of which require formal education 
on end-of-life care.

Preface
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Special attention is given to ethical issues, such as withholding/withdrawing life-
sustaining treatments, deactivation of implanted cardiac devices, do not attempt 
resuscitation orders, and palliative sedation.

Finally, a special chapter highlights the relationship between ethics and technol-
ogy in CICU, aware that the correct use of all advanced technologies should be used 
by applying the criteria of proportionality and appropriateness of treatments: this is 
the only way to implement the right tech/right touch philosophy.

I am confident that this book will help cardiologists, anaesthesiologists, pallia-
tive care specialists, nurses and all those involved in critical care to decide what is 
best for the patient and family in the advanced stages of cardiovascular disease.

Special thanks to Dr. Donatella Rizza, Executive Editor at Springer, with whom 
I have already shared successful publishing initiatives and who accepted this book 
proposal with her special usual enthusiasm, and to Aruna Sharma and Vignesh 
Manohar for their editorial assistance.

Milano, Italy� Massimo Romanò

Preface
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1Epidemiology and Patterns of Care 
in Modern Cardiac Intensive Care Units

Gianni Casella, Laura Sofia Cardelli, 
and Rodolfo Francesco Massafra

1.1	 Introduction

Since the late 1960s, coronary care units (CCUs) have been developed to care for 
patients with acute myocardial infarction (AMI). Within these CCUs, well-trained 
and equipped staff offers accurate monitoring and prompt resuscitation in case of 
life-threatening arrhythmias [1, 2], and could prevent adverse events, including car-
diac arrest. Furthermore, technological innovation promoted further conceptual 
shifts of CCU to the emerging field of critical care cardiology. The developments of 
reperfusion therapies (pharmacological or mechanical) in ST-segment elevation 
myocardial infarction (STEMI) and early revascularization for non-ST-segment ele-
vation acute coronary syndromes (ACS) have contributed to a marked reduction in 
morbidity and mortality due to AMI. Later on, these benefits were further extended 
by the implementation of STEMI networks [3–5] where CCUs with interventional 
facilities are clearly the hub. Over the last decades, the traditional role of CCU has 
expanded to care for a broader spectrum of acute cardiovascular diseases (CVD), like 
acute heart failure (AHF), cardiogenic shock, unstable valvular heart disease, high-
grade heart blocks, major ventricular arrhythmias, cardiac arrest, massive pulmonary 
embolism, cardiac tamponade, aortic dissection, devices infections, or complications 
of invasive procedures as well [6–12]. Moreover, as the population is aging and prev-
alence of noncardiac comorbidities increasing, CCUs often admit patients with car-
diac complications of acute noncardiac diseases and the management of these 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-80112-0_1&domain=pdf
https://doi.org/10.1007/978-3-030-80112-0_1#DOI
mailto:gianni.casella@ausl.bologna.it
mailto:crdlsf@unife.it
mailto:mssrlf@unife.it


2

subjects could be challenging [13, 14]. Therefore, the definition of CCU has evolved 
to a more comprehensive “cardiac intensive care unit” (CICU) [6, 8, 15, 16]. 
Furthermore, development of advanced diagnostic or therapeutic technologies has 
claimed for an upgrade of the competence of cardiologists, with the rise of sub-spe-
cialized figures like electrophysiologists, interventional cardiologists, heart failure or 
imaging specialists, and intensive care cardiologists as well [7, 17–19]. All these 
changes have been clearly summarized within the Position Paper on the CICU orga-
nization and competencies issued by the Acute Cardiac Care Association (ACCA) in 
2018 [20]. This paper addresses the different complexity of critical cardiac patients 
through a patient-oriented model. Thus, starting from clinical risk stratification of 
any individual acute cardiac patient, the correct level of care needed for a particular 
case is identified taking into account his/her clinical status, comorbidities, and avail-
able facilities [21]. The final result would triage individual patients to the correct 
level of care according to a three-level CICU’s models, as described below. The 
functional role of each center within a hospital network is defined by its facilities and 
skillfulness in the treatment of specific critical conditions, allowing transfer of 
patients to higher or lower standards of care when their level of risk changes [22, 23], 
according to the principles of the “hub-and-spoke” model.

Therefore, along with ACCA indications the functional three-level system of 
care for CICU is defined as follows (Table 1.1):

	1.	 Level I: CICUs are dedicated to the treatment of acute cardiovascular patholo-
gies at risk of deterioration that need an intensity of care not available in a cardi-
ology ward. These cases need continuous ECG and noninvasive hemodynamic 
monitoring, and may request noninvasive ventilation, intravenous inotropes and/
or vasodilators, as well as immediate resuscitation of cardiovascular arrest. Level 
I CICUs mainly manage patients with medium- to low-risk non-ST-segment 
elevation ACS, congestive heart failure, and complex arrhythmias not at risk of 
deterioration. Within inter-hospital network for STEMI level I CICUs represent 
the peripheral “spoke” of this model of care where patients could be initially 
diagnosed or triaged to the hub, and referred back after reperfusion. In addition, 
if in close cooperation with a higher level CICU, level I CICUs can provide post-
cardiovascular surgery monitoring, and they might act as step-down units of 
level II or III CICUs.

	2.	 Level II CICUs are usually the hub of a STEMI network with immediate access 
to a 24 h/7 days coronary interventional catheter laboratory. Furthermore, they 
focus on severe AHF and patients with low cardiac output complicating other 
cardiac conditions. They must provide a more intensive level of monitoring, like 
central venous access, arterial line positioning, temporary transvenous pacing, 
percutaneous cardiac assist device (intra-aortic balloon pump or percutaneous 
axial pumps), and pericardiocentesis. They should be able to offer temporary 
invasive ventilation, with staff trained in its use.

	3.	 Level III CICUs refer to complex acute cardiovascular conditions demanding a 
very critical care level of monitoring and intervention. These include 
extracorporeal circulatory support, invasive mechanical ventilation, renal 
replacement therapy (RRT), and emergent heart surgery. Level III CICUs 
constitute the top reference hospital for acute cardiovascular care in a particular 

G. Casella et al.
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Table 1.1  Intensive cardiovascular care units’ characteristics (modified from reference [20])

Level I CICU Level II CICU Level III CICU
Population 
and disease

Non-ST-segment 
elevation ACS, 
hemodynamic stable 
congestive heart failure, 
complex arrhythmias not 
at high risk, monitoring 
of patients’ post-
structural and 
endovascular 
interventions

STEMI and high-risk ACS, 
severe or high-risk patients 
with congestive heart 
failure and/or low cardiac 
output complicating acute 
or chronic cardiac 
conditions

Mainly level III 
patients, some level II 
patients; acute cardiac 
conditions needing 
invasive mechanical 
ventilation, renal 
replacement therapy, 
ECLS, emergent heart 
surgery, or surgical 
cardiovascular 
assistance

Technology 
and therapy 
in CICU

•  All noninvasive 
clinical parameters’ 
monitoring
• � 24/7 

Echocardiography and 
thoracic ultrasound; 
direct current 
cardioversion; 
noninvasive 
ventilation; 
transcutaneous 
temporary pacing

• � All invasive and 
noninvasive 
cardiovascular 
monitoring

• � Idem level I CICU plus: 
Ultrasound-guided 
central venous line 
insertion; transvenous 
temporary pacing; 
transesophageal 
echocardiography; 
pulmonary artery 
catheter/right-heart 
catheterization; 
percutaneous circulatory 
support; X-ray system 
for fluoroscopy

• � All advanced 
invasive and 
noninvasive 
cardiovascular 
monitoring

• � Idem level II CICU 
plus: Extracorporeal 
life support; 
mechanical 
circulatory support; 
renal replacement 
therapy; mechanical 
ventilation

Hospital • � Emergency 
department; CT 
scanner; 
transesophageal echo; 
X-ray system for 
fluoroscopy

• � 24/7 Coronary 
interventional cath lab; 
hub center of a STEMI 
network

• � Idem for level I CICU 
plus pacing, 
cardiovascular 
resynchronization 
therapy; implantable 
cardioverter-defibrillator 
program; ablation 
therapy; renal support 
therapy; scanner and 
CMR

• � Tertiary or university 
hospital

• � Idem for level II 
CICU plus 
percutaneous 
structural heart 
intervention; 
endomyocardial 
biopsy; donor organ 
and transplantation 
program; 
interventional 
vascular radiology; 
comprehensive 
cardiovascular 
surgery

(continued)

1  Epidemiology and Patterns of Care in Modern Cardiac Intensive Care Units
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Table 1.1  (continued)

Level I CICU Level II CICU Level III CICU
Level of 
competence

• � Head: Cardiologist
• � Team: Cardiologists
• � On-site: Intensivist 

consultation 24/7

• � Head: Cardiovascular 
intensivist

• � Team: Cardiovascular 
intensivists

• � On-site: Intensivist 
consultation 24/7

• � Head: 
Cardiovascular 
intensivist or 
co-directorship with 
a general critical 
care specialist

• � Team: 
Cardiovascular 
intensivists with 
additional education 
in critical care; may 
include general 
intensivists with 
additional education 
in cardiology

Education 
programs

• � Recommended: 
Written exam of the 
ESC-ACC certification 
for individuals; should 
master all the 
techniques required in 
level I CICU

• � Residents or fellow in 
cardiology

• � Required: Specific 
national curriculum for 
acute cardiovascular 
care or ACCA 
curriculum for 
cardiovascular 
intensivist

• � Residents or fellow 
cardiovascular intensive 
care

• � Idem level II CICU 
plus specific 
curriculum for 
general critical care 
training

• � Residents and fellow 
cardiovascular 
intensive care; 
critical care

On-duty 
physicians

• � Cardiologists with 
level I CICU 
expertise; if approved 
by the unit’s director, 
trained residents or 
other physicians 
provided availability 
of an on-call member 
of the CICU team

• � Cardiovascular 
intensivists; trained 
cardiologists; physicians 
advanced in their 
cardiovascular 
intensivist training 
provided availability of a 
cardiovascular 
intensivist or an 
interventional 
cardiologist

• � Should have all the 
requirements and 
expertise for 
working in a level 
III CICU

Nursing/
other 
personnel

• � Nursing director 
(could be shared with 
regular ward)

• � Dedicated nurses—
nurse-to-patient ratio 
1:4

• � Nursing director
• � Dedicated nurses—

nurse-to-patient ratio 1:2 
or 1:3

• � Nursing director
• � Dedicated nurses—

nurse-to-patient ratio 
1:2 or 1:1

Research • � Encouraged to be part 
of outcome research

• � Encouraged to conduct 
clinical research

• � Strong commitment 
to perform clinical 
research

G. Casella et al.
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geographical area. They should be part of a university institution with resident or 
fellow training programs and should perform clinical and translational researches.

Notably, as complexity of CICU increases, the competence of cardiologists 
working within these units should evolve to a cardiovascular intensivist level with 
advanced training in critical care [24–26]. Furthermore, it is mandatory to develop 
close relationships with other subspecialties of cardiology and other medical 
specialties, like cardiovascular surgery and anesthesiology, nephrology, infectiology, 
clinical pharmacology, nutrition, and palliative care as well [27, 28]. To gather all 
these specialists, heart teams’ organization models should be implemented to 
improve decision-making and routine discussion of complex cases [29].

Therefore, modern CICU should be considered a patient-oriented setting, where 
highly competent doctors and nurses master high-tech medicine with a strong atti-
tude to networking and multidisciplinary care.

1.2	 �Is There a Background for the Evolution of CICU? 
From the Blitz-3 to Modern International 
CICU Registries

The demonstration of this perceived evolution from CCU to CICU had to wait long, 
until the publication in 2010 of the Italian Blitz-3 Registry [30]. This multicenter, 
prospective, observational study enrolled 6986 patients admitted to the 332 Italian 
CICUs during a 2-week time window in 2008. Patients observed were mainly 
elderly men (39% older than 75 years). Seventy percent had chronic comorbidities. 
ACS, mainly STEMI, accounted for 52% of all CICU admissions. Several other 
patients were admitted for non-ACS acute cardiac diseases. In particular, 14% of 
subjects were admitted for AHF, 7% for bradyarrhythmias, while pulmonary 
embolism, aortic dissection, and myocarditis were rather rare. Patients admitted to 
CICU were most often triaged from the emergency room (ER) and 18% of them had 
been brought to hospital through the emergency medical system (EMS). An 
echocardiogram was performed in 78% of cases. Interestingly, 4% of the patients 
needed temporary pacing and 3% electrical cardioversion, once the procedures that 
boosted the concept of intensive cardiac care units. Overall, ventilation, intra-aortic 
balloon pump, and ultrafiltration were rarely used. However, more than 90% of 
patients had at least a diagnostic or therapeutic procedure performed during their 
CICU stay. Almost 20% of the patients received insulin and 4% were transfused. 
The most common complications observed were new onset or worsening of heart 
failure and cardiogenic shock, but 11% of patients had a significant worsening of 
their renal function and 0.4% had a major bleeding as well. Median length of stay 
was 4 days (IQR 2–5) and the crude, in-CICU mortality of the overall population 
was 3.3%. Thus, the Blitz-3 Registry underlined a general change of epidemiology 
as compared to historically CCU, with a consistent aging, increases of non-ACS 
conditions cared, and complex interventions needed.

1  Epidemiology and Patterns of Care in Modern Cardiac Intensive Care Units
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Patients admitted for STEMI (21% of the admissions) were younger and had a 
lower risk profile than the general population. Direct admission to CICU from EMS 
was observed in 61% of cases. Coronary angiography was performed in 65% of 
patients and 60% received reperfusion (15% fibrinolysis and 45% primary 
percutaneous coronary intervention). Counterpulsation was applied to 5% of 
patients and temporary pacing in 2%. The in-CICU, crude mortality of STEMI 
patients was 5.1%. Non-ST-segment elevation ACS was the most frequent cause of 
admission in CICU (31%): these patients were older and had a worse risk profile 
than the STEMI subjects. Only 35% of these cases were admitted to CICU through 
the ER.  Coronary angiography was performed in 50% of cases and 32% were 
treated with percutaneous coronary intervention (PCI). Ventilation and 
counterpulsation were rarely used, but the most common complications observed 
were heart failure and angina or recurrent ischemia.

AHF accounted for 14% of the admissions. These patients were the oldest and 
had the worst risk profile. None of them was directly admitted to CICU through 
EMS; 79% underwent a transthoracic echocardiogram and 14% needed ventilation 
while in CICU.  Only 10% of the patients underwent coronary angiography, and 
ultrafiltration, counterpulsation, electrical cardioversion, or temporary pacing was 
rarely necessary. The in-CICU, crude mortality of AHF was 5.4%.

Other acute non-ACS, non-AHF cardiac diseases accounted for 34% of the 
admissions. In this heterogeneous population, shock, heart failure, and arrhythmias 
were the most common complications, but length of stay was 1 day less and CICU 
crude mortality was lower (2.6%).

Interestingly, a secondary analysis of the registry assessed the distribution and 
level of appropriateness of hospital admissions according to the type of 
CICU. Hospital admissions for ST-segment elevation ACS occurred more frequently 
in type II or III CICUs (p < 0.0001), whereas type I facilities admitted more AHF 
subjects (p < 0.0001). Type I CICUs admit more patients not undergoing reperfusion 
(p < 0.0001) or treated with thrombolytic therapy (p < 0.0001), while primary PCI 
was performed more frequently in type II and III CICUs (p < 0.0001). Similarly, 
patients hospitalized for ACS underwent coronary angiography (p < 0.0001) and 
PCI more frequently in type II and III CICUs (p < 0.0001). Prevalence of low-risk 
rather than intermediate- or high-risk patients was higher in type I CICUs (p < 0.05). 
Thus, the Blitz-3 Registry demonstrated that resource availability preselects patients 
and could impact acute cardiac care if networking is not firmly pursued [31].

In summary, the Blitz-3 Registry confirmed that in 2008 ACS was still the main 
reason for admission, but numbers of AHF or acute non-ACS, non-AHF cardiac 
diseases, as well as comorbidities were substantial.

Few years later, Roubille et al. conducted a nationwide administrative analysis 
on 277,845 patients consecutively admitted to all the French CICUs [32]. 
Demographic characteristics of subjects enrolled were pretty similar to those of the 
previous Italian Registry [30] (median age: 71  years (IQR 59–81) in France vs. 
72 years (IQR 61–80) in the Italian survey). Similarly, ACS cases were younger and 
male gender prevalence was higher as compared to AHF patients. Admission rates 
for ACS were comparable (49.0% vs. 52% in Italy), while primary admissions for 
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AHF were lower (10% vs. 14% in the Blitz-3). However, when AHF was accounted 
as primary or secondary diagnosis it was observed in 27.8% of cases. Global 
mortality rate was higher (4.5%) than that observed in the Blitz-3 Registry (3.3%). 
However, it must be noted that the Italian survey had a shorter follow-up, limited to 
the CICU stay, while Roubille et al. observed the entire hospital stay.

Importantly, the French Registry reported a substantial increase of direct admis-
sions from the EMS to the catheterization laboratory bypassing the emergency room 
(47.5% in France vs. 4% in the Italian survey), reflecting the strong implementation 
of STEMI networking that occurred at the end of the first decade of 2000 in Europe.

In summary, the French Registry reports increasing numbers of AHF admissions 
and a further implementation of STEMI networking. Unluckily, due to the 
administrative nature of the study a detailed analysis of the population was not 
available and this limits the comparison of the French Registry with others.

Later on several other experiences, mainly from the other side of the ocean, were 
reported. Unluckily, these reports were mainly focused on AHA level I units 
comparable to level III ACCA CICU.  Watson et  al. analyzed 2193 consecutive 
patients admitted from January 1, 2015, to December 31, 2017, in AHA level I 
critical intensive care units (CICU) in the USA [33]. Patients admitted to level I 
CICU in the USA were in their sixties (median age: 67 years, 43% at least 70 years 
older). They had a high burden of comorbidities [diabetes (33%), chronic kidney 
disease (27%), chronic pulmonary disease (22%), and active malignancy (13%)] or 
chronic cardiac conditions [heart failure (46%), ischemic heart disease (41%), and 
atrial fibrillation (30%)]. Due to CICU complexity the main reasons for admission 
were shock/hypotension (26%), cardiopulmonary arrest (11%), and primary 
arrhythmia without arrest (9%). To note unlike European Registries, in this case 
ACS was the seventh most common reason for admission (7%). Several patients 
were managed with mechanical ventilation (36%) and 45% with pharmacological 
hemodynamic support. Acute renal replacement therapy was used in 7.6% of 
patients. A total of 12% of patients had pulmonary arterial catheters and 55% of 
patients had central venous and/or arterial lines. Of patients with cardiogenic shock, 
28% received mechanical circulatory support (MCS). The median duration of stay 
was 2.9 days (IQR 1.4–5.7). In-hospital mortality was 17.6%, which reached 41.9% 
in cardiac arrest and 31.7% in shock. These data clearly underline the differences 
between the epidemiology of the highest level CICU and that observed in previous 
European studies where all the different CICU levels were considered together.

Soon later, other North American researches became available but all of them 
referred to the highest level CICUs. Bohula et  al. [34] published data on 3049 
consecutive patients admitted between September 2017 and September 2018 in a 
network of 16 US and Canadian AHA level I CICUs. Patients enrolled were younger 
than the European ones (median age: 65 years, 39% older than 70 years), with a 
significant burden of comorbidities [diabetes (34.8%), chronic kidney disease 
(24.1%), chronic pulmonary disease (14.2%), active malignancy (6.6%), ischemic 
heart disease (41.6%), and chronic heart failure (36.2%), as well]. Admission for 
ACS accounted for 31.8% (46.3% of which were STEMI), lower than that observed 
in the European registries but with large variability between centers (15–57%). 

1  Epidemiology and Patterns of Care in Modern Cardiac Intensive Care Units
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Heart failure and/or cardiogenic shock accounted for 18.6% of admissions, but 
when heart failure was considered as secondary diagnosis its prevalence raised to 
41.3%. In addition, AHF was associated with a higher burden of care than ACS 
(32.9% vs. 23.6% of the 13,923 CICU patient-days overall, longer hospitalizations, 
more procedures). Since the indications for admission in CICU were mainly 
respiratory failure (26.7%) and shock (21.1%, one-third being non-cardiogenic or 
mixed) this analysis underlined the need of broader knowledge and expertise on 
advanced ventilation or hemodynamic support when dealing with the highest level 
CICU. On the other side, even in this high-tech center, several patients were admitted 
only for observation and monitoring (36.2% overall, 13.6% of them for post-
procedural observation). These findings are quite surprising since it is not worth to 
admit uncomplicated cases in very-high-tech environments. Finally, global in-CICU 
mortality rate was 8.3%, with wide inter-center variability (from 4.0% to 19.7%) 
and overall in-hospital mortality rate of 10.9%. However, the highest mortality rates 
were observed among patients admitted after cardiac arrest (45.3%), or neurologic 
emergencies (30.6%), but also patients with respiratory failure (24.1%) or 
cardiogenic shock (30.6%) and in need for continuous renal replacement therapy 
(CRRT) (34.5%) or for MCS (26.6%) had very high mortality rates.

Goldfarb et al. [35] published a retrospective study, analyzing patients admitted 
to a US academic center from January 2011 to December 2016. In this study, 6967 
patients referred to the AHA level I CICU were compared with 10,892 patients 
admitted to the medical intensive care unit (MICU) of the same hospital. Patients 
admitted for postoperative care were excluded. CICU patients were older (70.5 vs. 
66.2  years) and had more ischemic heart disease and hypertension and a lower 
burden of chronic comorbidities such as chronic renal insufficiency, chronic 
obstructive pulmonary disease, and diabetes. Although the proportion of admission 
for non-cardiovascular diagnosis was lower in CICU (21.4% vs. 89.2%), the 
prevalence of non-cardiovascular disease was substantial also in this setting. 
Moreover, intensity of critical care was higher in MICU, but still considerable in 
CICU. In fact, mechanical ventilation (12.7% CICU vs. 34.5% MICU), vasopressors 
or inotropes (24.5% CICU vs. 31.3% MICU), RRT (4.7% CICU vs. 10.2% MICU), 
and blood transfusion (15.5% CICU vs. 32.5% MICU) were needed less frequently 
in CICU than in MICU. However, the authors conclude that a high level of non-
cardiovascular critical care competencies is needed also in CICU settings.

Finally, the study from Jentzer et al. [36] added further information because the 
authors analyzed 15,947 patients admitted between January 2007 and April 2018 to 
a single AHA level 1 CICU.  Median age was 67.6  years, and it did not vary 
significantly over time. During the decade there was a global reduction in admission 
for ACS (from 44.1% in 2007–2009 to 40.3% in 2016–2018 overall, no change for 
STEMI, from 20% to 16.7% for non-ST-segment elevation ACS). There was a 
substantial increase of other cardiovascular diagnoses like AHF (from 30.8% to 
61.2%), arrhythmias (ventricular arrhythmias increased from 14.2% to 31.9%, atrial 
fibrillation from 28.4% to 45.6%, complete heart block from 5.2% to 11.4%), or 
valvular heart disease (from 26.5% to 47%). Similarly, an increase was observed in 
shock diagnosis (from 7.4% to 23.8%), cardiac arrest (from 6.8% to 12.6%), 
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respiratory failure (from 16% to 36.3%), and sepsis (from 5.3% to 15.1%) as well. 
Prevalence of organ dysfunction near-doubled (from 29.8% to 59.4%) and proportion 
of multiorgan failure was three times higher (from 12% to 34.6%). A growth was 
observed in the use of any invasive line (from 36.1% to 57%), vasopressors and 
inotropes (from 23.6% to 27.4%), mechanical ventilation (from 23.6% to 31.2%), 
and RRT (from 1.8% to 3.2%). By contrast, use of invasive coronary angiography 
and PCI declined (respectively from 59.4% to 52.4% and from 39.5% to 25.3%). 
In-hospital length of stay increased (from 7.4 to 8.3  days), but no change was 
observed for the one in-CICU. Overall hospital mortality did not change (unadjusted 
OR per year 1.01, 95% CI 0.99–1.03, P > 0.1), but after multivariable adjustment 
there was a decrease in mortality for those with any critical care diagnoses (adjusted 
OR per year 0.91, 95% CI 0.85–0.96, P = 0.002).

A comparison of the main features of the above studies is provided in Tables 1.2, 
1.3, and 1.4.

In summary, these American data show that there is a strong overlap between the 
highest level CICU and a conventional intensive care unit since complex patients in 
critical conditions often share common features. In fact, also critical acute cardiac 
diseases have associated multiorgan failures that need ventilation, hemodynamic 
assistance, or aggressive multiorgan treatment.

Correct risk stratification becomes essential to improve CICU care. In fact, 
aging, increased comorbidity rates, and risk of futility urge proper triage and better 
allocation of resources in the contemporary CICU setting. Thus, it is not surprising 
why interest toward prognostic scores has increased substantially in recent years. 
Unluckily these risk scores are derived from the MICU experience, where they are 
already used successfully, and could not describe effectively CICU complexity.

A recent study by Bennett et al. [37] evaluated 10,004 patients admitted from 
2007 to 2015 to an AHA level I CICU, comparing Acute Physiology and Chronic 
Health Evaluation (APACHE) IV score with APACHE III score and Oxford Acute 
Severity of Illness Score (OASIS), the only one validated in CICU to date [38]. 
APACHE IV score performed better than the others [predicted in-hospital mortality, 
with a receiver-operator characteristic (AUROC) curve of 0.82 as compared to 
APACHE III score (AUROC 0.81) and OASIS score (AUROC of 0.79)], although it 
had poorer calibration. Furthermore, APACHE IV reliably predicted use and length 
of noninvasive ventilation (respectively P  < 0.001 and P  = 0.02), as well as the 
burden of comorbidities (Charlson Comorbidity Index: P < 0.001).

Another study analyzed 9961 patients admitted to an AHA level I CICU from 
2007 to 2015 and validated the prognostic accuracy of the simple Sequential Organ 
Failure Assessment (SOFA) score in contemporary CICU [39]. The score, which is 
easy to calculate, was assessed within 24  h from the admission and predicted 
in-hospital mortality with an AUROC of 0.83 (no significant difference compared to 
APACHE III and APACHE IV scores). In particular, a SOFA score lower than 2 
predicted a low hospital and post-discharge mortality. In addition, the SOFA score 
demonstrated an incremental predictive power when obtained during hospitalization. 
However, in another study the performance of the SOFA score was suboptimal. 
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Median mortality rate predicted by SOFA score was strikingly lower than the 
observed crude in-hospital mortality, showing poor calibration [34].

Jentzer et al. elaborated a novel prediction model for in-hospital mortality in the 
modern CICU environment: the Mayo CICU Admission Risk Score (M-CARS) 
[40]. The score was developed on patients admitted to an AHA level I CICU between 
2007 and 2018, whose baseline characteristics, admission diagnosis, mortality, and 
complications rates are similar to those observed in current third-level 
CICU. M-CARS score ranges from 0 to 10 points, stratifying patients into a low risk 
(score <2; hospital mortality <1%), intermediate risk (score 2–4), and high risk 
(score >4; hospital mortality >50%). It is based on seven variables obtainable at the 
time of CICU admission (cardiac arrest, shock, respiratory failure, Braden skin 
score, blood urea nitrogen, anion gap, and red blood cell distribution width). The 
model, tested on a cohort of 10,004 patients and then validated on 2634 prospective 
patients, showed a good performance (AUROC of 0.86 for in-hospital mortality 
with a fine calibration) (p = 0.21).

In conclusion, prognostic scores could help stratification in CICU. APACHE 
III, APACHE IV, and SOFA scores have very good discrimination for overall hos-
pital mortality. Discrimination was better for patients <70 years of age as com-
pared to older ones (p < 0.01 by DeLong test) [41]. Although we should admit the 
limitations of current available scores, they could facilitate the identification of 
patients at their extreme or in conditions that could not benefit from aggressive 
treatments. In fact, futility and palliative care have both become important issues 
in CICU. Today, we should admit that intensive care improves survival, but does 
not always offer a better quality of life. Furthermore, sometimes CICU care could 
end up as futile, increasing physical, emotional, and economic burdens to patients 
and caregivers. In CICU, patients are often faced with difficult decisions and 
could experience high emotional burden. Thus, physicians should remember that 
the respect for patient’s autonomy remains fundamental, as the right to decline 
treatment when perceived disproportionate to the benefits. Therefore, specific 
scores could add objective evidence to clinical judgment and help decision-mak-
ing. These could be particularly useful when the issue is turning down aggressive 
therapies in favor of palliative care.

In the last decades, we have witnessed a large shift in CICU demographics. The 
increasing severity and changing nature of critical illness in CICU have blurred the 
lines that historically separated the CICU from other general or disease-specific 
intensive care units [4, 42]. Data derived from the level III CICUs are not immedi-
ately transferable to lower level units, but they mirror how cardiology for acute 
patients is evolving [43]. In the USA level III CICUs (level I AHA) are turning 
down ACS admission in favor of AHF or others, as opposed in Europe where ACS 
is still the main cause of hospitalization [30, 32]. This heterogeneity and the forth-
coming epidemiological changes reinforce the importance of broader knowledge 
and skills in general cardiovascular medicine and critical care medicine for clini-
cians working in modern CICU [33–36]. This is particularly evident in level III 
CICUs where the main indications for hospitalization are respiratory and/or renal 
failure, systemic infections, and shock [34–36]. Thus, cardiac intensivists, i.e., 
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physicians trained in both cardiology and critical care medicine, have emerged as a 
potential staffing solution to address the need for comprehensive critical care skills 
and expertise [25].

1.3	 �Aging, Comorbidity, and the Risk of Futility in CICU

In recent years the average age of patients receiving CICU care has increased, with 
rise in number of elderly patients through all the CICU settings [44]. Patients over 
70 years of age have higher mortality, disease severity, and number of comorbidities 
as compared to the younger ones. Moreover, care of these elderly has to consider 
associated geriatric conditions (like multi-morbidity, polypharmacy, cognitive 
decline, delirium, and frailty) that could be exacerbated or destabilized by hospital-
ization in CICU. Therefore, assessment of frailty in the CICU although still not 
standardized could be very helpful. As already mentioned, several studies indicate 
that frailty assessment helps in shared decision-making, often leading to plans to 
minimize therapeutic risks, and to pursue targets on quality of life instead of sur-
vival goals [45, 46]. The intrinsic association of acute cardiovascular diseases with 
geriatric complexities implies a need for tailored approaches that interconnect these 
different domains [47]. Thus, CICU clinicians should individualize treatment plans 
by incorporating multidisciplinary assessment, management strategies, patients’ 
wills, and awareness of multi-morbidity, polypharmacy, cognitive limitation, and 
frailty impact on care. All these caveats call for a strong mindset evolution of car-
diac intensivists.

1.4	 �The COVID-19 Tsunami and Its Effect on CICU

The COVID-19 pandemic has presented a major, unheralded stress on the health 
systems because it has largely crushed workforce, organizational structure, systems 
of care, and critical resource supplies as well. During the first months of the 
COVID-19 pandemic to fight the growing number of cases and the need of more 
beds of intensive care units the hospital system has been reengineered. In fact, hos-
pital structures and even hospital networks have been deeply reorganized to ensure 
provider safety, to maximize efficiency, and to optimize patient outcomes. CICU 
and critical care cardiologists have been particularly involved since they are uniquely 
positioned. In fact, these structures and physicians have large medical and intensive 
competencies that could be used to treat respiratory and cardiovascular complica-
tions of SARS-CoV-2 patients. Furthermore, they could support clinicians without 
critical care training who may be suddenly asked to care for these critically ill 
patients. Thus, in high-penetration areas like Northern Italy or elsewhere, cardiol-
ogy departments have been deeply influenced. The number of beds of intensive care 
unit has been increased, and some hospitals have been totally dedicated to the care 
of COVID-19 patients. Elective procedures and interventions have been stopped, 
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and several level I CICUs have been converted into COVID-19 intermediate care 
units. Regional AMI networks have been reengineered and treatment of STEMI 
patients has been centralized in level II CICU to guarantee primary PCI for most 
patients with STEMI and revascularization for moderate- to high-risk non-ST-seg-
ment elevation ACS patients. On the other hand, several level III CICUs turned 
down ACS cases to direct their high-tech skillfulness toward COVID-19 patients in 
need of mechanical ventilation or MCS support. Therefore, during the COVID-19 
pandemic CICUs demonstrate very high flexibility due to their broad spectrum of 
competencies [48].

1.5	 �Conclusions

In conclusion, following the evolution of epidemiology and patterns of care of 
patients admitted modern CICU has moved away from the old CCU model. Today, 
CICUs have to face increasingly complex problems and need to virtuously allocate 
the great variety of resources and technologies available to the right patient. 
Furthermore, since the risk profile of the population is changing, with an increasing 
number of elderly with multiple noncardiac comorbidities, we should not be sur-
prised if a strong overlap between the contemporary CICUs and traditional medical 
intensive care units arises. These changes call for an evolution of the clinical com-
petencies of intensive care cardiologists as well. Furthermore, these competencies 
should take into account problems like acute and chronic pain, frailty, palliation, 
and end of life, once considered as nuances in the “old” CCUs.
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2The Intensive and Advanced Treatments 
in the Cardiac Intensive Care Units

Alice Sacco, Luca Villanova, and Fabrizio Oliva

2.1	 �Introduction

Improvements in modern medicine had a deep impact on cardiovascular diseases 
(CVD): in the past decades we experienced a dramatic reduction in age-adjusted 
mortality among patients with CVD in every age group [1]. This extension in life 
span is linked, mostly in patients suffering from heart failure (HF), with an increased 
rate of polypharmacy, comorbidities, and disabilities that frequently progress to 
frailty syndrome, a medical condition that increases vulnerability to any type of 
stressors and reduces physiological reserves [2]. As a consequence it is more likely 
for patients with CVD, than for patients with other medical conditions, including 
cancer, to die in the hospital or other nursing facilities [3–5] (Fig. 2.1). Due to this 
epidemiologic scenario, the mean age at intensive care unit (ICU) admission is 
growing over time but CVD remains the most common clinical condition requiring 
intensive care. The diagnosis causing ICU admission in older patients with CVD 
has changed with a reduction of acute ischemic syndromes and an increase in 
decompensated HF complicated by cardiogenic shock and multiorgan failure with a 
very poor prognosis [6] (Fig. 2.2). Mortality from CVD is generally associated with 
a lower rate of treatment withdrawal, in comparison with noncardiovascular causes, 
especially in ICU wards [7]. Particularly relevant ethical issues come up in these 
settings as far as it concerns to discontinuation of medical therapies (including 
inotropes and vasopressors) and life-sustaining treatments (mechanical ventilation 
or renal replacement therapies) or deactivation of devices such as LVADs and 
cardiac implantable electrical devices (CIEDs).
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Without the possibility to make a shared decision with the patients and their 
families and considering the difficult prognostication in terminally ill HF patients, 
clinicians are often struggling with initiating palliative care that is widely underused 
[8]. Consequently, intensivists and cardiologists are going, evermore, to be asked to 
face medical, ethical, and legal issues about end-of-life (EOL) and palliative care. 
Decisions about withholding and withdrawing life-sustaining treatments have to be 
made more frequently, without a detailed consensus from Scientific Societies and, 
often, an adequate legislative guidance. Older adults admitted to ICU should be 
reassessed shortly after the admission to weigh their level of care, even if age should 
not be considered the only criteria on decision-making [9, 10].

Palliative care should be seen no longer as a giving-up decision about treating 
CVD but as a supportive intervention for patients suffering from a chronic, critical, 
and life-limiting illness.

This approach is warranted by the epidemiological changes of the cardiac inten-
sive care unit (CICU) that we have already highlighted: in particular in a review by 

In 100 CICU Patients:

50 Without acute kidney injury,
acute respiratory failure, or sepsis

50 With acute kidney injury,
acute respiratory failure, or sepsis

Only 1 will die

11 will die

Fig. 2.1  Holland EM et al. J Am Coll Cardiol. 2017;69(16):1999–2007
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Katz [10] over a 17-year period from 1989 to 2006, rapid advances in innovation 
until the late 1990s led to a decrease in ST-segment elevation myocardial infarction 
(STEMI) mortality, but this was not true in patients with ischemic heart disease and 
advanced stages of HF.

As a consequence, there was an increased need of cardiologists with intensivist 
skills. In this context, it is essential to place the patient at the center at the time of 
admission, in order to adequately define the level and type of care/organ 
support needed.

Our coronary care unit, as it has occurred in the rest of Europe since the early 
2000s, has been better characterized as cardiac intensive care unit (CICU), as a 
result of the change in the epidemiology of hospitalized patients, characterized by 
very complex clinical pictures: acute myocardial diseases complicated by cardiac 
arrests, advanced HF and cardiogenic shock, acute valvular pathology, prolonged 
arrhythmias, massive pulmonary embolism, iatrogenic complications of cardiac 
interventional procedures, cardiac patients admitted for noncardiac surgery, and 
congenital heart disease.

In January 2020, one month before the Covid-19 outbreak, the hospitalizations 
in our CICU were associated to the primary diagnosis showed in Fig. 2.3.

Prevalence (%)

Acute coronary syndrome

Acute renal failure

Ischemic cardiomyopathy

Vasopressors/inotropes used

PCI performed

Respiratory failure

Invasive mechanical ventilation

Chronic kidney disease/ESRD

ST elevation MI

Acute decompensated heart failure

Pneumonia

Sepsis/septic shock

VT/VF

IABP used

Gastrointestinal bleed

Nonischemic cardiomyopathy

Severe bradycardia

Cardiogenic shock

Multi-organ failure

Shock (other)

Thrombolytics given

Hypertensive crisis

Infective endocarditis

Deirium fremens

Pulmonary embolisha

Jul-06

10 20 30 40 50 60 70

Jul-01

Jul-96

Fig. 2.2  Temporal trends of comorbidities and therapies (from Katz JN et al. Cardiology and the 
Critical Care Crisis A Perspective. J Am Coll Cardiol. 2007;49:1279–82)
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2.2	 �Cardiac Arrest and Post-cardiac Arrest Syndrome

Cardiac arrest is the cause of approximately 500,000 deaths each year in Europe and 
the United States [1, 11]. Even if the majority of deaths occurs during the initial 
resuscitation maneuvers, a significant proportion happens during the post-
resuscitation phase, mostly due to a combination of organ ischemia, reperfusion 
damage, and persisting pathophysiological processes that induces cardiac arrest 
(post-cardiac arrest syndrome). The impact of the post-cardiac arrest syndrome is 
more severe on the brain tissue that is particularly oxygen sensitive [12]. Neuronal 
injury is then exacerbated by loss of membrane resting potential, calcium-penetrating 
cells, and neurotransmitter release due to hypoxia [13]. After the restoration of 
blood flow circulation, reperfusion damage, stimulating inflammation, and release 
of oxygen free radicals cause a further direct damage to brain cells [14].

Targeted temperature management (TTM) has the purpose to diminish ischemia and 
reperfusion brain damage, lowering body temperature. Two clinical trials have demon-
strated that TTM can reduce neurological dysfunction [15, 16], but only one of these 
proved TTM reduces mortality in patients with out-of-hospital cardiac arrest due to ven-
tricular fibrillation [16]. In these studies patients were brought to a body temperature of 
32–34 °C and hypothermia was prolonged for 12–24 h. TTM has been demonstrated to 
be effective in reducing neurological damage and improving survival also in case of 

ACS-NSTEMI Acute heart failure

ACS-STEMI Valvular diseases

Post-cardiac and non cardiac surgery Mixed (mainly sepsis)

Other Arrhythmias

ACS-NSTEMI 33% 

A
rrhythm

ias 6%

O
ther 1%

M
ixed (m

ainly sepsis) 6%

Acute heart failure 21%

Valvular diseases10%

ACS-STEMI 11%
(CA 1%)

Post-cardiac
and non cardiac
surgery 10%

Fig. 2.3  Primary 
diagnosis in the month of 
January 2020 at CICU De 
Gasperis. ACS Acute 
Coronary Syndrome, 
STEMI ST Elevation 
Myocardial Infarction, 
NSTEMI Non ST Elevation 
Myocardial Infarction, CA 
Cardiac Arrest
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non-shockable rhythms [17]. These data prompted TTM to be recommended by Scientific 
Societies guidelines in patients with out-of-hospital cardiac arrest due to ventricular 
fibrillation or pulseless ventricular tachycardia [18], despite the remaining doubts about 
the target temperature to achieve, timing, methods, and duration of this treatment.

In our CICU we practice TTM using a system that brings circulating chilled 
water in pads directly adherent to the patients’ skin, sometimes in combination with 
core-cooling intravenous catheters with cold saline. When desired temperature is 
obtained, it should be maintained for a period of 12–24 h. To prevent shivering and 
to bring comfort to the patients, it is necessary to use sedatives and paralytics which 
can be discontinued once normothermia is settled again. To avoid hyperthermia and 
rewarming damages, temperature should be raised slowly at 0.25–0.5 °C/h.

A cardiac etiology of out-of-hospital cardiac arrest, including both coronary 
artery disease (CAD) and myocardial diseases, is very common. Several retrospective 
studies and postmortem analysis showed that there is a high rate of obstructive CAD 
(intended as epicardial coronary stenosis >50%) in patients with out-of-hospital 
cardiac arrest but it does not provide a clear cause to the event, especially when a 
coronary thrombus or a plaque rupture is absent [19, 20]. It has never been 
demonstrated that emergency coronary angiography and consequent percutaneous 
coronary intervention (PCI) have a clear benefit in patients with cardiac arrest, 
except for patients with ST-segment elevation or new left bundle branch block 
(LBBB) at the time of return of spontaneous circulation (ROSC). Indeed, patients 
with out-of-hospital cardiac arrest are often excluded from clinical trials evaluating 
the role of revascularization in acute settings; data are only available from 
observational studies and registries. The most recent meta-analysis including 15 
observational studies in patients with cardiac arrest without ST-segment elevation or 
new onset of LBBB demonstrated an improved survival and lower neurological 
damages in the angiography group compared with delayed or no angiography [21]. 
Due to these data, cardiological Scientific Societies recommend to plan a coronary 
angiography in patients without ST-segment elevation myocardial infarction 
(STEMI) if there is a high suspicion of cardiac cause (chest pain, history of CAD, 
not clear electrocardiography results) and in the absence of other more favorable 
causes that can lead to the cardiac arrest [22, 23]. The Cardiac Arrest Hospital 
Prognosis (CAHP) score is a predictive tool to identify patients that will present 
poor neurological recovery after cardiac arrest at the ICU discharge [24]. A study 
sub-analysis showed that an early invasive strategy could be more effective in 
patients with lower predicted risk of brain damage, demonstrating that neurological, 
not cardiac, causes are linked with death in patients with most devastating forms of 
cardiac arrest [25]. In this scenario, the choice of an early coronary angiography 
strategy in patients with out-of-hospital cardiac arrest remains based on the clinical 
likelihood of obstructive CAD, futility of the intervention (extensive neurological 
damage, late resuscitation interventions), and hemodynamic instability.

Along with hypothermia and coronary angiography, patients with cardiac arrest need 
intensive monitoring and treatments. Due to the lack of clinical trials, intensive care 
measures are often guided by center-based experience and pathophysiology assumptions.

Hemodynamic support should be titrated on clinical features: vasopressors, flu-
ids, inotropes, and mechanical circulatory support devices are used, upon clinician’s 
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judgement, to avoid arterial hypotension and worse outcome, especially in patients 
with myocardial dysfunction. 10–15% of patients after resuscitation from cardiac 
arrest suffer from seizures which are challenging to diagnose when sedatives and 
paralytics are used. Electroencephalographic (EEG) monitoring is mandatory, nota-
bly in patients treated with TTM, and an aggressive therapy of the first episode of 
seizures is advised but seizure prophylaxis is not recommended [26, 27]. 
Hyperglycemia is common in postarrest syndrome and can bring worsening of brain 
damage: glucose levels above 180 mg/dL should be treated with insulin, ideally 
with continuous infusion [28, 29]. Finally, accurate control of gas exchanges, elec-
trolytes, and infection is recommended, in addition to appropriate diagnostic tests to 
find out and treat the cardiac arrest etiology.

The majority of patients with cardiac arrest do not die directly from hypoxic-
ischemic brain injury but from withdrawal of life-sustaining treatments (WDLST) 
after a poor neurologic prognostication [30, 31]. As a consequence, a good prognos-
tication process is mandatory to avoid premature WDLST: since none of the neuro-
logical predictors has 100% specificity, present guidelines recommend the use of a 
combination of tools such as clinical examination, serum biomarkers, neuroimag-
ing, and electrophysiological tests (electroencephalogram and short-latency somato-
sensory evoked potentials) [32, 33].

Clinical neurological examination continues to be the milestone of prognostica-
tion after cardiac arrest: neuro-prognostication, starting from clinical examination, 
should be considered in every patient who is still unconscious and unresponsive to 
pain (Glasgow Coma Scale 2 or less), after 48–72 h of ROSC. Naturally, clinical 
tests for prognostication are vitiated by body temperature and use of paralytics and 
sedatives, confounders that should be ruled out every time starting 
neuro-prognostication.

Electroencephalogram (EEG) is one of the most used predictors but there is no 
homogenous classification of the different patterns: the Scientific Societies state 
that malignant results (status epilepticus or burst suppression without sedation and 
after rewarming) should be inserted in a multimodality analysis [32]. Recent evi-
dences demonstrate that EEG can be an important neuro-prognostication tool even 
when it is recorded within 24 h after the cardiac arrest, despite low sensitivity [34]. 
As cited before, EEG is also useful to identify seizures that can worsen neurological 
damage with secondary injury. Absence of bilateral short-latency somatosensory 
evoked potentials (SSEP) at 72 h from cardiac arrest is one of the most potent neu-
rological predictors, even if sensitivity is low [35]. Many patients with poor neuro-
logical outcome present bilateral SSEP but with low amplitude that should be 
considered as important as the complete absence of potentials in a multimodality 
stratification [36]. SSEP are advanced over EEG because they are less affected by 
sedative use but they are sensitive to body temperature and electric interfer-
ences [37].

Neuron-specific enolase (NSE) is a protein released by damaged neuronal cells 
and its blood values correlate with the extension of brain damage after cardiac arrest 
[38]. NSE concentration, compared with clinical examination and electrophysiol-
ogy tests, is not affected by sedatives and paralytics and, as a biomarker, is an objec-
tive data, preventing clinician bias. On the contrary, as a continuous variable, NSE 
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measurement does not have a clear threshold to identify patients with poor neuro-
logical outcome. In a large study on patients after cardiac arrest, NSE values with 
lower rate of false positives were 61, 46, and 35 ng/mL at 24, 48, and 72 h from 
ROSC [39]. Current guidelines recommend NSE measurement at different times 
(24, 48, and 72 h) to obtain more reproducible data [40]. NSE sampling should be 
used carefully because this biomarker can also be released by hemolysis, small-cell 
carcinoma, and neuroendocrine tumors.

Hypoxic-ischemic brain injury after cardiac arrest is documented by CT with 
cerebral edema that comes out as an attenuation of the gray matter and white matter 
interface measured by gray-white ratio (GWR). There is no consensus about timing 
for obtaining CT images but in the largest part of the studies CT is performed within 
24 h with increased sensitivity on neurological outcome between 72 h and 7 days 
[41, 42]. MRI can show brain damage as hyperintense areas in diffusion-weighted 
images. MRI appears to be very accurate in predicting poor neurological outcome 
in postarrest syndrome but quantitative assessment is very heterogeneous. The 
Scientific Societies guidelines promote MRI use from 2 to 5 days after ROSC, even 
if recent studies show that it can be useful earlier, at 3 h [43, 44]. Due to lack of 
standardization in quantitative analysis and few scientific evidences, neuroimaging 
methods should be used in combination with the other predictors of neurological 
outcome to assure a good prognostication and prevent premature WDLST.

A multimodality prognostication algorithm should be used: firstly after rewarm-
ing patients from TTM, clinicians must exclude confounders, especially residual 
sedation. At 72 h, if pupillary light or corneal reflex is absent or SSEP waves are 
bilaterally absent or with low amplitude, poor neurological outcome is already very 
likely (false-positive rate <5%) and WDLST can be started. When at least one of 
these predictors is absent, patients should be re-evaluated after 24 h. At that time a 
poor neurological outcome is likely if two or more of the following tests are docu-
mented: status myoclonus within 48  h from ROSC, high NSE levels, malignant 
patterns at EEG, and diffuse anoxic injury at neuroimaging (TC or MRI). If these 
tests result to be inconclusive, WDLST should be avoided and patients re-evaluated 
on the basis of clinical evolution [32].

2.3	 �Advanced Heart Failure and End-Stage Heart Failure

Heart failure (HF) is a chronic illness characterized by a median survival of 
2.1 years, a progressive decline in functional status, and a gradual increased severity 
of symptoms [45].

The goals of the treatment are:

•	 Hemodynamic improvement/stabilization (reduction of ventricular filling pres-
sures, afterload and wall stress, improvement of cardiac contractility and coro-
nary perfusion)

•	 Symptom control
•	 Improvement of organ function (oxygenation, renal and hepatic function)
•	 Improvement of prognosis
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The severity of the clinical presentation and the pathophysiological profile, as 
well as the presence or absence of factors that have precipitated the decompensation 
and are susceptible to specific treatment, will guide the therapeutic management.

Diuretics are the cornerstone of acute heart failure (AHF) therapy. They are 
essential drugs to solve the picture of water overload and therefore they are used in 
the presence of signs/symptoms of pulmonary/peripheral congestion; radiological, 
bio-humoral, or blood gas data suggesting stasis; and high right and/or left 
ventricular filling pressures. Loop diuretics are the first-line drugs, usually 
administered intravenously in the first days of treatment. Different treatment 
regimens (refracted boluses vs. continuous infusion) have been compared in some 
clinical trials without, however, significant differences in the primary endpoints 
(improvement in symptoms and increased diuresis) [46].

The use of thiazide diuretics in combination finds its rationale in enhancing the 
pharmacological effect in patients in whom adequate diuresis is not obtained with loop 
diuretics. Ultrafiltration should be considered in patients resistant to diuretic therapy.

Vasodilator drugs are indicated in patients with signs of congestion and normal 
or high- or low-dose systemic blood pressure in the pictures of peripheral 
hypoperfusion associated with inotropic therapy. The most used drug is sodium 
nitroprusside (SNP) which leads to a reduction in systemic and pulmonary vascular 
resistances, with a consequent reduction of ventricular filling pressures and degree 
of mitral insufficiency, which results in an increased antegrade flow.

To reduce the risk of arterial hypotension, it should be titrated gradually starting 
from doses of 0.2 micrograms/kg/min up to a maximum tolerated dose, preferably 
by means of intra-arterial blood pressure monitoring. Prolonged use of the SNP may 
be associated with the toxicity of its plasma metabolite, the thiocyanide, which 
therefore must be monitored every 7–10 days, especially in patients with renal and/
or hepatic insufficiency.

Levosimendan has “mixed” characteristics, being an inodilator drug, differen-
tiating itself for its unique pharmacodynamic and pharmacokinetic characteris-
tics and for the greater availability of controlled clinical studies that have 
evaluated its efficacy and safety in patients with AHF. Thanks to its mechanism 
of action, it is effective in improving hemodynamic parameters and symptoms by 
promoting the normalization of ventricular-arterial coupling, and its use in 
patients with AHF is associated with better short- and medium-term survival [47].

Vasopressors, drugs with prominent peripheral arterial vasoconstrictive action 
such as norepinephrine, are administered to raise blood pressure and redistribute 
cardiac output from the periphery to vital organs. However, this is at the expense of 
an increase in left ventricular afterload. Their use should be limited to patients with 
persistent hypoperfusion despite adequate cardiac filling pressures.

2.4	 �Cardiogenic Shock (CS) and Low-Output Syndrome

Proper management of the patient in shock depends on the underlying cause. 
However, whatever the condition that leads to the picture of dysoxia, timely recourse 
to ventricular unloading with consequent improvement in peripheral perfusion and 
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decrease in cardiac filling pressures is a fundamental tool to avoid irreversible organ 
damage and to improve the outcome [48].

In consideration of the high mortality related to slow-flow syndrome/CS, proto-
cols/operative flowcharts are paramount to an early identification of this setting, in 
order to provide a quick, progressive therapeutic approach.

With this purpose, a protocol for the management of patients with low-out-
put syndrome/CS has been developed in our department [49] (see Fig.  2.4; 
Table 2.1).

Fig. 2.4  Flowchart for the management of patients with low-output syndrome (modified 
from [49])
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2.5	 �Mechanical Circulatory Supports (MCSs)

Over the years, the development of mechanical circulatory supports (MCSs) has 
offered new therapeutic possibilities to patients in cardiogenic shock assisted in 
CICU, though an intense debate is still active on the appropriate use of each device, 
the timing of implantation, the management methods, and the impact on prognosis.

Randomized clinical trials that compare the different ventricular assistance 
devices are very difficult to conduct and the use of one with respect to the other must 
be defined case by case and also evaluated according to the availability of the center 
in which the patient is hospitalized and to the expertise of the staff dedicated to 
assistance. Although none of the MCSs are “ideal” for all patients with CS, each 
device should still meet certain requirements such as ease of implantation, ability to 
maintain peripheral blood flow to guarantee organ perfusion and potential regres-
sion of alterations produced by low flow rate, ability to download the left ventricle, 
low rate of complications related to the implant, and permanence of assistance.

The initial hemodynamic goal of a MCS is to reduce preload, afterload, and 
myocardial oxygen consumption, with different modalities and efficacy depending 
on the device used. The final aim is to ensure adequate tissue perfusion in the pas-
sage towards functional recovery (bridge to recovery) or to a long-term support 
device (bridge to bridge) up to heart transplant (bridge to transplant).

The guidelines of the American Heart Association (Class IIa, Level of Evidence 
C) and the International Society for Heart and Lung Transplantation (Class 1C, 
Level of Evidence C) both recommend the placement of a “temporary” MCS in the 
INTERMACS 1 patient with multiorgan damage to allow adequate neurological 
evaluation and clinical laboratory optimization to evaluate indications for long-term 
MCS implantation and/or cardiac transplantation [50, 51].

Table 2.1  Targets to reach at each step of the flowchart (modified from [49])

1st step: goal reached if at least 6/9 of the 
following
If not: intensification of treatment with IABP 
and/or MV

2nd step: goal reached if at least 5/8 of the 
following
If not: intensification of treatment with ECMO

Heart rate between 60 and 130 bpm Heart rate between 60 and 130 bpm
Mean arterial pressure >65 mmHg Mean arterial pressure >65 mmHg
SVO2 > 60% SVO2 > 60%
PaO2 > 60 PaO2 > 60
Trend in serum lactate decrease Lactates decrease ≥25% with respect to V3
Respiratory rate <30/min Wedge pressure <18 or E/E′ < 14
Diuresis >0.5 mL/kg/h Diuresis >0.5 mL/kg/h
Epinephrine dose <0.07 mcg/kg/min Epinephrine dose <0.12 mcg/kg/min without 

upgrade of other inotropes/vasopressors
Reduction of at least 20% compared to 
admission CVP

IABP intra-aortic balloon pump, MV mechanical ventilation, ECMO extracorporeal membrane 
oxygenation, SVO2 mixed venous oxygen saturation measurements, PaO2 oxygen partial pressure, 
V3 visit 3 (at 4 h), CVP central venous pressure, Bpm beats per minute
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•	 The intra-aortic balloon pump (IABP) is a device used since the 1960s, consist-
ing of a balloon positioned inside the descending thoracic aorta and character-
ized by a rhythmic inflation/deflation synchronized with the cardiac cycle. It 
improves the systemic perfusion of the splanchnic organs, reducing the afterload 
in temporal correspondence with the ventricular systole, synchronous to the 
deflating phase of the balloon itself, and at the same time improving the coronary 
perfusion in diastole, synchronous to the inflated balloon. The increase in cardiac 
output is modest (about 0.5–1 L/min). There are absolute contraindications that 
preclude the use of IABP, such as the presence of aortic dissection, severe aortic 
insufficiency, and aortic intravascular stents. Among the relative contraindica-
tions there are severe peripheral vasculopathies, concomitant abdominal aortic 
aneurysm, significant thrombocytopenia, and severe sepsis. Scientific evidence 
shows the role of IABP in cardiogenic shock which is very controversial. In 
October 2012, Thiele et al. published the results of the IABP-SHOCK II trial [52].

This is a prospective, multicenter, open-label study that randomized 600 
patients with acute myocardial infarction complicated by cardiogenic shock to 
device implantation (IABP group, n = 301) or to treatment without IABP (con-
trol group, n = 299). There were no significant differences in study groups with 
respect to mortality at 30  days (primary endpoint: 39.7% in the IABP group 
versus 41.3% in the optimal medical therapy group, relative risk [RR] 0.96, 95% 
concomitance interval (CI), 0.79–1.17, P = 0.69) neither the time to hemody-
namic stabilization, nor the time spent in the ICU, serum lactate levels, dose and 
duration of inotropic therapies, renal function, and adverse events. As a result of 
these studies, the 2016 ESC guidelines downgraded IABP to Class III with level 
of evidence B for the “routine” treatment of cardiogenic shock during acute 
myocardial infarction (AMI) [53]. Despite this, the “real-world” data reveals that 
to date the IABP remains the temporary support device to the frontline circle in 
these patients, given the wide availability and ease of implantation. Moreover, 
the negative or neutral results of the use of IABP in cardiogenic shock during 
AMI that emerged from the IABP-SHOCK II study cannot be generalized to 
other conditions of cardiogenic shock not related to acute coronary syndrome.

•	 The Impella is a family of mechanical assistance devices consisting of a micro-
axial pump placed via a retrograde approach across the aortic valve using a fem-
oral arterial access; the distal end of the catheter pumps blood from the left 
ventricle into the ascending aorta and systemic circulation, thus ensuring the 
emptying of the left ventricular cavity. Impella 2.5 and Impella CP are positioned 
percutaneously, generally under fluoroscopic guidance, through the femoral or 
axillary artery, and, respectively, guarantee 2.5  L/min and 3.7–4  L/min of 
estimated flow. Impella 5.0 requires surgical isolation of the artery for catheter 
placement, which guarantees up to 5 L/min of estimated flow. The hemodynamic 
effect is given by the venting of the left ventricle with a reduction in stroke work 
and myocardial oxygen consumption. The main limitations are related to the 
high rotation speed of the axial pump with the risk of hemolysis and the incidence 
of femoral bleeding and ischemia of the lower limb due to the femoral insertion 
of the cannula. Its placement is contraindicated in patients with severe aortic 
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valve insufficiency, mechanical aortic valve prosthesis, and severe peripheral 
vasculopathy. Also to the same “family” belongs the Impella RD, a support 
device for the right ventricle, consisting of a catheter (22 Fr) positioned in the 
femoral vein up to the pulmonary valve. The device draws blood from the inferior 
vena cava and pumps it into the pulmonary artery, ensuring an estimated 
maximum flow of 4 L/min, the effect of which consists of a reduction in central 
venous pressure and an increase in cardiac index.

•	 TandemHeart consists of a system equipped with a continuous centrifugal pump 
that guarantees hemodynamic support of about 6 L/min. A cannula is inserted via 
femoral vein access and pushed into the left atrium through transseptal puncture; 
oxygenated blood is aspirated from the left atrium and pushed into the abdominal 
aorta or an iliac artery using a second cannula placed in the femoral artery. The 
hemodynamic advantage is undoubted compared to the IABP: there is a 
significant increase in cardiac output and mean arterial pressure and a decrease 
in pulmonary resistance, central venous pressure, and pulmonary artery pressure. 
Reducing biventricular filling pressures decreases myocardial workload and 
oxygen demand. Complications related to the TandemHeart implant are 
accidental left atrial perforation at the time of transseptal puncture, dissection of 
the common femoral artery, inguinal hematoma, bleeding at the site of cannula 
insertion, ischemia in the lower limb, sepsis, gastrointestinal bleeding, 
coagulopathy, need for transfusion, and stroke. The maximum duration of the 
implant is 2 weeks.

•	 Extracorporeal membrane oxygenation (ECMO) system consists of a system of 
inflow and outflow cannula, a centrifugal pump, and an oxygenating membrane, 
which replaces the heart and lung. The ECMO cannulas can be positioned 
percutaneously or with surgical isolation of the vessel used, to bedside, even 
though they are large cannulas. The most commonly used vessels are the femoral 
vein and artery; however also the subclavian artery and internal jugular vein can 
provide accesses for cannulation. An antegrade cannula is also placed in the 
femoral artery in order to ensure adequate limb perfusion. The ECMO provides 
total circulatory support (flow rate from 4.5 to 7  L/min). The hemodynamic 
result is a preload decrease without however causing decompression of the left 
ventricle; therefore, in order to reduce the afterload and oxygen consumption, a 
left ventricular “venting” device such as the IABP or the Impella can be 
positioned [53].

•	 ECMO has undisputed advantages such as high hemodynamic support, relative 
speed and ease of positioning, and presence of an oxygenation membrane capable 
of rapidly improving tissue oxygenation by bypassing the alveolar-capillary 
interface, compromised by the concomitant presence of CS and severe pulmonary 
congestion.

However its use exposes the patient to many important possible complications 
mainly of ischemic and/or hemorrhagic type (ischemia of the lower limb, bleed-
ing, endoventricular thrombosis, thromboembolism), renal damage, cerebrovas-
cular and gastrointestinal adverse events, systemic inflammatory response 
syndrome (SIRS), or ECMO technical dysfunction.
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2.6	 �Heart Replacement Therapies

Due to the limited therapeutic options for patients with end-stage heart failure, long-
term MCS is continuously growing in use: between 2006 and 2010 in the United 
States 2680 adults received a left ventricular assist device (LVAD). 82% were listed 
for orthotopic heart transplant at the time of implant (bridge to transplant) or as 
bridge to candidacy, and the rest were as destination therapy. 87% of patients 
implanted as bridge to transplant were still alive or have been transplanted at 
12-month follow-up, compared with 67% of those implanted as destination therapy 
[54]. Factors influencing the duration of long-term MCS and survival were timing 
of implant, patient’s age, and medical comorbidities. Although quality of life, 
functional status (longer distances at the 6-min walking test), and NYHA functional 
class improve after long-term MCS implantation, related complications can hardly 
affect patients’ and their caregivers’ quality of life. Furthermore, because of the 
longevity gained by long-term MCS implantation, patients can show progression of 
cardiovascular or non-cardiovascular disease, experiencing end of life along with 
the device still on. The use of long-term MCS definitely alters the natural process of 
end-stage HF. Patients with long-term MCS devices can potentially die in the early 
postsurgical period, after an acute event in the months or years after implantation or 
after terminal decline. The most common and deadly complications related to long-
term MCS are stroke, progressive HF, bleedings, infections, and multiorgan failure 
[55]. One of the most concerning complications is disabling stroke that has a very 
high prevalence in patients implanted with long-term MSC (between 3 and 12% in 
HeartMate II recipients [54]). Such events should be considered a trigger to reassess 
heart replacement therapy, changing the benefit/risk ratio, especially for patients 
with devices implanted as destination therapy. Palliative care should always be 
involved in the managing of patients with long-term MCS. At the beginning, when 
the device is considered for the first time, palliative care physicians can assist heart 
team in patient understanding of the purpose and the limitations of the device. They 
can further support in preparing the patient and his/her relatives and/or caregivers 
for life changes that are device related (battery changes, troubleshooting alarms, 
driveline site managing).

Clinical scenarios that can lead to LVAD deactivation are ruinous complication 
such as stroke, sepsis, and multiorgan failure; poor quality of life despite long-term 
MCS due to chronic infections, frequent hospitalizations, and denial of other life-
sustaining treatments like hemodialysis; and advance of other comorbidities such as 
dementia and cancer [56, 57]. Long-term MCS deactivation frequently occurs in 
ICU, with simultaneous withdrawal of other life-sustaining treatments as renal 
replacement therapies, mechanical ventilation, and medical therapy [58]. The reso-
lution about long-term MCS withdrawal should be collegial, engaging the patient, 
surrogate decision maker when the patient is incompetent, relatives, caregivers, and 
multidisciplinary clinical team members, including palliative care physicians. The 
deactivation process and its consequences should be clearly described and concerns 
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from all the people involved should be addressed. Because the process often occurs 
in the hospital and mostly in the ICU, families and loved ones should be allowed to 
frequently visit the patient. Life span after long-term MCS deactivation can vary, 
from minutes to few days; this should be well outlined to relatives to prevent wrong 
reactions about time to death longer or shorter than expected [59]. Withdrawal of 
the other life-sustaining treatments should be pursued, reassuring patient and the 
family that patient comfort is granted. Each monitoring that is not focused on 
symptom control should be discontinued. Clinicians must be prepared to prevent 
and treat the prompt outbreak of signs of patient discomfort and symptoms such as 
dyspnea, labored respiration, and agitation. Due to low cardiac output state, comfort 
therapies such as opioids, benzodiazepines, and diuretics can have a retarded time 
to peak effect.

In the last decades, orthotopic cardiac transplantation turned out to be a crucial 
therapeutic option in patients with end-stage heart diseases, improving survival and 
quality of life. Survival rates after cardiac transplant are 88% for men and 86.2% for 
women at 1 year and 73.2% for men and 69% for women at 5 years [1]. Physical and 
emotional symptoms such as dyspnea, pain, and depression are often under-
addressed in patients who are candidates to or who have received heart transplantation 
[60]. Patients waiting for transplant often experience multimodal distress also 
because of clinical uncertainty, long waiting periods, and anxiety about transplant 
success. In the pre-heart transplant period, palliative care interventions can improve 
quality of life and reduce anxiety with increasing satisfaction about continuity of 
care [60]. In the post-heart transplant period, even if quality of life improves along 
with reduction of symptom burden, patients can continue to feel pain from mild to 
severe degree [61, 62]. Patients struggle to return to normal life including work, 
personal relationships, and sexual life [63]. Almost 30% of patients after heart 
transplant complain of depression, resulting in less adequate compliance to complex 
therapies (immunosuppression) and invasive procedures at follow-up (myocardial 
biopsy and coronary angiography) and in more frequent hospitalizations. Palliative 
care can improve therapy adherence and quality of life, improving subjective aspects 
related to medical care after heart transplantation.

2.7	 �Cardiac Implanted Electronic Devices (CIEDs)

The number of cardiac implantable electronic device (CIED) procedures is con-
stantly increasing worldwide, in primary or secondary prevention of sudden cardiac 
death (implantable cardioverter-defibrillator—ICD) or as a treatment of left ven-
tricular dysfunction and left bundle branch block (cardiac resynchronization ther-
apy—CRT, in selected cases associated with defibrillator—CRTD). Despite the 
great benefits deriving from CIED, issues are rising about the device management 
in patients at the end of life, when death is a result from either CVD deterioration or 
other end-stage chronic diseases.

The rationale for CIED deactivation, in particular ICDs and CRT-Ds, is to avoid 
unnecessary and painful, multiple shock delivered to a patient in the last weeks or 
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hours before death. In a recent study, in a population of 100 patients 97 still had 
anti-tachycardia therapies activated in the last 24 h before death and 32% of these 
received at least one shock (10 patients received more than 10 shocks) in this short 
period of time at the end of life [64]. Deactivation of implantable electronic devices 
is often not recognized as one of the most important steps in the palliative care of 
patients suffering end-stage cardiovascular and non-cardiovascular diseases [65, 
66]. Receiving ICD or CRT-D shocks not only is uncomfortable for patients in their 
last hours of life but can also badly affect family members and caregivers with 
significant pain and distress [64].

For details about this topic see Chap. 5.

2.8	 �Palliative Care in CICU

When the illness progresses to Stage D of the American College of Cardiology/
American Heart Association, i.e., end-stage heart failure, patients present poor 
quality of life, higher and more severe symptom burden, and a life span between 6 
and 12 months [67]. In these last months of life, heart failure patients often face 
recurrent hospital admissions, medical procedures, and intensive care use, bringing 
in-hospital death.

However a recent study demonstrates that, in a period between 2003 and 2017, 
an increasing number of HF-related cardiovascular deaths are occurring in hospice 
facilities and at home (respectively 0.2–8.2% and 20.6–30.7%), with fewer deaths 
occurring in hospital.

Nevertheless cardiovascular-HF patients are still less likely to die in hospice 
facilities or at home than patients dying of cancer [68], even if the majority of 
patients express the will to die at home and to want less intensive care at end of 
life [69].

Scientific Societies guidelines emphasize that palliative care should be consid-
ered for patients with advanced heart failure and that it should be introduced in the 
early phases of the disease and increased over the disease progression [70, 71]. 
Lately, the prognostication model with the recognition of end of life as a trigger to 
begin palliative care in patients with heart failure has been reconsidered in a symp-
tom-center model because of the prognostic uncertainty in CVD due to the poor 
utility of the present prognostic scores [72].

2.9	 �Palliative Inotrope Care

Several trials (REVIVE II, OPTIME CHF, and PROMISE [73–75]) have raised 
some concerns about the use of intravenous or oral inotropes in the setting of 
acute and chronic heart failure, showing a reduction in survival and a more ele-
vated risk of cardiovascular events: survival at 6-month follow-up was less than 
50%. However, these studies were conducted before current evidences about opti-
mal medical therapy in heart failure patients, including neurohormonal agents, 
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chronic resynchronization therapy (CRT), and implantable cardioverter-defibrilla-
tor (ICD). Furthermore, they do not include the use of inotropes as palliative care. 
More recent studies showed an improved survival maybe due to lower doses of 
inotropes and better HF clinical intervention management. A recent review about 
the use of inotropes in heart failure patients demonstrated an improvement in 
functional status (patients gained at least one class in the New  York Heart 
Association—NYHA—classification), without any effect on survival [76]. The 
most common inotrope used was dobutamine (74.2% of studies), while dopamine 
was employed in 37.8%, levosimendan in 15.2%, and milrinone in 10.6% of stud-
ies. Inotropes were more often administered intermittently than continuously 
(50.0% vs. 31.8%, respectively). The indications to inotropes were palliative ther-
apy in only 12% of studies, bridge to transplant in 17%, and unspecified in 51%. 
Scientific guidelines for HF affirm that continuous palliative inotropic therapy 
may be considered in patients with stage D heart failure who are not eligible for 
therapies upgraded with mechanical circulatory support or heart transplantation 
[70, 77]. However identifying which patient may benefit from palliative inotrope 
infusion can be challenging.

Clinical features that can be considered in the decision of starting palliative ino-
trope therapy include stage D heart failure with NYHA IV class symptoms that 
improve during the infusion and worsen at withdrawal. Most prevalent causes of 
impossible weaning from inotropes were end-organ hypoperfusion (22%), arterial 
hypotension (17%), and arterial hypotension with renal dysfunction (9%) [78]. 
Weaning attempts should be made on in-hospital basis and before declaring a patient 
inotrope dependent the HF team should consider other acute medical issues in a 
clinical scenario often burdened by comorbidities. Before starting with this advanced 
and clinical demanding therapy, other medications should be optimized, up-titrating 
opioids and diuretics. A comprehensive hemodynamic assessment should be made 
over symptoms, blood pressure, physical examination, and blood testing, to identify 
the most effective and the lowest dose to maintain hemodynamic stability and 
symptom improvement without exacerbation of arrhythmias. Patients suffering 
from aortic stenosis, pulmonary stenosis, and left ventricular outflow tract 
obstruction should be excluded. Uncontrolled and refractory arrythmias should be 
considered as a relative contraindication and, if possible, should be controlled and 
addressed during the in-hospital inotrope infusion. Severe renal dysfunction is a 
relative contraindication, especially when milrinone is considered as a palliative 
inotrope. Starting with palliative inotrope therapy should always follow the 
assessment of patient goals and values, family support, and psychological evaluation. 
The patient and his/her family must be aware that other advanced therapies have 
been excluded and they should be informed about risks, benefits, and possible death. 
Treatment withdrawal should always be considered an option when complication, 
ineffectiveness, or imminent death occurs. Inotrope therapy, both as bridge to heart 
replacement therapy or as palliative treatment, improves functional status and 
symptoms, although is not clear if it is a placebo effect [76, 78, 79].

The prevailing complications associated with palliative inotrope therapy are 
infections and arrhythmias with appropriate or inappropriate ICD shocks. Other 
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complications can be tachyphylaxis, persistent heart failure symptoms, and 
myocardial ischemia but they are rare. The pooled incidence of ICD shocks in 
patients with continuous inotrope therapy is 2.4% per months of follow-up [76]. In 
a recent study, 17% of patients with end-stage heart failure treated with palliative 
inotropes had one or more ICD shocks, 18% of which were inappropriate [79]. Low 
ejection fraction, history of arrhythmic pattern, and chronic use of ACE inhibitors 
are strong predictors of ICD shocks during the treatment, in contrast with inotrope 
dose that does not correlate [79]. Central line complications have a cumulative rate 
of 3.6% per months of follow-up and the more frequently reported are infection as 
bacteremia with only 10% limited locally [76, 80]. Other complications linked to 
central line use in palliative inotrope therapy are occlusion due to thrombosis, 
endocarditis, and need for dedicated caregiver.

In the palliative care, currently inotropes used are milrinone, dobutamine, 
dopamine, and levosimendan. Hashim et al. reported a longer median survival in 
patients treated with milrinone compared with dobutamine but inotrope choice 
was not randomized (85% of the population was treated with milrinone) [81]. In 
contrast, Gorodeski et al. demonstrated no statistical difference in adjusted mor-
tality after a median follow-up of 130 days in patients treated with milrinone or 
dobutamine [82]. The inodilator levosimendan may be advantageous in the pal-
liative care or end-of-life settings, not least because of its sustained duration of 
action, ascribed to a long-acting metabolite, and is not associated with increased 
mortality [83]. Consequently, because of the lack of clear evidences, the inotrope 
choice should be individualized on the patient characteristics and on the heart 
failure team expertise.

Regular follow-up should be dictated by the clinical setting and by the treatment 
target decided with patient and his/her family. The most relevant monitoring should 
be about symptoms and quality of life, along with serum electrolytes and renal 
function. Rapid changes in weight without exacerbation of heart failure symptoms 
can be an alert of worsening clinical status.

Tachyphylaxis can reduce inotrope effectiveness over time and a dose titration 
should be considered to maintain symptom control [84].

Inotrope withdrawal should be performed slowly and conducted following a pro-
tocol shared with the patient, his/her family, and his/her caregivers. Withdrawal 
should be performed when inotropes are ineffective in improving patients’ quality 
of life and symptom burden or when the patient is imminently dying. Infections 
should prompt hospital admission and antibiotic therapy, considering central line 
removal and reassessment of utility and feasibility of palliative inotrope therapy. 
When ICD shocks frequently occur, initiation of anti-arrhythmic drugs, inotrope 
dosage reduction to complete withdrawal, or deactivation of anti-tachycardia 
therapies should be considered, sharing the decision with the patient and with an 
electrophysiology expert. Once inotrope withdrawal is made, patients, especially 
those with low blood pressure and low cardiac output state, can die in minutes: 
symptoms that can occur in these moments should be anticipated and palliative 
medications such as opioids and diuretics should be administered in anticipation 
[85–87].
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3Symptom Assessment and Management

Massimo Romanò

3.1	 �The Cardiologist’s Palliative Competencies

Intensive care cardiologists operating in CICUs should have basic palliative care 
education and training [1]. That means being able to identify and provide basic 
treatment of symptoms (especially pain, dyspnea, anxiety, and depression), and dis-
cuss the treatment goals (in line with the patient’s preferences), prognosis, advance 
directives (relating to end-of-life [EOL] choices), and eventual need for cardiopul-
monary resuscitation.

Palliative care specialists, on the other hand, are certified professionals with 
competence in the palliative field. Specialists will be consulted in cooperation with 
the care team. Consultations deal with treatment of refractory pain and more com-
plex forms of anxiety and depression; other debilitating symptoms such as dyspnea; 
suitable dosage and methods for opioid administration; discussion of existential 
issues; and assistance for the resolution of possible conflicts among family mem-
bers or between family members and the care team.

Finally yet importantly is the discussion and management relating to palliative 
sedation at the EOL, a topic with a dedicated chapter in this book.

Symptoms can be pre-existing or new onset, both physical and psychological, 
especially in the final months/weeks before death [2].

Sometimes symptoms are caused by ongoing therapies (pharmacological or non-
pharmacological) greatly impacting the patient’s quality of life [3]. These are not 
the subject of the cardiologist’s attention, which is focused on other specific prob-
lems, especially in the acute stages of the disease.

Patients requiring palliative care who are admitted or can potentially be admitted 
to CICU may suffer from different clinical problems. They can suffer from acute 
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cardiovascular diseases [4] and they need palliative support during decision-making 
relating to possible treatment options.

Moreover, they could present severe symptoms and with fatal prognosis, they 
may evolve towards cardiogenic shock complicating an acute coronary syndrome, 
requiring mechanical circulatory support, as left ventricular assist device—
LVAD [5].

Finally they may be affected by chronic cardiovascular disease.
This last case deals with patients who have previously shown acute stages of the 

disease and present a progressive deterioration of their general clinical conditions, 
associated with old age, multiple comorbidities, lung infection, or sepsis.

Patients suffering from advanced heart failure [6] are the most frequent. They 
present many concomitant symptoms at high intensity [3, 7–9].

The importance of identifying and treating symptoms, as well as those secondary 
to the underlying disease, has an important role since palliative care is an addition 
and not a replacement to treatment of the underlying disease and is not relevant only 
to terminally ill patients [10].

The most common symptoms are dyspnea, pain, depression, weakness, nausea, 
and sleeping disorders. The more these symptoms are present, the more life support, 
aggressive medical treatments, and intensive care admission are used.

Patients with cardiovascular diseases, especially with advanced heart failure, 
present a range of symptoms that are similar to cancer patients; however, these are 
less frequently assessed and treated. This means that patients with advanced heart 
failure have the same palliative needs as cancer patients [11].

3.2	 �Measuring a Symptom

A symptom is a subjective experience that is patient dependent. Therefore, it is dif-
ficult to identify one specific measuring scale related to the disease severity that is 
objective. Symptoms such as dyspnea or fatigue can be referred differently by 
patients according to the individual’s ability to carry out a specific activity. This 
ability changes according to personal, environmental, social, and psychological 
conditions, and to the symptom perception, not merely to the disability induced by 
heart disease.

Whatever the symptom detection instrument used, it must be reliable (reproduc-
ible), valid (measuring the symptom), and sensitive (identifying symptom 
variations).

Unidimensional scales analyse one single variable: the specific symptom in 
question. This is a single parameter, where only intensity varies. Multidimensional 
scales analyse more elements at the same time; they are able to modulate the symp-
tom’s perception (sensorial, emotive, behavioural, motivational, sentimental, cogni-
tive, social), but are more complex to use, compared to unidimensional scales. The 
choice of scale depends on the aim of the test, the clinical context (acute or chronic 
stage of a disease), and the examined population. Multidimensional scales detect 
various components of a symptom, whereas unidimensional scales belong to the 
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general set of clinical assessment tools of a patient, together with symptom varia-
tion assessment over time.

Unidimensional scales include verbal scales, numerical scales, and visual ana-
logue scales, generally developed for pain assessment, and subsequently also used 
for other symptoms (see Fig. 3.1).

	1.	 The Verbal Rating Scale (VRS) uses a set of verbal descriptors of the symptom 
ranging from “No symptom” to “Very severe symptom”; the descriptors are 
associated to numbers, corresponding to symptom intensity levels. There are 
generally six levels [12].

	2.	 The Numerical Rating Scale (NRS) uses 11 levels, from 0, no symptom, to 11, 
the worst symptom possible [13].

	3.	 The Visual Analogue Scale [VAS] uses a 10 cm horizontal or vertical line, on 
which only the two extreme values are indicated: “No symptom” and “Worst 
symptom possible”. The patient is asked to mark the point that corresponds to 
the intensity of the symptom perceived at that moment. The score, ranging from 
0 to 100, is measured in millimetres from the minimum intensity point to the 
point marked by the patient [14].

Symptom assessment can also employ the Likert scale that measures attitude and 
behaviour through a series of answer options that range from one extreme to another 
(e.g. from “improbable” to “extremely probable”) [15].

How do you assess the intensity of the symptom?

� No symptom
� Very mild symptom
� Mild symptom
� Moderate symptom
� Severe symptom
� Very Severe symptom

VRS-6 level Verbal Rating scale

How do you rate the intensity of your symptom on a scale from 0 to 10?
0     1     2      3     4     5     6     7     8     9     10 

No symptom Worst possible symptom

11 level Numerical Rating Scale (NRS).

No symptom Worst possible symptom

Place a vertical mark on the line below to indicate how bad you feel your symptom is today

Visual Analogue Scale (VAS).

Fig. 3.1  Unidimensional symptom rating scales
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The Edmonton Symptom Assessment Scale (ESAS and its revised version 
ESASr) is a relatively simple scale to use, developed for everyday assessment of 
cancer patients’ symptoms, while undergoing palliative care [16]. Its original ver-
sion is also applicable to non-cancer patients, such as heart failure patients admitted 
to ICU and with high risk of death [17]. It allows an overall assessment of patient 
quality of life. It is made up of nine visual numeric scales (from 0 to 10) for the fol-
lowing symptoms: pain, fatigue, nausea, depression, anxiety, drowsiness, anorexia, 
general malaise, and dyspnea. There is also a tenth, optional symptom that can be 
added by the patient, shown as “other” (Table  3.1). There is a good correlation 
between ESAS, the New York Heart Association (NYHA) functional classification, 
and the Kansas City Cardiomyopathy Questionnaire (KCCQ).

Behavioural scales are used when the patient is unconscious or unable to com-
municate symptoms autonomously. These allow assessment and measurement of 
reaction to symptoms (especially dyspnea and pain).

3.2.1	 �Dyspnea

A consensus statement from the American Thoracic Society offers a definition: 
“Dyspnea is a term used to characterise a subjective experience of breathing dis-
comfort that is composed of qualitatively distinct sensations that vary in intensity. 
The experience derives from interactions among multiple physiological, psycho-
logical, social, and environmental factors, and may induce secondary physiological 
and behavioral responses” [18].

Table 3.1  ESAS Scale—Edmonton Symptom Assessment System. From AHS Edmonton Zone 
Palliative Care Program, Covenant Health (CH) Palliative Institute & University of Alberta, with 
permission [16]

Pain No pain 0 1 2 3 4 5 6 7 8 9 10 Worst possible pain
Tiredness No tiredness 0 1 2 3 4 5 6 7 8 9 10 Worst possible 

tiredness
Nausea No nausea 0 1 2 3 4 5 6 7 8 9 10 Worst possible 

nausea
Depression No 

depression
0 1 2 3 4 5 6 7 8 9 10 Worst possible 

depression
Anxiety No anxiety 0 1 2 3 4 5 6 7 8 9 10 Worst possible 

anxiety
Drowsiness No 

drowsiness
0 1 2 3 4 5 6 7 8 9 10 Worst possible 

drowsiness
Anorexia No anorexia 0 1 2 3 4 5 6 7 8 9 10 Worst possible 

anorexia
Well-being Best 

well-being
0 1 2 3 4 5 6 7 8 9 10 Worst possible 

well-being
Dyspnea No dyspnea 0 1 2 3 4 5 6 7 8 9 10 Worst possible 

dyspnea
Other No symptom 0 1 2 3 4 5 6 7 8 9 10 Worst possible 

symptom
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Dyspnea is the main symptom of heart failure and chronic obstructive pulmonary 
disease (COPD) and is a common reason for access to health facilities.

Dyspnea has a variable prevalence but tends to be above 50%, especially in the 
last year of life, in different diseases [2], particularly in heart failure where it can 
peak at over 80% towards the last weeks [19], and generally in organ failure [20].

It is also among the prevalent symptoms in patients admitted to ICU, both for 
cancer (34%) [21] and advanced chronic diseases undergoing mechanical ventila-
tion (47–60%) [22, 23], or in patients with a high risk of death (44%) [17].

Dyspnea worsens functional capacity and quality of life, independently of dis-
ease severity.

Skeletal myopathy, which develops with heart failure as a consequence of chronic 
hemodynamic stress, also affects the respiratory muscles and diaphragm. It is con-
sidered a joint cause of dyspnea [24], together with anemia, COPD [25] often con-
current with heart failure, and obesity.

Of note is the correlation with inflammation markers, and above all, the correla-
tion with psychological stress (depression and anxiety), aging, and disease severity.

In restrictive and obstructive (COPD) lung diseases the mechanisms are different 
and more complex [26].

The most common scales used for measuring dyspnea are the Numerical Rating 
Scale [27], the 4-level Verbal Descriptor Scale (none, mild, moderate, severe) which 
is similar to the Visual Analogue Scale [28], the modified Borg scale [29] (Table 3.2), 
the Medical Research Council scale (MRC) (Table 3.3) [30], and the Likert scale 
(Table 3.4) [31].

Around one-third of critically ill patients admitted to ICU are unable to commu-
nicate their symptoms, using the abovementioned scales [32]. For this reason, the 
8-parameter ordinal Respiratory Distress Observation Scale (RODS) is used [32], 
also validated in ICU [17] (Table 3.5). From 0 to 2 points there is no distress, 3 
points means mild distress, from 4 to 6 moderate, and >7 severe distress [32].

Table 3.2  Modified 0–10 Borg scale. From Kendrick with permission [29]

Borg scale (modified) for dyspnea

0. No breathlessness at all
0.5 Very, very slight (just noticeable)
1. Very slight
2. Slight breathlessness
3. Moderate
4. Somewhat severe
5. Severe breathlessness
6.
7. Very severe breathlessness
8.
9. Very, very severe (almost maximal)
10. Maximal
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The main goal of therapy is based on the optimization of pharmacological and 
non-pharmacological treatment of the underlying diseases, especially advanced 
heart failure [6].

Despite this, dyspnea can persist and affect the quality of life, above all in the 
most advanced stages of heart failure and near death; therefore it must be suitably 
treated.

Table 3.3  MRC dyspnea assessment scale. Used with the permission of the Medical Research 
Council [30]

MRC scale for dyspnea

Grade 1: I only get breathless with strenuous exercise
Grade 2: I get short of breath when hurrying on the level or up a slight hill
Grade 3: I walk slower than people of the same age on the level because of breathlessness or 
have to stop for breath when walking at my own pace on the level
Grade 4: I stop for breath after walking 100 yards or after a few minutes on the level
Grade 5: I am too breathless to leave the house

Table 3.4  Likert scale to measure dyspnea. Modified with permission from Pang [31]

5 The worst breathlessness possible
4 Severe breathlessness
3 Moderate breathlessness
2 Mild breathlessness
1 No breathlessness at all

Table 3.5  Respiratory Distress Observation Scale—RDOS. From Campbell [32], with permission

Variables 0 point 1 point 2 points Total
Heart rate per minute <90 

beats
90–109 beats >110 beats

Respiratory rate per minute ≤18 
breaths

19-30 breaths >30 breaths

Restlessness: 
nonpurposeful movements

None Occasional, 
slight 
movements

Frequent movements

Accessory muscle use: rise 
in clavicle in inspiration

None Slight rise Pronounced rise

Paradoxical breathing 
pattern: abdomen moves in 
on inspiration

None Present

Grunting at end-expiration: 
guttural sound

None Present

Nasal flaring: involuntary 
movement of nares

None Present

Look of fear None Eyes wide open, facial 
muscles tense, brow 
furrowed, mouth open

Total
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Various treatment procedures have been suggested to reduce dyspnea:

	1.	 Maintaining patient posture to minimize dyspnea perception [32].
	2.	 Non-pharmacological procedures such as the use of a handheld fan [33].
	3.	 Additional oxygen support: This is often used in various ways and has a pallia-

tive aim in patients in the advanced stages of disease. Oxygen support is deliv-
ered either with the traditional method or with a high-flow nasal cannula, or with 
noninvasive ventilation.

Clinical results show that in case of stable COPD and hypoxemia the applica-
tion of these procedures is linked to a reduction in mortality.

On the other hand, clinical results related to patients in the advanced stages of 
heart or lung disease with dyspnea but no hypoxemia are controversial.

The medical procedure that seems to be more effective in the control of dys-
pnea is ventilation with high-flow nasal cannula [33].

	4.	 Opioids, administered orally or intravenously, are the first-choice treatment for 
patients presenting dyspnea and advanced diseases: available data refers mainly 
to patients with COPD and cancer and shows efficacy in alleviating the symp-
tom, without significant increase in important side effects, such as respiratory 
depression, nor any acceleration of death in EOL patients. Data is more contra-
dictory when it comes to the use of opioids in patients with advanced heart fail-
ure and refractory dyspnea, due to the inferior number of cases examined 
[32, 33].

Despite there not being clear scientific evidence [34] the guidelines recom-
mend their use [33].

Opioids act via different mechanisms: reduction in the respiratory drive, 
change in dyspnea central perception, decrease in peripheral pulmonary receptor 
activity, and anxiety reduction [32].

When dosing starts low and is titrated slowly upwards, there is good evidence 
for a reduction in dyspnea. Morphine is the most commonly used opioid.

In patients already being treated with opioids for pain (tolerant patients) dos-
ages are gradually increased up to 25–50% of the current daily dose.

Morphine should be used for acute, intense dyspnea, and in the terminal 
stages of disease. It should be administered via intravenous bolus, and then via 
continuous infusion, modulating doses according to symptom control, or subcu-
taneously with equivalent dosages, checking the achieved level of sedation with 
the Richmond Agitation-Sedation Scale (RASS) [35, 36] (Table 3.6).

The initial intravenous/subcutaneous dose, in naive patients, can be 2–2.5 mg, 
with an effect assessment within about 15 min; if dyspnea persists, another dose 
can be administered and, when the symptoms have been brought under control, 
maintain a 5 mg administration every 4 h or with continuous infusion at 2 mg/h. 
If side effects such as nausea or marked constipation appear, move to 0.5 mg 
intravenous/subcutaneous hydromorphone administration every 4 h [37].

Table 3.7 lists the molecules and recommended dosages for the control of 
dyspnea in naive patients.
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When the patient has been clinically stabilized, oral administration instead of 
the intravenous/subcutaneous route can eventually be considered, respecting the 
1:3 conversion rate in determining daily dosage.

Dosages are modified according to liver and kidney functioning.
	5.	 If anxiety and panic occur due to dyspnea, benzodiazepines can be administered, 

although evidence to support their action in reducing dyspnea is not solid and 
recommendations are based on observational studies [33].

Benzodiazepines must be considered after opioids or other medication. Oral 
and sublingual lorazepam (0.5–1  mg) and intravenous or subcutaneous mid-
azolam (1–2.5 mg), that in severe dyspnea can be given via continuous infusion 
(10–20 mg/day) with or without associated morphine [32], are the drugs used 
until the desired effect is achieved.

There is no evidence that non-opioid-based pharmacological therapies (selec-
tive serotonin reuptake inhibitors, tricyclic antidepressants) are effective.

	6.	 There is no data supporting the palliative use of corticosteroids, when severe 
COPD is excluded [33].

Slawnych [37] states five aspects to remember in EOL patients with dyspnea:

Table 3.6  RASS scale. From Laerkner et al., with permission [35]

Richmond agitation-sedation scale
Target RASS 
value RASS description

+4 Combative Combative, violent, immediate danger to staff
+3 Very Agitated Pulls or removes tube(s) or catheter(s); aggressive
+2 Agitated Frequent non-purposeful movement, fights ventilator
+1 Restless Anxious, apprehensive but movements are not aggressive or vigorous
0 Alert and Calm

−1 Drowsy Not fully alert, but has sustained awakening to voice (eye opening & 
contact greater than 10 s)

−2 Light Sedation Briefly awakens to voice (eye opening & contact less than 10 s)

−3 Moderate 
Sedation

Movements or eye opening to voice (but NO eye contact)

−4 Deep Sedation No response to voice, but has movement or eye opening to physical 
stimulation

−5 Unarousable No response to voice or physical stimulation

Table 3.7  Opioid dosage in the treatment of refractory dyspnea in opioid-naive patients. IV 
Intravenous, SC Subcutaneous. Adapted from Pisani [33], with permission

Opioid IV/SC dose—adult
Morphine sulfate 2–2.5 mg in bolus/3–4 h—IV/SC

5 mg/4 h maintenance dose
2 mg/h IV continuous infusion

Hydromorphone 0.5 mg–1 mg/3–4 h—IV/SC
Fentanyl 25–50 μg/h IV
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	1.	 No one must die suffering from dyspnea.
	2.	 Opioids are first-choice treatment.
	3.	 If symptoms persist, also give benzodiazepines.
	4.	 In the final stage, bothersome secretions interfering with deglutition may appear. 

Use subcutaneous scopolamine, 0.4 mg every 4 h, increasing the dosage until the 
symptom is under control, or subcutaneous hyoscine butylbromide starting from 
20 mg to a maximum dosage of 100 mg in 24 h. Pay attention to the sedative 
effect. Alternatively, if the drugs are ineffective or sedation is excessive, subcu-
taneous or intravenous glycopyrrolate can be given 0.2/0.4  mg every 4  h. 
Remember the anticholinergic side effect.

	5.	 Treat family members’ agitation due to the patient’s dyspnea.

3.2.2	 �Pain

Pain is defined as “an unpleasant sensory and emotional experience associated with 
actual or potential tissue damage, or described in terms of such damage” [38].

Pain is a frequent symptom in patients with chronic diseases and in patients with 
advanced heart failure where it is often underestimated and undertreated.

Pain was the most relevant symptom assessed in a clinical study conducted on 
4700 patients who died from different diseases, and who were evaluated during the 
last 2 years of life. The study reports that 46% of patients with heart disease suffered 
from moderate-severe intensity pain [39].

In the PAIN-HF study, 80% of patients with advanced heart failure experienced 
pain; in one-third of cases this was located in multiple sites [40].

The origin can be somatic (musculoskeletal), visceral, or neuropathic, located 
mainly in the inferior limbs, spinal column, and shoulders. The incidence of cardiac 
pain does not exceed 20–30% of cases [40].

Pain was registered in 57–75% in another series of patients with advanced heart 
failure within the last 6 months of life [2, 19].

Pain intensity correlates to psychological, social, and spiritual aspects, highlight-
ing the often multifactorial nature of pain [41].

There is no attributable data for CICU patients.
So, references are only possible to ICU patients [17], where 40% register 

moderate-severe pain intensity, not infrequently during procedures (Table 3.8) [38].
The standard pain assessment scales, when self-reported, are VRS [12], NRS 

[13], and VAS [14] (see Fig. 3.1).
Behavioral scales can be used both in the assessment stages and after specific 

treatment, when dealing with patients that are unable to communicate (because of 
intubation, sedation, or delirium).

The most common and validated behavioral scales in ICU (in patients where 
behavior is observable) are the Behavioral Pain Scale in intubated (BPS) and non-
intubated (BPS-NI) patients (which analyze facial expression, upper limb move-
ments, and compliance to mechanical ventilation) and the Critical Care Pain 
Observation Tool (CPOT), which analyzes facial expression, body movement, 
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muscle tension, compliance to ventilator in intubated patients, and vocalization in 
non-intubated patients. Another scale is Behavior Pain Assessment Tool (BPAT) 
[38, 42].

Assessment scales based on physiological variables, such as cardiac or breathing 
frequency, are not sufficiently validated.

In CICU patients with noncardiac pain, pharmacological treatment must be 
based on the correct diagnosis of the type of pain, nociceptive, neuropathic, or 
mixed, as these are treated with different drugs.

To this aim, the combined skills of the cardiologist and palliative care specialist 
are fundamental in obtaining the best possible results in terms of symptom intensity 
reduction.

The basic principle of pain treatment, as with other symptoms, is to employ 
effective medication at regular intervals, with a dosage that is suitable for the pain 
intensity, with particular attention to side effects.

For ICU patients experiencing pain, opioids are considered the first-line drugs. 
However, due to their side effects (sedation, delirium, respiratory depression, nau-
sea, constipation, thirst) they can be used together with other pharmacological and 
non-pharmacological treatments to lower opioid dosage and to implement multi-
modal analgesia.

Non-opioid adjuvants suggested by the guidelines [39, 42] do not have a high 
level of evidence and are illustrated in Table 3.9.

Nonsteroidal anti-inflammatory drugs (NSAIDs) are forbidden in patients with 
heart failure due to their hydro-saline retention properties and heart failure 
deterioration.

Nociceptive pain will be treated with opioids, if paracetamol test proves ineffec-
tive [38].

Patients experiencing neuropathic pain can benefit from treatment with gabapen-
tinoids or tricyclic antidepressants, with or without opioids [38, 43].

When pain is intense and refractory to adjuvants, intravenous/subcutaneous 
administration of opioids is advised, as in Table 3.10.

Table 3.8  Painful procedures in ICU

Arterial line insertion
Central intravenous line insertion
Peripheral intravenous line insertion
Peripheral venous and arterial blood draws
Femoral sheet removal
Pericardial or pleural drain insertion
Urine catheter insertion
Respiratory exercises
Mobilization, turning, and repositioning
Nasogastric tube insertion
Tracheal suctioning
Extubation
Nursing care procedures

M. Romanò



51

In opioid-naive patients start with the lower range dose, increasing progressively 
to reach the best analgesic result. Then start with maintenance dose.

As previously mentioned dosages are gradually increased to 25–50% for the 
simultaneous treatment of pain in patients that are already being treated with opi-
oids (tolerant patients).

When oral route of administration is possible, in naive patients it is best to start 
with low doses of short-acting drugs until the effective daily dose required for pain 
control is assessed. The transition from short-acting to long-acting will be then fur-
ther assessed, tailoring therapy strategy to meet the desired effect and the patient’s 
needs, at equivalent doses.

Table 3.9  Adjuvant drugs in pain relief. CKD: chronic kidney disease

Drug Initial dose Titration Side effects
Paracetamol
Nociceptive 
pain

1 g every 6 h IV Adjust if hepatopathy or 
renal insufficiency

Arterial hypotension

Nefopam
Periprocedural 
pain

20 mg IV/30 min Tachycardia, vertigo, 
delirium

Gabapentin
Neuropathic 
pain

300 mg od 300 mg bid
300 mg td
Dose max 2.4 g/die

Vertigo, drowsiness, 
difficulty walking

Pregabalin
Neuropathic 
pain

75 mg bid Double every 3 days. Max 
dose 300 mg bid

Vertigo, drowsiness

Carbamazepine
Neuropathic 
pain

200 mg od Increase every 3 days up to 
600 mg bid

Sedation, nausea, ataxia

Amitriptyline
Neuropathic 
pain

10-25 mg at the 
bedtime

Increase every 3 days. Max 
dose 150 mg

Sedation, xerostomia

Duloxetine
Neuropathic 
pain

15 mg od Max dose 60 mg od
Not advised in severe CKD

Arterial hypotension
Tachycardia

Table 3.10  Opioid doses for pain control. ER Extended release, TD Transdermal, IV Intravenous, 
SC Subcutaneous, po oral

Drug
Starting IV/
SC dose

Maintenance IV/
SC dose Half-life Chronic dose

Morphine 2–5 mg bolus 
IV/SC

1–10 mg/h 
infusion

2–4 h 10-30mg/6h po or ER dose 
equivalent or maintain 
infusion

Hydromorphone 1-2 mg IV/
SC /3-4 h

IV 0.1-0.4 mg h 
infusion

2-3 h 0.5-1 mg/3-4h po or ER 
8-32 mg/24 h or maintain 
infusion

Fentanyl 25–100 μg 
bolus

25–200 μg/h 
infusion

2–5 h 25-100 μg/h/72h TD or 
mantain infusion

Ramifentanyl 0.5–2 mg 
bolus

0.5–15 μg/kg/h 
infusion

3–10 min NA
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There are many opioid molecules and formulations available for oral treatment. 
These are grouped according to their duration of action:

	1.	 Long-acting opioids (LAO): Long-acting morphine sulfate, long-acting oxyco-
done, hydromorphone, methadone, transdermal fentanyl, and transdermal 
buprenorphine. These have a latency to peak effect of 1–3  h and duration of 
action of about 12 h or more (i.e., transdermal fentanyl or buprenorphine).

	2.	 Short-acting opioids (SAO): Morphine solution (immediate-release morphine), 
oxycodone, buprenorphine, tramadol, codeine. These have a latency to peak 
effect of 30–40 min and duration of action of about 4 h.

	3.	 Rapid-onset opioids (ROO): Fentanyl in various rapid transmucosal absorption 
formulations (i.e., nasal, buccal, sublingual). Latency to peak effect of 15 min 
and duration of action of around 2  h. Indicated in breakthrough cancer 
pain—BTcP.

When passing from morphine to other opioids or vice versa, dosage is deter-
mined using conversion tables.

The opioids’ main side effects are shown in Table 3.11.
Transmucosal or transdermal route of administration can be used in patients that 

are unable to swallow.
A special attention should be addressed to treat periprocedural pain in CICU: 

opioids, impromptu NSAIDs, and volatile anesthetics are suggested [38].

3.2.3	 �Thirst

Thirst has been defined as “the sensation that leads animal and human actions 
toward the goal of finding and drinking water [44].”

Thirst, which often accompanies xerostomia, is a frequent and underestimated 
symptom, with a 70% prevalence in patients admitted to ICU [45].

It is described by patients as an important symptom, above all during fluid 
restriction during recurrences of heart failure, and is disabling, ultimately affecting 
the quality of life [17].

It is experienced in 20% of patients with chronic heart failure; this figure triples 
in the recurrent stages [46] and tends to persist in around 15% of patients [47].

Thirst in ICU patients is mainly linked to underlying disease severity, expressed 
by a higher APACHE II score, and above all to high dosages of opioids (≥50 mg/

Table 3.11  Main opioid side effects

Drug Main side effects
Morphine Hypotension, bradycardia, nausea, vomiting, constipation, drowsiness
Hydromorphone Nausea, vomiting, dizziness, headache, drowsiness
Fentanyl Nausea, vomiting, constipation, drowsiness
Ramifentanyl Bradycardia, hypotension
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day), and furosemide (>60 mg/day), serotonin reuptake inhibitor use, and low levels 
of ionized calcium [48].

An explanation for this last point could be the presence of calcium-sensitive 
brain receptors, involved in the central regulation of fluids and electrolyte bal-
ance [48].

Other factors that might induce thirst are administration of benzodiazepines, 
tolvaptan used for the treatment of hyponatremia, and activation of the renin–angio-
tensin–aldosterone system [47].

Fluid restriction and associated gastrointestinal pathologies are predictors of 
symptom intensity, whereas secondary thirst distress is associated with mechanical 
ventilation, negative fluid balance, and antihypertensive medication [48].

Thirst can be measured via VAS, NRS, and TDS (Thirst Distress Scale) [49] 
(Table 3.12).

TDS is a 5-point Likert scale, with 8 items relating to thirst in heart failure 
patients. The patient is questioned on the characteristics of their thirst and 
expresses greater or lesser agreement on every item, from 1 (completely disagree) 
to 5 (completely agree). The total score can vary from 8 to 40. The higher the 
score, the greater the symptom intensity. Scores from 8 to 16 express absence of 
the symptom or light symptom, and 17 to 40 express moderate-severe symp-
tom [49].

Other than eventual treatment variation, there is no specific treatment for thirst 
except for cold sterile water sprays, cold sterile water swabs, use of mouth and lip 
moisturizer, and peppermint-flavor chewing gum [50, 51].

3.3	 �Cognitive and Mood Disorders

Pain, agitation, and delirium are the “ICU triad” [38].
Agitation, defined as the state of excessive psychomotor activity accompanied by 

tension and irritability, affects 55–59% of ICU patients [52].

Table 3.12  Thirst Distress Scale (TDS-HF) for patients with heart failure. From Waldreus et al 
[49], with permission

Statement
Strongly 
disagree

Strongly 
agree

1. My thirst bothers me a lot 1 2 3 4 5
2. I am very uncomfortable when I am thirsty 1 2 3 4 5
3. My mouth feels like sandpaper when I am thirsty 1 2 3 4 5
4. My mouth feels dry when I am thirsty 1 2 3 4 5
5. My saliva is very thin when I am thirsty 1 2 3 4 5
6. When I drink less water, my thirst gets worse 1 2 3 4 5
7. I am so thirsty I could drink water uncontrollably 1 2 3 4 5
8. My thirst feels difficult to overcome 1 2 3 4 5
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It may often require sedative treatment to reduce stress (this applies mainly to 
patients undergoing mechanical ventilation) and to reduce complication from any 
potential patient self-harm [38].

Medication for agitation must be aimed at the lightest sedation possible (even if 
there is no consensus on the definition of “light sedation”), avoiding the use of ben-
zodiazepines and opioids as much as possible, as they could provoke delirium and 
prolong mechanical ventilation and ICU length of stay (LOS) [38].

Propofol and dexmedetomidine are drugs with equivalent efficacy that should be 
privileged during mechanical ventilation and delirium, even if dexmedetomidine 
registered a lower incidence of delirium in one trial [38].

Dexmedetomidine is an alpha2 presynaptic adrenergic agonist, with sedative, 
sympatholytic, amnesiac, and analgesic effects: it is short-acting.

The dosage used in a far-reaching study of 2000 patients was 1 μg/kg/h without 
initial bolus, with a maximum dose of 1.4 μg/kg/h; it can also be used after an initial 
bolus of 0.7 μg/kg/h, with a maintenance dosage varying from 0.2 to 1.4 μg/kg/h 
and adjusted to the planned level of sedation [53].

In a recent multicenter Spanish trial [54] carried out on over 400 patients admit-
ted to third-level CICU, of which 53% underwent mechanical ventilation, the drug 
showed a low percentage of early reintubation (1.7%), suggesting a benefit in ven-
tilation weaning. However, other sedatives had to be administered to 85% of 
patients, showing that this medication alone does not allow deep sedation.

Essentially dexmedetomidine can be proposed for moderate sedation (RASS 
from 0 to −3), allowing better patient management and communication, whereas 
propofol/midazolam are advised for deep and prolonged sedation [55]. 
Dexmedetomidine might be used in procedural sedation, not uncommon in CICU, 
with dosages of 1 μg/kg in 10 min, followed by a maintenance infusion of 0.6 μg/
kg/h, adjusted to reach the desired effect with a dosage variable from 0.2 to 1 μg/kg/h.

These dosages decrease when dealing with old or frail patients.
With deep or prolonged sedation, the suggested dosages for midazolam and pro-

pofol vary, ranging from 0.03 to 0.2 mg/kg/h for midazolam and from 0.3 to 4.0 mg/
kg/h for propofol [55].

***************
Preexisting cognitive deficit, especially dementia, is present in about 40% of 

ICU patients. The main factors that predict preexisting cognitive deficit are age 
(>65 years), sex (higher incidence in females), being single, and disease severity 
measured with the APACHE II score [56]. Prevalence of cognitive deficit varies 
between 25% and 50% in heart failure patients, according to the diagnostic test 
used. It is characterized by diminished levels of attention, reduced thought process-
ing speed, and memory loss. Reduced cardiac output and cerebrovascular disease 
can be the main causes [57].

Heart failure patients risk developing significant cognitive deficit more than indi-
viduals without heart failure; cognitive deficit relates to higher mortality and a 
higher risk of developing dementia [58].

Delirium is closely linked to cognitive disorders: delirium and dementia are fre-
quent causes of cognitive deterioration, especially in elderly patients. These can be 
independent, but often coexist [59].
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Dementia is the main risk factor in delirium development.
“Delirium is a state of an acute disturbance of awareness and attention that com-

monly arises during critical disease; the syndrome represents a decompensation of 
cerebral function in response to one or more pathophysiological stressors” [59].

Its acute onset is accompanied with disorders of memory, attention, language, 
thought processing, and behavioral, together with possible hallucinatory phases.

The prevalence of delirium depends on the examined population: it varies from 
0.4 to 2% in the community, and it is around 20% in hospitalized patients, especially 
in the elderly and during acute stages of disease, affecting around 80% of patients 
assisted by mechanical ventilation or at the end of life [60].

Delirium frequency varies from 8.3 to 28.8% in CICU patients, in relation to the 
type of diagnostic tests used [61–64].

Interestingly a study conducted in two Italian CICUs, on around 500 patients 
older than 65 years (average age 79 years), reported delirium in 18% of cases, half 
of which appeared within 24 h of admission (prevalent delirium).

Indicators of delirium development are advanced age, acute respiratory distress, 
ST-segment elevation myocardial infarction, comorbidities, disease severity, and 
dementia [61].

Delirium impacts in-hospital mortality from 17% to 33% [65], significantly 
higher than patients without delirium (27% vs. 3%) [59], and longer lengths of 
stay [65].

Regarding the link between delirium and adverse outcomes, it is still not clear 
whether it is a cause or simply a marker of elevated risk [66].

Two studies reported mortality at 6 months from CICU discharge: a prospective 
one, dealing with patients consecutively admitted to CICU for different reasons 
(54.9% vs. 8.9% of patients without delirium) [61], and a retrospective one dealing 
with 1,333,000 patients following acute myocardial infarction (10.5% vs. 7.6%) [67].

Delirium is a multifactorial syndrome, with many underlying causes. It results 
from the interaction of predisposing conditions (advanced age, cognitive deficit, 
disease severity, dementia) and precipitating conditions. The most important delir-
ium precipitating conditions in ICUs, and especially in CICUs, are:

	1.	 Drug administration, mainly opioids, benzodiazepines, antidepressants, anticho-
linergics, antivirals, some antiarrhythmic like procainamide and amiodarone, 
and digoxin [65].

	2.	 Advanced age (>65): 9–44% of aging individuals with cardiovascular disease 
risk developing delirium in ICU, particularly if already affected by cognitive 
disorders or preexisting sensory disturbances [68].

	3.	 Organ failure, especially heart failure (up to 30% of cases), infection, malnutri-
tion, dehydration, pain, anxiety, presence of intravenous/intra-arterial/bladder 
catheters, frequent blood samples [61].

	4.	 Pain of any cause.
	5.	 Invasive procedures: mechanical ventilation, temporary cardiac pacing, mechan-

ical circulatory support, transcatheter aortic valve implantation—TAVI [64, 65].
	6.	 Cardiogenic shock and acute renal failure [62].
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	7.	 High disease severity, measured with APACHE II and SAPS II scores [62].
	8.	 CICU environmental factors: noise (often coming from continuous alarms of 

monitoring systems—alarm fatigue), lights, presence or absence of windows, 
spatial isolation (box), family members visiting only at set times, bedbound, 
connection to monitor, oxygen mask, frequent assessment of vital signs are all 
factors that contribute to sleep deprivation. Fragmented sleep, caused by con-
tinuous impacting disturbances, is a determining factor for delirium develop-
ment, longer duration of mechanical ventilation, altered immune system 
functioning, and neurocognitive dysfunction [38].

Although neglected, sleep disturbances are very frequent (up to 50% of cases) in 
patients admitted to ICU [68] and are often associated with mechanical and nonin-
vasive ventilation [38].

Delirium can occur with three prevalent clinical pictures: the hyperactive type 
(characterized by hallucinations and psychomotor agitation), the hypoactive type 
(apathy, lethargy, sedation), and the mixed type.

According to literature the prevalence of the three types in ICU varies: the hypo-
active type is classically considered the most frequent (65%), the hyperactive 
accounts for 25% of cases, and the mixed accounts for 10% [69].

However, on the basis of clinical records collected in Italian CICUs, the overall 
most common type appears to be the hyperactive one (63.1%), followed by the 
mixed (19.8%) and then the hypoactive one (12.6%) [61].

In a more recent systematic review and meta-analysis on delirium in ICU, the preva-
lence of the hypoactive type is 55%, the mixed type 32%, and the hyperactive 13% [70].

Two other clinical types have been described, a “catatonic” type which is an 
extreme form of the hypoactive type and an “excited” type which is an extreme form 
of the hyperactive type. The latter is often linked to sympathomimetic drug abuse, 
such as amphetamines [70].

Hypoactive delirium has a higher in-hospital CICU mortality rate (42.9%) com-
pared to the hyperactive type (12.5%) and the mixed one (4.5%) [61].

The onset of delirium in ICU increases cognitive deterioration tenfold at dis-
charge [71].

It is estimated that around 30–40% of delirium cases can be prevented with close 
assessment of possible causes [61]. However, even if greater attention is given to the 
early identification of delirium and to the correction of risk factors, there is little 
significant variation in the prevalence of delirium in ICU [38], which remains high.

From the diagnostic point of view, it is important to differentiate delirium from 
depression, psychosis, and dementia, which can all coexist [72].

Dementia is the main risk factor for delirium, which is diagnosed with the DSM-5 
criteria [73]. The delirium assessment scale is expressed via various screening tests, 
the most common being CAM (Confusion Assessment Method) [74] (Table 3.13), 
adapted to ICU patients, and CAM-ICU [75], especially if undergoing mechanical 
ventilation, a procedure highly correlated to delirium (80% of patients) and impact-
ing 30% of in-hospital mortality [60].

When dealing with unconscious or comatose patients, the Richmond Agitation-
Sedation Scale 3 can be used, together with CAM [61]. Delirium is considered 
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prevalent if CAM assessment is positive within 24 h of admission, or incident if it 
appears after 24 h from admission [61].

Treatment of delirium must identify and address any trigger/predisposition 
causes previously listed. Treatment is pharmacological and non-pharmacological.

Non-pharmacological treatment of delirium is similar to the preventive one. It 
must be followed throughout hospitalization and is multifaceted [76]. It includes:

	(a)	 Early mobilization, especially in elderly patients [38, 68].
	(b)	 Space-time reorientation (for example, placing a clock in front of the patient’s 

bed or using a calendar).
	(c)	 Nursing station noise reduction.
	(d)	 Lights on/off during the day/night cycle.
	(e)	 The presence of windows.
	(f)	 More frequent family access.
	(g)	 Use of glasses and hearing equipment.
	(h)	 Limitation of restraining devices.
	(i)	 Nutrition and hydration improvement, treatment of infections.
	(j)	 Treatment of sleep disorders (haloperidol, atypical antipsychotics such as ris-

peridone, olanzapine, and quetiapine increase total sleep time and its quality 
[68], while melatonin has shown inconclusive results): Benzodiazepines are 
unadvised especially for the elderly due to the risk of developing adverse events, 
such as delirium or excessive sedation.

These measures allow adequate re-establishment of the sleep-wake cycle [38, 61].
However recent meta-analyses have cast doubt on the efficacy of the various 

non-pharmacological treatments in reducing the incidence and duration of delirium 
[76, 77].

Table 3.13  Confusion Assessment Method—CAM for delirium diagnosis. Modified from Inouye 
with permission [74]

The diagnosis of delirium requires the presence of both 1 and 2 and either 3 or 4

Feature 1. Acute onset and fluctuating course
This feature is usually obtained from a family member or nurse and is shown by positive 
responses to the following questions: (a) Is there evidence of an acute change in mental status 
from the patient’s baseline? (b) Did the (abnormal) behavior fluctuate during the day, that is, 
tend to come and go, or increase and decrease in severity?
Feature 2. Inattention
This feature is shown by a positive response to the following question: Did the patient have 
difficulty focusing attention, for example, being easily distractible, or having difficulty keeping 
track of what was being said?
Feature 3. Disorganized thinking
This feature is shown by a positive response to the following question: Was the patient’s 
thinking disorganized or incoherent, such as rambling or irrelevant conversation, unclear or 
illogical flow of ideas, or unpredictable switching from subject to subject?
Feature 4. Altered level of consciousness (rated with RASS score)
This feature is shown by any answer other than “alert” to the following question: Overall, how 
would you rate this patient’s level of consciousness? (alert [normal], vigilant [hyperalert], 
lethargic [drowsy, easily aroused], stupor [difficult to arouse], or coma [unarousable])
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Pharmacological therapy of delirium is mainly symptomatic and should be given 
when there is a risk to patient safety or when patients with hyperactive delirium 
cannot be treated with the proper therapies [76].

Firstly, the presence and intensity of pain and its suitable treatment need to be 
assessed.

Randomized clinical studies report a lack of clarity regarding the pharmacologi-
cal efficacy of the drugs used to treat or prevent delirium, while some meta-analyses 
have offered controversial indications [78, 79].

Guidelines do not suggest the use of drugs for the prevention of delirium, as there 
is no sufficient clinical evidence, albeit low doses of dexmedetomidine at night have 
been indicated as able to reduce the incidence of delirium in ICU [38]. Melatonin 
(at an average dose of 3.5 mg) and its agonist ramelteon have recently been sug-
gested for the prevention of delirium, with preliminary but promising results 
[78, 80].

Antipsychotics, particularly haloperidol, are still considered the first-choice 
treatment in the acute phase of delirium [78], even if not routinely given; according 
to the Society of Critical Care Medicine guidelines there is no clear evidence in the 
reduction of mechanical ventilation or ICU LOS [38].

When dealing with antipsychotics, it is important to consider the risk of develop-
ing adverse events associated to their use: extrapyramidal symptoms, sedation, anti-
cholinergic effects, QT interval prolongation, and possible secondary ventricular 
arrhythmia, as well as interaction with other drugs.

Dexmedetomidine has shown to significantly reduce the duration of delirium, 
mechanical ventilation, and ICU hospitalization. To this purpose it has been sug-
gested by the Society of Critical Care Medicine guidelines [38, 79] and has also 
been recently proposed in CICU with positive results [54, 65].

Among the atypical antipsychotic drugs, olanzapine, quetiapine, ziprasidone, 
and risperidone have been studied, also with contrasting results [65, 81–83].

The suggested dosages are reported in Table 3.14.
The use of benzodiazepine must be avoided, except in delirium due to alcohol 

withdrawal.
Nevertheless, a recent meta-analysis suggests the combined administration of 

2 mg intravenous haloperidol and 3 mg intravenous lorazepam as the best treatment 
for agitation in the hyper-acute stages of delirium, rather than just haloperidol [78]. 
The use of haloperidol must be closely assessed in patients with acute myocardial 
infarction, as it induces a modest but significant increase in mortality when com-
pared to other atypical antipsychotics, particularly in the first week of treatment [84].

Mood disorders in ICU (anxiety, sadness, depression, fear) are common, 35–58%, 
and negatively impact the quality of life in critically ill patients [45, 85].

In more detail, anxiety and depression range from 12% to 43% [86], and 10 to 
30%, respectively, in patients admitted to ICU [87].

Another important psychological problem is post-traumatic stress disorder 
(PTSD), which can involve patients and family members, with high prevalence 
(20%) [88].

In these cases, effective communication with the patient/family members, aimed 
at limiting psychological disorders, is fundamental.
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Depression is frequent in patients with heart failure (the percentages range from 
15% to 60%), with an increase in the last weeks of life [2], and is an independent 
risk factor in reduced treatment compliance, increase of hospital admission, and 
mortality [89].

It is not easy to diagnose depression in patients with heart failure, as the symp-
toms are often masked by fatigue, anorexia, and sleep disorders, and these are not 
always correctly ascribed to mood disorders.

Even if there is no clear evidence of efficacy, selective serotonin reuptake inhibi-
tors (SSRIs) are currently the first-choice drugs: sertraline (50–100 mg/day) can be 
used, with attention for potential hyponatremia, fluoxetine 20  mg, citalopram 
10–40 mg (attention for possible QT interval prolongation), paroxetine 20–40 mg, 
escitalopram 5–20 mg, and mirtazapine 7.5–30 mg. Benzodiazepines are the most 
commonly used drugs in the treatment of anxiety, although there is insufficient data 
supporting their recommendation at the end of life.

The administration of psychotropic drugs should always be adapted to patient 
age, general clinical conditions, renal and hepatic function, and knowledge of pos-
sible side effects.

3.3.1	 �Fatigue

The North American Nursing Diagnosis Association (NANDA) defines fatigue as 
an overwhelming sustained sense of exhaustion and decreased capacity for physical 
and mental work at a usual level [90].

Fatigue is a common symptom in ICU (up to 70% of cases) [45] that greatly 
impacts patients’ quality of life.

There are many causal factors: psychological (stress, anxiety, depression), physi-
ological (sleep disorders), underlying chronic diseases, drugs—including beta-
blockers, diuretics, and ACE inhibitors—malnutrition, anemia, pain, and 
environmental (noise, light, etc.).

Fatigue has a prevalence variable of between 60% and over 80% in heart failure 
patients, and is linked to higher mortality rates [90].

In advanced end-stage heart failure patients, an increased catabolic state leads to 
cachexia and malnutrition. In addition, nocturnal symptoms, such as paroxysmal 
dyspnea, orthopnea, and pain, all interfere with sleep and impact day fatigue.

The scores adopted to measure fatigue are generally validated in neurological, 
oncological, and infectious diseases, rarely cardiovascular. The most used fatigue 
assessment scale in ICU is the Numerical Rating Scale (NRS).

3.3.2	 �Gastrointestinal Symptoms

Patients admitted to ICU often have gastrointestinal disorders, such as nausea, vom-
iting, constipation, and anorexia, particularly in the advanced stages of heart failure, 
thus favoring the onset of cachexia.
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There are multiple mechanisms at the basis of the symptoms and, particularly in 
patients with advanced heart failure, reduction of splanchnic blood flow and venous 
congestion are the main ones.

Aspirin, spironolactone, digoxin, and opioids are some of the pharmacological 
causes of nausea. Constipation often has multifactorial origins in patients with 
advanced diseases, deriving from reduced nutrition, dehydration, immobility, gas-
troparesis in diabetic patients, and opioid administration.

Nausea and vomiting can be associated to the final stages of uremia.
Anorexia is reported in percentages ranging from 41% to nearly 70% in patients 

with end-stage heart failure [91], and is often associated to dysgeusia and 
dysphagia.

Nausea and constipation can be measured with a 5-level numerical scale or with 
ESAS, where tenth place “Other” can be substituted with the assessment of nausea 
and constipation [92].

Treatment of nausea and constipation is illustrated in Table 3.15.

Table 3.15  Suggested drugs to treat nausea and constipation

Symptoms
Recommended therapy  and 
Dose Precautions for Patients

Nausea Metoclopramide 10–20 mg po iv 
every 4–6 h

Drowsiness

10–20 mg iv every 6 h S. Extrapyramidal
↑ QT interval

Prometazine 25 mg po every 8 h S. extrapyramidal
iv/im 25–50 mg/day Constipation. Sedation

Proclorperazine 5–20 mg every 
6 h po.

Constipation

im/iv 10–20 every 6–8 h S. Extrapyramidal,

Clorpromazine  10–25 mg po 
every 4–6 h

Sedation,

im 25–50 mg every 6–8 h Confusion
Ondansetron  po 8 mg every 
8–12 h

Sedation

ev 8 mg every 6–8 h
Haloperidol  1.5–5 mg 2–3 times 
a day po

S. Extrapyramidal.

0.5–2 mg every 8 h iv Hepatic insufficiency.
Anticholinergic  action
Dosage is halved for the 
elderly

Constipation Senna 2–4 tablets a day in one go 24–48 mg
Docusate (stool softener): 1 enema a day-50–300 mg a day (tablets)
Senna-Docusate (8.6–50 mg) 2–4 tablets a day
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4The Meanings of Prognosis: When 
and How to Discuss It?

Massimo Romanò

“Taking the patient’s history is as much art as science; treatment is pastoral care as well 
as pharmacological rationality. Prognosis has as much to do with social science data and 
humanistic interpretation of lives in their social contexts as with the understanding of 
underlying pathophysiology and pharmacology”. Arthur Kleinman [1]

4.1	 �Introduction

The traditional model of clinical medicine can be represented by a triangle, with 
diagnosis, prognosis, and therapy at its vertices (Fig. 4.1).

The etymon of the word “diagnosis” lies in the concept of “knowledge via” (clin-
ical, instrumental, social, and environmental data), while that of the word “progno-
sis” relates to “knowledge before” [2].

Essentially, diagnosis identifies the disease and prognosis describes its clinical 
course and its final, potential outcome and “also involves insight into the current and 
prior aspects of the patient’s health” [2].

Neither are static but, almost by definition, they evolve through time influencing 
therapy decisions.

In fact prognosis, in the widest sense of the Hippocratic Corpus, refers to the 
ability of the clinician “foreseeing and foretelling, by the side of the sick, the pres-
ent, the past, and the future …. Furthermore, he will carry out the treatment best if 
he knows beforehand from the present symptoms what will take place later” [3].

The underlying concept is that prognosis is not just a projection into the future, 
identified merely with the correct use of risk scores to assess life expectancy [3]. It 
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is instead the widest knowledge of current and past aspects of the patient’s health 
history, “so that men will confidently entrust themselves to him for treatment”, with 
the patient being fully aware of the disease [2].

Modern medicine has changed the role of diagnosis and prognosis. The diag-
nosis of disease, above all in times of great knowledge advancement and particu-
larly in the cardiological field, is at the centre of the decision-making process and 
care [4].

This is crucial in acute pathologies where correct and quick diagnosis allows 
effective therapy.

However, if applied to chronic or progressive, often relapsing diseases (for 
example heart failure (HF) or other pathologies that occur in modern CICUs [5]), 
the model does not adequately consider other important aspects concerning the 
complexity of the disease.

These aspects include individual variability, comorbidities, frailty, global func-
tional assessment, social and psychological conditions, and risks connected to spe-
cific treatments, especially if invasive (Fig. 4.2).

Indeed, if we consider diagnosis-centred treatment, that can evolve qualitatively 
and quantitatively, we will choose care and make decisions mainly based on diag-
nostic and therapeutic support at high technological content. In this we are oriented 
by guidelines and preliminary results of precision medicine, until now applied 
mainly to genetic heart diseases [6] (Fig. 4.3).

PROGNOSIS

DIAGNOSIS

THERAPY

Fig. 4.1  Model of modern 
clinical medicine

Diagnosis
oriented?

za
Which care?

Prognosis
oriented?

Fig. 4.2  Which type of 
care?
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4.2	 �Deciding Between Prognosis and Uncertainty

Guidelines are fundamental to clinical practice and have contributed to improving 
patient treatment. However, criticism of their transfer to the individual patient is 
well known. Individual patients eventually have different characteristics compared 
to the patients enrolled in the trials that the guidelines are based on. This is due to 
the peculiarities of patients and the areas of uncertainty that the guidelines are 
unable to remove [7].

The core reductionist logic prevents full assessment of the complexity of the 
individual patient and limits the ability of prognostic definition [8].

A recent analysis of the still valid cardiological guidelines of the American 
College of Cardiology/American Heart Association (with a total of 2930 recom-
mendations) and of the European Society of Cardiology (3399 recommendations) 
published between 2008 and 2018 has shown that only 8.5% of the US guidelines 
and 14.2% of the European ones were classified with Level of Evidence (LoE) A.

This means that only a small percentage of the recommendations are supported 
by multiple randomised controlled trials or by single large randomised trials, but to 
a large extent are based on expert opinion. There is not much improvement in the 
2008–2018 period compared to that of 1999–2013 [9].

So, we are often asked to manage a patient mainly using our best clinical judg-
ment, the guidelines also being largely based on the judgement of “experts”.

The diagnosis-based model contains the concepts of technological imperative 
and treatment imperative [9].

Diagnosis 
based 

treatment model

Technology

Uncertainty
Guidelines

Evolving 
diagnosis

How to 
orientate the 
treatment?

Whatever is
possible or
available?

To what 
point?

Precision medicine?

Fig. 4.3  Diagnosis based treatment model
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The overestimation in the possibilities that medicine and technology can offer 
and the logic of “doing everything that is possible” are supported everyday by the 
media. The doctor is not always able to escape from this approach.

The technological imperative refers to the tendency to choose, even in very 
advanced stages of the disease, some therapies just because they are available. This 
also occurs in the absence of documented support from controlled clinical trials on 
their use, both in prognostic terms and in reference to the quality of the patient’s life, 
and falls within the logic of doing everything that is possible, right up until the end.

This leads to “heroic”, aggressive, and costly therapies being undertaken. This 
might cause more suffering for the patient, without significantly changing the course 
of the disease [10], and helps disseminate the concept of infallible medical action, 
and the persistence of behaviour influenced by defensive medicine.

In these cases, the concept of limit, limit of reasonableness, clinical efficacy, 
sense of ethics, proportionality, and futility of treatment are not fully considered 
[11, 12].

According to Wildes, “Contemporary medicine is practiced in a paradox. The 
paradox is that while medicine seems to offer infinite possibilities the practice of 
medicine is governed by limits. No other area highlights this paradox more clearly 
than critical care medicine” [13].

A prognosis-centred approach, on the other hand, considers prognosis as multi-
factorial and can lead to a significant improvement in patient treatment, starting 
from a greater patient involvement in the decision-making process [4] (see 
Table 4.1).

The prognosis-centred care strategy, differently to a diagnosis-centred one, can 
include both the use of technology and the application of guidelines, even if uncer-
tain, as they are associated to careful consideration and treatment of the 
patient’s needs.

The patient, the disease, and its course are put at the centre of the care plan. The 
goal is to adopt early simultaneous treatments (disease-modifying treatments and 
care for the patient’s needs and symptoms) and to integrate adequate technology 

Table 4.1  Multifactorial prognosis assessment

•  Age
•  Sex
•  Comorbidity
•  Global functional assessment
•  Pathology risk score
•  Malnutrition
•  Fatigue
•  Frailty
•  Psychological state
•  Socio-economic conditions
•  Lifestyle
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(proportional and appropriate) with the right attention to the patient’s needs (right 
tech/right touch) (see Fig. 4.4).

At what point in the clinical processes is the intensive care cardiologist involved 
in key decisions concerning the critically ill patient?

When a patient with chronic disease (for example advanced HF), frail, and 
reduced global functional reserve is hospitalised for an acute or severe event, lead-
ing to general deterioration of clinical conditions, the cardiologist must make deci-
sions. She/he will decide to proceed either with an aggressive therapy disease 
oriented or with a palliative approach and symptom-oriented treatment.

A critical aspect of this decision-making process is characterised by two funda-
mental factors: the first is represented by the uncertainty [14]. The second aspect 
deals with the concept of “the dying process”.

Uncertainty concerns the diagnostic, prognostic, and therapeutic aspects.
Diagnostic and prognostic uncertainty is inherent in the practice of medicine 

[15]: a search on PubMed with the keywords “Uncertainty in Medicine” numbers 
over 17,000 bibliographic items and the more specific search “Uncertainty in 
Cardiology”, nearly a thousand.

Sir William Osler’s famous aphorism states “Medicine is a science of uncertainty 
and an art of probability” [16].

For many doctors, especially younger ones, it is difficult to live with uncertainty. 
However, physicians should accept it, understand it, and know how to manage it. 
Knowledge of the limits imposed by uncertainty can make clinical judgment more 
reliable, especially in CICU, in relation to uncertainty of prognosis in some cases 
and in relation to the decisions to adopt with end-of-life (EoL) patients [14].

The level of uncertainty is directly related to the degree of patient complexity, 
resulting from the underlying disease, the number of comorbidities, and the interac-
tions with non-biological components (socio-familial, economic, environmental, 
and cultural status).

The classification of complex phenomena can be supported by models whose 
definition and use are referenced [17]: it is worth noting that the guidelines direct 
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only a minority of clinical pictures, while complexity is relevant in the majority of 
cases but is unrepresented in clinical trials and accordingly in the guidelines.

The second aspect deals with the concept of “the dying process”. This means 
that, beyond the specific diagnosis leading to hospital admission and to the subse-
quent clinical course, we are dealing with (or not) a dying patient, at a pre-
cise moment.

This process can be concentrated into a short or prolonged time, lasting days or 
weeks, but if initiated, it is irreversible. The unifying characteristic is the irrevers-
ibility of the clinical trajectory once it is initiated [18].

We can also intervene, with appropriate therapeutic modulation (at high techno-
logical content and/or with advanced life supports), and postpone patient death, 
sometimes also restoring partial cognitive and relational functions. However, we 
must prudently assess if our intervention will prevent death or just postpone it, if 
only for a short time.

The dying process is difficult to identify, as it is often masked by the global clini-
cal picture. The diagnosis of dying should be considered in the differential diagnos-
tic list, especially when dealing with elderly patients often admitted to CICU with 
multiple comorbidities and frailty [18].

In these circumstances, we are influenced by our own specific culture, profes-
sional training, religious beliefs, ethics, and prevailing values in society, including 
regulatory or medico-legal aspects.

This implies a discussion about the meaning of “premature death”.
At what age, for which pathology, and at what stage of the disease should death 

be considered premature [19]?
How important is it to formulate a fatal prognosis for a critically ill patient?
This often results in withdrawing or withholding active treatments.
This prediction might influence the prognosis (“self-fulfilling prophecy”) [20]: 

Will the patient die shortly after our decision or would they have died anyway, con-
sidering the severity of their condition [21]? It is an additional question the clinician 
must answer, first to herself/himself, and above all, to the conscious and aware 
patient and, in daily clinical practice, to the family members asking for news.

The decisions inherent to treatment limitations can be mortality markers, rather 
than cause of death.

However, if the “fatal” prognosis is accurately defined and empathetically com-
municated, also when treatment is withdrawn or withheld, the mechanism of death 
can change, but not its outcome.

4.3	 �Criteria for Prognosis Definition

Prognostic predictions are overall oriented to facilitate the timely adoption of even-
tual advanced treatments and/or palliative care; to choose appropriate and propor-
tional treatments (beneficence/non-maleficence); to orient care choices towards the 
patient’s actual needs; to promote the freedom of personal choice (autonomy); and 
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to equally distribute the human and economic resources available (just distribu-
tion) [22].

Discussion of prognosis is difficult and challenging for the physician, the patient, 
and family members. It is a complex process that involves the timing of communi-
cation (during the acute or stable stage of illness), the uncertainty and unpredict-
ability of the disease, the extent to which the patient and family members desire to 
know how long the patient has to live, and the quality of the remaining life [23].

The physician should clarify what actually can be done in terms of treatment, 
according to the patient’s expectations, in the face of uncertainty [23].

The need to discuss the prognosis with patients/family members in CICU is also 
linked to admission criteria, which have not yet been defined and shared by Scientific 
Societies.

Among the main admission criteria, identified by Van Diepen et al. [24], there is 
the need/opportunity to use advanced treatments available in the CICU, together 
with the patient’s specific clinical characteristics and goals of care. It is also essen-
tial to assess the nurse-to-patient ratio and the risk of clinical deterioration. Most 
importantly, if the prognosis is unfavourable in the short term (the patient is termi-
nally ill) or is uncertain, then admission to CICU is inappropriate in the former case 
and potentially appropriate in the latter.

Two conclusions emerge.
Firstly, there is the widely shared view that low-risk patients or patients with an 

unfavourable prognosis which is not modifiable by CICU treatments are often 
admitted to CICU.

Secondly, low-risk or poor-prognosis patients admitted to CICU may undergo 
invasive and aggressive treatments in an inappropriate way. These can be detrimen-
tal to the quality of life and create a high level of family stress [25].

The prognostic assessment must be multi-parametric. The most relevant prog-
nostic factors for risk assessment for death are the estimation of patient global func-
tioning (age, nutritional state, frailty, cognitive profile, and functional autonomy) 
[22], comorbidities [26] (employing the Charlson Comorbidity Index), and cardio-
vascular system condition.

For this purpose, risk scores for predicting death such as Sequential Organ 
Failure Assessment (SOFA), Outcome and Assessment Information Set (OASIS), 
Acute Physiology and Chronic Health Evaluation (APACHE) III, and APACHE IV, 
which are regularly employed in ICUs, are also used in CICUs [27, 28].

Data related to risk scores for unselected patients admitted to a modern CICU is 
scarce [29–31].

The Mayo Clinic group has developed an in-hospital risk of death score, the 
Mayo CICU Admission Risk Score (M-CARS). It relies on clinical and simple labo-
ratory variables, recorded at admission to CICU: cardiac arrest, shock, respiratory 
failure, Braden Scale for Predicting Pressure Sore Risk [30], urea, anion gap, and 
red blood cell distribution width (RDW) [29].

Noteworthy is the inclusion of a frailty measurement, the Braden Scale. This 
relies on a simple clinical tool, used by nurses to assess the risk of pressure-induced 
skin lesions. It considers patient mobility, sensorial perception, nutrition, level of 
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hydration, friction, and shear. The Braden Scale allows assessment of the integrity 
of the skin and the general state of the patient.

Less clear is the meaning attributed to the RDW that indicates whether red blood 
cell volume is homogeneous or if there is some variability.

The physiopathological mechanism connected to the haematopoietic anomaly is 
not clear; it might be secondary to an increase of inflammatory cytokine secretion, 
oxidative stress, or neuro/hormonal activation. These are potentially related to dis-
ease severity and to a subsequent poor prognosis [30].

The same group applied another risk score, the Get With the Guidelines-Heart 
Failure (GWTG-HF) Risk Score, developed for patients admitted for HF, to an 
unselected population of patients admitted to modern CICUs.

The assumption was that the risk factors for death are similar in patients with HF 
or with other diseases.

GWTG-HF Risk Score showed good prognostic values even in this heteroge-
neous population [31].

When approaching patients with cancer or advanced chronic-degenerative dis-
eases, evaluation of patients’ needs of palliative care is done by employing the sur-
prise question (SQ). The question, used as a screening tool, is: “Would I be surprised 
if this patient died in the next 12 months?” If the answer is negative, a palliative 
approach should be considered. If the answer is positive, the disease-modifying 
treatments must continue.

The SQ, designed to stimulate clinical reflection, has over time assumed the 
meaning of a prognostic parameter. However it is unfit for patients with non-cancer 
diseases, particularly those with HF, in which the specificity is only 22% with scarce 
positive predictive value (50%) [32]. Therefore, it should not be used as a prognos-
tic tool.

4.4	 �Communicating Prognosis

Current epidemiological data [5, 28, 33] indicates that only around 30% of patients 
admitted to CICU suffer from acute coronary syndrome. The specific treatments 
and prognosis are well established [34].

Most patients, on the other hand, are affected by cardiovascular and non-
cardiovascular chronic relapsing diseases [27].

In these cases there are multiple problems in prognostic definition and 
communication:

	1.	 The need to trace back the previous course of the disease to know how well 
informed the patient and family members/caregiver are about the disease. Have 
the different stages of the disease, its possible evolution, the multiple treatment 
options, and the potential sudden and unpredictable events been discussed with 
their physician?

	2.	 The identification of the patient’s preferences regarding the prognostic informa-
tion they wish to receive. This varies from patient to patient and in the different 
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phases of disease. Together with the patient, the cardiologist should further 
explore this issue to improve patient information and awareness and that of the 
family/caregiver.

	3.	 The widest definition of prognosis does not merely include how long the 
patient has to live, but also the quality of the remaining life and the suffering 
due to the disease and due to disproportionate or inappropriate CICU thera-
pies. Not only should the quoad vitam prognosis be considered, but also 
quoad valetudinem.

Patients with serious chronic pathologies are sometimes more concerned with 
the fear of losing functional autonomy than from their awareness of remaining 
life [23].

The last issue, not to be neglected, is the appropriateness of care location 
when planning complex invasive procedures.

Hence the need to design treatment modalities based on criteria ensuring pro-
portionality of care, which is derived from balancing the appropriateness and 
burdensomeness of treatments (Table  4.2) and adopting a correct bioethical 
approach (autonomy, beneficence, non-maleficence, justice). The proportional-
ity of treatment must be individualised, for each particular patient, considering 
their clinical, social, and personal values. These must be assessed by both the 
physician and the patient, or the health proxy, if present and the patient is 
incompetent.

These treatments are sometimes excessive and incompatible with the patient 
and family’s wishes and expectations, and could only be the rough application of 
therapeutic techniques [35].

Due to the uncertainty in prognosis, patients are unable to gain advantage 
from the dual contributions resulting from active treatment continuation, but also 
from the awareness and discussion with the care team of the possibility of death 
from the disease.

It is essential to implement a shared decision-making process with the 
patient and family members. The goals are the assessment and therapy of phys-
ical and psychological symptoms and the discussion of shared care planning 
(SCP) [2].

Table 4.2  Factors affecting proportionality of treatments

Proportionality of treatments
Appropriateness Burdensomeness
•  Suitability of care and place of care • � Costs in terms of suffering caused to the 

patient vs. expected benefits
• � Rationale (efficacy and chances of success)
•  Durability of results
•  Financial costs
•  Complications
•  Ethics (conflict of interest)
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	4.	 SCP enables patients to define their preferences and expectations from therapeu-
tic options and the agreement between the treatments chosen and those received.

It is a process that helps adult patients of any age or health condition to under-
stand and share their personal values, life objectives, and preferences in terms of 
future healthcare from a physical, psychological, social, and spiritual point 
of view.

Advance directives (ADs) are an essential part of SCP; ADs were defined as 
the presence of a living will, do-not-resuscitate order, do-not-hospitalise order, 
medication restriction, or feeding and hydration restriction, in the case of future 
loss of competence [36].

The discussion of these aspects should start early in the course of the disease 
and not be left to the final stages.

Communication on patient end-of-life choices and treatment goals, if con-
ducted properly, does not increase patient stress, anxiety, or depression, and does 
not reduce hope [37].

End-of-life conversations are associated with a better quality of life and a 
lower use of life-sustaining treatment near death.

In contrast, a lack of adequate communication, or if delayed, increases patient 
and clinician stress, anxiety, and depression. It reduces quality of life and makes 
the management of family mourning more complex [38].

Sometimes the patient and family members might disagree on the differ-
ent preferences and values relating to life-sustaining treatments and cardio-
pulmonary resuscitation [39]. This critical situation can adversely affect SCP 
and ADs.

	5.	 Patients affected by severe chronic diseases should know that acute and unpre-
dictable clinical events could develop, even leading to death. They should be 
supported in preparation for these events, without reducing hope for survival and 
maintaining a satisfactory quality of life [23].

4.5	 �Barriers to Communication

4.5.1	 �The Disease

Overall, patients admitted to CICU present chronic, progressive, and relapsing 
illnesses, with comorbidities. These are clinical conditions, especially chronic 
organ failure, characterised by frequent recurrences, during which the patient 
can die, and that inevitably lead to a global, progressive decline in the quality of 
life. It is therefore not easy to clearly identify when the end-stage phase is 
approaching, consequently affecting the timing of communication between car-
diologist and patient.

4.5.2	 �The Patient

Patient willingness to communicate is highly variable according to the specific and 
personal psychological context. However, this is often inseparable from the doctor’s 
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level and methods of communication, and the type of message perceived by the 
patient. Uncertainty generates anxiety, depression, and fear of losing hope, thus 
raising barriers that the cardiologist cannot overcome.

Uncertainty has an impact on all aspects of everyday life and is difficult for the 
patient to live with and manage [40].

Sometimes patients prefer ignoring their own clinical and prognostic situation or 
wish to hear only good news; in other cases, they request the truth so they can plan 
for the future.

However, they often complain of missing, incomplete, or misleading information 
[41, 42].

4.5.3	 �Treatment Approach

The general aims of critical CICU patient therapy are increasingly more often 
directed to life-sustaining treatments, while waiting for the underlying disease and/
or the acute condition to be positively resolved. In these cases, the aim is to gain 
time. Sometimes, however, the disease is in its terminal stage and is no longer treat-
able: this makes life-sustaining treatments progressively ineffective.

Moreover, the patient admitted to CICU is often submitted to therapies that could 
be considered futile. These aggressive and invasive treatments, at the end of life, are 
often excessive and incongruent with the wishes and expectations of the patient and 
family members.

But though Medicare patients have expressed, in over 70% of cases, the wish to 
receive palliative care at the end of life yet in around half of the cases death occurred 
in hospital and in a quarter of cases in ICU [43].

4.5.4	 �The Doctor

In CICU the mortality rate ranges from 5.6% to 7.4% and deaths occur in 30% of 
cases within the first 24 h [44].

This means that cardiologists often overestimate the effects of intensive care 
treatment and underestimate the risks [45]: essentially, they overestimate the prog-
nosis, and this has been known for a long time [46].

Physician training is addressed to always fighting death, even when this is no 
longer feasible, and all available technologies should be used to reach this objective, 
independently of human, social, and economic costs.

The false perception of treatment possibilities influences communication with 
the patient and family members and can generate false hope, with the risk of pro-
longing disproportionate treatment and further patient suffering [47].

On the other hand, there is contrasting data showing that over 80% of Dutch and 
Swedish interviewed cardiologists are willing to discuss the prognosis with patients 
suffering from HF.

However, they pointed out major barriers such as lack of time, patient cognitive 
aspects, unpredictability of prognosis, and fear of removing patient hope [48].
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Cardiologists should familiarise themselves with some subjects that are now 
largely unfamiliar:

	(a)	 Living with prognostic uncertainty in a more suitable way and learning the abil-
ity to share ethical discussions within a team [49].

	(b)	 Following a communication training programme with patients on end-of-
life issues.

	(c)	 Managing stress connected to patient discussion about death and dying.
	(d)	 Identifying the correct timing and setting for communication.
	(e)	 Embracing the “less is more” culture proposed by the Choosing Wisely move-

ment, aimed at reconsidering care strategies [25], especially regarding life-
sustaining treatments. Sometimes doing less can lead to more advantages for 
the patient: when considering disease-modifying therapies, is it always true that 
what is good at fighting the disease is always best for the patient [50]?

It is necessary to identify different outcomes other than survival. Also for CICU 
the success of intensive care treatment cannot merely be measured by survival data, 
but also by the quality of life preserved or restored, quality of death, and quality of 
human relationships involved in each death [51].

4.6	 �Conclusions

In most Western countries there is no formal communication training in medicine: 
Chap. 14 is dedicated specifically to this important issue. There are various sugges-
tions in literature on how to solve these limits.

Regardless of the efficacy of these tools, some simple elements should be consid-
ered [52]:

	1.	 Sharing clinical information with the patient, particularly everything related to 
the prognosis. It is essential to have previously shared this information within the 
care team.

	2.	 Defining with the patient and family members/caregivers the goals of the treat-
ment, the ethical and personal values at the core of the choices, and the priorities.

	3.	 Discussing and defining the options, risks, and benefits of possible therapies, above 
all life-sustaining and invasive ones, and cardiopulmonary resuscitation (defibrilla-
tion, external cardiac massage, ventilation, and eventual orotracheal intubation).

According to Daniel Sulmasy [53], who discusses these problems through the 
analysis of a poem by Thomas Eliot, “The Love Song of J. Alfred Prufrock”, every-
thing has a meaning, but it is insufficient if we do not reflect in depth on the inevi-
tability of death, and the uncertainty of our ethical decisions at the end of life.

The improvement of patient care at the end of life can only occur through a cul-
tural change that brings with it the ability to fully live our lives, to face our fears (the 
physician’s and the patient’s), and to learn to live with uncertainty.
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“… to emulate the virtues of the wise ones among us who are truly good persons 
as well as technically excellent physicians. That might be a challenge, but I am 
convinced that this is the key to improving care at the end of life. Eliot would ask 
us, do we dare?”
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5Informed Consent, Advance Directives, 
and Shared Care Planning

Giuseppe Renato Gristina

5.1	 �Introduction

The 1995 US SUPPORT study sensitized clinicians for the first time to the issues of 
patient suffering and their choices [1].

Subsequently, several studies [2–11] have analyzed the issue of decision-making 
in the final stages of life, particularly in patients admitted to ICUs.

In the Ethicus 1 study (enrolling patients in 1999–2000), a prospective observa-
tional study involving 37 European ICUs in 17 countries, most patients (95%) were 
not able to make decisions and their wishes were known only in a small percentage 
of cases (20%) [3]. In the same study, only 1% of patients adopted ADs, decision to 
forgo life-sustaining treatments (DFSLT) occurred in 72.6% of patients with wide 
variations among European regions [3, 9], and only 14% of critically ill patients 
expressed informed consent.

The Ethicus 2 study referred to patients enrolled in 2015–2016 and showed a 
significant increase in DFSLT practice (89.7%) compared to Ethicus 1 [4].

In Australian and New Zealand ICUs only 3.2% of patients had expressed indica-
tions of some form of treatment limitation before hospital admission [7].

In 84 Italian ICUs a DFSLT was carried out on 62% of 3793 dying patients 
(withdrawing/withholding 34%, do-not-resuscitate—DNR—order 28%) and 
mainly in ICUs with a lower mortality compared to those with a higher mortality, at 
the same level of disease severity [5].
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The elderly are a major issue: a multicenter Canadian study reports that 18% of 
patients had recorded some form of treatment limitation, and that during hospital-
ization another 25% had expressed such a provision [8].

Nevertheless, 72% of patients underwent mechanical ventilation and 85% 
received at least one of the following treatments: mechanical ventilation, vasopres-
sor infusion, or renal replacement therapy. Forty-nine % of patients died during one 
of these treatments. The average time spent in ICU by patients who died was 
12 days.

ADs had thus no impact on the limitation of aggressive and invasive treatments, 
even when family members had requested it.

In 13 French ICUs, DFSLT was recorded for 13% of patients, but during hospi-
talization the percentage increased to 48% of deceased patients [11].

Significant differences in the types of end-of-life (EoL) decision were recorded 
in line with religious beliefs and timing of activating limitations and of discussion 
with the patients and family members [10].

A 2011 survey showed that 66% of clinicians in Italy consider DFSLT legitimate 
if it respects patients’ wishes [12].

However, a 2013 multicenter European survey conducted by Italian general prac-
titioners (GPs) highlighted that out of the 2783 Italian patients enrolled in the study, 
affected by chronic degenerative diseases and followed up till death, only 25% had 
expressed a preference regarding the place of death and a mere 10% on the types of 
treatment, while only 5% had appointed a surrogate decision maker.

Moreover, in contrast with the rest of Europe, in Italy only 37% of patients near-
ing end of life turned to palliative care, whereas 90% of patients were admitted to 
hospitals in the last 2 months of life [13].

Other European and US studies have confirmed that not knowing patient wishes 
and preferences regarding therapy leads to treatment that, if the patients had been 
competent, they would have probably refused [14–17].

So, in Western countries, ADs have been adopted to protect patient auton-
omy [18].

In the USA around 70% of people who died in a nursing home, in a hospital, or 
at home had filled in ADs [19], but early debate has begun on their effectiveness 
[20] and many studies have shown that ADs modestly influence DFSLT [21] and 
they do not guarantee conformity between the patient’s wishes and the treatment 
received [22–24].

A more recent systematic review of the studies published between 2011 and 
2016 dealt with 795,909 cases from 150 studies. The patients had completed a liv-
ing will and/or durable power of attorney for health care. The study has shown that 
only 36.7% of patients had completed their ADs, with little variation between peo-
ple with chronic disease (38.2%) and healthy people (32.7%) [25].

As concerns ADs, there are many differences between the European countries, 
even in long-term-care facilities, where overall 32.4% had communicated ADs, but 
with a wide variability, ranging from 0 to 70% [26].
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To complete this general framework there are also important notes that highlight 
how patients with ADs had received therapy that overall was in line with their pref-
erences [27].

In an attempt to identify a more effective approach, the SCP model [28, 29] has 
been developed, in which ADs can be better integrated, and the patient can decide 
to accept or refuse the treatment based on the information the clinician provides.

SCP can be carried out at the beginning or during the course of a debilitating 
chronic disease or with a poor short-term prognosis. As with ADs, the patients can 
designate a health care proxy (HCP) who can decide for them while interacting with 
the medical team. Compared to ADs, SCP has the advantage of being developed and 
agreed within a patient-doctor relationship considering the specific clinical context 
and future evolution of disease. Consequently, in the event of patient incompetence, 
it is unlikely that SCP could be considered inappropriate or too general for the spe-
cific and real clinical situation.

Moreover, SCP is recorded by the doctor in the patient’s electronic file so it 
should be easier to retrieve if the patient is admitted to ICU or general ward, some-
thing that does not occur with ADs.

5.2	 �Legal and Ethical Aspects

The issues of informed consent (IC), ADs, and SCP have recently acquired greater 
relevance both for the increasing value of patient autonomy in the clinical decision-
making process and for the extraordinary progress in biomedical technology which 
allows long survival times. However, this is sometimes perceived as not being a real 
benefit by the patient, leading to disproportionate treatments.

At the same time, medical practice has largely been influenced by general greater 
attention to individual, civil, and political rights, and principles of social equality. 
This has laid the basis for the transition from medical paternalism (the doctor as the 
main decision maker) to patient autonomy and self-determination (patient as the 
main decision maker).

The requirement for IC prior to any kind of medical interventions comes from 
the respect for autonomy. This fundamental principle has been explicitly ratified by 
Article 5 of the 1997 Convention on Human Rights and Biomedicine [30].

Indeed there is now general agreement on the fundamental factors character-
izing IC:

•	 Concerning the patient—the full mental competence; understanding of informa-
tion and context; free and autonomous authorization to the medical act

•	 Concerning the clinician—to supply the patient, in a coercion-free context, with 
information suitable for their assessment of risk/benefits in that particular situa-
tion, documenting the whole information process through formal patient autho-
rization for the treatments
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Clinicians can therefore interpret IC as a three-stage process, with distinct but 
related phases:

•	 Listening—as recognition of patient rights, priorities, and preferences
•	 Information—as appropriate communication of technical data
•	 Consensus reaching—as moral choice of the patient, respecting their dignity and 

autonomy (the patient as moral agent)

In conclusion, IC can be interpreted from a legal and ethical point of view as a 
process aimed at choosing the most suitable treatment plan for the specific patient, 
based on clinical appropriateness and on ethical proportionality.

This approach to IC as an ethical principle that develops within the patient-doctor 
relationship justifies the growing interest in this respect in the Western legal 
tradition.

This is evident not only from the growing number of legal disputes in this 
domain, but also from the establishment of binding [1, 10–29, 31–33] and nonbind-
ing [1, 20–29, 31–33] legal instruments.

Nevertheless, some circumstances facilitate the violation of patient autonomy in 
ICUs [34].

Organ failure, together with sedation, pain, anxiety, and delirium, alters the 
patient’s level of consciousness, thus preventing autonomous decision-making. 
When dealing with critically ill patients, there is little time for extensive information 
to thoroughly discuss all the alternatives; family members’ and HCPs’ opinions 
may introduce uncertainty. Finally, a delay in obtaining IC increases risk for the 
patient [35, 36].

By contrast, critically ill patients require frequent diagnostic and invasive thera-
peutic procedures, with appropriate indications, which carry benefits but also some 
risks. Moreover, there are no specific guidelines regulating IC acquisition in ICUs.

The “implicit” consensus to treatment is still the standard approach [34, 37, 38], 
and patients take the risk of receiving aggressive treatment whose coherence with 
their preferences is effectively unclear.

When patients lose their decision-making ability, there are ethical and legal 
problems. In these cases it may be difficult to correctly identify a decision maker 
who can express consent or dissent. These same issues can arise when there is dis-
agreement between family members and care team.

In the last 20 years, in order to ensure the respect of patient autonomy (also when 
incompetent) and to overcome clinical paternalism, most countries have approved 
laws on IC and ADs.

In 2014, the WELPICUS study defined ADs as “an instrument that relays infor-
mation concerning an individual’s preferences and goals regarding medical proce-
dures and treatments, especially those used for EoL care. Advance directives intend 
to extend the patient’s autonomy to situations in which he/she is unable to express 
his/her preferences regarding treatment decisions. They reflect a patient’s individual 
moral, cultural, and religious attitudes” [39].
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The WELPICUS study emphasizes that clinicians should always ask patients to 
complete their ADs, discussing contents with them, including ADs in the decision-
making process, and certifying the patient’s wishes on life support treatments, either 
directly or, if incompetent, with HCP or a legal representative (LR).

There might be cases in which ADs are not respected. This happens if the doctor 
is requested to carry out an illegal act, if there is evidence that the patient changed 
their treatment plan, if the ADs are not coherent with the clinical situation.

ADs can assume two different forms that are not necessarily exclusive to 
each other:

	(a)	 Living wills: These documents are intended to allow individuals’ consent or 
dissent to treatment, thought and written in case there is an eventual inability to 
make future decisions. This type of AD can be “treatment oriented” (definition 
of treatments that the patient declares to refuse) or “result oriented” (withdraw-
ing or withholding treatments in case of an expected outcome or with a poor 
prognosis).

	(b)	 Lasting (or durable) power of attorney for health care: This allows people to 
name an HCP to make healthcare decisions on their behalf, once they become 
incompetent.

	(c)	 A combination of the two.

As previously mentioned, the theoretical ethical rationale for ADs is to guarantee 
respect for patient autonomy. As the patients have the right to refuse treatment, even 
when this is harmful to their health or may shorten their life, they should have the 
guarantee to continue exercising this right even when they lose their decision-
making capacity.

So, other than respect for patient autonomy, it can be stated that ADs contribute 
to patient benefit (principle of beneficence). Indeed, thanks to ADs, patients have 
the right to refuse treatments they consider intolerable and unintended treatment 
outcomes.

Certainly, AD is based on a specific interpretation of the patient-doctor relation-
ship that implies the right of the individual to consent to or deny consent to any 
treatment, including life-support tratments, even if she/he became aware of the dis-
sent risks.

In turn, the physician must follow the patient’s preferences and wishes in so far 
as they conform to law. This means that physicians must respect patient choice, 
regardless to whether they consider them clinically inappropriate.

In legal terms, since the 1990s, many Western legislation have started to regulate 
the efficacy and validity of ADs.

The main aspects dealt with are:

	1.	 The methods of guaranteeing patient’s full awareness of possible outcomes
	2.	 The methods of guaranteeing that ADs are always up to date
	3.	 Access to ADs by the physician who will take care of the patient
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All legislation allow physicians a certain degree of interpretation of ADs, while 
respecting patient wishes.

Moreover all legal systems prefer to maintain detailed formal legal requirements 
to ensure the certainty of ADs.

In most cases, ADs should be archived in the patient’s medical records. When a 
patient has not compiled their ADs, physicians must be guided by clinical appropri-
ateness and proportionality of treatment.

It is still generally recommended to consider indications previously expressed by 
the patient, even if not formalized in ADs.

These principles derive not only from national law and relative Codes of Medical 
Ethics, but also from the application of the principles expressed in the European 
Convention on Human Rights (ECHR) [30], the Oviedo Convention [40], and the 
Charter of Fundamental Rights of the European Union (CFR) [41], and their respec-
tive legal interpretations.

The aspect that varies notably from nation to nation refers to the role and the 
responsibility of the designated patient representative in their relationship to the 
doctors.

According to the different national legal systems, different types of representa-
tives are identified (e.g., fiduciario in Italy; personne de confiance in France; repre-
sentante in Spain). The powers and methods of appointment vary from system to 
system. The shared characteristic is that HCP acts and participates in the patient-
doctor relationship when the patient is not able to express their consent.

Variations on this subject include the possible existence of further representa-
tives (legal representatives, close relatives, etc.) and of legal actions, where there is 
disagreement between physicians, patients, family members, or HCP [42].

In cases of incompetent patients without ADs, there can frequently be disagree-
ment between doctors and surrogate decision makers due to differing prognostic 
assessments, more optimistic ones from the surrogate decision makers than those 
from the doctors. This leads to longer duration of life-sustaining treatments at the 
end of life [43].

In these situations, regular discussion of prognosis and treatment goals between 
clinicians and family members allows full consideration of patient values and pref-
erences [44].

This is the standard interpretation of ADs and their underlying conceptual basis 
in empirical and regulatory references in the literature.

However in clinical practice, as highlighted by numerous studies, very few 
patients possess AD documents before their admission to ICU [34]. Also, when 
available, ADs do not guarantee coherence between treatments received and patient 
wishes [19, 45], having little influence on decisions to limit treatments [46–48], 
being static compared to the dynamic nature of the disease [49]. This leaves the 
clinician with no indications when facing other situations [50].

This may reflect situations where the patient is initially asked to supply basic 
information on their wish to receive advanced life supports as in the case of cardio-
circulatory arrest. ADs should instead include detailed and thorough discussion 
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involving the patient in the planning of all stages of the disease and in the prepara-
tion of choices.

Yet, despite this approach, less than 50% of involved patients complete their 
ADs [51].

Clinical practice and assistance in chronic degenerative diseases have identified 
SCP as an important opportunity to improve documentation of treatment prefer-
ences within a continuous dialogue throughout the whole duration of the disease, 
rather than occurring at a specific time as with ADs. ACP considers on the one hand 
the individual and subjective clinical progress, and on the other hand all the possible 
amendments that can consequently impact patient choices (wishes, preferences, 
and will).

SCP is thus a decisional process relying on a consultation between competent 
patient, clinicians, family members, and other representatives. The patient decides 
the level of treatment intensity/quality should she/he become incompetent. This 
greatly helps physicians in respecting the patient’s desires [52].

SCP is a bidirectional informative process that allows healthcare professionals to 
know patient expectations and values, and allows patients to understand the disease 
severity, the prognosis, and the necessary diagnostic-therapeutic tools, while pro-
moting informed choices and ensuring agreement between treatments chosen and 
those received [53, 54].

SCP models for specific clinical conditions have shown that a coordinated, sys-
tematic, patient- and family-centered approach, that includes discussions of EoL 
care in a shared decision-making process [55–57], improves its quality [58–60], 
reducing psychological stress for all people involved [61–63].

As such, ADs developed within the SCP context gain reliability and 
significance.

Western legislation and Scientific Societies currently support SCP models that 
include ADs [64–71]. The aim is to commit to improving the quality of EoL care. 
Still, these two tools do not seem to have achieved the expected spread among 
patients.

5.3	 �Shared Care Planning and Advance Directives 
in Cardiology

The survival of patients with cardiovascular diseases has significantly increased 
thanks to several diagnostic and therapeutic advances. However, mortality is still 
high, particularly in heart failure (HF) patients, and exceeds that of many cancers.

The guidelines recommend discussing ADs with patients suffering from heart 
disease, particularly HF [69–71]. Despite this, data supporting the prevalence of 
ADs in patients with severe cardiac diseases is poor.

There are several reasons to explain these data: poor training of cardiologists on 
discussing SCP and ADs, lack of knowledge of palliative care opportunities in HF 
treatment, emotional impact of SCP discussion, and absence of a multidisciplinary 
collaboration [72].
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In order to modify clinical practice and obtain effective results in SCP imple-
mentation in heart failure [73], periodic training meetings are required. These 
should be offered to clinicians, family members, and patients.

Patient-family engagement programs also show a significant improvement in 
outcomes for CICU patients after an acute event, and the opportunity to implement 
SCP with the patient and to share decisions with the surrogate decision maker [74].

A more detailed study carried out in the USA has shown that the prevalence of 
ADs in 112 patients admitted to CICU was low and not different to that shown in a 
group of 105 cancer patients (26% vs. 31%). However, only 39 patients with HF and 
7 with pulmonary hypertension reported to have been previously asked about 
ADs [75].

Subsequently, a study from Duke University analyzed a sample of 505 CICU 
patients [76] who were asked at admission if they had already completed ADs. 
64.4% of patients (n = 325) did not provide ADs before hospital admission, and 
among the 213 patients who initially refused to complete their AD, 33.8% moti-
vated their choice with a lack of understanding of the question.

Finally, only 48 patients completed ADs during their hospitalization.
Old age, comorbidities, and being white were directly correlated to willingness 

to AD. ADs were less frequent in the presence of family members, to whom the 
patients prevalently delegated their choices.

A Dutch observational prospective study assessed preferences in patients with 
severe chronic obstructive pulmonary disease (COPD) (n = 105) and HF (n = 80). 
Preferences were related to life-sustaining treatments, to SCP, and to communica-
tion quality on EoL issues. Patients rarely discussed ADs with their doctor (5.9% 
COPD patients; 3.9% HF patients), despite having the ability to indicate their life-
sustaining treatment preferences based on the burden they should tolerate, on the 
type and probability of the outcome. Also, the majority of patients stated that in 
their current state of health they would have rather preferred cardiopulmonary 
resuscitation (CPR) (COPD 70.5%; CHF 62.5%) and/or mechanical ventilation 
(COPD 70.5%; CHF 66.3%) [77].

A US observational prospective study based on 608 patients affected by HF, in 
New York Heart Association (NYHA) class III–IV, showed that only 41% of patients 
had ADs at enrolment. Most ADs appointed a surrogate decision maker (90.4%), 
most frequently a spouse (41.8% of cases) or son/daughter (27.7%).

However patients’ wishes regarding the use of EoL CPR, mechanical ventilation, 
and dialysis were only present in 41.4%, 38.6%, and 10.0%, respectively. Patients 
who had completed ADs specifying treatment limits received mechanical ventila-
tion less frequently and fewer were admitted to ICU compared to the others, show-
ing that ADs were not respected in all cases [78].

In another prospective study on 622 elderly HF patients (mean age 77 years) in 
NYHA class III–IV, EoL preferences were explored defining patient willingness to 
both accept a shorter life without symptoms and undergo CPR if needed.

Of the 555 respondents to the first question, 74% were unwilling to exchange 
survival time for a better quality of life. This percentage increased as time went on 
(85% after 1 year, 87% at 18 months; p < 0.001). Of the 603 patients that expressed 
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their preferences regarding CPR, 51% declared accepting CPR if necessary, 39% 
did not want to receive CPR even if necessary, and 10% were undecided. These 
preferences did not correlate to final outcomes in 32% of cases [79].

A particular situation concerns patients with implantable cardioverter-
defibrillators (ICD), where the device can deliver frequent and painful shocks at 
EoL, with no significant advantage in survival, but with a worsening of patient qual-
ity of life [80] (see Chap. 8 for details).

In these situations, it is important to decide if and how to proceed with device 
deactivation, in agreement with the patient or the surrogate decision maker.

However, in most cases neither the patient nor the family members are informed 
at ICD implantation, and in later stages of the disease, about the possibility of con-
sidering the deactivation at the EoL.

A study of 420 patients with ICD showed that 127 patients (30%) had an AD, 
with 83 ADs (65%) completed more than 1 year before ICD implantation and 10 
(8%) completed. ADs mentioned a number of different life-sustaining treatments 
(artificial nutrition, 46 (37%); CPR, 25 (20%); mechanical ventilation, 22 (17%); 
and hemodialysis, 9 (7%)). Pain control or comfort measures were mentioned in 
less than 50% of ADs. However, only two ADs mentioned ICD or its deactivation at 
the end of life [81].

The Merchant’s study is even more significant. Among 701 patients with ICDs, 
23.4% had ADs, and only 1 patient made specific reference to ICD deactivation at 
the end of life [82].

Another study in 205 patients with cardiac pacemaker (PM) showed that 50% of 
patients had executed an AD (mentioning CPR, mechanical ventilation, or hemodi-
alysis), while only 1 patient specifically mentioned possible PM deactivation at the 
EoL [83].

As far as do-not-resuscitate orders (DNR) are concerned, a meta-analysis 
conducted on 27,707 patients highlighted that DNR orders were associated with 
multimorbidities, above all cognitive deterioration, cancer, and stroke. The 
probability that a cardiac disease (coronary artery disease or congestive heart 
failure) was associated to a DNR was less than that for the other analyzed condi-
tions [84].

The factors most frequently associated to the presence of ADs were analyzed in 
a retrospective study of 44,768 HF patients admitted to 2 US hospitals. Only 12.7% 
of patients possessed ADs at admission. The significant determinant factors were 
old age, sex (female), being white, high social-economic status, high risk of adverse 
outcome, expected hospital stay duration >5 days, discharge from a hospice, pres-
ence of palliative care consulting, and presence of a DNR [85].

Lastly, a Cochrane Library review assessed the effects of ACP in patients with 
HF compared to usual care strategies that do not have any components promoting 
ACP. The review included seven studies from the USA and the UK collecting data 
on 876 patients (mean age range 62–82; sex 53–100% male).

Only one study reported a coherence between patients’ preference and EoL care, 
but due to the small study sample results were inconclusive [86].
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Generally, there was no evidence of a difference in the quality of life between the 
two groups of patients. The discussions with participants could contribute to improv-
ing documentation of the ACP process.

Three studies have reported that the implementation of ACP led to a decrease of 
depressive burden, while there was an increase in mortality for all reasons in the 
ACP group.

Positive results emerge from another systematic review and meta-analysis of 14 
randomized clinical trials with 2924 patients with HF: ACP improves quality of life, 
patient satisfaction of EoL care, and communication [58].

5.4	 �Conclusions

Cardiovascular diseases, especially HF and particularly in its final stages, are a 
unique challenge for clinicians wishing to ensure a suitable medical assistance in 
EoL patients, even at a human level.

The accurate prediction of the time of death in chronic heart disease patients is 
particularly difficult due to often-present lifesaving devices, advanced and effective 
pharmacological treatments prolonging life, and course of the disease, although 
punctuated by increasingly severe recurrences.

Nevertheless, there is solid evidence that healthcare professionals still have 
difficulty in communication with patients and their caregivers on EoL care 
preferences.

Palliative care and EoL discussions should occur before the disease trajectory 
approaches the final stages. Although many Western countries’ legal systems have 
included ADs, ACP, and HCP appointment in their legislative systems, a culture of 
EoL choices and planning is not yet widespread.

Clinicians will understand how patients and their caregivers perceive the future 
only by offering them early exhaustive knowledge on future stages and possible 
directions of the disease. This allows clinicians to prepare patients and caregivers to 
identify the different disease stages and to determine if communication and discus-
sions reduce discomfort and improve palliative care outcomes.

The advanced HF patient may represent the main model for integrating palliative 
care (intended in the broad sense as the treatment of all patient’s physical, psycho-
logical, family, and social needs) into the experience of illness, developing the 
simultaneous care approach [87].

From this perspective a 2004 consensus conference identified five questions 
dealing with EoL assistance for CHF patients.

Even after many years [88], these questions are still pertinent today:

•	 How can the physical, mental, and social burdens be reduced for advanced HF 
patients and their families?

•	 Which patients receive benefits from what treatments?
•	 Which treatments improve quality of life, obtaining the results sought by patients 

and family members?
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•	 How can you coordinate assistance between different care locations?
•	 Which is the best way to communicate prognosis and treatment options?

These five questions effectively summarize some of the gaps that are currently 
present in the discussion with terminally ill HF patients. The American Heart 
Association, in liaison with the Heart Failure Society of America and the American 
Association of Heart Failure Nurses, have issued a joint declaration on the decision-
making process in advanced HF, attempting to deal with these questions [89].

Finding effective answers is still an important cultural, ethical, and social objec-
tive both for health professionals and for researchers.
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6Withholding or Withdrawing Life-
Sustaining Treatments

Giuseppe Renato Gristina

6.1	 �Introduction

In Western countries over the last decades, thanks to the advances in medical tech-
nology and pharmacology, there has been a continuous development of intensive 
care medicine resulting in an increasing number of general intensive care units 
(ICUs) and specialized ones (i.e., cardiac intensive care unit—CICU).

In 2012, the total number of ICU beds in Europe was on average 11.5/100,000 
inhabitants, indicating a positive correlation with gross domestic product in each 
country [1].

The broad diffusion of ICUs has resulted in a continuously increasing number of 
hospitalized patients, while the mortality rate for acute severe diseases has reduced 
to the current 16% [2].

At the same time the demographic and the epidemiological characteristics of 
patients admitted to CICUs have greatly changed [3]. This leads to a wider variety 
of conditions being currently managed in CICUs, ranging from the need of cardiac 
monitoring to the treatment of severe cardiovascular diseases with multiple-organ 
failures [4–6].

In addition, there is an increasing awareness among ICU doctors that not all 
patients can benefit from intensive care and many should be accompanied towards 
a dignified death [7–10]. In these cases, treatments do not improve prognosis, but 
transform death into a process whose duration is proportional to the treatment inten-
sity. This real-life experience has contributed to change the perception of intensive 
medicine among most healthcare professionals.
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As there is no data in literature specific to CICUs, these considerations derive 
from ICUs’ experience.

A 2007 study, on 1899 healthcare professionals, showed that most of them con-
sidered quality of life more important than the value of life itself. Moreover, if 
affected by a terminal disease, clinicians and nurses would have preferred entering 
a palliative care program rather than an intensive one [11].

Thus, most deaths in ICUs today follow a decision to limit life-sustaining treat-
ments—decision to forgo life-sustaining treatments—DFLSTs [12, 13].

In 2015 a consensus conference [14] established the definitions of end-of-life 
(EoL) practices:

•	 Life-sustaining treatments (LSTs) are defined as those commonly considered as 
lifesaving: cardiopulmonary resuscitation, mechanical ventilation with or with-
out endotracheal intubation, mechanical circulatory supports or cardiac elec-
tronic devices, use of vasopressors and/or cardioactive drugs, renal replacement 
therapies, artificial nutrition, and massive use of blood products, antibiotics, and 
intravenous fluids.

•	 If LSTs cannot improve prognosis but only prolong the dying process, clinicians 
should refrain from using them, discussing this choice with the patient if possi-
ble, or with their healthcare proxy if present, or with family members.

•	 LSTs must be used according to the patient’s preferences and values. If a patient 
does not want to start or continue a LST and this desire is expressed in full 
awareness or in the ways provided by law, this must be respected.

•	 DFLSTs can be performed in two ways: withholding life-sustaining treatments 
(WHLST) or withdrawing life-sustaining treatments (WDLST). WHLST can 
refer to the decision not to start LSTs (for example not practicing cardiopulmo-
nary resuscitation in the event of a cardiocirculatory arrest—do not resuscitate, 
DNR), or the decision not to intensify the ongoing LSTs, if the disease worsens 
or with the onset of particular complications (do not escalate, DNE) [15].

•	 The active shortening of the dying process (ASDP) is defined as the circum-
stance in which the physician takes action in order to shorten the dying process 
of the patient. This links to the definition of euthanasia and should not be con-
fused with WHLST or WDLST.

6.2	 �Forgoing Life-Sustaining Treatments: 
The Clinical Practice

A wide variability regarding the two methods of carrying out a DFLST has been 
reported between different geographic areas, ICUs, and intensive care groups [16].

As suggested by numerous studies, several factors are associated with the signifi-
cant differences in the prevalence of one DFLST method to another. These include 
the clinician’s cultural background, their religious affiliation, and various legislative 
frameworks [17].
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ICUs in Eastern countries and Israel report a major prevalence of WHLST prac-
tice [18–21] whereas in Western countries more recourse to WDLST seems to be 
increasing over time [22], being influenced by factors such as availability of a 
trustee [23], patient’s advanced age [24], and severe, irreversible disease [25].

These factors account for only one part of the variability.
Three studies carried out in ICUs in England [26], the USA [27], and Europe [5] 

have shown a wide range of WDLST prevalence (0–96%, 0–79%, and 5–69%, 
respectively).

The same result arose in another US study, carried out in 153 ICUs. The study 
considered the relationship between the patients’ demographic and social character-
istics, the type and severity of the disease, and the ICUs’ organizational models [28].

In an additional US study, only 34% of 1446 healthcare professionals considered 
WHLST and WDLST as equivalent [26].

Another study conducted in Italy in 2003 explored the perception regarding 
DFLST of 225 clinicians across 20 ICUs in Milan (Lombardy region). Seventy-
seven % of clinicians considered the proportion of deaths preceded by DFLST rang-
ing from 1 to 10% of cases, while 53% affirmed that there was no ethical difference 
between WHLST and WDLST.

Twenty-six % considered WHLST morally more acceptable than WDLST. On 
the other hand, 51% of clinicians judged WDLST as psychologically more complex 
and strenuous to deal with, compared to WHLST. The main reasons for the DFLST 
were identified as the lack of response to full treatment (42%), the futility of treat-
ment (50%), the severity of the underlying disease (48%), or a preexisting neuro-
logical disease (43%) [29].

In 2010, a study conducted on 84 Italian general ICUs showed that DFLST pre-
ceded 62% of the 3793 total deaths. In 28% WHLST was carried out via DNR, 
ensuring full support for the remaining treatments; in 16% of the remaining cases 
WHLST was practiced via DNE, while WDLST was practiced in 17%.

A particularly interesting aspect highlighted by this study concerns the higher 
mortality, for the same disease severity, evidenced in the ICUs with a lower-than-
average propensity for DFLST. On the other hand, there was a lower mortality in 
ICUs with a higher-than-average propensity to DFLST indicating that DFLST was 
not carried out against patients’ best interests [30].

Even though a systematic review of the guidelines and recommendations has 
shown that in 97% of analyzed documents WHLST and WDLST were considered 
ethically and legally equal [31] and that there is also significant agreement among 
physicians [32], this subject remains controversial in clinical practice.

6.3	 �Physician Preferences

In terms of clinical ethics, physicians seem to lean mainly for the theory of non-
equivalence: if in some situations it is allowed not to start a treatment, it cannot be 
allowed to suspend one that has already started [33].
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A first possible reason for this preference is that during the decision-making process 
the physicians tend not to modify the state of things [34]. This status quo bias leads 
physicians to judge harmful actions as worse than equally harmful omissions [35].

Therefore, they intuitively consider active treatment withdrawing worse than 
withholding it [36].

Regarding the relationship between WHLST, WDLST, and distributive justice, it 
is well known that clinicians work on a “first-come-first-serve” rule [37, 38]. This 
rule is simple to apply and clear. However, this leads to ethically questionable con-
clusions: if patient X has only 1% possibility of survival with intensive care treat-
ment and patient Y has 99% possibility of survival with the same treatment, the 
“first-come-first serve” rule would give priority to X if they arrive first. A further 
concern, relating to WDLST practice in a context of limited resources, deals with 
WDLST based on morally unjustifiable criteria (ethnicity, skin color, religion, etc.). 
However, also with WHLST it is possible to take decisions that might prove unjust.

Another reason clinicians prefer to manage treatment limitation via WHLST is 
that the decision not to admit the patient to ICU can be communicated directly to the 
physicians requesting it from wards or emergency department, and not discussed 
with the patient, trustee, or family members.

In contrast, the process that leads to the WDLST decision requires previous dis-
cussion within the healthcare team, and then agreement with the patient, family 
members, or legal representative. However, it is always difficult to communicate to 
family members that continuing intensive treatment is no longer in the patient’s best 
interests and that the healthcare team has decided on WDLST [26, 27].

As far as the legal aspects regarding WDLST/WHLST are concerned, it is neces-
sary to highlight the perception that physicians have of their professional responsi-
bility regarding WDLST.

In the USA, Canada, New Zealand, and some European countries including Italy, 
the principle of proportionality of treatment, including in the final stages of life, and 
resort to DFLST are all covered by specific laws. The contents of these laws vary from 
system to system according to the relationship with the recipients, clinical conditions 
justifying the procedure, methods of intervention, and clinician involvement [39].

Despite this, given the close causal and temporal relationship between WDLST 
and death, the physicians may fear legal disputes when involved in WDLST rather 
than in WHLST [26, 40].

6.4	 �Withdrawing Life-Sustaining Treatment: Arguments 
in Favor

In clinical practice, the choice for WDLST compared to WHLST would offer the 
patient a trial of an intensive care treatment that is interrupted if the sought-after 
results are not achieved (ICU test).

The ICU test may be carried out in different ways:

–– Time-limited (maximal medical therapy over a limited time, at the end of which 
there may be more elements to come to a decision)
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–– Event-limited (continue the ongoing treatment but suspending it if new acute 
events appear)

–– Skill-limited (continue the ongoing treatment without increasing its level)

This approach guarantees the patient a chance and the clinicians the possibility 
to make a prognosis based on fact, rather than remaining in the uncertainty of hav-
ing denied a chance on the basis of a probabilistic calculation, albeit accurate. This 
argument makes a relevant difference between the two DFLST methods.

There is also another reason for which treatment interruption should be allowed.
When intensive treatment is continued despite a poor prognosis, this treatment 

could be denied to other patients more likely to benefit from it. This is not only a 
theoretical problem. Studies focusing on the ICU admission issue have also shown 
an increase in risk of death in patients that were refused admission, equal to 2.5 
times the risk calculated after adjustment for disease severity markers [41].

6.5	 �Withholding Life-Sustaining Treatment: Arguments 
in Favor

An argument used in favor of WDLST is the usefulness of an ICU test. As a conse-
quence of recent demographic and epidemiological changes in the Western popula-
tion, the number of “end-stage” chronic patients admitted to hospital and 
inappropriately admitted to ICU has progressively increased. In this context, it 
seems that the ICU test has not reached its expected goal. A series of studies show 
that, once admitted to ICU, these patients undergo prolonged hospital stay with a 
significantly higher mortality than the average, both in ICU and within 1 year after 
discharge [42]. Variables such as age [43], comorbidities [44], functional-cognitive 
status [45], frailty [46], and quality of life before and after hospitalization [47, 48] 
should be taken carefully into consideration [49] for an appropriate triage [50] and 
when discussing with patients and their loved ones on the feasible treatment 
goals [51].

However, in a high percentage of cases, patients passing the ICU test are then 
readmitted to ICU due to subsequent clinical worsening caused by disease relapse. 
Readmission allows additional survival time, but ever shorter, with an increase in 
suffering both for the patients and their family, and in costs for the society [52].

6.6	 �Withdrawing or Withholding Life-Sustaining 
Treatments: Means or Goals?

At a theoretical level it can be agreed that there are no substantial differences 
between WDLST and WHLST. In both cases the decision refers to a situation where 
clinicians recognize that LSTs do not improve the prognosis, prolonging the dying 
process that leads, in turn, to more suffering for the patients and their loved ones.
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The situation is different at a practical level. Differences can be better understood 
if two representative situations are considered.

A patient affected by a chronic-degenerative disease experiences a clinical wors-
ening suggesting a need for intensive care. If this is disproportionate according to a 
clinical assessment, and WHLST is decided, the patient will not be admitted to 
ICU. However, it will be possible to continue ongoing treatments, while receiving 
simultaneous palliative care that improves the quality of the end of life and provides 
a dignified death in a time variable of hours to days. In contrast, if the patient is 
admitted for an ICU test and this does not positively modify the prognosis, deciding 
for WDLST means interrupting the life-sustaining treatments and starting palliative 
sedation. Death will follow shortly.

Some difference certainly exists between these two circumstances, regarding dif-
ferent types of stress, suffering, and commitment for the patient, the family mem-
bers, and the whole healthcare team [53].

In light of the principle of autonomy, this difference represents an important core 
of information that should be passed on to the patient and family members in order 
to bring about a course of action in line with their preferences and values.

In conclusion, in clinical practice there is no theoretical algorithm defining which 
is the best or worst method for implementing a DFLST.

The only way to deal with the difficult task of caring for a patient at the end of 
life and communicating with family members is to adequately choose which 
option—WDLST or WHLST—is the best method according to patient’s values and 
preferences and according to an overall assessment of the patient’s clinical condi-
tions and care setting (ward, ICU, emergency room).

It is then important that any decision is taken as early as possible. All possibili-
ties should always be discussed, first within the healthcare team and then with the 
family members. The final decisions should be explicit, properly shared and com-
municated, having achieved a consensus, and finally documented on medical 
records.

If this is true in the case of WDLST in ICU, it is even truer in the case of WHLST 
outside of the ICU. This will allow everyone to deal with the approaching death in 
the best possible way.

6.7	 �Forgoing Life-Sustaining Treatments: How to Do

6.7.1	 �Ethical Principles

A treatment may be defined as potentially inappropriate (futile) if the patient is 
unlikely to benefit from it or, when notwithstanding a possible benefit, it is deemed 
inappropriate for the patient given the severity of their clinical condition [54, 55].

A treatment is proportionate, therefore legitimate and ethically lawful, only if 
beyond being clinically appropriate, it is also accepted with full awareness by the 
patient.
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If the patient is no longer competent, the treatment will coherently adhere to the 
individual’s life project, as far as it is possible to reconstruct it.

Clinical appropriateness responds to the reasonable probability that a specific 
treatment on a specific person can meet the sought-after beneficial expectations, 
positively changing the prognosis and predicting a reasonable recovery 
perspective.

Patient acceptance responds, however, to their personal assessment of the quality 
of the possible recovery. This is defined by the relationship between psychophysical 
benefit and burden derived from that treatment, even if clinically appropriate.

Any treatment, whether clinically inappropriate or appropriate, but not accepted 
by the patient and so disproportionate, must be suspended or not initiated, and this 
must be done in a way that respects patient dignity and family sensitivity.

In emergency cases, where it is not possible to obtain informed consent (IC) 
from the patient, and/or advance directives (ADs) are not available and/or clinical 
elements to formulate a reasonable prognosis are insufficient, the clinician proceeds 
to the appropriate intensive treatments. The assessment of correct treatment pro-
gression (proportionality assessment) is postponed to a later stage.

When the patient is incapable of giving IC, the clinician will refer to the ADs or 
the healthcare proxy or the legal guardian where present.

Without all these conditions the physician will try to reconstruct the patient’s 
wishes through the testimony of family members, guided by the criterion of the 
patient’s best interest [45, 46].

6.7.2	 �Decision to Forgo Life-Sustaining Treatments: 
Theoretical Approach

Clinical ethical reasoning aims at planning the best possible course of action for a 
specific patient. When the decision is to limit treatment (WDLST or WHLST), it is 
necessary to clearly distinguish and define:

	1.	 The clinical picture (diagnosis, prognosis, possible therapeutic strategies, level 
and reasons of uncertainty)

	2.	 The responsibilities (people involved in the decision-making process, healthcare 
team and others, and their roles)

	3.	 The values (identification of the possible ethical dilemmas, the discordant per-
spectives, the potential conflicts)

	4.	 The decision (identification of appropriate strategy, its argumentation, alterna-
tive choices)

EoL management is often difficult. Continuous, productive discussion supported 
by expert teamwork and shared agreement ensures quality of the method, even if 
there is not always unanimity on the subject.

Each department should define a protocol providing the guidelines to deal with 
both the decision-making process, leading to eventual treatment limitations, and any 
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conflict of opinions within the healthcare team and/or between clinicians and family 
members.

If the decision to limit treatment does not meet the family members’ consensus 
or leads to conflict, the clinician must gradually involve the family members leading 
them to understand and share the motivations underlying the medical decision and 
strategy.

This goal should be achieved without the family members carrying the moral 
weight of the decision.

Although good communication often leads to shared choices, sometimes it can 
be difficult to get family members to understand that treatment limitations represent 
the patient’s best interest.

In this situation, expert external interventions (consultants or ethics committees) 
will help with conflict mediation and resolution.

It might be ethically acceptable to consent to family requests, even when not 
shared by physicians, provided that the choice does not imply risk of harming the 
patient’s dignity or is unacceptable in terms of allocation of resources.

The decision relating to proportionality of treatment is the prerogative of each 
person, whether they can express their consent/dissent to the treatment or, if incom-
petent, have prepared ADs. This is even better if in a context of shared care plan-
ning (SCP).

The fact that prognostic uncertainty can be reduced but not eliminated should not 
lead to prognostic paralysis (an alibi for not making decisions) [56].

In this sense, there is no schematic approach applicable to different clinical situ-
ations. The possibility of a “time- or event- or skill-limited” approach must always 
be considered.

The decision-making process that leads to treatment limitation must always be 
clearly and explicitly documented in the medical records [57].

6.7.3	 �Decision to Forgo Life-Sustaining Treatments: The Goals

The limitation of treatments has the sole purpose of avoiding the prolonging agony, 
allowing the patient to die from the consequences of their disease. This clearly dif-
fers from euthanasia where shortening of the dying process is the intention.

It is clinically appropriate and ethically responsible not to prolong the dying 
process when approaching the terminal stages of the disease. The treatment-limiting 
process must minimize the dying patient’s suffering and adopt the most suitable 
approach for the specific clinical situation [45, 46].

DFLST should be considered when:

	1.	 The clinical situation renders treatment continuation inappropriate
	2.	 The patient withdraws or denies their consent
	3.	 There is no response to treatment
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The limitation of treatments always implies therapy reassessment towards 
increased palliative care.

Clinicians have a moral duty to ensure adequate symptom management at the 
end of life. This can be done through the administration of sedative and analgesic 
drugs in doses that, theoretically, could shorten the dying person’s life [58].

The double-effect doctrine morally distinguishes between the administration of 
drugs aimed at shortening the life of a dying person and the administration of those 
same drugs to ensure an adequate control of pain and other symptoms (dyspnea, 
agitation, delirium, nausea), even when high doses are needed [59]. In this case, 
there is a conscious risk of shortening life even though this is not the purpose.

Some studies have shown that the administration of sedative and analgesic drugs 
at the end of life does not accelerate the dying process [60].

The aim of deep sedation when administered in the final stages of life should be 
clearly explained to family members and documented on medical records. According 
to the clinical response of the dying patient, symptoms and drug dose titrations 
should be reassessed.

A suitable sedation and analgesic plan must always be formulated, particularly 
before WDLST, to anticipate the development of intense symptoms [60].

6.7.4	 �Withdrawing Life-Sustaining Treatments: Basics 
in Clinical Practice

The abrupt withdrawal of all life-sustaining treatments, except for mechanical ven-
tilation and mechanical circulatory supports, does not induce distress to the 
patient [46].

Hence, there is no rationale in proceeding to a slow treatment de-escalation, 
including antibiotics and blood product infusion, hydration, nutrition, and renal 
replacement therapies.

The timing of suspension for each treatment should be patient-tailored and, in 
any case, it should be sequential. This can be done by observing the patient’s 
response following the suspension of each treatment, before suspending the 
next one.

It is recommended to suspend life-sustaining treatments in the following order:

	1.	 Renal replacement therapies
	2.	 Antibiotics, blood products, hydration, and nutrition
	3.	 Vasopressors and/or inotropes, cardiac implantable electronic devices  

(see Chap. 7 for details), or mechanical circulatory supports (intra-aortic balloon 
pump, extracorporeal membrane oxygenation, ventricular assist device)

	4.	 Mechanical ventilation

During treatment withdrawing, supplementary oxygen should be administered 
only if necessary to comfort the dying person [57].
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All diagnostic procedures and laboratory tests should be suspended as they are 
inappropriate and annoying for the patient.

Continuous monitoring must be noninvasive (heart rate, noninvasive blood pres-
sure measurement) to provide patient suffering control and eventual reassessment of 
sedative and analgesic administration.

Each measurement should be carried out ensuring the dying person’s privacy at 
the bedside. If a long period of suffering is expected in ICU, transfer to a private 
room should be considered, ICU accommodation availability permitting.

It is mandatory to guarantee deep continuous sedation to the dying patient candi-
date for WDLST, to prevent or treat symptoms causing suffering (pain, agitation, 
delirium, respiratory distress) [57].

Doses of sedative and analgesic drugs must be titrated according to the patient’s 
response. The dosage limits coincide with those necessary to obtain suitable symp-
tom control for the whole duration of the EoL stages [57].

A combination of opioids and hypnotics can be used for palliative sedation dur-
ing the withdrawing of life-sustaining treatments. As with opioids, a bolus dose 
followed by intravenous infusion is recommended [58].

Withdrawal of mechanical ventilation takes place through progressive reduction 
of ventilator support until spontaneous respiration is reached [57].

There is a theoretical rationale to gradual weaning from these supports, because 
rapid reduction of oxygen supply until withdrawal may lead to respiratory distress.

It can be suggested to withdraw mechanical ventilation so as to ensure patient 
comfort at each step. This may be obtained through gradual reduction of inspired 
oxygen concentration, ventilator rate, positive end-expiratory pressure, and pressure 
support [57].

The use of noninvasive ventilation (NIV) in EoL care must be carefully assessed 
[61]. NIV should be reserved only to cases where drugs did not reach the optimal 
deep sedation effect (the desired effect) and it should not be routinely used follow-
ing withdrawal of mechanical ventilation after extubation [52].

6.8	 �Conclusions

The clinical and assistance path for EoL patients is now part of intensive medicine 
and requires the same levels of knowledge, skill, and experience as all the other 
areas of activity carried out in the ICU.

The decision to limit the life-sustaining treatments (WHLST or WDLST) is an 
integral part of this pathway.

As physicians working in an era of great technological and pharmacological 
advancement, it should be a privilege for us to assist our patients, also during the 
dying process. Physicians must prevent death from becoming a technological or 
impersonal event, guaranteeing that those for whom we can do nothing more die in 
dignity.

This means that there is the need to reassess treatments towards palliation: stop-
ping treatment does not mean stopping care. It means recognizing that for each 
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patient, as with medicine, there is a limit to treatment in terms of rationality (knowl-
edge cannot satisfy all requests), clinical efficacy (a limit that changes with scien-
tific knowledge advancement), and sense (the acceptability of moral choices).
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7Deactivation of Cardiac Implantable 
Electronic Devices (CIEDs) at the End 
of Life

Massimo Romanò

7.1	 �Introduction

Patients with left ventricular dysfunction may benefit from pharmacological, inter-
ventional and surgical treatments, and from dedicated cardiac implantable elec-
tronic devices (CIEDs).

These devices include Implantable Cardioverter Defibrillators (ICDs) to prevent 
sudden cardiac death, Cardiac Resynchronisation Therapy (CRT) in patients with 
complete left bundle branch block (LBBB), eventually associated with ICD (CRT-
D), and normal pacemakers (PM) to treat bradyarrhythmias [1].

When the patient’s condition worsens, at the final stages of life (multiple-organ 
failure, acute cerebrovascular events, cancer, chronic neurological diseases, etc.) the 
question may arise whether to deactivate these devices or to leave them active until 
the patient’s death [2–6].

This is especially true for patients with ICDs as they might receive frequent and 
painful shocks from the device, in the last stages of life.

The deactivation choice comes along with different clinical, ethical and rela-
tional issues specific to the different devices.

Cardiologists are generally late in dealing with these issues due to their cultural, 
training and emotional reasons [7, 8]. They feel great discomfort initiating discus-
sion on treatment choices with patients and family members at the end of life 
(EoL) [9].

This compromises optimal patient care due to the inadequate attention to the 
quality of life and needs of advanced/terminally ill patients, particularly those 
with HF.
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When dealing with CIED deactivation, clinicians must comply with medical eth-
ics principles, with special attention on the principle of patient autonomy [10].

7.2	 �Implantable Cardioverter-Defibrillators (ICDs)

ICD implants for primary prevention of sudden cardiac death are advised for 
patients with post-infarction left ventricular dysfunction or patients affected by HF 
of any aetiology [11, 12], even with more recent reassessment in patients with non-
ischaemic HF [13].

The incidence of HF patients’ sudden death has significantly reduced thanks to 
pharmacological, ICD and CRT therapies. However, the correct selection of patients 
to be submitted to ICD implants is an increasingly more relevant problem [14, 15].

The most recent available data reports about 737,000 new ICD implants and over 
254,000 ICD replacements worldwide each year [16, 17].

Total ICD implants in Italy in 2018 amount to 18,353 (13,994 first implants and 
4359 replacements) [18].

In the Madit II study [19] the relative risk of death at 20 months in patients with 
post-infarction left ventricular dysfunction and with ICD implants is reduced by 
31%, compared to a conventional treatment group, the absolute risk is reduced by 
5.6%, while at 8 years the relative risk is reduced by 34% and the absolute risk by 
13% [20].

In patients with heart failure, the relative risk of death is reduced by 23% and the 
absolute risk by 7.2% at 5 years [21].

The annual percentage of delivered shocks (appropriate and inappropriate) varies 
according to the main studies: it registers 7.5% in the SCD-HeFT study [21] (ran-
domised trial, with a mean follow-up of 5 years), with an annual 5.1% of appropri-
ate shock on malignant ventricular tachyarrhythmias, while in a wide-ranging 
Swedish study [22] (3-year mean follow-up) the total yearly shock percentage was 
8.4% (appropriate shock 6%/year, inappropriate shock 2.4%/year).

During a long-term follow-up patients implanted with ICDs as primary preven-
tion will in most cases experience a non-arrhythmic death due to the progression of 
the heart disease or other severe pathologies, for instance organ failure, cancer, 
degenerative neurological diseases and dementia, without the device ever delivering 
appropriate shocks until the last weeks or days of life.

In a study that analysed ICD memory data in 125 deceased patients suffering 
from HF, death due to arrhythmias occurred in a minority of cases (13%), while 
37% of deaths were secondary to the progression of HF and 38% to non-cardiac 
causes [23].

The prolonging of arrhythmia detection time allows a reduction in the total num-
ber of shocks, appropriate and inappropriate, and a greater use of antitachycardia 
therapy [24].

However, implants are linked to anxiety and depression in about 20% of patients 
[25]. This percentage doubles in patients that have received shocks, appropriate and 
inappropriate, with a dose-response relationship: the more shocks received, the 
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greater the anxiety. The intense pain caused by the shock, a sense of insecurity and 
more generally a fear of death are the main causes for this psychological reac-
tion [26].

The main issue is whether and how to proceed with ICD deactivation in patients 
with severe deterioration of their general clinical conditions and at the EoL. In fact, 
patients are at risk of receiving painful and frequent shocks with no significant sur-
vival advantage, but with a worsening of their quality of life.

To solve the issue, ICD shock frequency in the last stages of life needs first to be 
analysed: Table 7.1 shows data from the main surveys dealing with EoL shock fre-
quency. It emerges that shocks are far more frequent in the last days or hours of life, 
often with the characteristics of an arrhythmic storm.

The problems with ICD deactivation in EoL patients, supported by Scientific 
Societies recommendations [2, 3, 9], are more than present [23, 27–33].

7.2.1	 �Ethical Problems

One of the queries relating to EoL ICD deactivation refers to the nature of a cardiac 
device once it has been implanted.

Is the device an indivisible part of the patient? If so, does the deactivation result 
in a euthanasia-type action?

On this matter Scientific Societies recommendations [2, 3] take up and state 
Daniel Sulmasy’s thesis [34, 35] where distinctions are made between the different 
forms of treatment.

According to Sulmasy, ‘all therapies intending to restore health can be classified 
in two different ways: regulative and constitutive’. ‘Regulative’ treatment aims at 
returning the organism to its own homeostatic equilibrium. This is the case, for 
example, for antiarrhythmic or antipyretic drugs, and ICD. The ‘constitutive’ treat-
ment takes over the function that the body can no longer carry out by itself (see 
Fig. 7.1).

‘Constitutive’ therapies can further be distinguished into replacement or substi-
tutive therapies: replacement therapy is a treatment that becomes an integral part of 
the body and completely replaces a lost physiological function (organ transplant, 
artificial heart valve). Substitutive therapy, on the other hand, refers to a function 
substitution, in a different manner to what occurs in a healthy person (dialysis, 

Table 7.1  Incidence of ICD shock at the end of life

Author Source Patients % of shock Time lapse
Goldstein [27] Relatives 100 20% Weeks/days/hours
Goldstein [28] Hospice nd 58% Last year
Sherazi [29] Madit II 98 15% Last weeks
Kinch-Westerdhal 
[23]

ICD 125 31% Last hours (arrhythmic storm 24%)

Trussler [55] ICD 50 20% Last month
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mechanical ventilation, mechanical circulatory support); it does not become a part 
of the patient and needs external technical support.

These distinctions can support the decision to deactivate a device or not [34–36]. 
It is unethical to ‘deactivate’ an organ transplant, for example by administering 
drugs that are potentially lethal for the organ, whereas it is ethical with dialysis or 
mechanical ventilation, in specific clinical contexts, especially at the end of life [37].

ICDs are generally identified as regulative [2, 3, 23, 27, 30, 31, 33] as they return 
the abnormal cardiac rhythm to normal sinus rhythm. Based on this regulative 
action, their deactivation may be considered ethical.

EoL ICD deactivation can be supported by various ethical reasons, from both 
principlism and sanctity/inviolability of life ethics.

The first refers to four bioethics principles: autonomy and self-determination 
(respect the patient’s decisions), beneficence (propose good for the patient), non-
maleficence (primum non nocere—do no harm) and distributive justice (guarantee 
the patient’s free access to available treatments and the equal distribution of eco-
nomic and human resources available). ICD deactivation is morally acceptable if it 
respects patient autonomy and promotes good for the patient avoiding any harm [38].

The second, sanctity of life ethics, is characterised by the prohibition of interfer-
ence with the finalism intrinsic to human life [39].

In this ethical vision the justification for ICD deactivation is based on the double-
effect doctrine. It is morally lawful to carry out a treatment that has a positive effect 
(alleviating suffering) and a possible negative effect (hypothetical shortening of 
life), provided that certain requirements are respected:

	1.	 The causative action is not in itself bad, but good or neutral.
	2.	 The good and bad effects both take place contemporarily to the action, i.e. the 

good effect is not obtained by or from the bad effect.

Regulative Therapies

They coax the body back toward
its own homeostatic equilibrium

Constitutive Therapies

Substitutive therapiesReplacement Therapies

They take over a function that
the body can no longer provide for itself.

They provide the functions                          They substitute a pathologically lost
that have been lost due to pathology             function through external technical support
(Organ transplant -Artificial valve)                    (mechanical ventilation, hemodialysis )

Fig. 7.1  Different definitions of treatment and their bioethics meaning. Sulmasy D. [34] modified
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	3.	 The intention is oriented towards good or good effect; the bad effect is not sought 
but is only expected or permitted.

	4.	 The relationship between the desired good effect and the bad tolerated effect is 
reasonably proportionate.

Contrary opinion to ICD deactivation does not seem to emerge from the various 
religious orientations [40].

At the ethical level, the deactivation of an ICD is thus a possible option and 
coherent with the EoL palliative approach. Death is not immediate; it is due to the 
final progression of the underlying disease, not due to the introduction of a new 
pathology or the intention to actively induce the end of the patient’s life, even if in 
agreement with the patient. Thus, it is completely different from euthanasia or 
assisted suicide [34, 35].

In general, physicians and bioethicists agree on different meanings of ‘killing’ 
and ‘allowing to die’, even if with some differences.

Karches and Sulmasy define it as: ‘An act of killing creates a new, lethal, patho-
logic state in a human being with the intention of causing death, whereas an act of 
allowing to die occurs when a physician withholds or withdraws a treatment of a 
preexisting fatal disease, foreseeing the patient’s likely death. Acts of allowing to 
die can sometimes be morally justified. The intention must be to end the treatment, 
not the patient’ [36].

All the authors highlight the importance of sharing the decision with the patients 
and respecting their autonomy, regardless of the meanings attributed to the device. 
Accordingly this should be the only element to consider for an ethical judgment [2, 
3, 10, 30, 31]. Autonomy of the competent patient is the overriding principle in any 
decision.

In incompetent patients, the choice relating to ICD deactivation should follow a 
hierarchical scale consisting of [41]:

	1.	 Advance directives.
	2.	 In the absence of advance directives, the so-called substituted judgement (that is, 

the desires and wishes previously expressed by the patient to family members or 
the care team) must be adopted, while taking into account the practical difficul-
ties that this situation sometimes entails [41].

	3.	 In the absence of the two preceding conditions, the patient’s best interest is iden-
tified, based on the balance between expected benefits and treatment burden, 
according to the principle of proportionality.

It is clearly unethical to unilaterally decide to deactivate an ICD against the will 
of the patient, family members or surrogate decision maker, even when the doctor 
considers it futile maintaining it active [42, 43].

A related issue is whether or not to replace an ICD due to end of battery life, 
particularly in the elderly. Here it is considered correct to generally reassess the case 
due to possible variations in the clinical picture that led to the first implant and to 
balance the relationship between treatment aims, quality of life, costs and risk of 
complications from ICD replacement [44].
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Moreover, in patients undergoing generator replacement, the residual risk of 
appropriate shocks is not negligible, even in elderly patients, in the absence of inter-
vention during the first implant [45]; this can occur even with only moderate left 
ventricular dysfunction [46].

7.2.2	 �Information and Patient Awareness

There is a broad gap between what patients should know and what they actually 
know about the final stages of life, and hence what they need to know about ICD 
management [47]. This is reflected in a broad and heterogenous range of patient and 
physician behaviour.

In a wide-ranging Swedish register of over 2400 patients with ICDs, 40% of 
patients did not want to discuss either their disease trajectory or device deactivation, 
regardless of the presence of HF [47]. The willingness to discuss increases only in 
cases of repeated shocks, high levels of anxiety or concern related to the presence of 
ICD. Similarly, also the clinician’s willingness is limited.

Patient perplexities or opposition [48] to device deactivation is generally due to 
a lack of information on the real impact of the ICD on the quality and duration of 
life, and due to differing opinions on EoL deactivation.

Patients generally overestimate HF prognosis compared to risk scores, even in 
the more advanced stages of the disease [49].

In many cases, the obstacles to shared care planning (SCP) in patients with 
CIEDs are secondary to a combination of factors. These include the overestimation 
of the impact that the devices themselves can have on disease progression and prob-
ability of dying, the lack of patient-doctor communication and the relationship with 
technological progress presupposing the infallibility of devices in preventing death, 
defined by some as the biotechnical embrace [50]. In short, information is generally 
incomplete and scant.

This data confirms what emerges from the study by Stewart et al. [51]. It is based 
on interview reports from 105 enrolled patients according to the SCDHeFT study 
indications: 65% patients had an ICD for primary prevention of sudden death, of 
which 82% never received a shock.

Patients were questioned on the quantity of lives they thought ICDs could save 
over 5 years (in the SCDHeFT study 7.2%): 77% thought it was more than 10 and 
54% thought it could be over 50.

When facing hypothetical scenarios in which deactivation could be considered, 
70% of patients with ICDs were unwilling, even at the final stages of cancer, 55% 
also with repeated and daily shocks, and no one was willing to deactivate ICDs also 
in case of intense suffering from continuous dyspnoea at rest.

ICD deactivation is not even considered among the listed choices in the advance 
directives (ADs): in the Kinch Westerdhal et  al. [23] study, 52% of interviewed 
patients had expressed ADs, above all the ‘do-not-resuscitate’ (DNR) order.
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Nevertheless, 51% of patients that had given DNR orders still had the ICD active 
up to 1 h prior to death and the deactivation occurred only in 49% of cases, on aver-
age 4 days before death.

In several studies [33, 52–56] in which AD percentages ranged from 30% to 
50%, only a minimum percentage of patients (1–8%) had formulated specific ADs 
allowing ICD deactivation (see Table 7.2), except in one numerically small study 
where ICD deactivation was included in the AD in 32% of cases [56].

Moreover, (Table 7.2) variable percentages of patients (from 17% to 28%) judged 
EoL ICD deactivation procedure similar to assisted suicide or to euthanasia 
[32, 52–56].

The percentage of patients informed of eventual ICD deactivation at the time of 
implantation is low and a significant number of them would prefer to discuss it at 
the end of life; however, half of the patients were willing to discuss it at the moment 
of the implantation (see Table 7.3) [57–59].

What sometimes impacts willingness to discuss and eventually start device deac-
tivation can be the stage of disease or the non-eligibility to advanced treatments, for 
instance heart transplant or mechanical circulatory support. Effective professional 
training is needed to improve physicians’ communication and thus encourage con-
versations on deactivation, but still, this does not increase the number of deactivated 
devices [60].

Table 7.2  Patient opinions and preferences on end-of-life ICD deactivation

Author Patients
Assisted suicide/
Euthanasia

Advance 
Directives

Advance Directives/
ICD

Kirkpatrick 
[33]

278 26% 51% 2%

Tajouri [52] 420 nd 30% 2%
Stromberg 
[53]

3067 28% nd nd

Kramer [54] 546 17% 47% 8%
Buchalter 
[55]

150 nd 57% 0.75%

Trussler [56] 49 nd 41% 32%

Table 7.3  Patient opinions and preferences on end-of-life ICD deactivation information

Author Patients
Informed at moment of 
implantation?

Discussed at moment of 
implantation?

Discussed at end 
of life?

Raphael 
[57]

54 38% 40% 21%

Thylen 
[58]

3067 14% 50% 69%

Pedersen 
[59]

294 28% 49% 26%
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A separate case is that of the very elderly (octogenarians or nonagenarians), a 
quarter of whom do not have sufficient information on ICD functioning, nor on the 
ethical and practical aspects of deactivation. Only 13% had discussed it with their 
doctor or family members. The majority desired a replacement even if they were old 
or gravely ill and 30% wished the ICD to be active, despite the chance of receiving 
a shock in the final stages of disease [61].

Around one-third of patients had discussed the possible disease trajectory with 
their doctor; this significantly increased the willingness to deactivation. Thanks to 
discussions on ICD deactivation, the last decade has witnessed a rise in willingness 
to discuss it (from 6% to 35%), as with the actual number of deactivations (from 
16% to 42%); nevertheless, the majority of patients die with active devices [56, 62].

On the other hand, there are reports where the majority of interviewees state to 
be interested not only in discussion, but also in approving the decision to deactivate 
the ICD at the end of life [57, 59, 63].

In this complex, variable and evolving situation, with a large number of patients 
unwilling to discuss the disease trajectory and EoL decisions (including the deacti-
vation of a life-saving device), how should we position ourselves?

We should respect the patient’s choices without prevarication, improving our 
communication skills with the goal of increasing patient awareness, achieving 
transparent shared decision-making ensuring patient-informed choices [56, 60].

7.2.3	 �The Opinion of Physicians and Nurses

There is a great deal of evidence that physicians do not fully have the communica-
tion tools to properly address these issues with the patient and family members [7] 
and perceive even the possibility of deactivating an implanted device as nega-
tive [64].

The Scientific Societies documents [2, 3] suggest that the decision to deactivate 
an ICD must be the result of a shared process between the physician, the patient and 
the family members. It should become part of a discussion on the possible illness 
trajectory. Finally it should be integrated within a shared decision-making process 
and initiated early (preferably at the time of the implantation) and not at the end 
of life.

However, this happens rarely and irregularly [65], as reported by the different 
surveys carried out, with misperceptions of ethical and legal aspects.

The distress experienced by physicians during ICD deactivation talks is intense, 
more than that dealing with the withdrawal of other life support treatments, namely 
dialysis or mechanical ventilation. 48% consider ICD deactivation as ethically dif-
ferent to those procedures and 20% believe that the decision might have legal con-
sequences [7].

However, at least in intention, many physicians (56–83%) would start discussing 
ICD deactivation in cases of terminal illness, which is still less than those willing to 
discuss advance directives or DNR (82–94%) [66].
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In other surveys, 10–20% of doctors considered deactivation unethical, analo-
gous to assisted suicide or euthanasia, and over 40% judged it illegal [67, 68].

In a survey carried out in 47 European centres [69], 85% of cardiologists reported 
to have discussed deactivation only in specific cases, whereas 62% thought it cor-
rect to discuss it with the patient at the end of life.

In a more recent study [70], 79% of the doctors interviewed did not feel uncom-
fortable thinking of discussing ICD deactivation with the patient and 35% stated 
doing so routinely.

Most distressed are the younger doctors, with only 16% usually discussing it 
with the patient. 21% of those interviewed erroneously believed that DNR orders 
are equivalent to the deactivation request.

Training to improve communication with patients has produced contrasting 
results.

Choi et al. have reported positive results from 6 months’ teaching sessions with 
cardiologists and two groups of patients, regarding ICD deactivation. The first group 
had expressed a DNR order and the other would receive palliative care. At the end 
of the sessions, the percentage of patients that had discussed deactivation increased 
from 32% to 70% in the DNR group and from 50% to 93% in the palliative care 
group. In parallel, the percentage of ICD deactivation increased from 29% to 40% 
in the DNR group and from 45% to 73% in the palliative care group [71].

In another recent study, despite basal high self-assessment rating, based on trust 
and skill in discussion on ACP, an ad hoc physician training did not produce signifi-
cant improvement after 3 months [72].

Although palliativists are largely favourable to ICD deactivation, they point out 
a lack of experience in starting the discussion, together with a lack of familiarity 
with specific shared protocols [66].

A key but sometimes neglected professional figure in EoL decisions for patients 
with ICD is the nursing team.

Nurses consider information received by the patients on ADs and ICD deactiva-
tion as insufficient. They think, in contrast to what has been accepted up to now in 
biomedical ethics, that there is a difference between withholding a treatment and 
withdrawing one, and consider ICD deactivation as being acceptable in EoL patients 
only after all the other treatments have been withdrawn. In any case, ICD deactiva-
tion comes along with suffering [73].

The practice varies from country to country. US physicians and nurses are more 
inclined to deactivation discussion compared to Europeans. However, nurses are 
more reluctant and feel less secure compared to doctors [74].

A similar situation (roles and ethical conflicts) is also experienced by industry 
representatives, when, in the absence of skilled physicians, they are involved in ICD 
deactivation procedures (more common in North America than in Europe) [75].

A common fact emerges from the surveys reported in literature: ICD deactiva-
tion can only occur ‘peacefully’ if it is within a process discussed over time with the 
patient. Consideration should start in the pre-implant stage, in an informed way and 
within a schedule that progressively deals with issues relating to prognosis, allow-
ing complete and shared care planning, including ADs.
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In conclusion:

	1.	 Patients with ICD in the final stage of life frequently receive repeated, painful 
shocks which cannot change the evolution of the underlying illness.

	2.	 Patients are often reluctant, if not contrary, to discussing EoL decisions and 
issues, generally due to a lack of complete information on the efficacy of cardiac 
implanted devices and the problems connected to their management. They do not 
receive adequate information in the pre-implant stage nor during follow-up. 
They are more willing to deactivation when they have received repeated shocks 
and have a bad quality of life.

	3.	 Physicians are unprepared in the discussion of these issues; their relationship 
with the patient could profoundly change by improving communication skills.

The Heart Rhythm Society (HRS) and the European Heart Rhythm Association 
(EHRA) consensus documents [2, 3] provide some behavioural suggestions:

	1.	 ICD deactivation must be the final point of a transparent and well-deliberated 
process, with full and documented traceability (also written) of the decisions 
taken by the patient and the physician.

	2.	 If the conscience clause is invoked by the physician and/or industry representa-
tive, another physician or industry representative must be available.

	3.	 The possibility to deactivate an ICD, when the disease worsens, should be dis-
cussed with the patient at the moment of implant and be an integral part of 
informed consent including specific references and sentences concerning the 
situations in which to proceed with deactivation.

	4.	 The patient that chooses to deactivate an ICD must be guaranteed that eventual 
reconsideration will be accepted, and the device reactivated.

	5.	 It is possible to deactivate only ICD shock and maintain the antitachycardia ther-
apies that do not determine symptoms, bearing in mind that sometimes they can 
accelerate the ventricular tachycardia frequency, leading to ventricular 
fibrillation.

	6.	 In case of arrhythmic storm, if deactivation cannot be arranged, the application 
of a magnet over the device allows temporary deactivation of shock delivery, 
leaving the anti-bradycardia pacing unaltered.

7.3	 �Cardiac Pacemaker (PM)-Cardiac Resynchronisation 
Therapy-Pacemaker (CRT-P)

PMs can deliver continuous pacing (in PM-dependent patients or in patients with 
CRT-P) or intermittent pacing (in non-PM-dependent patients).

Queries relating to deactivation in the final stages of life can be posed also with 
these devices.

PM or CRT-P deactivation has partially different ethical and clinical issues com-
pared to ICDs or CRT-Ds.
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First of all, they do not cause symptoms that could interfere with the patient’s 
quality of life.

Secondly, in CRT-P or in non-PM-dependent patients, device deactivation is not 
to be considered. This is because the clinical picture could be worsened by the 
symptomatic bradycardia following deactivation, with hemodynamic deterioration, 
contradicting one basic principle of palliative care, namely to guarantee the best 
quality of life for the dying person.

The choice of deactivating the PM or CRT-P in PM-dependent patients is ethi-
cally controversial, as the deactivation would lead to almost immediate patient 
death [10, 76, 77].

HRS recommendations [2] do not discriminate between ICDs and PMs on the 
ethical level, considering that the request to deactivate the devices by the competent 
patient (or by surrogate decision maker, if the patient is incompetent) is to be satis-
fied according to the principle of autonomy [31, 36].

EHRA recommendations [3] are more elusive on this issue, due to different sen-
sitivities and legislation in European countries. It must be noted that in Italy the 
recent 219/2017 law has recognised the individual’s faculty to dispose of their own 
body, their own health and their own life via informed consent (IC), shared care 
planning and ADs [78].

The number of papers relating to PM deactivation are far more infrequent in lit-
erature, compared to those dealing with ICD deactivation. This is probably due to 
the significant psychological impact involved with PM deactivation. According to 
the majority of authors, there is no difference between PM deactivation in a 
PM-dependent patient and withdrawing mechanical ventilation or renal replace-
ment therapies (defined by Sulmasy as substitutive therapies [34]), in specific clini-
cal conditions [7, 36].

The PM-dependent patient’s request to deactivate the device must be evaluated 
not only in respect of his/her decisional autonomy, but also in the context of the 
patient’s burden of suffering, accompanying symptoms and quality of life, which 
are not influenced by PM [36].

The cause of death may occur from the underlying disease, and not from PM 
deactivation.

According to other authors, instead, PMs should be referred to as replacement 
therapies and should not be deactivated, as in this case the patient’s death would be 
caused by an external intervention not related to the underlying disease, leading to 
a condition similar to euthanasia [10, 77, 78].

7.4	 �Conclusions

EoL conversations are complex, particularly regarding the management of life sup-
port treatments and CIEDs.

As there are no standardised approaches, it would certainly be useful if hospitals 
define specific protocols, with the aim of establishing with which patients, when 
and in what ways it is necessary to start the conversation [79].
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According to the Scientific Societies recommendations [2, 3], the discussion on 
the possibility of deactivating a CIED should start before device implantation, be 
part of IC and continue over time (continuous informed consent), with periodic 
updates in relation to the evolution of the clinical picture [9].

This creates anxiety in the physician suggesting the implant and confusion in the 
patient receiving the apparently contradictory message: ‘I am proposing the implant 
of a lifesaving device and at the same time I am talking to you about the possibility 
of deactivating it in the future’ [80].

However, physicians cannot hide the problems deriving from the implanted 
CIED in specific clinical conditions from patients and their family members.

Discussion on CIED deactivation should also be started at the time of device 
replacement, if there is life-limiting disease diagnosis or a patient enters a palliative 
care programme.

The later the discussion begins, the more difficult it will be to explain to the 
patient the complexity of the decision-making process.

In order to adequately deal with this problem, specific training programmes for 
all cardiologists should be mandatory. When managing difficult and complex con-
versations, support from an expert palliative care consultant should be granted.

Finally, there is a crucial element that has not yet been well addressed in litera-
ture. Technological evolution offers the patient higher probability to overcome very 
critical stages of the disease; however, the overestimation of the technological 
potential has triggered two possible negative and closely linked consequences: the 
treatment imperative and the technological imperative.

The treatment imperative potentially leads to treatments that are unlikely to bring 
any clinical benefits.

The technological imperative refers to the physician’s attitude to the employment 
of certain therapies because they are available, even if not recommended, within the 
logic of doing whatever and everything possible, which can also occur in a self-
referential way [81].

This influences the choices and decisions of cardiologists and patients.
The ethical questions at the root of the choices to deactivate a CIED can be ana-

lysed based on a moral algorithm centred on specific questions. Even though it was 
proposed 20 years ago by Edmund Pellegrino, [82] the algorithm is still relevant 
today [36].

	1.	 Who decides? As previously discussed, the decision is primarily taken by the 
competent patient (the principle of autonomy) and, if not, according to ADs, the 
presence of a surrogate decision maker or a durable power of attorney. In their 
absence, substituted judgement is a crucial element [41].

	2.	 With what criteria? The basic criterion is related to clinical treatment futility, 
with all the problems connected to its definition [83]. The main elements are 
treatment efficacy in relation to the stage of the disease and its natural course; the 
benefits connected to treatment; the economic burden; the clinical and psycho-
logical burden for the patient and their quality of life; and the patient’s age.
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	3.	 How to resolve conflicts and prevent them? Discussion within the healthcare 
team and with the patient, family members and eventual surrogate decision mak-
ers is a fundamental prerequisite to answering positively to queries. Ethical, psy-
chological and religious consultation can be essential elements of support in the 
most complex cases.

In the absence of the two preceding conditions, the best interest of the patient is 
identified, based on the balance between expected benefits and treatment severity, 
according to the principle of proportionality.
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8Withdrawal of Mechanical Circulatory 
Support in the Cardiac Intensive Care 
Unit
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and A. Reshad Garan

8.1	 �Introduction

As a result of advancements in healthcare technologies, many patients who suffer 
from severe cardiopulmonary disease can be artificially supported by life-sustaining 
treatment (LST) to ensure adequate oxygenation, ventilation, and cardiac output. 
However, it should be recognized that those LSTs can support hemodynamics tem-
porarily, but cannot reverse the disease progression. Despite the advancement of the 
technology, cardiovascular disease remains the top cause of death globally, repre-
senting 31% of all global death [1]. The mortality in the intensive care unit (ICU) 
remains high; approximately 20% of deaths in the United States occur in an inten-
sive care setting [2]. When treatment options are negotiated for the patients who are 
at their end of life (EOL) in the ICU, decision-making regarding withdrawal of LST 
(e.g., mechanical ventilation, vasopressor medications, and renal replacement ther-
apy) is always challenging. Especially, in the cardiac ICU, patients are more likely 
to have cardiovascular implantable electronic devices (CIEDs) such as permanent 
pacemakers (PPM) including cardiac resynchronization therapy (CRT) and 
implantable cardioverter-defibrillators (ICD); more recently, they are likely to be 
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supported by mechanical circulatory support devices (MCSDs) which include intra-
aortic balloon pump (IABP), percutaneous ventricular assist devices (e.g., Impella 
[Abiomed, Danvers, MA] and TandemHeart [LivaNova, Pittsburgh, PA]), extracor-
poreal membrane oxygenation (ECMO), and durable left ventricular assist device 
(LVAD). Deactivation or removal of CIEDs and MCSDs at EOL poses substantial 
challenges to the clinician. The aim of this chapter is to highlight these challenges 
and provide guidance for clinicians through this process of withdrawal of LST, 
including CIEDs and MCSDs.

8.2	 �Why Is LST Withdrawal Challenging?

The withdrawal of LSTs may generate significant distress for patients, family, and 
even clinicians. The majority of physicians have experience with discontinuation of 
mechanical ventilation [3, 4] because it is more frequently encountered. However, 
physicians have less experience and comfort with discussing cessation of CIEDs [3, 
5], and this discomfort is often increased when the patient’s hemodynamics are 
dependent on these devices. In a survey of Heart Rhythm Society members who are 
experienced with CIEDs, significantly more respondents reported that they were 
comfortable deactivating an ICD than a PPM [6]. Similarly, significantly more med-
ical professionals view PPM withdrawal in a PPM-dependent patient akin to 
physician-assisted suicide or euthanasia, while there were no differences in attitudes 
in the withdrawal in the non-PPM-dependent patient [7]. Furthermore, some clini-
cians familiar with LVADs regard withdrawing LVAD support as a form of euthana-
sia and feel uncomfortable turning off the device [8]. This discomfort and lack of 
understanding are likely among the main reasons for the fact that conversations 
regarding device deactivation infrequently occur at the time of initiation of these 
treatments [9].

Communication regarding the EOL experience at an earlier stage is paramount. 
In LVAD therapy, for example, it has been proposed that the medical team should 
have a thorough conversation with patients and family prior to LVAD implantation 
as “preparedness planning” [10]. However, this process has not been standardized 
yet and there is great variability between LVAD institutions. As a result, bereaved 
caregivers of LVAD patients describe a high level of confusion at the EOL [11]. 
Similarly, in other LSTs too, the lack of communication results in a great deal of 
confusion and distress on the patient side at the EOL [12–14]. This discomfort is 
likely caused by the fact that death may quickly ensue after the withdrawal 
of MCSDs.

With MCSDs, in particular, forethought with respect to the patient’s disease tra-
jectory is often encouraged to avoid a “bridge to nowhere” situation. Such a situa-
tion occurs when MCSDs are placed initially for rapidly progressive circulatory 
collapse with the hope for the recovery or more long-term future treatment such as 
cardiac transplant or long-term durable LVADs, but none of these options are ulti-
mately available due to the medical condition. In this situation, MCSDs continue to 
support the patient’s circulation but only in the ICU setting. This scenario where the 
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patient is confined to the ICU for the rest of her or his life may be emotionally 
charged and can be made more challenging if the patient is awake and aware of their 
dependence on the device.

8.3	 �Ethical Consideration in Withdrawal 
of Cardiopulmonary Devices

One reason for clinician discomfort with LST withdrawal is confusion between 
euthanasia or physician-assisted suicide and withdrawal of LSTs. Euthanasia is 
defined as an act that intentionally causes death in someone who is very sick or suf-
fering. In physician-assisted suicide, a physician helps a patient in taking her or his 
own life by intentionally providing a lethal dose of medication with the knowledge 
that the patient might commit suicide [15]. As shown in Table 8.1, there is a clear 
distinction between withdrawal of LST and euthanasia/physician-assisted suicide in 
terms of physician’s intent and cause of death [16].

It has been generally accepted, both ethically and legally, that patients have a 
right to refuse any treatments or request withdrawal of any therapy as long as the 
burden of the treatment outweighs the benefits [17–20]. There is no legal or ethical 
distinction among the type of LSTs, regardless of the dependence on those treat-
ments, such as CIEDs or MCSDs [16, 21, 22].

When withdrawal of LSTs is considered, clinicians should consider several ques-
tions: (1) Who is making decisions for the patient? (2) By what criteria are those 
decisions being made? (3) How are conflicts among decision-makers prevented or 
resolved? [18] The decision should be made by the patient when he or she has a 
clear decision-making capacity, and by a surrogate when the patient is incapaci-
tated. Each patient is unique and weighs benefits and burdens differently with their 
own values, preferences, and healthcare goals. Ultimately, the patients’ decisions 
have priority over clinicians’ decisions and clinicians should not impose their moral 
views on patients [16]. Often there are conflicts among the patient, family, and clini-
cians. In many instances, these may stem from misunderstanding or miscommuni-
cation regarding the goals of care and/or the role of LSTs.

In such situations, palliative care teams may be particularly helpful because this 
discussion requires sensitive communication among patients, families, and the 
interdisciplinary care team. If necessary, consultation from the ethics team, social 
work, or chaplain should be used proactively. If clinicians feel uncomfortable with 
the withdrawal of LSTs for emotional or moral reasons (which may be more com-
mon in a “bridge to nowhere” situation), they should not be compelled to join the 

Table 8.1  The difference between withdrawal of LST and physician-assisted suicide/euthanasia

Withdrawal of LST Physician-assisted suicide, euthanasia
Physician’s 
intent

Remove the burdensome treatment Terminate the life

Cause of death The underlying disease Intervention provided
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deactivation process [23]. However, they should not abandon the patient and they 
should facilitate the transfer of care to another clinician who is willing to help the 
patient [24].

8.4	 �Approach to Specific Life-Sustaining Treatments

Removal or deactivation of different forms of LST including mechanical ventila-
tion, ICD, PPM, and MCSDs (IABP, pVAD, ECMO, and durable LVAD) has unique 
considerations. Since withdrawal of mechanical ventilation is one of the most com-
monly accepted practices, aspects of this practice may be applied to withdrawal of 
other devices as well.

8.5	 �Mechanical Ventilation

The most common approaches to withdrawing ventilator support are immediate 
extubation (removal of the endotracheal tube or discontinuation of ventilator sup-
port in patients with tracheostomy) and terminal weaning (gradual reduction of 
inspired oxygen concentration and/or mandatory ventilator rate). Both of these 
approaches are supported by guidelines from major medical societies [25–27]. The 
patient’s and clinician’s comfort, and the family’s perceptions, should influence the 
manner in which withdrawal is pursued. Even though a decision has been made to 
withdraw life support, such a decision is often emotionally charged. It is paramount 
for clinicians to focus on the comfort of the patient and provide guidance and sup-
port to family at each step of the way. Below is the checklist for the withdrawal 
process [28–30].

After extubation, clinicians should monitor the patient’s condition carefully. The 
only way to monitor the degree of comfort or discomfort is serial physical examina-
tions at the bedside. Diagnostic testing or other methods of monitoring the patient 
should not be pursued. Because patients often cannot express themselves during this 
process, clinicians should make clinical management decisions using nonverbal 
cues, such as facial expressions, rate and pattern of breathing, use of accessory 
muscles, and movement of the body.

8.6	 �MCSDs (IABP, Impella, ECMO, and LVAD)

As opposed to mechanical ventilation, a smaller group of healthcare providers has 
experience and comfort with deactivation or withdrawal of MCSDs; this may be 
related to the fact that patients are not only hemodynamically dependent on MCSDs 
but they may also be alert and involved in discussions regarding the process of 
MCSD withdrawal. The process of withdrawal of MCSDs is akin to that of mechan-
ical ventilation (Table 8.2), but clinicians should acknowledge that survival after 
deactivation of MCSDs could be very short; although it could be hours to a few days 

S. Nakagawa et al.



135

[21], most often it is in the range of minutes [31]. Therefore, the following two 
points should be emphasized.

First, the deactivation process should be clearly outlined among the medical 
team. More frequently, patients are on other types of LSTs as well (mechanical 
ventilation, renal replacement therapy, vasopressors, etc.) and those should be dis-
continued at the same time as MCSD deactivation. If the family requests “the most 
natural death with dignity,” for example, it may be prudent to withdraw mechanical 
ventilation first prior to the MCSD as the patient could otherwise be still connected 
to the ventilator at the time of death.

Table 8.2  The flow of withdrawal of mechanical ventilation

6–12 h prior to extubation
1. Stop artificial nutrition (enteral feeding). Start anticholinergic to reduce airway secretions.
Immediately prior to extubation
1. Encourage family to make arrangements for special music or rituals.
2. �Explain the process of withdrawal and counsel on potential outcomes following withdrawal. 

Clarify if family would like to be present in the room during the withdrawal process.
3. �When there are multiple LSTs (renal replacement therapy, vasopressors, ICDs, etc.), 

consider the order of withdrawal and share the strategy among the medical team.
4. �Document clinical findings, discussion with patients or surrogates, and goals of care. DNR 

and DNI order should be confirmed and documented. If necessary, contact the appropriate 
department in the hospital to acquire authorization.

5. �Ensure that all the alarms are turned off. Instruct respiratory therapy and nursing staffs their 
roles.

6. Remove restraints and unnecessary medical paraphernalia.
During extubation
1. Make sure that paralytics have worn off, if they have been used.
2. �Administer anticholinergic to reduce secretions (20–30 min in case glycopyrrolate 

0.2–0.4 mg IV, several hours in case of scopolamine patch).
3. �Administer an IV bolus of opioid (e.g., morphine 2–10 mg IV) for shortness of breath and a 

benzodiazepine (e.g., lorazepam 1–2 mg IV) for anxiety 10–15 min prior to the extubation. 
Titrate medications to control labored breathing and achieve the desired state of sedation 
prior to extubation.

Consider an IV continuous infusion of opioid +/− benzodiazepine.
4. �Anticipate that an additional dose of opioid or benzodiazepine may be needed before 

withdrawal. Have a syringe of additional opioid or benzodiazepine ready to administer at 
bedside.

After extubation
1. �If distress is noted, utilize additional bolus doses of opioids (e.g., morphine 5–10 mg IV 

push q 10min and/or benzodiazepines (e.g., lorazepam 1–2 mg IV push q10min) until 
distress is relieved. Infusion rates can be increased, but change in the infusion rates will 
have a delayed effect.

2. �Be prepared to spend additional time at bedside to ensure adequate symptom management. 
Specific dosage is less important than the goal of symptom relief. A goal should be to keep 
respiratory rate <30 and eliminate grimacing, agitation, and labored respirations.

3. �After death occurs, encourage the family to spend as much time at bedside as they require; 
provide acute grief support and follow-up bereavement support.
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Second, clinicians should take into account that circulation will diminish after 
MCSDs are deactivated and it will take more time for the medications to take effect 
if distress is noted [32]. Therefore, enough comfort medications including opioid 
and benzodiazepine should be given prior to deactivation, in order to achieve opti-
mal symptom management during the potentially short dying process.

Cardiac ICU team should maintain close communication with a person who is 
familiar with that specific MCSD prior to the deactivation, such as a perfusionist or 
an LVAD nurse practitioner, in order to learn the specifics of device management. It 
is strongly recommended that such members of the healthcare team join the actual 
deactivation process to help silencing any device alarms and/or turning off 
the MCSD.

8.7	 �The Role of Palliative Care Consultation

Palliative care consultation has been recommended in the setting of cardiogenic 
shock, though the optimal timing of consultation remains incompletely defined 
[33]. In a study of patients supported by VA-ECMO who ultimately underwent 
device withdrawal, early palliative care consultation was associated with a shorter 
length of time (7.6 vs. 13.5 days) of ECMO support prior to death [34]. However, it 
is important to recognize that due to a relative lack of formally trained palliative 
care specialists, non-palliative care specialists providing care in the ICU should be 
encouraged to have familiarity with the practice of palliative care to ensure that 
important needs of the patient and family are addressed for patients with cardio-
genic shock supported by MCSDs [35].

Importantly, anticipatory guidance may impact the experience of MCSD deacti-
vation positively. Among a cohort of durable LVAD recipients, a subset of patients 
were capable of articulating an “unacceptable condition” prior to device implanta-
tion during routine preoperative palliative care consultation. While the ability to 
articulate an unacceptable condition did not impact the decision to deactivate the 
durable LVAD, those who articulated the unacceptable condition were less likely to 
expire in an ICU and less likely to require an ethics consultation prior to their 
death [36].

8.8	 �Conclusion

As the use of MCSDs increases in the care of patients with cardiogenic shock, 
healthcare providers will increasingly be confronted with issues surrounding the 
withdrawal of these devices. It is important that clinicians understand the differ-
ences between MCSD withdrawal and physician-assisted suicide or euthanasia. 
Careful planning by the medical team regarding the process of device deactivation 
or withdrawal is critical in ensuring a dignified death for the patient. Palliative care 
consultation early in the course of cardiogenic shock should be utilized when avail-
able for anticipatory guidance in the event that MCSD withdrawal is pursued. When 
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MCSDs are implanted electively as in the case of durable LVADs, clinicians should 
address the concept of “unacceptable condition” that facilitates end-of-life care 
when necessary.

References

	 1.	https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds). Accessed 
December 2020.

	 2.	Angus DC, Barnato AE, Linde-Zwirble WT, Weissfeld LA, Watson RS, Rickert T, et al. Use 
of intensive care at the end of life in the United States: an epidemiologic study. Crit Care Med. 
2004;32(3):638–43.

	 3.	Kramer DB, Kesselheim AS, Brock DW, Maisel WH. Ethical and legal views of physicians 
regarding deactivation of cardiac implantable electrical devices: a quantitative assessment. 
Heart Rhythm. 2010;7(11):1537–42.

	 4.	Faber-Langendoen K. The clinical management of dying patients receiving mechanical venti-
lation. A survey of physician practice. Chest. 1994;106(3):880–8.

	 5.	Goldstein N, Bradley E, Zeidman J, Mehta D, Morrison RS. Barriers to conversations about 
deactivation of implantable defibrillators in seriously ill patients: results of a nationwide 
survey comparing cardiology specialists to primary care physicians. J Am Coll Cardiol. 
2009;54(4):371–3.

	 6.	Mueller PS, Jenkins SM, Bramstedt KA, Hayes DL. Deactivating implanted cardiac devices in 
terminally ill patients: practices and attitudes. Pacing Clin Electrophysiol. 2008;31(5):560–8.

	 7.	Kapa S, Mueller PS, Hayes DL, Asirvatham SJ. Perspectives on withdrawing pacemaker and 
implantable cardioverter-defibrillator therapies at end of life: results of a survey of medical and 
legal professionals and patients. Mayo Clin Proc. 2010;85(11):981–90.

	 8.	Swetz KM, Cook KE, Ottenberg AL, Chang N, Mueller PS. Clinicians’ attitudes regarding 
withdrawal of left ventricular assist devices in patients approaching the end of life. Eur J Heart 
Fail. 2013;15(11):1262–6.

	 9.	Goldstein NE, Mehta D, Teitelbaum E, Bradley EH, Morrison RS. “It’s like crossing a bridge” 
complexities preventing physicians from discussing deactivation of implantable defibrillators 
at the end of life. J Gen Intern Med. 2008;23(Suppl 1):2–6.

	10.	Swetz KM, Kamal AH, Matlock DD, Dose AM, Borkenhagen LS, Kimeu AK, et  al. 
Preparedness planning before mechanical circulatory support: a “how-to” guide for palliative 
medicine clinicians. J Pain Symptom Manag. 2014;47(5):926–35. e6

	11.	McIlvennan CK, Jones J, Allen LA, Swetz KM, Nowels C, Matlock DD. Bereaved caregiver 
perspectives on the end-of-life experience of patients with a left ventricular assist device. 
JAMA Intern Med. 2016;176(4):534–9.

	12.	McIlvennan CK, Allen LA. Palliative care in patients with heart failure. BMJ. 2016;353:i1010.
	13.	Goldstein NE, Mehta D, Siddiqui S, Teitelbaum E, Zeidman J, Singson M, et al. "That’s like an 

act of suicide" patients’ attitudes toward deactivation of implantable defibrillators. J Gen Intern 
Med. 2008;23(Suppl 1):7–12.

	14.	Butler K. Knocking on heaven’s door : the path to a better way of death. First Scribner hard-
cover edition. Ed. New York: Scribner; 2013.

	15.	Beauchamp TL, Childress JF.  Principles of biomedical ethics. 7th ed. New  York: Oxford 
University Press; 2013.

	16.	Lampert R, Hayes DL, Annas GJ, Farley MA, Goldstein NE, Hamilton RM, et al. HRS expert 
consensus statement on the management of cardiovascular implantable electronic devices 
(CIEDs) in patients nearing end of life or requesting withdrawal of therapy. Heart Rhythm. 
2010;7(7):1008–26.

	17.	Pellegrino ED. Is it ethical to withdraw low-burden interventions in chronically ill patients? 
JAMA. 2000;284(11):1380–2.

8  Withdrawal of Mechanical Circulatory Support in the Cardiac Intensive Care Unit

https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)


138

	18.	Pellegrino ED.  Decisions to withdraw life-sustaining treatment: a moral algorithm. 
JAMA. 2000;283(8):1065–7.

	19.	Snyder L, Leffler C. Ethics, human rights committee ACoP. Ethics manual: fifth edition. Ann 
Intern Med. 2005;142(7):560–82.

	20.	McIlvennan CK, Swetz KM. Lack of agreement with what we think is right does not necessar-
ily equal an ethical problem: respecting patients’ goals of care. Am J Bioeth. 2016;16(8):13–5.

	21.	Brush S, Budge D, Alharethi R, McCormick AJ, MacPherson JE, Reid BB, et  al. End-of-
life decision making and implementation in recipients of a destination left ventricular assist 
device. J Heart Lung Transplant. 2010;29(12):1337–41.

	22.	Swetz KM, Freeman MR, Mueller PS, Park SJ. Clinical management of continuous-flow left 
ventricular assist devices in advanced heart failure. J Heart Lung Transplant. 2010;29(9):1081.

	23.	Zellner RA, Aulisio MP, Lewis WR. Should implantable cardioverter-defibrillators and per-
manent pacemakers in patients with terminal illness be deactivated? Deactivating permanent 
pacemaker in patients with terminal illness. Patient autonomy is paramount. Circ Arrhythm 
Electrophysiol. 2009;2(3):340–4.

	24.	Mueller PS, Hook CC, Hayes DL, editors. Ethical analysis of withdrawal of pace-
maker or implantable cardioverter-defibrillator support at the end of life. Mayo Clin Proc. 
2003;78(8):959–63.

	25.	Downar J, Delaney JW, Hawryluck L, Kenny L.  Guidelines for the withdrawal of life-
sustaining measures. Intensive Care Med. 2016;42(6):1003–17.

	26.	Truog RD, Campbell ML, Curtis JR, Haas CE, Luce JM, Rubenfeld GD, et al. Recommendations 
for end-of-life care in the intensive care unit: a consensus statement by the American College 
of Critical Care Medicine. Crit Car Med. 2008;36(3):953–63.

	27.	Lanken PN, Terry PB, DeLisser HM, Fahy BF, Hansen-Flaschen J, Heffner JE, et al. An offi-
cial American Thoracic Society clinical policy statement: palliative care for patients with 
respiratory diseases and critical illnesses. Am J Resp Crit Care Med. 2008;177(8):912–27.

	28.	von Gunten C, Weissman DE. Ventilator withdrawal protocol. J Palliat Med. 2003;6(5):773–4.
	29.	von Gunten C, Weissman DE. Symptom control for ventilator withdrawal in the dying patient. 

J Palliat Med. 2003;6(5):774–5.
	30.	von Gunten C, Weissman DE.  Information for patients and families about ventilator with-

drawal. J Palliat Med. 2003;6(5):775–6.
	31.	Dunlay SM, Strand JJ, Wordingham SE, Stulak JM, Luckhardt AJ, Swetz KM. Dying with a 

left ventricular assist device as destination therapy. Circ Heart Fail. 2016;9(10):e003096.
	32.	Gafford EF, Luckhardt AJ, Swetz KM. Deactivation of a left ventricular assist device at the end 

of life. J Palliat Med. 2013;16(8):980–2.
	33.	van Diepen S, Katz JN, Albert NM, et al. Contemporary management of cardiogenic shock: a 

scientific statement from the American Heart Association. Circulation. 2017;136(16):e232–68.
	34.	Godfrey S, Sahoo A, Sanchez J, et al. The role of palliative care in withdrawal of venoarte-

rial extracorporeal membrane oxygenation for cardiogenic shock. J Pain Symptom Manage. 
2021;61:1139–46.

	35.	Nakagawa S, Garan AR. Hospice use and palliative care for patients with heart failure: never 
say never in medicine, but it is never too early to start the conversation. JAMA Cardiol. 
2018;3(10):926–8.

	36.	Nakagawa S, Takayama H, Takeda K, et al. Association between “Unacceptable Condition” 
expressed in palliative care consultation before left ventricular assist device implantation and 
care received at the end of life. J Pain Symptom Manage. 2020;60(5):976–983.e1.

S. Nakagawa et al.



139© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2021
M. Romanò (ed.), Palliative Care in Cardiac Intensive Care Units, 
https://doi.org/10.1007/978-3-030-80112-0_9

S. Price (*) 
Consultant Cardiologist & Intensivist, Royal Brompton Hospital, London, UK 

National Heart & Lung Institute, Imperial College, London, UK
e-mail: S.Price@rbht.nhs.uk

9Do-Not-Attempt-Resuscitation Orders 
in the Cardiac Intensive Care Unit

Susanna Price

9.1	 �Cardiopulmonary Resuscitation

Closed chest massage and defibrillation were introduced in the 1960s as an inter-
vention for patients with ventricular fibrillation, usually in the context of acute myo-
cardial infarction, from which they would otherwise have been expected to make a 
good recovery [1]. As awareness of cardiopulmonary resuscitation (CPR) has 
increased, it has expanded such that it is the default option for every patient admit-
ted to hospital unless a decision to not attempt resuscitation has been made, and an 
order signed to that effect (do not attempt resuscitation (DNAR)/cardiopulmonary 
resuscitation (DNACPR)).

In a landmark court case [2] where the presence of a DNACPR order without 
patient/family discussion was challenged, the sheer physicality of CPR was 
described: ‘a violent and invasive physical treatment used to attempt to maintain the 
circulation and breathing of a person whose heartbeat and/or breathing has stopped 
(cardiorespiratory arrest) and to restart the heart if possible. It involves repeated, 
forceful compression of the bare chest to a depth of 5–6 centimetres at a compres-
sion rate of 100–120 per minute (this is so intensive that someone giving chest 
compressions will become fatigued within 2 minutes), attempted inflation of the 
lungs by forcing air or oxygen into the lungs, often through a tube inserted into a 
patient’s windpipe, the injection of drugs into veins or into bones and the delivery 
of high-voltage electric shocks (defibrillation) across the bare chest’.

Cardiorespiratory arrest is an integral part of the natural process of dying from 
any cause. Application of CPR is no longer limited to patients with myocardial 
infarction and ventricular fibrillation, and unfortunately may include circumstances 
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in which patients may be critically ill and in which in the event of cardiac arrest, 
CPR either would not work (whilst subjecting them to violent physical treatment at 
the end of their life and depriving them of a dignified death) or may restore cardiac 
function only briefly, thereby prolonging their period of suffering from their under-
lying terminal illness. As the complexity of patients admitted to the CICU increases 
[3], the relevance of discussions around resuscitation becomes evermore pertinent.

9.2	 �Intensive Care Medicine: A Balance of Risks 
and Benefits

Cardiac intensive care is concerned with the treatment of the most critically ill car-
diac patients with, at risk of or recovering from potentially life-threatening failure 
of the heart and other organ systems. It aims to provide organ system support and 
investigate, diagnose and treat critical illness, with the aim of restoring patients to a 
high quality of life. A vital part of an intensive care clinician’s role is to weigh risks 
and benefits of every single intervention in an attempt to steer the patient through 
their critical illness so they survive, and survive well. In doing so, it is important to 
avoid interventions that may cause suffering with no realistic chance of benefit, 
including CPR in certain patients. The challenge is to predict which patients will 
benefit.

The outcome following cardiac arrest is critically dependent on a number of fac-
tors including the patient’s age, underlying diagnosis and comorbidities, cause of 
cardiorespiratory arrest and rapidity of initiation and quality of CPR. Considering 
outcomes from cardiac arrest in the ICU setting (ICU-CA) numerous challenges 
exist. First, there are limited data and significant variation in the incidence of 
ICU-CA. Second, the patients admitted to ICU are highly selected and therefore 
outcomes from ICU-CA are not directly comparable to the non-ICU population. 
Third the degree of monitoring and interventions are significantly different from the 
general ward, as is the medical response to cardiac arrest. These all suggest that the 
ICU-CA population is distinct and has different outcomes than the non-ICU patient 
population and this makes balancing risks and benefits and predicting outcomes 
particularly challenging [4]. Although relatively uncommon with a reported preva-
lence of 5–78 per 1000 admissions to the general ICU, outcomes vary, with reported 
survival to hospital discharge of 17% (95% CI: 9.5–28.5%) [5]. There are no high-
quality data regarding ICU-CA in the specialist cardiac unit, but small studies sug-
gest survival to discharge of approximately 50% [6]. The importance of the 
underlying disease prognosis on outcomes following CPR cannot be overstated. For 
example, the likelihood of a cancer patient in an ICU having successful CPR such 
that they recover to leave hospital has been reported at only 2.2%. When consider-
ing CICU, the underlying disease process and relative prognosis are equally impor-
tant to consider, as despite advances in medical treatment cardiogenic shock remains 
particularly lethal, with 30-day mortality of up to 62%, and fewer than 15% of 
patients alive after 6 years [7]. Further, data suggest that in survivors, the prognosis 
and burden of symptomatology may be equivalent to or worse than many 
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malignancies [8]. Thus, as CPR is not a benign or neutral intervention, in some 
patients who are actively dying despite critical care it may be judged an inappropri-
ate intervention at the time of death. Indeed, if the heart is the final organ to fail/
stop, it is probably inappropriate to attempt to restart it. In other patients the risks 
and benefits may need to be carefully weighed up in order to avoid inadvertent harm 
from CPR or failure to institute resuscitation when it would likely be of benefit.

When contemplating a resuscitation decision, the fundamental principles of 
medical ethics apply: autonomy, beneficence, non-maleficence and justice, although 
there are significant differences between countries regarding the cultural, social and 
economic contexts in which the decisions are made [8, 9]. These have been particu-
larly highlighted in the 2020 COVID-19 pandemic [10].

9.3	 �The Utility of DNACPR Orders

Although there is wide variation between countries, historically, the decision not to 
institute CPR in the event of a cardiac arrest has been recorded generally on a spe-
cific form. The need for this documentation relates to the immediacy of the response 
required from clinicians and the resuscitation team in order for CPR to be effective 
in those likely to benefit, and the wish (in the interests of good medical practice) to 
avoid inflicting CPR on those who do not want it or are dying from irreversible 
conditions. In some countries a DNACPR order is required to be recorded routinely 
on all acute admissions.

DNACPR orders are not legally binding and may need to be revised/reversed 
depending on the clinical context including around the time of a specific interven-
tion/surgery or in the event the patient recovers from a position where it seemed 
previously likely that they would not recover from their critical illness. DNACPR 
decisions should be made in emergent situations for incapacitated patients, in which 
case they should be discussed with the patient’s representatives/next of kin at the 
earliest opportunity, and may well need to be revised at a later date should the 
patient recover. Previously clinicians were insufficiently proactive regarding revers-
ing decisions regarding resuscitation, and for this reason, where DNACPR forms 
are used, they include a time limit.

A number of situations may arise where a decision has been made that CPR on 
the ICU would be inappropriate and a DNACPR decision may be required 
(Table 9.1) [2].

9.4	 �The Unintended Consequences of DNACPR Orders

A DNACPR order should relate to CPR alone and no other aspect of care should be 
impacted—however, there is evidence that it does negatively influence the likeli-
hood of both medical and nursing interventions, including referral to critical care 
[11]. Additional potential downsides include that patients with a DNACPR order in 
place are more likely to be denied ICU admission, even if they might benefit as they 
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may ‘trigger heuristic decision-making’ by the intensivist [11]. There is additional 
evidence that if in place, patients are less likely to receive disease-modifying agents 
and interventions if admitted with acute heart failure [12]. Further, where a DNACPR 
order is present, the number of interventions by ICU nursing staff is reduced [13], 
and there can be a false and potentially dangerous perception amongst all staff that 
DNACPR is synonymous with do not treat/escalate [14].

As a DNACPR decision is one that may potentially deprive the patient of life-
saving treatment, there should be a presumption of patient involvement. Indeed, not 
to do so has been judged to be in breach of Article 8 of the European Court of 
Human Rights, and clinicians must consult with patients except in limited circum-
stances [2]. Of note, the patient potentially finding the topic distressing is insuffi-
cient reason not to have their involvement in such important decisions about their 
life. Where the patient lacks capacity, best interest decisions (including DNACPR) 
should be discussed with those who might know their values, wishes and prefer-
ences, the patient representatives/next of kin. This discussion may extend to other 
life-saving treatments about which decisions have to be made, and also in the final, 
closing stages of life.

9.5	 �Shared Decision-Making

In the early days of critical care, the ethical principles of beneficence and non-
maleficence supported the largely paternalistic approach of physicians in their deci-
sions regarding who should or should not receive CPR. Increasingly the importance 
of patient-centred care as pivotal to high-quality healthcare is recognised, and the 
principle of respect for patient autonomy dominates medical practice in many coun-
tries. Despite this, much treatment that patients receive remains physician centred 
rather than based on the patients’ preferences. In December 2010 the Salzburg 
Global Seminar resulted in publication of the Salzburg statement on shared decision-
making [15]. In addition to the numerous benefits described, it is of note that patients 
involved in shared decision-making are more likely than their doctors to defer or 
decline interventions, but with no measurable impact on health outcomes or satis-
faction. Shared decision-making is a very specific process, summarised in ten 
domains, and is regarded by many as the pinnacle of patient-centred care [16].

Table 9.1  Situations where a DNACPR decision may be required

Clinical context
•  At the request of a person with capacity
• � As an important element of end-of-life care for a person who is terminally ill from an 

advanced/irreversible disease
• � As an element of care in someone who continues to deteriorate despite all appropriate 

treatment
• � Where a patient has suffered a sudden, catastrophic event from which no recovery can be 

reasonably expected
•  As an element of care of patients who are approaching the end of their lives
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The concept of shared decision-making is supported by legislation in a number 
of countries and endorsed by many professional bodies. Despite the supporting evi-
dence and widespread legal acceptance, numerous challenges exist, mainly relating 
to misunderstanding and lack of knowledge regarding the process by both health-
care practitioners and patients [17]. Thus, between 37% and 58% of seriously ill 
patients do not wish to discuss their preferences for resuscitation, and many physi-
cians fail to raise the subject [18]. Most patients have not made an advance decision 
regarding resuscitation wishes, and for those who have, their decisions may be 
inconsistently followed and/or subject to misinterpretation by clinicians [18]. 
Additionally there can be a divergence of perceptions between healthcare providers 
and patients on the goals, benefits (including the likelihood of success of CPR) and 
side effects and possible complications of interventions [19].

Although the process of shared decision-making regarding resuscitation status 
should involve ensuring that patients and their families understand the decisions 
they are making, this is not always achieved, even by experienced clinicians [20]. In 
the ICU setting patients often have strong views regarding treatments they poorly 
understand, with one-quarter being unable to identify features of CPR and over one-
third significantly overestimating CPR survival to hospital discharge, possibly in 
part related to inaccurate media portrayal. This is compounded further, in that the 
perception of patients, carers and medical professionals regarding prognosis in car-
diac disease is inaccurate, with only 29% of patients considering heart failure to be 
a serious condition, and 67% believing patients with the diagnosis will live longer 
than those with cancer [20]. This position is made even more difficult by the poor 
tools available to healthcare professionals for prognostication in cardiac disease and 
the critically ill. All these factors make shared decision-making regarding resuscita-
tion challenging in the critical care setting—but not impossible. The experienced 
medical team must be able to help the patient (or their representatives/next of kin) 
navigate these complexities to come to the best decision for the patient at that time, 
including honesty where uncertainty exists.

9.6	 �Moving Beyond DNACPR Towards Resuscitation Plans

The risks to a patient of having a DNACPR order in place, where it may be misin-
terpreted to go beyond CPR, even in a patient in the ICU and in receipt of aggressive 
medical interventions are clear [13]. This misinterpretation may result from a num-
ber of factors including a lack of understanding of hospital policy, and the ethical 
and moral values of the staff. Further, a DNACPR decision can be conflated with 
anticipation of imminent death and is somewhat stigmatising. As a result, a number 
of bodies are now recommending alternative approaches to resuscitation decisions, 
including replacing DNACPR orders with clearly defined treatment and resuscita-
tion plans jointly determined by the MDT and patient (or relatives/next of kin where 
they lack capacity). These include advance care planning with a broader reach, 
including decisions around resuscitation such as the Recommended Summary Plan 
for Emergency Care and Treatment (ReSPECT) [21] and Physician Order for 
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Life-Sustaining Treatment (POLST), widely used in the USA, which encourages 
physicians and patients to discuss which treatments (including CPR) would be 
desired should the patient deteriorate [22].

The Universal Form of Treatment Options (UFTO) provides much more contex-
tualisation than a DNACPR order, with a focus on treatments the patient would wish 
to have rather than those withheld. In steering clear of tick boxes, and allowing free 
text, it ensures less reflexive decision-making, and where used, it is completed for 
all inpatients, with the aim to make discussions around resuscitation more routine 
and reduce negative associations with any subsequent decision, as well as provide 
clarity for goals of care [23]. Research into use of the UFTO in combination with a 
leaflet (‘talking to your doctor’) compared with a standard DNACPR order demon-
strated its use to be associated with significant reduction in medical error from inap-
propriately aggressive or conservative care, without change to overall mortality [23].

Resuscitation plans are not simply a new type of form, but rather reflect a cultural 
shift that advocates for a change in the medical approach to decisions around treat-
ment/interventions [24]. The emphasis is on early and considered decisions, trans-
parent and honest communication with patients (or relatives/next of kin where 
necessary) and delivery of medical care that is appropriate given their baseline sta-
tus and prognosis, including recommendation for a conservative approach, symp-
tom control or palliative care when required. In considering critical care without 
walls, the benefits of shifting from DNACPR to resuscitation plans also extend to 
supporting outreach teams, with a perceived ability to tailor care appropriately 
(including end-of-life care), increased speed in decision-making and improved 
communication about goals of care during medical handover [23, 25].

The language of decision-making around resuscitation is also shifting. In the 
US-based POLST resuscitation plan ‘selective treatment’ has replaced ‘limited 
treatment’ and ‘comfort-focused care’ has replaced ‘comfort measures’, intending 
to emphasise that specific care is given rather than care is being limited/withdrawn. 
Rather than DNACPR, the concept of ‘allow natural death (AND)’ has been intro-
duced in some parts of the USA, where the phrase has been shown to be associated 
with increased frequency and acceptance of resuscitation decisions [26]. At such a 
key moment in a patient’s life, making the best decisions for them or reassuring 
relatives that they are receiving the optimal care is vital. Future iterations of resus-
citation plans will surely evolve to better meet the needs of optimal decision-mak-
ing around CPR in the ICU setting [24].

9.7	 �Conclusions

Providing our critically ill cardiac patients with the treatment they deserve—based 
on their symptoms and prognosis rather than their diagnosis—is vital. Included in 
this are decisions surrounding resuscitation. The negative impact from DNACPR 
orders in intensive care is clear and it is evident that we need to move to a different 
way of discussing resuscitation with our patients. Determining an individual’s 
wishes for future emergency care when they have the capacity to make or express 
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choices is vital, and ideally should take place before CICU admission. Although this 
will take time to be universally implemented, moving towards proper shared deci-
sion-making, changing the rhetoric around resuscitation discussions and decisions 
away from DNACPR whilst moving towards resuscitation planning are surely the 
way forward. The implications for reduction in harmful treatment, unnecessary 
interventions and costs (to the patient, their relatives, healthcare workers and soci-
ety) are clear.
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10Palliative Sedation in Cardiac Intensive 
Care Units: When, Why, How

Luciano Orsi

10.1	 �Introduction

In the final stages of heart diseases, symptoms such as dyspnoea, anxiety, pain, 
psychomotor agitation, delirium and psycho-existential suffering can intensify and 
become unresponsive to therapies, triggering unbearable suffering for the patient. In 
these circumstances, the goal of PS is to control patient suffering, relieving refrac-
tory symptoms to improve the quality of the patient’s remaining life with adequate 
clinical and interpersonal management. PS is an essential procedure: clinically, ethi-
cally, deontologically and legally. Withholding PS, when clinically indicated, vio-
lates the principles of good clinical practice and is ethically, deontologically and 
legally unjustified.

10.2	 �The Definition of Palliative Sedation

The European Association of Palliative Care (EAPC) defines ‘palliative sedation in 
the context of palliative medicine as the monitored use of medications intended to 
induce a state of decreased or absent awareness (unconsciousness) in order to relieve 
the burden of otherwise intractable suffering in an ethically acceptable way for the 
patient, family and healthcare providers’ [1]. EAPC advice includes directions for 
the treatment of suffering due to the withdrawal of life-sustaining treatments [1].

Since the publication of the EAPC recommendations, numerous guidelines high-
lighting differences in the definition of both PS and refractory symptoms have 
appeared in the literature (2–5).

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-80112-0_10&domain=pdf
https://doi.org/10.1007/978-3-030-80112-0_10#DOI
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A symptom is defined as refractory when it cannot be adequately controlled 
through conventional treatment, within an acceptable time span, with a risk-benefit 
ratio that is acceptable for the patient, with appropriate procedures and support 
interventions, and without using sedative drugs to reduce consciousness [1–6].

The refractoriness of a symptom is the defining aspect ensuring legitimacy for 
PS. The care team must therefore acquire and develop the necessary skills; if any 
doubts regarding a symptom’s refractoriness exist, palliative consultation is advised.

The decision to start PS is based on an imminent death prognosis that refers to 
the ‘last hours-last days’ time span, generally referred to as the last 15  days of 
life [1, 4].

The incidence of PS in terminal cancer patients ranges between 12% and 16% 
[7]; less data is available for heart failure patients but it suggests an incidence of up 
to 40% [8, 9].

10.3	 �Indications for Palliative Sedation

The main indications for PS in cardiovascular diseases and advanced heart failure 
(HF) are dyspnoea (19%), terminal delirium (11%), profound general malaise/
asthenia (51%), pain (8%) and psycho-existential suffering (8%) [4, 8–11]. Another 
important indication is the withdrawal of life-sustaining treatments, such as mechan-
ical ventilation, mechanical circulatory support (MCS) and renal replacement thera-
pies (RRT) [1, 8–12].

PS decision-making process and implementation can be problematic, even with 
clear refractory symptoms, when the care team has poor clinical, communicative/
interpersonal and ethical skills. Therefore, all cardiac intensive care unit (CICU) 
health professionals involved in the management of the terminal phases of advanced 
heart failure or other chronic diseases should acquire specialised training for this 
procedure and make use of specialist palliative care consultation.

10.4	 �Types of Palliative Sedation

Types of PS for the management of refractory symptom suffering are the following:

•	 Emergency sedation [1, 4, 5] is carried out when events that could quickly lead 
to death have been ascertained and include terminal stages of pulmonary oedema, 
severe hypoxemic conditions (for example massive pulmonary thromboembo-
lism), irreversible shock and so on. In these cases, the procedure should quickly 
reduce or remove consciousness via the rapid administration of sedatives at suit-
able dosages. When death is expected to be close, similar drug administration 
methods should be carried out while suspending life-sustaining treatments (e.g. 
the withdrawal of mechanical ventilation).

•	 Deep continuous sedation is the most frequent type of sedation and is per-
formed by progressively increasing sedative dosages as suffering increases. This 

L. Orsi



149

is designed to reach a level of sedation that prevents the patient from perceiving 
any increase in suffering. The concept of proportionality, i.e. the increase in dos-
age proportional to the intensity of suffering, is fundamental and some authors 
define this type of sedation ‘proportionate palliative sedation’ [13–15].

•	 Respite or transient sedation is used when the terminal phases are uncertain or 
when the refractoriness of a symptom is in doubt or, more frequently, when 
psycho-existential suffering must be managed in a patient with an estimated 
prognosis of more than 2 weeks [1, 13–16]. This temporary form of PS is carried 
out in agreement with the patient (or surrogate decision maker) to reduce con-
sciousness for a short period (for example 12–48 h), with a subsequent gradual 
reduction in sedative dosage, allowing the patient to regain consciousness and a 
re-evaluation of the level of suffering.

•	 Intermittent sedation consists of the repetition of respite sedation for recurrent 
episodes of suffering. If intermittent sedation is unsuccessful, deep continuous 
sedation must be provided.

Clinical observation of PS is required to ensure appropriate monitoring of the 
patients’ suffering and is implemented using scales such as Richmond Agitation-
Sedation Scale (RASS) [17] with clinical observations being repeated over time [1, 
2, 14]. The purpose is to monitor the level of suffering rather than to understand the 
depth of sedation [2, 13, 14].

10.5	 �Pharmacological Aspects

PS consists of an induction stage where increasing dosages of sedatives are repeat-
edly administered until suffering is under control, followed by a maintenance stage 
where dosages are modulated to maintain good overall control of suffering. The 
provision and administration must include planning for supplementary pharmaco-
logical boli (rescue doses) to manage peaks in the intensity of suffering. It is good 
clinical practice to use a limited number of drugs that are easily manageable, well 
known to the care team and chosen in line with standard clinical criteria (body 
weight, age, general conditions, hepatic and renal functions, previous sedative ther-
apy and so on). Specialist advice from a palliative care team may be appropriate in 
carrying out the first sedations.

The method of administration must avoid any significant use of liquids (to avoid 
an increase in bronchial secretion, worsening dyspnoea, nausea and vomiting) and, 
when adjusting sedation dosages to the intensity of suffering, the infusion rate must 
be taken into account. Hence, in the hospital context, the use of intravenous or sub-
cutaneous syringe pumps is preferable, while the use of diluted medication via 
intravenous drip is to be avoided due to the risk of introducing excessive quantities 
of fluids.

Benzodiazepines are the most commonly used sedatives thanks to their anxio-
lytic, amnesic and anticonvulsant effects, and their sedative synergic action with 
opiates and antipsychotics. Midazolam is the first-choice sedative in all settings, as 
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reported in literature [1, 2, 5, 14]. Propofol and dexmedetomidine [7, 8] are less 
used. Generally, maximum sedative dosages are not precisely specified, as PS is 
designed to achieve and maintain an adequate control over suffering caused by psy-
chophysical symptoms, and can thus be over ten times the normal average dosage 
[17–19].

In cases where a patient is already being treated with opiates (for example mor-
phine to control dyspnoea or pain) these should not be suspended during PS. In fact, 
if there is pain or if dyspnoea deteriorates, dosage should be increased.

Table 10.1  Sedative drugs usable in palliative sedation

Medication
Compatibility 
and warnings

Induction 
dosage

Maintenance 
dosage

Route of 
administration

Benzodiazepine
Midazolam
1st choice

Opiate, saline 
solution, 
dextrose 
solution

Bolus: 1–5 mg 
(0.01–0.07 mg/
kg) repeatable 
or 0.5–1 mg/h

10–120 mg/day 
(0.03–0.1 mg/
kg/h) or 
1–20 mg/h

Subcutaneous–
intravenous

Lorazepam Opiates, saline 
solution, 
dextrose 
solution

Bolus: 2–4 mg 
(0.05 mg/kg) 
repeatable every 
2–4 h

0.25–1 mg/h Subcutaneous–
intravenous

Neuroleptics/antipsychotics
Haloperidol
1st choice

Opiates, 
midazolam, 
saline solution

Bolus: 2–5 mg 5–100 mg Subcutaneous–
intravenous

Chlorpromazine Bolus: 
12.5–50 mg or 
3–5 mg/h

1–12.5 mg/h
37.5–150 mg/
day

Intravenous
Intramuscular

Promazine Opiates, saline 
solution, 
dextrose 
solution

Bolus: 10–50 mg 0.2–2 mg/kg/h 
(50–70 mg/day)

Intramuscolar 
Intravenous

General anaesthetics
Phenobarbital Bolus: 

100–200 mg
10–30 mg/h 
(600–1200 mg/
day)

Subcutaneous–
intravenous
Intramuscular

Thiopental Hospital use 
medication

Bolus: 2–3 mg/
kg slowly 
(<50 mg/min)

1–2 mg/kg/h Intravenous

Propofol Hospital use 
medication

Bolus: 0.5 mg/
kg/h (10–50 mg)

0.5–2 mg/kg/h Intravenous

Dexmedetomidine 4 μg/mL 
Infusion

Bolus 1 μg/kg in 
10 min

0.2–1 μg/kg/h Intravenous

Modified and published with the permission of the publisher: Orsi [4]
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Table 10.1 shows the main drugs and methods of administration used in PS. For 
further pharmacological information and methods of administration, reference to 
the specialist literature is recommended [1, 2, 5, 14, 15, 18–20].

10.6	 �Ethical Aspects in Palliative Sedation

However delicate it may be, sedation in end-of-life palliative care is a ‘normal’ 
treatment procedure carried out in the terminal stages of the disease. Indeed, it 
demands the same ethical and clinical rigor as other treatments [14, 18]. Major eth-
ics theories consider palliative sedation ethically legitimate.

In principlism ethics, PS is legitimate when it respects the principle of patient 
autonomy (self-determination) and where it respects the principles of beneficence 
(i.e. doing only what is good for the patient) and non-maleficence (i.e. doing no 
harm to the patient) [21].

In quality-of-life ethics, PS is ethically legitimate when it respects patient self-
determination and improves the dying process [22].

In sanctity/inviolability of life ethics, which forbids interference with the intrin-
sic finality of human life, PS is justified by the double-effect doctrine and by ethical 
proportionality criteria [23, 24].

The double-effect doctrine [23, 24] holds that it is entirely moral to carry out 
treatment that has a beneficial effect (alleviating suffering) and a possible adverse 
effect (hypothetical shortening of life), provided that the latter is not intentionally 
sought and there is no alternative treatment. In addition, there should be a propor-
tional relationship between beneficial effect (control of suffering) and adverse effect 
(hypothetical acceleration of death) insofar as the positive effect must prevail over 
the negative effect. From this ethical perspective, it is the final stage of the disease 
and not the sedation that, ultimately, causes the patient’s death.

10.7	 �The Ethical Difference Between Palliative Sedation 
and Euthanasia

PS is clinically and ethically a radically different treatment procedure to euthanasia 
[1–5, 14, 22]. Euthanasia is defined as ‘a physician (or another person) intentionally 
killing someone by the administration of drugs, at that person’s voluntary and com-
petent request’ [1, 25].

PS can clearly be distinguished from euthanasia empirically and ethically by 
examining three core aspects of the procedure: (1) the treatment aim (intention); (2) 
types of drugs, dosages and route of administration; and (3) final result.

Regarding the first aspect, it should be noted that the aim (intention) of PS is to 
control suffering and not to induce the patient’s death, in contrast to euthanasia. 
Regarding the types of drugs, dosages and route of administration used in PS, seda-
tives or general anaesthetics are employed to proportionately reduce consciousness 

10  Palliative Sedation in Cardiac Intensive Care Units: When, Why, How



152

and not to cause a quick death, as occurs in euthanasia procedures where drugs are 
used to be lethal. Finally, regarding the third aspect, PS interventions result in 
patients’ reduced perception of suffering, whereas euthanasia leads to the 
patient’s death.

It is worth clarifying that the correct use of sedatives or general anaesthetics, 
including their use in combination with opiates, does not provoke early death fol-
lowing a serious respiratory depression, as described in comparative studies on 
sedated and unsedated patients [1, 7, 26, 27].

Despite persistent debate on ethics, it is widely held that palliative sedation dif-
fers from euthanasia and is not aimed at accelerating death [27].

10.8	 �The Relationship Between Palliative Sedation 
and Forgoing Treatment

Consensual forgoing treatment and PS consist of both withholding new treatments 
and withdrawing ongoing ones. Although often associated with PS, the decision to 
forgo treatment is distinct to that of starting PS [1, 5, 19]. Forgoing treatment is 
motivated by various factors: the proven futility of an ongoing treatment, the ethical 
non-proportionality of many treatments in terminal stages of illness and the unavail-
ability of oral route of administration for many drugs. The most emotionally prob-
lematic ones are those relating to forgoing artificial hydration and nutrition. 
However, they are fully coherent with PS in the terminal stages of life, because they 
are no longer clinically advised or even unadvisable due to their pejorative effects 
on dyspnoea, nausea, vomiting, etc. [1, 14, 18, 28, 29]. In these clinical circum-
stances, the withdrawal of artificial hydration and nutrition does not determine early 
death. Cardiovascular diseases and other comorbidities lead to the patient’s 
death [30].

Similar considerations are true for other therapies (infusion of inotropes, vasoac-
tive amines, implantable cardioverter defibrillators, mechanical circulatory sup-
ports, mechanical ventilation, renal replacement therapies, extracorporeal membrane 
oxygenation, anticoagulants, antibiotics and blood transfusion) that become dispro-
portionate or prove futile, or that are knowingly refused by a patient with full deci-
sion-making competence [10–12]. The aim of forgoing treatment is to avoid a 
lengthening of the terminal stages characterised by patient suffering and discomfort. 
Only those treatments that allow the control of suffering and maximise patient com-
fort are used in the terminal stages [31].

In short, it can be stated that forgoing all types of treatment is morally legitimate 
both in terms of quality-of-life ethics (because it improves the well-being of the 
patient and/or respects autonomy) and in terms of sanctity of life ethics, because it 
respects the criterion of proportionality [21, 22, 25].

The criterion of proportionality allows the classification of a treatment as increas-
ingly disproportionate, and thus not to be administered. The greater the reduction in 
the probability of success, the greater the reduction in the quantity or quality of life 
expectancy and the greater the treatment burden for the patient are the determinants 

L. Orsi



153

of disproportionality. When treatment is judged disproportionate, it should be nei-
ther offered nor carried out since overtreatment is ethically inadmissible. For these 
fundamental reasons, withholding/withdrawing treatment is not definable as eutha-
nasia [24, 25].

10.9	 �Correct Decision-Making Management

The ethical-legal criteria to be used with mentally competent patient in the decision-
making process is informed consent (IC), whereas shared care planning (SCP), 
advance directives (AD), substituted judgement and patient best interest are used 
with mentally incompetent patients. Informed consent is valid with mentally com-
petent patients and is generally continuously sought also beforehand with SCP or 
AD [32].

In the case of mentally incompetent patients, and in the absence of SCP or AD, 
the decision to initiate PS is taken by doctors or the substitute decision maker resort-
ing to substituted judgement, based on the patient’s wishes previously expressed to 
family members or care team [33].

If the patient is mentally incompetent and the wishes are unknown or unrecon-
structible, or in an emergency situation (where it is not possible to obtain IC or AD 
or formulate a substituted judgement), doctors must resort to the ‘best interest’ cri-
terion. This criterion is based on the balance between expected benefits and burdens 
foreseen by the treatment for a specific patient in keeping with the principles of 
beneficence and non-maleficence. The ‘best interest’ of a terminally ill patient with 
refractory symptoms is PS, in that it is good clinical practice [1, 5].

During the decision-making process the caregiver, family members and the 
patient’s emotionally connected entourage should be informed once the patient’s 
permission has been obtained [32, 33].

Significantly, family members’ involvement is kept at a strictly informative level. 
Family members do not have any decision-making power, unless one of the family 
members is the surrogate decision maker [34].
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11Nursing and the End of Life in Cardiac 
Intensive Care Unit (CICU)

Rosie Cervera-Jackson and Joanne Tillman

11.1	 �Introduction

Providing end-of-life care is an important part of the intensive care unit (ICU) 
nurse’s role. Mortality rates in the cardiac intensive care unit (CICU) have been 
reported at 5.8% [1].

However for specific patient groups, mortality is considerably higher: 40–47% 
for hospital inpatients with cardiogenic shock [2] and for adult patients receiving 
extracorporeal cardiopulmonary resuscitation mortality is 41% at discontinuation of 
extracorporeal life support [3]. The acuity of illness in the CICU patient population 
has increased over time and, along with it, the proportion of non-cardiovascular 
comorbidities and multi-organ failure [1]. Nurses are therefore required to facilitate 
end-of-life care by integrating a palliative care approach into the context of a high-
technological environment, primarily designed for the delivery of life-sustaining 
therapies.

11.2	 �Decision-Making and Discussions About Goals of Care

Of the patients who die in ICU, over 85% have life-sustaining therapies withheld or 
withdrawn as part of end-of-life care [4]. The shift in the goals of care occurs after 
multidisciplinary team (MDT) discussion involving the patient (if conscious) and 
those close to them. During discussions, caregivers should clearly set out which 
treatments are futile and what is the likely outcome of continuing them. They must 
elicit information about the patient’s wishes and agree on how and when to 
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withdraw or limit life-sustaining therapies and replace them with palliative care 
interventions. Caregivers should explore with the patient and/or those close to them 
the existence of advance directives and any nominated power of attorney and, if they 
exist, they must be consulted as part of the decision-making process. If the patient 
lacks capacity, and it has not been possible to identify any family or close friends, 
an independent advocate should be requested to take part in discussions. Referral 
should be made to the organ donation specialist team to ascertain the potential of the 
patient to donate organs or tissues after death. If organ donation is a possibility, a 
member of the organ donation specialist team should be invited to join family dis-
cussions, explain the process of deceased organ donation and seek consent. All dis-
cussions should include the nursing team as part of the MDT as nurses are well 
placed to gather relevant information throughout the admission about the patient 
and their wishes which will form part of end-of-life care discussions.

11.3	 �Person- and Family-Centred Care

Good end-of-life care is part of patient- and family-centred care. The central role of 
the nurse in providing end-of-life care was analysed by Sekse et al. [5] in a meta-
synthesis which picked out a set of characteristics that made nurses uniquely pivotal 
in palliative care: being available, being a coordinator of care for patients and rela-
tives, doing what is needed, being attentively present and dedicated and standing in 
demanding situations. Nurses provide round-the-clock care at the bedside in CICU 
and are the professionals who spend the most time with the patient and their fami-
lies. The therapeutic relationship nurses create with the patient, and those close to 
them, facilitates good end-of-life care, which meets the patient’s physical, psycho-
social, emotional and spiritual needs.

It is helpful to obtain and document ‘get to know me’ information, about the 
patient’s likes, dislikes and what is important to them, during the CICU admission [6].

This is especially important when the patient has been unconscious or unable to 
communicate during their CICU admission. Encouraging family to bring photographs 
of the patient and those close to them to place at the bedside is another helpful way of 
assisting caregivers to see the person beyond the illness, particularly at the end of life. 
Occasionally, end-of-life care is provided to patients receiving temporary circulatory 
support who have not experienced cardiac recovery and for whom no destination ther-
apy option exists. These patients are sometimes awake and have the capacity to fully 
participate in discussions about their care. It is reasonable to offer time to patients in 
this unusual situation to say goodbye to family and friends and to put their affairs in 
order while continuing life-sustaining therapy. Interaction with the patient and their 
family in a way that conserves dignity can be guided by the ABCD mnemonic: atti-
tudes (be aware of how our attitudes and assumptions affect our practice), behaviours 
(behave respectfully in a manner which honours the importance of patients and their 
families), compassion (be sensitive to suffering and act to relieve it) and dialogue 
(encourage dialogue with and between patients and their families) [7].
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11.4	 �Care Planning

When life-sustaining treatment limitation or withdrawal is proposed, it is important 
to have a clearly documented care plan which is discussed in detail between the 
medical team and the nurse caring for the patient, as well as any other teams who 
will be involved, such as supportive and palliative care, electrophysiology (if the 
patient has a pacemaker or implantable cardioverter defibrillator (ICD), psychology, 
physiotherapy and spiritual care teams. A ‘not for cardiopulmonary resuscitation’ 
order should be created or reviewed for validity. Every treatment should be reviewed 
and those which are considered to no longer bring benefit to the patient should cease 
or be limited. The potential for pain and distress at the end of life should be antici-
pated and provisions made to prevent and treat unpleasant symptoms, thus achiev-
ing comfort and dignity. Life-sustaining therapies which might be limited or 
withdrawn include vasoactive medications, mechanical ventilation, renal replace-
ment therapy, ICD and mechanical circulatory support like venoarterial-extracorporeal 
membrane oxygenation (ECMO), ventricular assist device, impella or intra aortic 
balloon pump. A clear plan with timings, roles and responsibilities should be agreed 
before de-escalation of life-sustaining treatment occurs. Where the dying patient is 
awake, a shared care plan created together with the CICU team can provide a sense 
of control and, at the same time, reduces the psychological burden on them [8].

11.5	 �Palliative Interventions

The primary focus of routine nursing care tasks should shift towards relieving pain 
and anxiety, and managing respiratory secretions, hunger, thirst and delirium. 
Providing eye, skin, mouth, hygiene and continence care, pressure area care, and 
patient positioning should promote comfort and ease respiratory distress. Pain 
known to be associated with care tasks should be anticipated and pre-emptively 
treated—for instance, through administration of opioid bolus prior to and after 
repositioning [9]. Adverse effects of medication should be anticipated and proac-
tively managed. For instance, nausea, pruritis and constipation can occur with opi-
oids but can be managed without limiting pain relief, and should be discussed early 
with the intensivist, specialist pharmacist and/or palliative care team. Non-
pharmacological strategies to reduce pain and anxiety should be considered and 
include relaxation, massage and music therapies [10].

Regular, repeated assessment and treatment titration are essential. For patients 
who can self-report, choose the simplest method, such as a numerical or visual ana-
logue scale. For patients who are unable to communicate, use validated assessment 
tools designed for this purpose. It is important to integrate the results of the assess-
ment into care delivery/planning. For example, signs of distress or agitation could 
be caused by pain, thirst, respiratory failure or anxiety, or a combination of these. 
Response to interventions should be closely monitored and can be used to verify the 
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cause of distressing symptoms in situations when assessment is challenging [11, 
12]. Increasingly, patients admitted to CICU with acute illness already experience 
pain, dyspnoea and anxiety as a result of chronic heart failure [13]. Nurses can find 
out from the patient or those close to them which familiar strategies work at home 
and try to facilitate them in hospital. A decreasing level of consciousness is normal 
at the end of life and may be augmented by the requirement for sedatives. Regardless 
of the patient’s level of consciousness, it remains important for caregivers to intro-
duce themselves to the patient, explain what is happening to them and regularly 
reassure them that they are being looked after and are not alone.

See Table  11.1 for guide to assessment and treatment of symptoms and syn-
dromes experienced by patients at the end of life in CICU.

The time interval between de-escalation or discontinuation of life-sustaining 
treatment and death is unknowable, so it is important to clearly document assess-
ment and treatment response, to aid handover of care.

11.6	 �Preparing for Withdrawal of Life-Sustaining Treatment 
or Imminent Death

The CICU bedside environment can be adapted to meet the needs of the patient and 
those close to them at the end of life. Removing unneeded technology and devices 
which may act as barriers between the patient and their family while providing a 
more private and homely space can enhance the care environment at the end of life 
[14]. Surplus equipment such as the ventilator or haemofilter can be removed, along 
with continuous monitoring. Device alarms can be deactivated to promote a calm 
environment, particularly while mechanical ventilation or temporary circulatory 
support devices are being withdrawn [13]. Devices must be checked regularly while 
alarms are off and medication infusion device alarms should remain on. Removal of 
invasive devices, such as vascular access devices or feeding tubes, can be consid-
ered if no longer required and if removing them would not cause pain or distress.

It is preferable for the patient to have a private room, unless moving them would 
cause pain or distress or hasten their death, where severe cardiovascular or respira-
tory instability is present. The family can be encouraged to bring in familiar objects 
from home, such as photographs and blankets [4]. Seating for family should be 
provided at the bedside and the height of the bed adjusted to it. Lighting should suit 
the patient and family’s preference, music should be offered and the bed can be 
reoriented—Muslim patients, for instance, might wish to face towards Mecca.

11.7	 �Meeting Psychosocial and Spiritual Needs

Part of a good death has been described as ‘being treated as an individual, with 
dignity and respect’ and ‘being in the company of close family and/or friends’ [15]. 
Facilitating the presence of those close to the patient at the end of life is an impor-
tant aspect of the CICU nurse role, as well as providing support and reassurance 
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through giving information about what to expect and what constitutes the normal 
dying process. Enabling close family and/or friends to take part in care tasks like 
skin, hair and mouth care, and encouraging them to speak to, hold hands with and 
share memories with their loved one at the bedside, even if the dying patient is 

Table 11.1  Bedside assessment tools and interventions for symptoms and syndromes commonly 
experienced by patients at the end of life in the cardiac intensive care unit

Symptom/
syndrome

Assessment tool for 
patients who are unable 
to self-report Intervention

Pain Behavioural Pain Scale 
(BPS)
Critical Care Pain 
Observation Tool 
(CPOT)

Pharmacological: parenteral opioids titrated to 
comfort with non-opioid adjuvant, e.g. 
paracetamol (regularly assess for adverse opioid 
effects including nausea, pruritis and 
constipation). Pain, which is refractory to 
analgesic therapy, might require the addition of 
sedatives to achieve symptom control (Romanò 
[13]).
Non-pharmacological: relaxation techniques, 
massage, music therapy

Anxiety/distress/
agitation

Richmond Agitation 
Sedation Scale (RASS)

First, exclude pain, thirst and adverse effects of 
medication.
Pharmacological: Benzodiazepines
Non-pharmacological: relaxation techniques, 
massage, music therapy, family and/or caregiver 
presence

Delirium Confusion Assessment 
Method-ICU 
(CAM-ICU)

Pharmacological: antipsychotic medications are 
not indicated for treatment of critical illness-
related delirium
Non-pharmacological: multimodal interventions 
including reorientation, minimising sensory 
deficits (supplying glasses and hearing aids if 
usually worn) and family presence

Dyspnoea Respiratory Distress 
Observation Scale© 
(RDOS) (Campbell M 
2008)

Pharmacological: provide oxygen therapy for 
acute hypoxaemia; dyspnoea can be managed 
with opioids, plus benzodiazepine adjunct if 
required, and anticholinergics to reduce 
respiratory secretions, e.g. hyoscine
Non-pharmacological: positioning to facilitate 
easy breathing and expectoration, cool fan

Thirst Indirect: assess for signs 
of dehydration, e.g. 
xerostomia (dry mouth); 
consider thirst as a 
potential cause of 
distress or agitation

Artificial hydration therapy (e.g. IV fluid 
administration) might be indicated
Frequent oral swabs, sterile ice-cold water 
sprays and application of lip moisturiser should 
be ensured (Puntillo [12])
Heated humidified oxygen delivery circuit, set at 
correct temperature for endotracheal/tracheal 
tube or mask/nasal cannulae (Puntillo [11])

Gastrointestinal 
discomfort

Assess for signs of 
nausea or constipation

Pharmacological: anti-emetics (nausea), 
laxatives (constipation) and/or adjustment of 
analgesic regime
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unconscious may provide great comfort. It is often appropriate to relax visiting 
hours and restrictions on numbers of people at the bedside at the end of life, while 
monitoring the effect of visiting on the patient. If the patient appears to require rest 
or quiet time, the nurse should sensitively explain this to the loved ones and readjust 
visiting recommendations. While a shift from caring for the patient to caring for the 
family has been noted in the nursing literature, particularly when patients are uncon-
scious, the primary duty of the CICU nurse is to be an advocate to the patient and 
their needs [4].

As well as providing a private room to the patient at the end of life, and space for 
family presence, it is also preferable to allocate a separate quiet room nearby for 
family to gather together, to take turns to spend time at the bedside while providing 
each other with support away from the bedside. If close family includes children, 
additional support might be required for their visit, such as a family liaison officer 
or psychologist. Children and young people, like any family member, should be 
welcomed to be close to their loved one at the end of life and, with some preparation 
for the CICU environment, this can be facilitated successfully and positively shape 
the grieving process [16]. Spiritual support should be explored and if the patient’s 
wishes include a visit by a spiritual representative or a religious ritual before or at 
the time of death, this should be arranged via the hospital or the family. If families 
cannot visit, due to distance or travel restrictions, like those experienced during the 
COVID-19 pandemic, the CICU nurse could consider the option of a virtual visit, 
for example via videocall. As described by Igra et al. [17], using a set-up like a 
bedside webcam or designated phone or tablet, with preparation beforehand by a 
clinical psychologist, enables close family to see their loved one, speak to them and 
reassure them that they are comfortable and not alone. For patients without visitors, 
it is the role of the CICU nurse to be present with the patient at the time of death, to 
ensure that they are accompanied in this final transition with attentiveness and care.

11.8	 �Unanticipated Death

Unexpected patient deterioration beyond maximal therapy and unanticipated deaths 
occur in CICU as well as planned withdrawal and limitation of life-sustaining treat-
ment. These fast-moving situations require the nursing team to work together with 
the rest of the MDT to move from timely treatment escalation and well-coordinated 
resuscitation to palliation or care after death. It is important to continue to advocate 
for the patient’s wishes; keep the family informed, facilitating their attendance at 
the bedside where possible; and manage the bedside environment to promote pri-
vacy and dignity in death. It is useful to debrief as a team soon after the patient’s 
death (hot debriefing) to enable shared understanding by the healthcare team about 
what might have precipitated the deterioration [18]. CICU nurses should be invited 
to take part in the review of the patient’s case as part of a scheduled morbidity and 
mortality review.
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11.9	 �Care After Death

After the patient has died, a doctor should be requested to examine the patient and 
confirm that death has occurred. The nurse may facilitate a final family visit at the 
bedside before preparing the patient’s body for the mortuary. This involves bathing 
the patient, closing their eyes and mouth, refitting dentures if available and remov-
ing medical devices, if permitted by the coroner/medical examiner. Sternal closure 
or removal of large devices, like ECMO cannulae, should be arranged with the 
cardiac surgical or CICU medical team. Clean dressings should be placed over 
wounds and the body should be dressed in a shroud, wrapped in a sheet and placed 
into a body bag. The deceased patient’s body should be transferred to the mortuary 
within 4 h of death.

Patient property must be returned to the family, and bereavement information 
provided. A final interview with the family, attended by the intensivist and the CICU 
nurse, is recommended to address any concerns or questions about care or the end-
of-life process while ensuring that the family’s information needs are met. It can be 
helpful for members of the CICU MDT to also meet to debrief soon after the 
patient’s death, to summarise the patient journey and discuss any concerns or learn-
ing points. The senior CICU nurse, such as the shift leader, should meet with the 
bedside nurse to identify any immediate emotional support needs. While the CICU 
environment is typically busy and requires all nurses on a shift to be allocated to 
clinical duties, providing end-of-life care can be distressing; rather than reallocating 
the nurse to another patient straight away, it might be appropriate to provide some 
time away from the bedside [19].

CICU nurses who have been involved in end-of-life care may be susceptible to 
compassion fatigue and moral distress, which are associated with the cumulative 
losses which may be experienced by healthcare professionals working in acute car-
diac care. This susceptibility may be compounded by the unusual situations pre-
sented by futility in awake patients on extracorporeal support or unanticipated 
deterioration and death which also occur in this setting [20]. The consequences of 
compassion fatigue and moral distress may be worsening mental health and emo-
tional disengagement, which may affect the quality of future care provision [21]. To 
counteract this, adequate preparation and training prior to providing end-of-life care 
in CICU, supervision and feedback from a more experienced colleague until suffi-
cient direct experience has been obtained, opportunity to reflect on real and simu-
lated cases and access to psychological assistance are recommended to support 
CICU nurses in providing end-of-life care.
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12Conflict Management in the Cardiac 
Intensive Care Unit

Kateřina Rusinová and Jan Bělohlávek

12.1	 �Conflicts in the Cardiac Intensive Care Unit: Definitions, 
Background, and Examples

Conflicts and disagreements are normal part of human communication in stressful 
situations. Current understanding of conflicts labels them having both negative and 
positive impacts. The question of conflict is primarily addressed and largely explored 
by social sciences, mainly psychology. The term “conflict” in a psychological back-
ground is usually defined as a process that begins when one party perceives its 
interests, norms, and values or opinions and viewpoints being opposed, hurt, or 
encountered by another [1].

There are three groups of general themes that can be found usually underneath a 
conflict or disagreement in any relationship [2]:

	1.	 Power and control
	2.	 Closeness and care
	3.	 Respect and recognition

The area of healthcare, especially the intensive care unit (ICU), is susceptible to 
conflict emergence and escalation due to highly complex medical decisions in life-
threatening conditions and often highly emotionally loaded patients’ life stories. In 
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a cardiac intensive care unit (CICU), common types of conflict arise on several 
levels, i.e., inter-teams, intra-team, and with the patients and patients’ relatives.

Here let us cite some examples specific for the CICU to illustrate the themes 
mentioned above. The care of cardiac patients often involves more teams—not only 
cardiologists: general ICU specialists, anesthesiologists, etc. Each of them comes 
with a different set of experiences and expectations, but also cognitive biases poten-
tially contributing to a conflict or disagreement [3].

Example 1:  Extensive percutaneous coronary or structural intervention followed 
by a complicated course leads to disagreement on further extent/intensity of ther-
apy. Interventionalists who invested effort and devices may often tend to insist on 
continued care. An endowment effect might be used as a parallel to explain this 
phenomenon. It refers to the following: if we feel a sense of psychological “owner-
ship of the performed intervention” we may be willing to “spend more” on it. In 
contrast the intensivists coming to the situation “with new eyes” suggest often sub-
stantially limited care approach. This could mirror another interesting phenomenon 
called confirmation bias—they see the sickest patients with worst outcomes signifi-
cantly more often; hence they may tend to seek information and evidence that sup-
port their existing beliefs.

Example 2:  Specialists outside the cardiac intensive care express exceedingly 
high expectations when cardiac complication evolves (acute heart failure/myo-
cardial infarction/cardiac arrest in other chronic disease scenarios) leading to 
disappointment on further extent of therapy. Cardiologists may experience in 
these situations what is called authority bias. Authority bias is the tendency to 
attribute greater accuracy to the opinion of an authority figure (unrelated to its 
content).

Example 3:  The rapid dynamics of care intensity changes is another characteristic 
aspect of the CICU. Care delivery swings between extensive and limited approach, 
with changing of approaches within short periods of time. During the day, morning 
rounds may limit the care and later intensivist on call increases the dose of vasopres-
sors despite the agreed-upon treatment plan. Incomplete takeover of care plan is a 
typical source of conflicts.

Example 4:  Different opinions, attitudes, and wording of nursing staff vs. phy-
sicians potentially bring friction if not debriefed routinely and timely. The 
COVID era of intensive care frankly proved the necessity of a high-quality com-
munication with the relatives of critically ill patients. Challenge to achieve 
trustworthy relationships due to the lack of personal contact in the context of 
restricted patient visits yields room for misunderstandings, unrealistic expecta-
tions, and potential conflicts.
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12.2	 �Conflict Characteristics

Most of the conflicts occur either between families and ICU staff members [4] or 
within the ICU team [5]. Intra-family conflicts or conflicts with patients are less 
frequent. When the ICU stay is prolonged, nearly one-third (31.8%) of patients 
experience conflict associated with their care as shown by a study by Studdert et al. 
[6] where nurses detected all types of conflict more frequently than physicians, 
especially intra-team conflicts.

In complicated acute coronary syndromes or cardiac arrest, it is a communica-
tional challenge and a skill how to explain the reality of being “completely” healthy 
and within minutes to hours in a life-threatening condition so that relatives can 
understand. Their initial denial—a physiological coping mechanism—might be 
interpreted by a physician as “they are not willing to understand despite my repeated 
explanations.” This often leads to distrust—a major barrier in honest communica-
tion often followed by conflict about goals of care.

Many sources of conflict have been identified in intensive care units. In the 
Conflicus study [7], half of the intra-team conflicts were related to the end-of-life 
issues. Poor communication (in quality and in quantity) [8] and general and inter-
personal behavior are the most frequent and critical problems creating conflicts. The 
family, in terms of communication in the context of shifting from curative to pallia-
tive care, needs timely information, honesty, and need for clinicians to be clear and 
to listen [9]. When these needs are unmet, they frequently contribute to a conflict 
emergence and may facilitate nurses’ frustration toward physicians’ authority [10]. 
Every disagreement about the goals of care was found as a major source of conflict 
in a study by Danjoux Meth et al. [10].

12.3	 �Managing Conflicts: Can We Be Better In Conflicts?

The question of utmost importance is not merely the conflict itself, which is “a 
must,” even obligatory, but the “repair” [11]. How can we minimize some of the 
negative escalations? Like in a lot of conflicts outside of healthcare context, we can 
observe a cyclic “toxic” pattern:

Blame

Defend

Attack

 

Let us take again an example: a patient in cardiogenic shock on extensive phar-
macological support with uncertain neurological status evolves into hemodynamic 
instability: decision to proceed with mechanical support may be influenced by many 
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related circumstances and cognitive biases: the physician on call might not be 
trained in mechanical support implantation, or might have a different attitude to the 
patient’s condition or might be reluctant to undertake negative decision (no implant) 
in a patient that was considered to be perspective for full curative therapy.

To prevent later conflicts, such a decision should be team derived and discussed 
despite logistical challenges during the process (emergence, unavailability of the 
specialist, nighttime, etc.). Therefore, several initiatives have been suggested and 
are becoming widely adopted not only to improve patient outcomes, but also to 
overcome potential intra-team conflicts [12, 13].

Detailed concept of conflict function, role, and management is derived from non-
intensive care literature [1] and is poorly studied in ICU setting [14–16]. Further 
qualitative and interdisciplinary research is needed to better understand the typol-
ogy of ICU-specific conflicts, classification of their severity, and impact in terms of 
both usefulness and harmfulness [17].

Recently, a promising simulation experiment method was introduced to evaluate 
and study important communication skills of ICU clinicians [18]. Using best prac-
tice guidelines and an iterative, multidisciplinary approach, a simulation involving 
a critically ill patient was developed and refined. This model, shown to be feasible, 
acceptable, and realistic, opens an opportunity to an in-depth understanding of con-
flict in ICUs.

Conflict creates a kind of “contraction or stiffness.” From a psychological point 
of view, there is no flexibility, no nuance, no “possible,” just “categorical.” A lot of 
what is presented as a fact is rather an intensification of someone’s experience. And 
often, other psychological mechanisms play a role: behind many angers, there is 
often a hurt involved, as well as behind many criticisms an unspoken wish can be 
found [19].

So far, only limited number of studies have tested interventions aimed at conflict 
reduction specifically. Burns et al. evaluated the intervention of social workers in 
the ICU, who intervened as facilitators of family-ICU staff communication and 
gave feedback to the clinical team [20]. This intervention, however, failed to dem-
onstrate an effect on satisfaction of care, information, or involvement in the decision-
making process.

Although there is yet not any known effective intervention reducing ICU con-
flicts based on clinical research, the field of ICU communication is well studied and 
evidence-based recommendations are available about structured communication 
and family conferences [21].

12.4	 �Involvement of a Palliative Care Team: Experiences

Palliative care team involvement in daily routine of CICU is becoming a must in 
comprehensive curative and supportive care [22].

Patient spectrum in high-dependency CICUs changed considerably during the last 
years and more patients with narrowed or even exhausted therapeutic options are admit-
ted (terminal heart failure, extracorporeal cardiopulmonary resuscitation scenarios, 
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destination pharmacological or mechanical support without exit strategy, etc.). This fact 
brings new challenges for healthcare professionals and often requires integrating pallia-
tive care with social, communicational, ethical, spiritual, and logistical skills and expertise.

Palliative care team should be involved timely to prevent later divergencies and 
conflicts both within the CICU team and in relation to family or relatives. Patient’s 
and family values and preferences should be discussed early and communicated 
among the cardiac and palliative care teams to achieve a greater benefit for patients 
in terms of quality of life, anxiety, depression, and spiritual well-being [23]. Cardiac 
teams are occasionally reluctant to involve palliative care team being perceived as a 
therapeutical failure. This is one of the well-described barriers to palliative care [24].

Prevailingly technical understanding of the patient “therapeutical journey” must 
be carefully and repeatedly communicated with interventionalists to prevent mecha-
nistical binary interpretation of actual condition and concurrent processes. Reducing 
complex problems to their technical aspect might be an example of a lost opportu-
nity to aim, consider, discuss, and apply those therapeutical options that fit well to 
the patient “life journey” [25].

Similarly, this kind of barriers to implement early palliative care also include the 
patient herself/himself and her/his understanding of the disease trajectory (“I came 
for valve change, not to discuss my social, emotional, or spiritual values …”) and 
the family (“His family physician recommended coronary angiography and revas-
cularization, did you perform, what was requested? Why are you talking to us about 
our view of my father´s living will?”).

12.5	 �How to Turn Conflict into an Opportunity 
for Improvement?

In other words, we could ask: How could we turn it around so that people can actu-
ally hear each other? How to increase our ability for active listening, being aware of 
our and others’ cognitive biases to better manage conflicts? One of the options for 
conflict resolution is the process of negotiation. Therefore, the skill of interpersonal 
communication is one of the most important individual qualities. Conscious 
approach to techniques of negotiations includes several well-described strategies 
[26]: stay in control under pressure, defuse anger and hostility, listen, explore and 
understand what the other side really wants, reach agreements that satisfy both 
sides’ needs (win-win scenarios), etc.

For example, discussing treatment plan in case of unfavorable prognosis or end 
of life is a situation known to be associated with increased risk of conflict emer-
gence [7] and hence requires a careful negotiation. It has been demonstrated that not 
only knowledge (about advance directive laws, training on how to deliver bad news, 
etc.) but also what can be called perceived self-efficacy in discussions plays a major 
role in the ability to attend to the emotional needs of patients and surrogates and 
succeed in this negotiation process [27]. This finding, so far unidentified by avail-
able qualitative research in the field of ICU conflicts, clearly illustrates how com-
plex it is to get a deeper insight into the problem of negotiation in the context of 
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critical illness and highlights the importance of multimodal research design in 
this area.

12.6	 �Conclusion

Management of conflicts relies mainly on the principles of social sciences and has 
not yet been sufficiently explored in CICU; so far only limited number of educa-
tional interventions aimed at improving CICU intensivists’ ability to handle con-
flicts have been tested.

The problem of conflicts in the CICU is a complex issue involving specific social 
skills and requiring knowledge and practice of specific communication strategies. 
This suggests that while better insight through continuing high-quality research is 
necessary, it will be crucial to develop targeted medical education to improve con-
flict management.
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13Ethical Considerations in the Use 
of Technology in the Cardiac Intensive 
Care Unit

Bjørn Hofmann

13.1	 �Introduction

The tremendous technological progress in medicine in general, and in cardiology in 
particular, has substantially extended medicine’s ability to help people. A broad 
range of innovations have increased the odds of surviving very critical conditions. 
However, at the same time as technology has widely extended the possibility of 
doing good, it also expands the risk of doing harm [1]. Despite Mae West’s alleged 
claim [2], too much of a good thing is not wonderful [3]. At the same time as tech-
nology is a fantastic means to extend lives it can extend suffering. The same aggres-
sive and expensive treatments that can do good can come to prolong pain and delay 
inevitable death.

Due to its fabulous achievements the possibilities of technology have become 
evermore worshiped, but also hyped and overrated. In technology and progress, we 
trust. However, in order to apply technology in an appropriate way—helping and 
not harming people—we need to reflect on the power, goals, and implications of 
technology—especially when handling the physiologically vital and historically 
most venerated organ of human beings: the heart.

In this chapter, I will discuss the distinction between utility and futility of medi-
cal technology as well as the question of when to start and when to stop treatment 
(i.e., withholding versus withdrawing). These issues go to the ethical core of medi-
cine: doing good and avoiding harm. Given the extensive potential of modern tech-
nology, there are ample chances of futile diagnostics and treatment, and thereby 
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prospects to violate the principles of beneficence, non-maleficence, and justice. The 
great potential of technology also spurs extensive hype, hope, and hubris. In order 
to bar inappropriate technology use in cardiac intensive care units (as in health care 
in general) we need to identify and address the drivers of excessive technology use. 
In this chapter I will address “external” and “internal” drivers in terms of stakehold-
ers and their roles, as well as biases and imperatives as they can undermine auton-
omy for patients, professionals, and policy makers.

13.2	 �Utility Versus Futility

Historically very many of the most heated ethical debates in modern medicine stem 
from the ICU setting. The rapidly expanding possibilities to compensate for biologi-
cal function failure made it possible to save lives and help people in unprecedented 
ways. Respirators, defibrillators, dialysis machines, and monitoring devices are but 
a few examples. The beneficence of technology in the ICU was magnificent. 
However, at the same time these fantastic possibilities also raised the question of 
when to stop. What is enough? When do we go from reducing suffering to extending 
it? When is it appropriate to let people die? What is enough treatment?

Karen Ann Quinlan was one of the first cases that gained attention in the interna-
tional literature [4]. An interesting debate on futility in medicine [4–14] and in the 
ICU followed [4, 11, 15–20]. Setting the limits between utility and futility has never 
been easy and many definitions have been provided in order to clarify the distinc-
tion. A Policy Statement from the Society of Critical Care Medicine Ethics 
Committee defines futile and potentially inappropriate treatments in the following 
way: “ICU interventions should generally be considered inappropriate when there 
is no reasonable expectation that the patient will improve sufficiently to survive 
outside the acute care setting, or when there is no reasonable expectation that the 
patient’s neurologic function will improve sufficiently to allow the patient to per-
ceive the benefits of treatment” [21].

In explicating futility, a useful distinction has been made between quantitative 
and qualitative futility. Quantitative futility is where the likelihood that an interven-
tion will benefit the patient is exceedingly poor, and qualitative futility is where the 
quality of benefit an intervention will produce is exceedingly poor [5, 22]. Hence, 
one type of futility stems from the fact that the chances of obtaining a goal are small, 
and another from the fact that the value of obtaining the goals is small. Thus, even 
if we obtain a goal, the benefit may be negligible or negative [7].

Therefore, the futility debate goes to the ethical core of medicine: doing good 
and avoid doing harm. Futile treatment violates the principle of beneficence and 
non-maleficence [23]. Additionally, it may undermine the principle of justice, as 
ICU treatment is resource demanding and draws resources from other patients 
[19, 24].
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13.3	 �When to Start and When to Stop: Withholding 
Versus Withdrawing

The (f)utility issue is practically experienced in the daily clinical question of when 
to start and when to stop treatment. The vast possibilities of diagnostics and treat-
ment come together with diagnostic and prognostic uncertainty [25] to pose a wide 
range of ethical dilemmas [26] also discussed in Chaps. 7–11. Moreover, once a 
treatment has started, it can be difficult to stop.

In the field of cardiac intensive care this is clearly seen in the deactivation of 
implanted cardioverter-defibrillator devices [27, 28]. These are fantastic devices 
that may save lives, but also prolong pain and suffering. For reasons to be discussed 
below it appears easier to start the treatment (implantation and activation) than to 
stop (deactivation). However, the example illustrates how important the beginnings 
are—both with respect to using technologies in the individual case and when imple-
menting technologies in general [29]. Every appropriate start of using technology 
includes a reflection on when to maintain and when to stop.

Both withholding and withdrawing life-preserving treatment are ethically chal-
lenging as the consequences are fatal. However, there is an experienced, ethical 
[30], and epistemic [31] difference between withholding and withdrawing. Besides, 
withholding or withdrawing life-preserving treatment does not mean “no treat-
ment.” The alternative to aggressive treatment is high-quality palliative treatment 
[32, 33].

13.4	 �Hype, Hope, and Hubris

The fantastic possibilities provided by modern technology have spurred great opti-
mism with respect to what medicine can do. This comes together with difficulties of 
discerning utility from futility and a wide range of drivers of technology use to be 
discussed below. The result is what has been coined “too much medicine” [34–43]. 
The means of medicine are used beyond their benefit.

Against this, a wide range of measures have been launched to harness medical 
overactivity and obstruct the overuse of technology. Slow Medicine (IT), Choosing 
Wisely (global), NICE’s “DoNotDo” Database (UK), Preventing Overdiagnosis 
(UK, USA, then global), Right Care Movement (Lown Institute, USA), Smarter 
Medicine (CH), Prudent Health Care (Wales, UK), and Wiser Healthcare (AUS) are 
but a few examples [44, 45].

Despite these timely and impressive efforts, there seems to be a massive overuse 
of technology that is difficult to control [46–51]. Hubris comes together with hope 
and generates spin and hype. In order to address these issues, we have to understand 
the driving forces behind the “too much medicine” phenomenon, and in particular 
the problem of “too much technology” [52].
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13.5	 �The External Drivers of Too Much Technology

There are many ways of classifying the drivers of technology in health care [53–55]. 
One way is by analyzing the agents and actors involved in technology use in health 
care. Clearly professionals are involved. Technology has significantly expanded the 
power of professionals (both for good and bad, as pointed out above). Moreover, 
professionals have (together with society) extended the field of their subject matter. 
By addressing evermore ordinary life experiences, medicine has come to medicalize 
a wide range of phenomena [56]. Additionally, technology plays a key role in what 
has been called defensive medicine. Even more, professional identity is related to 
the ability to act which also spurs technology use.

Another technology-driving force is the expansion of the concept of disease [57]. 
Technology has played a decisive role in the expansion of disease definitions (“dis-
ease creep”) and in including (unpredictable) early stages in disease definitions. 
Moreover, various types of specialties have been branding of “their” disease entities.

Industry clearly is a driving force in the use as well as in the misuse of technol-
ogy in health care. The latter happens when improving and promoting tests and 
treatments beyond benefit, but also when focusing on surrogate outcomes [58] 
instead of what matters to people. Moreover, disease mongering is well described in 
the literature [59, 60].

Patients certainly are a driving force in the use of technology in health care. As 
patients, we are more informed, request more, are more worried, and are more 
focused on health than ever before. Technology has a high standing and is associ-
ated with quality, and we therefore demand advanced tests and treatments. The 
“popularity paradox” makes us thankful for being “saved” even when technology 
has overdiagnosed, overtreated, and harmed us, for example when we think that we 
have been saved from dying from cancer when we have actually been overdiag-
nosed and overtreated [61].

Feedback loops also reinforce the use of technology. Together with health profes-
sionals, industry can develop ever-better diagnostics. However, more accurate tests 
may find more cases, including more milder cases of disease. When subsequently 
treating more milder cases of a specific disease, the success rate increases. Increased 
success makes us invest more in diagnostics and treatment [52], and the loop 
continues.

Media also is a driving force in technology use in health care. Media often 
focuses on unjust care, but also on conflicts and polarizations. What is dramatic is 
exposed more than the chronic. Too little medicine or ignored cases get more atten-
tion than exaggerated treatment and care. Not treating a patient with a cardiac con-
dition that could have been treated gains more attention than futile treatment.

Correspondingly, law plays a role in technology use. Law drives the need for 
documentation, and thus diagnostic testing (and sometimes treatment). Fear of liti-
gation drives defensive medicine and extensive technology use [62, 63].

Figure 13.1 provides a summary of the various drivers of inappropriate tech-
nology use.

B. Hofmann



177

13.6	 �The Internal Drivers of Too Much Technology

In addition to drivers related to stakeholders and actors (and their roles), there are 
also many drivers internal to these stakeholders and actors. That is, as human beings 
we have cognitive and affective biases as well as imperatives that drive the imple-
mentation and use of technologies in health care. As pointed out by Kahneman and 
Twersky [64–66], System 1 thinking can be useful when we need to respond and act 
quickly, but can trick us and lead our decisions astray. In the following, I will high-
light some such effects relevant for our (inappropriate) use of technology based on 
previous studies [67–70].

When we have implemented and have integrated the use of a given technology in 
practical use, it is hard to stop using it (decommissioning, disinvestment, end using). 
This effect can be related to cognitive biases such as status quo bias, aversion to 
change, loss aversion, and endowment effect. Due to these mechanisms, we need to 
make proper assessments before and under implementing technologies.

Related to this, we tend to have an “adoption addiction” to technology [71]. That 
is, we seem to be more prone to adoption than to rejection of technologies, more 
positive to assessment than to reassessment and de-adoption [72]. This relates to the 
hype and hope effects described above.

Biases, such as aversion to risk, aversion to ambiguity, and anticipated decision 
regret [73], may make us use technology to “better be safe than sorry.” Of course, if 
this betters the benefits to the patient, that is great. However, if it does not—or 
makes us to treat our own uncertainty more than the patients’ disease—we go astray.

Another effect that may distort rational technology use in health care is fear aver-
sion asymmetry. We tend to be more afraid of doing too little than doing too much—
of underdoing than overdoing. This relates to “the popularity paradox” discussed above.

Fig. 13.1  Drivers of inappropriate technology use
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While the biases mentioned so far are mainly cognitive biases (and it can be dif-
ficult to differentiate between cognitive and affective biases), affective biases can 
also influence technology use. One such bias may be called professional identity 
bias and comes from the fact that professional identity is constituted by action and 
not by inaction.

This connects to what has been called progress bias [70], as progress is con-
ceived of as a good thing (value) in itself. We tend to have a drive for novelty, and 
our gut feeling tells us that “new is better than old.” Of course, the new technology 
oftentimes is better than the old, but that is because of its effectiveness and not 
because of its novelty. These effects relate to the more general trend of technology 
optimism [70] and can (together with hubris and hope) promote hype and overuse.

Technology optimism is one reason why we connect status and prestige to tech-
nologies and to diseases and specialties where we use technologies [74, 75]. 
Diseases of the heart have high professional prestige [75] and the CICU definitely 
is a place of high-end use of technology. Using technology because of its high status 
and prestige, and not because of its benefit to patients, can definitely be unethical.

Imperatives are a third type of human inclination (which resides between System 
1 and System 2) [76, 77]. One prominent imperative in the handling of medical 
technology is the imperative of action according to which action is better (and more 
integrity promoting) than inaction. This relates to professional identity bias (dis-
cussed above) but also to the Latin saying ut aliquid fiat (“for something to hap-
pen”) previously widely taught at medical schools. It also relates to the imperative 
of possibility, i.e., “can do will do.” We have to implement and use a technology, 
because it is possible.

On an anecdotal note, I was working in a hospital in the 1990s where it became 
urgent to implement Swan-Ganz monitoring on most patients. The studies docu-
menting the advantage of this were few and of poor quality. Nonetheless, it was 
imperative to implement the technology. After a while the technology became obso-
lete. When I asked why they stopped using it, I got no good answer, but apparently 
new and better technologies had emerged [78].

According to the imperative of complexity “advanced approaches are better than 
simple” and according to the imperative of extension, “more is better than little.” 
Again, extensive and complex technologies can be better than small and simple 
ones, but not because of their extension and complexity.

The imperative of knowledge (as well as the fear of uncertainty) may make us 
take more tests than necessary and treat more than beneficial, and the boys-and-toys 
effect may make us implement technologies because they are cool [70].

Table 13.1 provides a summary of the various types of cognitive and affective 
biases and imperatives that undermine appropriate technology use. The point is not 
that these mechanisms are always bad. They certainly can help us in everyday decision-
making. However, these mechanisms can also lead us astray making decisions with 
technology implementation and use that are not beneficial to patients and even harm-
ful. Moreover, they can undermine autonomy both for patients, professionals, and 
policy makers. Patient autonomy are not aware of the limitations of the technologies 
and professionals and policy makers may be mislead by biases and imperatives.

B. Hofmann



179

13.7	 �Conclusion

In this chapter I have discussed the distinction between utility and futility of tech-
nology as well as the question of when to start and when to stop treatment. As 
emphasized, these issues go to the ethical core of medicine, i.e., to do good and 
avoid doing harm. Given the vast potential of modern technology, there are ample 
chances of futile diagnostics and treatment, and modern medicine is extensively 

Table 13.1  Overview of various mechanisms undermining appropriate technology implementa-
tion and use. The table is based on a submitted paper with the title Internal barriers to efficiency: 
why disinvestments are so difficult. Identifying and addressing internal barriers to disinvestment of 
health technologies

Type of 
mechanism

Mechanism (bias/
imperative) Short description

Cognitive 
biases

Status quo bias/aversion to 
change

“What we have is better than what we will get.”

Risk perception bias Underestimating risk and overestimating benefits
Anchoring effect What you have sets the standard/reference
Framing effect We decide on options based on the way they are 

presented (e.g., with positive or negative 
connotations)

The endowment effect Overvaluing what we have, tendency to retain an 
object

Loss aversion effect Disliking to reduce or lose things or services
Aversion to risk and 
aversion to ambiguity

Disliking risk and/or uncertainty

Better safe than sorry, 
anticipated decision regret, 
fear aversion asymmetry

Acting out of fear for the consequences of not 
doing anything
Fear of doing too little > fear of doing too much

Affective 
biases

Professional identity bias Professional identity is connected to action and 
not to inaction

Progress bias Progress is a good thing (value) in itself. “New is 
better than old”

Status and prestige of 
diseases, specialties, and 
technologies

Preferring diseases, services, or technologies due 
to their status or prestige

Imperatives Imperative of action, 
imperative of possibility, 
Roemer’s law

Action is better (and more integrity promoting) 
than inaction (ut uliquiad fiat). Because something 
is possible, it should be implemented. “A built bed 
is a filled bed”

Imperative of complexity “Advanced is better than simple”
Imperative of extension “More is better than little”
Positive feedback loops Technology use is self-reinforcing
Imperative of knowledge Knowledge (testing) is better than ignorance
White elephants Technologies acquired to attract or suit specific 

persons or groups that are not (or hardly) used
The boys-and-toys effect Technologies’ attractiveness to professionals and 

patients (“the cool gadget effect”)
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charged with doing too much and thereby violating the principles of beneficence, 
non-maleficence, and justice. The extensive potential of technology also spurs hype, 
hope, and hubris. To counterbalance such effects and to bar inappropriate technol-
ogy use in cardiac intensive care units (as in health care in general) we need to 
identify and address the drivers of excessive technology use. “External” drivers of 
inappropriate use are related to stakeholders and their roles while “internal” drivers 
are identified as biases and imperatives in human beings. Both types of drivers can 
undermine autonomy for patients, professionals, and policy makers deciding on 
technology in CICU. We need to reflect on and avoid the negative effect of these 
drivers of medical technology in order to use technology and its great potential to 
help people in an appropriate way.

References

	 1.	Fisher ES, Welch HG. Avoiding the unintended consequences of growth in medical care: how 
might more be worse? JAMA. 1999;281:446–53.

	 2.	Curry R. Too much of a good thing: Mae West as cultural icon. Minneapolis: University of 
Minnesota Press; 1996.

	 3.	Hofmann B.  Too much of a good thing is wonderful? A conceptual analysis of exces-
sive examinations and diagnostic futility in diagnostic radiology. Med Health Care Philos. 
2010;13:139–48.

	 4.	Luce JM, White DB. A history of ethics and law in the intensive care unit. Crit Care Clin. 
2009;25:221–37.

	 5.	Schneiderman LJ, Jecker NS, Jonsen AR. Medical futility: its meaning and ethical implica-
tions. Ann Intern Med. 1990;11:949–54.

	 6.	Bernat JL. Medical futility. Neurocrit Care. 2005;2:198–205.
	 7.	Mohindra R. Medical futility: a conceptual model. J Med Ethics. 2007;33:71–5.
	 8.	Moratti S. The development of “medical futility”: towards a procedural approach based on the 

role of the medical profession. J Med Ethics. 2009;35:369–72.
	 9.	Schneiderman LJ.  Defining medical futility and improving medical care. J Bioeth Inq. 

2011;8:123.
	10.	Vergano M, Gristina GR. Futility in medicine. Trends Anaesth Crit Care. 2014;4:167–9.
	11.	Vincent JL. When ICU treatment becomes futile. J Clinic Res Bioeth. 2014;5:1.
	12.	Aghabarary M, Nayeri ND. Medical futility and its challenges: a review study. J Med Ethics 

Hist Med. 2016;9:1–13.
	13.	Šarić L, Prkić I, Jukić M. Futile treatment—a review. J Bioeth Inq. 2017;14:329–37.
	14.	Morata L.  An evolutionary concept analysis of futility in health care. J Adv Nurs. 

2018;74:1289–300.
	15.	Sibbald R, Downar J, Hawryluck L. Perceptions of “futile care” among caregivers in intensive 

care units. CMAJ. 2007;177:1201–8.
	16.	Gilligan T, Smith ML, Raffin TA. Ethical issues of care in the cardiac intensive care unit. In: 

Jeremias A, Brown DL, editors. Cardiac intensive care. 2nd ed. Philadelphia, PA: Sounders 
Elsevier Inc; 2010. p. 9–24.

	17.	Wilkinson DJ, Savulescu J. Knowing when to stop: futility in the intensive care unit. Curr Opin 
Anaesthesiol. 2011;24:160–5.

	18.	Truog RD, White DB.  Futile treatments in intensive care units. JAMA Int Med. 
2013;173:1894–5.

	19.	Huynh TN, Kleerup EC, Raj PP, Wenger NS. The opportunity cost of futile treatment in the 
intensive care unit. Crit Care Med. 2014;42:1977.

	20.	Tomlinson T, Brody H. Futility and the ethics of resuscitation. JAMA. 1990;264:1276–80.

B. Hofmann



181

	21.	Kon AA, Shepard EK, Sederstrom NO, Swoboda SM, Marshall MF, Birriel B, et al. Defining 
futile and potentially inappropriate interventions: a policy statement from the Society of 
Critical Care Medicine Ethics Committee. Crit Care Med. 2016;44:1769–74.

	22.	Doty WD, Walker RM. Medical futility. Clin Cardiol. 2000;23(Suppl):6–16.
	23.	Beauchamp TL, Childress JF. Principles of biomedical ethics. New York: Oxford University 

Press New York; 2019.
	24.	Taylor DR, Lightbody CJ.  Futility and appropriateness: challenging words, important con-

cepts. Postgrad Med J. 2018;94:238–43.
	25.	Hofmann B. Overdiagnostic uncertainty. Eur J Epidemiol. 2017;32:533–4.
	26.	Romanò M. Withholding and withdrawing therapy in cardiac intensive care units: ethical and 

clinical criteria in end-of-life decisions. G Ital Cardiol. 2011;12:50–7.
	27.	Romanò M, Gorni G. Implantable cardiac device deactivation at the end of life. G Ital Cardiol. 

2020;21:286–95.
	28.	Romanò M, Piga MA, Bertona R, Negro R, Ruggeri C, Zorzoli F, et al. Implantable cardioverter-

defibrillator deactivation at the end of life: Ethical, clinical and communication issues. G Ital 
Cardiol. 2017;18:139–49.

	29.	Rothman D.  Beginnings count : the technological imperative in American health care. 
New York: Oxford University Press; 1997.

	30.	Ursin L. Withholding and withdrawing life-sustaining treatment: ethically equivalent? Amer J 
Bioeth. 2019;19:10–20.

	31.	Hofmann B.  Categorical mistakes and moral biases in the withholding-versus-withdrawal 
debate. Amer J Bioeth. 2019;19:29–31.

	32.	Romanò M. The role of palliative care in the cardiac intensive care unit. Healthcare (Basel). 
2019;7:30. https://doi.org/10.3390/healthcare701003033.

	33.	Romanò M. Facilitating supportive care in cardiac intensive care units. Curr Opin Support 
Palliat Care. 2020;14:19–24.

	34.	Richards P. Too much medicine? BMJ. 1999;318:268.
	35.	Moynihan R, Smith R. Too much medicine? BMJ. 2002;324(7342):859–60.
	36.	Brownlee S. Overtreated: why too much medicine is making us sicker and poorer. New York: 

Bloomsbury; 2007.
	37.	Moynihan R. Too much medicine, not enough mirth. BMJ. 2012;e7116:345.
	38.	Barraclough K. Too much medicine. Beware the influence of the “SIF” (single issue fanatic) in 

clinical guidelines. BMJ. 2013;f4719:347.
	39.	Glasziou P, Moynihan R, Richards T, Godlee F.  Too much medicine; too little care. 

BMJ. 2013;f4247:347.
	40.	Moynihan R, Glasziou P, Woloshin S, Schwartz L, Santa J, Godlee F. Winding back the harms 

of too much medicine. BMJ. 2013;f1271:346.
	41.	Papagiannis A. Too much medicine campaign is long overdue. BMJ. 2013;f1723:346.
	42.	Welch HG.  Less medicine, more health: 7 assumptions that drive too much medical care. 

Boston, MA: Beacon Press; 2015.
	43.	Attena F. Too much medicine? Scientific and ethical issues from a comparison between two 

conflicting paradigms. BMC Public Health. 2019;19:97.
	44.	Levinson W, Born K, Wolfson D.  Choosing wisely campaigns: a work in progress. 

JAMA. 2018;319:1975–6.
	45.	Wild C, Mayer J. Overtreatment: Initiatives to identify ineffective and inappropriate medical 

interventions. Wien Med Wochenschr. 2016;166:149–54.
	46.	Badgery-Parker T, Pearson S-A, Chalmers K, Brett J, Scott IA, Dunn S, et al. Low-value care in 

Australian public hospitals: prevalence and trends over time. BMJ Qual Saf. 2019;28:205–14.
	47.	Colla CH, Morden NE, Sequist TD, Schpero WL, Rosenthal MB. Choosing wisely: preva-

lence and correlates of low-value health care services in the United States. J Gen Intern Med. 
2015;30:221–8.

	48.	Elshaug AG, Watt AM, Mundy L, Willis CD. Over 150 potentially low-value health care prac-
tices: an Australian study. Med J Aust. 2012;197:556–60.

	49.	McAlister FA, Lin M, Bakal J, Dean S. Frequency of low-value care in Alberta, Canada: a 
retrospective cohort study. BMJ Qual Saf. 2018;27:340–6.

13  Ethical Considerations in the Use of Technology in the Cardiac Intensive Care Unit

https://doi.org/10.3390/healthcare701003033


182

	50.	Schwartz AL, Landon BE, Elshaug AG, Chernew ME, McWilliams JM. Measuring low-value 
care in medicare. JAMA Intern Med. 2014;174:1067–76.

	51.	Willson A. The problem with eliminating ‘low-value care’. BMJ Qual Saf. 2015;24:611–4.
	52.	Hofmann BM. Too much technology. BMJ. 2015;h705:350.
	53.	Almeida JPLD, Farias JS, Carvalho HS.  Drivers of the technology adoption in healthcare. 

BBR Braz Bus Rev. 2017;14:336–51.
	54.	Saini V, Garcia-Armesto S, Klemperer D, Paris V, Elshaug AG, Brownlee S, et al. Drivers of 

poor medical care. Lancet. 2017;390:178–90.
	55.	Meskó B. 10 Ways technology is changing healthcare. Future of medicine. The medical futur-

ist; 2020.
	56.	Hofmann B. Medicalization and overdiagnosis: different but alike. Med Health Care Philos. 

2016;19(2):253–64.
	57.	Hofmann B.  Expanding disease and undermining the ethos of medicine. Eur J Epidemiol. 

2019;34:613–9.
	58.	Fryback DG, Thornbury JR.  The efficacy of diagnostic imaging. Med Decis Making. 

1991;11:88–94.
	59.	Moynihan R, Heath I, Henry D.  Selling sickness: the pharmaceutical industry and disease 

mongering. BMJ. 2002;324:886–91.
	60.	Moynihan R, Doran E, Henry D. Disease mongering is now part of the global health debate. 

PLoS Med. 2008;e106:5.
	61.	Welch HG, Schwartz L, Woloshin S. Overdiagnosed : making people sick in the pursuit of 

health. Boston, MA: Beacon Press; 2011. xvii, 228 p.
	62.	Hermer LD, Brody H. Defensive medicine, cost containment, and reform. J Gen Intern Med. 

2010;25:470–3.
	63.	Berlin L. Medical errors, malpractice, and defensive medicine: an ill-fated triad. Diagnosi. 

2017;4:133–9.
	64.	Kahneman D, Tversky A.  Intuitive prediction: biases and corrective procedures. Eugene, 

Oregon: Decision Research; 1977.
	65.	Kahneman D, Slovic P, Tversky A.  Judgement under uncertainty: heuristics and biases. 

New York: Cambridge University Press, Cambridge; 1982.
	66.	Kahneman D, Tversky A. On the reality of cognitive illusions. Psychol Rev. 1996;103:582–91.
	67.	Hofmann B. Biases distorting priority setting. Health Policy. 2020;124:52–60.
	68.	Hofmann BM. Categorical mistakes and moral biases in the withholding-versus-withdrawal 

debate. Am JBioeth. 2019;19(3):29–31.
	69.	Hofmann BM. Biases and imperatives in handling medical technology. Health Policy Technol. 

2019;8:377–85.
	70.	Hofmann B. Progress bias versus status quo bias in the ethics of emerging science and technol-

ogy. Bioethics. 2020;34:252–63.
	71.	Bryan S, Mitton C, Donaldson C. Breaking the addiction to technology adoption. Health Econ. 

2014;23:379–83.
	72.	Niven DJ, Mrklas KJ, Holodinsky JK, Straus SE, Hemmelgarn BR, Jeffs LP.  Towards 

understanding the de-adoption of low-value clinical practices: a scoping review. BMC Med. 
2015;13:255.

	73.	Tymstra T. The imperative character of medical technology and the meaning of “anticipated 
decision regret”. Int J Technol Assess Health Care. 1989;5:207–13.

	74.	Album D, Johannessen LE, Rasmussen EB. Stability and change in disease prestige: a compar-
ative analysis of three surveys spanning a quarter of a century. Soc Sci Med. 2017;180(1):45–51.

	75.	Album D, Westin S. Do diseases have a prestige hierarchy? A survey among physicians and 
medical students. Soc Sci Med. 2008;66(1):182–8.

	76.	Hofmann B. Biases and imperatives in handling medical technology. Health Policy Technol. 
2019: Online Preprint.

	77.	Mazarr MJ. Rethinking risk in national security: lessons of the financial crisis for risk manage-
ment. New York: Springer; 2016.

	78.	Chatterjee K.  The Swan-Ganz catheters: past, present, and future. Circulation. 
2009;119(1):147–52.

B. Hofmann



183© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2021
M. Romanò (ed.), Palliative Care in Cardiac Intensive Care Units, 
https://doi.org/10.1007/978-3-030-80112-0_14

E. Sonntag (*) 
Department of Internal Medicine, Division of Pulmonary and Critical Care Medicine, 
Virginia Commonwealth University, Richmond, VA, USA
e-mail: Elizabeth.Sonntag@vcuhealth.org 

E. Rivet 
Department of Surgery, Division of Colon and Rectal Surgery, Virginia Commonwealth 
University, Richmond, VA, USA
e-mail: Emily.Rivet@vcuhealth.org 

J. Katz 
Department of Internal Medicine, Division of Cardiology, Duke University,  
Durham, NC, USA
e-mail: jason.katz@duke.edu 

D. Noreika 
Department of Internal Medicine, Division of Hematology, Oncology & Palliative Care, 
Virginia Commonwealth University, Richmond, VA, USA
e-mail: danielle.noreika@vcuhealth.org 

E. Granina 
Hospice and Palliative Care Fellowship, Virginia Commonwealth University,  
Richmond, VA, USA
e-mail: Evgenia.Granina@vcuhealth.org

14Physician Education and Training 
in Palliative Care: A New Challenge 
in Modern Cardiac Intensive Care

Elizabeth Sonntag, Emily Rivet, Jason Katz, 
Danielle Noreika, and Evgenia Granina

14.1	 �Introduction: The Modern Cardiac Intensive Care Unit

After its introduction into the framework for medical care in the 1960s, the coronary 
care unit (CCU) spread rapidly throughout the country and became established 
within contemporary healthcare systems as a validated means for improving out-
comes for patients with acute myocardial infarction (MI) [1]. Today’s CCU, how-
ever, looks very different from these pioneer units, and instead is home to an 
increasingly diverse population of patients with advanced critical illness, complicat-
ing a multitude of cardiovascular conditions. To reflect the fact that these units are 
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truly home to complex critically ill patients, many have adopted a new moniker for 
these care environments: the cardiac intensive care unit (CICU). Patients that occupy 
the modern CICU have more comorbidities and greater illness severity and leverage 
more critical care resources than ever before. Those with acute MI are now often the 
minority, replaced instead by patients with all forms of shock, multisystem organ 
failure, electrical storm, valvular emergencies, end-stage heart failure, and other 
unstable clinical conditions. An increasing population of CICU patients require life-
support modalities typically only available in an intensive care setting, including 
vasopressors, inotropic agents, invasive mechanical ventilation, and continuous 
renal replacement therapies. Additionally, the use of mechanical circulatory support 
(MCS) technologies—including intra-aortic balloon pumps, temporary axial and 
centrifugal flow pumps, surgically implanted left ventricular assist devices (LVADs), 
and extracorporeal membrane oxygenation (ECMO)—has become commonplace 
[2]. A growing body of evidence has now substantiated the notion that patients 
within the modern CICU are sicker and at greater risk for mortality than ever before 
[3]. The epidemiology and patterns of care in the modern CICUs are discussed in 
detail in Chap. 1.

The majority of high-volume CICUs can be found within academic or university-
based hospitals, and therefore are teaching environments for learners at multiple 
levels of training including medical students, residents, and fellows. Though walk-
ing a patient and family through difficult prognosis, adjustment to new therapies, 
symptom management, and end-of-life care is the commonplace for CICU provid-
ers, there is currently no formal curriculum for palliative care in internal medicine 
or cardiology training. Rather than relying on palliative care consultation services at 
the end of life, primary palliative care should be considered for all patients managed 
in a CICU and/or receiving life-prolonging therapy. However, the question remains 
as to what to teach and how to best teach it. This chapter discusses the challenge of 
cardiac intensive care physician education and training in palliative care. Though 
more research is needed in order to figure out how best to implement primary pallia-
tive care education for providers in the CICU, this chapter identifies major tenants 
of primary palliative care, learning objectives for practicing primary palliative care, 
and teaching modalities which will best serve these learning objectives.

14.2	 �Palliative Care in the CICU

Palliative care is a specialty that focuses on the quality of life, relief of suffering, 
psychosocial and spiritual needs, and alignment of treatments with care goals for 
patients with serious illness [4]. As the patient population in the CICU has evolved, 
palliative care has become increasingly relevant due to the severity and complexity 
of conditions managed in these units. Of note, patients with cardiovascular disease 
represent the largest disease group in need of palliative care at the end of life [5]. 
Given the high mortality of heart failure patients (40% die within 1 year of their first 
hospitalization) and the recommendation of several societies, including the 
American College of Cardiology, the American Heart Association, the International 
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Society for Heart and Lung Transplantation, and the Heart Failure Society of 
America, many programs have integrated palliative care into their management of 
advanced heart failure patients, and particularly those supported by LVADs [6]. 
Furthermore, the Centers for Medicare and Medicaid Services and the Joint 
Commission require that a palliative care specialist be a part of the core multidisci-
plinary MCS team [7]. Several organizations such as the Heart Failure Working 
Group of the Danish Society of Cardiology and the Heart Failure Association of the 
European Society of Cardiology have published position statements on palliative 
care in the heart failure patient population that include advocacy for early interven-
tion, clarification of the role of palliative care, and guidelines for conversations 
about device deactivation [8]. The American Heart Association and the American 
Stroke Association put forth a joint statement in 2016 that describes the benefits of 
palliative care and emphasizes the importance of both primary palliative care per-
formed by the cardiac interdisciplinary team and access to specialty palliative care 
[9]. One systematic review and meta-analysis suggested that palliative care is asso-
ciated with improved quality of life and reduced symptom burden [10]. In the 
Palliative Care in Heart Failure trial (2017) the palliative care intervention arm 
(usual care plus a 6-month interdisciplinary palliative care intervention) was associ-
ated with clinically significant improvements in quality of life as well as improve-
ments in mood (anxiety and depression) and spiritual well-being, compared to usual 
care alone [11]. Palliative care has also been shown to be beneficial in intensive care 
settings. For example, early involvement of palliative care leads to earlier family 
meetings and decreased hospital length of stay [12]. Involvement of palliative care 
also improves alignment of treatment decisions with patient’s values and prefer-
ences [13]. Combining this evidence supports that the tenants of palliative care 
should be familiar to the physicians offering and managing advanced cardiac care.

14.3	 �Primary and Specialty Palliative Care in the CICU

Palliative care can be provided through several paradigms. The first, often termed 
“primary palliative care,” refers to the delivery of palliative care by the treating team 
caring for the patient [14]. In the CICU environment, this would generally be the 
CICU intensivists. Primary palliative care is defined as the provision of basic pallia-
tive care components by clinicians who are not formally trained in specialty pallia-
tive care (of note, this can include physicians, advanced practice providers, nurses, 
social workers, and other interdisciplinary team members). There is no research to 
guide the optimal approach to integrating primary palliative care in subspecialty 
practices, so there remains individual variability in incorporation [15]. There are a 
number of skills that could be included in training clinicians in primary palliative 
care. In a recent publication by an embedded palliative care service in a tertiary care 
heart failure center, symptom management and care planning were the two most 
common reasons for referral. The most common symptoms managed were pain, 
anorexia, insomnia, depression, and anxiety, and opioids were the most commonly 
prescribed medication. Shared care planning, code status, and hospice were the 
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most commonly discussed care planning topics [16]. Other topics that may be rele-
vant to primary palliative skills within cardiology include discussions regarding the 
use of advanced cardiac therapies such as chronic inotropes, mechanical ventilation, 
implantable cardioverter-defibrillators (ICDs), pacemakers, MCS, therapeutic 
hypothermia, and cardiac transplantation. Although recognized as important to their 
patient population, only 10% of cardiologists in one survey reported formal educa-
tion in palliative care during their cardiovascular training [17].

Alternatively, “specialty” palliative care can be performed by a separate multi-
disciplinary team which generally includes a provider with advanced training and 
certification in Hospice and Palliative Medicine as well as experts in fields such as 
social work and chaplaincy. Because the availability of formally trained palliative 
care providers is limited, the introduction of palliative care concepts and the promo-
tion of primary palliative care skill sets for CICU team members are vital. As the 
majority of high-volume CICUs are located within academic or university-based 
hospital systems, access to specialty palliative care is often available although it 
cannot be assumed. However, the ability of CICU intensivists to provide primary 
palliative care as exemplified by familiarity with the basic principles of palliative 
care is important for several reasons. Specialty palliative care is a limited resource 
and may be challenging to access acutely. Furthermore, palliative care is relevant to 
so many aspects of patient care in the CICU, as the life-sustaining technologies 
employed in the CICU often have significant implications for quality of life, health-
care decision-making, and end-of-life care. Therefore, it is ideal to integrate these 
skills into basic practice. As such, there is an opportunity to enhance knowledge and 
skills in experienced CICU clinicians by considering their work through the lens of 
palliative care.

14.4	 �Physician Education and Training

Primary palliative care education is not yet compulsory in undergraduate medical 
education or graduate medical education and therefore varies widely across institu-
tions. In a review of the scope of training in medical residencies and fellowships, 
primary palliative care teaching emphasized communication and symptom manage-
ment topics with instruction via didactics. Most of the time, the assessed outcome 
was attitude. Internal medicine was among one of the residencies most represented, 
but cardiology fellowship or heart failure fellowship programs were not. In a review 
of internal medicine residency programs, the most common domains studied 
included communication, symptom management, end of life, psychological sup-
port, transition of care or resources, ethics, and bereavement. The most common 
methods of teaching included didactics or lectures, discussion, rotations, workshops 
or retreats, simulation/role play, standardized patients, independent learning, and 
Web-based learning. Residents were measured on outcomes such as subjective 
knowledge, objective knowledge, attitudes, and observation of skills. Most resi-
dency and fellowship programs that were included in a recent survey reported little 
to no directed palliative care didactics and training. For example, cardiology 
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fellowship had none [18]. Objectives of physician education and training in pallia-
tive care include provider understanding the clinical indications of therapies unique 
to the CICU, followed by mastering primary palliative care skills such as communi-
cation, decision-making, and symptom management. Teaching modalities that best 
serve this mission include bedside teaching, case-based teaching, and didactics.

14.5	 �Primary Palliative Care Learning Objectives

The Accreditation Counsel for Graduate Medical Education (ACGME) and the 
American College of Cardiology (ACC) have set forth training requirements which 
include palliative care for those pursuing fellowships in cardiology and advanced 
heart failure. Despite these recommendations one group of researchers surveyed 
cardiology fellows and found that although 71% reported clinical collaboration with 
palliative care specialists during training, less than 10% had received formal educa-
tion in palliative care topics [19]. Therefore, physicians who practice in the CICU 
setting are often not expert in providing palliative care [20]. On the contrary, fellow-
ships in palliative care medicine provide extensive training over the course of 1 year, 
with a focus on skills for enhancing patient quality of life, reducing symptom bur-
den related to severe illness, and supporting patients and their loved ones through 
the dying process [21]. Many areas of palliative care training are applicable to the 
care of patients in the CICU and can guide the objectives for learning primary pal-
liative care in the CICU (Table 14.1). This section has broken down primary pallia-
tive care learning objectives into three main categories: communication, 
decision-making, and symptom management.

14.6	 �Communication

Patients in the CICU are critically ill, medically complex, and often near the end of 
their life. Therefore, clear and empathetic communication is vital, and effective 
communication should be taught to all providers caring for patients in the CICU.

Communication skills important early on in a patient encounter include display-
ing empathy, building relationships and trust with a patient and/or their proxies, and 
setting expectations. It is important for a provider to develop a relationship with a 
patient/family at the beginning of the CICU admission, rather than waiting for the 
goals of care discussion at a time of patient decompensation or high stress. As a 
patient progresses and prognosis becomes more clear, CICU providers must have 
skills to translate complicated diagnoses, treatment plans, and prognoses to patients 
and proxies in an individualized way such that it is understandable to the recipient. 
As a patient’s primary provider, they must also be able to organize and summarize 
recommendations made by consultants and other members of the multidisciplinary 
CICU team. Practicing of specific skills, such as “breaking bad news” and “leading 
goals of care discussions,” will be vital in a provider’s comfort and proficiency in 
CICU communication. When discussing goals of care, it is imperative that the 
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Table 14.1  Primary palliative care learning objectives for cardiac intensive care unit providers

Communication
Provider must be 
proficient in effective 
communication

Decision-making
Provider must be skilled in 
decision-making

Symptom 
management
Provider must be able to 
relieve suffering, both 
physical and emotional

Displaying empathy Prognostication
Clinical judgement

Shared 
decision-making
Patient and 
family-centered 
decision-making

Pain assessment and 
management

Relationship and trust 
building

Effective application 
of life-sustaining 
therapy

Taking part in 
active shared 
decision-making

Dyspnea assessment 
and management

Expectation setting Making 
recommendations in 
the face of uncertainty

Eliciting patient 
values and 
preferences

Delirium assessment 
and management

Translation of complex 
medical diagnosis, 
treatment plan, and 
prognosis

Understanding 
limitations of 
life-sustaining 
therapy

Balancing benefit 
and burden of 
treatment options

Sleep disturbance 
assessment and 
management

Summarize 
recommendations of 
consultants

Withholding 
potentially 
inappropriate therapy

Respect diversity 
in attitude, 
religion, and 
culture

Anxiety and depression 
assessment and 
management

Breaking bad news Transitioning goals of 
care

Capacity 
assessment

Comfort in transitioning 
from full support to 
comfort care, including 
withdrawal of 
life-sustaining therapy

Leading goals-of-care 
discussions

Recognizing patients 
who may benefit from 
hospice referral

Advance care 
planning

Ability to emotionally 
and practically support 
family or other 
caregivers through 
bereavement

Eliciting patient values 
and preferences

Guiding 
surrogate through 
decision-making 
using substituted 
judgment

Understanding when to 
refer to specialty 
palliative care

Managing requests for 
potentially 
inappropriate therapy
Comforting the 
bereaved

[20, 32, 33, 6, 34]
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provider is comfortable eliciting the values and preferences of the patient; engaging 
in discussions regarding spirituality, religion, and cultural expectations; and manag-
ing requests for potentially inappropriate therapy. Finally, communication around 
death and dying, including comforting for the bereaved, is an important skill. These 
communication skills are crucial for guiding patients and/or their proxies through 
the decision-making process.

14.7	 �Decision-Making

Complex decisions must be made in the CICU setting, often in the face of uncer-
tainty, which first requires the beneficent provider to have expert clinical and prog-
nostic judgment. Then, in order to best uphold a patient’s autonomy, providers must 
be prepared to practice shared decision-making.

Critical care practice requires the ability to deftly navigate between highly spe-
cialized recovery-directed care and recognition of the limits of this care, to then 
empathetically facilitate a transition to care focused on comfort. Vital to this is gain-
ing skills in prognostication. Accurate prognostication allows for effective applica-
tion of life-sustaining therapies such as MCS, vasopressors, inotropes, ventilator, 
and continuous veno-venous hemodialysis, so that it is in-line with goals of care and 
will serve the expected outcome. When this is not possible, the provider should be 
prepared to make recommendations in the face of uncertainty. Though recovery is a 
primary goal, understanding the limitations of life-sustaining therapy is of the 
utmost importance. CICU providers must understand not only clinical indications, 
but also the limitations of intensive therapies, and when to withhold potentially 
inappropriate and/or life-sustaining therapies while instead guiding families through 
the dying process. It is important for CICU providers to identify patients who may 
qualify for and benefit from hospice.

14.8	 �Therapies and Interventions Unique to CICU

First, it will be important for trainees to understand clinical indications related to 
life-sustaining therapies and CICU care such as MCS, vasopressors, inotropes, ven-
tilator, and dialysis. They will need to be expert in prognostication. Thoroughly 
grasping the clinical indications for particular treatments is the first step in being 
able to counsel patients/proxies as to whether the therapy will serve the goals of 
care. Understanding the limitations of these therapies will aid in avoiding poten-
tially inappropriate interventions. Advanced therapies used in the CICU are dis-
cussed in detail in Chap. 2. Furthermore limitations to advanced therapies, including 
deactivation of implanted cardiac devices, and withholding and withdrawal of life-
sustaining therapy, are discussed in Chaps. 6, 7, 8, and 10.
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14.9	 �Shared Decision-Making

Shared decision-making is imperative in applying the above therapies to care in the 
CICU. Shared decision-making is the way by which providers and patients make 
healthcare decisions that best align with the patient’s wishes and respect their auton-
omy. In this construct the provider must first elicit the patient’s values and prefer-
ences, and then use their medical judgement to balance benefits and burdens of a 
particular plan of care and advise which treatment plan is most likely to achieve the 
patient’s desired goals. Shared decision-making and advanced directives are dis-
cussed in detail in Chap. 5.

14.10	 �Symptom Management

Evaluating and managing symptoms are core aspects of both primary and specialty 
palliative care. Patients with inadequately managed symptoms (including pain or 
dyspnea) cannot be expected to benefit from other elements of palliative care such 
as participation in conversations directed at healthcare decision-making. As such, 
an important step in providing palliative care is to assess for symptoms. As previ-
ously mentioned, acute or decompensated heart failure is a common reason for 
admission to the CICU. Similar to other advanced disease states and the failure of 
other organs, patients with heart failure may experience a range of symptoms 
including dyspnea, fatigue, pain, loss of appetite, insomnia, and cough [22]. 
Psychiatric and cognitive dysfunction including delirium is also common [23]. The 
trajectory of decline in cardiac failure is notable for its lack of predictability and is 
characterized by sudden decompensations followed by periods of remission [24]. 
During these decompensations, providers practicing in the CICU should be pre-
pared to address symptoms such as pain, dyspnea, fatigue, and delirium. A detailed 
review related to evaluation and management of symptoms is provided in Chap. 3 
of this text, and should be used as a resource for education.

14.11	 �Teaching Modalities

Common clinical teaching methods are listed in Table  14.2 and include bedside 
teaching, didactics, and case-based teaching. Whenever possible, the teaching of 
primary palliative care in the CICU should be taught by a palliative care physician 
or a critical care physician comfortable with palliative care and CICU care.

14.12	 �Bedside Teaching

Bedside teaching is a core tenant of medical education. It can be an effective mode 
of teaching communication through role-modeling, decision-making through men-
torship, and symptom management via experience with bedside cases. 
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Table 14.2  Methods of teaching

Bedside Didactics Case based
Teaching 
method Goals

Teaching 
method Goals

Teaching 
method Goals

Role-
modeling

Learner 
participates in 
goals-of-care 
discussions, 
family meetings, 
and sessions in 
which shared 
decision-making 
will occur, and 
learns 
communication 
skills via 
observation of 
expert

Lecture Learner is 
introduced to 
topics that will 
be encountered 
during bedside 
management of 
patients and 
has the 
opportunity to 
ask questions 
and seek 
clarification in 
order to grow 
their fund of 
knowledge

Case 
review

Learner reviews 
a case allowing 
time for 
discussion of 
and reasoning 
through plan of 
care and 
communication 
strategies

Mentorship Learner leads 
goals-of-care 
discussions, 
family meetings, 
and sessions in 
which shared 
decision-making 
will occur, and 
gets feedback on 
communication 
skills
Learner receives 
feedback on plan 
of care and 
symptom 
management 
strategies

Targeted 
reading/
journal 
club

Learner 
reviews 
literature that 
will guide 
evidence-based 
practice and 
grow their fund 
of knowledge

Simulation Learner is able 
to practice 
communication 
skills

Palliative 
care 
rotation

Learner gains 
experience in 
primary palliative 
care via exposure 
to a larger 
number of 
patients with 
end-of-life and/or 
symptom 
management 
needs

[29, 31]
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Role-modeling and mentorship are important factors, especially for resident and 
fellow learning. Most CICU physicians will not go on to receive specialized training 
in hospice and palliative medicine; therefore, improvement of primary palliative 
care skills often depends on the accumulation of personal experience and observa-
tion of successful strategies demonstrated by other providers. Attending physicians 
should role model communication by allowing learners to take part in goals of care 
discussions, breaking bad news, and shared decision-making, and then be prepared 
to mentor learners via giving guidance, support, and feedback. For example, follow-
ing the timeless “see one, do one, teach one” model of medicine, learners should 
have opportunities to witness well-executed primary palliative care by an experi-
enced provider. They should then practice leading the delivery of that care, and/or 
goals of care discussions with opportunities for feedback. Finally, when proficient 
in skill and comfort, learners should teach primary palliative care to others. Learners 
will also benefit via firsthand experience in caring for patients who require primary 
palliative care—this can be undertaken on a palliative care rotation where they can 
be mentored by palliative care experts, or through co-managing patient care in the 
CICU.  Learners benefit when expert CICU clinicians role-model communcation 
and palliaitve care skills; however, expertise may vary from provider to provider. 
Therefore, training should ensure that there are didactic and case-based educational 
opportunities to supplement bedside teaching.

14.13	 �Didactics

Didactic education is aimed at improving the learner’s fund of knowledge and typi-
cally consists of lectures and target reading. When surveyed, non-palliative care 
providers who were asked about primary palliative care education mostly preferred 
didactic lectures for education when offered options that also included online cur-
riculum, retreats, “coaching” during patient care, standardized patient encounters, 
and audio review of patient encounters [25]. Didactic teaching lends itself well to 
the teaching of symptom management. Although symptom management in pallia-
tive care is often most commonly ascribed to cancer patients, it has been shown that 
symptoms are common in a number of other life-limiting illnesses including cardiac 
diseases such as heart failure [26]. There are a number of symptoms that palliative 
patients with underlying life-limiting illnesses can experience that may need to be 
evaluated and managed including but not limited to pain, dyspnea, nausea, anxiety, 
depression, anorexia, insomnia, constipation/diarrhea, and fatigue. Effective symp-
tom management starts with assessment which can be introduced in a didactic set-
ting prior to modeling in actual patient encounters. In addition to serving as a 
mechanism for providing education to teams caring for patients with advanced car-
diac illnesses, didactic lectures can create a forum to encourage awareness of sys-
tem resources for assistance in symptom management or advance care planning in 
these patients. Despite the importance of didactics, a survey from 2020 on residency 
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and fellowship programs found varied uptake on palliative didactic topics including 
multiple training programs that had none at all [18]. Therefore, the implementation 
of primary palliative care didactics into the teaching of primary palliative care in the 
CICU is an important target.

14.14	 �Case Based

The American Heart Association and the American College of Cardiology, Core 
Cardiology Training Symposium (ACC COCATS) make recommendations for 
competencies cardiologists should achieve during training. For example, the cardi-
ology trainee must master communication and exhibit empathy and compassion 
while becoming comfortable with leading family meetings, including those that 
discuss goals of care and end-of-life issues. Despite these recommendations most 
trainees do not undergo any formal training. Case-based learning often works to 
reinforce didactic teaching. In contrast to traditional lecture-based teaching (which 
is passive) new methods of teaching that are learner centered and promote active 
learning have been beneficial to medical education. Using active learning for the 
development of communication skills is particularly beneficial for teaching primary 
palliative care [27]. There are also opportunities to incorporate role-playing, videos 
of best practice, and simulation into educational programs. Case-based teaching 
lends itself well to teaching palliative care, as it is learner centered, and allows more 
time to be spent on working through problems and discussing viewpoints. In addi-
tion simulation of cases (for example goals-of-care discussions or breaking bad 
news) may help a learner practice valuable communication skills in a safe environ-
ment, before interacting with a patient, and has been shown to help learners retain 
skills and knowledge [28]. Learners may even benefit from attending an outside 
workshop or retreat. VitalTalk [29] offers evidence-based curriculum to improve 
communication skills surrounding serious illness. It has been shown to improve 
skills in specialties such as oncology, nephrology, and geriatrics. A group out of the 
University of Pittsburgh Medical Center health system designed a workshop called 
CardioTalk (molded after VitalTalk) which was aimed at imparting valuable com-
munication skills specifically around challenging conversations for providers who 
practice in the cardiac intensive care unit [30]. First-year cardiology fellows and 
cardiology attendings participated in a 2+ days’ workshop which included didactics 
and simulated patient encounters, followed by some small group conversations 
around observations and feedback. This training was well received by both the fel-
lows and the attendings who took the course. All of the learners had a statistically 
significant increase in perceived preparedness for the following skills: giving bad 
news, running a family meeting, expressing empathy, discussing treatment options, 
negotiating denial, discussing withdrawal of treatment, request for futile treatment, 
discussion of code status, discussion of spiritual concerns, and family end-of-life 
concerns [31].
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14.15	 �Conclusion

Primary palliative care should be taught to all providers in the CICU. A combina-
tion of teaching modalities, including bedside teaching, didactics, and case-based 
teaching, should be deployed to ensure that learners understand the clinical indica-
tions of therapies and interventions unique to the CICU, obtain key communication 
skills, can navigate complex decision-making, and are proficient in symptom 
management.
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