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We dedicate this book to our patients, for allowing us the honor
of providing them care and for driving us to find ways to make
life after breast cancer as best as it can be. Our heartfelt thanks
go to our colleagues, collaborators, mentors, and students for
stimulating our continuous curiosity and desire to educate and
to our families and loved ones for their unwavering support.




Editors’ Note

The contents of this book are primarily based on research that includes
patients of female sex who are cisgender (i.e., people whose gender identity
matches their sex assigned at birth) but may also include patients who belong
to a gender minority group (e.g., patients who identify as gender fluid, non-
binary, or transgender) who are not taking hormones. Although patients
belonging to this latter group may often have medical needs consistent with
that described within this textbook, patients who identify as trans and are opt-
ing into medical gender-affirming care may have separate and important
needs beyond what is covered herein. For recommendations on providing
gender-inclusive care, several resources are available including the ASCO
position statement on reducing cancer health disparities among sexual and
gender minority populations. (Griggs J, Maingi S, Blinder V, et al: American
Society of Clinical Oncology Position Statement: Strategies for reducing
cancer health disparities among sexual and gender minority populations. J
Clin Oncol 35:2203-2208, 2017.)
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Preface

From the Editors:

With improvements in screening and treatment for breast cancer, more
patients than ever before are cured after local definitive and systemic thera-
pies. In fact, because of the great number of survivors, those who have spe-
cialized in treating breast cancer find themselves under administrative
pressure to “discharge” survivors from their practice in order to care for
women with new diagnoses. It has become absolutely necessary to share care
of survivors among providers, which requires that primary care providers and
specialists become familiar with the issues that are faced by breast cancer
survivors. Medicine is, however, becoming more and more subspecialized,
which subsequently increases care fragmentation. As a result of this progres-
sive entropy of medical care, close collaboration between medical subspe-
cialties becomes essential to providing effective health care. In addition,
concise resources are needed to guide providers in approaching issues faced
by breast cancer survivors.

The goal for composing this textbook was to provide a clinically useful
resource containing knowledge about how to evaluate and manage symptoms
and issues that cause burden in those who have been diagnosed and treated
for breast cancer. The book has been edited by two oncologists, each with
over two decades of experience treating breast cancer and taking care of sur-
vivors, and one clinical psychologist, who is specifically trained in both
psycho-oncology and sex therapy, with the purpose of integrating the two
specialties within each chapter to provide comprehensive evaluation and
management recommendations.

As much as possible, each chapter is coauthored by at least one oncologist
and one specialist outside the field of oncology, in order to include the per-
spective of relevant disciplines and make the text comprehensive, user-
friendly, and clinically applicable. We also asked that, where appropriate,
authors provide: (1) a reasonable approach to evaluating each issue, including
a list of baseline evaluations especially to rule out other, non-cancer, causes
that are potentially treatable and (2) an algorithmic approach to management.
We believe that this is the first textbook to provide a single resource for com-
mon issues faced by breast cancer survivors from a truly multidisciplinary
standpoint.

We hope that you find this text engaging and informative and that it is use-
ful for improving the overall health and quality of survival in patients who
survive after diagnosis and treatment for breast cancer. Perhaps by using this



Preface

text, non-cancer specialists and practitioners who care for breast cancer sur-
vivors will feel empowered to address these common issues that impact
patient quality of life.

Durham, NC, USA Gretchen G. Kimmick, MD
Durham, NC, USA Rebecca A. Shelby, PhD
Durham, NC, USA Linda M. Sutton, MD
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uv Uncertain variant

VAS Visual analog score

VBM Voxel-based morphometry or Vascular basement membrane
or Value-based medicine

VDR Vitamin D receptor

VFA Vertebral fracture assessment

VLNT Vascularized lymph node transplant

VTE Venous thromboembolism

VUS Variant of uncertain significance

WCRF World Cancer Research Fund

WHI Women’s Health Initiative study

WHO World Health Organization

WOMAC Western Ontario and McMaster Universities Osteoarthritis
Index

WVE Women’s Voices for the Earth study

XRT Radiation therapy

YOCAS Yoga for Cancer Survivors study
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Cancer Survivorship

Cancer survivorship, as a concept developed in
response to the unique needs and challenges of
the growing number of patients surviving for
years following their initial cancer diagnosis, is
particularly important for breast cancer. Breast
cancer is the most commonly diagnosed can-
cer in women in the United States [1] and the
world [2] with a projection that there will be
nearly five million breast cancer survivors in the
United States alone by 2030 [3]. The concept
of care specifically focused on cancer survivors
has been evolving steadily for 35 years since
Dr. Fitzhugh Mullan, a physician coping with
cancer, first described the survivorship experi-
ence as “not one condition but many.” [4] The
National Cancer Institute (NCI) [5] defines sur-
vivorship as the experience living with, through,
and beyond the diagnosis of cancer. The NCI
emphasizes that survivorship focuses not only
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on the health but also the holistic well-being of
individuals with cancer — as well as their fam-
ily, caregivers, and friends, from diagnosis until
the end of life. Through survivorship, a broad
range of issues related to follow-up care, late
effects of treatment, cancer recurrence, sec-
ond cancers, and quality of life are addressed.
Driven especially by the Institute of Medicine’s
(IOM) report “From Cancer Patient to Cancer
Survivor: Lost in Transition” in 2006 [6], survi-
vorship care has taken on a particular urgency in
the face of the rapidly rising number of cancer
survivors [7]. The focus of clinical care during
survivorship has expanded from attention to sur-
veillance for cancer recurrence to wide-ranging
clinical issues including fatigue, anxiety, depres-
sion, cognitive impairment, cardiac toxicity,
lymphedema, hormone-related symptoms, bone
health, genetic risk assessment, sexual dysfunc-
tion, infertility, and healthy lifestyle choices
with regard to diet and exercise. While the
“common sense” appeal of providing survivor-
ship care remains strong, some elements of the
IOM report, particularly the recommendation
for Survivorship Care Plans (SCPs), have been
controversial due to lack of consistent evidence
for their benefit [8—10]. It is therefore vital to
get the best answers to the key questions that
accompany improved long-term survival includ-
ing what are the best evidence-based guidelines
for breast cancer survivorship care [11].

G. G. Kimmick et al. (eds.), Common Issues in Breast Cancer Survivors,
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Clinical Practice Guidelines

Clinical practice guidelines are statements that
formulate specific recommendations intended to
optimize patient care. Formal guidelines are
informed by a systematic review of relevant evi-
dence supporting an assessment of the benefits
and harms of alternative options for clinical care
[12]. It is generally agreed, in the United States
[12] and internationally [13—15], that the devel-
opment of high-quality, trustworthy clinical prac-
tice guidelines do all of the following:

1. Utilize a systematic review of existing
evidence

2. Establish transparency and disclose the meth-
ods used for all development steps

3. Involve a multidisciplinary development
group, including patients

4. Disclose and manage both financial and non-
financial conflicts of interest

5. Have clear and  direct
recommendations

6. Utilize a specific grading system to rate the
strength of evidence and recommendations

7. Be subject to external review

8. Be updated on a regular basis [16]

guideline

While it is usually accepted in the dynamic
world of oncology that clinical guidelines sup-
port optimal health care or patients [17], there
are many barriers to implementing -clinical
guidelines into practice. These barriers include
simple lack of awareness that a guideline exists,
or knowledge regarding the specific recommen-
dations within the guideline; absence of consen-
sus between health-care providers on the specific
recommendations, particularly when produced
by one specialty society, government agency, or
insurance company; organizational and resource
constraints; clinician inertia; patient factors; and
the format, language, and usability of the guide-
line itself [18, 19]. Overcoming the challenges
associated with promoting systematic uptake of
research findings and high-quality clinical prac-
tice guidelines requires well-coordinated efforts
in clinical epidemiology, implementation sci-
ence [20], and systems engineering [21].

Resource constraints are a particular barrier to
guideline implementation for breast cancer in
low- and middle-income countries (LMICs) and
regions. Internet-based document repositories
such as the United States’ former Guidelines
Clearinghouse [22] and international efforts
such as the Guidelines International Network
[23] help motivate guideline developers to
adhere to quality standards, but it is difficult to
measure the impact these archives have on deliv-
ering better health care across the globe, espe-
cially for as heterogeneous an area as breast
cancer survivorship care.

Topics of Note in Breast Cancer
Survivorship Guidelines

Table 1.1 provides an overview of breast cancer
survivorship guidelines [24-34]. Guidelines
commonly cover the following topics: (1) sur-
veillance for recurrence, (2) after effects of treat-
ment, and (3) health promotion.

Recommendations for Survivorship Visits

* Family history/genetic evaluation

e Adjuvant/risk-reducing strategies

e Clinical evaluations with history and
physical examinations

* Breast health awareness

e Laboratory testing driven by signs/
symptoms

* Breast and bone health imaging

Several of the chapters in this book will pro-
vide additional detail and guidance on the genetic
evaluation (Chap. 20) and breast imaging surveil-
lance of patients following breast cancer (Chap.
2). It is important to note that routine imaging for
recurrent regional or metastatic disease, in the
absence of suspicious signs or symptoms, is not
indicated in breast cancer survivors. Several stud-
ies and subsequent meta-analysis have failed to
demonstrate any survival benefit for routine sur-
veillance imaging beyond mammography in
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breast cancer survivors [35]. Estimates suggest
that 96% of locoregional recurrences are detected
by the patient (42%), the clinician on examination
(30%), or mammographically (25%) [36]. In
contrast to regional or distance surveillance
imaging, many guidelines endorse the use evalu-
ations of the remaining breast tissue for cancer
development. Based on robust data, ASCO,
NCCN, and ESMO guidelines support the rou-
tine use of clinical examinations (history and
physical examinations) and mammography for
women surviving Stage O-III Breast Cancer. A
subset of women at significantly increased risk of
developing breast cancer, such as those survivors
with genetic predispositions or other factors that
provide >20% risk of developing breast cancer,
may also benefit from annual breast MRI as an
adjunct to mammography [37, 38].

After Effects of Breast Cancer Treatment
e Lymphedema
* Cardiotoxicity
* Body image
» Fertility
e Sexual health
* Cognitive impairment
» Fatigue
* Bone health
* Psychosocial issues
Distress
Depression
— Anxiety
— Fear
* Financial/employment issues
 Interpersonal/relationship issues

Monitoring for complications and long-term
side effects after the initial diagnosis and treat-
ment of breast cancer is part of routine follow-up
care. Assessment and management of issues
unique to breast cancer survivors are covered in
other chapters in this book, as are recommenda-
tions regarding health promotion.

Health Promotion

» Physical activity

* Nutrition

*  Weight management
* Smoking cessation

e Lifestyle behaviors

e Alcohol use

United States Breast Cancer
Survivorship Guidelines

Although the United States did not have a dedi-
cated Breast Cancer Survivorship guideline until
the publishing of the American Cancer Society/
American Society of Clinical Oncology (ACS/
ASCO) Guideline in December 2015 [39], prior
guidelines related to breast cancer care focused
on important aspects of the modern concept of
survivorship  [40—42]. Additionally, several
ASCO guidelines and endorsements have focused
on important aspects of breast cancer care that
impact survivorship including the role of bisphos-
phonates [43], integrative therapies [44], and
extended adjuvant endocrine therapy [45]. As
survivorship recommendations have broadened
from surveillance for breast cancer recurrence to
more diverse topics including body image con-
cerns, cardiotoxicity, cognitive impairment, dis-
tress, depression, and anxiety, the evidence basis
for these recommendations remains limited with
only 16% of the guideline citations coming from
randomized trials and only 2% supported by level
I evidence (meta-analysis of RCTs) [46] (See
Fig. 1.1).

The National Comprehensive Cancer Network
(NCCN) has a comprehensive Breast Cancer
guideline [47] that contains recommendations
related to breast cancer surveillance and follow-
up after initial diagnosis and treatment, but survi-
vorship care is addressed more explicitly in its
Survivorship guideline [48]. The NCCN
Survivorship guideline focuses on several highly
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Fig. 1.1 Weight of
citation. (Sources: ACS/
ASCO Breast Cancer
Survivorship Care
Guideline 2016; adapted
from Pan et al. 2018)

relevant clinical areas for breast cancer survivors
including physical activity, nutrition,
anthracyclines-induced cardiac toxicity, lymph-
edema, hormone-related symptoms, and sexual
function concerns. Both the ASCO/ACS and
NCCN guidelines emphasize the need for coordi-
nated care between oncologists and primary care
physicians along with thresholds for subspecialty
referrals. As initially conceived, SCPs were
intended to provide a tool to clarify the details of
a patient’s treatment and its aftermath, thereby
improving communication between oncologists,
other members of the health-care team, and
patients themselves. Despite their uncertain ben-
efits [49-51], SCPs continue to be recommended
for all patients as part of the ASCO/ACS and
NCCN guidelines. However, the mandate for
SCPs driven by accreditation bodies may be wan-
ing. The 2020 Commission on Cancer (CoC)
Standards [52] removed the requirement for
SCPs for the majority of patients.

Inequities in access to care translates into
widely variable breast cancer survivorship experi-
ence across the United States. At many compre-
hensive cancer centers in the United States, efforts
are extended to prioritize, fund, and research
innovations in survivorship care. Some organiza-
tions network with surrounding community can-
cer centers [53] to disseminate best practices.
Nonetheless, the survivorship care experience in
rural areas is more likely to be fragmented due to
limited oncology provider access, fewer ancillary
survivorship providers (e.g., physical therapists

with specialized training in lymphedema treat-
ment, behavioral health specialists, or cardiolo-
gists with interest in cardio-oncology), and
financial barriers [54]. Additionally, the US survi-
vorship experience is influenced by individual
patient perceptions and the culturally specific
context of the survivor [55, 56].

International Breast Cancer
Survivorship Guidelines

Despite significant differences in 5-year relative
survival rates for breast cancer between high-
income countries (80-90%) and low-income
countries (40% or less), usually attributed to
limited early detection, lack of access to treat-
ment, and social and cultural barriers [57], the
number of breast cancer survivors is increasing
throughout the world [58]. This improved sur-
vival has led to an increased global recognition
for the need to provide breast cancer survivor-
ship care and an increase in the development of
international guidelines [59-61]. The European
Society of Medical Oncology (ESMO) and other
high-income countries’ guidelines include sur-
vivorship recommendations with the guidelines
for breast cancer treatment and are less explicit
about breast cancer survivorship itself. Whereas
the long-term physical and psychological con-
sequences of breast cancer diagnosis and treat-
ment are acknowledged in the ASCO/ACS and
NCCN guidelines for cancer survivorship [59],
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the ESMO guidelines are less specific about
these issues. Some high-income countries, such
as Japan, have taken the approach of largely
adopting Western countries’ survivorship care
guidelines, while acknowledging “cultural and
health system differences” that purportedly pre-
cluded use of specific recommendations regard-
ing cognitive function, fatigue, sexual function,
and menopause [62].

In LMICs and regions, where the primary
focus is primary treatment of breast cancer care,
available resources, societal values and priorities,
and health-care infrastructure limit the focus on
survivorship. Some progress in developing breast
cancer care guidelines for resource-constrained
regions has been made through international
cooperative efforts, such as the Breast Health
Global Initiative (BHGI) [63] and Initiative 2.5
[64, 65]. The BHGI stratifies its guideline-based
recommendations according to a resource alloca-
tion scale. Basic services are those “fundamental
services absolutely necessary for any breast
health care system to function”; limited services
are those “intended to produce major improve-
ments in outcome, and are attainable with limited
financial means”’; enhanced services are “optional
but important”; and maximal resources “may be
used in some high-income countries, and/or may
be recommended by breast care guidelines that
do not adapt to resource constraints” with heavy
emphasis on education for health-care providers,
survivors, and family members [66]. As the
awareness of need for survivorship care becomes
apparent in LMICs and regions, the need for cul-
turally and regionally specific implementation of
guideline-based recommendations, rather than
adoption of United States or European recom-
mendations, is also evident [67-69].

The Future of Survivorship
Guidelines

The future of survivorship guidelines is inti-
mately linked with the direction of survivorship
itself, both nationally and internationally. This

future is largely dependent on expanding the
quality and depth of the survivorship research
base. While there has been a steady rise in sur-
vivorship research, with more focus on breast
cancer survivors than any other cancer survivor
group [70], much of this research has focused on
limited time point patient reported outcomes and
quality of care. A research agenda that is driven
by impact on survival, utilization of social sup-
port, nutritional, and rehabilitation services,
costs, and impact on health equity [71] may be
more effective at demonstrating the value of
survivorship care in the United States and other
high-income countries. While the primary focus
of cancer research in LMICs remains epidemi-
ology, prevention, screening, and acute cancer
treatment, there must be an increased focus on
higher quality research into survivorship care
that meets the needs of individual international
communities.

This same recognition that survivorship care
needs to be specific to varied global circum-
stances also extends to individuals within those
systems. Personalized survivorship care mod-
els which stratify patients to self-management,
limited primary care and oncology-based sur-
vivorship care, and multidisciplinary manage-
ment for high needs patients have been piloted
with success in non-US high-income countries
[72]. Given the challenges of adhering to the
complex recommendations for breast cancer
survivorship care, such a personalized approach
might also be extended to the guidelines them-
selves, triaged by survivor acuity and ethno-
culturally specific circumstances. Finally, as
with all guidelines, high-quality evidence and
well-written recommendations by themselves
are insufficient to improve breast cancer sur-
vivorship if the information and recommen-
dations are not understood and acted upon by
the intended audience. Therefore, the success
of improving the standard for breast cancer
survivorship care through guidelines will be
dependent on its effective dissemination and
implementation both in the United States and
the world.
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Breast Imaging: Screening for New
Breast Cancers and for Cancer

Recurrence

Mary Scott Soo, Karen S. Johnson,

and Lars Grimm

Long-term survival of breast cancer patients is
common, with a 5-year survival rate of 90% [1].
With more than 3.5 million breast cancer survi-
vors in the United States as of January 2020, a
frequent and key component of daily clinical
encounters is screening for new or recurrent can-
cers; the screening and diagnostic imaging guide-
lines are somewhat complex.

Patient age, risk factors, and surgical and
other treatment history need to be considered
when selecting appropriate imaging studies for
surveillance. Because breast cancer is a hetero-
geneous disease, management is tailored to the
individual, differing for in situ versus invasive
lesions and numerous other factors. Therapies
may involve surgery, radiation therapy, and hor-
monal and/or chemotherapy, based on tumor
size, axillary nodal involvement, distant metas-
tases, tumor biology, genetic history, and social
factors among others. Screening is therefore
tailored to the patient’s specific medical history
and situation.

Likewise, appropriate workup of physical
symptoms is essential in these patients.
Imaging recommendations vary depending on
the type of surgical treatment, use of radiation
therapy, and timing after surgery; these and
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other factors impact the imaging workup of
clinical symptoms that occur after treatment.
This chapter reviews imaging recommenda-
tions for both screening and diagnostic evalua-
tions in women who have undergone breast
cancer treatment.

Breast Imaging Modalities
for Screening Breast Cancer
Survivors

An array of breast imaging modalities are avail-
able for screening residual native breast tissue in
women with a personal history of breast cancer,
including mammography, digital breast tomosyn-
thesis (DBT), magnetic resonance imaging
(MRI), and ultrasound. Choosing the most appro-
priate modality or modalities depends on the
patient’s cancer history, surgical therapy, age,
and overall risk status.

Breast Imaging Modalities

* Digital mammography
dimensional mammography)

* Digital breast tomosynthesis (three-
dimensional mammography)

e Magnetic resonance imaging

e Ultrasound

(two-

G. G. Kimmick et al. (eds.), Common Issues in Breast Cancer Survivors,

https://doi.org/10.1007/978-3-030-75377-1_2

2


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-75377-1_2&domain=pdf
https://doi.org/10.1007/978-3-030-75377-1_2#DOI
mailto:mary.soo@duke.edu

12

M.S.Soo et al.

Digital Mammography and Digital
Breast Tomosynthesis (DBT)

In conjunction with history and physical exam,
annual digital mammography (i.e., traditional
two-dimensional mammography) and digital
breast tomosynthesis (DBT) (i.e., three-
dimensional mammography) are the indicated
imaging modalities for screening the bilateral
breasts in patients who have undergone breast
conserving surgery (BCS), or for screening the
contralateral breast after mastectomy. DBT is a
newer, advanced mammography technology that
uses low-dose radiation to acquire multiple initial
projection images; data from these images are
then used to reconstruct numerous image “slices”
which provide a simulated three-dimensional
view of the entire breast. Compared to standard
two-dimensional (2D) digital mammography,
DBT also requires breast compression, and uses
only a minimally higher radiation dose overall.
The ability of DBT to evaluate breast tissue at
thin slices (usually 1 mm each) allows for identi-
fication of small cancers that are often obscured
by superimposed tissue on standard 2D digital
mammograms (Fig. 2.1). This results in improved
cancer detection rates and reduced false posi-
tives, and is particularly beneficial in women
with dense breast tissue, including younger
women, who tend to have dense tissue.

Although the sensitivity of digital mammog-
raphy can decrease by as much as 11% in breast
cancer survivors compared to women without a
personal history of breast cancer [2, 3], studies
have shown that surveillance mammography still
significantly reduces the risk of dying from breast
cancer in survivors of all ages [2—4]. In addition,
mammography detects lesions earlier, resulting
in more favorable prognoses, than lesions
detected by physical exam [5]. Further, overall
survival is improved when recurrent breast can-
cer is detected by mammography compared to
recurrence detected by physical exam [5].
Regardless of age, the American College of
Radiology and the Society of Breast Imaging rec-
ommend annual digital mammography or DBT
starting 6-12 months after cancer surgery, to
establish a new baseline imaging appearance [6].

In all patients, the guiding principle of screening
and surveillance should be to consider the indi-
vidual patient’s risk of recurrence in the context
of her functional status. There is no fixed upper
age limit to stop screening, but consideration to
stopping should be given for women whose life
expectancy is less than 5-7 years based on age or
comorbidities, as well as women who would
choose not to act on any abnormal results from
screening mammography.

Magnetic Resonance Imaging (MRI)

Contrast-enhanced breast MRI is recommended
for surveillance in high-risk women with a greater
than 20% lifetime risk of breast cancer. Compared
to both 2D mammography and DBT, MRI offers
superior sensitivity and an improved cancer
detection rate, with only a small decrease in spec-
ificity [6-10]. A recently published study of 1249
high-risk women demonstrated a sensitivity of
96% for MRI, but only 31% for mammography,
with a cancer detection rate of 21.8 cancers per
1000 MRI examinations but only 7.2 cancers per
1000 mammography examinations [8]. Another
recent study of 1355 women with increased
familial risk found that more breast cancers were
detected and that the breast cancers were smaller
and more often node negative in the MRI group
compared to the mammography group [11].
During breast MRI examinations, women lie
prone with their breasts positioned dependently
within a dedicated breast coil that provides high
resolution imaging. Gadolinium-based dye is
injected through an IV during scan acquisition
and concentrates within breast cancers soon after
the injection. Typically, breast cancer will vigor-
ously enhance due to the collection of gadolin-
ium within breast cancer. This vigorous
enhancement of breast cancer can typically be
detected even in a background of dense breast tis-
sue which reduces mammographic sensitivity.
This explains why breast MRI has a higher sensi-
tivity than mammography and, in fact, has the
highest sensitivity of all current imaging modali-
ties for the detection of breast cancer. In addition,
while mammography is not used routinely for
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Fig. 2.1 Digital mammography and DBT of invasive
ductal carcinoma in the patient’s right breast. (a)
Craniocaudal view from a traditional 2D digital mammo-
gram shows an asymmetry laterally in the right breast
(arrow), in the region of the carcinoma. The features of the
carcinoma are partly obscured due to surrounding fibro-
glandular tissue, making it somewhat inconspicuous. (b)

annual surveillance of a reconstructed breast,
chest wall, or ipsilateral axilla following mastec-
tomy, breast MRI can effectively assess these
areas with routinely acquired axial images if
there is clinical concern for recurrent breast
cancer.

Based on the life-time risk assessments, the
American Cancer Society (ACS) in 2007 con-
cluded that there was insufficient evidence to rec-
ommend for or against routine breast MRI
screening in the general breast cancer survivor

One of 50 reconstructed craniocaudal images (slices)
throughout the right breast, created to produce the 3D
tomosynthesis mammogram. Compared to figure a, this
1 mm thick slice at the level of the invasive cancer makes
the tumor more conspicuous and better defined, seen now
as a highly suspicious spiculated mass (arrows)

population [12]. However, women with a per-
sonal history of breast cancer who meet high-risk
criteria according to the ACS guidelines should
undergo yearly screening MRI as part of their
survivorship care plan. As stated earlier, high risk
is defined as a greater than 20% lifetime risk of
developing a second primary cancer and would
include women who are BRCA1/BRCA2 muta-
tion carriers or women with a very strong family
history of breast cancer. More recently, utiliza-
tion of screening MRI for women with a personal
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history of breast cancer has been shown to
increase detection of early stage biologically
aggressive breast cancers and decrease interval
cancers [13]. In addition, MRI also appears to
perform better in women with a personal history
of breast cancer compared to MRI in women with
genetic risk or family history, due to fewer false
positive exams (12.3% vs. 21.6%) and higher
specificity (94.0% vs. 86.0%), without statisti-
cally different sensitivity and cancer detection
rates [10].

Increased breast density confers a small addi-
tional risk of breast cancer, with a relative risk of
1.45 for women with dense breasts compared to
those with scattered fibroglandular density [14].
Increased breast density alone does not confer a
high-risk status, but in conjunction with a per-
sonal history of breast cancer an individual
patient’s lifetime risk may cross the >20% life-
time threshold to qualify for high-risk screening
MRI. However, many risk-assessment models do
not incorporate breast density into their calcula-
tions. There is a small, but growing, body of evi-
dence that suggests that screening MRI may be
beneficial for non-high-risk women with dense
breasts [15-17]. The Dutch DENSE trial ran-
domized women with extremely dense breasts to
biennial MRI plus mammography versus mam-
mography alone and found a significant decrease
in interval cancers in the MRI group (4.9/1000
vs. 0.8/1000) [16]. Unfortunately, many insur-
ance providers will not cover screening MRI if
the patient does not meet high-risk criteria, and
so decisions about MRI utilization must be indi-
vidualized to the patient’s risk status, financial
circumstances, and insurance coverage.

The steadily growing number of women with
greater-than-normal risk for breast cancer who
are eligible for MRI screening has raised con-
cerns about access and availability for breast
MRI. Breast MRI imaging protocols were
designed for comprehensive preoperative staging
to define the extent of disease. Newer abbreviated
breast MRI protocols have been developed spe-
cifically for screening purposes [18-21]. These
abbreviated protocols reduce the number of
image sequences acquired; therefore, they result
in marked reductions in acquisition time (patient

time in the MRI scanner) and radiologist inter-
pretation time [21]. This allows more breast
MRIs to be scheduled per hour, improving avail-
ability, and potentially decreasing patient costs.
Multiple retrospective and prospective observa-
tional studies have demonstrated comparable
sensitivity and positive predictive values for
abbreviated versus full breast MRI protocols
[18-21]. At least one randomized controlled trial
is in progress to evaluate abbreviated MRI proto-
cols more comprehensively [22]. Breast MRI uti-
lization for breast cancer survivors will likely
increase over time, based on the high sensitivity
and improved access, due to these evolving
abbreviated protocols and resultant cost
reductions.

There are several drawbacks to MRI com-
pared to other imaging modalities. Breast MRI
requires IV access and contrast administration.
The adverse event rate for gadolinium-based con-
trast media (GBCM) ranges from 0.07% to 2.4%,
and most reactions are mild and physiologic,
including coldness, warmth or pain at the injec-
tion site, nausea, headaches, paresthesia, or dizzi-
ness [23]. Allergic-like reactions are rare and
range from 0.004% to 0.7%, with anaphylactic
reactions exceedingly rare [23]. Concerns about
nephrogenic sclerosing fibrosis have been raised,;
however, these are essentially eliminated by
appropriately screening patients for risk factors,
most notably acute renal disease [24]. Health
concerns about gadolinium deposition in the
brain are currently theoretical but an area of
investigation [25]. The most common reasons
that some patients refuse to participate in high-
risk screening MRI programs include claustro-
phobia, financial concerns, referring physician
refusal to provide referral, lack of interest, and
medical intolerance of MRI [26]. Finally, there
may be increased anxiety associated with more
frequent screening (MRI plus mammography
compared to mammography alone).

Ultrasound

The role for screening ultrasound in women with
a personal history of breast cancer is limited.
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Regardless of risk status, ultrasound is primarily
indicated for supplemental screening of women
with mammographically dense breasts, resulting
in an incremental increase in the cancer detection
rate, but at the cost of increased false-positive
findings and a lower positive predictive value
[27, 28]. For women with dense breasts who
undergo screening ultrasound, the risk of false
positives becomes more pronounced and the ben-
efits diminish if DBT is used instead of digital
mammography [29]. Ultrasound does have a
valuable role in the diagnostic setting and is indi-
cated for women with palpable abnormalities,
pain, or other breast symptoms. During ultra-
sound evaluations, the patient lies supine or in
decubitus positions while the radiologist or
sonographer pass a handheld or automated device
over the skin surface of the breast, acquiring
images through use of sound waves to identify
abnormalities.

Other Imaging Modalities

Other imaging modalities such as molecular
breast imaging [MBI], computed tomography
[CT], and positron emission tomography [PET]
can also image the breast. However, they do not
have an established role in screening women with
a personal history of breast cancer, and are most
often used in specific clinical settings, such as
staging of newly diagnosed breast cancer.

Screening After Breast Conserving
Surgery

After BCS for early-stage cancer, ipsilateral
recurrent breast tumors occur in approximately
4% of women [30]. The first post-treatment sur-
veillance mammogram can be performed
6—12 months after radiation treatment ends [31].
Breast conserving surgery combined with radia-
tion treatment induces changes in the breast that
typically evolve and stabilize over 3 years.
Diagnostic mammography provides extra scru-
tiny of the surgical site and helps to establish a
new baseline appearance. Since most local recur-

rences present within 5 years after treatment,
annual diagnostic mammography, which is better
able to detect small areas of residual or recurrent
disease, is performed for the first 5 years after
diagnosis [32]. After 5 years, routine screening
mammography is continued.

Diagnostic mammograms in BCS patients
typically include routine craniocaudal (CC) and
mediolateral oblique (MLO) views plus extra
spot magnification or spot compression tomosyn-
thesis views of the lumpectomy site. The addition
of a spot compression tomosynthesis view of the
lumpectomy site helps to evaluate for abnormal
findings such as biopsy scar enlargement, devel-
oping masses, and asymmetries. Ultrasound is
commonly used in these settings to evaluate for
underlying masses or fluid collections and may
facilitate biopsy planning when necessary. Spot
magnification views of the lumpectomy site are
useful for identifying and characterizing indeter-
minate or suspicious calcifications at or around
the scar site that would prompt stereotactic core
biopsy. This is particularly important for patients
whose initial cancer presentation involved
calcifications.

Imaging features of recurrent carcinomas in
areas of native breast remote from the lumpec-
tomy scar site are similar to features of cancer
detected in patients without a personal history of
breast cancer. Radiologists focus their search on
new suspicious masses, calcifications, develop-
ing asymmetries, areas of architectural distortion,
or suspicious axillary adenopathy. Search is also
made for any increase in trabecular thickening,
skin thickening, skin dimpling/retraction, or nip-
ple inversion that would also warrant further
diagnostic evaluation.

Another added benefit of diagnostic mam-
mography after BCS is that a radiologist oversees
and interprets the images at the time the images
are obtained. Therefore, if a new abnormality is
suspected and additional views and/or ultrasound
are warranted to ensure a more accurate diagno-
sis, those can be performed at that same visit,
potentially saving the patient from needing to
return. Finally, because a diagnostic mammo-
gram is overseen by a radiologist, patients can
receive their results immediately which often
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reduces their anxiety because they do not need to
wait for results. After the initial 5-year period of
diagnostic mammography surveillance, patients
are often recommended for annual bilateral
screening protocols which do not include focused
views of the lumpectomy site.

Screening After Mastectomy

Annual mammography screening of the contra-
lateral, unaffected breast should continue after
mastectomy. Screening mammography of the
unaffected breast typically begins 6—12 months
after completion of local therapy, followed
thereafter by annual screening mammography
for healthy women. Imaging features of screen-
detected carcinomas in these cases are similar to
features of cancers detected in patients without
a personal history of breast cancer.

Routine mammograms are no longer required
for screening of the residual tissue on the treated
side in patients receiving simple, modified radi-
cal, or radical mastectomies. Typically, there is
not enough breast tissue left to perform a mam-
mogram, and surveillance is performed with
physical exam. Breast cancer can still recur
immediately below the skin in the subcutaneous
tissue or just overlying the pectoralis muscle, and
these recurrences should be readily detected if a
physical exam is part of the routine surveillance
care. For patients who undergo a skin-sparing
mastectomy, sometimes referred to as a subcuta-
neous mastectomy, there is still a role for mam-
mography because the nipple and tissue beneath
the skin are not removed. This leaves behind
enough tissue to necessitate annual routine mam-
mographic screening [33]. Obtaining an accurate
surgical history is necessary to ensure correct
imaging evaluation.

Patients who undergo mastectomy may also
undergo breast reconstruction. Breast reconstruc-
tion generally falls into two categories: implant
(prosthetic) or flap (autologous) reconstruction.
In either case, if the patient has undergone a sim-
ple, modified radical, or radical (and not a skin-
sparing or subcutaneous) mastectomy, routine

mammographic screening of the reconstructed
breast is usually not necessary. In patients with
implant reconstruction, mammographic screen-
ing is technically limited because the implant
limits compression, and implant density obscures
underlying tissues, making physical exam the
primary mode of surveillance.

After flap reconstructions, however, the bulk
of the reconstructed breast is commonly made
up of fatty tissue from other parts of the body
(e.g., abdominal, posterior chest, medial thigh,
or buttock) so mammography is more techni-
cally feasible. While the risk of developing
breast cancer in these flap reconstruction tissues
is low, small amounts of normal breast tissue can
be left behind, below the skin in the subcutane-
ous soft tissues and immediately overlying the
pectoralis muscle, as in mastectomy patients
without reconstruction. Recurrences at these
sites validate some institutions’ use of routine
mammographic imaging of autologously recon-
structed breast. The data on screening women
following autologous reconstruction are sparse,
and there is no consensus on this issue. Overall,
physical exam is the primary method for surveil-
lance for recurrent cancer in reconstructed
breasts, and patients should be encouraged to
perform self-exams.

Imaging Management of Breast
Symptoms in Breast Cancer
Survivors

After breast cancer treatment, patients are often
relieved to be finished with their therapy, but
many worry about the possibility of breast cancer
recurrence. Clinical providers should evaluate for
signs and symptoms of disease recurrence. The
affected breast undergoes a number of changes at
the conclusion of treatment; most are considered
a normal evolution in the healing process and are
benign. The degree of change varies among
patients, with different reactions depending on
body habitus, surgical, radiation and medical
oncology therapies, and timing after the
treatments.
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Symptoms After Breast Conserving
Surgery and Radiation

Early imaging changes in the months following
BCT and radiation therapy often reveal skin ery-
thema and edema on physical examination. While
normal skin thickness in an untreated breast is
2 mm, up to 90% of patients with BCT and radia-
tion will commonly develop skin thickness
greater than 2 mm as an expected sequela of ther-
apy (Fig. 2.2). After 2-3 years, thickening should
stabilize or decrease [34]. Mammography during
this time identifies the corresponding skin and
trabecular thickening, in addition to prominent
asymmetry and vague architectural distortion at
the surgical site. These changes often decrease
gradually over time, and the surgical site changes
become more defined, evolving to a smaller spic-
ulated mass or area of architectural distortion
(Fig. 2.3). Areas of fat necrosis with dystrophic
calcifications often occur within the lumpectomy
site as well. While fat necrosis that may present
as round, lucent oil cysts may develop within

Fig.2.2 MLO
mammogram after
lumpectomy and
radiation therapy shows
skin thickening (arrows)
due to treatment
changes. Also seen are
surgical clips,
asymmetry, and
architectural distortion
at the lumpectomy site

6-12 months of surgery, dystrophic calcifications
typically appear on mammogram 2-3 years after
the completion of treatment. In addition, postop-
erative seromas can be seen within the surgical
cavity in up to 50% of patients 1 month following
BCT. While most postoperative seromas sponta-
neously resolve, a quarter will persist beyond
6 months and a small minority may persist for
years.

Although these changes are expected, some
progress to complications that present challenges
to clinical management, based on associated
symptoms and findings on physical examination.
For example, evolving scars and fat necrosis seen
as oil cysts can present as a new firm palpable
lump that feels much like recurrent breast cancer.
Fat necrosis and resultant oil cysts often have
characteristic benign features on mammography
and ultrasound allowing conclusive diagnosis;
however, if atypical in appearance, then biopsy
may be required to confirm the diagnosis.
Likewise, large seromas may be palpable, and
cause swelling and pain, or can even become
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Fig. 2.3 Craniocaudal
mammogram
demonstrates typical
postoperative
architectural distortion
and surgical clips at a
lumpectomy site

infected, requiring drainage and antibiotic ther-
apy. Enlarging seromas over time can also result
in suspicious changes at mammography.
Diagnostic ultrasound is essential in these cases
to identify the seromas and guide drainage proce-
dures and culture when necessary.

On physical examination, any concerning
change or increase in size of these common post-
treatment sequela (e.g., palpable lumps at the
mastectomy or lumpectomy scars; new areas of
thickening; focal pain or swelling; nipple dis-
charge, flattening or retraction; skin dimpling and
other changes; palpable axillary adenopathy)
should raise concern for recurrent breast cancer
and require diagnostic imaging evaluation. In
most cases, both diagnostic mammography (with
DBT when available) and ultrasound are needed
for a complete evaluation, although the workup is
tailored by the radiologist for each individual
situation. The majority (65%) of early recur-
rences occur at or within a few centimeters of the
surgical scar site and within the first 7 years of
treatment [35]. Diagnostic mammography with

magnification views of the lumpectomy site helps
to exclude the presence of suspicious recurring
calcifications or an underlying suspicious mass at
the surgical site. In patients with concerning
physical symptoms, targeted mammographic
images plus a diagnostic ultrasound evaluation
targeting the area also help detect cancer recur-
rence. In rare cases when these tests are inconclu-
sive, a problem-solving breast MRI may be
helpful, and consultation with the radiologist can
help guide management.

Symptoms After Mastectomy

Understanding typical post-treatment changes
after mastectomy in patients with or without
reconstruction is important for accurate physical
exam surveillance. Seromas frequently develop
in the surgical cavity immediately following mas-
tectomy; therefore, drains are typically placed at
the time of surgery to avoid chronic seromas.
Persistent seromas may cause clinical concern or
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interfere with subsequent treatments, requiring
percutaneous drainage. Diagnostic ultrasound
alone is commonly used in the immediate post-
operative period to identify the seroma and guide
drainage procedures when necessary, facilitating
culture of fluid if infection is suspected.

Other palpable lumps may develop at the
mastectomy site over time. In the absence of
reconstruction, patients who have undergone
mastectomy can be evaluated for most symptom-
atic complaints and worrisome physical exam
findings with ultrasound alone. Ultrasonography
can readily detect and potentially diagnose fat
necrosis, lymphadenopathy, and cancer recur-
rence. However, a diagnostic mammogram,
imaging the focal area of concern (“lumpo-
gram”) may also be necessary to differentiate fat
necrosis from recurrent tumor as the cause of the
patient’s symptoms, because some forms of fat
necrosis and recurrent cancer are indistinguish-
able at ultrasound. Breast MRI can also be useful
in selected cases, as MRI has been shown in one
study to have a 100% sensitivity and specificity
for the detection of breast cancer in this patient
population [36].

For patients who have undergone mastectomy
with breast reconstruction, a diagnostic mammo-
gram and ultrasound should be ordered if an area
of concern is found on physical exam by the
patient or her clinician. Diagnostic mammogra-
phy is superior to ultrasound for diagnosing find-
ings such as calcified fat necrosis and oil cysts,
and is effective for evaluating both implant-
reconstructed and the predominantly fat contain-
ing autologous flap reconstructions. Ultrasound
is superior to mammography in characterizing
discrete masses as solid or cystic and detecting
intracapsular implant rupture. Breast MRI could
also be considered as an adjunct to clarify any
concerning physical exam findings if mammog-
raphy and ultrasound are inconclusive.

Mastectomy with Implant
Reconstruction

Women who undergo mastectomy followed by
implant reconstruction may develop breast symp-

toms due to peri-implant fluid collections
(seroma, hematoma, abscess), changes in the
implant over time (capsular contracture or possi-
ble rupture), changes in the tissue due to surgery
(scar and fat necrosis), and of course, remain at
risk for recurrent cancer. Following implant
placement for breast reconstruction or augmenta-
tion, a small amount of fluid may normally col-
lect around the implant; however, persistent,
large, or rapidly growing seromas can be clini-
cally symptomatic and increase the risk of infec-
tion. Diagnostic ultrasound is commonly used in
the postoperative period to identify the fluid col-
lection and guide drainage procedures when nec-
essary. Later development of peri-prosthetic fluid
collections raises concerns for abscess, chronic
seromas, or very rarely implant-associated ana-
plastic large cell lymphoma (ALCL). Implant-
associated ALCL has been reported to present
anywhere between 1 and 23 years after implant
placement, with a median time of 8 years [37].
The most common presentation of ALCL is a
chronic peri-implant seroma, which requires
cytological testing of the fluid, usually collected
through ultrasound-guided aspiration [38].
Changes in the implant shape or contour over
time raise the suspicion of implant rupture. For
breast reconstruction, the two most common
types of implants are saline and silicone-gel,
both of which can leak or rupture. A ruptured
saline implant will simply “deflate” and the body
absorbs the saline. No imaging is necessary to
confirm saline implant rupture since marked
changes on physical exam are typically suffi-
cient to make the diagnosis. Silicone gel
implants, however, can rupture and be asymp-
tomatic, or cause a range of symptoms. Patients
might notice a change in the implant shape, asso-
ciated pain, hardened areas due to silicone gran-
ulomas within the breast, or silicone-associated
adenopathy as the silicone gel migrates through
the breast tissue and collects in axillary lymph
nodes. While mammography and ultrasound can
at times demonstrate conclusive evidence of
extracapsular silicone implant rupture, non-con-
trast breast MRI is the most sensitive method.
The FDA recommends that women with silicone
gel implants undergo screening non-contrasted



20

M.S.Soo et al.

breast MRI to look for asymptomatic implant
rupture at 3 years after implantation and then
every 2 years thereafter [39].

Capsular contracture is also a relatively com-
mon complication of implant reconstruction
occurring in approximately 13% of patients [40].
This is usually identified on physical exam as
hardening and rounding of the implant, and imag-
ing is not warranted to make the diagnosis.

The presence of a prosthetic implant, whether
saline or silicone gel, does not increase the risk
for breast cancer, but it limits the sensitivity of
mammography for detecting breast cancer [41].
However, if ultrasound is combined with mam-
mography, the sensitivity for detecting recurrent
malignancy increases. Therefore, if a patient has
undergone mastectomy with implant reconstruc-
tion and presents with concerning physical exam
findings, the appropriate first imaging tests include
a diagnostic mammogram with ultrasound. If
imaging is inconclusive and concern persists,
breast MRI can be helpful and has been reported
in some series to have 100% sensitivity [42].

Mastectomy with Autologous Flap
Reconstruction

Many women undergo breast reconstruction with
either autologous flaps or implant prostheses.
Overall, women with autologous flap reconstruc-
tions have more complications than those with
implant reconstruction [43, 44]. Women who
receive mastectomy followed by autologous flap
reconstruction (e.g., TRAM [transverse rectus
abdominal muscle; DIEAP [deep inferior epigas-
tric artery perforator], latissimus dorsi) also
experience a range of postoperative complica-
tions that require imaging evaluation. Fat necro-
sis occurs in over 50% of patients with a TRAM
flap reconstruction at an average of 2 months fol-
lowing surgery (Fig. 2.4) [45]. Seromas, hemato-
mas, and skin thickening are also common
postoperative sequelae of flap reconstruction sur-
gery, all of which can lead to palpable lumps that
can mimic malignancy on physical exam [46]. In
most cases, diagnostic mammography with ultra-
sound can distinguish a benign palpable lump

Fig. 2.4 Fat necrosis in the TRAM flap reconstructed
breast. The craniocaudal mammogram confirms the diag-
nosis, showing densely calcified areas of fat necrosis
(arrows) underlying triangular-shaped skin markers, cor-
relating with the palpable lumps

such as a seroma, hematoma, oil cyst, or fat
necrosis from recurrent breast cancer. If assess-
ment of a clinical abnormality is indeterminate or
suspicious with imaging, a diagnostic mammo-
gram and/or ultrasound can often safely facilitate
imaging-guided biopsy of the area of concern.
Locally recurrent breast cancers after skin-
sparing mastectomy with autologous flap recon-
struction are uncommon (2-4%), and most occur
in areas of residual breast tissue within 5 years of
reconstruction [47]. The majority of these recur-
rences (50-72%) occur superficially in the con-
tact zone between the skin envelope and the
autologous flap tissue (Fig. 2.5) and are easily
detected by physical exam [46, 48]. Chest wall
recurrences are less common than subcutaneous
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Fig. 2.5 Recurrent invasive cancer in the smaller, right
reconstructed breast, seen as (a) a high signal irregular
enhancing mass (arrow) in the contact zone between

cancers because the pectoralis fascia is com-
monly removed with the mastectomy specimen at
surgery. If patients present with focal pain or dis-
comfort rather than a superficial lump, cancer
recurrence within the posterior margin of the
mastectomy bed along the pectoralis muscle
should be considered. Patients with chest wall
recurrences have a higher likelihood of meta-
static disease, with an associated poorer progno-
sis [47]. Because the chest wall region can be
more difficult to evaluate with physical exam,
mammography, or even ultrasound and/or breast
MRI imaging should be considered in some cases
as a reasonable and reliable tool to exclude the
presence of malignancy.

Autologous Fat Grafting

Autologous fat grafting is commonly being used
for reconstruction refinements after mastectomy
reconstructions and can also be used after BCS
[49]. Imaging findings in these patients often
show definitively benign changes such as multiple

residual skin and autologous flap on MRI, (b) a superficial
irregular hypoechoic mass (arrows) at ultrasound, and (c)
an irregular superficial mass (arrow) at mammography

fat-containing oil cysts, dystrophic calcifications,
and areas of scarring at mammography, or round
benign-appearing oil cysts at ultrasound [50].
However, in approximately 5% of patients, suspi-
cious clinically palpable lesions and imaging
detected abnormalities require biopsy [50]. For
palpable abnormalities that occur in patients with
autologous fat grafting, a detailed history of the
reconstructive procedure is helpful in making an
accurate diagnosis, along with diagnostic mam-
mography and ultrasound evaluation.

Conclusion

As women with a history of breast cancer are liv-
ing longer and longer, knowing the appropriate
and available options to detect recurrent disease
is crucial to the ongoing medical care of breast
cancer survivors. Imaging plays a key role in the
surveillance of these patients, and tailoring its
use to the specific individual based on a variety
factors will contribute to ongoing increased lon-
gevity of breast cancer survivors.
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Hot Flashes
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Introduction

A majority of women will experience vasomotor
symptoms, including hot flashes and night
sweats, during menopause; the quality, quantity,
and severity of these can vary markedly among
individuals [1]. Using symptom logs and other
qualitative data, efforts have been made to
describe and categorize the range of hot flash
severity in breast cancer survivors [2-4]. The
milder variety of hot flashes may last only a few
minutes and result in warmth or facial reddening
but lead to no emotional or behavioral conse-
quences. The spectrum, however, extends all the
way to very severe events that have been described
as “boiling eruptions,” producing profuse dia-
phoresis and other physical symptoms. When this
severe, hot flashes interrupt usual daily activities
and may impair sleep. Additionally, they may
have significant emotional implications, leading
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to anxiety, embarrassment, and even panic. For
this reason, hot flashes have been ranked by
women as the second most bothersome symptom
of menopause, behind only weight gain [5]. Hot
flashes can be particularly disruptive and bother-
some for those with cancer as well.

Vasomotor symptoms are highly prevalent in
survivors of breast cancer. Most women who are
treated for breast cancer, irrespective of their
menopausal status, will experience hot flashes
[6]. For example, in one study over half a breast
cancer survivors report having experienced a hot
flash in the last week, emphasizing the frequency
with which this untoward symptom occurs [4].
Vasomotor symptoms, or hot flashes, occur more
often in breast cancer patients because of the
widespread use of antiestrogen therapies and
chemotherapies that can induce ovarian failure.
Groups recognize the importance of better man-
aging this symptom and have labeled hot flashes
as 1 of 5 key endocrine therapy-associated symp-
toms warranting close monitoring during breast
cancer treatment [7].

The goal of the current chapter is to outline
options for treating hot flashes. Estrogen-based
pharmacotherapies work well, but there are con-
cerns with these medications, especially regard-
ing breast cancer risk [8]. This chapter will
outline multiple non-estrogen approaches for
controlling hot flashes, including information on
dosing, efficacy, and toxicity. It is designed as an
aid to busy clinicians and nurses; the information
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provided may also be helpful for informing edu-
cated patients, to better help them participate in
shared decision-making.

Quick Overview of Treatment
Options for Hot Flashes in Breast
Cancer Survivors

With regard to the alleviation of hot flashes in
breast cancer survivors, a large number of studies
have been conducted in the past 30 years. Many
have been positive, some negative, and a few oth-
ers have shown mixed results. Fortunately, there
are now a number of accepted therapeutic options
to choose from when treating hot flashes, which
allows clinicians to make individualized recom-
mendations in the context of a patient’s prefer-
ences, and risks and benefits with regard to other
comorbidities (Fig. 3.1).

As a general approach, for most patients it
makes sense to begin with non-prescription
options, such as physical measures and lifestyle
changes. Some will find lifestyle changes alone
to be sufficient in controlling their symptoms.
Patients with bothersome enough hot flashes, for
which they wish to try drug therapy, can be
offered a trial of pharmacotherapy, understanding

that some women would rather deal with their hot
flashes as opposed to taking a medication for
them. There are four main classes of non-
estrogenic drugs that have been shown to be help-
ful for treating hot flashes, those being
antidepressant medications, gabapentinoids, anti-
cholinergic medications, and progesterone ana-
logs. The efficacy and potential toxicities of these
agents are discussed below.

Tincture of Time and Physical
Measures

For most women, hot flashes subside over time
even without treatment, but it can take many
years as is described in the Study of Women
across the Nation (SWAN) [9]. In SWAN, the
median duration of menopausal vasomotor symp-
toms was 7.4 years. There are less data describ-
ing the natural history of hot flashes for those
receiving modern treatments for breast cancer.
Readers may note that in most short-term,
placebo-controlled trials, hot flash frequency
decreases on average by 20-30% within 4 weeks
of starting a placebo [10]. However, the observed
reduction actually appears to be from a placebo
effect as opposed to the natural history of hot
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flash improvement. This is illustrated in a trial
that had a 2-week baseline period, whereby there
was no substantial change in mean hot flash
scores during the first and second weeks of
screening prior to beginning any intervention
[11]. With no intervention, hot flashes do improve
over time, but it takes much longer than weeks
for women to notice a substantial reduction in hot
flash frequency and severity.

In additional to watchful waiting, physical
measures are sometimes sufficient for patients
with mild vasomotor symptoms. Proposed inter-
ventions include dressing in layers the can be
removed easily, using fans or other means to pro-
mote air circulation, and avoiding triggers such
as hot baths or spicy foods [12]. A patient once
shared a practical tip with us as it relates to this
topic. When driving in the winter, she would put
her coat on backwards before fastening her seat-
belt so that the coat could easily be removed
without unfastening the seatbelt if hot flashes
occurred while she was driving. Weight loss, too,
can be helpful as hot flashes are more prevalent in
women who are obese [13], and even modest
weight loss leads to fewer bothersome flushing
episodes [14].

Antidepressant Medications

Serotonin Norepinephrine Reuptake
Inhibitors (SNRIs)

In the 1990s, several providers independently
recognized that women taking four different anti-
depressants (venlafaxine, paroxetine, fluoxetine,
and sertraline) seemed to have reductions in their
hot flashes. Following such anecdotal evidence, a
pilot study was developed to evaluate the efficacy
of low-dose venlafaxine (12.5 mg twice daily) for
alleviating hot flashes in women with a history of
breast cancer and in men receiving androgen
deprivation therapy [15]. The study enrolled 28
patients who provided hot flash data via daily
questionnaires. By the fourth week of treatment,
overall hot flash scores had decreased to 45% of
their baseline value. Over half of the patients
experienced greater than a 50% reduction in hot

flash scores following initiation of venlafaxine,
and, importantly, the medication was relatively
well-tolerated. The positive results of this trial
led to a subsequent randomized, placebo-
controlled trial evaluating three different doses of
venlafaxine [16]. All three doses of venlafaxine
outperformed the placebo; the best dose was
75 mg daily as it was more effective than 37.5 mg
daily and had fewer side effects, including mouth
dryness, decreased appetite, nausea, and consti-
pation than 150 mg daily; additionally, there was
no suggestion that the higher dose decreased hot
flashes any more than 75 mg daily. When using
this drug for management of vasomotor symp-
toms, it is recommended to start with 37.5 mg
daily and, if ineffective, up-titrate to 75 mg per
day. The lower dose of venlafaxine may be
enough to control hot flashes for some patients,
in which case the dose does not need to be
increased.

Subsequent, randomized, double-blinded,
placebo-controlled trials began evaluating other
antidepressants, including another serotonin-
norepinephrine reuptake inhibitor, desvenlafax-
ine, which has demonstrated similar efficacy, to
venlafaxine, in multiple large placebo-controlled
trials [17, 18]. The target dose for desvenlafaxine
is 100 mg daily with a starting dose of 50 mg
daily.

Selective Serotonin Reuptake
Inhibitors (SSRIs)

Another class of antidepressants, selective sero-
tonin reuptake inhibitors (SSRIs), includes the
only non-hormonal drug with US Food and Drug
Administration (FDA) approval for the treatment
of hot flashes. Initial trials with paroxetine
showed results similar to what had been seen
with venlafaxine [19]. In 2013, the FDA-
approved paroxetine for treatment of moderate-
to-severe vasomotor symptoms of menopause.
Approval was largely based on the results of two
trials, which involved over 1100 postmenopausal
women. The first trial observed a median reduc-
tion of 5.9 hot flashes per day in the paroxetine
arm as compared to 5.0 in the placebo arm [20].
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The second trial demonstrated median reductions
of 5.6 and 3.9 hot flashes per day in each group,
respectively [20]. Though one might view the
absolute reduction in hot flash frequency as not
overly impressive, patients did find it to be clini-
cally meaningful. It is possible that some of the
benefit was derived from improved sleep quality,
as later studies have shown that sleep distur-
bances caused by hot flashes are significantly
reduced by low-dose paroxetine [21].

The SSRIs do not seem to have an entirely
uniform class effect in improving vasomotor
symptoms. Despite sertraline being one of the
drugs that was initially noted to decrease hot
flashes in women who were taking it for other
indications, such as mood symptoms, multiple
studies support that sertraline less consistently
outperforms placebo in reducing hot flashes
[22-25]. Though another SSRI, fluoxetine,
appears better than a placebo, mixed treatment
comparison analysis shows that it has the low-
est probability of providing clinically meaning-
ful improvements among all the SSRIs [26]. For
these reasons, the authors are less inclined to use
sertraline and fluoxetine for the treatment of hot
flashes.

Caution should be exercised when using cer-
tain SSRIs in patients who have breast cancer. It
is worth noting that paroxetine and fluoxetine are
both potent inhibitors of the cytochrome P-450
CYP2D6 enzyme, which converts tamoxifen to
its more potent metabolite, endoxifen. Paroxetine
decreases plasma concentrations of endoxifen by
64%, which may diminish the efficacy of tamoxi-
fen [27]. Indeed, a long-term, population-based
cohort study of overlapping treatment with
tamoxifen and SSRIs suggested an increased risk
of breast cancer-related death for women taking
paroxetine (but not other SSRIs) [28]. However,
other work, such as the prospective CYPTAM
study, did not show a correlation between endoxi-
fen levels and relapse free survival for women
with early-stage breast cancer receiving tamoxi-
fen [29]. The topic remains highly debated, and
there are not yet definitive answers about the
impact of co-prescription of antidepressants and
tamoxifen. Lesser degrees of CYP2D6 inhibition

are seen with citalopram and venlafaxine, and
pragmatically, other options exist such that anti-
depressants known to show higher inhibition of
CYP2D6 (like paroxetine) can be avoided [30].

Among the antidepressant options for cancer
patients, the authors feel that citalopram may
have the best benefit/toxicity/cost ratio
(Table 3.1). A phase III, placebo-controlled trial
demonstrated a magnitude of benefit that is simi-
lar to what has been reported for venlafaxine and
paroxetine — a mean reduction in hot flash scores
of approximately 50% — but, unlike paroxetine,
citalopram is only a moderate inhibitor of the
CYP2D6 enzyme [31]. It causes less nausea and
vomiting than venlafaxine, which is a particu-
larly important in cancer patients who may
already have gastrointestinal symptoms related to
cancer-directed therapies [32]. Daily doses of
10 mg, 20 mg, and 30 mg appear to be equivalent
in controlling symptoms, but a target dose of
20 mg daily may be more effective for control-
ling mood symptoms.

The SSRI escitalopram is another option that
leads to fewer and less severe hot flashes. An

Table 3.1 Recommended dosing and common side
effects for antidepressants used for hot flashes

Starting Target Common or major

Medication dose dose side effects
Citalopram 20mg 20mg No more than
daily daily placebo in some
trials; others
report drowsiness,
insomnia

Escitalopram 10 mg 20 mg No more than

daily daily placebo in some
trials; others
report headache,
insomnia,
drowsiness, GI
symptoms

Venlafaxine 37.5mg 75mg Xerostomia,

ER daily daily nausea, decreased
appetite,
constipation

Paroxetine® 10mg 10mg Nausea, headache,

daily daily insomnia

Desvenlafaxine 50 mg 100 mg Nausea, insomnia,

daily daily xerostomia

Abbreviations: ER extended release
“Potent CYP2D6 inhibition
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early study evaluated this antidepressant in
healthy menopausal women without concomitant
mood disorders [33]. This study lacked a control
group but noted a reduction in hot flash frequency
and severity after starting escitalopram. Another
small study evaluated escitalopram against
estrogen-based therapy and reported a greater
reduction in climacteric symptoms for those
receiving escitalopram [34]. The use of this med-
ication is further supported by a multisite, ran-
domized, placebo-controlled,  double-blind
clinical trial published in 2011 [35]. By the end
of the first week, patients receiving 10-20 mg per
day of escitalopram reported significant reduc-
tion in hot flash severity that was paralleled by
reductions in hot flash frequency. Similar to other
studies of SSRIs and SNRIs, approximately 50%
of patients experienced at least a 50% reduction
in hot flash frequency.

A few additional points about antidepres-
sant use for hot flash symptoms merit discus-
sion. First, some of the trials discussed above
included women with natural or surgical meno-
pause, while others included patients with
breast cancer, some of whom had cancer treat-
ment-related menopausal symptoms. These
non-hormonal therapies seem to be similarly
useful regardless of whether a patient has a
history of breast cancer, or not, and regard-
less of whether they were taking tamoxifen, or
not [36]. Second, antidepressants improve hot
flash symptoms much more quickly than they
do mood symptoms with some studies dem-
onstrating significant improvement within a
week [35]. Unpublished data from the initial
placebo-controlled venlafaxine study reveals
significant reductions in hot flashes, compared
to the placebo arm, very quickly [16]. Third,
per cross-study comparisons, all agents men-
tioned within this section (except for sertraline
and fluoxetine) appear to have a relatively simi-
lar efficacy for reducing hot flashes. Finally, if
one antidepressant does not work, will another
be effective? While there are no good clinical
trial data to address this question; anecdotally it
appears that changing to another may be help-
ful for some patients.

Gabapentinoid Medications

In 2000, Dr. Thomas Guttuso, a neurologist,
described a series of six cases where gabapentin
was prescribed for pain indications; he noted that
it, incidentally, ameliorated patients’ hot flashes
[37]. His hypothesis was subsequently tested in a
randomized, double-blind, placebo-controlled
trial, which reported that gabapentin 900 mg
daily resulted in a 54% reduction in a composite
score of hot flash severity and frequency, as com-
pared to only a 31% reduction for patients receiv-
ing placebo [38]. Since that time, numerous
RCTs, comparing gabapentin to placebo, have
been completed; these have included diverse
patient populations from different practice set-
tings and countries [39-43]. A recent meta-
analysis demonstrated that patients benefited
from gabapentin but at the expense of more dizzi-
ness and somnolence (RR 4.45, 95% CI 2.50—
7.94) [44]. Gait instability or ataxia may also
occur with gabapentinoids, and lower doses are
recommended for individuals with renal impair-
ment [45]. Thus, gabapentin is another reason-
able option for controlling hot flashes. It may be
particularly useful for those who have another
neurologic indication for using gabapentin or
those intolerant of antidepressants. Most studies
start gabapentin at a dose of 300 mg daily and
up-titrate to goal dose of 300 mg three times
daily. If a patient primarily has nighttime hot
flashes (night sweats), this can be titrated up to a
single bedtime dose of 900 mg day.

Pregabalin is a GABA analog that works in a
manner similar to gabapentin. It is widely used for
neuropathic pain and also is prescribed off-label
for several other neurologic indications. The
activity of pregabalin for vasomotor symptoms is
supported by a phase III, placebo-controlled trial
including 163 patients with bothersome hot flash
symptoms [46]. After week 6, pregabalin 150 mg
twice daily decreased hot flash scores by 71%,
pregabalin 75 mg twice daily decreased hot flash
scores by 65%, and a placebo decreased hot flash
scores by 50%. The side effect profile of pregaba-
lin is similar to what is described above for gaba-
pentin, but the twice daily dosing of pregabalin is
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Table 3.2 Recommended dosing and common side
effects for gabapentinoid medications used for hot flashes

Starting  Target Common or major
Medication dose dose side effects
Gabapentin 300 mg 300 mg Somnolence,

daily TID dizziness
Pregabalin 50 mg 75 mg Somnolence,

QHS BID dizziness, weight

gain
Abbreviations: QHS every night at bedtime, 7ID three
times daily, BID twice daily

more convenient. For improved tolerability with-
out significant detriment to efficacy, consider a
target dose of 75 mg twice daily.

In summary, multiple placebo-controlled,
randomized, double-blind clinical trials demon-
strate that both gabapentin and pregabalin
decrease hot flashes to a similar magnitude as
seen with the above-noted antidepressant medi-
cations (Table 3.2).

Venlafaxine Versus Gabapentin:
Which Do Women Prefer?

As discussed above, both antidepressants and
gabapentinoid medications are viable options for
treating hot flashes. In one crossover study, breast
cancer survivors with hot flashes received
4 weeks of treatment with venlafaxine and
4 weeks of treatment with gabapentin [11]. Each
treatment period was separated by a washout
interval. Most patients (68%) preferred venlafax-
ine to gabapentin, though both agents reduced
overall hot flash scores to a similar degree. The
results of the study support first trying an antide-
pressant, and, if ineffective, consider a transition
to a gabapentinoid. Interestingly, gabapentin and
an antidepressant together seems no better than
gabapentin alone for hot flash reduction, so the
antidepressant can be tapered off if ineffective for
control of hot flashes [47].

Oxybutynin

Support for studying oxybutynin in the treat-
ment of hot flashes came from the observation
that patients taking the medication for overactive

bladder also noticed that it provided relief from
sweating [48]. Indeed, a multitude of studies have
shown that oxybutynin is efficacious in control-
ling generalized hyperhidrosis [49]. A Canadian
group retrospectively examined the charts of 52
patients who received oxybutynin and reported
that 70% had a partial or excellent response to
treatment [50].

Extended release oxybutynin at a dose of
15 mg daily was compared to placebo in a multi-
center, double-blind, phase II trial [51]. Seventy-
three percent of women receiving oxybutynin,
compared to 26% receiving placebo, reported
that their vasomotor symptoms were “much
improved” at the end of treatment; however,
about 7% of patients in this study discontinued
oxybutynin secondary to side effects, primarily
dry mouth. Another phase III trial randomized
150 women with hot flashes to lower doses of
oxybutynin, at 2.5 mg twice daily, 5 mg twice
daily, versus a placebo [52]. At the end of the
study, mean hot flash scores (a composite mea-
sure of hot flash frequency and severity) were
reduced by 10.6, 16.9, and 5.7 units in each
group, respectively. Hot flash frequency was
also significantly reduced in the oxybutynin
groups as compared to placebo. While the study
was not designed to compare the two different
doses of the medication, patients receiving the
higher doses of oxybutynin seemed to have bet-
ter improvement in the quality-of-life metrics. In
this study, using lower daily doses of oxybutynin
than were used in the prior study, side effects
were milder than seen in the previous manu-
script, and there were no differences in drug dis-
continuation because of adverse effects between
the three study arms.

The anticholinergic effects of oxybutynin lead
to dry mouth, constipation, and urinary retention,
particularly in the elderly and when the daily
dose exceeds 15 mg [53]. This medication should
not be used in patients who have urinary retention,
narrow angle glaucoma, or gastrointestinal motil-
ity disorders [54, 55]. It should be used with cau-
tion in older patients with comorbidities and
polypharmacy. When using this medication, it
may be best to start at low doses and gradually
ramp up the dose until symptom control is
achieved or toxicity encountered (Table 3.3).
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Table 3.3 Recommended dosing and common side
effects for oxybutynin used for hot flashes

Starting Target Common or major

Medication dose dose side effects
Oxybutynin 2.5mg 5mg  Xerostomia, difficulty
BID BID urinating, and

abdominal pain
Abbreviations: BID twice daily

Progesterone Analogs

Oral megestrol acetate is a progesterone-type
hormonal agent that, by cross study comparison,
appears to control hot flashes about as well as
estrogen [56]. In a study of 97 women with his-
tory of breast cancer and 66 men with prostate
cancer receiving androgen deprivation therapy,
megestrol acetate (20 mg twice daily) reduced
hot flashes by 85%, as compared to 21% in the
placebo group [57]. The medication’s long-term
efficacy and tolerability was described in another
study, which contacted patients years after they
had been enrolled in a short-term trial of meges-
trol acetate for hot flashes [58]. Almost half of the
patients were still taking megestrol acetate
3 years beyond conclusion of the study, and the
treatment still appeared to be well tolerated.

Medroxyprogesterone Acetate (MPA)
Medroxyprogesterone acetate has a more conve-
nient dosing scheduled than does megestrol ace-
tate, as MPA is a single-dose intramuscular
injection that provides long lasting progestin cov-
erage. The two medications, megestrol acetate
and MPA, were compared head-to-head and pro-
vided equal relief from hot flashes at 6 weeks
[59]. MPA has also been directly compared to
venlafaxine; MPA was superior in controlling hot
flashes and was well tolerated [60].

In considering the use of MPA or megestrol
acetate, one should discuss long-term safety
concerns of using a progesterone analog in
patients with potentially hormonally sensitive
cancers. Some breast cancer oncologists are
opposed to using these hormones in patients,
despite both of them having been used, in the
past, for treating metastatic breast cancer (albeit

at higher doses than are used to treat hot flashes).
Although large randomized, controlled trials
have not addressed the safety of progestin use, a
case-control study that matched 75 breast cancer
survivors receiving MPA for hot flashes with
controls, on the basis of age, stage of disease,
HER? status, and year of diagnosis, did not iden-
tify a detrimental effect of MPA on overall sur-
vival or oncologic outcomes, though the study
may have been underpowered to assess these
endpoints [61]. More recently, data were pre-
sented suggesting post-menopausal women who
receive combined estrogen and progesterone
have higher rates of breast cancer, while those
who receive estrogen alone experience a lower
incidence of breast cancer [62]. In the absence of
consensus about safety, before starting a patient
on a progestin-type hormonal agent, they should
be made aware of potential cancer-related risk
along with other side effects, including blood
clots and/or increased appetite with or without
weight gain (Table 3.4).

Clonidine

Randomized, placebo-controlled, double-blinded
clinical trials support that clonidine decreases hot
flashes, but not as much as has been seen with
multiple other agents such as antidepressants and
gabapentinoids. One study with a crossover
design compared transdermal clonidine to pla-
cebo [63]. Hot flash frequency was reduced only
20% from baseline in the clonidine group. Taking
into account adverse effects, patients were asked
which drug they preferred at the conclusion of
the study. The splits were fairly even with 31%
choosing clonidine, 24% choosing placebo, and
45% unable to tell a difference. A later trial eval-
uated oral clonidine 0.1 mg per day, which
resulted in a 37% reduction in hot flash frequency
versus 24% for placebo [64]. Patients taking
clonidine more commonly experience dry mouth,
constipation, sleep, and sedation-related con-
cerns. Given the availability of other suitable
pharmacotherapies with less troublesome side
effect profiles, clonidine is no longer widely pre-
scribed for hot flashes.
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Table 3.4 Recommended dosing and common side effects for progesterone analogs used for hot flashes

Starting
Medication dose Target dose
Megestrol acetate 20 mg 20-40 mg daily
daily
Medroxyprogesterone 400 mg 400 mg IM once
acetate (MPA) IMonce (understanding that repeat

doses can be used months later

if hot flashes return)

Abbreviations: IM intramuscular

Non-pharmacologic Treatment
Options

Hypnosis

Hypnosis is non-pharmacologic option used by
some in the treatment of hot flashes. It is a form
of behavioral mind-body therapy that achieves a
state of consciousness where suggestions may
lead to a change in perception. For instance, hot
flashes may be combated by cooler imagery, such
as drinking a cold glass of water, a cool breeze, or
a winter day in Minnesota. One study random-
ized women to receive 5 weekly sessions of hyp-
nosis versus no intervention. Hypnosis appeared
better than no treatment and resulted in a 68%
reduction in hot flash scores [65]. Similar results
were reported in a comparison of hypnosis to a
sham intervention that matched therapist expo-
sure between the two groups [66]. In this study,
clinical hypnosis resulted in a 74% reduction in
hot flash frequency as compared to 17% with the
sham procedure.

Another study sought to evaluate the efficacy
of hypnosis alone or in combination with antide-
pressant therapy, versus antidepressant therapy
alone [67]. The trial had four arms: venlafaxine +
hypnosis, venlafaxine + sham hypnosis, placebo
+ hypnosis, and placebo + sham hypnosis.
Interestingly, patients in each active therapy arm
experienced a reduction in hot flashes of approxi-
mately 50%, as compared to only 25% for
patients receiving placebo + sham hypnosis
group. The combination of venlafaxine and hyp-
nosis did not appear to be better than either treat-
ment alone.

Common or major side effects

Theoretical concerns about breast cancer
risk, withdrawal menstrual bleeding,
increased appetite, thromboembolic
phenomena

Theoretical concerns about breast cancer
risk, irritation at site of injection, withdrawal
menstrual bleeding, increased appetite,
thromboembolic phenomena

Hypnosis is not a widely used approach at
this time. It is important to recognize that few
providers have experience or expertise as a
hypnotherapist. Further, this methodology
requires frequent office visits for therapy ses-
sions making it a less convenient treatment
option. There is ongoing work evaluating a
self-hypnosis approach which, if it works,
should be able to become more broadly avail-
able [68].

Stellate Ganglion Blocks

A series of small trials, including a randomized,
sham-controlled trial, supports that stellate gan-
glion blocks work; however, they are rarely used
for treating hot flashes at this time. The proce-
dure involves injecting a local anesthetic adja-
cent to a nerve group in the neck. The first
randomized, sham-controlled trial compared
stellate ganglion block to a sham procedure that
involved injecting saline into the subcutaneous
tissue of the neck. In total, 40 women with vaso-
motor symptoms were recruited and followed
with regular symptom assessment for 6 months
after the injection. While there was no between
group difference with regard to hot flash fre-
quency, those receiving the stellate ganglion
block experienced fewer moderate to very severe
episodes (RR 0.5) [69].

Stellate ganglion block has also been com-
pared to other standards of care. For example,
a small trial compared stellate ganglion block
to paroxetine, and the two interventions
resulted in a similar improvement in hot flash



3 Hot Flashes

33

score at 2 weeks, 4 weeks, and 6 weeks [70].
Another small study compared stellate gan-
glion block to pregabalin 75 mg twice daily
[71]. Both interventions resulted in reduced
hot flush scores compared to each group’s
baseline, but at the conclusion of the third
month, stellate ganglion block significantly
outperformed pregabalin with a percent reduc-
tion in hot flash score of 88% versus 74% for
pregabalin. Importantly, very few adverse
events have been reported in the stellate gan-
glion block trials.

Acupuncture

Trials have yielded mixed results in the evalua-
tion of acupuncture for hot flashes. For example,
one trial with 103 participants compared medical
to sham acupuncture [72]. In the medical acu-
puncture group, needles were placed at appropri-
ate, validated acupuncture points, while the sham
procedure involved needling non-acupuncture,
non-meridian areas. The verum procedure did not
control hot flashes any better than the sham pro-
cedure; however, it is recognized that sham acu-
puncture techniques are not entirely inert [73].
Another study compared 12 weeks of acupunc-
ture to venlafaxine [74]. Both groups experienced
approximately a 50% of reduction in vasomotor
symptoms. Menopause-specific quality of life
measures, including depression, were also simi-
larly improved, but patients receiving acupunc-
ture had fewer adverse events than those taking
antidepressant, and the effects of acupuncture on
hot flashes appeared to be sustained for a longer
period.

In summary, there is some support for this
modality, but data are still limited. The state of
evidence is well summarized in a meta-analysis
of randomized controlled trials, cumulatively
including over 1000 women, which notes that
acupuncture is more effective than no interven-
tion, but no better than sham procedures and less
effective than menopausal hormonal replacement
therapy [75].

Dietary Supplements That May
Provide Limited Benefit

Vitamin E

Vitamin E is a fat soluble vitamin known for its
antioxidant activity [76]. It is widely available
and is also affordable. There was anecdotal sup-
port and commentary advocating for its use;
however, evidence was fairly limited until 1998
when a placebo-controlled trial randomized
women to receive vitamin E 800 IU daily or pla-
cebo for 4 weeks followed by crossover treat-
ment [77]. Vitamin E resulted in a small benefit
over placebo with a magnitude of one fewer hot
flashes per day. A second placebo-controlled
sequential trial reproduced the results with vita-
min E leading to a modest improvement in hot
flash frequency and severity [78]. No significant
toxicities were observed in either trial. In sum-
mary, vitamin E may provide a benefit similar to
placebo plus a bit more. Some physicians have
recommended that a trial of vitamin E may be
reasonable for a women with hot flashes as it is a
relatively safe over-the-counter medication
which may allow a patient to get the above-
described placebo-effect and maybe slightly
more benefit. A reasonable dose to recommend is
400 IU twice daily.

Soy Products

Soy products have been touted to have “natural”
benefits as they contain phytoestrogens, plant-
based compounds with mixed weak estrogenic
and antiestrogenic action. Given these proper-
ties, it has been proposed that increasing the
intake of phytoestrogens may decrease bother-
some symptoms, like hot flashes, that occur in
low estrogen states. Supplemental soy phytoes-
trogens have been evaluated as an alternative or
complementary approach in several phase III
trials, and the results have been mixed. As a rep-
resentative sampling of studies, some trials
show modestly reduced hot flashes with soy
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product supplementation over placebo [79],
while others show no improvement [80-82]. In
one trial, women receiving soy isoflavone tab-
lets even experienced more hot flashes [83].
There is a fair amount of heterogeneity among
trials, with different doses and formulations of
soy-derived phytoestrogens being used. In
aggregate, a meta-analysis found no conclusive
evidence that phytoestrogen supplements
decrease hot flashes [84].

Dietary Supplements That Do Not
Appear to Work

Many other supplements available at grocery
stores or pharmacies claim to relieve menopause-
related symptoms but less consistently demon-
strate efficacy. For example, one of the most
widely used herbal remedies for hot flashes is
black cohosh, a phytochemical containing
estrogen-like isoflavones. However, in pooled
analysis of multiple moderate sized, randomized,
placebo controlled trials, black cohosh was found
to be no better than placebo at reducing hot flash
frequency [85]. At this time, there is insufficient
evidence to support the use of black cohosh for
vasomotor symptoms.

Similar to the soy products discussed above,
flaxseed contains phytoestrogens, in particular, a
class called lignin. Pilot data suggested a mean
reduction in hot flash frequency of 50% with
flaxseed [86], but when the phase III trial was
conducted, no statistical difference in hot flash
outcomes emerged [87]. Approximately a third of
patients in both arms achieved a 50% reduction in
their hot flash score. These results underscore the
importance of placebo-controlled trials in evalu-
ating potential hot flash treatments.

In recent years, magnesium oxide also gained
attention with publication of a case report
describing two women whose hot flashes mark-
edly improved after starting magnesium supple-
mentation  for  other indications  [88].
Subsequently, two open-label pilot studies, each
with 20-30 patients, also reported significant
reductions in hot flash symptoms [89, 90].
Unfortunately, despite the promise of the pilot

studies, a larger, well-designed placebo con-
trolled trial evaluating two doses of magnesium
oxide (800 mg and 1200 mg daily) demonstrated
no difference in hot flash score or hot flash fre-
quency [91]. As expected, patients receiving
magnesium had more diarrhea, owing to the
well-known laxative effect of the drug. Thus,
magnesium oxide is not recommended for treat-
ing vasomotor symptoms.

What About Men with Hot Flashes?

The focus of this book is managing symptoms in
breast cancer survivors, the majority of whom are
women. However, men with breast cancer may
experience hot flashes as well, though they have
not been well represented in hot flash trials. Hot
flashes in men are most prominent in patients
with prostate cancer who have received anti-
androgen therapy.

Pilot studies for the antidepressants venlafax-
ine and paroxetine suggest that they may be use-
ful for men having hot flashes in
androgen-deprived states, but they have not been
well evaluated in larger placebo-controlled trials
[92, 93]. One placebo-controlled trial that com-
pared venlafaxine to a soy protein showed more
substantial decreases in hot flashes in the first
4 weeks with venlafaxine, but this effect was not
maintained out to 12 weeks [94]. Additionally,
this trial started with a 75 mg per day dose of
venlafaxine, as opposed to starting at 37.5 mg
per day and titrating upward. Thus, patients were
more likely to stop venlafaxine than placebo.
Gabapentin dosed at 900 mg per day has been
shown to outperform placebo and works to a
similar degree in men and women [95]. Multiple
trials show that progesterone analogs also work
well for male hot flashes [57, 96]. The opposite
is true for clonidine; though it can work for
women, it did not significantly decrease hot flash
frequency or severity in men who have under-
gone surgical or medical orchiectomy [97].
Finally, oxybutynin has not been extensively
studied in men, but case reports and anecdotal
experience support that it does decrease male hot
flashes [98].
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Conclusions

There are a variety of non-estrogenic options
for treatment of hot flashes associated with can-
cer. Following a trial of physical and behavioral
measures, individuals who continue to experi-
ence bothersome symptoms have pharmaco-
logic and non-pharmacologic treatment options.
Pharmacologic options include antidepressants,
gabapentinoids, oxybutynin, or progesterone
analogs. Hypnosis, acupuncture, and stellate gan-
glion blocks are non-pharmacologic options that
can be considered for patients who prefer not to
take medications.
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Introduction

Breast cancer continues to affect growing num-
bers of women globally, with over two million
women affected each year [1]. As treatments
have become more effective, survival rates have
increased, making survivorship issues affecting
quality of life increasingly important. Menopausal
symptoms are a significant survivorship issue for
many breast cancer patients, in particular, vaso-
motor symptoms (hot flashes and night sweats)
and genitourinary symptoms such as vaginal dry-
ness, genital discomfort and pain during sexual
activity. While menopausal symptoms are not
always bothersome, these may significantly
affect physical, mental, and sexual wellbeing.
Breast cancer survivors pose a unique dilemma
for menopause symptom management as sys-
temic estrogen-based therapies are avoided after
breast cancer, even in estrogen receptor-negative
disease. This chapter will outline the nature of
genitourinary symptoms in breast cancer survi-
vors and the importance of recognizing these
symptoms and discuss the options for safe and
effective therapies. The topic of vasomotor symp-
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toms will be covered in other chapters of this
book.

Genitourinary Symptoms
Associated with Menopause
and Their Significance

Physiology

Genitourinary symptoms associated with meno-
pause include vulvovaginal discomfort associated
with dryness or pain, dyspareunia and urinary
symptoms such as dysuria [2]. The physiological
decrease in circulating estrogen in postmenopausal
women results in a reduction in both vaginal epi-
thelial blood flow and collagen synthesis. Impaired
vaginal vascularity results in epithelial atrophy,
causing both reduced vaginal secretions and an
increased vaginal pH, from a lack of glycogen
availability for the dominant vaginal lactobacillus.
Ultimately, these changes result in a shorter, more
inelastic vagina with a thinner and potentially
more fragile epithelium [3].

Prevalence and Significance

Following breast cancer, women may report
genitourinary symptoms after premenopausal
bilateral oophorectomy, chemotherapy-induced
ovarian failure and cessation of menopausal hor-
mone therapy or endocrine therapy [4—6]. While
not all menopausal symptoms require treatment,
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breast cancer survivors report a higher symptom
prevalence compared to non-cancer patients and
greater levels of distress [7]. The burgeoning
number of breast cancer survivors means that
safe and effective treatments for these symptoms
are of growing importance.

Genitourinary symptoms associated with
menopause may also involve sexual dysfunction,
related to both the physical and psychological
implications of a cancer diagnosis. In addition to
the physical impact of changing estrogen expo-
sure on the genitals, breast cancer treatment may
also affect sexual wellbeing through changes to
libido associated with medications, physical
changes associated with treatment including
mastectomy, concurrent psychological illness
such as anxiety or depression and/or relationship
changes.

Identification of Symptoms

Given the prevalence of genitourinary symp-
toms among breast cancer patients and the
potential impact on quality of life, recognition
of these symptoms is the first important step in
providing comprehensive care. However, there
are multiple patient and clinician factors
impacting the provision of targeted care of
genitourinary symptoms in breast cancer
patients. Patients may be reluctant to raise
these issues and associated sexual dysfunction
with their care providers. This discomfort may
be related to the intimate nature of the symp-
toms as well as potential feelings of guilt from
prioritizing sexual wellbeing during cancer
treatment [8].

Clinicians report feeling time pressured in
short consultations where significant issues and
urgent treatment need to be discussed [9, 10].
Furthermore, there is uncertainty about who is
responsible for managing menopausal symp-
toms, highlighting the need for multidisciplinary,
holistic care with open communication between
all team members [5].

Comprehensive, patient-centered care should
involve a thorough history and examination, pre-

treatment counseling and post-treatment symp-
tom review [5]. Appropriate gynecological
history and examination should include a men-
strual and sexual history, particularly the pres-
ence of any pre-treatment genitourinary
symptoms and pre-existing vulval dermatoses.
Conditions likely to flare during periods of
immunosuppression should also be noted, includ-
ing cervical dysplasia, condyloma and herpes
simplex [11]. The gynecological impact of breast
cancer treatment should be discussed including
the likelihood and nature of genitourinary symp-
toms, as well as fertility implications for younger
premenopausal patients.

All clinicians involved in cancer care should
be encouraged to facilitate ongoing discussions
about genitourinary symptoms and sexual well-
being with patients, using supportive communi-
cation and open-ended questions. These
discussions may be facilitated through the use
of validated tools to assess symptom impact on
quality of life. A range of tools have been vali-
dated across various cancer streams, with some
of the most commonly used among women
including the Day-to-Day Impact of Vaginal
Aging Questionnaire [12], the Sexual Symptom
Checklist for Women After Cancer [13], the
Fallowfield Sexual Activity Questionnaire [14]
and the PROMIS Sexual Function and
Satisfaction [15], briefly outlined in Table 4.1.
These tools allow the identification of signifi-
cant symptoms, evaluation of their impact on
quality of life, and assessment of treatment effi-
cacy. Clinician-led discussions encourage
patients to address these issues, facilitating open
and honest communication and optimizing
patient care.

Management

While vaginal estrogen has been shown to be
the most effective treatment for vaginal dryness
in the general menopausal population [16, 17],
the safety of vaginal estrogen after breast cancer
is not established [18]. Consequently, the man-
agement of genitourinary symptoms will often
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Table 4.1 Various tools for the assessment of genitourinary symptoms

Validated in Review
Tool cancer patients Symptoms period Strength
Day-to-day impact of No Impact of vaginal 30-day Broad impact examined including
vaginal aging symptoms on daily  recall emotional wellbeing and body image
questionnaire life
PROMIS sexual function  Yes Sexual activity and  30-day Customizable to include domains of
and satisfaction function recall greatest relevance and available in

other languages

Fallowfield sexual Yes Sexual activity and ~ 30-day =~ Thorough symptom review and
activity questionnaire function recall widely used
Sexual symptom checklist Yes Sexual activity and ~ 30-day Easy to administer and quickly
for women after Cancer function recall identifies most bothersome symptoms

require a multidisciplinary and patient-centered
approach involving appropriate counseling and
patient education, to enable shared decision
making. In addition to conservative manage-
ment, pharmacological treatments include both
non-hormonal and hormonal options, outlined
below.

Non-hormonal

Lubricants and Moisturizers

There is a range of vaginal moisturizers and
lubricants that have been marketed to reduce gen-
itourinary symptoms. However, there is a lack of
high-level evidence supporting the use of any
particular product. Vaginal moisturizers should
be applied regularly if utilized, and while they
may offer a small improvement in symptoms,
recent evidence has failed to demonstrate an
advantage over placebo in the treatment of geni-
tourinary symptoms of menopause [17]. It is
important to note that this recent trial found that
neither vaginal moisturizer nor prescribed vagi-
nal estradiol tablet significantly reduced vulvo-
vaginal symptoms compared to placebo. Some
women may prefer to trial vaginal moisturizers
initially prior to considering use of hormonal
treatment.

Lubricants may be silicone-, water- or oil-
based and aim to reduce pain and discomfort
associated with penetrative intercourse. While
high-level comparative data are lacking, one
small randomized controlled trial demonstrated
some superiority of silicone-based lubricants in

reducing discomfort and patient preference for
these products [19]. Lubricant may also be used
in conjunction with topical lidocaine applied to
the vaginal vestibule prior to intercourse, which
has been shown to reduce dyspareunia and
improve sexual function in breast cancer survi-
vors [20].

There is growing interest in hyaluronic acid
vaginal cream, which several small studies have
shown to be as effective as vaginal estrogen in
reducing vaginal dryness, itching and dyspareu-
nia [21-23]. However, while it may be a useful
non-hormonal option, more high-level research is
needed regarding its safety, including long-term
outcomes as well as its use in the cancer
population.

Vaginal Dilators and Pelvic Floor

Therapy

Graduated vaginal dilators can be used to gently
stretch the vagina over time and assist with the
return of comfortable penetrative intercourse, if
desired [24]. Their use may also be supported by
a pelvic floor physiotherapist to aid in pelvic
muscle relaxation associated with painful inter-
course [25]. Recent preliminary data demon-
strated an intensive program of pelvic floor
therapy, including both supervised and indepen-
dent practice for 12 weeks, was effective in
reducing genitourinary symptoms and had posi-
tive impact on quality of life and sexual function
[26]. There is evidence to suggest that these con-
servative measures work in a complementary
manner to improve symptoms, but they do require
continued participation [27].
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Vaginal Laser

The two laser types that have been studied in the
gynecological context are the microablative
carbon dioxide laser and the nonablative erbium
laser. Laser treatment aims to stimulate vascular-
ity and promote collagen synthesis, thereby sup-
porting vaginal epithelial tissue. One recent small
trial suggested short-term efficacy similar to vag-
inal estrogen but excluded women with a history
of  hormone-sensitive  malignancies  [28].
Retrospective studies evaluating the use of
monthly laser treatment in breast cancer patients
with genitourinary symptoms have reported a
significant reduction in symptoms, particularly
dyspareunia and dryness, by up to 80% after
three treatments [29, 30]. Further trials are under-
way with high level evidence on the safety and
quality of vaginal laser awaited.

However, potential adverse events such as
vaginal burns, scarring, or pain are noted by the
FDA, and long-term safety data is lacking. Large
randomized controlled trials should be under-
taken to confirm both treatment efficacy and
long-term safety, particularly in the cancer popu-
lation, before routine recommendation can be
made.

Selective Estrogen Receptor

Modulators (SERM)

Ospemifene is a SERM approved for use in the
treatment of dyspareunia associated with meno-
pause. While it appears to exert estrogenic effects
on the vagina [31], its safety in women with a
history of breast cancer has not been established,
and it is therefore not currently approved for use
in this population.

Hormonal

Systemic Hormone Replacement

Therapy (HRT)

The general approach to breast cancer manage-
ment has been to minimize circulating estrogen
levels to prevent the proliferation of breast cancer
cells, reducing cancer progression and the risk of
recurrence. Consequently, international guidance
recommends against the use of systemic HRT in

breast cancer survivors [2, 32, 33]. This is espe-
cially true of HRT regimens that contain both
estrogen and progesterone [34, 35].

Vaginal Estrogen

Vaginal estrogen targets the local (vaginal) area,
but there is also a small amount of systemic
absorption. The degree of systemic absorption of
local therapy depends on a range of factors
including the potency and amount of active ingre-
dient used, tissue integrity and mode of applica-
tion. Circulating concentrations of estrogens with
local therapy are substantially lower than sys-
temic hormone therapy and appear to decrease
over time. One prospective study of vaginal
estrogen in breast cancer survivors taking aroma-
tase inhibitors showed no increase after 12 weeks
of vaginal estrogen use compared to baseline lev-
els [36]. The clinical implications of these small
increases in circulating estrogens are unclear
[37].

Moreover, while randomized data is lacking,
observational data from several large studies
have not shown an increase in breast cancer with
use of vaginal estrogen therapy [38—40]. Crandall
et al. used data from over 45,000 women in the
Women’s Health Initiative Observational Study,
although excluded women with a personal his-
tory of breast cancer [39]. Le Ray et al. included
over 13,000 women specifically evaluating the
risk of breast cancer recurrence [40]. Average
follow-up in these studies was between 3 and
6 years, so more longer-term follow-up data
would be useful.

Consequently, consensus suggests the consid-
eration of vaginal estrogen for women after breast
cancer with troublesome genitourinary symp-
toms not responding to non-hormonal treatment
[2, 18, 41]. These treatment decisions should
involve multidisciplinary discussions with mem-
bers of the treating team and adequate patient
education regarding current evidence base and
risk profile to allow informed and shared
decision-making. Relevant considerations may
include the grade and stage of cancer, time since
diagnosis, hormone receptor status and current
treatment including ovarian suppression, aroma-
tase inhibitors or a SERM such as tamoxifen.
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This approach may be particularly reasonable in
patients with hormone receptor-negative cancers
and in patients on tamoxifen, where there is com-
petition for the estrogen receptor [2]. Vaginal
estrogen use is harder to support in women on
aromatase inhibitors, which are designed to
decrease estrogen levels. However, these women
often have the most severe genital symptoms. As
with any pharmacological intervention, treatment
should aim for use of the lowest dose and shortest
duration needed to manage symptoms, which
requires ongoing monitoring.

There are a range of estrogenic products avail-
able including vaginal creams, pessaries and
rings, depending on the country of treatment. It is
important to review clinical guidance for up-to-
date dosages, but international guidelines offer
the following clinical practice guidance [2, 18]:
There is no strong evidence that one vaginal
estrogen product is safer or more effective than
another.

e 17B-estradiol cream: 2 g daily for 1-2 weeks
followed by 0.5-1 g twice weekly

e Conjugated equine estrogen cream: continu-
ous use of 0.5 g twice weekly, or cyclical
treatment 21 days 0.5 g daily followed by

7 days off
e 17B-estradiol ring: 2 mg ring for 90 days,
releases 7.5pg per day

e Estradiol hemihydrate vaginal tablet: 10pg
tablet daily for 2 weeks followed by 10pg tab-
let twice weekly

Vaginal DHEA and Testosterone

Dehydroepiandrosterone (DHEA) is a steroid in
the pathway of testosterone and estradiol produc-
tion. Vaginal administration has been shown to
improve genitourinary symptoms and sexual
function via local conversion into testosterone
and estradiol and has been approved by the FDA
[42, 43]. However, long-term safety is unknown
after breast cancer. There have been no head-to-
head trials comparing vaginal DHEA and estro-
gen use in breast cancer survivors. Use of vaginal
testosterone is not currently recommended [44].
The peripheral conversion of testosterone into
estradiol via aromatase activity has been demon-

strated even in patients taking aromatase inhibi-
tors, and there are no approved formulations for
use in women.

Conclusions

Genitourinary symptoms including vaginal dry-
ness, itch and dyspareunia arising in the meno-
pausal period are more common in breast cancer
survivors. These symptoms may result from sur-
gical menopause, chemoradiation or ongoing
medical treatment with aromatase inhibitors or
SERMs. With increasing survival rates, survivor-
ship issues such as the management of genitouri-
nary symptoms are becoming increasingly
important to improve quality of life after cancer.

A major barrier in the treatment of these
symptoms is the recognition of their presence.
Comprehensive, patient-centered care demands
open discussions between patients and their clini-
cians to identify and effectively treat genitouri-
nary symptoms after cancer. There are a range of
validated tools to assist clinicians with these dis-
cussions and monitor response to treatment.

The management of these symptoms requires
amultidisciplinary and patient-centered approach
involving appropriate counseling and patient
education to enable shared decision making. All
members of the treating team should be involved
in these decisions including oncologists, gyne-
cologists, general practitioners and cancer nurses.

Practice Points

* Use open-ended questions and supportive lan-
guage to enquire about genitourinary symp-
toms in breast cancer survivors.

e First-line treatment should involve non-
hormonal conservative management including
vaginal moisturizers, lubricants, vaginal dila-
tors, and physical therapy with pelvic floor
muscle relaxation techniques.

e Vaginal estrogen may be considered as a
second-line treatment for women with signifi-
cant symptoms not responding to first-line
treatments. This should be done in consulta-
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tion with the treating oncologist and ensuring
appropriate patient education to allow shared
decision making.

Long-term safety data in the breast cancer-
specific population should be undertaken for
other available treatments including vaginal
laser therapy and vaginal DHEA.
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According to the World Health Organization, sex-
ual health is “a state of physical, emotional, mental
and social well-being in relation to sexuality; it is
not merely the absence of disease, dysfunction or
infirmity.” [1] Sexual and reproductive health can
be profoundly impacted by breast cancer diagno-
sis and treatments [2, 3]. Rates of sexual dysfunc-
tion are significantly higher among breast cancer
survivors compared to rates among similarly aged
women without a cancer history [3-7]. Among
breast cancer survivors, 32-93% of women report
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sexual problems [6, 8, 9] and 27% to 88% report
body image concerns [10]. For women of repro-
ductive age, treatments for breast cancer may also
negatively impact fertility [11]. Breast cancer
treatment-related changes in sexual and reproduc-
tive health are associated with significant distress
and often negatively impact women’s emotional
well-being, relationships, sense of self, and over-
all quality of life [10, 12-15]. The biopsycho-
social approach (see Fig. 5.1) to understanding
and treating sexual problems highlights the com-
plex interplay among the biological (e.g., body
changes, hormonal alterations, pain), psychologi-
cal (e.g., emotional distress, perceptions of body
and self), interpersonal (e.g., relationship dynam-
ics and quality, communication difficulties), and
socio-cultural (e.g., cultural norms, religious
influences, background or upbringing) factors
that contribute to sexual function and well-being
[16]. Because sexuality and the implications of
sexual problems are complex, a multidisciplinary
approach is often required to address the multiple
facets that can affect and are affected by sexual
and reproductive health changes. This chapter
provides information regarding female sexual
response, the impacts of breast cancer treatments
on sexual function, approaches for assessment
and evaluation of sexual problems, strategies for
managing sexual problems, and the management
of fertility concerns among breast cancer survi-
vors. Routinely asking about sexual problems and
facilitating appropriate referral and treatment for
sexual difficulties demonstrates that sexuality is
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recognized as an important and valued aspect of a
woman’s health and well-being.

Female Sexual Function

Beginning with the work of Masters and Johnson
in the 1960s, researchers have been working to
understand the interrelated physiological stages
of female sexual response [17-19]. Although
research is ongoing and a full consensus on these
stages is yet to be reached, the following are the
most consistently agreed upon components of
typical human sexual response:

e Desire or interest

e Physiologic arousal
e Orgasm

¢ Resolution

Breast cancer survivors can experience dis-
ruptions in all aspects of sexual response [10].
Many breast cancer survivors (39-71%) report
experiencing a significant decline in sexual desire
after cancer treatment [7, 10, 20, 21], with
approximately 35% reporting no interest in sex
[5,22]. Difficulty experiencing subjective arousal
and problems with lubrication are extremely
common (up to 74% of women) [7, 20, 21], espe-
cially among breast cancer survivors treated with

chemotherapies or endocrine therapies [13].
Problems experiencing sexual pleasure are fre-
quently reported (64% to 77% of breast cancer
survivors) [20, 23], with a significant proportion
of breast cancer survivors experiencing difficulty
with orgasm (e.g., 42% of women met criteria for
orgasmic dysfunction in a study of early-stage
breast cancer survivors) [7]. Many breast cancer
survivors report decreased sexual satisfaction
[20, 23, 24]. Disruptions in the sexual response
cycle may contribute to significant declines in
sexual activity reported by women following
breast cancer (e.g., 75%) [20, 23], with almost
30% of breast cancer survivors reporting no
engagement in sexual activity [6, 8, 9, 21, 22].

Box 5.1 Description of terms

Sexual State of physical, emotional,

health mental, and social well-being in
relation to sexuality; it is not
merely the absence of disease or
dysfunction

Sexual Persistent, recurrent difficulty

with sexual response, desire,
orgasm, or pain that has been
present for at least 6 months is
associated with patient-reported
distress

dysfunction

Sexual Difficulty with sexual response,

problems desire, orgasm, or pain that may
interfere with sexual activity and/
or cause distress, but does not
meet criteria for a sexual
dysfunction

Sexual Refers to the physical and

response psychological changes that occur

with sexually stimulating
activities. The phases of sexual
response are typically described
as including desire, arousal,
orgasm, and resolution

While Masters and Johnson’s model concep-
tualized the stages of sexual response as occur-
ring linearly, more recent models describe a
complex circular sexual response cycle. For
example, Basson [17] recognized that desire is
not always present prior to the initiation of sexual
activity, especially in women, and thus differenti-
ated between spontaneous sexual desire and
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receptive or “responsive” desire. Inclusion of the
concept of receptive desire within the conceptu-
alization of sexual response acknowledges that
the motivation to engage in sex is complex and
can be related to other factors such as emotional
intimacy rather than a simplistic biologically
driven or pleasure-driven motivation for sex.
Basson’s model also recognized that a person
may be sexually satisfied with or without experi-
encing orgasm if other factors are driving desire
or satisfaction (e.g., feeling cared for by their
partner). Basson’s conceptualization of the sex-
ual response cycle can be particularly helpful in
guiding discussions about sexual health problems
with breast cancer survivors who are experienc-
ing changes in desire, arousal, and/or orgasm. For
example, a woman whose sexual interest and
experiences of arousal were largely driven by
spontaneous desire prior to treatment may benefit
from education about the different types of desire
(i.e., spontaneous and receptive) and how they
operate differently. Providing this education, in
addition to normalizing the sexual changes often
experienced after treatment, can help women to
understand that desire is likely, still present but
may have shifted from spontaneous desire to pre-
dominantly receptive desire.

Box 5.2 Sexual desire

Spontaneous
desire

Seemingly sudden wanting or
urge for sexual activity, sexual
fantasy, or sexual thoughts.
Individuals may also
experience associated body or
genital sensations.

Experience of sexual interest
or desire that occurs when a
person interacts with sexual
stimuli (e.g., thoughts, visual
stimuli, touch) or participates
in sexually stimulating activity.

Receptive or
responsive
desire

Moving beyond describing stages of sexual
response, Bancroft and colleagues proposed the
Dual Control Model for understanding how
women build sexual desire and arousal [25]. This
model proposes that this building process relies

on an interaction between excitatory and inhibi-
tory processes. When describing this to patients,
the language of having a gas pedal (i.e., excit-
atory) and brake pedal (i.e., inhibitory) is often
useful [26]. Factors that may increase excitatory
processes for an individual could include feeling
safe or feeling supported by their partner, inter-
acting with sexual content (e.g., television, mov-
ies), or touch. Factors that may contribute to
inhibitory processes could include anxious
thoughts, trauma, relationship conflict, or
changes in body image related to treatment expe-
riences such as body-altering surgeries and treat-
ments impacting vaginal dryness. In order to
build desire and arousal, excitatory processes
must be prominent and outweigh inhibitory pro-
cesses [25]. Evidence suggests that inhibitory
processes play a more prominent role in female
sexual desire and arousal. Thus, the factors that
are activating the “brake pedal” often play a
larger role in desire and arousal difficulties than
factors that activate the “gas pedal” [26].

Impacts of Breast Cancer
Treatments on Sexual Function

Breast Surgery

It is widely accepted that the breast can be a sen-
sual organ, and breast sensation frequently
changes after breast cancer surgery (including
mastectomy and breast-conserving procedures).
Altered breast sensation can result in decreases in
arousal from breast stimulation and less sexual
satisfaction [27, 28]. Scarring, nerve damage, and
lymphedema are also potential side effects of
breast cancer surgery, which may lead to sexual
difficulties. Surgical breast procedures can be
accompanied by persistent post-surgical pain,
and dissatisfaction with cosmetic outcomes can
negatively impact body image [29-31]. Some
research suggests that women who undergo
mastectomy report lower sexual satisfaction
compared to women who undergo breast con-
serving surgery or reconstruction, but findings
are inconsistent [32, 33]. For example, one study
found that women reported significantly reduced
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sexual desire, arousal, and orgasm after mastec-
tomy, while women who had breast-conserving
surgeries did not experience significant changes
in sexual function [34]. Yet other studies have
found that rates of sexual dysfunction are compa-
rable in women who had mastectomy and women
who had breast-conserving surgery [7]. These
inconsistent findings may suggest that additional
factors beyond type of surgery confer risk for
sexual dysfunction (e.g., body image, pain, psy-
chological adjustment, response of partner, or
partner status) [10]. Several studies have
accounted for adjuvant therapies such as chemo-
therapy, radiation, and endocrine therapies when
examining surgical side effects and suggest
cumulative sexual side effects when receiving
multiple types of treatment [7].

Radiation Therapy

Little empirical work has investigated the impact
of breast radiation on sexual function. Research
to date suggests that breast radiation can result in
fatigue, pain, and long-term tissue and skin
changes that subsequently impact aspects of sex-
ual function including desire and arousal [15].
Side effects of radiation therapy that can nega-
tively impact body image and women’s sexuality
include lymphedema, scarring, and burns [14,
35]. The chest region can become inflamed, ten-
der, swollen, dry, or sensitive during treatment
[10], with some changes persisting post-
treatment. These effects impact women’s body
image and sexual desire for years after treatment
completion [35].

Chemotherapy

The acute and long-term side effects of chemo-
therapy negatively impact breast cancer survi-
vors’ sexual function. During the course of
chemotherapy, low white cell blood counts are a
common, transient side effect, which confers risk
for infection, and patients may be advised to use
barrier methods of protection (i.e., condoms) or
to refrain from intercourse in the setting of neu-

tropenia. Side effects from chemotherapy that
can impact body image and self-esteem include
weight gain or loss, alopecia (hair loss), and gen-
eralized edema [35-38]. The changes women
experience during chemotherapy can have nega-
tive impacts on sexual self-image, sexual func-
tion, and sexual relationships (e.g., response of
sexual partner to physical changes during treat-
ment could impact the relationship) [2]. Women
also may experience suppression of ovarian func-
tion, which can result in decreased sexual desire,
arousal, and lubrication as well as vaginal pain
[39—41]. Chemotherapy can result in premature
ovarian failure for 30-96% of premenopausal
women [42], with the highest risk found among
women who received alkylating agents (e.g.,
cyclophosphamide) and those older than 40 years
[42, 43]. Early menopause and reductions in
estrogen place women at increased risk for sexual
problems [37, 44]. Research suggests
chemotherapy-induced menopause significantly
predicts sexual dysfunction and sexual inactivity
among breast cancer survivors [6]. Chemotherapy-
related depletion of reproductive hormones can
have profound negative impacts on vulvar and
vaginal health [13]. Resulting vulvovaginal
changes and atrophy are characterized by
decreased blood flow, thinning of the epithelium,
decreased vaginal secretions, pH increases, loss
of vaginal rugae, and loss of collagen and elastin
that lead to vaginal shortening or narrowing and
tissue that can become pale, smooth, and fragile
[45]. Chemotherapy-induced menopause can
also cause symptoms such as extreme fatigue,
gastrointestinal or genitourinary concerns, sexual
pain, and hot flashes, which can negatively
impact sexual function [10, 35, 37, 46-48].

Endocrine Therapy

Endocrine therapy refers to medications and
interventions that augment or block actions of
hormones. For breast cancer, this includes medi-
cations (e.g., tamoxifen or aromatase inhibitors)
which block the action or production of estrogen.
As therapy for hormone receptor positive, early-
stage breast cancer, endocrine therapy is recom-
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mended because it decreases risk of breast cancer
recurrence and death [49]. The therapy type var-
ies by whether women are pre- or post-
menopausal. Endocrine therapy, for 5-10 years,
is standard of care for women with hormone
receptor positive breast cancer, which comprises
about 80% of breast cancers [49]. Endocrine
therapy increases the risk for sexual dysfunction
and is associated with profound changes in all
aspects of sexual function including desire,
arousal, orgasm, and sexual self-image [13, 50,
51]. Women taking endocrine therapy are likely
to experience significant vulvovaginal changes
(i.e., decreased blood flow; epithelial thinning;
decreased vaginal secretions and vaginal dryness;
pH increases; loss of rugae, collagen and elastin)
resulting in vulvovaginal atrophy and vaginal
shortening or narrowing. Additional common
sexual side effects of adjuvant endocrine thera-
pies for breast cancer include vaginal and vulvar
pain and discomfort, hot flashes, and decreased
sexual desire and responsiveness [15, 52, 53].
These side effects significantly contribute to lack
of sexual interest and poor sexual satisfaction [5].

Research suggests that both tamoxifen and
aromatase inhibitors contribute to reduced sexual
desire [50], and rates of distress and sexual prob-
lems related to endocrine therapy are highest
among younger women [54]. While both tamoxi-
fen and aromatase inhibitors contribute to the
vulvovaginal changes described above, women
taking aromatase inhibitors experience vulvar
and vaginal atrophy and dyspareunia (i.e., painful
intercourse) at higher rates than women who are
prescribed tamoxifen [55, 56]. Women who take
aromatase inhibitors are also more vulnerable to
lichen sclerosis [13], which is a perineal skin
condition that results in itching and burning as
well as thin, crinkled tissue prone to injury and
scarring [57, 58]. For premenopausal breast can-
cer survivors on endocrine therapy who are
receiving medications to suppress ovarian func-
tion (i.e., leuprolide, goserelin), evidence indi-
cates that treatment-related sexual dysfunction
can be severe; all aspects of sexual function (i.e.,
desire, arousal, orgasm, resolution) are impacted,
loss of sexual satisfaction is common, and
treatment-related sexual problems do not improve

over time [59]. Some premenopausal breast can-
cer survivors with hormone-receptor-positive
breast cancer may undergo oophorectomy, which
can also negatively impact all aspects of sexual
function and result in severe genitourinary diffi-
culties [46, 47], including vulvovaginal dryness
and atrophy, dyspareunia, and urinary symptoms
[60]. Oophorectomy can also impact women’s
sense of self and femininity [5, 10].

Assessment of Sexual Problems

Because treatments for breast cancer often result
in sexual health changes, routine assessment of
sexual health is an essential part of high-quality
survivorship care [14]. Current National
Comprehensive Cancer Network (NCCN) guide-
lines highlight the importance of assessing sexual
health in every woman, not only at the time of
diagnosis and during treatment but also after
treatment completion and in longer-term survi-
vorship [61]. A woman can experience sexual
problems, regardless of age, partner status, or
current sexual activity. Routinely asking about
sexual problems can help to facilitate early iden-
tification, referral, and treatment for sexual diffi-
culties. It also demonstrates that sexuality is
recognized as an important and valued aspect of
a woman’s health and well-being. It is important
for providers to indicate that they are open to dis-
cussing and addressing sexual health problems as
part of routine care.

When caring for breast cancer survivors, it is
essential to have a clear strategy for initiating dis-
cussions about sexual problems, providing appro-
priate resources, and providing recommendations
for treatment and follow-up care. A number of
models have been developed to help guide both
the assessment and management of sexual health
problems including the Permission, Limited
Information, Specific Suggestions, and Intensive
Therapy (PLISSIT) model; [62] the Bring up,
Explain, Tell, Timing, Educate and Record
(BETTER) model; [63] and the 5As Model (see
below) for sexual health in cancer [14]. An expert
group from the Scientific Network on Female
Sexual Health and Cancer (SNFSHC) recently
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endorsed the 5 As communication model specifi-
cally for addressing the sexual problems of can-
cer survivors in medical settings. The 5 As model
extends beyond the PLISSIT and BETTER mod-
els to provide clear steps for both assessment and
delivery of appropriate resources or recommen-
dations. The five elements of this model include
Ask, Advise, Assess, Assist, and Arrange
Follow-up [14]. Table 5.1 gives an overview of
this model as applied to sexual health problems.
Ask highlights the importance of bringing
up the topic of sexual problems and validat-
ing the patient’s experience. Advise refers to
providing patients with information about their
concerns, educating patients about possible treat-
ment options, and normalizing their concerns.
Although providers may not be able to answer
all questions or know of all available treatment
options, providers can convey that they are open
to talking about sexual problems and helping
patients find appropriate resources (e.g., educa-
tional information, referral). Providers can also
reassure patients that sexual health problems
can be discussed presently or in the future, and
the timing of addressing sexual health problems
can be based on the patient’s preference. Assess
focuses on the importance of fully evaluating
the patient’s sexual health problems, which may
include clinical conversation, taking a history,
conducting a symptom assessment, physical
exam, and/or other clinical evaluation. Including
symptom checklists or validated screening mea-
sures (described below) can facilitate assessment,
help to decrease stigma associated with sexual
problems, and help to identify specific concerns
the patient might have. Assist refers to providing
patients with education, informational resources,
treatment recommendations, and referral to addi-
tional resources as needed. For breast cancer
survivors, evidence suggests that without inter-
vention, sexual problems will not improve and
their impact will likely worsen over time [64,
65]. While many patients will benefit from edu-
cation or simple interventions (e.g., specific strat-
egies for managing vaginal dryness) [66], it is
also important to have multidisciplinary referral
resources available (e.g., gynecology, urology,
pelvic floor physical therapy, and psychotherapy

Table 5.1 The 5 As model for sexual health after cancer
developed by a working group of the Scientific Network
on Female Sexual Health and Cancer (SNFSHC)
5 As
Ask

Description

Provide validation to the patient by letting
them know that changes in sexual health
are common. Ask the patient about changes
they may have experienced (e.g., After
breast cancer treatment, many women
experience changes or have concerns about
sexual health. What have you experienced?
What concerns do you have?)

Reassure patients by normalizing their
concerns, letting them know that treatment
options exist, and that sexual concerns can
be discussed at this time or any time in the
future.

Provide routine assessment of sexual
concerns as part of survivorship care.

Advise

Assess

* Using a symptom checklist with items
related to sexual health can help to
decrease stigma associated with sexual
dysfunction and identify specific
concerns.

* For survivors with sexual concerns or
who express interest, a complete
evaluation should be conducted
including taking a history, assessment
of current medical status, review of
medications, and physical examination.

* If aspects of the evaluation cannot be
conducted by the oncology provider
team, breast cancer survivors should be
referred to appropriate specialty
providers to complete these components.

Provide patients with education,

informational resources, treatment

recommendations, and referral to

additional resources as needed (e.g.,

gynecology, pelvic physical therapy;

psychotherapy).

Schedule follow-up visits, and establish

practice routines that ensure patient’s

sexual health concerns, access to care, and
engagement in care are routinely
monitored. It is important to initiate
follow-up discussions about sexual health
concerns at subsequent visits.

Assist

Arrange
follow-up

Note: A complete description of the model and associated
resources can be found in the following publication:
Bober et al. [14]

or counseling) [14]. Finally, arrange follow-up
underscores the importance of routine follow-
up when addressing sexual problems. Follow-up
is needed to assess for changes in symptoms,
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the development of new sexual problems, the
patient’s use of referral resources or recom-
mended treatments, and additional education as
needed.

Screening Measures

In addition to clinical recognition of the issue,
obtaining a brief assessment using validated
measures can help to identify sexual health prob-
lems and assess changes in sexual health over
time (see Table 5.2) [51]. It is important to note
that the use of screening measures can help to
facilitate the clinical conversation and assess-
ment, but such measures do not replace a clinical
evaluation.

When screening for sexual problems, a screen-
ing measure specifically designed to assess sex-
ual problems is needed, as general distress
screening tools often miss the majority of patients
with sexual problems [67]. A brief checklist for
identifying the presence of sexual problems or
concerns in the clinical setting was developed by
an international collaboration of sexual medicine
experts in 2004 [68] and was further adapted for
women with cancer by the expert group from
SNFSHC who modified the 5As model above
[14]. This brief checklist (completion

time < 5 minutes) can be used as a self-report
measure, or used by providers as part of clinical
conversation about sexual difficulties. The check-
list asks about sexual satisfaction, vaginal health
concerns, sexual interest, sensation, lubrication,
orgasm, pain and discomfort, anxiety about sex,
and interest in discussing these concerns with a
provider. A copy of the checklist and related
resources are provided in the SNFSHC group’s
2016 publication [14] and in the recent NCCN
survivorship guidelines regarding female sexual
function [61].

For breast cancer survivors with sexual diffi-
culties, assessment using multidimensional mea-
sures of sexual function and well-being should be
considered. Table 5.2 provides a summary of sev-
eral patient-reported sexual function measures.
The Female Sexual Function Index (FSFI) [69] is
a widely used measure of sexual function that has
been validated in female cancer survivors [70,
71]. The FSFI includes 19 items that assess func-
tion over the past 4 weeks in the domains of
desire, arousal, lubrication, orgasm, satisfaction,
and pain. The FSFI is a measure with cut-off
scores that indicate clinically significant sexual
problems [69]. The FSFI, instructions for its use,
and scoring are available at https://www.
FSFIquestionnaire.com. It is important to note
that the FSFI has several limitations when used to

Table 5.2 Screening measures of sexual function and foncerns

Number Time Completion

Measure of items  Frame Domains Cut-off scores  time
Brief Sexual 4 Past Satisfaction; concerns about vaginal None available <5 minutes
Symptom Checklist 3 months health; sexual problems checklist (i.e.,
for Women [68] interest, sensation, lubrication, orgasm,

pain, anxiety); need for information or

referral
Female Sexual 19 Past Desire; arousal; lubrication; orgasm; Score < 26 10—
Function Index 4 weeks  satisfaction; pain indicate risk of 15 minutes
(FSFI) [69] sexual problem
PROMIS Sexual 25 Past Interest; lubrication; vaginal None available 15 minutes
Function and 30 days  discomfort; labial discomfort; clitoral ~ (T-score
Satisfaction Full discomfort; orgasm ability; orgasm conversion
Profile [72] pleasure; satisfaction; oral discomfort; available)

oral dryness; anal discomfort
PROMIS Sexual 13 Past Interest; lubrication; vaginal None available 10 minutes
Function and 30 days discomfort; labial discomfort; clitoral ~ (T-score
Satisfaction Brief discomfort; orgasm ability; orgasm conversion
Profile [74] pleasure; satisfaction available)
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assess sexual problems in breast cancer survi-
vors. The FSFI is unable to differentiate between
women with sexual difficulties versus those who
are sexually inactive for other reasons. The FSFI
does not assess sexual difficulties related to the
specific impacts of cancer treatments, and it does
not provide information about the use of sexual
interventions or aids that can help manage sexual
difficulties.

A newer measure is the PROMIS Sexual
Function and Satisfaction (PROMIS SexFS)
scale [72-74]. Developed for patients with can-
cer and validated in women with breast cancer,
the PROMIS SexFS offers full and brief profile
versions that assess function and satisfaction
over the past 30 days. The PROMIS SexFS mea-
sures can be used for survivors who are sexu-
ally active with a partner and for those without a
partner, and these measures have been validated
among individuals who are identified as hetero-
sexual or straight, lesbian, gay, or bisexual. The
PROMIS SexFS Full Profile includes 25 items
and assesses eleven domains: sexual interest,
lubrication, vaginal discomfort, labial discom-
fort, clitoral discomfort, orgasm ability, orgasm
pleasure, orgasm satisfaction, oral discomfort,
oral dryness, and anal discomfort. The PROMIS
SexFS Brief Profile includes 13 items and
assesses the domains covered in the Full Profile
with the exception of oral discomfort, oral dry-
ness, and anal discomfort. The PROMIS SexFS
item bank also includes additional scales that
can be used to assess the use of sexual aids or
interventions. Custom short forms can be made
by selecting any items from the PROMIS SexFS
item bank and can be scored using the PROMIS
Scoring Service which can be accessed online.
While the PROMIS SexFS assesses sexual dif-
ficulties related to the impacts of cancer treat-
ments, it does not have established cut-off scores
to indicate clinically significant sexual problems.
PROMIS Full and Brief Profile scores can be
converted into T scores, which rescale the raw
score into a standardized score with a mean of 50
and a standard deviation (SD) of 10. Therefore, a
person with a T-score of 40 is one SD below the
mean indicating lower than average sexual func-
tion and well-being. The PROMIS measures and

additional scales/items, instructions for use, and
scoring are available at https://www.healthmea-
sures.net/index.php.

Clinical Evaluation

NCCN guidelines recommend comprehensive
evaluation for women who report sexual prob-
lems or those who express interest in further eval-
uation of sexual health [61]. A comprehensive
clinical evaluation is needed to identify and
address the range of sexual problems breast can-
cer survivors might experience. Along with the
direct and indirect impacts of breast cancer treat-
ments on sexual function, the causes of sexual
problems are often multifactorial including bio-
logical, psychological, relational, and sociocul-
tural factors [75, 76]. A comprehensive clinical
evaluation should consider the range of biopsy-
chosocial factors (see Fig. 5.1) that might con-
tribute to sexual problems so that appropriate
recommendations and referrals can be made. In
addition to the assessment of symptoms and sex-
ual problems, a comprehensive clinical evalua-
tion should involve taking a history, assessment
of current medical status, review of medications,
and physical examination [61, 66, 77]. If aspects
of a comprehensive clinical evaluation for sexual
health, as described below, cannot be conducted
by the oncology provider team, breast cancer sur-
vivors should be referred to appropriate specialty
providers to complete these components of the
evaluation (e.g., gynecology, pelvic floor physi-
cal therapy, counseling or psychotherapy, sex
therapy, psychiatry, urogynecology, or reproduc-
tive endocrinology). For example, if contributing
factors related to depression and relationship dis-
tress are identified, the survivor could be referred
to a sex therapist or other mental health profes-
sional for further evaluation.

Evaluation of Sexual Problems Review of the
survivor’s current sexual problems should be
conducted in detail, including the difficulties she
is experiencing related to sexual desire, arousal,
orgasm, and sexual pleasure, as well as experi-
ences of pain or discomfort during sex [14, 66,
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76, 78]. When enquiring about sexual desire, it is
important to ask about experiences of both spon-
taneous and receptive desire, and to clarify
whether the survivor is experiencing a normal
variation in sexual response versus sexual dys-
function. For example, a survivor who reports
experiencing spontaneous or receptive desire but
reports a desire discrepancy between herself and
her partner is most likely describing a normal
variation in sexual response rather than a sexual
dysfunction. When asking about arousal difficul-
ties, it is important to assess both subjective feel-
ings of arousal (e.g., feeling “turned on”) and
physical responses associated with arousal (e.g.,
lubrication, warmth). For orgasm, both the pres-
ence (i.e., is orgasm possible when desired) and
quality of orgasm (e.g., is it pleasurable, very
delayed, weak/non-intense, or painful) should be
evaluated. Review whether desired sexual activi-
ties are possible (e.g., is intercourse possible).
For women reporting pain, further clarification is
needed about when pain is experienced (e.g.,
with and/or without touch, during penetrative
activity), location and depth (e.g., insertional or
deeper pain), quality of pain (e.g., burning, stab-
bing, etc.), constancy, timing (during and/or after
sexual activity), and factors that exacerbate pain
(e.g., partner’s ejaculation fluid, deep thrusting).
For all sexual problems, it is important to ask
about the duration of difficulties (e.g., lifelong,
onset after cancer treatments) and ascertain
whether difficulties occur in general or only in
specific situations (e.g., during self-stimulation
or only during partnered activity). Enquire about
other factors that might be negatively impacting
sexual function or reasons for avoiding sex, con-
sidering aspects of the biopsychosocial model
(see Fig. 5.1). Factors to consider include sexual
self-image and body image, experiences of dis-
tracting thoughts or negative emotions during
sex, relationship status and quality, sexual dys-
function of the partner, and other significant life
stressors.

Historical Assessment When taking a history,
the breast cancer survivor’s oncologic, medical,
psychosocial, and sexual and reproductive health
history should be included. Review of oncologic

history would include breast cancer diagnosis
(e.g., stage, hormone-receptor status), surger-
ies, local radiation therapy, systemic therapy
(endocrine and chemotherapy), and history of
diagnosis and treatment for other malignancies.
It is also important to assess the presence of any
preexisting gynecologic conditions, dermato-
logical conditions of the genitals, genitourinary
symptoms, sexually transmitted illnesses, and
conditions likely to be impacted by periods of
immunosuppression such as with chemotherapy
(e.g., cervical dysplasia, condyloma, and herpes
simplex) [78].

Current Medical Status When assessing the
survivor’s current medical status, special atten-
tion should be given to health conditions that
can impact sexual function. Table 5.3 provides
an overview of the sexual function impacts of
common chronic health conditions.
Consideration should also be given to the assess-
ment of the cardiorespiratory function, mobility,
and continence requirements for sexual activity
(including intercourse, self-stimulation, and
orgasm) [78].

Review of Medications In addition to the
impacts of endocrine therapy on sexual function,
many commonly used medications may nega-
tively impact sexual function. For example, dif-
ficulties with sexual desire, arousal, and orgasm
are frequently experienced with selective sero-
tonin reuptake inhibitor use, with 30-70% of
women reporting these side effects [79]. Table 5.4
provides an overview of the sexual side effects
associated with common medications.

Physical Examination A full physical exami-
nation, including a genital/pelvic examination,
should be completed. If the oncology provider
team is unable to complete a genital/pelvic
examination, the breast cancer survivor should
be referred for a gynecologic exam. For survi-
vors reporting pelvic or vulvovaginal pain (with
or without sexual activity), a physical exam is
particularly important. Physical exams are also
important for women taking aromatase inhibi-
tors, as they are at increased risk for lichen
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Table 5.3 Medical conditions that may impact sexual function

Condition

Impact on sexual function

Cardiovascular disease

Coronary artery
disease

Hypertension
Hyperlipidemia

Heart failure
Myocardial

infarction
Stroke

Endocrine disease
Diabetes mellitus
Metabolic syndrome
Hypothyroidism
Hyperthyroidism
Adrenal

insufficiency
Cushing’s syndrome

Decreased arousal [76, 79, 187]

Decreased desire [76, 79, 187], decreased lubrication, difficulty with orgasm [78, 188]
Decreased arousal, decreased lubrication, difficulty with orgasm, less satisfaction [189];
increase in vascular resistance in clitoris has been found [190]

Decreased desire, decreased lubrication, difficulty with orgasm; increased frequency of
unsuccessful intercourse; fear regarding safety of having sex; lack of energy and decreased
exercise capacity reduce the ability to be sexually active [191]

Decreased desire, decreased arousal; fear regarding safety of having sex; lack of knowledge
about sexual activity after myocardial infarction [78, 192]

Decreased desire, decreased lubrication, difficulty with orgasm; greater sexual dysfunction in
hemiplegic vs. hemiparetic patients; stroke-related impacts that can affect sexual function
(physical limitations, urinary incontinence, excess salivation, facial changes, and body image
concerns) [193]

Decreased desire, decreased lubrication, difficulties with orgasm [76, 194, 195]; increased
levels of dyspareunia [194]; comorbid depressive symptoms may impact sexual function [78,
195]

Decreased desire, difficulty with orgasm; higher prevalence of sexual inactivity; less
satisfaction [196]

Decreased arousal, decreased lubrication, difficulties with orgasm; increased pain; less
satisfaction [195, 197]

Decreased arousal, decreased lubrication, difficulties with orgasm; increased pain; less
satisfaction [195]

Decreased or loss of desire; less satisfaction [195]

Decreased desire, decreased arousal, decreased lubrication, difficulty with orgasm; less
satisfaction; body image concerns [195]

Musculoskeletal conditions and chronic pain

Osteoarthritis
Fibromyalgia
Low back pain

Osteoporosis

Rheumatic Disease
Rheumatoid arthritis

Systemic sclerosis

Body/joint pain, joint stiffness, decreased mobility, and fatigue may interfere with sexual
activity [198]

Decreased desire, decreased arousal; body pain, impaired mobility, and fatigue may interfere
with sexual activity [199]

Decreased desire; body pain and impaired mobility may interfere with sexual activity [199]
Frailty; fear of injury during sexual activity; musculoskeletal pain, decreased trunk and
extremity strength, decreased endurance, and fatigue may interfere with sexual activity [199,
200]

Decreased desire; genital pain and tissue changes; body/joint pain, reduced mobility, and
debility (e.g., cannot use hands) may interfere with sexual activity; self-image concerns [78,
199]

Vaginal dryness, loss of elasticity, ulcerations, dyspareunia [78]

Gynecologic conditions

Dermatologic
conditions of the
genitals

Sexually transmitted
Illnesses

Chronic pelvic pain
Pelvic organ
prolapse

Genital pain associated with vulvar lichen sclerosus, vulvar eczema, psoriasis, or other
condition [76]

Fear of transmission; fear of disclosure; feelings of stigma; relationship avoidance; reduced
sense of intimacy; for HIV, lack of desire, less satisfaction, and less frequent activity; for
genital herpes, lesions that prevent activity [201]

Pain [76]

Decreased desire, decreased arousal, difficulty with orgasm; increased sexual pain; associated
urinary and bowel symptoms that interfere with sexual function [202]
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Table 5.3 (continued)

Condition Impact on sexual function
Endometriosis

sexual pain; less satisfaction [203]
Urinary problems
Urinary
incontinence

[202]
Urinary tract

Decreased desire, decreased arousal, difficulty with orgasm; increased sexual pain; fear of

Decreased desire, decreased arousal, poor lubrication; painful sexual intercourse; less
satisfaction; body image concerns; avoidance of intimacy; embarrassment due to incontinence

Avoidance of intimacy due to fear of infection; impacts of associated emotional distress and

infections low self-esteem [202]
Lower urinary tract  Sexual pain; poor lubrication; genital inflammation [202]
symptoms

Overactive bladder
[204]
End-stage renal
disease or renal
failure
Inflammatory bowel
disease
Neurological disease
Spinal cord and
cauda equina injury

Decreased desire, decreased arousal; poor lubrication; difficulty with orgasm; sexual pain

Decreased desire or loss of desire; poor lubrication; sexual pain; comorbid conditions that
impact sexual function (e.g., depression, cardiac disease, diabetes); impact of associated
symptoms (fatigue, nausea, bodily pain) [76, 78]

Decreased desire, difficulty building arousal, difficulty with orgasm; sexual pain; body image
concerns; interference of associated depressive symptoms; medication side effects [205]

Desire often retained; impairment in sexual function will depend lesions/injury location;
orgasm often lost with upper motor neuron damage; loss of reflex lubrication and physical

sensations from genital stimulation with lower lesions (S2, 3, 4 nerve roots); complete loss of
genital sensation (as well as bladder and bowel control) with cauda equine injury [78]

Multiple sclerosis

Brain and spinal cord damage can impede desire, decrease vaginal/genital sensation and

lubrication, impair orgasm, and cause pain with sex; interference of associated symptoms
(bladder/bowel dysfunction, fatigue, weakness, and spasticity, cognitive dysfunction,

depression) [206, 207]
Parkinson disease

Desire altered by either decrease or increase (hypersexuality); difficulty with arousal and

orgasm; poor lubrication; loss of genital sensation [78, 208, 209]

impairment in sexual function depends on injury location; injury-related impacts affect sexual

function (impaired insight and cognition, interpersonal difficulties, depression, body image

Dementia Desire altered by either decrease or increase (hypersexuality) [78]
Traumatic brain Desire altered by either decrease or increase (hypersexuality);
injury

concerns, disinhibition, eating disturbances) [210]
Seizure

Decreased desire, decreased arousal; enzyme-inducing and multiple anti-seizure drugs

associated with sexual dysfunction [211]

Pituitary tumor, Decreased desire [78]
hyperprolactinemia
Psychiatric disorders
Depression and
mood disorders
Anxiety disorders

Psychotic illness

Decreased desire, decreased arousal, reduced lubrication, difficulty with orgasm; SSRIs,
SNRIs and mirtazapine associated with new onset sexual dysfunction [78, 212-214]
Decreased arousal, difficulty with orgasm [78]

Antipsychotic medication associated with decreased desire; those with psychotic illness are

less likely to have sexual relationships [78]

sclerosus [57, 58]. The physical exam should
include visual external and internal (speculum)
inspection and bimanual pelvic examination
[80]. Physical vaginal characteristics (aggluti-
nation, scarring/adhesions, pH, moisture,
rugosity, elasticity, length, thickness, epithelial
integrity, vascularity, and irritation) and physi-
cal vulvar characteristics (vulvar atrophy, irrita-
tion, and vestibular irritation) should be
assessed [66].

Given that approximately one in three
women are estimated to experience gender-
based violence (e.g., sexual violence, intimate
partner violence) in their lifetime [81, 82] and
rates of disclosure to medical providers are
low, it is important that, in addition to obtain-
ing a sexual history, providers take universal
precautions during the examination to prevent
re-traumatization. Survivors of violence
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Table 5.4 Medications with sexual side effects

Sexual side effect

Medication
Amphetamines and related anorexic drugs
Anticholinergics
Anticonvulsant (phenytoin sodium)
Antifungal (ketoconazole)
Antihistamines (e.g., diphenhydramine)
Cardiovascular and antihypertensive medications
Antilipid medications
Beta blockers
Clonidine

el

Digoxin

Methyldopa

Spironolactone
Histamine H2-receptor blockers, pro-motility
agents
Hormonal preparations

Antiandrogens

XK R R X XX

Danazol
GnRh agonists
Oral hormonal contraceptives

ET Pl

Ultra-low-potency contraceptives
Muscle relaxers (e.g., baclofen (Lioresal))
Narcotics
NSAIDs

Ibuprofen

Indomethacin

ke

Naproxen

Psychoactive medications
Antipsychotics
Barbiturates
Benzodiazepines
Lithium
MAO inhibitors
SSRIs
SSNRIs (Venlafaxine)
Tricyclic antidepressants

XA KR R K XX

Desire

Reduced
sensation

Vaginal

Arousal Orgasm dryness
X

X

>R X

el
Il
=

X
X
X

X
X

XX

Note: Information compiled from a report by the Association of Reproductive Health Professionals [215] and the
American Hospital Formulary Service (AHFS) Patient Medication Information database [216]

report that examinations include cues that can
remind them of abuse (e.g., being told where
to move their body and to “relax”, pain from
penetration, the position they are in) [83—85].
Before beginning the examination, providers
should speak with the patient first while they
are fully clothed to describe each part of the
examination and ask if they have questions,
concerns, or requests (e.g., having another
provider present, self-inserting the speculum,

using a smaller speculum, conducting the
exam in a different position). Providers should
convey that patients can tell the provider to
pause or stop at any point. During the exami-
nation, the provider should seek affirmative
consent from the patient before each step and
check in with the patient about how they are
doing. Ades (2020) provides comprehensive
guidance for trauma-sensitive gynecologic
examinations [86].
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Laboratory Investigations Laboratory testing is
usually not needed to identify the causes of sex-
ual dysfunction [87]. For example, while andro-
gens are positively associated with female sexual
function (e.g., improved sexual interest, arousal,
and orgasm), there is no lower level of testos-
terone that predicts female sexual dysfunction
[79]. While low estradiol levels are associated
with genitourinary symptoms (e.g., vaginal dry-
ness) which can be identified by physical exam,
studies have not consistently demonstrated an
association between sexual desire and level of
estradiol [79].

Managing Sexual Problems

All breast cancer survivors should be provided
with information about the potential sexual
impacts of their breast cancer treatments,
including the sexual changes that might occur
with treatment-related hormonal changes [61].
There are a number of high-quality patient
resources available regarding sexual health and
cancer, which are accessible online or in print.
The American Cancer Society has published
“Sex and the Adult Female with Cancer” (http://
www.cancer.org), and this online resource cov-
ers a wide range of sexual health topics includ-
ing female sexual function, the sexual impacts
of cancer treatments, and managing sexual
problems related to cancer (e.g., moisturizers
and lubricants for vaginal dryness, sexual posi-
tions for reducing pain or discomfort). The
Scientific Network on Female Sexual Health
and Cancer provides links to a range of patient
and provider educational resources on its web-
site  (http://cancersexnetwork.org/). A 2016
publication [14] in the journal Current Opinion
in Supportive and Palliative Care by an expert
group from this organization includes teaching/
tip sheets about vaginal dryness and low desire,
which can be given to patients. The MacMillan
Cancer Support Community in the United
Kingdom (http://www.macmillan.org.uk) has
several online information resources focused
on sex in cancer survivorship in their resource
“Impacts of Cancer A to Z.” Additional educa-

tional resources about sex for cancer survivors
can be found through the Cancer Council of
Australia (www.cancercouncil.com.au).

While providing sexual health information
should be a routine part of quality cancer survi-
vorship care [66], it is also important to recognize
when more specialized care is needed and to have
multidisciplinary referral resources available
[14]. Addressing the sexual difficulties experi-
enced by breast cancer survivors often requires a
multidisciplinary approach [14]. A robust referral
network for sexual health care would ideally
include gynecologists who have experience car-
ing for breast cancer survivors, pelvic floor phys-
ical therapists, sex therapists, counselors or
psychotherapists, psychiatrists, urogynecolo-
gists, and reproductive endocrinologists (see
Fig. 5.2). In addition to building referral networks
within the health system and community, there
are several professional organizations that have
resources to help identify health-care profession-
als by location and areas of expertise. Table 5.5
provides a listing of these organizations.

Below we provide an overview of strategies
for managing common sexual problems experi-
enced by breast cancer survivors, including
non-pharmacologic and pharmacologic

Gynecologist

Reproductive
Endocrinologist

Urogynecologist

Sexual
Health
Referral
Sources

Pelvic Floor
Physical
Therapist

Psychotherapist

Sex Therapist

Fig. 5.2 Referral resources for sexual health care
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Table 5.5 Resources for sexual health information and
referral resources

Internet address

http://www.
cancersexnetwork.org
http://www.isswsh.org

Professional organization
Scientific Network on Female
Sexual Health and Cancer
International Society for the
Study of Women’s Sexual
Health

The North American
Menopause Society

Society for Sex Therapy and
Research

American Association of
Sexuality Educators,
Counselors, and Therapists

http://www.
menopause.org
http://www.sstarnet.org

http://www.aasect.org

American Association for http://www.aamft.org
Marriage and Family Therapy
American Physical Therapy https://ptl.

Association womenshealthapta.org/
International Pelvic Pain http://www.pelvicpain.
Society org

approaches. Table 5.6 provides a summary of
non-pharmacologic approaches, and Table 5.7
provides a summary of pharmacologic
approaches.

Non-pharmacological Approaches
Moisturizers and Lubricants

Vaginal dryness is a common problem for breast
cancer survivors, and its associated symptoms
are often painful or uncomfortable (e.g., sensa-
tions of burning, chafing, and itching), have neg-
ative impacts on sexual function, result in pain
during sexual activity, and are emotionally dis-
tressing [2, 88]. While there is limited data to
support the use of over-the-counter vaginal mois-
turizers and lubricants, these products are consid-
ered to be the initial and most widely used
approaches for managing vaginal dryness in
breast cancer survivors [80, 89]. Providing
women with education about vaginal moisturiz-
ers and sexual lubricants is vital to properly man-
age vaginal dryness and dyspareunia as many
women are unfamiliar with the difference
between these products and how to use them

properly.

Vaginal moisturizers are long-acting and
should be used on a regular basis, independent of
sexual activity, to maintain tissue integrity, elas-
ticity, and pliability [80, 90, 91]. For breast can-
cer survivors, frequent use is recommended, with
expert opinion suggesting that moisturizers
should be used several times per week to daily to
help maintain vaginal moisture and pH balance
[80]. A large number of vaginal moisturizer prod-
ucts are available. These products are poorly
characterized for consumers, difficult to differen-
tiate between, and there is no evidence to support
the use of any particular moisturizer product or
ingredient(s). For example, in a recent 12-week
multicenter randomized trial comparing a 10-mcg
vaginal estradiol tablet plus placebo gel, placebo
tablet plus vaginal moisturizer, and placebo tablet
plus placebo gel, all three groups demonstrated
similar reductions in bothersome vulvovaginal
symptoms and pain during sexual intercourse
[92, 93]. Interestingly, vaginal moisturizer with
placebo tablet and dual placebo gel and tablet
performed equally well, and both of these inter-
ventions performed as well as the 10-mcg vaginal
estradiol tablet and placebo gel. While there is no
evidence to support the use of particular moistur-
izer products or ingredients, there are products
that women should avoid. Below we provide a
discussion of product characteristics or ingredi-
ents that should be avoided.

Lubricants are short-acting and used to reduce
friction and discomfort during sexual activity.
Lubricants come in a variety of options including
water-based, oil-based, silicone-based, and
hybrids of these. Some products can be used as
both a moisturizer and lubricant. Women should
be instructed to apply lubricant to the genital area
shortly before sexual activity (i.e., the inner labia,
clitoral area, vaginal entrance, and any other
areas that feel dry during sexual activity).
Lubricant should also be applied to body parts or
items involved in sexual activity (e.g., fingers,
penis, or sexual aids or toys), and lubricants
should be re-applied as needed during sexual
activity. Patient selection of type of lubricant
often depends on individual preferences and type
of sexual activity (e.g., use of a vibrator that can-
not be used with a silicone-based product; a
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Table 5.6 Non-pharmacologic strategies for managing sexual problems

Management
strategy
Education

Moisturizers

Lubricants

Gel or cream
with
hyaluronic
acid

Sexual
devices

Vaginal
dilators

Pelvic floor
physical
therapy

Counseling
and sex
therapy

Sexual problems
Lack of knowledge
regarding sexual
impacts

Vulvovaginal dryness
and associated
symptoms

Reduce friction and
discomfort during
sexual activity

Vulvovaginal dryness
and associated
symptoms

Decreased sensation,
difficulty building
arousal, sexual pain

Dyspareunia,
symptomatic vaginal
atrophy, and fear of
penetration

Dyspareunia,
difficulty with
arousal and orgasm,
and urinary
incontinence
Overall sexual
response and
functioning, sexual
satisfaction, body
image, intimacy and
relationship issues,
coping with pain

Description
Information about sexual

impacts of cancer treatments

and treatment-related
hormonal changes

Used on a regular basis,
independent of sexual
activity, to maintain tissue
integrity, elasticity, and
pliability

Water-, oil-, or silicone-
based. Applied to genital
area and involved body
parts/items shortly before
sexual activity with
reapplication as needed

Used on a regular basis,
independent of sexual
activity, to maintain tissue
integrity, elasticity, and
pliability

Clitoral stimulators,
vibrators for external and
internal use, dildos, devices
that preclude deep insertion

Systematic, graduated
approach with a set of
tapered devices that vary in
size, and facilitate
mechanical stretch of
vaginal tissue

Pelvic floor muscle training,
manual therapies,
biofeedback

Specialized type of
psychotherapy provided by
a mental health professional
that focuses on the
psychological, behavioral,
interpersonal, and health-
related factors that impact
sexual function and
satisfaction

Comments

Available resources: American Cancer
Society, “Sex and the Adult Female with
Cancer” (http:/www.cancer.org); Scientific
Network on Female Sexual Health and Cancer
resource page (http://cancersexnetwork.org/);
MacMillan Cancer Support Community,
Impacts of Cancer A to Z (http://www.
macmillan.org.uk); Cancer Council of
Australia resources (www.cancercouncil.com.
au)

Expert opinion suggesting that moisturizers
should be used several times per week to daily
to help maintain vaginal moisture and pH
balance; Avoid products that contain potential
irritants (e.g., parabens, glycerin, propylene
glycol)

Silicone-based lubricants should not be used
with items made from silicone; avoid products
that contain potential irritants (e.g., parabens,
glycerin, propylene glycol, warming agents);
WHO recommends using a lubricant with
osmolality <1200 mOsm/kg and a pH of 3.8
to4.5

A schedule of 3 to 5 times per week may be
effective for obtaining symptom relief in
breast cancer survivors; additional research is
needed to further examine use and outcomes
for breast cancer survivors

Can be used during partnered or unpartnered
activity; can help to manage sexual problems
or expand available sexual activities; devices
should be made of nontoxic, nonporous
materials (silicone, hypoallergenic metals);
avoid items labeled for novelty use, made with
porous materials, made of jelly latex, and
scented items

While data is limited, clinical guidelines
suggest consistent use of dilators (e.g., 3 times
per week for 10-15 minutes) and using
dilators in a progressive fashion. Evaluation
and support from a pelvic floor physical
therapist is often helpful

Should be provided by a physical therapist
specialized and trained in pelvic floor
disorders. Provider listing available at https://
ptl.womenshealthapta.org/

Sex therapy approaches often include
cognitive-behavioral interventions,
mindfulness techniques, couples-based
psychotherapy interventions, and psycho-
education. Several professional organizations
(see Table 5.5) provide online resources to
assist with identifying sex therapy providers
by geographic location
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Table 5.7 Pharmacologic and Medical Interventions for Managing Sexual Problems

Management strategy ~ Sexual problems Comments

Topical lidocaine Pain with

penetrative sexual

activity

Local estrogen-based ~ Vulvovaginal

treatments dryness, atrophy
and associated
symptoms

Vaginal Moderate to severe

dehydroepiandrosterone dyspareunia

(DHEA) caused by
vulvovaginal
atrophy

Vaginal testosterone Vaginal atrophy
and associated
symptoms

Vaginal estriol Vulvovaginal
atrophy and
associated

symptoms

Selective Estrogen
Receptor Modulators
(SERM)

Vulvovaginal
atrophy and
associated
dyspareunia
Vaginal laser treatment  Vaginal dryness
and associated
dyspareunia

Bupropion Desire and arousal
disorders
Flibanserin Hypoactive sexual

desire disorder

Description

Topical applied as a
compress to the vaginal
vestibule prior to vaginal
penetration

Vaginal cream, vaginal
inserts, vaginal ring in
consultation with oncologist
regarding risk

Vaginal cream not
recommended for use in
breast cancer survivors

Intravaginal cream not
recommended for use in
breast cancer survivors

Vaginal cream, gel, or
suppositories not
recommended for use in
breast cancer survivors

Oral medication;
ospemifene (not used in the
USA for breast cancer
survivors)

Nonablative erbium-doped
yttrium aluminum garnet
laser (FotonaSmooth®) or
microablative CO, laser
(MonaLisa Touch®)

Oral medication;
antidepressant, belongs to
the aminoketone class

Oral medication;
multifunctional serotonin
agonist antagonist

Limited data available. Demonstrated
benefits for pain reduction in one pilot
trial in breast cancer survivors

Used for severe symptoms that have
not responded to non-hormonal
interventions; consultation and
evaluation of risk with the breast
survivor’s oncologist is needed
FDA-approved vaginal DHEA has not
been studied in breast cancer survivors,
and its label includes a warning against
using this product in breast cancer
survivors; short- and long-term safety
remains unknown for breast cancer
survivors

There are no FDA-approved
formulations of local testosterone for
use in women. Off-label use in breast
cancer survivors is not recommended.
Not FDA approved for any indication.
Efficacy and safety has not been
demonstrated for breast cancer
survivors or women with no cancer
history.

Not FDA approved for use with breast
cancer survivors in the USA. Safety
and efficacy data for breast cancer
survivors lacking. Impact on risk of
recurrence unknown

Aim to stimulate vascularity and
promote production of new collagen in
vaginal tissue; not FDA approved for
vaginal tissue; prospective randomized
clinical trials needed to determine the
efficacy and safety of these treatments
Shown to improve sexual function in
premenopausal women with hypoactive
sexual desire disorder or SSRI-induced
sexual dysfunction; limited data
available for breast cancer survivors
and caution may be needed for women
taking tamoxifen; one small pilot study
suggested potential benefits in breast
cancer survivors.

FDA approved for treatment of
hypoactive sexual desire disorder in
premenopausal women; currently
administered under a Risk Evaluation
and Mitigation Strategy program;
common side effects include dizziness,
somnolence, nausea, and headache; use
of alcohol contraindicated; safety and
efficacy unknown for breast cancer
survivors
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Table 5.7 (continued)

Management strategy
Bremelanotide

Sexual problems
Hypoactive sexual
desire disorder

Description

PDES inhibitors Used for erectile
disorder, with no
evidence for
female sexual

dysfunction

women

patient may prefer different types of lubricant for
vaginal versus anal penetration). While water-
based lubricants may dry out or evaporate during
longer periods of sexual activity or require re-
application during activity, water-based lubri-
cants are generally compatible with latex, silicone
vaginal dilators, and silicone sexual devices or
toys (e.g., vibrators). Water-based lubricants are
also unlikely to stain linens or fabrics. Silicone-
based lubricants (e.g., dimethicone, cyclomethi-
cone) do not evaporate and are longer lasting than
water-based lubricants. While silicone-based
lubricants are safe to use with latex condoms and
can be used underwater, they should not be used
with vaginal dilators, sexual devices, or toys
made from silicone, as it will cause the surface to
deteriorate and the material will degrade over
time. Oil-based lubricants are long-lasting and do
not wash away easily. However, these products
should not be used with latex condoms as they
can break down the material, and because they
are long-lasting, they may increase the risk of
infection [94]. Oil-based lubricants are also likely
to stain linens and fabrics. Use of silicone-based
and oil-based lubricants should be avoided on
hard surfaces (e.g., tiled areas, showers, bath-
tubs) because they will make surfaces extremely
slippery and can be difficult to remove, increas-
ing the risk of falls. Petroleum or mineral oil-
based products (e.g., Vaseline®, baby oil) should
not be used in the vagina [88]. Use of petroleum

Injection; activates
melanocortin receptors

Oral medication (sildenafil,
tadalafil, and vardenafil);
not recommended for use in

Comments

FDA approved for treatment of
hypoactive sexual desire disorder in
premenopausal women; women inject
it under the skin of the abdomen or
thigh at least 45 minutes before
anticipated sexual activity; should not
be used in women with uncontrolled
high blood pressure or those with or at
risk for cardiovascular disease; safety
and efficacy has not been studied in
breast cancer survivors

Not FDA approved for the treatment of
female sexual dysfunction; data
regarding treatment for female sexual
dysfunction inconsistent and largely
unfavorable; no data regarding safety in
breast cancer survivors

jelly is associated with an increased risk of bacte-
rial infection or bacterial vaginosis, and mineral
oil-based products can increase the risk of yeast
infection. Both petroleum and mineral oil-based
products reduce the effectiveness of latex
condoms.

The ingredients and chemical compositions of
vaginal moisturizers and sexual lubricants vary
widely, and many commercially available prod-
ucts may cause detrimental effects to vulvovagi-
nal tissues due to additives, their osmolality (i.e.,
the concentration of dissolved particles per unit
of water), and/or pH [80, 91, 95, 96]. Women
with breast cancer should avoid using moisturizer
and lubricant products that contain additives that
are potential irritants, such as parabens, glycerin,
and propylene glycol [88]. Additives such as
warming agents, bactericides, microbicides, per-
fumes, and artificial colors and flavors can also
further irritate the already sensitive vulvar region
and vagina [88]. Depending on their chemical
make-up and ingredients, moisturizers and lubri-
cants have varying levels of osmolality. The
World Health Organization (WHO) recommends
that lubricants have an osmolality of <380 mOsm/
kg; an osmolality of <1200 mOsm/kg is consid-
ered acceptable, while osmolality of
>1200 mOsm/kg is associated with mucosal irri-
tation [80]. Using a lubricant with high osmolal-
ity can dry out the vulvar and vaginal tissues,
placing women at increased risk of abrasions,
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skin sloughing, and other cell damage. A 2018
study conducted by Ayehunie and colleagues [95]
examined several widely available lubricants
using a three-dimensional human vaginal epithe-
lium tissue model and found that lubricants with
osmolality >1500 mOsm/kg markedly reduced
epithelial barrier properties and damaged the tis-
sue structure. Products with pH levels in the nor-
mal range for healthy adult women (3.8—4.5) are
considered acceptable, and those with pH levels
of 3.0 or less are considered unacceptable due to
risk for vaginal irritation [80]. In terms of osmo-
lality and pH, breast cancer survivors should use
products that are as “body-similar” as possible to
vaginal secretions [96]. Unfortunately, most
commercially available and widely used products
have very high osmolality, with formulations that
have high concentrations of glycerol, propylene
glycol, or other ingredients that result in products
with 4 to 30 times the osmolality of healthy vagi-
nal fluid [95]. For example, in the study con-
ducted by Ayehunie and colleagues [95],
commercial products with high osmolality
included RepHresh (1500 mOsm/kg; Lil’ Drug
Store Products, Inc., Cedar Rapids), K-Y Jelly
Personal Lubricant (2200 mOsm/kg; Reckitt
Benckiser LLC, Parsippany, NJ), ID Glide
(2900 mOsm/kg; Westridge Laboratories, Inc.,
Newport Beach, CA), Astroglide (4500 mOsm/
kg; Bio film, Inc., Vista, CA), and K-Y Warming
Jelly (8600 mOsm/kg; Reckitt Benckiser, LLC.,
Parsippany, NIJ). Non-irritant products with
osmolality <1200 mOsm/kg examined in this
study included Aloe Cadabra (118 mOsm/kg;
Seven Oaks Farm, Ventura, CA), Good Clean
Love (194 mOsm/kg; GCL, Eugene, OR), Pre-
Seed (295 mOsm/kg; Lil” Drug Store Products,
Inc., Cedar Rapids, [A), and Restore (340 mOsm/
kg; GCL, Eugene, OR).

Many available moisturizers and lubricants do
not list osmolality or pH on the product label,
making it difficult for women to determine the
safety of products. This lack of available infor-
mation is further complicated by a rapidly chang-
ing marketplace, characterized by frequent
introductions of new products, manufacturers
changing/updating product formulations, and
product relabeling.

Box 5.3 Important steps when selecting a
sexual lubricant

1. Examine the label to check for ingredients
that should be avoided including potential
irritants such as parabens, glycerin, and
propylene glycol. Additives such as warming
agents, bactericides, microbicides, perfumes,
and artificial colors and flavors should also
be avoided.

2. Review the lists of lubricant testing results
conducted by the WHO and other
researchers. These lists include the brand
name, osmolality, and pH level of each
product. These lists are maintained and made
available online by professional and
women’s health organizations. For example,
at the time of writing this chapter, Women’s
Voices for the Earth (WVE) maintains a
lubricant factsheet and listing of lubricant
product information online (https://www.
womensvoices.org/osmolality-ph-properties-
commercial-lubricants/). Keep in mind that
the WHO recommends using a lubricant with
osmolality <1200 mOsm/kg and a pH of 3.8
to 4.5 [80].

3. If a product is not included in available lists,
contact the manufacturer to obtain
information about product ingredients,
osmolality, and pH.

4. If any reactions or symptoms occur after
using a product, stop using it immediately
and try a different product.

Gel or Cream with Hyaluronic Acid

Vaginal creams or gels with hyaluronic acid are
receiving growing attention for their potential to
manage vaginal dryness and associated symp-
toms [97-102]. Several small studies have exam-
ined the use of products with hyaluronic acid and
have found them to be safe and as effective as
vaginal estrogen in reducing vulvovaginal symp-
toms (i.e., vaginal dryness, itching and dyspareu-
nia) [97-99]. One small randomized pilot trial in
breast cancer survivors starting aromatase inhibi-
tors (N = 57) found that women who received a
hyaluronic acid-based moisturizer reported less
dyspareunia and sexual distress at 6 months com-
pared to women who received usual care [102].
Further, women who received the hyaluronic
acid-based moisturizer reported improved sexual
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function and well-being (as measured by the
FSFI) compared to women who received a vagi-
nal moisturizer without hyaluronic acid [102]. In
a recent single-arm prospective, longitudinal
pilot study, Carter and colleagues examined the
use of hyaluronic acid gel over 24 weeks in 101
breast cancer survivors taking aromatase inhibi-
tors [101]. Vulvovaginal health and sexual func-
tion improved over time, and the authors
concluded that using hyaluronic acid gel on a
schedule of 3-5 times per week may be effective
for improving symptoms of vaginal dryness and
dyspareunia in breast cancer survivors [101].
Similar findings were reported for women with
endometrial cancer [100]. While products con-
taining hyaluronic acid show promise for manag-
ing vulvovaginal symptoms, additional research
is needed to further examine the safety, potential
benefits, and longer-term outcomes for breast
cancer survivors.

Sexual Devices

For breast cancer survivors who experience
decreased sensation, difficulty building arousal,
sexual pain, and other difficulties, sexual devices
can be used to help manage these challenges or
expand the repertoire of available sexual activi-
ties to accommodate changes in sexual function
[14, 88]. Prior to starting a conversation with
breast cancer survivors about the use of sexual
devices, it is important to ask a few screening
questions to determine individuals’ familiarity,
comfort level, and openness to discussing and
using sexual devices (e.g., Have you ever or do
you currently use a sexual device alone or with a
partner?; Would you consider using a sexual
device if it would improve your sexual health and
wellness?) [103]. Because survivors may have a
lack of knowledge or experience with sexual
devices, providing descriptions or basic informa-
tion about common types of sexual devices is
often helpful (e.g., clitoral stimulator, vibrators
for external and internal use).

As part of any discussion about sexual devices,
breast cancer survivors should be given informa-
tion regarding the importance of using safe and

nontoxic materials [103]. Nonporous materials,
such as silicone and hypoallergenic metals (e.g.,
stainless steel, titanium), are generally preferable
as porous materials may prevent effective disin-
fection. If patients use glass materials, this should
be done with extreme caution in the vagina in
order to prevent lacerations. Borosilicate material
is stronger than other glass materials with reduced
risk of breakage. It is important to recognize that
there are currently no organizations, boards, or
coalitions that regulate the safety of commer-
cially available sexual devices in the USA, Japan,
Canada, or the European Union. Any product or
device labeled as “For Novelty Use Only” should
be avoided. Devices made with jelly latex (which
contains polyvinyl chloride (PVC)) are common
and should also be avoided, as this type of mate-
rial may leak toxins especially as it ages. In gen-
eral, products containing jelly latex are soft and
have a plastic smell (e.g., smell like a new shower
curtain). Products that are scented should also be
avoided, because of risk of irritation.

For breast cancer survivors experiencing
decreased sensation or difficulty building arousal,
vibrators or self-stimulators may be helpful for
providing extra or more intense stimulation to
areas of the clitoris, vulva, and vagina [14, 88].
Stimulation with devices that promote blood flow
and circulation in the pelvic region (i.e., vibra-
tors, clitoral stimulators, clitoral vacuum devices)
may be helpful for facilitating arousal and for
reducing discomfort or pain [14, 76, 80].
Vibrators and stimulators are available in a wide
range of types, and there are a range of available
features (e.g., varying strengths, patterns, speeds,
and types of stimulation; range of sizes and sur-
faces used for stimulation; ability to connect to
apps or electronic devices; waterproof or water
resistant). External vibrators and clitoral stimula-
tors (including clitoral vacuum devices) are
designed to be used externally for clitoral stimu-
lation. Internal vibrators are designed to be used
internally (e.g., inserted into the vagina) or exter-
nally and are typically shaped for insertion.
Sexual devices that are specifically designed for
use with a partner are also available (e.g., hands
free clitoral stimulators, vibrators that attach to a
partner’s hand or a penis). In addition to seeking
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out products made with safe and non-toxic mate-
rials, factors to consider when selecting a vibra-
tor or stimulator include intended use (i.e.,
external and/or internal stimulation; self-
stimulation and/or partnered activity), type of
stimulation (e.g., vibration, vacuum), preference
for size and aesthetic (e.g., subtle, anatomically
realistic), strength and patterns of stimulation
available, and preferred special features (e.g.,
waterproof, ability to connect to apps or devices).
The selection of sexual devices depends on indi-
vidual preferences and desired sexual activity.

For women who have foreshortening of the
vaginal canal or those experiencing deep vaginal/
pelvic pain with penetrative sexual activity, the
use of a sexual device that precludes deep inser-
tion may be helpful. One such product is The
Ohnut™, which includes four interlocking, soft
rings that can be placed around the base of a
penis, vaginal dilator, or sex toy to restrict the
depth of penetration. The female breast cancer
survivor can choose the number of rings to use
based on the amount of depth that is comfortable
during penetrative activity and when used with a
male partner the rings provide stimulation to the
partner. This product and similar available prod-
ucts are available without a prescription and can
be ordered online.

Vaginal Dilators

Regular use of vaginal dilators has been recom-
mended for the management of symptomatic
vaginal atrophy and has been found to reduce
pain with vaginal penetration by improving vagi-
nal elasticity [80, 89]. Vaginal dilator protocols
may also be helpful for women experiencing fear
of pain or vaginal tightness due to resulting pel-
vic floor or bodily tension associated with fear of
penetration [51]. Use of vaginal dilators involves
a systematic, graduated approach with a set of
tapered devices that vary in size and facilitate
mechanical stretch of vaginal tissue and underly-
ing pelvic floor muscles. While data regarding
the effectiveness of specific vaginal dilator proto-
cols is limited, general clinical guidelines sug-
gest consistent use of dilators, using dilators in a

progressive fashion (e.g., graduated sizes) and
use of dilators at least three times per week for
approximately 10—15 minutes per session [51]. If
vaginal dilators are recommended, breast cancer
survivors should be given clear instructions
regarding how to use vaginal dilators in gradu-
ated sizes (either by themselves or with their
partner) [80]. Physical therapists trained in pelvic
floor physical therapy may be particularly helpful
in providing women with education, clear proto-
cols, and instructions for using vaginal dilators
[104, 105]. After completing an external and
internal evaluation (e.g., skin integrity, evidence
of prolapse, pelvic floor contraction/relaxation
and associated movement, reflex assessment, and
pain or muscle spasm during palpation), a pelvic
floor physical therapist can provide women with
a vaginal dilator protocol and instructions to spe-
cifically address their presenting concerns.
Providing ongoing support and instruction for
women using vaginal dilators is essential for pro-
gram adherence [106, 107].

Pelvic Floor Physical Therapy

The network of pelvic floor muscles and fascia
play an important role in sexual function and
continence [108, 109]. Pelvic floor muscle dys-
function can contribute to dyspareunia, difficulty
with arousal and orgasm, and urinary inconti-
nence [105, 109]. A study of 167 long-term breast
cancer survivors found that 45% of women
reported pain during sexual intercourse [110]. It
is important to promptly address sexual pain as
repeated or ongoing sexual experiences can lead
to secondary vaginismus and chronically over-
engaged pelvic floor muscles [14]. Pelvic floor
physical therapy with a physical therapist specifi-
cally trained in the management of pelvic floor
disorders is recommended for breast cancer sur-
vivors experiencing pain with sexual activity by
the consensus guidelines of the North American
Menopause Society and the International Society
for the Study of Women’s Sexual Health [80].
Pelvic floor physical therapy treats pelvic floor
muscle dysfunction and has been found to
improve sexual function as well as urinary symp-
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toms [109, 111]. In women without a cancer his-
tory, pelvic floor physical therapy is effective in
treating sexual pain and all types of incontinence,
and women treated with pelvic floor physical
therapy are more likely to report improvements
in sexual and urinary symptoms as well as better
quality of life than controls [104, 105, 112]. In a
pilot study conducted by Juraskova and col-
leagues [113], 25 breast cancer survivors with
dyspareunia received pelvic floor muscle relax-
ation training under the direction of a physical
therapist. Women experienced significantly less
dyspareunia and improvements in sexual func-
tion and quality of life, with 92% of women
reporting that pelvic floor muscle training was
helpful. Two pilot randomized controlled trials
[111, 114] conducted with gynecologic cancer
survivors found that after pelvic floor physical
therapy women had better sexual function,
decreased urinary incontinence, and improved
quality of life, without adverse effects. While lit-
tle research has examined the use of pelvic floor
physical therapy in breast cancer survivors, pilot
studies suggest that pelvic floor physical therapy
is efficacious and acceptable, with no adverse
effects [111, 113, 114].

Counseling and Sex Therapy

Psychological and behavioral interventions (i.e.,
counseling or psychotherapy, sex therapy) are
key components of treating many of the sexual
difficulties experienced by breast cancer survi-
vors [51, 88, 115]. The American Society of
Clinical Oncology (ASCO) Practice Guideline
for addressing sexual problems in cancer survi-
vors states that psychosocial and/or psychosexual
counseling should be offered to all cancer survi-
vors to improve sexual response, body image,
intimacy and relationship issues, and overall sex-
ual functioning and satisfaction [116].

Sex therapy (or psychosexual counseling) is a
specialized type of psychotherapy provided by a
trained mental health professional (e.g., psycholo-
gist, marital and family therapist, social worker)
that focuses on addressing the psychological,
behavioral, and interpersonal factors that impact

sexual function and satisfaction. Sex therapy also
focuses on helping individuals, and couples man-
age the sexual impacts of physical and functional
sexual health changes. Sex therapy approaches
often include cognitive-behavioral interventions,
mindfulness techniques, couples-based psycho-
therapy interventions, and psycho-education. Sex
therapy is frequently used in combination with
medical and/or physical therapy interventions.
When making recommendations for sex therapy,
it is important to provide breast cancer survivors
with a clear description of this treatment approach,
as many individuals have preconceived, incorrect
ideas about sex therapy (e.g., clarify that sex ther-
apy is a form of psychotherapy and does not
involve physical contact with the therapist) [117].
Several professional organizations (see Table 5.5)
provide online resources to assist with identifying
sex therapy providers by geographic location
(e.g., the American Association of Sexuality
Educators, Counselors, and Therapists).

Accumulating evidence supports the use of sex
therapy interventions to address the sexual diffi-
culties many women experience following cancer
treatment [118-125]. Sex therapy interventions
have yielded significant improvements in desire,
arousal, satisfaction, and overall sexual function
and well-being among breast cancer survivors
[123, 125-128] and women treated for other can-
cers [118, 119, 124]. Sex therapy interventions
can be provided in an individual or couples ther-
apy context [14]. For example, Rowland and col-
leagues [127] conducted a randomized control
trial of a 6 week group intervention for breast can-
cer survivors aimed at improving sexual well-
being. Breast cancer survivors’ partners were not
included in the intervention. The intervention
included psycho-education, communication train-
ing, and sex therapy using a sensate focus
approach (i.e., a sex therapy intervention approach
that utilizes structured touch-based home practice
exercises). Intervention participants reported a
general increase in sexual satisfaction, relation-
ship adjustment, and communication compared to
the control group (printed educational material),
and 64% noted at least some improvement in their
relationship, despite partners not being included
in the intervention sessions.
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Among partnered breast cancer survivors,
couples-based counseling can help to address
communication issues, relationship dynamics,
and conflicts that negatively impact the sexual
relationship [115]. Couples often struggle with
communication about and approaching sexual
intimacy after breast cancer [10, 122]. Challenges
to intimacy that often arise include partners’ reac-
tions to the treatment-related and sexual changes
women experience, fear of pain or hurting one’s
partner, uncertainty about touching the chest
region or surgically altered breast, and changes
in roles that occurred during treatment (e.g., shift
from partner to caregiver) [10, 115, 126].

Couples-based counseling can help to improve
communication, problem solving, and coping
skills, as well as help to improve the breast cancer
survivor’s response to sexual activity and ability
to manage body image concerns [42, 115, 126].

Individual psychotherapy or counseling
should be considered to help address other under-
lying concerns that can negatively impact sexual
function and well-being, such as depression, anx-
iety, or trauma-related symptoms [115].
Cognitive-behavioral therapies (e.g., systematic
desensitization) can also be helpful for breast
cancer survivors experiencing fear or anticipa-
tory pain related to sexual activity, genital touch,
or genital exam [51].

Pharmacologic and Medical
Approaches

Topical Lidocaine

For women experiencing pain with penetrative
sexual activity (i.e., insertional dyspareunia), the
use of topical lidocaine applied to the vaginal
vestibule prior to vaginal penetration may help to
reduce pain. One pilot double-blind randomized
trial of 4% aqueous lidocaine versus saline has
been conducted in breast cancer survivors
(N = 46) with severe vaginal dryness, atrophy,
and dyspareunia [129]. In both the lidocaine and
saline groups, women also used a silicone-based
lubricant. Users of lidocaine (applied as a com-

press to the vaginal vestibule approximately three
minutes prior to penetration) reported less pain
during intercourse, less sexual distress, and
improved sexual function, with no adverse
effects. In addition, sexual partners did not report
penile numbness.

Local Estrogen-Based Treatments

While international guidelines recommend
against systemic hormone replacement therapy in
breast cancer survivors [80], local estrogen-based
treatments, with estradiol or estriol, for vaginal
dryness and atrophy remain controversial, and
the safety of vaginal estrogen has yet to be
strongly established for breast cancer survivors
[116, 130]. This book’s chapter on the manage-
ment of genitourinary symptoms of menopause
provides a discussion of the available data regard-
ing the safety and efficacy of local estrogen for
breast cancer survivors. The first-line approach
for managing vaginal dryness and atrophy in
breast cancer survivors should include non-
hormonal options [80]. For breast cancer survi-
vors, whose symptoms remain severe with
non-hormonal treatments, recommendations
from the American College of Obstetricians and
Gynecologists (ACOG), the North American
Menopause Society, the International Society for
the Study of Women’s Sexual Health, and the
ASCO advise that consideration of using local
estrogen-based treatments should be individual-
ized for each breast cancer survivor, involve close
consultation with the survivor’s oncologist, and
take into account the uncertainties regarding risks
[80, 116, 130]. When considering the use of local
estrogen-based treatments for breast cancer sur-
vivors, the following steps should be taken.

¢ Determine the presence of symptoms that are
severe, negatively impact quality of life and
have not responded to non-hormonal interven-
tions [116].

e Evaluate the factors that impact the potential
risk of using local estrogen in breast cancer
survivors including breast cancer stage and
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subtype, endocrine therapy use, and time since
diagnosis [80]. While data are limited, con-
sensus opinion indicates that factors associ-
ated with lower risk for use of local
estrogen-based treatments include Stage 0 to 2
disease, low or intermediate grade disease, no
lymph node involvement, negative hormone-
receptor status, use of tamoxifen vs. an aroma-
tase inhibitor, low risk of recurrence, and
longer-term survivorship [80].

e Discuss treatment options, provide patient
education, and discuss the risks versus benefits
of treatment using a shared decision-making
approach with breast cancer survivors con-
sidering local estrogen-based treatment. This
discussion should include information about
mechanisms of action when known, data
regarding safety, potential efficacy, and poten-
tial adverse effects of treatment options [80,
116]. Balancing the benefits of potential symp-
tom reduction versus a breast cancer survivor’s
fears or concerns about breast cancer recur-
rence risk should be discussed and considered.

e Review recent, clinical guidelines to obtain
guidance on products, dosages, and safety, as
there are a range of local estrogen-based treat-
ments available (e.g., creams, rings, inserts)
and there is currently no strong evidence for
the safety and efficacy of one vaginal estrogen
product versus another [80, 130].

e In cases where local estrogen-based treatment
is initiated, regular monitoring and follow-up
care should be provided to assess impact on
symptoms, adherence, and barriers to treat-
ment [80].

Because estradiol is more potent than estriol,
estradiol has been more commonly used as a vag-
inal preparation and is FDA approved in several
preparations in the USA. Vaginal estriol (gels,
creams, or suppositories) is also available in sev-
eral countries outside the USA, but is not FDA
approved for any indication in the USA. The effi-
cacy and safety of vaginal estriol has not been
demonstrated for breast cancer survivors or
women with no cancer history. The use of vaginal
estriol in breast cancer survivors is not recom-
mended [80].

Vaginal Dehydroepiandrosterone
(DHEA)

Vaginal DHEA has been approved by the FDA
for postmenopausal women with moderate to
severe dyspareunia caused by vulvovaginal atro-
phy. The FDA-approved vaginal DHEA has not
been studied in breast cancer survivors, and its
label includes a warning against using this prod-
uct in women with a history of breast cancer.
Clinical studies of women without cancer indi-
cate that there may be a slight increase in plasma
estradiol and testosterone after use of vaginal
DHEA (i.e., prasterone) [131]. One clinical trial
conducted with breast and gynecologic cancer
survivors compared vaginal DHEA (3.25 mg and
6.5 mg) versus placebo over 12 weeks for the
treatment of moderate vaginal dryness or dyspa-
reunia [132, 133]. While DHEA (either dose)
yielded no improvement in vaginal dryness or
dyspareunia compared to placebo, women using
6.5 mg of DHEA reported significant improve-
ment in sexual function on the FSFI [133].
Importantly, significantly increased hormone
concentrations (i.e., circulating DHEA-S, testos-
terone, and estradiol) were found in women
using 6.5 mg of DHEA, though levels remained
in the lower half of the postmenopausal range
and estrogen concentrations remained unchanged
in women taking aromatase inhibitors [132]. In
terms of the efficacy and safety of vaginal DHEA
versus local estrogen-based treatments, there are
no studies directly comparing these treatments in
breast cancer survivors. The short- and long-
term safety of vaginal DHEA remains largely
unknown for breast cancer survivors, and cau-
tion should be used when considering vaginal
DHEA for breast cancer survivors whose cancer
is known to be androgen-receptor positive,
whether they are taking tamoxifen or an aroma-
tase inhibitor [80].

Vaginal Testosterone
The off-label use of vaginal testosterone for the

treatment of vulvovaginal symptoms in breast
cancer survivors is not recommended [80].
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Currently, there are no FDA-approved formula-
tions of local testosterone for use in women. Very
little data is available regarding the use of vaginal
testosterone in breast cancer survivors, and data
is only available for breast cancer survivors tak-
ing aromatase inhibitors [134—136]. In one trial
of breast cancer survivors taking aromatase
inhibitors, 12% of women were found to have
elevated estradiol levels after 4 weeks of treat-
ment [136].

Selective Estrogen Receptor
Modulators (SERM)

SERMs are estrogen receptor ligands that in
some tissues, such as bone and cardiovascular
system, act like estrogen but in other tissues,
such as the breast and central nervous system,
block the effects of estrogen. Different SERMs
have varying effects on organs [137]. For
instance, tamoxifen, the first SERM shown to
effectively treat breast cancer, acts as an anti-
estrogen on breast tissue, breast cancer cells,
and the central nervous system, while having
estrogenic effects on bone, the cardiovascular
system, the endometrial lining, and the vaginal
mucosa [138—140]. The estrogenic effect on
the vaginal mucosa causes a vaginal discharge.
Recognition of this side effect led to the study
of SERMs and their potential benefit in
alleviating vaginal dryness and its conse-
quences [141].

Ospemifene is a SERM used to treat post-
menopausal vulvovaginal atrophy and associated
dyspareunia. Ospemifene was found to be effec-
tive for treating vulvovaginal atrophy in a Phase
3 trial with postmenopausal women with no can-
cer history [142], but this medication has not
been adequately evaluated for use in breast can-
cer survivors [80]. Ospemifene’s impact on breast
cancer risk in women with no cancer history
remains unclear, and its impact on risk of recur-
rence in breast cancer survivors has not been
studied. While ospemifene is used in Europe for
breast cancer survivors who have completed
treatment, it is not FDA approved for use with
breast cancer survivors in the USA [80].

Vaginal Laser Treatment

Vaginal laser therapies are increasingly being
offered for the treatment of genitourinary symp-
toms of menopause [143, 144]. Vaginal laser
treatments aim to induce changes in vaginal
tissue to stimulate vascularity and promote pro-
duction of new collagen, which could result in
improved integrity and elasticity of vaginal tis-
sue [80]. The FDA has approved laser treatment
for other medical indications (e.g., dental proce-
dures, cosmetic surgery, cataract removal), but
to date these therapies have not been approved
for treating vaginal tissue. Available data sug-
gest that vaginal laser therapy with either the
nonablative erbium-doped yttrium aluminum
garnet laser (FotonaSmooth®) or the microabla-
tive CO, laser (MonaLisa Touch®) may reduce
symptoms of vaginal dryness and dyspareunia
in women with no cancer history [143, 144].
However, many of these studies have small
samples, short duration of follow-up, and poor
quality research designs or methodology and/or
are device-sponsored. In breast cancer survivors,
one retrospective study (N = 26) evaluated the
effects of CO, laser treatment on vulvovaginal
symptoms [145]. Women were treated with three
cycles of laser therapy, with each cycle occur-
ring every 30-40 days. Vulvovaginal symptoms
significantly decreased over time regardless of
type of adjuvant breast cancer therapy or age.
Another small study prospectively evaluated
the effects of CO, laser treatment in postmeno-
pausal breast cancer survivors (N = 20) [146].
This study found significant reductions in vul-
vovaginal symptoms from baseline to 30 days
after the second laser treatment and, importantly,
non-significant changes in the vaginal microbi-
ome suggesting that laser treatment may be safe
for breast cancer survivors. One study evaluated
Erbium laser treatment (three cycles occurring
every 30 days) in post-menopausal breast cancer
survivors (N = 43) [147]. Vaginal dryness and
dyspareunia were reduced after the third treat-
ment and up to 12 months after treatment, but
effects were no longer present at 18 months.
While these preliminary studies suggest that vag-
inal laser treatments could potentially improve
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vaginal dryness and dyspareunia in breast cancer
survivors, prospective randomized clinical trials
are needed to determine the efficacy and safety
of these treatments. Further, the optimal number
of treatment cycles, duration between cycles,
and number of retreatments needed have yet
to be determined. High-quality data describing
the indications, safety, benefits, and appropriate
treatment regimens for vaginal laser treatment in
breast cancer survivors are needed before recom-
mendations regarding the use of these therapies
can be made [80].

Bupropion

The antidepressant bupropion has been increas-
ingly used to treat sexual desire and arousal dis-
orders [148]. Bupropion belongs to the
aminoketone class of antidepressants and is not
related to tricyclics or to serotonin reuptake
inhibitors. It is generally well tolerated with com-
mon side effects that include difficulties with
concentration, insomnia, and tremors. While the
mechanism of action for bupropion has not been
clearly defined, it may facilitate dopamine and
norepinephrine neuro-transmission by inhibiting
reuptake [149].

Bupropion, sustained-release at 300 to 400 mg
daily dose, has been shown to improve sexual
arousal, orgasm, and sexual satisfaction in pre-
menopausal women with hypoactive sexual
desire disorder, and women report being satisfied
with the treatment [150, 151]. Bupropion has
also been shown to increase sexual desire,
arousal, orgasm intensity, and overall sexual sat-
isfaction in premenopausal women experiencing
selective serotonin reuptake inhibitor (SSRI)-
induced sexual dysfunction [152]. Adding bupro-
pion sustained-release 150 mg twice daily to the
SSRI regimen decreases SSRI-induced sexual
dysfunction [148]. One small open-label trial has
been conducted to evaluate the relationship
between bupropion and sexual function in breast
cancer survivors (N = 20; age: M = 50.6 years,
SD =2.7) [153]. Women who had completed che-
motherapy and were on adjuvant endocrine ther-
apy (with tamoxifen or an aromatase inhibitor)

were eligible to participate. Breast cancer survi-
vors received oral bupropion 150 mg daily for
8 weeks. After 4 weeks of treatment, women
reported improved sexual function that persisted
until the end of the study (i.e., 8 weeks). Women
reported significant improvements in sexual
desire, arousal, vaginal lubrication, orgasm, and
sexual satisfaction. While this study reported no
serious adverse events during the course of its
short duration, data regarding the long-term
safety and efficacy of bupropion in breast cancer
survivors, especially those taking tamoxifen, is
lacking [153]. Some data suggest that bupropion
may inhibit CYP2D6 and interfere with metabo-
lism of tamoxifen [88], though the clinical impact
of this pharmacologic interaction is likely negli-
gible [154].

Flibanserin

The FDA approved flibanserin (Addyi®) 100 mg
tablets in 2015 for the treatment of hypoactive
sexual desire disorder (HSDD) in premenopausal
women [155]. Flibanserin is a multifunctional
serotonin agonist antagonist (a serotonin; , recep-
tor agonist and a serotonin,, receptor antagonist).
The reported mechanism of action is to increase
the release of norepinephrine and dopamine and
decrease the release of serotonin in the cortex of
the brain, which is believed to enhance sexual
desire [156]. Studies examining the safety of
flibanserin for premenopausal and postmeno-
pausal women with hypoactive sexual desire dis-
order have found that common side effects
include dizziness, somnolence, nausea, and head-
ache [155]. The use of alcohol is contraindicated
with flibanserin due to an increased risk for
severe hypotension, syncope, sedation, and som-
nolence. In order to inform patients about these
risks, flibanserin is currently administered in the
context of a Risk Evaluation and Mitigation
Strategy (REMS) program. The safety and effi-
cacy of flibanserin has not been studied in breast
cancer survivors. One observational study is cur-
rently underway (estimated enrollment N = 20
with an estimated completion date in 2021) to
examine the feasibility of using flibanserin in
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breast cancers survivors taking tamoxifen or aro-
matase inhibitors (ClinicalTrials.gov identifier
NCTO03707340). The ASCO Practice Guideline
for addressing sexual problems in cancer survi-
vors [116] states that clinicians may offer fliban-
serin to premenopausal women who are
experiencing hypoactive sexual desire disorder.
The Practice Guideline also includes an impor-
tant Qualifying Statement noting that flibanserin
has not been evaluated in women with a history
of cancer or those on endocrine therapy, and the
risk/benefit ratio for this medication is uncertain.

Bremelanotide

Bremelanotide (Vyleesi®) was approved by the
FDA in June 2019 for the treatment of acquired,
generalized HSDD in premenopausal women
[155, 157]. Bremelanotide activates melanocor-
tin receptors, but the mechanism by which it
improves sexual desire is unknown. To use
bremelanotide, women inject it under the skin of
the abdomen or thigh at least 45 minutes before
anticipated sexual activity. The optimal time to
inject bremelanotide may vary based on the dura-
tion of benefit and side effects experienced. More
than one dose of bremelanotide should not be
used within 24 hours or more than eight doses per
month. Common side effects include nausea,
vomiting, flushing, injection site reactions, and
headache. Bremelanotide should not be used in
women with high blood pressure that is uncon-
trolled or in those with known cardiovascular dis-
ease, and it is not recommended for women at
high risk for cardiovascular disease [157]. The
safety and efficacy of bremelanotide has not been
studied in breast cancer survivors, and there are
no recommendations regarding its use in this
population.

Phosphodiesterase Type 5 (PDES5)
Inhibitors

While PDES5 inhibitors (e.g., sildenafil, tadalafil,
and vardenafil) are used to treat male erectile
dysfunction, these medications are not FDA

approved for the treatment of female sexual dys-
function. Available data regarding the benefits of
PDES inhibitor treatment for female sexual dys-
function are inconsistent and largely unfavorable
[158]. The lack of efficacy for PDES inhibitor
treatment in women may be due to the discor-
dance between genital and subjective measures
of sexual response commonly found in women.
Importantly, there are no adequately sized studies
with longer-term data regarding the safety of
PDES Inhibitors in breast cancer survivors [88].

Herbs, Botanicals, and Other
Products

Many breast cancer survivors express interest in
supplements, natural remedies, botanicals, or
herbal products for managing sexual difficulties
[88]. Breast cancer survivors should be educated
about the importance of carefully reading the
ingredients and consulting with their oncology
provider before using any such product [80].
There is no or very little data available regarding
the safety and efficacy of these products for
breast cancer survivors, and many of these prod-
ucts may be contraindicated for women with
hormone-sensitive cancers. Table 5.8 summa-
rizes information from important online resources
[159-161] and provides key information for sev-
eral commonly available products, including pur-
pose wused, ingredients, and any known
contraindications.

Fertility Concerns

For women of reproductive age, treatments for
breast cancer, including chemotherapies and
endocrine therapies, may impact fertility (see
Table 5.9) [11]. Organizations including the
ASCO [162], ACOG [163, 164], American
Society for Reproductive Medicine (ASRM)
[165], NCCN [166], and International Consensus
Conference for Breast Cancer in Young Women
[167] recommend that, prior to treatment, provid-
ers discuss the potential impact of cancer treat-
ment on fertility and provide rapid referral (e.g.,
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Table 5.8 Herbs, botanicals, and other products

Product
ArginMax

Description
Dietary supplement
containing gingko
biloba, panax
ginseng, American
ginseng, damiana,

L-arginine, vitamins
A, C, E, B-complex,

zinc, and selenium
Avlimil Dietary supplement
containing sage
leaf, red raspberry
leaf, kudzu root
extract, red clover
extract, capsicum
pepper, licorice
root, bayberry fruit,
damiana leaf,

valerian root, ginger

root, and black
cohosh root
Plant root used to
make extracts,

Maca

tablets, and capsules

Yohimbe Bark used to make

extracts, tablets, and

capsules

Zestra Topical botanical
formulation
containing borage
seed oil, evening
primrose oil,
angelica root
extract, coleus
forskohlii extract,
ascorbyl palmitate,
and di-alpha
tocopherol

Purported uses

Increase sexual
satisfaction and
improve sexual
function

Reduce
symptoms of
female sexual
dysfunction
including desire,
arousal, and
orgasm
difficulties.
Reduce pain
with intercourse

Increase sexual
desire; reduce
symptoms of
menopause;
infertility
Increase sexual
desire

Reduce
symptoms of
female sexual
dysfunction
including desire,
arousal, and
orgasm
difficulties.
Reduce pain
with intercourse

Warnings and contraindications
Possible estrogenic activity of
ginseng; L-Arginine may affect
blood sugar levels; L-Arginine
may worsen asthma symptoms;
do not use during pregnancy or
breast feeding. Possible
interactions with anticoagulants,
antihypertensive, and
hypoglycemic drugs

Possible estrogenic effect of
ingredients; Federal Trade
Commission charged the
marketers of Avlimil in making
false and unsubstantiated claims

Possible estrogenic effect; safety

unknown during pregnancy and
breast feeding

Interacts with numerous drugs
and can cause severe adverse
effects. Contraindicated for
those with high blood pressure,
heart disease, arrhythmias,
Parkinson’s disease, seizure
disorders, kidney, thyroid, or
liver disease, sexual organ
inflammatory disorders, ulcers,
or psychiatric disorders. Do not
use during pregnancy or breast
feeding. Should not be taken
with antidepressants, foods
containing tyramine,
decongestants, diet aids, or

phenylpropanolamine-containing

products

Contraindicated in women who
are pregnant and breastfeeding
and in those trying to conceive;
not recommended for use in
women with vaginal irritation,
atrophy, or infection

Comments

Thought to enhance blood
circulation and muscle
relaxation; study in breast
cancer survivors found no
benefit for sexual function
[217]

Thought to promote blood
flow and muscle relaxation;
No data available for
formulation used in
commercially available
product; has not been
studied in breast cancer
survivors

Data regarding benefits for
sexual dysfunction,
menopausal symptoms and
infertility are inconsistent
and lacking [218, 219].
Products containing
yohimbe have a large
number of documented
contraindications, are
responsible for frequent
toxic effects, and have
severe events requiring
hospitalization. Amount of
yohimbe in commercially
available products is often
inaccurate or not reported

Has not been studied in
breast cancer survivors

Note: Information compiled from the Natural Medicines Comprehensive Database Consumer Version [159], National
Center for Complementary and Integrative Health [160], and the Memorial Sloan Kettering Cancer Center online data-
base on herbs, botanicals, and other products [161]
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Table 5.9 Female level of risk for ovarian failure and infertility after chemotherapy. Adapted from the Pediatric

Initiative Network [220]

Minimally
Type of chemotherapy increased risk
Alkylating agents by CED <4
cyclophosphamide equivalent dose
(CED, gm/m2) [221]
Heavy metals/platinum agents Cisplatin
Carboplatin
Hematopoietic stem cell transplant
(HSCT) conditioning
Radiation exposure ~ Ovary [221,
222]
Hypothalamus  22-29.9 Gy
[223]

within 24 hours) for fertility preservation when
possible. During this consultation, breast cancer
patients should be provided with a personalized
estimation of their risk of gonadal failure and
infertility after their cancer treatment as well as
information regarding available fertility preser-
vation strategies, the timing of fertility preserva-
tion procedures in relation to the initiation of
cancer treatments, success rates, costs, and pos-
sible ethical considerations (e.g., posthumous use
of stored oocytes or embryos, the use of embryos
in the event of separation or divorce) [11, 168].
Decisions related to fertility preservation are
complex and, for many patients, can be associ-
ated with emotional distress. Fertility-related
emotional distress may in fact increase over the
course of treatment and, for some patients, may
persist for several years following treatment
completion [169-171]. Thus, patients may also
benefit from referral to a mental health profes-
sional to assist with making fertility-related deci-
sions, processing the long-term implications of
these decisions, and managing uncertainty
regarding fertility [166].

For breast cancer patients who are candidates
for fertility preservation, possible options include
oocyte or embryo cryopreservation, ovarian tis-
sue cryopreservation, and ovarian transposition
[172, 173]. ASCO guidelines recommend that
ovarian suppression with gonadotropin-releasing
hormone (GnRH) agonists only be offered when
proven fertility preservation methods are not fea-

Significantly High level of significantly increased

increased risk risk

4-8 >8
Alkylating agent +/— total body
irradiation (TBI). Includes
myeloablative and reduced intensity
regimens

<10 Gy > 10 Gy

>30-39.9 Gy > 40 Gy

sible [162]. Considerations for choice of preser-
vation modality may include patient preference,
partner status, age, cost, the time required to pur-
sue preservation modalities, and potential side
effects and toxicities associated with the preser-
vation strategy. For example, cryopreservation of
oocytes or embryos, long considered the “gold
standard” for female fertility preservation,
requires approximately 2 weeks of ovarian stimu-
lation and egg retrieval, which may not be feasi-
ble for patients needing to start potentially
gonadotoxic therapy emergently. Ovarian tissue
cryopreservation (OTC) was previously consid-
ered experimental but was recently deemed non-
experimental by the ASRM [174]. OTC is
typically performed by laparoscopic removal of
ovarian tissue (either part of an ovary or an entire
ovary). This surgery can be performed urgently
prior to initiation of potentially gonadotoxic ther-
apy (i.e., does not require the two weeks of stim-
ulation needed for oocyte cryopreservation), it
allows the patient to attempt natural conception
after reimplantation, and it also restores endo-
crine (ovarian) function in the majority of women
who undergo reimplantation. However, it is not
currently offered at every center providing fertil-
ity preservation care, and it has been found to be
more successful in younger women, with little
data on resultant live births if tissue harvesting is
performed over age 3640 [175, 176].
Reproductive care is an essential component
of cancer survivorship and necessary for patients
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planning to use cryopreserved oocytes, embryos,
or ovarian tissue. Of note, only ~7% of patients
return to use their cryopreserved gametes [175].
This may be because some patients conceive on
their own, others do not attempt to conceive, and
current studies often lack the long-term follow-
up necessary to determine cumulative use.
Following completion of adjuvant treatment with
chemotherapy and/or radiation, and in consulta-
tion with the patient’s oncologist and maternal
fetal medicine specialist to determine safety of
attempting conception, a patient may decide to
use her preserved oocytes, embryos, or tissue.
When appropriate, fertilization of oocytes with
sperm via intracytoplasmic sperm injection
(ICSI) can be used for creation of embryos.
Embryo transfer typically involves several weeks
of hormone supplementation (versus utilization
of the patient’s natural cycle) followed by a non-
invasive office procedure for placing the embryo
into the patient’s uterine cavity; this procedure
can be performed regardless of the patient’s ovar-
ian function and menopausal status after her can-
cer therapy. Rates of pregnancy among cancer
survivors following embryo or oocyte cryo-
preservation are currently unknown. In the gen-
eral population, the cumulative pregnancy rates
for embryo and oocyte cryopreservation are
approximately 60% and 50%, respectively [177].
From the planned ovarian tissue cryopreservation
literature (sometimes referred to as “elective”
fertility preservation for typical ovarian aging),
the success rate is highly dependent on patient
age and oocyte yield [178] and averages 5-7%
chance of live birth per cryopreserved oocyte
[179]. Finally, ovarian suppression with gonado-
tropin releasing hormone (GnRH) analogs
administered during cytotoxic therapy have been
associated with reduced risk for subsequent pre-
mature ovarian failure (and possibly higher rates
of post-treatment pregnancy) in breast cancer
patients [180]. A randomized prospective trial
(POEMS) conducted by the SWOG cancer
research network demonstrated improved rates of
pregnancy in triple negative breast cancer patients
who received the GnRH analog goserelin during
their chemotherapy compared to control group
who did not (21% vs 11%, p0.03) [181].

While patients with hormone receptor posi-
tive disease may have concerns about the impact
of pregnancy and/or early termination of endo-
crine therapy on cancer outcomes, data from ret-
rospective studies suggests that pregnancy is not
associated with increased risk of recurrence or
reduced disease-free survival [182—184]. It is not
yet known whether stopping endocrine therapy
to become pregnant is associated with poor can-
cer outcomes. A large-scale prospective study is
currently under way to examine the risk of breast
cancer recurrence associated with temporary
interruption of endocrine therapy for estrogen
receptor positive women who wish to become
pregnant (POSITIVE: Pregnancy Outcome and
Safety of Interrupting Therapy for Women with
Endocrine  Responsive  Breast  Cancer;
NCT02308085). Women with estrogen receptor
positive disease who interrupt endocrine therapy
for the purpose of pregnancy should resume
treatment following the birth of the child. It is
also important to note that women with hormone
receptor positive cancer who choose to cryopre-
serve oocytes or embryos will likely be offered
co-administration of hormonal suppression dur-
ing ovarian stimulation (e.g., with an aromatase
inhibitor to decrease estradiol levels). This tech-
nique has been shown to successfully decrease
the peak hormone levels reached during ovarian
stimulation and does not appear to affect oocyte
yield or quality [185, 186]. At a median follow-
up of 5 years, patients with hormone-receptor
positive cancer who chose to undergo fertility
preservation with co-treatment with ovarian
stimulation and aromatase inhibitor had no
increase in recurrence rates compared with
patients who did not undergo fertility preserva-
tion [185, 186].

Despite the availability of fertility preserva-
tion options, not all women are able or choose to
engage in fertility preservation prior to initiating
treatment. For women experiencing premature
ovarian failure as a result of their treatments,
there remain several options for family building.
Women may engage in IVF using a donated
oocyte fertilized by sperm from a partner or a
donor; donor egg IVF has high cumulative preg-
nancy rates and is typically an option regardless
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of patient’s menopausal status. Alternatively, for
women unable to carry a child or who do not
wish to undertake the risks of pregnancy, the use
of a gestational carrier or adoption may be
options [172, 180].

Conclusions

Breast cancer and its treatments significantly
impact survivors’ sexual and reproductive
health [2, 3], and these changes often result in
emotional distress, decreased emotional well-
being, lower overall quality of life, and nega-
tively impacted relationships [10, 12-15].
Because sexual and reproductive health diffi-
culties are often complex, a multidisciplinary
approach is required to address the many facets
that can impact and be impacted by sexual and
reproductive health changes. Current guide-
lines highlight the importance of routinely
assessing and treating sexual problems as part
of high-quality breast cancer survivorship care
[14, 80, 116]. For women of reproductive age,
multiple organizations stress the importance of
addressing fertility concerns at the time of
diagnosis, during treatment, and in longer-term
survivorship [162-167]. The information pro-
vided in this chapter can help providers who
care for breast cancer survivors better under-
stand the impacts of breast cancer treatments on
sexual function, approaches for assessing sex-
ual problems, strategies for managing sexual
problems, and recommendations for managing
fertility concerns among these patients. It is
also extremely important to recognize that
addressing the sexual and reproductive health
problems experienced by breast cancer survi-
vors often requires a collaborative multidisci-
plinary team [14]. A robust referral network for
sexual and reproductive health care is essential
for helping oncology teams and breast cancer
survivors manage these concerns. Working with
breast cancer survivors to address their sexual
and reproductive health difficulties can lead to
greater emotional well-being, healthier rela-
tionships, and improved quality of life in breast
cancer survivorship.
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Arthralgias

Gretchen G. Kimmick, Rachel Anne Pienknagura,
and Sophia C. Weinmann

Introduction

Arthralgia is defined as non-inflammatory joint
pain, whereas arthritis describes inflamma-
tory joint pain. This distinction is paramount
in a breast cancer survivor, as the etiologies
of non-inflammatory and inflammatory joint
pain differ. In this chapter, we will review
several causes of joint pain, both inflamma-
tory and non-inflammatory, for the practicing
oncologist and clinicians who are caring for
breast cancer survivors. We will discuss recom-
mended approaches to further evaluation, diag-
nosis, and treatment, with particular attention
to treatment of aromatase inhibitor-associated
arthralgia (AIAA). We also discuss cases when
it is appropriate to refer to a rheumatologist for
further evaluation and treatment. Expert over-
views on arthritis and arthralgia are available
elsewhere [1, 2].
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Arthralgia in a Patient with a Breast Cancer
History - Differential Diagnosis and
Work-Up

* Figure 6.1 outlines our recommended

approach to a patient who has a history
of breast cancer and develops new joint
pain. Although the algorithm flows as
though the evaluation is sequential and
the cause of joint pain can be clearly
defined, care must be taken to consider
multiple causes and approaches, since
there may be more than one contributing
factor.

The differential diagnosis will help to
guide the initial evaluation, which
should include a detailed history, physi-
cal exam, and basic laboratory evalua-
tion. Table 6.1 provides a broad list of
possible causes of joint pain.
Laboratory evaluation is often helpful in
diagnosing inflammatory arthritis or
secondary causes of joint pain, but
should only be used to supplement clini-
cal assessment by history and physical
exam. Table 6.2 lists laboratory tests
that should be considered in evaluation
of suspected inflammatory joint pain.
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Fig.6.1 Recommended
approach to arthralgia in
a woman with a breast
cancer history

yes

Post-chemotherapy
rheumatism

Table 6.1 Differential diagnosis for joint pain

Causes of arthralgia
Endocrine

Estrogen deficiency
Hypothyroidism
Hyperparathyroidism
Vitamin D deficiency
Anemia

Drug-related

Statins and other lipid-
lowering drugs
Aromatase inhibitors

Selective estrogen receptor

modulators

Bisphosphonates (particularly

V)

Thiazide diuretics
Metabolic

Liver disease
Renal disease
Rheumatic

Connective tissue disease
(CTD; lupus, scleroderma,

Sjogrens)
Sarcoidosis
Vasculitis
Hyperuricemia
Hypermobility
Fibromyalgia

History

Cessation of menses;
menopausal symptoms
Weight gain, fatigue,
hyporeflexia
Abdominal pain
Fatigue, proximal
myopathy

Fatigue

Fatigue, sleep
disturbance, anxiety or
depression, other pain
syndromes

Patient with breast cancer history
presenting with new joint pain

]

Basic history, physical exam,
and laboratory evaluation

|

Suggestive of metastases?

no

Recent chemotherapy?

yes

Staging scans to rule out
bone or other metastases

Treatment
with an Al?

Evaluate for
other causes
of joint pain

Physical exam

Rash, oral ulcers, other
clinical features of
CTD

Joint hypermobility

Aromatase Inhibitor-
Associated Arthralgia
(AIAA)

Laboratory evaluation

Estradiol, FSH, LH
TSH, Free-T4, T3
Hypercalcemia, elevated
PTH

Low
25-hydroxyvitaminD
Low hemoglobin and
hematocrit

LFP
RFP

Elevated ANA titer
Elevated serum ACE
ANCA positive
Elevated serum urate
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Table 6.1 (continued)

Causes of arthralgia History

Infection Viral symptoms
Parvovirus Relevant exposure
Hepatitis B/C/HIV history

Ross River virus History of insect bite
Brucellosis

Whipple’s disease

Lyme disease
Malignancy

Bone metastases
Paraneoplastic syndrome

fever

Weight loss, bone pain,

Physical exam Laboratory evaluation

Rash Positive serology for
Jaundice infectious agent
Bone pain Abnormal bone scan

ANA antinuclear antibody, ACE angiotensin converting enzyme, ANCA anti-neutrophil cytoplasmic antibodies,
FSH follicular stimulating hormone, LH luteinizing hormone, 7SH thyroid stimulating hormone, PTH parathyroid
hormone, LFP liver function panel, RFP renal function panel

Table 6.2 Laboratory tests helpful for evaluation of joint pain

Complete blood count (CBC) and white blood cell differential
Biochemistry profile, to include liver function panel and renal function panel (includes electrolytes and

calcium)
Urea

Acute phase reactants: c-reactive protein (CRP) and erythrocyte sedimentation rate (ESR)

Serum urate
Creatinine kinase
Thyroid function
Parathyroid hormone

Anemia work-up: iron studies, B12 (+ methylmalonic acid level), RBC-folate

25-hydroxyvitamin D level

Autoantibodies (ANA, RF, anti-cyclic citrullinated peptide antibodies)
Viral or other serologic testing (ex. Parvovirus B19, hepatitis B, C, HIV)

LFP liver function panel, RFP renal function panel, RBC red blood cell, RF rheumatoid factor, HIV human

immunodeficiency virus

Evaluation of Arthralgia (for
the Non-rheumatologist)

Most breast cancer survivors will experience
non-inflammatory arthralgia, but one must
consider new-onset inflammatory arthritis as
well (Fig. 6.2). The differences between non-
inflammatory and inflammatory arthritis are pre-
sented side by side for comparison in Table 6.3.
Rheumatoid arthritis is the most common inflam-
matory arthritis and presents in women in the 4th
to 5th decade of life. The prevalence of rheuma-
toid arthritis is about 1% of the population [3].
Inflammatory arthritis is marked by joint pain
with associated swelling, morning stiffness for
1 hour or greater, elevated inflammatory mark-
ers such as erythrocyte sedimentation rate (ESR)
and c-reactive protein (CRP), autoantibody pro-

duction in some cases, and radiographic changes
of joint space narrowing, peri-articular osteope-
nia, and joint erosions [4]. Some patients with
inflammatory arthritis will also have a mild ane-
mia secondary to chronic inflammation.
Non-inflammatory joint pain is usually char-
acterized by pain in the absence of swelling,
morning stiffness that lasts up to 30 minutes, nor-
mal inflammatory markers, and radiographic
changes of joint space narrowing and bone
growth, such as osteophytes. There are several
causes of non-inflammatory arthralgia in breast
cancer survivors, including post-chemotherapy
rheumatism, aromatase inhibitor associated
arthralgia (AIAA), post-menopausal arthralgia,
joint hypermobility syndrome (JHS), and osteo-
arthritis (OA). While osteoarthritis is the most
common etiology for arthralgia in the general
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Evaluate for other
causes of joint pain

Is there joint swelling on

exam?

Yes

Inflammatory Arthritis vs
Osteoarthritis (OA)

Further evaluate with RF, ACPA,
ESR, CRP +/- joint radiographs

elevated
labs

normal
labs

Possible
Inflammatory
Arthritis—refer

to Rheumatology

Fig. 6.2 Approach to evaluate for other causes of arthralgia

Table 6.3 Inflammatory  Arthritis  versus  Non-
inflammatory Arthralgia Comparison Chart
Non-
Inflammatory Inflammatory
Arthritis Arthralgia
History & Joint pain with Joint pain
Clinical associated without swelling
Findings swelling Morning stiffness
Morning stiffness <30 mins
>1 hour
Lab Test Positive Normal
Abnormalities  autoantibodies inflammatory
(RF, ACPA) markers (ESR,
Elevated CRP)
inflammatory
markers (ESR,
CRP)
Anemia (chronic
inflammation)

population with about 250 million people affected
worldwide, special consideration must be given
to breast cancer survivors for these other types of
non-inflammatory  arthralgia  [5].  Post-
chemotherapy rheumatism and AIAA are dis-
cussed further in subsequent sections, but both
are related to current or recent treatment regi-
mens. Post-menopausal arthralgia results from
changes in a woman'’s estrogen levels and should
be highly suspected in breast cancer survivors
who have undergone menopause via medical

Osteoarthritis (OA)

No

Non-inflammatory
arthralgias

Joint Hypermobility

Post-menopausal
Syndrome (JHS)

arthralgia

treatments or surgical treatments like bilateral
oophorectomy [6]. Joint hypermobility syndrome
(JHS) is a benign hypermobility syndrome that is
sometimes referred to as a milder variant of
Ehlers-Danlos syndrome (EDS) and can affect
women of all ages. Joint hypermobility predis-
poses women to having earlier-onset osteoarthri-
tis, making early recognition vital to begin
lifestyle modification treatments to prevent injury
and morbidity associated with JHS [7].

When screening for inflammatory arthritis in
women with a history of breast cancer, checking
arheumatoid factor (RF) and an anti-citrullinated
peptide antibody (ACPA) is necessary. While
two-thirds of patients with rheumatoid arthritis
will have positive auto-antibodies, one-third of
patients will be ‘“seronegative,” meaning the
rheumatoid factor and anti-citrullinated peptide
antibody are both negative, despite the patient
having a clinical diagnosis of rheumatoid arthri-
tis [5]. Inflammatory markers ESR and CRP
should also be checked in patients with swollen
joints. A patient in whom inflammatory arthritis
is suspected by history, physical, and laboratory
evaluation, or in whom inflammatory arthritis
cannot be ruled out with certainty, should be
referred to rheumatology for further evaluation
and treatment recommendations.
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While evaluating for common and treatable
causes of arthralgia, consideration should be
given to the patient’s breast cancer and treatment
history (Fig. 6.1). If she had a cancer that was
advanced stage and/or high risk of metastases, if
there are findings on physical exam or laboratory
evaluation that raise concern for metastases, then
staging scans should be done to rule out meta-
static disease as the cause of the new pain. If not,
and she has recently completed chemotherapy,
the onset of arthralgia may be due to post-
chemotherapy rheumatism. If there is low suspi-
cion for metastases and she has not had
chemotherapy, and is on an Al, the Al may be
contributing to the arthralgia. Referral to a rheu-
matologist should be considered if the arthralgia
history raises the concern about the presence of a
rheumatologic disorder and inflammatory arthri-
tis or if the arthralgia is more severe and persis-
tent than what would be expected for AIAA.

Post-chemotherapy Rheumatism

Post-chemotherapy rheumatism is a syndrome of
arthralgia that arises within a few months after
finishing chemotherapy, lasts for 3—4 months,
and then subsides [8, 9]. The first published
report of arthralgia after chemotherapy was pub-
lished by Dr. Loprinzi and colleagues [8]. They
suggested that symptoms generally occur within
1-2 months following the completion of chemo-
therapy. Subsequently, others have reported simi-
lar short intervals to the onset of arthralgia of
about 3—8 months [9-11]. Loprinzi et al. identi-
fied cyclophosphamide/fluorouracil —adjuvant
chemotherapy as the most common regimen
associated with post-chemotherapy rheumatism
[8]. Since that first report, other regimens, such as
standard adjuvant chemotherapy for patients with
lung cancer and those containing cyclophospha-
mide for breast cancer patients, were also
reported to be associated with the development of
rheumatic symptoms [9, 10]. Another retrospec-
tive analysis of patients with post-treatment rheu-
matism, which included various cancer types,
found that fluorouracil most commonly caused
the syndrome, followed by cyclophosphamide

and cisplatin [11]. Other case series reported
post-chemotherapy rheumatic symptoms with
many chemotherapeutic agents and not limited to
a single agent or group of drugs [12].

Symptoms of post-chemotherapy rheumatism
can involve many joints, most commonly toes,
fingers, ankles, knees, and shoulders [10-13].
Symptoms are usually treated with common
analgesics, but subside within a few months with
or without treatment [8]. Patients in whom the
onset of arthralgia is within 3—4 months of com-
pleting chemotherapy, therefore, likely have
post-chemotherapy rheumatism and can be reas-
sured that the symptom course is self-limited.

Post-chemotherapy Rheumatism

e Timing: onset a few months after che-
motherapy, lasts 3—4 months and sub-
sides with or without treatment

e Involved joints: many

e Treatment: analgesics

Aromatase Inhibitor-Associated
Arthralgia

Aromatase inhibitors (Als) are the mainstay of
adjuvant treatment for hormone receptor posi-
tive breast cancer in postmenopausal women.
Compared to tamoxifen in the adjuvant setting,
Als lead to better rates of relapse-free survival
[14]. The safety of adjuvant Als has been estab-
lished in large, randomized trials including the
Anastrozole, Tamoxifen Alone or in Combination
(ATAC) [15], Breast International Group 1-98
(BIG 1-98) [16, 17], and Intergroup Exemestane
Study (IES) [18]. Initially, the greater therapeutic
benefit of Als and lower risk of serious compli-
cations, such as thrombotic events and estrogenic
effects on the endometrial lining leading to vaginal
bleeding and endometrial cancer that have been
associated with tamoxifen, led to great enthusiasm
[19]. Subsequently, however, musculoskeletal side
effects of Als, including non-inflammatory joint
pain, stiffness, and achiness, have proven very
bothersome and highly prevalent [13, 20, 21].
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The prevalence of Al-associated arthralgia
(ATAA) spans 10-80% of women on Als, depend-
ing on the population studied and the method of
data collection [22-26]. In clinical trials, the inci-
dence is up to 36% [27-30], while in clinical
practice and where musculoskeletal side effects
were the study focus, the rate is reported to be as
high as 80% [22, 23, 26, 31-36].

The clinical presentation can vary consider-
ably, but typical symptoms include symmetrical
pain or stiffness in the joints that is not associated
with inflammation or joint destruction [13].
Symptoms can appear anywhere from 6 weeks to
12 months after starting Al therapy, increase over
time, cease upon discontinuation of Al therapy,
and range from minor to moderate or severe, with
almost 70% reporting symptoms as moderate to
severe [22, 25, 34, 37-40]. Affected joints typi-
cally include the hands, wrists, ankles, knees,
hips, pelvic bones, and spine [24, 26, 41]. Patients
may describe soreness or stiffness in the joints,
early morning stiffness, swelling, difficulty
sleeping, difficulty completely closing or stretch-
ing the hand and/or fingers, and even difficulty
performing daily activities, such as dressing,
driving, or typing [32, 42, 43]. Ultrasound evalu-
ation of the joints in Al users found that Al users
have joint and tendon effusions and thicker ten-
dons than non-Al users [32]. Carpal tunnel syn-
drome, trigger finger, and other tendinopathies
are more common in women on Als [44-47].
Symptoms can be severe enough to cause women
to stop taking this potentially life-saving treat-
ment. In fact, AIAA is the most common reason
for noncompliance with Als [24, 48, 49]. Both
non-adherence to and early discontinuation of
Als are independent predictors of mortality [50].

The risk factors for ATAA are not well defined
[22, 40, 51, 52]. In the absence of Al therapy,
arthralgias are more prevalent in postmenopausal
compared to pre- or perimenopausal women and
in people with higher BMI and lower overall
physical activity [53-55]. Described predictors
of ATAA are listed in Table 6.4. In the ATAC trial,
obesity (BMI >30 kg/m? versus <25 mg/m? OR
1.32 [1.14-1.53]), history of hormone replace-
ment therapy (OR 1.72 [95%CI 1.53—1.93]), and
taking anastrozole (versus tamoxifen; OR 1.25

Table 6.4 Risk factors for aromatase inhibitor-associated
arthralgia

History of hormone replacement therapy

Under weight (BMI <25) or obese (BMI >30)

Recent prior adjuvant chemotherapy

Prior taxane chemotherapy

Baseline severity of menopausal symptoms

The presence of joint-related comorbidity (OA, RA,
psoriatic arthritis, lupus, gout, ankylosing spondylitis,
fibromyalgia, osteoporosis, osteopenia, or Sjogren’s
syndrome)

Lower physical activity

[1.11-1.40]) and prior chemotherapy (OR 1.34
[95%CI 1.17-1.53]) significantly increased the
risk of arthralgia [40]. Geographic region (i.e.,
living in North America versus United Kingdom)
and hormone receptor positive cancer, versus neg-
ative, were also risk factors in the ATAC trial. In a
cross-sectional analysis of joint symptoms among
postmenopausal women taking Als in an urban
academic breast oncology clinic, arthralgia was
less common among overweight (BMI 25-30 kg/
m?) women compared with those women with
a normal BMI (<25 mg/kg?) or those classified
as obese (BMI > 30 mg/kg?). Participants who
had taken prior tamoxifen therapy also had less
arthralgia, but prior taxane therapy increased the
likelihood of arthralgias fourfold (odds ratio [OR]
for joint pain =4.08, 95% CI, 1.58-10.57 and OR
for joint stiffness = 4.76; 95% CI, 1.84-12.28)
[22]. A multivariable model among women initi-
ating Al showed that baseline severity of meno-
pausal symptoms and presence of joint-related
comorbidity (OA, RA, psoriatic arthritis, lupus,
gout, ankylosing spondylitis, fibromyalgia,
osteoporosis, osteopenia, or Sjogren’s syndrome)
were associated with increased arthralgia sever-
ity over a year [39]. They did not see an asso-
ciation between arthralgia severity and use of
radiotherapy or chemotherapy.

Management of AIAA (Fig. 6.3)

Several reports have described potential algo-
rithms to guide management of AIAA [24, 56—
60]. Most of the algorithms are based on anecdotal
evidence and evidence borrowed from other
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Fig. 6.3 Recommended

Aromatase Inhibitor Associated Arthralgia

management approach

for aromatase inhibitor-
associated arthralgia
(AIAA)

Recommend:

- regular exercise schedule
- use of over-the-counter analgesics
- psychosocial/behavioral approaches to pain management

yes

Vitamin D
supplementation

Arthralgia m

Refer to
rheumatology for
evaluation and
recommendations

persists

fields of research, such as arthritis, rather than tri-
als specific to AIAA. We propose an algorithm
based on the data available for ATAA and that is
supported by sound clinical principles. For
instance, the effect size for pain improvement
favors pharmacologic approaches, such as dulox-
etine, compared to physical exercise and vitamin
D supplementation [61], but other health benefits
of physical exercise and vitamin D supplementa-
tion led us to recommend those before a prescrip-
tion for duloxetine.

Over-the-counter (OTC) pain relievers, includ-
ing oral analgesics, such as acetaminophen, ibu-
profen, and naproxen, and topical agents, such
as capsaicin, salicylates, other anti-inflammatory
agents, counterirritants, and anesthetics, can be
helpful in alleviating minor joint pain. OTC pain
relievers have been informally reported to be ben-
eficial for AIAA in cross-sectional surveys [22, 23].
One cross-sectional study of arthralgias from Als
found that half of women used OTC pain medicines,
most commonly acetaminophen and non-steroidal
anti-inflammatory drugs (NSAIDs), and over three-
quarters reported relief in arthralgia symptoms [22].
The use of stronger, prescription analgesics, such as
NSAIDs, other pain modifiers, and sleep aids [21,
56, 57, 62], can be considered, but have not been
studied in AIAA and may have more serious side
effects. Given that OTC pain relievers are read-
ily available, we recommend that management of

‘Consider switch to another Al (or tamoxifen)‘

no

‘Ahralgia persists

Willing and financially able to try
CAM or other supplements

Arthralgia

es
no y

Recommend trial of one of

the following:

Offer prescription - Acupuncture

for duloxetine

Arthralgia | . Yoga

persists | . Glucosamine/chondroitin

ATAA starts with these and the recommendation to
establish a regular exercise schedule.

Psychological and behavioral approaches,
such as cognitive-behavioral therapy (CBT),
mindfulness, Acceptance and Commitment
(ACT)-based therapy, and relaxation techniques,
have proven benefits for chronic pain, for arthritic
pain [63], and for cancer-related pain [64—67]
and are currently being studied for AIAA [68].
Cognitive-behavioral therapy is a short-term
form of psychotherapy that focuses on modifying
emotions, behaviors, and thoughts in order to find
solutions to a problem. During CBT, patients
learn how to increase awareness of thoughts and
to modify thought patterns to reduce severity of
symptoms. Based on the success of psychologi-
cal and behavioral approaches for pain in gen-
eral, we included it as an initial option for AIAA
pain in our algorithm.

The presence of joint symptoms may indicate
greater efficacy of Al therapy [69, 70]. Patients
should be reassured by the following: (1) their
symptoms are not due to permanent changes in
the joints or joint destruction and are reversible
upon Al withdrawal, (2) the exacerbation of joint
symptoms may be a surrogate marker of the
effectiveness of the endocrine therapy and may
be associated with a reduced risk of breast cancer
recurrence [70], and (3) the symptoms will likely
improve with time, even on therapy.
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Exercise

The benefit of regular physical activity in breast
cancer survivors has been extensively studied.
Exercise has been shown to decrease the severity
of arthritis and AIAA [71-75], decrease the risk
of cancer recurrence, decrease cancer morbidity
(both breast cancer and all cause), decrease
fatigue, and improve bone density [76, 77].
Greater exercise is also associated with weight
maintenance, important because breast cancer
survivors whose BMI increases by 0.5-2 points
have a 40% greater risk of recurrence than those
who maintain their weight [77]. Despite the sub-
stantial benefits, compliance with exercise rec-
ommendations poses a significant barrier.
Studies have shown that only 20-30% of patients
are active following a cancer diagnosis (mean
time since diagnosis was 9.5 years).
Approximately 20% of women gain between 10
and 20 kg during chemotherapy [78]. In order to
increase patient participation in exercise, we rec-
ommend that an exercise prescription, outlining
specific recommendations (see below), be given
to every breast cancer survivor. It is important to
review symptom management strategies with
each patient and encourage them to increase
activity as tolerated, as symptoms are a key bar-
rier to exercise in this population. Additionally,
it is important that a member of the health-care
team inquire about compliance and progress at
each follow-up visit.

The mechanisms underlying pain reduction
due to regular exercise include (1) endogenous

Cardiovascular 150 minutes/week of moderate-
exercise intensity aerobic exercise OR

75 minutes per week of high-intensity
exercise OR a combination of both
Try to spread sessions throughout the
week

Moderate- to high-intensity muscle-
strengthening activity (such as
resistance or weights) on at least

2 days per week.

Strength
Training

opioid production, (2) increased pain thresh-
old, and (3) decreased excitation and increased
inhibition of central nervous system pathways
responsible for pain production [79]. In
patients with chronic pain, there are alterations
in the central nervous system that lead to
impaired pain modulation. In animal models,
for example, pain relief significant after
8 weeks of physical activity, but not after
5 days [80]. This suggests that patients are not
likely to experience an immediate reduction in
their pain and require repeated, regular physi-
cal activity in order to experience analgesia.
We, as clinicians, must set this expectation
with our patients in order to promote increased
compliance.

The benefit of exercise in alleviating AIAA
has been evaluated in the Hormones and Physical
Exercise (HOPE) study, which examined the
effects of a regimented exercise program ver-
sus standard of care on AIAA [71]. The study
included 121 participants who had been on an Al
for at least 6 months, reported less than 90 min-
utes of exercise per week, and ranked their
arthralgia pain as 3/10 or greater (based on the
Brief Pain Inventory Questionnaire). Participants
were randomized into a standard of care group
(no instruction about exercise from care team)
or the exercise intervention group. Participants
in the exercise intervention group participated
in twice-weekly, supervised resistance training
sessions with a certified cancer exercise trainer
and 150 minutes of independently led cardio-
vascular exercise per week, which could include

Examples of moderate- intensity: walking, gardening,
treading water, riding a bike on flat terrain/stationary bike,
cleaning/doing chores

Examples of high- intensity: jogging, swimming, tennis,
hiking, dancing, riding a bike on an incline, playing tag
with your children or grandchildren

Research recommends 8—12 different exercises targeting
the major muscle groups, for 1-3 sets

Major muscle groups include quadriceps, hamstrings,
calves, chest, back, shoulders, triceps, biceps, forearms,
abdominal muscles

These exercises can be done using free-weights, resistance
bands, or machines
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walking or biking inside or outside. In order to
monitor adherence to the cardiovascular exercise,
participants were given a heart rate monitor to
wear during exercise, and they kept a log detail-
ing the type, duration, and average heart rate
during each work-out. The logs were reviewed
by the exercise trainer on a weekly basis. Data
was analyzed at 3, 6, 9, and 12 months. Results
showed the most significant improvement at
12 months. After 12 months, the exercise inter-
vention group showed a 1.6 point reduction in
their worst pain, and a 1.1 point reduction in
the severity of their pain and pain interference
(p <0.001). Notably, this study showed that there
was not a dose-dependent effect: attending more
frequent strength training sessions and increas-
ing the amount of cardiovascular exercise did
not improve pain from arthralgia. This raises the
question about a plateau effect, whereby more
frequent or intense exercise has little additional
benefit.

Other studies have also established the benefit
of regular physical activity on decreasing pain,
but the frequency and duration required to
achieve optimal benefits remains unclear [72, 73,
81]. It is apparent, however, that sustained com-
pliance to any regular regimen yields benefit [71,
77]. Tt is vital that we help set individualized,
attainable goals for our patients. During periodic
assessments, we can titrate recommendations
based on patient response. Additionally, we must
set the expectation with our patients that mean-
ingful pain relief may not be achieved for up to a
year. In Table 6.5, we outline general exercise
goals. Exercise recommendations will vary
between patients, however, according to func-
tional and psychosocial factors. There are many
free or low-cost programs and exercise groups
available to cancer survivors. We encourage each
clinician to research local programs and share
this information with patients.

Vitamin D

Vitamin D, through its metabolite, calcitriol,
binding to the vitamin D receptor (VDR), is
important to many body functions [82]. This
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Table 6.5 Recommendations for exercise

Goals Examples

150 Minutes of Walking

Moderate-Intensity Bicycling

Aecrobic Exercise ~ Dancing

Per Week Water aerobics

Housework

812 different exercises with 1-3
sets targeting major muscle
groups (quadriceps, hamstrings,
calves, chest, back, shoulders,
triceps, biceps, forearms,
abdominal muscles)

Phone call

Verbal or written assessment at
follow-up visits

2 Strength Training
Sessions Per Week

Periodic
Assessments of
Adherence and
Progress

includes not only its essential role in calcium
and phosphate absorption in the kidneys, intes-
tine, and bones that leads to normal bone min-
eralization and remodeling [83] but also its role
in promoting normal, healthy cell proliferation
in breast and other tissues. In fact, risk of breast
cancer is increased when vitamin D level is low
[84]. The symptoms of vitamin D deficiency vary
broadly among patients. Patients may present
endorsing generalized musculoskeletal stiffness/
aches, peripheral neuropathy, muscle weakness,
fatigue, and seasonal depression (particularly
in the winter, secondary to decreased sun expo-
sure manufacture of vitamin D by the skin) [85].
Vitamin D can be measured in the blood as its
active metabolite, calcitriol (1,25-dihydroxyvi-
tamin D), or as its relatively inactive precursor,
calcidiol (25-hydroxyvitamin D [25-OHD]).
Under most circumstances, vitamin D status is
more accurately reflected by measuring 25-OHD,
because it has a long half-life, is present in
higher concentrations, and is not influenced by
parathyroid hormone levels and other hormones.
In unique cases, such as renal disease, 1,25 dihy-
droxyvitamin D level may be used to better deter-
mine vitamin D status. Vitamin D deficiency is
defined as plasma levels of 25-hydroxyvitamin
D (25-OHD) <20 ng/ml, and insufficiency as
21-31 ng/ml [86]. Studies have shown that 90%
of women have baseline 25-OHD concentrations
of <30 ng/ml. Due to the large amount of overlap
between cancer, chemotherapy side effects, and
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vitamin D deficiency, we suggest that the testing
of plasma concentrations of 25-OHD be added to
the standard lab panel for any patient endorsing
AIAA, every new patient, and at least once for
any patient that has not been tested previously.
Early implementation of vitamin D supplemen-
tation can be helpful in preventing and reducing
the incidence of AIAA [86-88].

Several studies have looked into optimal
plasma concentrations of 25-OHD needed in
order to prevent/attenuate arthralgia in women
on Al therapy. A prospective cohort study con-
ducted in Barcelona, Spain, followed 260 post-
menopausal women diagnosed with early-stage
breast cancer who had 25-OHD concentrations
<30 ng/ml and were started on an AI [87].
Patients with preexisting bone disorders (rheu-
matoid arthritis, metabolic/endocrine disorders,
etc.) were excluded from this study. Results were
adjusted for age, BMI, season when the 25-OHD
sample was drawn, type of Al, prior tamoxifen
therapy, and previous fracture. In assessing pain,
participants were asked to exclude chronic back
pain and post-operative pain; 30% of partici-
pants had preexisting joint pain. All participants
scored the intensity of their joint pain using the
visual analogic scale (VAS) at baseline and at
3 months. Additionally, plasma concentrations
of 25-OHD were drawn at 0 and 3 months. All
participants received calcium and 800 UI of vita-
min D3 daily, with an additional 16,000 UI of
vitamin D3 every 2 weeks. The median VAS for
joint pain at 3 months increased by 1.5 units in
the entire cohort (p < 0.001). Overall, women
who achieved plasma threshold concentrations
of 30 and 40 ng/ml had less increase in their joint
pain (p < 0.05). Women who had a 25-OHD
plasma concentration > 40 ng/ml at the 3 month
follow-up and no joint pain at baseline were sig-
nificantly less likely to develop incident joint
pain (p = 0.003).

The Aromatase Inhibitor Musculoskeletal
Symptoms Study (AIMSS) was a Phase II,
double-blind placebo-controlled randomized trial
that aimed to determine if high-dose vitamin D2
supplementation in women receiving adjuvant
anastrozole decreased the severity of arthralgia
[89]. Women were stratified into two groups

based on their baseline 25-OHD plasma concen-
trations: Group A 20-29 ng/ml and Group B
10-19 ng/ml. Group A received 50,000 IU of
vitamin D2 (HDD) weekly for 8 weeks and then
monthly for 4 months or placebo. Group B
received HDD weekly for 16 weeks and then
monthly for 2 months or placebo. Sixty women
were enrolled, and symptoms were assessed
using the Brief Pain Inventory-Short Form
(BPI-SF), the Fibromyalgia Impact Questionnaire
(FIQ), and the Health Assessment Questionnaire-
Disability Index (HAQ-DI) at 0, 2, 4, and
6 months. There was a significant reduction in
pain (p = 0.0045), worst pain (p = 0.04), average
pain (p = 0.0067), pain severity (p = 0.04), and
pain interference in daily life (p = 0.034) observed
at the 2 month interval in both groups receiving
HDD when compared to placebo. Group B expe-
rienced significantly less pain severity and pain
interference across all time points when com-
pared to placebo (p < 0.05), while statistically
significant results were only observed at the
2-month mark in group A. This result may be due
to the switch from HDD once weekly to monthly
after 8 weeks in this cohort, suggesting that the
monthly schedule is suboptimal dosing.

The ideal concentration of 25-OHD is widely
debated. Exogenous supplementation with vita-
min D can lead to side effects stemming from
hypercalcemia and hyperphosphatemia [90].
Although intoxication is rare, it can lead to irre-
versible organ damage. Side effects are most
commonly seen with prolonged use and large
doses given annually. Signs and symptoms may
include GI upset, peptic ulcers, pancreatitis,
nephrolithiasis, changes in urine, arrhythmia,
hypertension, cardiomyopathy, cardiac calcifica-
tions, psychological changes, musculoskeletal
complaints, and changes in vision. A study con-
ducted by Sanders et al. found that a single dose
of 500,000 IU of vitamin D3 annually increased
the risk of falls (p = 0.003) and fractures
(p = 0.047) when compared to placebo in women
70 years of age and older [91]. A retrospective,
observational cohort study conducted in Denmark
involving 247,574 participants found a reverse
J-shaped curve when looking at the association
between all-cause mortality and 25-OHD levels.
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They found that the lowest mortality risk was
associated with levels ranging between 50 and
60 nmol/1 [92].

Based on the AIMSS study discussed above,
we recommend testing 25-OHD in all patients
endorsing arthralgia. For patients with a serum
concentration < 40 ng/ml, we recommend
50,000 IU of vitamin D2 weekly for 12—-24 weeks,
followed by a daily supplement containing 800—
1000 IU of vitamin D. If arthralgia recurs after
discontinuing HDD, we recommend restarting
HDD, with annual 25-OHD testing. Due to
changes in organ function affecting vitamin D
pharmacokinetics, special attention regarding
dosing should be paid to patients age 70 years
and older, as well as those with underlying renal,
cardiovascular, or endocrine abnormalities.

Switch to Another Endocrine Therapy

Joint symptoms are common with menopause
and are reported to occur with endocrine therapy
in general, though arthralgias are about twice as
likely with Als than with tamoxifen [40, 93]. The
three Als — anastrozole, letrozole, and exemes-
tane — have similar efficacy to each other and, as
a drug family, are more effective than tamoxifen
[18, 27, 29, 94], but each of these endocrine
agents may be tolerated differently by individual
patients. For instance, in one study comparing
joint symptoms of letrozole and anastrozole, the
frequency and severity of joint symptoms were
similar between the two drugs, but more than half
of patients with symptoms on one Al did not have
the same symptoms when switched to another Al
[41]. Switching among Als is, therefore, a com-
mon AIAA management option [41, 95].
Support for switching between Als also comes
from a prospective trial. The Articular Tolerance
of Letrozole (ATOLL) study was a prospective,
single-arm study of 179 patients who had AIAA
while on anastrozole [95]. In this study, women
with AIAAs stopped anastrozole for 1 month and
then were started on letrozole. Improvement in
joint symptoms and good compliance with treat-
ment were seen beyond 6 months. Mean Brief
Pain Inventory (BPI) score, which assesses the

severity of pain and the impact of pain on daily
function, decreased from 4.9 + 1.6 at baseline to
3.8 + 2.4 at 6 months (p < 0.01). Quality of life
(QOL), as assessed by the SF-12, a health-related
QOL questionnaire consisting of 12 questions
that measure eight domains to assess physical and
mental health, also improved. As assessed by
SF-12, there was significant improvement in both
physical (p < 0.001) and mental (p = 0.01) QOL
[95]. Importantly, this translated to good treat-
ment adherence with 71.5% of patients remaining
on letrozole at 6 months and only 28.5% discon-
tinuing letrozole because of severe joint pain.

Switching to another Al, versus switching to
tamoxifen, is the preferable first switch, given the
superior efficacy of Als over tamoxifen in pre-
venting cancer recurrence. If intolerance to more
than one Al is demonstrated, then tamoxifen,
instead of an AI, should be offered as most
patients who have significant arthralgias on an Al
will have few joint symptoms when switched
from the Al to tamoxifen [96].

Tamoxifen is also less likely than an Al to
cause other joint issues, such as tenosynovial and
weak grip strength [97, 98]. Joint symptoms and
weakness associated with Als may be particu-
larly disabling in older patients [97, 99]. In the
case of older patients on an Al, switching to
tamoxifen, instead of another AI, may be
preferable.

Complementary and Alternative
Medicine (CAM) and Supplement
Approaches

If arthralgia persists despite switching to another
Al or to tamoxifen, then the benefits of nonpre-
scription and/or use of nontraditional medicine
approaches should be considered. We present
these as a group because there may be practical
barriers to their utilization. In general, insurance
does not cover CAM and supplements, making
their use cost-prohibitive to some and undesir-
able to others. It may also be difficult to find
reputable and licensed providers for interventions,
such as acupuncture. Nevertheless, these options
may alleviate symptoms in some patients. The
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high prevalence of use of complementary thera-
pies and supplements among women with breast
cancer [100-102] warrants review of the data
evaluating these alternatives.

Acupuncture Acupuncture is an ancient tradi-
tional Chinese medicine technique, dating back
more than 3000 years, in which fine needles are
inserted into selected body parts, called acupunc-
ture points or acupoints, defined by the body’s
meridian system, through which our vital life
energy, or “qi”’, flows [103]. This technique is
commonly used to treat pain, though the mecha-
nism of action is unclear; it may involve decreas-
ing inflammation, increasing circulating opioid
peptides, or improving blood flow [104, 105]. In a
systematic review of 13 randomized clinical trials
studying acupuncture versus placebo acupuncture
versus no acupuncture to treat pain, there was
minimal efficacy [106]. Only a small, question-
able, analgesic effect was noted for acupuncture
over placebo acupuncture; placebo acupuncture
also had a small analgesic effect over no acupunc-
ture. For knee arthritis, a systematic review of
acupuncture found some benefit for pain, but no
improvement of function [107]. Despite lack of
scientific rationale and proof of efficacy, acupunc-
ture has steadily gained acceptance and popular-
ity, with more than 6% of Americans having used
acupuncture at some point [108]. Several groups
have studied acupuncture for AIAA.

In a pilot study, investigators at Columbia
University in New York showed the promise of
acupuncture for AIAA [109]. They then con-
ducted a single-institution, randomized con-
trolled trial (RCT) of acupuncture versus sham
acupuncture in postmenopausal women taking
adjuvant aromatase inhibitors [110]. In the RCT,
43 women who had AIAA were randomly
assigned to receive acupuncture versus sham pro-
cedure, twice weekly for 6 weeks. Pain was
assessed at baseline and 6 weeks using the Brief
Pain Inventory-Short Form (BPI-SF). Patients in
the acupuncture group received standard, full-
body, manual acupuncture to standard acupoints,
in addition to acupuncture to acupoints specific
for the most painful joints. The sham acupunc-
ture group had superficial needle insertion at

non-acupoint locations. Compared to the sham
procedure, acupuncture significantly reduced
pain severity (p = 0.003), pain-related interfer-
ence (p = 0.002), and stiffness (p = 0.01).

A RCT from the United Kingdom compared
acupuncture to sham control [111]. For this study,
51 postmenopausal women with early-stage
breast cancer and AIAA were randomized to
receive acupuncture to 15 real acupoints versus
acupuncture to sham acupoints. Sham acupoints
were midpoints of the line between two real acu-
points. Patients received acupuncture weekly for
8 weeks. In this study, both groups had improve-
ments in functional ability and pain, but there
was no significant difference between the groups
with regard to endpoints (p = 0.31). In addition,
inflammatory cytokines (interferon-y, IL-1, IL-6,
IL-8, and IL-10) did not change, but IL-17
decreased significantly (p < 0.009) in both
groups. Neither estradiol nor f-endorphin levels
changed.

The Southwest Oncology Group (SWOG)
conducted a 3-arm RCT of acupuncture versus
sham acupuncture, versus waitlist control for
AJAA in women on adjuvant Als for breast can-
cer [112]. Theirs was the largest trial to date
(n =226) and was multicenter. Patients were ran-
domized 2:1:1 to three groups: acupuncture,
sham acupuncture, or waitlist. Acupuncture was
delivered at standard acupuncture points plus
most painful joint-specific points. Sham acu-
puncture was given using shallow needles at non-
acupuncture points and joint-specific and
auricular points. Treatments were delivered twice
weekly for 6 weeks and then once a week for
6 weeks. At 6 weeks, joint pain decreased in all 3
groups, but the magnitude of decrease was greater
with acupuncture than sham (p = 0.01) or waitlist
control (p = 0.01). Patients in the acupuncture
group did experience significantly more grade 1
bruising compared to sham procedure (47% vs
25%, p =0.01).

Acupuncture techniques may also include
electrostimulation. After conducting a pilot study
of electrostimulation delivered by transcutaneous
electrical nerve stimulation (TENS) unit and
showing promising results for AIAA [113],
investigators at Abramson Cancer Center in



6 Arthralgias

97

Philadelphia, PA, conducted an RCT [114]. They
randomized 67 patients to one of three groups:
electroacupuncture, sham electroacupuncture, or
waitlist control. Acupuncture was delivered using
a manualized protocol with 2 Hz electrostimula-
tion delivered by a TENS unit. Sham procedure
used non-penetrating needles at nontraditional
acupuncture points and without electrostimula-
tion. Acupuncture and sham procedures were
delivered twice weekly for 2 weeks and then
weekly for 6 weeks. Pain and interference were
measured after 8 and 12 weeks by BPI. After 8
and 12 weeks, pain severity (p = 0.004 and
p < 0.0001, respectively) and pain-related inter-
ference (p = 0.0006 and 0.003, respectively)
improved more with the TENS unit compared to
waitlist controls. The sham procedure produced
similar benefit. Electroacupuncture and sham
procedures were well tolerated, and there were
only a few, minor adverse events.

Investigators from Australia conducted an
RCT comparing standard electroacupuncture,
which consisted of connecting needles through
an electrode with bilateral rotation at various acu-
points until de gi sensation, such as tingling or
numbness, occurred, with a sham procedure,
where the acupuncture needle did not penetrate
the skin [115]. The study included 32 patients on
adjuvant AI who had the procedure twice a week
for 6 weeks. Using standardized scales (WOMAC
and BPI-SF), they found no significant difference
between the procedures with regard to joint pain,
stiffness, or physical function. They also mea-
sured serum inflammatory markers, C-reactive
protein, and erythrocyte sedimentation rate and
found no significant reduction with acupuncture
or sham procedures.

The results of the randomized trials are some-
what perplexing. Only one of the trials clearly
showed that acupuncture was superior to sham
acupuncture, and both procedures appeared to
have similar benefits when compared to waitlist
control. Likewise, a systematic review of four
randomized trials published in 2015 described
hopeful results, but encouraged further research
due to bias in the studies [116], and a meta-
analysis published in 2015 showed no statisti-
cally significant effect [117]. The extent of the

placebo effect with both acupuncture and sham
acupuncture is likely important. Despite the
unclear physiology of acupuncture, its possible
benefit, popularity, and lack of serious side
effects make it a reasonable option for manage-
ment of ATAA.

Yoga Yoga is a combined mental and physical
approach to improve well-being and manage
symptoms. It is widely available in the commu-
nity and has been shown to improve quality of life
in breast cancer survivors [118]. Several studies
suggest a beneficial effect of yoga on joint pain in
women with breast cancer [119, 120], including
two prospective studies [121-123].

Galantino et al. studied a modified Iyengar
yoga program, consisting of precise postures,
breathing exercises, and meditation, in 10 post-
menopausal women on an adjuvant Al with
ATAA [121, 122]. They evaluated the effect of
yoga on pain, functional outcomes, and health-
related quality of life in women with ATAA [121].
Yoga classes were held for 90 minutes, twice per
week for 8 weeks after which patients were
instructed to continue a home-based yoga pro-
gram. Participants experienced improvements in
pain level (p < 0.05), balance (p < 0.05), and
QOL (p < 0.05).

Peppone and colleagues did a secondary anal-
ysis of an RCT studying yoga for sleep in breast
cancer patients on endocrine therapy with Al or
tamoxifen [123]. This was a nationwide, multi-
site, randomized, controlled clinical trial.
Participants were assigned to a 4-week yoga
intervention involving 75 minute sessions twice a
week or control. The yoga program consisted of
breathing exercises, 18 gentle Hatha and restor-
ative yoga postures, and meditation. At baseline,
Al users (n = 95) reported higher levels of gen-
eral pain, muscle aches, and total physical dis-
comfort than tamoxifen wusers (n = 72)
(all = <0.05). Patients in the yoga group were
significantly more likely to have relief of total
body aches (p = 0.02) and improvement in physi-
cal well-being ((p = 0.011). There was no
significant improvement in pain (p = 0.094) or
muscle aches (p = 0.352). Measures specific to
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arthralgia and joint pain were not collected for
this study.

Glucosamine Sulfate + Chondroitin Sulfate
Glucosamine and chondroitin are natural com-
pounds found in healthy cartilage and are hypoth-
esized to have local anti-inflammatory effects
within joints [124]. As such, the combination as a
dietary supplement is available over-the-counter
and is a popular remedy for non-inflammatory
arthritis pain. Its use is supported by a large ran-
domized, placebo-controlled trial of glucosamine
sulfate and chondroitin sulfate for painful knee
osteoarthritis. The Glucosamine/Chondroitin
Arthritis Intervention Trial (GAIT), found that, in
patients with moderate to severe pain at baseline,
the rate of pain relief was significantly higher
with glucosamine and chondroitin than with pla-
cebo (79.2% versus 54.3%, p = —0.002) [125].

Investigators at Columbia University in
New York conducted a phase II study of glucos-
amine sulfate and chondroitin sulfate in 40
women with joint symptoms who were taking an
adjuvant Al for hormone receptor-positive breast
cancer [126]. A regimen of 1500 mg glucos-
amine plus 1200 mg chondroitin given daily over
24 weeks produced improvement in joint pain
(» = 0.02). Overall, 46.2% of participants
reported a clinically meaningful response within
6 months of treatment. Hand grip (p = 0.00005)
was also improved. This regimen of glucosamine-
sulfate and chondroidin-sulfate was also deemed
safe, as there was no significant increase in estra-
diol level. There were minimal adverse effects at
12 weeks, most commonly headache (26%),
dyspepsia (17%), and nausea (17%), all grade
1-2.

Duloxetine

Duloxetine (CymbaltaTM), a serotonin and nor-
epinephrine reuptake inhibitor, was originally
approved by the US Food and Drug Administration
(FDA) for major depressive disorder, but has also
been found efficacious for treatment of pain dis-
orders. It is now FDA approved for treatment of

fibromyalgia, diabetic peripheral neuropathic
pain, and chronic musculoskeletal pain [127]. It
is thought that duloxetine may alter central pain
processing, but the exact mechanism by which it
relieves pain is unclear.

Investigators from the University of Michigan
Cancer Center studied duloxetine for treatment
of AIAA. In a pilot study, after 8§ weeks of dulox-
etine therapy, 21 of 29 (72%) evaluable patients
reported at least 30% reduction in pain (p < 0.001)
[128]. Furthermore, 18 of 23 (78.3%) who com-
pleted protocol therapy continued taking dulox-
etine. This work led to a larger, multicenter,
placebo-controlled, RCT of duloxetine run by
SWOG [129]. The RCT included 255, postmeno-
pausal women with early-stage breast cancer
who had ATAA at a level of 4 or greater on a 10
point scale. Patients were randomized 1:1 to
receive duloxetine or placebo for 13 weeks. The
average pain score decreased more with dulox-
etine than with placebo; pain with duloxetine was
0.82 points (95% CI 1.24-0.40, p = 0.0002) dif-
ferent than placebo. Compared to baseline, at
6 weeks, significantly more patients treated with
duloxetine than placebo reached the prespecified
clinically meaningful improvement in pain of
two or greater points (68% vs 49%; p = 0.03),
though rates of meaningful improvement were
not significantly different at 2, 12, and 24 weeks.
Adverse events were more common in the dulox-
etine than the placebo group (78% vs 50%,
p < 0.001). The most common adverse events in
the duloxetine-treated patients were fatigue, nau-
sea, dry mouth, and headache. Most (78%)
adverse events were grade 1-2.

Other Interventions with Minimal
Evidence to Support Use in AIAA

There are a few reports claiming success with
other supplements to alleviate AIAA. A comple-
mentary medicine regime including sodium sel-
enite, plant enzymes (bromelaine and papain),
and lens culinaris lectin has been studied in
Germany [130-132]. These single-arm studies
report benefit of this regime, but use an unvali-
dated self-assessment score of pain. Additional
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study of this regime will be needed. A case report
describing relief of AIAA in a postmenopausal
breast cancer patient treated with complementary
regimen of Juzentaihoto followed by aconite
root, which are elements of traditional Japanese
Kampo medicine, provides very preliminary sup-
port that may lead to future studies [133]. Another
pilot study from China, based on evidence that
disturbance in immune cytokine balance may
contribute to ATAA, administered thymosin al,
also called zadazin, a hormone produced by the
thymus that increases immune function of cells,
found benefit of thymosin a1 [134]. In this study,
thymosin ol was given to 16 participants by sub-
cutaneous injection, 1.6 mg twice a week for
4 weeks. After 4 weeks, there were improve-
ments in pain severity (p = 0.014), pain-related
functional interference (p = 0.001), and physical
well-being (p = 0.001) compared to baseline.
This treatment, however, is not widely available
so has limited use.

Low-dose steroids have also been studied.
One report was a single-arm study of 27 patients
given a short-course of low-dose prednisolone
[135]. Prednisolone was given at a dose of 5 mg
each morning for 1 week. Most (70%) of patients
reported immediate relief in joint pain and 63%
reported ongoing improvement at 1 month.
Follow-up was only 2 months in this report.
Given the fact that corticosteroids have signifi-
cant side effects, their role in AIAA is limited.

Interventions that Are Not
Indicated for AIAA Based
on Available Literature

Tai-Chi Tai-Chi is focused on body awareness,
deep breathing, and weight bearing. A study of
12 participants with early-stage breast cancer and
AIAA who participated in Tai-Chi for 1 hour
twice a week over 8 weeks showed no change in
pain level (p = 0.058) or physical well-being
(p = 0.052), but significant improvement in anxi-
ety (p = 0.003), depression (p = 0.02), emotional
well-being (0.027), and fatigue (p = 0.03) [136].
Though Tai-Chi likely improves quality of life,
this study does not support its use to alleviate
pain in patients with AIAA.

Omega-3 Fatty Acids Based on anti-
inflammatory effects of omega-3 fatty acids [137]
and benefits of use for rheumatoid arthritis [138]
as well as acute and chronic back pain [139], they
were studied in ATAA. Based on the RCT of the
Southwest Oncology Group (SWOG), which
studied omega-3 fatty acids versus placebo,
omega-3 fatty acid supplements cannot be rec-
ommended for AIAA [140]. In this multicenter,
RCT, those randomized to intervention received
3.3 g of omega-3 fatty acids, and those random-
ized to placebo received a blend of soybean and
corn oil. Pills were taken daily for 24 weeks.
Both placebo and omega-3 fatty acid groups had
improvement in joint pain. There was no differ-
ence between groups with regard to change in
pain level (p = 0.66), inflammation measured by
C-reactive protein (p = 0.71), or lipid profiles,
except for triglycerides.

Conclusions

Non-inflammatory joint pain, or arthralgia,
is common among women, especially among
women with recent diagnosis and treatment for
breast cancer. Work-up should include a baseline
evaluation with history, physical examination,
and laboratory evaluation that focuses on general
causes of joint pain and on causes of arthralgia
specific to breast cancer treatment. If an inflam-
matory cause of joint pain is suspected, if pain
does not fit a diagnosis of arthralgia related to
breast cancer treatment, or if pain and discomfort
persists despite standard/acceptable intervention,
then a referral to a rheumatologist is warranted.
Post-chemotherapy rheumatism is a time-limited
syndrome that occurs within 3—4 months after
completing chemotherapy, is typically unrelieved
by standard approaches, and subsides within
3—4 months. ATAA is troublesome in postmeno-
pausal women who are on adjuvant Als because
it interferes with full adherence to potentially
life-saving treatment and negatively impacts
quality of life. A regular exercise schedule and
adequate levels of vitamin D intake demon-
strated by appropriate blood levels can improve
both arthralgia and breast cancer outcomes and
are, therefore, recommended. Randomized trials
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have shown that switching to an alternative endo-
crine therapy, use of acupuncture techniques,
yoga practice, glucosamine-sulfate and chon-
droitin sulfate, and duloxetine can also provide
relief of AIAA. Attention to the onset of arthral-
gia in women with breast cancer will help lead
to appropriate and effective therapies that will
relieve symptoms and improve adherence to life-
saving Al therapy.
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Persistent Breast Pain

Tamara Somers, Sarah Kelleher, and Devon Check

Persistent breast pain (PBP) following treatment
for breast cancer is common and can be highly
distressing for breast cancer survivors. Each year
in the United States alone, more than a quarter
million women are diagnosed with breast cancer
and receive curative-intent treatments that can
result in PBP. Overall, there are more than 3.5
million breast cancer survivors in the United
States, with estimates of 25-60% having PBP,
with symptoms lasting from months to years fol-
lowing breast cancer diagnosis and treatment [1,
2]. PBP following a cancer diagnosis is typically,
though not always, thought to be related to sur-
gery. Pain defined as PBP following breast cancer
is often localized to the thorax, axillary upper
arm, and medial upper arm and has been charac-
terized as pain that is shooting, burning, or causes
pressure or numbness [3—-5]. In some cases, pain
may result from damage to the nerve fibers from
treatment and can be neuropathic in nature [3].
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There are several factors associated with the
development of PBP following breast cancer, and
the overall etiology is likely multifactorial [6].
PBP can have a profound negative impact on
quality of life for breast cancer survivors [7].
First, the breast pain that survivors experience
can interfere with their ability to participate in
critical activities of daily living as well as
decrease their participation in activities they
enjoy. There is evidence that PBP is a contribut-
ing factor to upper limb dysfunction [2] which
further contributes to inabilities to engage in
daily activities. Second, there are negative emo-
tional consequences of PBP for survivors. PBP
can serve as a constant negative reminder of can-
cer diagnosis, and this reminder can lead to a
high level of psychological distress [8]. Third,
PBP can result in the long-term use of pain medi-
cations, including opioid medications that can
negatively influence patients’ physical and psy-
chological health and often provides only limited
pain relief [9, 10]. Following breast cancer,
women who report persistent pain are much more
likely to report higher pain medication use than
women who do not report persistent pain [11].
Finally, PBP may also have high financial costs;
persistent pain following surgery in the United
States is estimated to have direct costs of $560 to
$635 billion annually or about $5600 per person
[12]. Though PBP following breast cancer diag-
nosis and treatment is common and has several
detrimental consequences, it has been challeng-
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ing to identify risk factors, conduct thorough
assessment, and outline optimal strategies for
interventions.

Risk Factors

There are a number of factors that may increase a
woman’s risk of experiencing PBP following a
breast cancer diagnosis and treatment. In this sec-
tion, treatment- and patient-related factors that
have the potential to increase a woman’s risk for
developing PBP are reviewed. Figure 7.1 pro-
vides a summary of risk factors for persistent
breast pain.

Treatment-Related Factors

Surgery Surgical procedures for breast cancer,
including mastectomy, breast conserving surgery
(BCS), and axillary surgery, improve cancer mor-
bidity and mortality but are closely associated
with the development of PBP following treat-
ment [1, 2]. Several research studies have exam-
ined the association between specific surgical
procedures and PBP.

Mastectomy is a common surgical procedure
following breast cancer diagnosis, and it is per-
formed in over 40% of women with breast cancer
[13]. While mastectomy is associated with a
decreased risk of local recurrence compared to
BCS [14, 15], for an estimated one-third of
women [16], mastectomy leads to PBP. BCS,
also called lumpectomy, quadrantectomy, or par-
tial or segmental mastectomy, however, can also
result in PBP [17-19].

Research has examined the rates of pain fol-
lowing surgery in women who have undergone
mastectomy or breast conserving surgery for
breast cancer. An epidemiological study exam-
ined the rates of chronic pain in the area of breast
surgery or ipsilateral arm in 258 breast cancer
survivors about 1.5 years following cancer sur-
gery (either mastectomy or lumpectomy) and
similar pain by location in a reference group of
774 women, randomly selected from the same
population but not having undergone breast can-
cer surgery [20]. Rate of post-mastectomy pain
syndrome was 24% in the surgery group com-
pared to similar pain in 10% of the reference
group: having undergone prior surgery, tumor
location in the upper lateral quarter, and younger
age both predicted increased risk for pain [20]. In

Treatment related factors

e Surgery
--Mastectomy
--Breast conserving surgery
--Axillary surgery
--Breast reconstructive surgery
* Radiation
e Chemotherapy

* Endorcrine therapy

*  Younger age (under 50)

*  Race/Ethnicity (non-white)
»  Lower education level

*  Lowerincome level

e Medical comorbidities

« High body mass index

Demographic & health related factors

Psychosocial factors
*  Anxiety
*  Pain catastrophizing
»  Self-efficacy for pain management

*  Depression

» Lack of physical activity
*  Poor nutrition

*  Smoking

*  Poor sleep

Behavioral factors

Fig. 7.1 Risk factors for persistent breast pain
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another study comparing PBP among women
who received breast conserving surgery for breast
cancer and women without a history of breast
cancer, PBP was reported by nearly half (46.5%)
of breast cancer survivors compared to 12.7% of
women without a breast cancer history (p < 0.05)
[21]. In a study of 261 women who had under-
gone single mastectomy in the last 3 years, 38%
reported persistent pain in the axilla, excised
breast area, medial arm, ipsilateral thorax, and/or
mastectomy scar area [22].

Lymph node biopsy is another common sur-
gery that women diagnosed with breast cancer
are likely to undergo. Lymph node biopsy is often
done to determine the staging of breast cancer,
either sentinel lymph node biopsy or axillary
lymph node dissection. Either of these procedures
can lead to increased PBP; however, several stud-
ies have suggested that axillary lymph node dis-
section rather than sentinel lymph node biopsy is
more likely to increase a woman’s risk of PBP [2,
23, 24]. Axillary web syndrome is a common spe-
cific side effect that can result following lymph
node biopsy; it involves the development of scar-
ring of connective tissue under the arm leading to
cording in the subcutaneous tissue and can result
in painful shoulder movements [25].

Breast reconstructive surgery following mas-
tectomy or breast conserving surgery is elected
by approximately 40% of women [26]. There are
several options for reconstructive surgery, and
generally women report that this type of surgery
improves their overall quality of life and can alle-
viate some of the emotional effects of breast can-
cer treatment procedures. However, there is also
some evidence that reconstructive surgery can
result in PBP. In particular, a retrospective study
of women who underwent breast cancer surgery
found that pain interference, upper limb dysfunc-
tion, and psychological distress were significantly
higher in women who underwent reconstruction
compared to women who did not [23].

Radiation Radiation therapy is a treatment that
some women receive to decrease risk of cancer
recurrence in the breast area following surgery

for breast cancer. Fields of radiation can include
whole breast, partial breast, chest wall, and
lymph nodes. Radiation can improve overall
cancer outcomes, though it is also associated
with treatment-related side effects (e.g., breast
swelling, skin changes, malaise, and fatigue).
Radiation can be associated with PBP, the
degree of which depends on the radiation treat-
ment history [2, 27]. Among women who receive
radiation therapy, radiation dose appears to be
an important risk factor in the development of
PBP [28, 29].

Chemotherapy Chemotherapy, usually deliv-
ered intravenously, improves breast cancer out-
comes. Chemotherapy can occur before (i.e.,
neoadjuvant) or after surgery (i.e., adjuvant) for
breast cancer. Although chemotherapy is not a
well-established risk factor for PBP after breast
cancer, a small number of studies have described
an association between receipt of chemotherapy
and PBP and general pain among women who
completed treatment for breast cancer [27, 30].
Pain related to chemotherapy is often neuropathic
in nature, possibly resulting from nerve damage
caused by taxane or platinum chemotherapy
which is commonly used in adjuvant chemother-
apy for breast cancer.

Endocrine Therapy Adjuvant endocrine ther-
apy for breast cancer, including tamoxifen and
aromatase inhibitors, is frequently recom-
mended for women with hormone receptor-posi-
tive disease following initial treatments for
breast cancer (i.e., surgery, radiation, chemo-
therapy) and can be prescribed for up to 10 years
or more. Adjuvant endocrine therapies reduce
the risk of cancer recurrence and death. They
have also been associated with a number of side
effects including muscle pain and joint pain or
stiffness. At least one study has also linked the
use of endocrine therapy following a breast can-
cer diagnosis to PBP [27]. Side effects, includ-
ing pain, can negatively impact patients’
adherence to endocrine therapy, increasing the
likelihood of cancer recurrence [31].
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Demographic Risk Factors

Following a breast cancer diagnosis and treat-
ment, there are patient-related and demographic
factors associated with PBP and pain. Based on
available research, women who are younger, typ-
ically thought of as under 50, are consistently
more likely to develop PBP following breast
cancer treatment [2, 24, 27, 30, 32-36]. Younger
age has been associated with persistent pain fol-
lowing breast cancer diagnosis and treatment in
several studies [37]. One study found that, com-
pared to women aged 60 to 69 years, women
aged 18 to 39 years had three times, and women
aged 40 to 49 years had two times, the risk of
developing persistent pain [2]. Possible explana-
tions for the association of younger age with
higher risk include increased nerve sensitivity,
higher anxiety level which lowers pain threshold,
and the often more aggressive nature of the breast
cancer and possibly more extensive surgical
treatment in this age group [19, 34, 38].

Other demographic factors that have been
associated with persistent pain in general follow-
ing breast cancer include race/ethnicity, educa-
tion level, and income level. Miaskowski and
colleagues [27] found that risk for PBP following
breast cancer treatment was related to patients
who are non-white, have less education, and
have lower income. Lower income [39] and edu-
cation [40] are well-established risk factors for
chronic pain in the general population, as well.

There are also a number of health-related fac-
tors that may increase a woman’s risk for devel-
oping both PBP and general pain following breast
cancer treatment. In particular, comorbidity bur-
den has been linked to pain among patients with
cancer, including breast cancer [27, 41, 42]. In
addition, overweight or high body mass index
(BMI) is consistently reported as a risk factor for
PBP following breast surgery [22, 36, 38, 43, 44].

Psychosocial Risk Factors
There are several psychosocial factors that have

been suggested to contribute to patients’ experi-
ence of persistent pain following breast cancer

diagnosis and treatment. Anxiety and factors
closely related to anxiety are consistently identi-
fied as likely to increase a woman’s risk of PBP
following a breast cancer diagnosis [7, 16, 27]. In
particular, pain catastrophizing, the tendency to
maintain exaggerated negative thoughts in
response to and in anticipation of pain [45], has
emerged as an important risk factor for persistent
pain after breast cancer. A study of breast cancer
survivors found that women with PBP were more
likely to have higher levels of pain catastrophiz-
ing than women without breast pain [8]. The
same study found that pain catastrophizing medi-
ated the relationship between PBP and emotional
distress; that is, women who catastrophize about
their breast pain were more likely to experience
increased emotional distress.

Patients’ confidence in their ability to manage
their pain (i.e., self-efficacy for pain management)
has also emerged as a critical psychosocial fac-
tor related to disease-related pain across several
medical conditions. Self-efficacy for pain man-
agement refers to an individual’s confidence in
their ability to effectively manage their pain [46].
Women with higher levels of confidence in their
ability to manage their PBP are likely to experi-
ence lower pain severity [47]. Although more
research is needed to understand the relationship
between depressive symptoms and PBP, several
longitudinal studies of women after breast cancer
surgery have identified preoperative depression as
a potential risk factor for the development of per-
sistent postsurgical pain [21, 27, 48, 49].

Health Behavior Risk Factors

Poor health behaviors, such as lack of activity or
exercise, poor nutrition, smoking, and poor sleep
have been associated with increased pain in the
general population [50]. However, most of these
factors have not been studied with respect to their
impact on PBP specifically in the context of
breast cancer. The exception is sleep disturbance,
which has been consistently shown to be associ-
ated with persistent pain following breast surgery
[7, 16, 27]. These behavioral health risk factors
have not been extensively studied in their rela-
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tionship with PBP following breast cancer diag-
nosis and surgery, but these are important factors
that may influence breast pain.

Genetic and Epigenetic Factors

Genetic and epigenetic variations may also help
to identify patients at risk for PBP after breast
cancer surgery. In particular, variations in three
single-nucleotide polymorphisms (SNPs) (i.e.,
interleukin 6 rs2069840, C-X-C motif chemo-
kine ligand 8, tumor necrosis factor rs1800610)
have been associated with the development and
maintenance of mild PBP [51]. Langford and col-
leagues [52] identified additional SNPs across 5
genes (i.e., potassium voltage-gated channel,
subfamily A, member 1 [KCNAI], potassium
voltage-gated channel, subfamily D, member 2
[KCND2], potassium inwardly rectifying chan-
nel, subfamily J, members 3 and 6 (KCNJ3 and
KCNIJ6), potassium channel, subfamily K, mem-
ber 9 [KCNKO9]) associated with development of
mild PBP. This study also identified 3 SNPs and
1 haplotype across 4 genes (i.e., KCND2, KCNIJ3,
KCNJ6, KCNK9) that were associated with
developing severe breast pain. These findings
suggest that variations in potassium channel
genes are associated with both mild and severe
PBP after breast cancer surgery.

Screening for PBP

Screening for PBP can be challenging due to the
inherently private, subjective, and complex expe-
rience of pain. However, it is critical to appropri-
ately assess patients to identify those who are
currently experiencing or may be at risk for expe-
riencing PBP in order to intervene early to reduce
symptom severity and interference and to improve
patient outcomes. Assessment should include
clinical interview and physical examination, and
consideration of important risk factors, including
breast cancer treatment history (i.e., surgery,
radiation, chemotherapy, hormonal therapy) and
demographic, psychosocial, and behavioral char-
acteristics. These risk factors can be assessed in

Clinical interview
* Patient report
* Provider inquiry

Careful review of patient
risk factors for persistent
breast pain

Use of patient reported
outcomes to assess pain
and risk factors for pain

Clinical physical
examination

Fig.7.2 Guide for assessment of persistent breast pain

several ways including clinical assessment at a
provider appointment by either interview or
questionnaires, evaluation of known risk factors
using interview, questionnaires, and/or medical
records, standardized patient reported outcome
assessment measures, and/or a combination of
these strategies. Figure 7.2 shows areas that are
important in the assessment of PBP.

Provider Appointment

In the clinic setting with the health care provider,
screening for PBP is multifaceted. PBP assess-
ment should focus on clinical pain assessments
that include provider assessment and exam and
patient report, a brief standardized self-report
pain assessment, and the provider’s consideration
of breast cancer treatment and demographic, psy-
chosocial, and health behavioral risk factors. For
the clinical pain assessment, the patient’s quali-
tative report of PBP is a good starting point to
provide context for the patient’s pain symptoms,
including location, onset and frequency/duration,
severity, type of pain, and description. Providers
are encouraged to ask the patient about breast
pain, as it is not uncommon for patients either to
not report or to underreport symptoms and side
effects of cancer and its treatment. The provid-
er’s clinical assessment should include a careful
physical examination to help identify the etiology
of the breast pain, if possible, to rule out malig-
nancy, and to inform treatment recommendations.

Providers should carefully assess patients’
cancer treatment history to identify risk factors
related to surgery, radiation, and chemotherapy
and other therapies. Providers should also con-



110

T.Somers et al.

sider demographic and medical factors such as
age and comorbid conditions, as these may also
increase a patient’s risk for PBP. As well, it is
important to assess psychosocial risk factors,
such as anxiety, depression, cancer-specific dis-
tress, pain catastrophizing, and decreased self-
efficacy for pain management. Other risk factors
such as lifestyle behaviors and genetic and epi-
genetic factors should be considered, as appropri-
ate. Each of these treatment- and patient-related
factors impact a patient’s experience of pain and
pain-related symptoms and inform treatment rec-
ommendations. Medical and demographic risk
factor data can be identified based on medical
chart review, and psychosocial risk factor data
can be identified based on clinical interview and
brief validated self-report tools commonly used
in cancer patients.

Patient Reported Outcome
Assessment Measures

Careful assessment of PBP following a breast
cancer diagnosis and treatment includes the use
of patient reported outcome (PRO) assessment
measures. PRO assessment measures will typi-
cally include standardized survey tools with dem-
onstrated strong psychometric properties. PROs
for women with PBP should include assessment

of pain and pain-related factors as well as vari-
ables known to be commonly associated with
pain and/or PBP following a breast cancer diag-
nosis. Detailed information on the most widely
used tools is provided below. Figure 7.3 provides
a detailed overview of PROs that can be used to
assess PBP. Figure 7.4 provides a quick guide to
a brief battery of PROs that can be used in clini-
cal practice [2, 16, 22, 53-69].

Pain The Brief Pain Inventory (BPI) [53] is one of
the most frequently used PROs in the cancer setting
and in patients with cancer. The BPI has several
subscales, administration can be quick, and scoring
is straightforward making it a reasonable tool for
regular clinical practice. Pain severity is assessed
with four BPI items, asking patients to rate their
pain on a scale from 0 = no pain to 10 = worst pain
imaginable, in response to “average pain,” “worst
pain,” “least pain,” and “pain right now,” over the
last 7 days. An average of the responses to these
four items is used to create a single pain severity
score. Pain interference is measured with seven
items asking patients to rate how much pain has
interfered with daily functioning (i.e., general
activity, mood, walking ability, normal work, rela-
tions with other people, sleep, enjoyment of life) on
a scale from 0 = does not interfere to 10 = com-
pletely interferes. The BPI also uses a body map to
measure the location of pain and assesses pain

Hospital Anxiety and Depression Scale (57)

Patient reported outcome #of | prief description of assessment
ltems
Pain
Brief Pain Inventory (53) 9-32 Pain severity, interference, location, medication
Breast Cancer Pain Questionnaire (16) 16 Pain frequency, location, intensity since surgery
McGill Pain Questionnaire (54) 15-2 | Qualitative pain, body map, pain visual analog scale
Pain DETECT Questionnaire (55) 12 Neuropathic pain
Anxiety and depression
Generalized Anxiety Disorder Scale (56) 2-7 Anxiety symptoms screening tool
Patient Health Questionnaire (59, 60) 2or9 | Depression screening tool
14

Commonly used in medical setting for anxiety and depression

Pain catastrophizing

Coping Strategies Questionnaire; Catastrophizing Subscale (64)| 6

Focus on helplessness and pessimism related to pain coping

Pain Catastrophizing Scale (65) 13 Catastrophic thinking: rumination, magnification, and helplessness.
Self-efficacy for pain management

Chronic Pain Self-Efficacy Scale (66, 67) 11-22 | Self-efficacy for pain management, physical functioning, symptom coping
Pain Self-Efficacy Questionnaire (69) 2-10 | Assesses level of confidence in coping with pain

Fig. 7.3 Patient reported outcome assessment tools for persistent breast pain
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medications and the amount of pain relief in the
past 24 hours or the past week. The short form BPI
is 9 items and takes about 5 minutes for patients to
complete, while the long form is 32 items and takes
patients about 10 minutes to complete. The BPI has
been shown to demonstrate change in response to
behavioral pain management and pharmacological
intervention for pain.

Anxiety The Generalized Anxiety Disorder 7
Item Scale (GAD-7) is a brief reliable, valid, and
efficient clinical measure that is used for screening
for Generalized Anxiety Disorder and assessing
and monitoring its severity in clinical practice and
research [56]. The GAD-7 includes 7 items assess-
ing clinically significant anxiety and asks patients
how often they have been bothered by each of the
symptoms over the past 2 weeks. Responses are
measured on a rating scale that ranges from 0 = not
at all to 3 = nearly every day. Example items
include the following: feeling nervous, anxious, or
on edge; not being able to stop or control worry-
ing; trouble relaxing; and being so restless that it is
hard to sit still. Items are summed to reflect an
anxiety severity score and range from 5 to 9 indi-
cating mild anxiety, 10-14 indicating moderate
anxiety, and >15 indicating severe anxiety. When
used as a screening tool, further assessment and/or
referral to a mental health professional is recom-
mended for scores of 10 or greater. The GAD-7 is
not only helpful for determining the severity of
initial anxiety symptoms but also for monitoring
change in symptoms and effects of treatment over
time [56]. An ultra-brief 2-item version of the
GAD-7 (GAD-2) has been created and has been
shown to be accurate in detecting the four main
types of anxiety (i.e., generalized anxiety, panic,
social anxiety, and posttraumatic stress) [57, 58].
The GAD-2 is an ideal option for screening for
anxiety in busy clinic settings.

Depression The Patient Health Questionnaire
Depression Module (PHQ-9) is a brief reliable
and valid self-report measure of depression
severity that is commonly used in medical prac-
tice as both a clinical and research tool [60]. The
PHQ-9 includes 9 items assessing each of the 9
DSM-V depression criteria and asks patients how

often they have been bothered by each of the
symptoms over the past 2 weeks. Responses are
measured on a rating scale that ranges from 0 =
not at all to 3 = nearly every day. Example items
include the following: little interest or pleasure in
doing things; feeling down, depressed, or hope-
less; feeling tired or having little energy; and
trouble concentrating on things, such as reading
the newspaper or watching television. Items are
summed to reflect a depression severity score and
range from O to 4 indicating minimal or none,
5-9 indicating mild, 10-14 indicating moderate,
15-19 indicating moderately severe, and 20-27
indicating severe depression. The PHQ-9 is help-
ful for determining the severity of initial depres-
sive symptoms as well as to monitor change in
symptoms and effects of treatment over time
[60]. Similar to the GAD-2 described above, a
2-item version of the PHQ-9 (PHQ-2) has been
developed and has demonstrated good sensitivity
and specificity for detecting depressive disorders
[57, 59]. Similarly, the PHQ-2 is ideal for screen-
ing for depression in busy clinic settings.

Combined Anxiety and Depression The Hospital
Anxiety and Depression Scale (HADS) is a simple
yet reliable tool that is used by clinical providers in
the medical setting to screen for and understand a
patient’s experience of anxiety and depression,
which often coexist [61, 62]. The HADS is a popu-
lar screening tool and preferred by many medical
providers because it is brief and easy to use. It is
comprised of 14 total items — 7 anxiety items and
7 depression items — and takes 2-5 minutes to
complete. Items are scored on a response scale
with four alternatives ranging from O to 3. Example
items include the following: I feel tense or “wound
up”’; I still enjoy the things I used to enjoy; worry-
ing thoughts go through my mind; and, I look for-
ward with enjoyment to things. After adjusting for
six items that are reverse scored, responses are
summed to obtain the two subscale total scores.
Recommended cut-off scores allow for quantifica-
tion of mild (8-10), moderate (11-14), and severe
(15-21) symptoms.

Pain Catastrophizing Pain catastrophizing in
oncology patients is commonly measured with the
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Coping  Strategies  Questionnaire’s  Pain
Catastrophizing subscale [63, 64]. The 6-item cat-
astrophizing subscale reflects elements of help-
lessness and pessimism in relation to one’s ability
to deal with pain. Items are rated on a scale rang-
ing from O = never do to 6 = always do when in
pain. Example items include the following: It’s
terrible and it’s never going to get any better; I
worry all the time about whether the pain will end;
and I feel like I can’t go on. There is also a 2-item
version of this scale that can be used and has
shown validity [70]. Research has shown that indi-
viduals who demonstrate high levels of pain cata-
strophizing experience high levels of physical and
emotional distress associated with their pain.

The Pain Catastrophizing Scale (PCS) is another
widely used measure of catastrophic pain-related
thinking [65]. The PCS is a brief 13-item instru-
ment, taking less than 5 minutes to complete and
score, that assesses three dimensions of cata-
strophic thinking including rumination, magnifica-
tion, and helplessness. The PCS asks individuals to
reflect on past painful experiences and indicate the
degree to which they experienced each of 13
thoughts or feelings when experiencing pain.
Responses are measured on a 5-point scale ranging
from O = not at all to 4 = all the time. Example
items include the following: I can’t stop thinking
about how much it hurts; I worry that something
serious may happen; and, It’s awful and I feel that
it overwhelms me. PCS items are summed to create
three subscale scores as well as a total score.
Research has shown that a total PCS score of 30
represents a clinically relevant level of catastroph-
izing. The PCS has demonstrated excellent internal
consistency and validity [65].

Self-Efficacy The self-efficacy for pain manage-
ment subscale of the Chronic Pain Self-Efficacy
Scale [66, 67] is a brief questionnaire measuring
patients’ confidence in their ability to cope with
the consequences of chronic pain. Specifically,
this subscale contains 5 items that inquire about
patients’ certainty about degree of pain control,
pain during daily activities, and making pain
reductions without extra medication. Items are
rated on a 10-point scale ranging from 10 = very
uncertain to 100 = very certain. Example items
include the following: How confident are you

that you could decrease your pain quite a bit?;
How certain are you that you can continue most
of your daily activities?; and How certain are you
that you can keep your pain from interfering with
your sleep?. Items are averaged to provide an
overall self-efficacy for pain control score. This
scale has shown good reliability [66] and has
often been used in patients with cancer [71].

The Pain Self-Efficacy Questionnaire (PSEQ)
[68, 72] is another established measure of pain self-
efficacy that is used with chronic pain patients in
clinical and research settings. The PSEQ gets at an
important element of self-efficacy — persistence in
the face of obstacles and aversive experiences — by
measuring an individual’s level of confidence in
performing activities in the context of pain. The
PSEQ contains 10 items that ask an individual to
rate their confidence that they can do various things
at present, despite the pain. Items are rated on a
scale ranging from O = not at all confident to 6 =
very confident. Example items include the follow-
ing: I can enjoy things, despite the pain; I can do
most of the household chores, despite the pain; I
can cope with my pain in most situations; and I can
live a normal lifestyle, despite the pain. The PSEQ
has strong psychometric properties, including a
high degree of reliability and validity [68]. More
recently, a 2-item short form of the PSEQ (PSEQ-
2) has been developed to reduce patient and pro-
vider burden [69]. The PSEQ-2 has been shown to
be valid and reliable, and can save valuable time in
busy clinical settings [69].

Patient Number of
Risk factor reported ftems
outcome tool
: . Brief pain
Pain severity inventory (53) 4
Anxiety & Patient health
depression questionnaire (59) 2
Pain Coping strategies 5
catastrophizing questionnaire (70)
Self-efficacy Pain self-efficacy 5
Ran questionnaire (67)
management

Fig.7.4 Quick guide to brief assessment of psychosocial
risk factors for persistent breast pain
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Treatment of PBP

With high survival rates and longer survivorship,
breast cancer is being considered within a chronic
disease framework. There is increasing attention
given to comprehensive post-treatment interven-
tion strategies to address the impact of breast
cancer. When recommending treatments, provid-
ers should consider all patient risk factors and
patient’s individual interest to determine the most
appropriate and targeted intervention. For exam-
ple, exercise interventions may be particularly
beneficial for patients with PBP and comorbid
obesity. Further, patients with PBP who are expe-
riencing anxiety and depression may be particu-
larly good candidates for a mindfulness-based
behavioral treatment due to its known benefits on
emotional and physical health (e.g., reduced
stress, improved sleep, reduced fatigue). Here we
provide an overview of potential treatments for
women with PBP. Figure 7.5 provides an over-
view of treatment options for PBP.

Medication

Medications commonly used for pain, such as
acetaminophen or non-steroidal anti-nflammatory
drugs, may provide some pain relief and can be
considered for PBP. The use of medication spe-
cifically for PBP following breast cancer diagno-
sis and surgery has not been well studied, though
some work has identified several medications that
may be useful in treating PBP. Gabapentin and

venlafaxine have shown some success in decreas-
ing pain following mastectomy and lumpectomy
[73, 74]. Amitriptyline escalated from 25 mg to
100 mg per day over 4 weeks has also been shown
to provide greater relief than placebo for neuro-
pathic pain following breast cancer surgery in a
randomized trial; however, there was some con-
cern among study participants related to adverse
effects of the active medication [75]. The use of
medications for PBP following surgery should
be considered ensuring a careful assessment of a
patient’s pain and consideration of other risk fac-
tors with particular attention paid to the duration,
severity, and description of pain as well as side
effects of medication. Also see discussion about
post-mastectomy pain syndrome elsewhere in
this volume, in Chap. 8 (Neuropathy).

Exercise, Physical Activity,
and Physical Therapy

Exercise and physical activity show strong bene-
fits in the treatment of general pain as well as
mobility, fatigue, and quality of life in women
following a breast cancer diagnosis and treatment
[76]. Historically, a common concern has been
the safety of exercise or physical activity in
patients during and after cancer treatment; how-
ever, a growing body of research suggests that
most exercise- or activity-based programs are
safe, well tolerated, and effective in providing
physical and psychological health benefits to
women with breast cancer [77-81]. There is evi-

Treatment options for persistent breast pain
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Acetaminophen Exercise programs

NSAIDS
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Complementary &

Psychosocial interventions TR A R e ieS

Cognitive behavioral therapy

Yoga
Pilates
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Fig. 7.5 Treatment options for persistent breast pain
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dence in several disease populations that exercise
can reduce anxiety and depression and improve
self-efficacy and cognitive function. In a study of
older breast cancer survivors undergoing aroma-
tase inhibitor therapy, a 9-month combined resis-
tance and aerobic exercise program lead to
decreased bodily pain along with other positive
outcomes [82]. It is always strongly recom-
mended that patients consult their physician prior
to starting any type of exercise program.

While exercise programs appear to provide a
number of benefits for women following a breast
cancer diagnosis [83], less work has been done
on how exercise specifically impacts PBP fol-
lowing a breast cancer diagnosis and treatment.
A systematic review found that programs includ-
ing stretching and active exercises are effective
for treating postoperative pain and limited range
of motion following breast cancer treatment [84].
One study examined the use of physical therapy
or physical therapy combined with manual lym-
phatic drainage in 41 women with axillary web
syndrome following lymph node biopsy [85].
Axillary web syndrome is a side effect of surgery
that involves scarring or connective tissue under
the arm; it can cause pain and impact movement.
This 4-week program included 3 weekly ses-
sions of physical therapy for both conditions, and
the condition with lymphatic drainage received
5 manual lymphatic drainage sessions weekly.
Compared to the physical therapy-only group,
the combined treatment group demonstrated sig-
nificantly greater changes in pain and arm volume
improvements in quality of life, pain, strength,
and other important outcomes were seen in all
participants [85]. Physical therapy may be espe-
cially helpful for women who experience a fear
of movement or hesitancy to exercise due to fear
of injury; physical therapy can help safely and
gradually introduce movement and exercise.

Exercise programs are increasingly being
delivered with the use of mobile and other tech-
nology. For example, a study of 81 breast cancer
patients who completed adjuvant therapy for
early-stage cancer found that an 8-week internet-
based, tailored exercise program led to improve-
ments in arm symptoms and reductions in
participants’ rating of pain severity and interfer-

ence. In addition, House et al. [83] examined the
use of an 8-week virtual robotic rehabilitation
system that engaged breast cancer patients in
upper body bimanual exercises while also pro-
viding cognitive training and affective relief; they
found that pain tended to decrease and depres-
sion improved. Other researchers are actively
developing mobile programs for exercise follow-
ing breast cancer diagnosis and treatment. For
example, Fu and colleagues [86] have developed
and are evaluating a mobile-based system to pro-
mote the completion of daily routine exercises to
increase lymph flow and drainage using a web-
based and mobile system targeting lymphatic
pain.

Psychosocial Interventions

Psychosocial interventions have shown benefits
for a number of distressing symptoms following
breast cancer, including pain, and are desirable
because they are associated with minimal side
effects. Systematic reviews and meta-analyses
have found that psychosocial interventions reduce
pain following breast cancer and also have posi-
tive impacts on many outcomes, including quality
of life [87, 88]. Psychosocial interventions have
most commonly targeted general pain, in contrast
to breast pain specifically. As these do show ben-
efits for pain in general, this suggests that there
will also be benefits for patients with PBP.
Cognitive-behavioral therapy (CBT) is a com-
mon psychosocial intervention used to improve
outcomes in patients with disease-related chronic
pain including cancer. CBT interventions typi-
cally include a set number of sessions (i.e., 4—12)
and teach patients specific cognitive and behav-
ioral skills to improve their self-efficacy for pain
management and decrease pain catastrophizing,
which are two psychosocial risk factors for per-
sistent pain. Skills taught in CBT protocols
include relaxation, activity pacing, pleasant
activity planning, cognitive restructuring, calm-
ing self-statements, goal setting, and problem
solving. CBT interventions often use PROs for
assessment, and the therapist and the patient can
review improvements in pain symptoms and
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problem solve around symptoms that may not be
improving. In a study that included women with
breast cancer, a 4-session CBT protocol delivered
by both in-person sessions at the medical center
and videoconferencing in the patient’s home (a
highly accessible intervention) was found to
improve pain severity and interference [89] as
well as increase self-efficacy for pain. Other
work has found that a similar protocol delivered
to women with breast cancer and persistent pain
in a medically underserved area at their oncology
community clinic led to decreased pain and
improved self-efficacy [90].

Mindfulness-based psychosocial interven-
tions, particularly Acceptance and Commitment
Therapy (ACT), have demonstrated benefits for
reducing pain as well as improving sleep and
reducing fatigue in women following a breast
cancer diagnosis [91]. Mindfulness-based inter-
ventions focus on increasing mindfulness and
pain acceptance and improving overall emotional
functioning. One study, in a group of women
undergoing breast cancer surgery (N = 54), com-
pared a single session ACT intervention to usual
care and found positive effects of ACT on post-
surgical pain and anxiety up to 3 months follow-
ing surgery [92].

Complementary and Alternative
Interventions

Complementary and alternative interventions
may have some positive effects on pain as well as
other symptoms following a breast cancer diag-
nosis. Complementary and alternative interven-
tions include the use of natural products,
mind-body medicine, manipulative body-based
practices (e.g., massage), mindfulness-based
interventions (e.g., yoga), and acupuncture.
Evidence for these approaches in reducing PBP
remains limited due to a lack of high-quality
research and represents an area for further study
to broaden potential treatment options for patients
with PBP.

Yoga is another treatment option for women
with PBP that has grown in popularity over recent
years due to increasing interest in mind-body

practices. Yoga teaches strategies that promote
strength, balance, and flexibility; breathing tech-
niques that have relaxing and energizing effects;
and meditation for mental and emotional calm
and clarity [93]. Yoga is also considered gentle
and low impact, which is particularly important
for cancer patients who experience PBP and
fatigue. Research suggests yoga that takes a gen-
tle approach (i.e., modified poses with meditation
and breathing techniques) can reduce the number
of side effects of treatment (e.g., pain, fatigue,
nausea) and be effective in managing pain as well
as fatigue and sleep problems [94, 95]. One study
showed that an 8-week yoga program focused on
gentle postures, meditation, and breathing sig-
nificantly lessened pain and fatigue in women
with metastatic breast cancer [93, 96]. Practicing
yoga has also been shown to be beneficial in
decreasing symptoms of anxiety and depression,
which increase breast pain following treatment
[97]. Other complementary and alternative prac-
tices, such as Pilates and acupuncture [98], may
also provide benefits for decreasing PBP [99,
100].

Summary

PBP following a breast cancer diagnosis is dis-
tressing and has a significant negative impact on
quality of life. Surgery for breast cancer, includ-
ing mastectomy, breast conserving surgery, and
lymph node surgery, can lead to PBP. Radiation,
chemotherapy, and endocrine therapies can
also contribute to the development of PBP in
women following a breast cancer diagnosis.
In addition to these treatment-related factors,
younger age, minority racial status, lower edu-
cation, lower income, and increased BMI are
also related to PBP. Psychosocial factors such
as anxiety, depression, pain catastrophizing,
and decreased self-efficacy for pain manage-
ment further contribute to the maintenance of
PBP. Routine assessment for PBP in breast can-
cer survivors is recommended and can include
provider clinical interview and patient clinical
report, review of medical records to assess risk
factors (e.g., surgical history, medical comorbidi-
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ties), and use of standardized PROs. Once PBP
has been diagnosed, treatment options include
exercise and psychosocial interventions in addi-
tion to or in lieu of medications.
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Introduction

Peripheral neuropathy is a very common side
effect of breast cancer treatment that can arise
from both surgical treatment and systemic treat-
ment with chemotherapy agents. This can be a
life-altering side effect during and after cancer
treatment. Long-term neurotoxicity can have a
substantial impact on quality of life and overall
survivorship. This chapter on neuropathy within
the breast cancer patient population will review
different types or origins of treatment-induced
neuropathy, identify risk factors, and summarize
available literature regarding prevention and
treatment. While the information provided on
chemotherapy-induced peripheral neuropathy
(CIPN) is somewhat generalizable to a variety of
patients that have received chemotherapy or have
certain risk factors, this is especially pertinent to
breast cancer survivors, given the high percent-
age of patients that experience CIPN following
disease treatment.

Origin
Post-mastectomy Pain

Persistent pain sometimes follows surgical
treatment for breast cancer and has a negative
impact on quality of life for cancer survivors
[1]. Surgical treatment of breast cancer can be
divided into two surgical procedures on the
breast (lumpectomy and mastectomy) and two
in the axilla (sentinel lymph node biopsy
(SLNB) and axillary lymph node dissection
(ALND)). The term postmastectomy pain syn-
drome (PMPS) has been used to describe a neu-
ropathic pain syndrome in and around the site
of surgery originally attributed to intercosto-
brachial nerve (ICBN) damage during surgical
dissection [2]. The International Association
for the Study of Pain (IASP) defines PMPS as
persistent pain soon after mastectomy or
lumpectomy affecting the anterior thorax,
axilla, and/or upper arm [3]. PMPS has a vari-

able prevalence ranging from 25% to 60% [4].
This wide prevalence range is likely due to
inconsistent definitions across studies. Studies
focusing on the narrower category of neuro-
pathic pain tend to place the incidence at a
lower rate (e.g., 23.9%) [5] than those includ-
ing a broader range of post-mastectomy pain
symptoms, such as musculoskeletal pain, phan-
tom breast pain, or lymphedema (e.g., 47%)
[1]. This broader range of pain syndromes has
been characterized as persistent post-mastec-
tomy pain (PPMP) to differentiate from the
classic PMPS [1].

There are pre-, intra-, and postoperative risk
factors associated with the development of per-
sistent pain after breast cancer surgery [1].
Preoperative risk factors associated with PPMP
include age under 40 years, minority race/eth-
nicity, the presence of preoperative breast or
other pain, and the presence of a psychiatric
diagnosis [1, 4]. The higher risk with younger
age may be related to the more aggressive nature
of the disease and more aggressive surgical
treatment in the younger population [6]. The
effect of race/ethnicity may be the consequences
of minority patients receiving a diagnosis at a
more advanced stage which would require more
extensive surgical intervention, which is an
independent risk factor for the development of
PPMP [1]. Pain, whether at the breast or in dis-
tant areas of the body such as headache or low
back pain [4, 7], predisposes to the development
of PPMP. The mechanisms responsible for this
vulnerability are unclear, but are thought to be
related to central sensitization facilitating devel-
opment of postoperative pain [1]. Multiple stud-
ies have confirmed the association of chronic
postsurgical pain with depression, stress, and
psychologic vulnerability [8]. Similarly, there is
evidence of the association of anxiety, catastro-
phizing (the tendency to exaggerate the negative
consequences of events or decisions), sleep dis-
turbance, and somatization with the develop-
ment of PPMP [9].

Intraoperative risk factors for the development
of PPMP include the type of axillary surgery.
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Having an ALND, vs SLNB, is associated with a
higher risk of PPMP; of note, SLNB is the cur-
rent standard of care for assessment in the pres-
ence of lymph node metastatic disease [4, 10].
Some, but not all, studies suggest that damage to
the ICBN during axillary dissection leads to the
development of PPMP [4, 11, 12]. In contrast,
use of a preincisional paravertebral block has
been reported to decrease the prevalence and the
intensity of PPMP [13].

Postoperative risk factors for the development
of PPMP include higher levels of acute postop-
erative pain (pain begets pain) [4, 12] and receipt
of radiation therapy [14]. Adjuvant regional
radiotherapy increases risk of the development of
PPMP (OR =1.5,95% CI = 1.08-2.07, p = 0.03),
likely due to associated tissue fibrosis, nerve
entrapment, and limited range of motion of the
shoulder [1, 15].

Taxane Therapy

Taxane chemotherapy agents, such as docetaxel
(Taxotere™) and paclitaxel (Taxol™), are com-
mon chemotherapies utilized in the treatment
of both early-stage and metastatic breast can-
cer [16]. Taxanes are antineoplastics that act as
microtubule stabilizers, promoting the assembly
of microtubules by enhancing the action of tubu-
lin dimers and thereby inhibiting disassembly.
This inhibits cell replication by interfering with
the G2 mitotic phase. Additionally, chromosome
breakage can result from mitotic spindle distor-
tion [17]. Incidence of chemotherapy-induced
peripheral neuropathy (CIPN) from taxanes can
be as high as 87% and is more commonly seen
with paclitaxel [18] than other taxanes. Because
small-diameter sensory fibers are primarily
affected, sensory dominant neuropathy is the
primary presentation of taxane-induced neu-
ropathy and includes paresthesias, dysesthesias,
numbness, reduced proprioception, and loss of
dexterity in fingers and toes, though other areas
may also be impacted. Symptoms are dose-
dependent and can start as early as days after the
initial dose and can persist for up to 1-3 years
after therapy is completed. In some cases, how-

ever, taxane-induced neuropathy does not sub-
side with discontinuation of treatment and is a
lifelong issue [18].

The causative mechanism for taxane-induced
neurotoxicity is both complex and multifacto-
rial and driven by the following: microtubule
disruption, mitochondrial dysfunction, axon
degeneration, altered calcium homeostasis,
alterations in peripheral nerve excitability, and
neuroinflammation and immune processes. The
disruption of microtubules through aggregation
and bundling impairs axonal transport of syn-
aptic vesicles that contain lipids, proteins, and
ion channels. Compromised transport to distal
neuronal parts of these essential cellular compo-
nents and of mRNA lead to increased production
of reactive oxygen species (ROS). Increased lev-
els of ROS result in apoptotic activation, demy-
elinization, and cell structure disruption that
ultimately leads to signal transmission impair-
ment, immune activation, and pro-inflamma-
tory cytokine production that drives additional
mitochondrial damage [18]. Additionally, axo-
nal transport impairment leads to distal nerve
segment degeneration and axonal membrane
remodeling. Calcium homeostasis dysregula-
tion may also contribute to chemotherapy-
induced peripheral neuropathy as paclitaxel can
cause mitochondrial calcium release and may
incite endoplasmic reticulum calcium release.
Ion channel expression and function alteration
is perhaps another contributory mechanism as
decreased voltage-gated potassium channels
and increased voltage-gated sodium channels
have been correlated to peripheral neuropathy
development from paclitaxel. Finally, paclitaxel
drives increased production of pro-inflamma-
tory cytokines and decreases anti-inflammatory
cytokines which leads to immune cell activation
and neuroinflammation [18].

Risk and Baseline Workup

Peripheral neuropathy is a common and painful
complication from treatment for breast cancer.
Neuropathy can develop weeks or months after
the initiation of chemotherapy and last for months
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to years after completion. One of the most com-
mon risk factors is the receipt of taxane- or
platinum-based chemotherapy, as discussed
above. Another treatment-related risk factor is
having undergone mastectomy. Clinical risk fac-
tors for having neuropathy after cancer treatment
include older age, higher body mass index (BMI),
and the presence of neuropathy at baseline [19].

Diabetes is also a risk factor for CIPN. Patients
with diabetes are already predisposed to develop-
ing peripheral neuropathy due to nerve endings
being exposed to high levels of glucose. When
combined with taxane therapy, diabetic patients
tend to develop peripheral neuropathy at a greater
rate. Diabetic patients with or without complica-
tions had a two-thirds greater chance of develop-
ing CIPN [20].

The importance of a thorough medical history
should not be underestimated in the initial
workup for breast cancer survivors with periph-
eral neuropathy. A workup for underlying and
potentially treatable causes of peripheral neurop-
athy is indicated. Table 8.1 lists causes of periph-
eral neuropathy and how they are diagnosed or
excluded.

Lesser recognized risk factors for peripheral
neuropathy include vitamin deficiencies and toxin
exposure. Other causes of predominantly axonal
neuropathy include long-standing HIV infection,
chronic renal insufficiency, amyloidosis, hypo-
thyroidism, Lyme disease, and monoclonal gam-
mopathy of undetermined significance (MGUS).
Peripheral neuropathy associated with autoim-
mune disorders are more commonly demyelinat-
ing, including Guillain-Barre Syndrome. While
rare, there are known hereditary causes of neu-
ropathy, including Charcot-Marie-Tooth, mito-
chondrial disorders, and leukodystrophies. These
potentially undiagnosed conditions should be
ruled out in patients with CIPN.

One significant risk factor for peripheral neu-
ropathy after breast cancer treatment is obesity.
Obesity is defined as a body mass index (BMI)
greater than 30 kg/m? The study at Cleveland
Clinic conducted by Ali et al. showed that obese
patients were two times more likely to suffer
from peripheral neuropathy than underweight or
normal weight patients [21]. Obesity has also

Table 8.1 Neuropathy differential and workup

Risk factors
Vitamin deficiencies

Diagnosis

Check for deficiencies in
vitamins such as B12, folate,
copper, vitamin E, thiamine
Check for excess vitamin B6
Alcohol consumption/
alcoholism (thiamine
deficiency)

Heavy metal screen —
24-hour urine specimen
(lead, arsenic, mercury,
industrial agents)

Toxin exposure

Infection HIV testing
Hepatitis serologies
Lyme disease
Hypothyroidism Thyroid function testing
Monoclonal SPEP
gammopathy of (UEEE
undetermined Immunofixation
significance (MGUS)
Amyloidosis

Antinuclear antibodies
(ANA), erythrocyte

Autoimmune disorders
(i.e., Guillain-Barre

Syndrome) sedimentation rate (ESR)
Rheumatoid factor (RF)
Diabetes Hemoglobin Alc, fasting

blood glucose

been reported to increase the incidence of
diabetic-induced peripheral neuropathy [19].
This is due to increased insulin resistance and
obesity-related complications such as dyslipid-
emia. Another possible cause of increased risk of
peripheral neuropathy is that obese patients
receive increased doses of chemotherapy due to
higher body surface area.

Peripheral neuropathy symptoms prior to
diagnosis/treatment of breast cancer are prognos-
tic for peripheral neuropathy after treatment is
complete. One study showed that there was no
difference in reporting of peripheral neuropathy
symptoms in these patients even if scheduling of
paclitaxel is changed to every 2-3 weeks com-
pared to weekly treatment [21]. Previous periph-
eral neuropathy symptoms can also be linked to a
history of diabetes as stated above.

Older age is perhaps associated with increased
incidence of CIPN. One study conducted at
Memorial Sloan Kettering showed that, out of
296 study participants, 67.6% of participants
who were older than 65 years old experienced
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neuropathy compared to 55.4% of participants
who were younger than 65 [19]. This observa-
tion, however, was not noted across the board.
Another study at Cleveland Clinic looking at 650
patients from 2009 to 2016 showed that older age
was associated with lower risk of peripheral neu-
ropathy (p < 0.05) [21]. Furthermore, there was
another study where variables such as obesity,
treatment schedule, and age were assessed. In
this study, age was not an independent risk factor
for CIPN [22]. Further research needs to be per-
formed on this variable as the evidence is
inconclusive.

Vitamin-related causes of peripheral neuropa-
thy include deficiencies in vitamin B12, copper,
vitamin E, and thiamine, and excess vitamin B6.
Vitamin B12 deficiency can result from extreme
strict veganism, pernicious anemia, gastric
bypass, and/or prolonged antacid use with proton
pump inhibitors or histamine-2 receptor antago-
nists. Copper competes with zinc absorption, so
excessive zinc supplementation can cause cop-
per deficiency and lead to peripheral neuropa-
thy. Excessive vitamin B6, resulting from doses
greater than 2 g per day or taking lower doses,
such as 50 mg per day over an extended period
of time, may also contribute to peripheral neu-
ropathy [23].

Alcohol and toxin exposures are associated
with peripheral neuropathy. Alcoholism, for
instance, is associated with vitamin deficiencies
such as thiamine and folate. Therefore, inquiring
about alcohol use is important because patients
who are heavy drinkers are at risk for peripheral
neuropathy. Potential heavy metal toxins include
lead, arsenic, mercury, and industrial agents.
These are not particularly common in developed
countries but could still be seen with industrial
pesticides or well water. Exposure to these toxins
is known to cause neurotoxicity. Testing for
heavy metal toxins includes a 24-hour urine spec-
imen [23].

The baseline workup for neuropathy in breast
cancer survivors involves a series of investiga-
tions including history and physical exam, labo-
ratory data (as in Table 8.1), and electrodiagnostic
testing. In some cases, a referral to neurology is
also encouraged. As initial history, it is important

to gain a clear understanding of the duration and
degree of chronic illnesses that may be associated
with neuropathy (i.e., diabetes mellitus, mono-
clonal gammopathy) and duration of these ill-
nesses. Patients should also be queried about
recent viral illnesses, new medications, toxin
exposures, current alcohol use, and family his-
tory of disease that may be associated with neu-
ropathy. In addition to a full physical and
neurologic exam, the neurologic exam should
include assessment of upper and lower extremity
reflexes, distal sensation, and assessment of distal
muscle strength and atrophy [24]. As guided by
the history and physical exam, there are labora-
tory studies that can help determine the underly-
ing cause of neuropathy. Initial serum testing
should include fasting glucose, hemoglobin Alc,
vitamin B12 and folate, SPEP, thyroid function
tests, antinuclear antibodies (ANA), and erythro-
cyte sedimentation rate (ESR). Baseline urine
testing should include UPEP with immunofixa-
tion (IFE). Pending the history and physical
exam, other tests to consider might include HIV,
hepatitis serologies, rheumatoid factor (RF),
heavy metal screen, porphyrin screen, and testing
for Lyme disease, among others.

In addition to history/physical exam and lab-
oratory testing, electrodiagnostic testing includ-
ing either a nerve conduction study (NCS) or
electromyography (EMG) should be considered
to determine severity of neuropathy and type
(i.e., demyelinating vs axonal vs both). The
results can help narrow down the differential
diagnosis in concert with laboratory findings.
As an example, results that show a predominant
axonal neuropathy would point toward a sys-
temic disorder, toxin, or medication as under-
lying cause of neuropathy. On the other hand,
results illustrating a demyelinating process
would indicate an autoimmune or hereditary
disorder. In some cases, where there is either a
mixed picture, additional diagnostic testing is
needed to make a diagnosis, such as a lumbar
puncture or peripheral nerve biopsy.

Once a diagnosis of neuropathy is established,
there are tools to help determine severity of the
disease and/or how the symptoms may be impair-
ing a patient’s function and/or quality of life; see
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Table 8.2. The Common Terminology Criteria for
Adverse Events (CTCAE) was developed by the
National Cancer Institute (NCI) as descriptive
terminology which can be utilized for Adverse
Event (AE) reporting in the context of clinical
trials. A grading (severity) scale is provided for
each AE term, in this case sensory peripheral
neuropathy, from grade 1 (asymptomatic) to
grade 4 (life-threatening consequences where
urgent intervention is necessary). The European
Organization for Research and Treatment of
Cancer (EORTC) has developed a 20 question,
self-reported, quality of life (QOL) question-
naire to assess chemotherapy-induced periph-
eral neuropathy termed the Cancer Quality of
Life Questionnaire-Chemotherapy-Induced
Peripheral Neuropathy (QLQ-CIPN20) [25]. This
questionnaire supplements the core EORTC QOL
assessment and provides information specific to
severity and impact of CIPN to guide appropri-
ate interventions. The Total Neuropathy Score
(TNS) is another tool that has been developed
to assess chemotherapy-induced neuropathy and
has been directly compared with National Cancer
Institute Common Toxicity Criteria (NCI-CTC)
with high correlation between assessment scores;
however, the TNS did show a higher sensitivity
to CIPN changes than the NCI-CTC [26]. Finally,
the Functional Assessment of Cancer Therapy/
Gynecologic Oncology Group-Neurotoxicity
(FACT-GOG-Ntx) questionnaire includes an
11-item subscale in addition to the FACT-G
(general) questionnaire [27]. This validated tool
reliably evaluates symptoms and concerns asso-
ciated with CIPN. Each of these tools can be used
to assess neuropathy in clinical breast cancer care
and/or incorporated into the design of clinical tri-
als devoted to this patient population.

Table 8.2 Neuropathy assessment tools

Neuropathy tools

CTCAE (common terminology criteria for adverse
events)

QLQ-CIPN20 questionnaire

The Total neuropathy score (TNS)
FACT-GOG-Ntx (functional assessment of cancer
therapy/gynecologic oncology group-neurotoxicity)
questionnaire

Approaches to Treatment

Treatment of Post-mastectomy Pain
Syndrome

Persistent post-mastectomy pain is a complex
syndrome leading to pain and psychosocial and
physical dysfunction. Therefore, consideration of
a multidisciplinary approach may be beneficial
for management [28]. Like many neuropathic
pain syndromes, there is limited research on the
treatment of PMPS and PPMP, and no consensus
on treatment exists. Pharmacologic strategies are
aimed at reducing overall disease burden and,
therefore, should also be supplemented by non-
pharmacologic strategies. A thorough patient
assessment will identify the psychological fac-
tors (depression, anxiety, catastrophizing) dis-
cussed above that predispose to development of
and complicate management of PPMP. Use of
pharmacologic agents that target multiple aspects
of the patient’s presentation (e.g., use of dulox-
etine or venlafaxine to treat depression, anxiety,
and neuropathic and musculoskeletal pain) may
improve patient response [1].

The existing treatment modalities for PMPS
that have randomized, controlled trials with evi-
dence to support their efficacy include several
small studies. Kalso et al. studied amitriptyline
25-100 mg/day and found reduced neuropathic
pain (p < 0.05) with eight of 15 patients experi-
encing more than 50% reduction in pain intensity
[29]. Tasmuth et al. showed venlafaxine 75 mg/
day significantly (p < 0.05) reduced average pain
and maximum pain intensity, but not average
daily pain intensity compared to placebo [30].
Levetiracetam titrated to 3000 mg/day was not
found to have an effect on PMPS [31]. Caviggiolo
et al. studied autologous fat grafting in 72 study
patients compared with 41 controls with PMPS
and severe scar retractions following mastectomy
and radiotherapy. A statistically significant 3.2
point decrease in visual analog score (VAS)
(p = 0.0005) was found in the patients treated
with autologous fat grafting [32].

Because of the lack of prospective randomized,
controlled trials for the treatment of PMPS, guide-
lines published for the pharmacologic treatment
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of neuropathic pain are used to select agents. The
systematic review and meta-analysis published
by Finnerup provides guidance in selecting first-,
second-, and third-line agents for neuropathic
pain treatment. First-line agents include gaba-
pentinoids, serotonin-norepinephrine reuptake
inhibitors, and tricyclic antidepressants. Second-
line agents include capsaicin 8% patches, lido-
caine patches, and tramadol. Third-line agents
with limited evidence or increased potential risks
include botulinum toxin A and strong opioids,
respectively [33]. Prospective studies evaluating
standard neuropathic pain treatments to address
their effectiveness in PPMP specifically are nec-
essary to provide guidance on effective evidence-
based treatment.

Treatment of CIPN
Herbal Supplements

Alpha-Lipoic Acid (ALA)

Alpha-lipoic acid (ALA) is an antioxidant com-
pound with efficacy in patients with diabetic
neuropathy, theorized to be due to oxidative
stress and free-radical formation [34]. Due to
its benefit in this type of neuropathy, investi-
gators have studied its use for treatment of
CIPN. In a small study of 14 patients who had
received docetaxel and cisplatin chemotherapy,
investigators tried to determine benefit from
ALA on neurological symptoms [35]. Patients
received treatment with ALA 600 mg IV once
per week for 3—5 weeks, followed by 1800 mg
orally once daily until symptom recovery or a
maximum of 6 months. Neurologic symptoms
were evaluated and eight patients were found to
have symptom improvement [34]. Other results
include a median time to response of 4 weeks
and median duration of treatment with ALA
of 2 months, and investigators did not find any
significant adverse effects other than mild gas-
tric pain and Grade I/Il nausea/vomiting [35].
These studies include small sample sizes, and
the authors conclude that larger, randomized
studies are needed to better evaluate the role of
ALA in treatment of CIPN.

L-Carnitine/ALC (Acetyl-L-Carnitine)
Acetyl-L-carnitine (ALC) is a compound that
plays an important role in neuronal protec-
tion. In animal models, ALC has been shown to
improve sensory neuropathy and reduce sever-
ity of neuropathy [34]. In a large, randomized,
double-blind trial, investigators compared 409
patients receiving either ALC 3000 mg per
day or placebo, to determine benefit in preven-
tion of CIPN [36]. After 12 weeks, use of ALC
provided no evidence of benefit compared to
placebo. Concerningly, at further follow-up of
24 weeks, investigators noted that use of ALC
was associated with a statistically significant
increase in CIPN. This was the first study to
provide evidence that a nutritional supple-
ment increases neuropathy [37]. Maestri and
colleagues performed a small pilot study of
27 patients to determine the effect of ALC on
CIPN [38]. The primary objective of this study
was to investigate the activity of ALC in revers-
ing peripheral neuropathy. Patients were treated
with ALC 1 g I'V/day for at least 10 days. The
majority (73%) of the patients showed at least
one grade of reduction in severity of peripheral
neuropathy [38]. While there was one case of
insomnia reported from ALC, it was otherwise
well-tolerated. ALC may provide some benefit
for treatment of CIPN after chemotherapy ces-
sation, but should not be used for prevention
[39]; further studies are still needed to fully
determine its role in treatment.

Prescription Medications

Many pharmacologic agents such as anticon-
vulsants including carbamazepine, gabapenti-
noids like gabapentin and pregabalin, as well as
antidepressants such as amitriptyline have not
been studied as preventatives for CIPN. Because
of lack of evidence, these agents are not cur-
rently recommended for the prevention of CIPN
[39]. As the majority of evidence is found in the
CIPN treatment setting, the following will
focus on current literature and recommenda-
tions for the treatment versus prevention of
CIPN. A list of supplements and medications to
be considered for the treatment of neuropathy
in breast cancer survivors can be found in
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Table 8.3 Supplements and medications for the treatment of neuropathy

Dosing
Herbal supplements
Alpha-lipoic acid (ALA)

of 6 months

Acetyl-L-carnitine 1 g IV once daily for at least 10 days

(ALC)

Anticonvulsants

Gabapentin Incrementally escalated over 3 weeks to target dose
of 2700 mg daily

Pregabalin 75 mg twice daily with dose ranges of 150 mg to
450 mg daily

Lamotrigine 25 mg incrementally escalated every 2 weeks to

maximum dose of 150 mg twice daily

Tricyclic antidepressants

Nortriptyline Target maximum dose of 100 mg daily

Anmitriptyline 10 mg daily with dose escalation of 10 mg per week
to maximum of 50 mg daily

SNRIs/SSRIs

Duloxetine 30 mg daily for 1 week then increased to 60 mg daily

Topical

Topical analgesic gel
(amitriptyline/ketamine
+ baclofen)

for up to 4 weeks

Table 8.3, and our recommended management
approach for patients who develop CIPN is out-
lined in Fig. 8.1.

Antidepressants

Duloxetine

Serotonin and norepinephrine are neurotransmit-
ters that may inhibit input to neurons in the spinal
dorsal horn resulting in suppression of transmis-
sion of painful peripheral stimuli [40]. Because
serotonin-norepinephrine reuptake inhibitors
have shown benefit in the treatment of neuropathy-
related pain, they were hypothesized to poten-
tially treat CIPN as well. CIPN benefit with
duloxetine was demonstrated in a double-blind,
crossover trial that included 231 patients with
CIPN secondary to receiving a taxane or plati-

600 mg IV once weekly for 3-5 weeks, followed by
1800 mg/day orally until symptom recovery or a max

Varying doses due to compounded formulations,
including: baclofen 10 mg, amitriptyline 40 mg
(3%), ketamine 20 mg (1.5%) applied twice per day

Strength of recommendation

Inconclusive, further larger,
randomized trials are needed

Inconclusive, further larger
studies still needed

Inconclusive data, but a
reasonable option in select
patients with CIPN

Limited data, but a reasonable
option in select patients with
CIPN

Lack of evidence. Not
recommended given concern for
Stephens-Johnson syndrome

Inconclusive data, but a
reasonable option in select
patients with CIPN
Inconclusive data, but a
reasonable option in select
patients with CIPN

Inconclusive data, but a
reasonable option in select
patients with CIPN

Inconclusive data, but a
reasonable option in select
patients with CIPN

num. Patients assigned to duloxetine received
30 mg once daily for 1 week and then increased
to 60 mg daily for an additional 4 weeks. The
implementation of duloxetine resulted in
improvement in functional and quality of life
scores, pain, as well as improved numbness and
tingling in feet, although no change in hands
[41]. The benefit of duloxetine on CIPN is also
supported by a small, randomized crossover
Japanese trial in patients that had previously
received oxaliplatin, paclitaxel, vincristine, or
bortezomib. The trial included 34 patients in
which patients were randomized to receive
duloxetine 20 mg daily for 1 week and then
increased to 40 mg daily for 3 weeks or vitamin
B12 at 1.5 mg daily for 4 weeks [42]. Of note,
patients were allowed to continue other analge-
sics including opioids, pregabalin, acetamino-



8 Neuropathy

129

Patient with breast cancer history and CIPN

Basic history, physical exam,
and laboratory evaluation

| Suggestive of metastases? |

no

| History of chemotherapy? |

MN?

—

| Staging scans to rule out metastases

- Duloxetine

- Topical gel

- Look for other Non-pharmacologic interventions:
causes of Y
neuropathy oga .
. Exercise
- Consider referral Acupuncture The foIIowing! have not
to neurology T shown benefit for CIPN:
. - Glutamine
Pharmacologic interventions: Lamotrigine

Reasonable to consider:
- Gabapentin/pregabalin
- Tricyclic antidepressants

(baclofen/amitriptyline/ketamine)

Fig. 8.1 Recommended approach chemotherapy-induced peripheral neuropathy (CIPN) in a breast cancer survivor

phen, and nonsteroidal anti-inflammatory agents
though no new analgesic agents were allowed
during the study. There was an improvement in
severity of numbness and pain using a visual ana-
log scale in patients that received duloxetine sug-
gesting a beneficial effect on CIPN [42]. While
potential benefit has been shown with the use of
duloxetine for CIPN, additional prospective, ran-
domized trials are needed to determine overall
benefit and provide support for this recommenda-
tion. Duloxetine is provided as a recommenda-
tion for CIPN within the ASCO guidelines [39].

Tricyclic Antidepressants (TCAs):
Nortriptyline and Amitriptyline

The analgesic effect of TCAs is thought to be
related to increased serotonin and norepineph-
rine in pain modulating systems in the central
nervous system [43]. In a randomized, double-
blind, crossover study to determine the ben-
efit of nortriptyline in CIPN, specifically with
cisplatin, patients randomized to nortriptyline
received a target maximum dose of 100 mg
daily versus placebo. A total of 51 patients
were included within the study. There was no
significant difference with regard to quality of
life or paresthesia between groups though there

was potential effect in the second period of the
crossover design which may have been due to
carryover effect. Patients receiving nortriptyline
did experience increased dry mouth, dizziness,
and constipation [43].

The impact of another TCA, amitriptyline, on
CIPN was also explored in a double-blind, ran-
domized trial that included 44 patients that had
previously received chemotherapy containing a
platinum, taxane, or vinca alkaloid. Patients in
the treatment arm were initially treated with ami-
triptyline 10 mg daily with a dose escalation of
10 mg per week, up to 50 mg per day, for a total
of 8 weeks. While there was a trend toward
improved quality of life and global improvement
with patients receiving amitriptyline, sensory
neuropathic symptoms were not improved, and
no statistical significance was reached [44].
Despite lack of evidence supporting efficacy, the
current CIPN ASCO guidelines report it is rea-
sonable to consider TCAs given current limited
treatment options [39].

Anticonvulsants: Gabapentin, Pregabalin,
and Lamotrigine

After nerve injury, neuronal excitability is
hypothesized to be caused by a2d1 subunit
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upregulation of the voltage-dependent calcium
channels in the dorsal nerve root ganglia.
Gabapentin inhibits this subunit and thereby
reduces calcium influx and neurotransmitter
release from hyperexcited neurons, reducing
nociception [45]. Given gabapentin’s ability to
relieve peripheral neuropathy in other settings, it
was studied in a double-blind, placebo-controlled,
randomized, crossover trial in 115 patients with
symptomatic CIPN who had previously received
chemotherapy to include taxanes, platinums, or
vinca alkaloids. Patients were prescribed gaba-
pentin (300 mg capsules), and the dose of gaba-
pentin was incrementally escalated over 3 weeks
with a target dose of 2700 mg daily for 6 weeks
total of gabapentin. Overall, there was no differ-
ence in symptom severity between groups, and
adverse events were similar, suggesting no bene-
fit to the utilization of gabapentin for CIPN [46].
The benefit of pregabalin use for the treatment
of CIPN was reviewed in two similar retrospec-
tive studies in which patients had been treated
with oxaliplatin or paclitaxel chemotherapy.
Pregabalin doses ranged from 150 mg to 450 mg
daily. The administration of pregabalin was asso-
ciated with a significant decrease in CIPN, sug-
gesting pregabalin may be beneficial for reducing
severity of CIPN. Of note, both studies are retro-
spective in nature [47, 48]. In a prospective, ran-
domized trial, 46 patients diagnosed with breast
cancer receiving paclitaxel 80 mg/m2 for
12 weeks were randomized to pregabalin or pla-
cebo. Patients receiving pregabalin were initiated
on 75 mg twice daily starting on the first night of
chemotherapy and continuing for 12 weeks. The
pregabalin dose was decreased during the 13th
week to once daily at bedtime, after which
patients concluded the study. There was no dif-
ference seen between arms with regard to pain
scores, which limited enthusiasm for conducting
a phase II trial [49]. Although there is lack of evi-
dence for benefit, the CIPN ASCO guidelines do
provide gabapentin and pregabalin as reasonable
treatment options for CIPN given current limited
treatment options and established efficacy for
other types of neuropathic pain [39].
Lamotrigine acts to inhibit neuronal sodium
channel function, decreasing excitatory neu-
rotransmitter release, such as glutamate and aspar-

tate. Because increased activity of sodium channels
may lead to hyperalgesia and based on lamotrigi-
ne’s mechanism, lamotrigine has been studied as a
possible treatment option for CINV. Lamotrigine
was studied in 131 patients with symptomatic
CIPN that had previously received chemotherapy
with a taxane, platinum, or vinca alkaloid agent in
a randomized, double-blind trial. Patients received
lamotrigine 25 mg at bedtime for 2 weeks, 25 mg
twice daily for 2 weeks, 50 mg twice daily for
2 weeks, 100 mg twice daily for 2 weeks, and then
final dose escalation to 150 mg twice daily for
2 weeks. There was no statistical difference found
between groups with regard to pain scores, sug-
gesting no benefit of lamotrigine in the treatment
of CINV [50]. Given lack of evidence of efficacy
and the risk of Stephens-Johnson syndrome asso-
ciated with lamotrigine, it is not recommended for
the treatment of CIPN by the ASCO guidelines
[37, 39].

Topical Analgesic Gel: Amitriptyline/
Ketamine * Baclofen

Topical analgesic agents have been studied in
treatment of neuropathy, primarily in the setting
of diabetic neuropathy [34]. Topical formulations
have an advantage over oral agents in minimizing
systemic absorption and therefore widespread
toxicity and may be an innovative approach to
management of CIPN. Based on data in other
types of pain, a topical formulation of amitripty-
line and ketamine with or without baclofen has
been investigated for treatment of CIPN. These
three agents were selected due to their unique
mechanisms of action. In a double-blind, ran-
domized, placebo-controlled trial of 208 patients,
investigators sought to evaluate a compounded
topical analgesic gel for treatment of CIPN [51].
Patients were randomized to receive 1.31 g of
compounded gel containing baclofen 10 mg,
amitriptyline 40 mg (3%), and ketamine 20 mg
(1.5%) in a base of organogel versus an identical
placebo gel; patients were instructed to apply one
level spoonful of gel to each area of pain, numb-
ness, and/or tingling twice/day for 4 weeks. The
authors found a trend toward improvement in
sensory (p = 0.053) and motor (p = 0.021) symp-
toms over placebo [51]. The compounded topical
formulation appeared to be well-tolerated with-
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out systemic toxicities. However, further investi-
gation is needed as this compound is not FDA
approved and long-term safety has not been
established. Another consideration is that com-
pounded products are typically not covered by
prescription insurance plans, leading to excessive
costs. A larger phase III randomized, placebo-
controlled study of amitriptyline and ketamine
was evaluated in 462 cancer survivors with CIPN
[52]. Patients were instructed to apply up to 4 g
of a topical gel containing amitriptyline 4% and
ketamine 2% twice/day to each area with pain,
numbness, and/or tingling versus placebo.
Results from this study did not show a benefit in
use of amitriptyline/ketamine topical gel for
decreasing CIPN in cancer patients [52].
Providers should be aware that there is limited
scientific evidence for these topical gel formula-
tions. The most recent ASCO Practice Guidelines
panel suggests that there is declining interest in
their use (Loprinzi et al. 2020).

Non-pharmacologic Treatment
Options

Most research has focused on pharmacological
therapies which are aimed at pain control, but
this does not address the problem of motor weak-
ness due to loss of sensation. This can cause sig-
nificant problems with walking and balance
which in turn impairs quality of life. Yoga ele-
vates mood and improves balance. When yoga is
practiced by cancer patients, flexibility and bal-
ance improve. They also demonstrate decreased
pain severity which decreases stress and
improves sleep quality [53].

Exercise, in general, has potent anti-inflam-
matory effects. Multiple biological pathways are
affected during exercise. IL-6 is released during
exercise which exerts anti-inflammatory proper-
ties. Both low to moderate intensity walking and
resistance training are recommended with bene-
fits for neuropathy as well as quality of life [54].
If a patient has difficulty with stability, water
aerobics and a stationary bike are alternatives. If
peripheral neuropathy affects the patient’s hands,
padded gloves are recommended [55].

Acupuncture has been an integral part of tradi-
tional Chinese medicine for over 2000 years. A
small retrospective study of 18 patients showed
that weekly acupuncture over 6 weeks resulted in
symptomatic improvement in 82% of patients
[56]. The acupuncture used needling Jing-Well
points in both the hands and feet. Further research
was performed to add reflexology to the protocol.
Thirty breast cancer patients were treated with
acupuncture of 20 minute sessions 1-2 times/
week in addition to reflexology lasting
30-40 minutes. Reflexology included deep mas-
sage of the hands and feet including foot cush-
ions in addition to rotating of the wrists, hands,
ankles, and feet and rubbing the arms and ankles.
Seven patients with grades 3—4 neuropathy
reported grade 1-2 at 3 months and no symptoms
at the 6 months evaluation. All of the patients
completed the protocol without any significant
adverse events [56]. This study demonstrates
benefit for chemotherapy-induced peripheral
neuropathy but is limited by small sample size.

Additional Considerations
on Prevention

Chemotherapy treatments utilized for patients
with breast cancer often result in untoward
adverse effects, including neuropathy. When con-
sidering a management approach, prevention
with various supplements may be helpful to mini-
mize or prevent CIPN from occurring and affect-
ing patients’ quality of life. Dietary supplements
are commonly used as an adjunct to traditional
therapies in the breast cancer population [57].
Here we will review data to examine supplement
use for prevention and treatment of CIPN. A
summary of supplements for the prevention of
CIPN is provided in Table 8.4.

Supplements
Calcium/Magnesium

IV infusions of calcium and magnesium (Ca/Mg)
supplementation are a well-researched option for
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Table 8.4 Supplements for the prevention of neuropathy

Strength of recommendation
Moderate against use

Inconclusive for use with cisplatin/
oxaliplatin; moderately against use with
paclitaxel/carboplatin

Inconclusive, further placebo-controlled
studies needed

Moderate against use

Role Dosing
Calcium/ Prevention of 1 g calcium gluconate,
magnesium CIPN 1 g magnesium sulfate
infusions
Glutathione Prevention of 1.5 g/m2 glutathione IV over
CIPN 15 minutes before chemotherapy
Glutamine Prevention of 30 g divided daily for 4-7 days;
CIPN initiate after chemotherapy infusion
Vitamin E Prevention of 600-800 mg per day divided daily
CIPN during chemotherapy and up to

3 months after cessation

prevention of oxaliplatin-induced peripheral neu-
ropathy. When utilized, common dosing of each
agent consists of 1 g of calcium gluconate and 1
g of magnesium sulfate [34]. Oxaliplatin is asso-
ciated with two phases of neurotoxicity, includ-
ing acute and chronic, which are hypothesized
to be mediated through different mechanisms
[34]. In initial small studies, IV Ca/Mg infusions
were shown to decrease incidence and sever-
ity of CIPN symptoms [58]. Several placebo-
controlled trials were initiated to further support
previous data; however, these were prematurely
terminated due to inaccurate reports from one of
these studies that showed a decreased antitumor
activity from patients receiving Ca/Mg infusions
[37]. In a large phase III, placebo-controlled,
double-blind trial of 346 patients who received
oxaliplatin, patients received IV infusions of Ca/
Mg to prevent CIPN [59]. The study included
three treatment groups and patients received a)
Ca/Mg infusions before and after oxaliplatin,
b) Ca/Mg before oxaliplatin with placebo after,
and c) placebo infusions before and after oxali-
platin. Unfortunately, findings by Loprinzi and
colleagues confirm no differences exist in neu-
ropathy among the three study arms and therefore
no benefit to use of Ca/Mg infusions to decrease
CIPN from oxaliplatin therapy. Findings from
this study were further investigated by Pachman
and colleagues, which helped to describe pat-
terns of oxaliplatin-induced peripheral neuropa-
thy and also supported the idea that presence of
acute neuropathy projects progression to chronic
neurotoxicity. Researchers report that patients
with increased severity of acute CIPN with the

first cycle of chemotherapy were found to expe-
rience further chronic sensory neurotoxicity
(P < 0.0001) [60]. While we now have a better
understanding of oxalipatin-induced neurotox-
icity, Ca/Mg infusions do not have consistent
evidence of benefit, and providers should not rec-
ommend this supplement for prevention of CIPN.

Glutathione

Glutathione is a natural and potent antioxidant
supplement with a high affinity for heavy metals
[34]. A related compound, N-acetylcysteine, acti-
vates glutathione peroxidase, which also results
in an increased serum concentration of glutathi-
one [61]. The mechanism of benefit of glutathi-
one is thought to be due to prevention of platinum
adducts in the dorsal root ganglia [61]. Further
neuroprotective benefit of glutathione is through
inhibiting the activation of p53 [61]. Several
small studies have tried to evaluate the neuropro-
tective effects of glutathione, as well as
N-acetylcysteine, against CIPN. In initial smaller
studies, glutathione effectively prevented
cisplatin-induced peripheral neuropathy without
blunting effects of the chemotherapy on the
tumor [34]. Based on these positive results, a
randomized, double-blind trial of 151 patients
with ovarian cancer was conducted to study the
efficacy of cisplatin with placebo (normal saline)
versus cisplatin with glutathione to decrease
CIPN. Investigators found that there was a statis-
tically significant difference in peripheral neuro-
toxicity in patients treated with glutathione
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compared to control; other quality of life mea-
sures were also improved [62]. The investigators
concluded that the addition of glutathione to
cisplatin-based regimens allows for further treat-
ment with cisplatin due to decreased peripheral
neuropathy as well as improvement in patient’s
quality of life. In contrast to the above data, how-
ever, Leal and colleagues performed a phase III,
randomized, double-blind, placebo-controlled
study of 185 patients on a paclitaxel and carbo-
platin regimen. Patients received either glutathi-
one 1.5 g/m*> IV over 15 minutes before
chemotherapy or placebo. The study findings did
not support the benefit of glutathione to prevent
CIPN from this regimen [63]. As carboplatin is
the least neurotoxic of the platinum compounds,
investigators concluded that the majority of the
neurotoxicity from this regimen was due to pacli-
taxel. Therefore, glutathione was ineffective in
prevention of taxane-induced peripheral neurop-
athy [37]. Due to conflicting data, the recommen-
dation for use of glutathione for prevention of
CIPN from cisplatin and oxaliplatin remains
inconclusive, and further larger studies are rec-
ommended. ASCO Practice Guidelines recom-
mend moderately against the use of glutathione
for prevention of CIPN with paclitaxel/carbopla-
tin containing regimens [39].

Glutamine

Glutamine is an amino acid theorized to have
neuroprotective effects [34]. This has only been
studied in small trials to date with use of oral glu-
tamine. In one small study of 46 patients, 17
received glutamine at a dose of 10 g three times/
day for 4 days, starting 24 hours after completion
of high-dose paclitaxel chemotherapy [64]. The
investigators found that patients who received
glutamine had significantly less weakness, less
loss of vibratory sensation, and less toe numb-
ness than the control group. However, this study
was not randomized or blinded leading to possi-
ble bias. Another small study evaluated use of
glutamine to prevent oxaliplatin-induced neurop-
athy in 86 patients [65]. Patients were random-
ized to receive glutamine 15 g twice/day for

7 days, starting after oxaliplatin infusion (n = 42)
or not receive glutamine (n = 44). Patients who
received glutamine had a significantly lower inci-
dence of Grade III-IV peripheral neuropathy
than the control group without any effect on
response to treatment [65]. While these small
studies may support use of oral glutamine to
reduce CIPN, further investigation with random-
ized, placebo-controlled trials are recommended
to elucidate if any benefit exists. Additionally,
further standardization of appropriate dose of
oral glutamine is necessary to monitor for possi-
ble adverse effects.

Vitamin E

In a small open label, randomized, controlled
trial of breast cancer patients who received cis-
platin, paclitaxel, or a combination regimen,
subjects were randomized to supplementation
with oral vitamin E (600 mg/day) during che-
motherapy and 3 months after cessation com-
pared to patients who received no
supplementation [66]. Investigators found a sta-
tistically significant difference in the incidence
and severity of CIPN in the subjects who
received vitamin E supplementation compared
to the control group. The authors conclude that
vitamin E supplementation may have a neuro-
protective effect; however, limitations include a
small study sample without a placebo arm.
These researchers expanded their 2005 study
and looked in detail at neuropathy specifically
from taxane chemotherapy, including safety
profile [67]. They report that vitamin E is safe,
well-tolerated, and easy to obtain since it is oral,
thereby making it a cost-effective option for
prevention of CIPN. A large, randomized, phase
IIT study of 207 patients sought to better under-
stand the role of vitamin E in prevention of
CIPN [68]. Patients were randomized to receive
oral vitamin E 400 mg twice/day or placebo;
study subjects were on the following chemo-
therapy agents: taxanes (n = 109), cisplatin
(n = 8), carboplatin (n = 2), oxaliplatin (n = 50),
or combination (n = 20). There was no differ-
ence in incidence of grade 2+ neuropathy or
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time to onset of neuropathy between the two
arms. Investigators found that vitamin E did not
reduce CIPN; however, it was well-tolerated.
ASCO Practice Guidelines further support that
providers should not recommend vitamin E sup-
plementation due to a lack of consistent evi-
dence that it decreases peripheral neuropathy
[39]. Moreover, data substantiates that use of
antioxidants, such as vitamin E, during treat-
ment worsens prognosis [69, 70].

N-Acetylcysteine

N-Acetylcysteine (NAC) is another supplement
which has been considered for prevention of
CIPN. NAC is considered to have a protective
effect against CIPN through reduced oxidative
stress and free-radical destruction [71]. Further,
cysteine promotes production of glutathione, a
potent antioxidant. In a small prospective, ran-
domized controlled, open label study of breast
cancer patients (n = 75) receiving paclitaxel for
adjuvant therapy, investigators tried to determine
the incidence of different grades of peripheral
neuropathy [71]. Patients received either low-
dose NAC therapy (1200 mg daily) or high-dose
therapy (1200 mg twice daily) or were in the con-
trol group. At study conclusion (12 weeks), the
incidence of grade 2 and 3 peripheral neuropathy
was lower in the high-dose group (28.6%) than in
the other two arms, including the low-dose group
(61.9%) and control group (100%); this observa-
tion was statistically significant (p < 0.001) [71].
The authors concluded that oral NAC dosed at
1200 mg twice daily may reduce incidence and
severity of peripheral neuropathy from paclitaxel
therapy and improve patient’s quality of life.
However, due to limited data, the ASCO Practice
Guidelines state that providers should not recom-
mend NAC for prevention of CIPN [39].

Cryotherapy

Although not beneficial in the survivor setting
posttreatment, a noteworthy strategy used for
the possible prevention of chemotherapy-

induced neuropathy that may be helpful for
patients actively receiving chemotherapy has
been cryotherapy. Cryotherapy is the incorpora-
tion of cold therapy, such as wearing frozen
mitts and socks or applying ice to the hands and
feet, prior, during, and after taxane infusions.
The general principle behind this is due to vaso-
constriction within these localized areas (hands
and feet) which ultimately will reduce chemo-
therapy exposure to these areas and thus mini-
mize associated toxicities such as neuropathy.
Cryotherapy has been utilized with some suc-
cess in reducing chemotherapy toxicities such
as alopecia and oral mucositis [72]. The litera-
ture supporting cryotherapy is minimal and
inconclusive as there have been both positive
and negative trials; therefore, given this uncer-
tainty, it has not been implemented within clini-
cal guideline recommendations. A review of the
clinical trials that have investigated the imple-
mentation of cryotherapy can be found in
Table 8.5. Despite uncertainty of clinical bene-
fit, the use of cryotherapy can be considered for
some patients especially as overall it is consid-
ered a low-risk intervention as the primary
adverse event, if reported, was poor cold tolera-
bility. The majority of clinical data is within the
breast cancer patient population receiving
weekly paclitaxel. Cryotherapy is not recom-
mended for every patient and should not be used
in some, i.e., patients with Raynaud’s disease.
Of note, exclusion criteria were variable among
trials but included: history of peripheral neu-
ropathy, diabetes, peripheral vascular disease,
Raynaud’s disease, peripheral artery disease,
hand-foot syndrome, and absence of a finger or
toe. Consideration for cryotherapy should be
made for each individual patient.

Conclusion

Due to both surgical interventions and systemic
treatment, breast cancer survivors may be
affected by peripheral neuropathy that can con-
tinue long after treatment concludes and can sub-
stantially impact quality of life and overall
survivorship. While many potential treatment and



8 Neuropathy

135

Table 8.5 Cryotherapy clinical trials with peripheral neuropathy outcomes

Peripheral
neuropathy
Study Design Intervention outcome
Eckhoff et al., 1725 breast cancer patients Frozen gloves and socks 15 minutes Decreased
2013 receiving docetaxel 100 mg/m? X 6 before, during, and 15 minutes after
or 75 mg/m?® x 3 treatment
Griffiths et al., 29 breast cancer patients treated Elastogel gloves 15 minutes before, No change
2018 with paclitaxel 175 mg/m? x 4 during, and 15 minutes after treatment
Hanai et al., 36 breast cancer patients treated Elastogel gloves 15 minutes before, Decreased
2018 with weekly paclitaxel 80 mg/m* x during, and 15 minutes after treatment
12
Kanbayashi 43 breast cancer patients receiving Frozen gloves for 60 minutes No change
etal., 2019 nab-paclitaxel 260 mg/m?
Ruddy et al., 46 patients receiving weekly Crushed ice 15 minutes before, during, ~ No change
2019 paclitaxel 80 mg/m?> x 12 and 15 minutes after treatment
Sundar et al., 20 breast cancer patients receiving Continuous-flow hypothermia boots for ~ Decreased
2017 weekly paclitaxel 80 mg/m? x 12 2.5 to 3 hours
Wilkinson 41 breast cancer patients receiving Hypothermia mitts and slippers Decreased
etal., 2016 weekly paclitaxel 80 mg/m? x 12 15 minutes before, during, and

15 minutes after treatment

preventative measures have been investigated and
outlined within this chapter, there continues to be
a lack of literature support to provide strong rec-
ommendations. Additional clinical trials and sup-
portive evidence are needed in this unique patient
population.
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Introduction

There is growing subjective and objective evi-
dence to support the hypothesis that cancer itself,
independent of or together with chemotherapy,
can have a lasting negative impact on cognition.
Cancer-related cognitive impairment (CRCI) is a
broad term which refers to cognitive deficits
caused by either cancer, cancer treatment, or
both, and it is often difficult if not impossible to
pinpoint the exact cause in an affected patient.
Colloquially, this condition is often called “che-
mobrain.” CRCI can be one of the most frustrat-
ing aspects of cancer diagnosis, treatment, and
survivorship for both patients and providers.
Defining this impairment, estimating the risk,
testing for deficits, and managing symptoms are
extremely challenging. Though it is widely rec-
ognized that many cancer patients and survivors
experience a decline in cognitive function associ-
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ated with cancer and/or treatment, there is a rela-
tive paucity of data as analyses are limited by
inconsistent definitions, varying tumor types and
treatment regimens, disparate screening tools,
and non-randomized studies. The largest body of
evidence studying CRCI exists among patients
with breast cancer. Here we summarize the avail-
able data as it applies to breast cancer patients for
CRCI epidemiology, pathogenesis, screening,
and treatment.

Definition and Pathophysiology

CRCI describes mild to moderate cognitive
impairment any time after cancer diagnosis or
treatment in one or more of the eight cognitive
domains: sensation, perception, motor skills,
attention and concentration, memory, executive
functioning, processing speed, and verbal skills
(Table 9.1) [1]. In studies of chemotherapy-
related cognitive decline, the domains related to
the cerebral frontosubcortical circuit, namely,
memory, processing speed, and executive func-
tion, are most commonly affected [2]. Yet the
nature and magnitude of deficits are highly vari-
able among patients, and even the designation of
cognitive fields varies among studies. One cross-
sectional study of 28 early-stage breast cancer
patients most frequently identified decreased
attention, concentration, memory, mental flexi-
bility, motor function, and visuospatial ability
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Table 9.1 Cognitive domains and subdomains [1]

Cognitive domain Subdomain I

Sensation Multisensory
Perception Object recognition
Organizational strategies
Motor skills and construction Copying
Drawing

Other praxic skills

Attention and concentration  Selective attention

Subdomain IT Subdomain IIT

Sustained attention/vigilance

Memory Working memory
Central executive
Maintenance
Manipulation
Episodic/declarative
Procedural
Semantic
Prospective
Reasoning
Problem-solving

Executive functioning

Verbal Encoding

Spatial Storage

Object Retrieval (free, cued, forced-choice)
Location

Time-based

Event-based

Component skills management

Processing speed Fluency

Coding and tracking
Language/verbal skills Naming

Fluency

Reading and comprehension

compared to matched controls [3]. A longitudinal
study of 18 breast cancer patients receiving adju-
vant FAC (5-fluorouracil, doxorubicin, and
cyclophosphamide) chemotherapy found the
most common domains involved in cognitive
decline at 3 weeks post-chemotherapy were
attention, learning, and processing speed [4].

As mentioned above, CRCI describes the
mental deficits caused by the cancer itself as well
as any effects on cognition by chemotherapy or
other anti-neoplastic therapies such as radiation,
endocrine therapy, and targeted therapy. Notably,
up to one-third of cancer patients may have neu-
rocognitive deficits at baseline, even before they
receive cancer treatment [5]. Hypotheses for the
etiologies of CRCI have centered upon the cancer
itself, the treatment received, or risk factors
shared between developing cancer and develop-
ing cognitive problems. For example, impairment
can be caused by direct DNA damage by cyto-
toxic therapy leading to neurodegeneration, DNA
repair impairment, cytokine elevation, neu-
rotransmitter depletion, reduced antioxidant
capacity, or thrombosis within CNS microvascu-

lature. We will focus on data examining the spe-
cifically proposed mechanisms of genetic
susceptibility, underlying inflammation or
immune dysfunction, neural toxicity, and hor-
monal alterations [6-8].

Host Characteristics and Genetic
Susceptibility

One of the theories for CRCI pathogenesis is that
the genetic risk factors for developing cancer
itself and for cognitive problems after treatment
are shared. Risk factors include the presence of
low-efficiency efflux pumps, deficits in DNA-
repair mechanisms, deregulated immune
responses and functioning of cytokines, inher-
ently compromised blood-brain barrier effi-
ciency, and genetically modulated reductions in
neural repair capacity and neurotransmitter activ-
ity [9]. Specifically, one study assessed the role
of the E4 allele of apolipoprotein E, as it is asso-
ciated with higher risk of Alzheimer’s disease
and worse cognitive outcomes for those with



9 Cancer-Related Cognitive Impairment

141

brain injury, and found that lymphoma and breast
cancer survivors treated with standard chemo-
therapy who had at least one copy of the allele
had worse visual memory and spatial ability than
those without any copies of the E4 allele [10, 11].

Inflammation and Immune
Dysfunction

Several studies have assessed various cytokine
levels in breast cancer patients to determine their
potential roles in CRCI. One study focused on
elucidating the role of inflammation since it is a
process that could be modified. Breast cancer
survivors who received post-surgical radiother-
apy and cyclophosphamide, methotrexate, and
5-fluorouracil (CMF) chemotherapy had a lower
global cognitive performance on average than a
population-based sample of similarly aged
cancer-free women. There was a statistically sig-
nificant association between higher levels of
inflammatory markers and lower general cogni-
tive factor scores, even when stratifying to cancer
survivors [6]. Another analysis attempted to
determine the relationship between circulating
cytokines and cognitive performance prior to
starting cancer treatment. Post-menopausal
patients with newly diagnosed breast cancer had
lower memory performance and higher levels of
IL-1ra than age-matched controls, while cyto-
kines explained 6% of the total variance in mem-
ory performance in cancer patients but not control
patients, after adjusting for demographics and
cognitive factors [5]. Measurement of cytokine
levels prior to chemotherapy and then 12 weeks
after initiating chemotherapy in 99 breast cancer
patients demonstrated statistically significant
associations to change in cognitive performance
from baseline before chemotherapy over the
same time period for IL-1B and IL-6 with an
inverse relationship, and for IL-4 with a direct
relationship [12]. Lastly, another study measured
17 different cytokines in 75 early-stage breast
cancer patients at five different time points over 2
years and found the most variability over time in
IL-6, IL-12, IL-17, G-CSF, MIPS-1f, and MCP-
1. At baseline, patients with faster psychomotor

speed also had higher G-CSF and lower IL-17. At
the conclusion of the study, IL-7 and MCP-1
were inversely associated with psychomotor
speed and complex attention, while MIPS-1f
correlated to better complex attention [13].

Neural Toxicity

A variety of neuroimaging studies demonstrate
pervasive gray and white matter volume loss,
reduced white matter connectivity and integrity,
and altered brain activation for patients with
CRCI, with changes both existing prior to treat-
ment and/or exacerbated by chemotherapy [7,
14, 15]. One study sought to evaluate associa-
tions between brain imaging and cytokine levels
for breast cancer patients who had completed ini-
tial treatment and found that metabolism within
the medial prefrontal and anterior temporal cor-
tices on PET/CT brain imaging corresponded to
pro-inflammatory cytokine levels (IL-lra and
STNF-RII) and memory complaints at baseline,
after treatment, and 1 year after chemotherapy
[16]. Another study used MRI to measure bilat-
eral hippocampal volumes in breast cancer survi-
vors and healthy female controls and compared
measurements to various cytokine levels. The
results suggest that cytokine levels and left hip-
pocampal volumes for both groups were associ-
ated with verbal memory performance, and that
changes in hippocampal volume and in verbal
memory after chemotherapy could be mediated
by TNF-a and IL-6 [17]. A prospective study of
breast cancer patients and healthy controls dem-
onstrated increased bifrontal and decreased left
parietal activation than controls prior to treat-
ment; this resulted in decreased frontal hyper-
activation after completing chemotherapy and
increased hyperactivation 1 year after complet-
ing chemotherapy [15].

Hormonal Alterations
Both animal and human studies allude to a role

that estrogen might play in cognitive function.
Estrogen receptors are located throughout the
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brain in the hypothalamus, pituitary gland, limbic
system, and cerebral cortex. Estrogen has been
found to have a variety of positive effects in
oophorectomized rats: improved synapse forma-
tion, promoted cholinergic activity, and reduced
-amyloid deposition [18, 19]. A variety of obser-
vational studies demonstrate the possible nega-
tive effects of estrogen absence after
oophorectomy, including increased risk of cogni-
tive impairment, dementia, and parkinsonism,
and those effects were directly correlated with
worse outcomes for oophorectomy at an earlier
age, regardless of indication [19-23]. However, a
meta-analysis of 36 randomized trials confirmed
a negative impact of oophorectomy but con-
cluded that estrogen replacement therapy may
have a stronger and more lasting negative effect
on cognition over time [24].

Several studies have looked at the role of hor-
mone therapy on cognition. A randomized trial of
over 2000 post-menopausal women determined
there were small decreases in global cognitive
functioning when receiving conjugated equine
estrogen therapies that persisted even after stop-
ping therapy [25, 26]. Similarly, estrogen recep-
tor modulators tamoxifen and raloxifene both
seem to lead to small negative effects in cognitive
function in postmenopausal women [27, 28].
Various other studies demonstrate a possible rela-
tionship between antiestrogen medications and
cognitive deficits [18, 29, 30]. However, a longi-
tudinal study of 101 breast cancer patients deter-
mined that there were no significant adverse
effects of aromatase inhibitors or tamoxifen with
regard to cognitive function [31]. Thus, the true
impact of oophorectomy and anti-estrogen hor-
monal therapy on CRCI is, as yet, unclear.

Epidemiology

Prevalence rates of CRCI in breast cancer patients
and survivors vary greatly depending on the
study. One systematic review concluded a preva-
lence of 17-75% of breast cancer survivors hav-
ing deficits in various cognitive domains,
occurring from 6 months to 20 years after being
exposed to chemotherapy [32]. A different paper

cited an incidence of 19-78% of CRCI [2]. The
wide range of reported CRCI rates may relate to
inconsistent definitions of cognitive impairment
across the studies [33]. Therefore, the lack of a
clear definition of CRCI causes inherently wide
variations of prevalence rates, making it difficult
to counsel patients on the risk of this sometimes
debilitating condition.

As mentioned previously, cognitive deficits
may pre-exist before ever being treated with che-
motherapy, with 20-30% of breast cancer patients
having lower cognitive performance than age-
and education-matched controls at baseline [32].
Assessing cognitive function at baseline is prob-
lematic, however, as performance may be affected
by emotional distress due to the recent cancer
diagnoses, introducing bias [34]. A study of 101
breast cancer patients administered 12 standard-
ized cognitive tests prior to starting chemotherapy
and after completion; at baseline prior to che-
motherapy, patients were below test norms for
5 of the 12 tests, but patients showed significant
improvement overall at the second assessment
that occurred roughly 5 months later (p < 0.001).
Performance was independent of anxiety, depres-
sion, or self-reported cognitive problems [33].

Some studies question whether “chemobrain”
is a true phenomenon. A meta-analysis of 30
studies outlined a negative relationship between
cognitive domains and chemotherapy for 20 of
21 average weighted effect sizes, and a non-
significant association between chemotherapy
and cognitive scores when comparing cognitive
performance to a patient’s own baseline score
[35]. Two follow-up meta-analyses suggested
diminishing relationships between chemotherapy
and cognitive impairment, especially when tak-
ing into consideration whether study design was
prospective and longitudinal [36, 37]. By follow-
ing the same patients over time instead of com-
paring them to controls or test score norms, the
relationship between chemotherapy and cogni-
tive impairment becomes less and less clear [33].
It is unclear if this is because the relationship
does not exist or if the effects attenuate over time.

Alongitudinal study of 18 breast cancer patients
was designed to evaluate the aforementioned
meta-analysis’ claim and found that 6 patients had
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cognitive impairment at baseline, 11 patients had
relative impairment compared to baseline in at
least one domain shortly after chemotherapy, and
of those 11, 5 remained stable long-term, 5 showed
improvement, and 1 showed mixed results [4]. A
larger longitudinal study later compared 50 breast
cancer patients on adjuvant chemotherapy to 43
healthy controls and demonstrated that patients
receiving chemotherapy were more likely to show
cognitive decline over time than controls (34% vs
19%, OR 2.25) [38]. A third longitudinal study of
71 breast cancer patients demonstrated declines in
visuospatial skill, attention, delayed memory, and
motor function from pre-chemotherapy baseline
to 1 week after completing chemotherapy that
then improved by 6 months post-chemotherapy,
but it did not find any changes in immediate mem-
ory, language, and executive function scores [39].
A fourth longitudinal study of 42 breast cancer
patients demonstrated that 21% had cognitive dys-
function at baseline and that a majority of patients
had cognitive decline during and shortly after che-
motherapy that continued declining 1 year after
completing chemotherapy, while a subset demon-
strated new delayed cognitive decline [40].

Summarizing data from these reports and oth-
ers, it seems that up to 30% of breast cancer
patients have a cognitive deficit prior to chemo-
therapy, as high as 75% experience CRCI during
treatment, and up to 35% continue to experience
CRCI for many years after completing treatment
[7, 41, 42]. A subgroup of patients, roughly
17-34%, suffer from persistent long-term cogni-
tive changes after completing chemotherapy [9].
A case-cohort study compared 196 breast cancer
patients with prior CMF therapy to 1509 healthy
women aged 50-80 years old, and demonstrated
worse immediate and delayed verbal memory,
processing speed, executive functioning, and
psychomotor speed more than 20 years after
completing chemotherapy [43].

Chemotherapy Type
For cognitive deficits occurring during treatment,

there does seem to be a dose-response relation-
ship with chemotherapy [14]. This could be

related to direct neurotoxicity from higher doses
of chemotherapy or multi-agent chemotherapy
[2]. A workshop in 2003 comprised of oncolo-
gists, psychologists, radiologists, basic scientists,
and patient advocates published a report that dis-
cussed how patients who received CMF had
greater cognitive dysfunction than those who
received anthracycline-based chemotherapy [34].
A different study compared rates of CRCI among
patients receiving cyclophosphamide, thiotepa,
and carboplatin (CTC), FEC, and healthy con-
trols. While there were no differences at baseline,
the CTC group had worse cognitive performance
6 months after completing chemotherapy than
the control group, but a significant difference was
not observed between FEC and controls or
between no chemotherapy and controls [44].

Symptom Burden and Comorbid
Conditions

Patients experiencing chemobrain may report
multiple symptoms regarding their thinking abil-
ity, fatigue, and mood. Fatigue may play a role in
cognitive performance, as one study of 75 women
with early-stage breast cancer demonstrated that
fatigue severity worsened during chemotherapy
and resolved close to baseline by 2 years after
chemotherapy, and fatigue severity and impact
correlated with slower processing speed and
reduced complex attention performance [45].
Several studies comment on the relationship
between psychological distress, such as depres-
sion or anxiety, and measured cognitive deficits.
In one study, the subset of breast cancer patients
who reported symptoms of depression or anxiety
that met the definition of “clinically significant
distress-impaired” (CSD-I) were significantly
more likely to be cognitively impaired [46]. In
contrast, a study comparing breast cancer patients
and healthy controls showed no differences
between those with cognitive deficits and normal
cognitive performance with regard to depression,
anxiety, or fatigue [47]. Finally, a recent longitu-
dinal study comparing 581 breast cancer patients
to 364 age-matched non-cancer controls found
significant increases in self-reported cognitive
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difficulties for patients immediately post-
chemotherapy and at 6 months follow-up com-
pared to controls, and baseline anxiety and
depression as well as decreased cognitive reserve
were associated with lower scores [41].

When looking longitudinally, some of the
symptom burden might improve more for cancer
patients over subsequent years than for controls.
Fatigue, menopausal symptoms, and cognitive
dysfunction all showed greater improvement at 1
and 2 years post-chemotherapy than the relative
changes for healthy controls in a study of 100
pairs of patients with patient-nominated age-
matched controls [48]. Patients treated with CMF
therapy had fewer symptoms of depression 20
years after chemotherapy than controls even if
their memory complaints were more severe and
not entirely explained by their cognitive test per-
formance [43].

Work-Up and Cognitive
Assessments

Various tools exist to identify cognitive impair-
ment, yet a concise validated screening assess-
ment is lacking. Methods include objective
functioning tests, neuropsychological testing,
magnetic resonance imaging (MRI), and ques-
tionnaires and interviews. The lack of validated
and universally accepted assessments makes clin-
ical diagnosis challenging and complicates inter-
pretation of research in this field. The following
is a discussion of available tools and recommen-
dations for clinical work-up (Fig. 9.1).

Screening for Comorbid Conditions
and Medication Review

Comorbid medical and psychiatric conditions
can exacerbate cognitive dysfunction, and there-
fore diagnosing such conditions should be part
of the initial work-up for CRCI. The physician
or care team should screen for depression, anxi-
ety, substance use/abuse, and sleep disorders.
Fatigue and pain syndromes should be identified.
Limited laboratory tests are useful to evaluate

for vitamin deficiencies, thyroid imbalance,
hepatic or renal insufficiency, and/or anemia and
may be checked at the provider’s discretion. The
Mini-Mental State Examination is not sensitive
enough to detect subtle declines in cognitive per-
formance but can be deployed to screen for
underlying dementia [49]. A full review of the
patient’s medications, herbal supplements, and
over-the-counter medicines should be conducted
in order to eliminate and/or adjust medications
which can impair cognition as much as is
possible.

Neuroimaging

Neuroimaging can reveal structural brain changes
among patients during or after chemotherapy
treatment, supporting a neural basis for cognitive
changes when compared with baseline imaging
or healthy controls. One prospective study per-
formed sequential structural MRIs to assess
voxel-based morphometry (VBM) in 55 breast
cancer patients treated with and without chemo-
therapy and compared them to matched healthy
controls. VBM is a neuroimaging technique that
investigated associations between gray and white
matter [SO]. Decreased white matter density was
found among chemotherapy patients, which cor-
related to self-reported difficulties in executive
functioning [51]. In a similar MRI study among
breast cancer survivors, decreased gray matter
was shown in the frontal lobes, temporal lobes,
and cerebellar regions 1 month after chemother-
apy with partial recovery after 1 year [52]. A
more recent assessment measured VBM in 28
breast cancer patients and 29 matched controls,
and found decreased gray matter density in vari-
ous areas of the frontal cortex and cerebellum
after chemo. Furthermore, the number of chemo-
therapy cycles was negatively associated with
verbal fluency, digit span performance, and gen-
eral cognitive capacity [53]. Despite the objective
evidence of brain changes, it is neither feasible
nor cost-effective to perform complex neuroim-
aging in clinical practice to diagnose CRCI, and
therefore these modalities remain methods of
research.



Fig. 9.1 Assessment and management of CRCI

Neuropsychological Testing

Neuropsychological testing is comprised of
robust, comprehensive, and complex assessments
typically performed by a neuropsychologist, neu-
rologist, or geriatric psychiatrist, usually taking

9 Cancer-Related Cognitive Impairment 145
| Suspicion of CRCI |
Screen for comorbid conditions (?gmft{ff_bigigv
¢ Sleep disorder aentitied
+ Depression/anxiety | Yes —»| Treat/manage condition
* Fatigue
¢ Pain l
e Substance abuse N CROI stil
¢ Consider laboratory testing: Vitamin B12 levels, > No present
Thyroid function tests, CBC, Chem7, LFTs
¢ Consider mini-mental exam to evaluate for
concurrent dementia
Full medication review including prescription and over- | ——» Dlsconwu:i/?géusr:i:it;%se that
the counter medications, herbs and supplements P 9
CRCI still
present
4&“”””“““‘7’"
Perform cognitive assessment . . ng?iié:e Cognitive Behavioral Therapy
* Referral for Neuropsychological testing identified? (optimally via referral to Occupational
o Montreal Cognitive Assessment (MoCA) Therapist {OT})
o Trail Making Test (TMT) e Memory Attention Adaptation
e Clarifying questions in absence of NP availability Training (MAAT) N
o Do you have difficulty paying attention? — Yes * Metacognitive Strategy Training
Multitasking? g\"CS{P Orentation 1o Dai
o Do you frequently leave tasks incomplete? * bognitive Drientation to Daily
o Do you have difficulty finding words? 8;‘;“"3““3' Performance (CO-
o Do you have difficulty remembering things? «  Responding to Cognitive
o Do you need to use more prorr;pts like notes » No Concerns (ReCOG)
or reminders than you used to* Resources in absence of OT
o Doesit ta'ke you Ionger_to _th|nk through ) «  Community programs
problems; doe.s your thlnkllng seem slower? o www.Thinkwell tips
o Do you have difficulty turning left across
traffic? |
o Do you notice an impact on functional v
performance? Job Performance? CRCI stil
pre‘sent
v
Pharmacotherapy

(use with caution)
¢ Methylphenidate
*  Modafinil
¢ Donepezil

at least 4 hours to complete. Neuropsychological
testing consists of a thorough battery of tests to
assess eight functional domains [1] and can be
helpful to clarify specific areas of cognitive dys-
function [49]. As mentioned previously, the num-
ber, classification, and description of the various
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domains and subdomains are generally agreed
upon, though there are inconsistencies in the clin-
ical and research literature, with some sources
indicating fewer or more domains and varying
definitions, further complicating research and
interpretation of outcomes in this field [1].
Functional assessments are not standardized and
can vary by practitioner, but usually include eval-
uation of motivation, IQ, attention, information
processing, language functioning, visual spatial
function, executive functioning, memory, and
behavioral and emotional functioning [54]. One
study used neuropsychological testing to mea-
sure cognitive function in 50 breast cancer
patients before and after chemotherapy treat-
ments and 43 healthy controls. The neuropsycho-
logical testing used in the study measured visual
memory, verbal memory, executive functioning,
working memory, and processing speed along
with two questionnaires related to psychological
morbidity and everyday cognitive problems [38].
The study found that chemotherapy patients were
more likely to show cognitive decline than the
controls. These findings were confirmed in
another study of 60 newly diagnosed breast can-
cer patients and 45 healthy controls where neuro-
psychological testing of verbal memory, visual
memory, processing speed, simple vigilance, dis-
tractibility, executive functioning, and verbal
ability was measured several times over a year.
The findings reliably detected moderate to large
cognitive changes, with limited ability to detect
more subtle cognitive changes. Even with differ-
ences among testing methods used by investiga-
tors, these  studies  support  supports
neuropsychological testing as the gold standard
for assessing CRCI [54].

Occupational therapists often perform the
Montreal Cognitive Assessment (MoCA), Trail
Making Test (TMT), and other functional assess-
ments as part of their evaluation for patients
referred for therapy. Therefore a referral accom-
plishes both screening and treatment (discussed
below), ensuring a thorough assessment, insight
into scope of impairments, impact of occupa-
tions, and establishment of client-centered goals
for optimized improvements. Working in con-
junction with rehabilitation services can give bet-

ter insight than relying on screening measures
such as the MOCA or TMT alone [55].

Treatment

Treatments to address CRCI include acknowl-
edgment of the problem, addressing comorbid
issues, behavioral and/or occupational therapy,
and pharmacologic treatments (Fig. 9.1). The
most important first step in treatment is to
acknowledge that CRCI is a real syndrome. For
many survivors, validation of impairments can
be therapeutic and helpful on its own [49].
Optimal treatment of CRCI requires a team
approach. “A proactive inter-disciplinary team
approach comprising the oncology medical staff
and allied health professionals is essential to
ensure a holistic partnership to provide better
care, and to address the participation needs of
cancer patients” [56].

Comorbid Conditions and Medication
Review

If one of the aforementioned comorbidities is
identified such as sleep disorder, depression, thy-
roid imbalance, vitamin deficiency, anemia, anxi-
ety, pain, and/or fatigue, aggressive management
should be initiated. Substance use and/or abuse
should be identified and addressed. A thorough
medication review, including over-the-counter
medications, vitamins, and supplements, should
be conducted to minimize use of medications
which impair cognition. If there is concern for
concurrent dementia, a referral to a neurologist
may be warranted for management.

Cognitive Behavioral Therapy

Cognitive Behavioral Therapy (CBT) is perhaps
the best way to address CRCI which persists after
comorbid condition management and medication
reconciliation, though large randomized trials
confirming efficacy are limited. One small pro-
spective randomized study compared 32 breast
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cancer survivors to a wait list control group of 16
patients. Patients were eligible if they had stage
I-IIT breast cancer, completed treatment
18 months to 5 years earlier, and had documented
cognitive complaints and poor scores on neuro-
psychological testing. CBT was delivered over
5 weeks for 2 hours per week via group interven-
tions targeting attention over the first 2 weeks,
executive functioning in week 3, memory in
week 4, and functions and review in week 5.
Education included instruction, in-class and
homework exercises, and goal-setting. The
patients receiving CBT showed immediate and
sustained improvements at 2 months post treat-
ment in self-reported cognitive complaints, mem-
ory functioning, and neurocognitive testing [57].

Another form of CBT, Memory and Attention
Adaptation Training (MAAT), has been suc-
cessfully used to treat cognitive impairment in
breast cancer survivors. MAAT consists of four
cognitive-behavioral components: (1) educa-
tion on memory and attention; (2) self-aware-
ness training; (3) self-regulation emphasizing
arousal reduction through relaxation training,
activity scheduling, and pacing; and (4) cog-
nitive compensatory strategies training [58].
MAAT was implemented in 29 patients with
stage I or II breast cancer and CRCI an aver-
age of 8 years post chemotherapy. For the inter-
vention, each participant received a workbook,
four individual monthly visits, and seven phone
contacts between visits for support. The vis-
its were 30-50 minutes and included reviewing
the participants’ current knowledge of chemo-
associated memory problems, strategies to iden-
tify “at risk” situations where memory failures
occur, and learned and rehearsed compensatory
strategies specific to their difficulties. Telephone
contact provided support and assistance for
applying strategies. Assessment of self-reported
cognitive function, quality of life, and standard
neuropsychological testing was performed post
treatment, 2 months and 6 months after treat-
ment. Significant improvements were noted in
self-reporting of daily cognitive function, qual-
ity of life measures, and neuropsychological test
performance [58]. Another study of MAAT was
conducted consisting of 40 stage I and II female

breast cancer survivors with CRCI. Participants
were assessed at baseline, and post-interven-
tion at 2-month follow-up on measures of self-
reported daily cognitive failures, quality of life,
and neuropsychological performance as well as
satisfaction with MAAT. Treatments consisted
of four biweekly individual office visits with
phone contacts between visits. The visits were
30-50 minutes in duration and included review of
present findings and knowledge about cognitive
effects of chemotherapy, strategies to improve
awareness of times when cognitive failures might
occur, education, and rehearsal for compensatory
strategies to prevent or lessen negative conse-
quences of cognitive failure. MAAT participants
made significant improvements on the spiritual
well-being subscale of the quality of life measure
and on verbal memory; statistical significance
was not achieved on self-reporting of daily cog-
nitive complaints. Participants rated MAAT with
high satisfaction [59].

Occupational Therapy

Occupational therapy (OT) is a highly skilled
patient-centered practice focused on improv-
ing health, well-being, and functional abilities
[60]. OT has the potential to limit and/or reverse
cancer-related disability through client-centered
therapy interventions. Treatments for CRCI
address cognitive deficits related to function and
might include remedial as well as compensa-
tory strategies to improve a patient’s ability to
engage in activities that are meaningful to them.
Occupational therapists work with patients to
find strategies that work best for their life and
might include setting alarms, using written
reminders for appointment or medications, strat-
egies for improving safety with cooking, and
money and home management. Additionally,
occupational therapists address patients’ con-
tinuing engagement in the community including
safety with shopping, driving, wayfinding, and
use of public transportation [61]. Occupational
therapists are trained and able to use CBT
with good results. Improvements in cogni-
tive outcomes result from metacognitive strat-
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egy training (MCST), another form of CBT
that facilitates improvements in cognitive dys-
function. The MCST treatment approach, led
by an occupational therapist using Cognitive
Orientation to Daily Occupational Performance
(CO-OP), incorporates seven key features: (1)
cognitive strategy use, (2) patient-chosen goals,
(3) dynamic performance analysis, (4) guided
discovery, (5) enabling principles, (6) parent/sig-
nificant other involvement, and (7) intervention.
The process for creating goals, working through,
and attaining goals is a dynamic process between
the client and the therapist. This approach was
tested in 17 female breast cancer survivors with
CRCI. Fourteen of the 17 women completed
the CO-OP treatment, which was implemented
over 12 sessions with reassessment at 4 weeks
after completion. The program resulted in a
medium to very large effect on primary cogni-
tive outcomes with the exception of sleep func-
tion [62]. In another study of 27 breast cancer
survivors with CRCI at least 6-60 months out
from completing primary treatment, Cognitive
Rehab (CR) led by occupational therapists was
evaluated. Responding to Cognitive Concerns
(ReCog) is a method used by trained OTs and/or
CBT psychologists which involves skills train-
ing, compensatory strategies, group discussion,
and, between sessions, homework to reinforce
practice and understanding of the group-taught
techniques over 4 weeks in groups of 3-9 par-
ticipants. Session topics included aging, health,
cancer and cognitive function, memory, atten-
tion fatigue, emotions, and cognition. Four ses-
sions were completed weekly for 2 hours and
co-facilitated by two occupational therapists or
an occupational therapist and an occupational
therapy student. Participants reported improved
perception of cognitive impairments, improved
impact on their quality of life, improved working
memory, decreased impulsivity, and decreased
psychological distress. Objective improvements
were seen in information processing and execu-
tive functioning [63].

Community Programs

Unfortunately, not all breast cancer survivors
with CRCI will have access to OT or CBT but
might benefit from community programs (avail-
able locally or accessed via the Internet).
Community programs can reach a broader base
including breast cancer survivors and family
members and improve overall brain health liter-
acy. An example of this includes The Think Well
program which provides face-to-face educational
seminars and extension via their website (Www.
ThinkWell.tips) [64]. The goals of the program
are to impact broad areas known to influence
brain health and cognition including physical
exercise/activity, intellectual exercise/activity,
sleep hygiene, substance use, mood support,
social engagement, and nutrition. Materials are
supplied to leverage other free or low-cost local
resources. This program was able to reach 666
attendees comprised of cancer survivors and fam-
ily or friends of breast cancer survivors over a
span of 4 years. Attendees reported high satisfac-
tion with the program reporting that their goals
were met for attending, the material was relevant
for cognitive needs, relevant to their cultural
beliefs, and useful for coping and to communi-
cate cognitive concerns [64].

In summary, CBT is the most promising
therapy for CRCI, and when paired with indi-
vidualized or group care led by an occupational
therapist, patients have reported high satisfaction.
Additionally, occupational therapists can address
any other impairments such as pain, fatigue, and
peripheral neuropathy that may impact daily
skills such as bathing, dressing, cooking, writing,
and medication management [61]. OT focuses on
effective strategies to decrease limitations and
optimize function and quality of life [49]. Though
data supports use of CBT and OT, improvements
are admittedly modest, with improvements in
perceptions of function by the survivor with com-
pensatory strategies rather than full restoration of
premorbid cognitive functioning.
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Pharmacological Treatments

Pharmacological treatments may be an option
after non-pharmacologic interventions have not
been successful. Drugs such as methylphenidate,
modafinil, and donepezil have shown a very lim-
ited positive impact on cognitive functioning,
only in a minority of cognitive domains tested,
with results of studies detailed below. Data is
sparse, and cumulative side effects of these medi-
cations must be weighed against any perceived
benefit.

CNS Stimulants

The central nervous system (CNS) stimulant
methylphenidate commonly used for attention
deficit hyperactivity disorder (ADHD) and nar-
colepsy has demonstrated limited benefit with
regard to CRCI among child cancer survivors
[65]. One placebo-controlled randomized trial of
122 children in remission from acute lymphocytic
leukemia (ALL) assessed attention, memory,
and academic achievement via neuropsychiatric
testing before and after study drug administra-
tion [65]. Significant improvement was seen in
selective attention, impulsivity, and cognitive
flexibility, but no improvement in global atten-
tion, concentration, or memory. Studies evalu-
ating methylphenidate among breast cancer
survivors have been even more disappointing
[66]. In a randomized placebo controlled trial
of 57 breast cancer patients undergoing neuro-
psychiatric testing at baseline and 6 months after
treatment completion, there was no difference
in quality of life or neuropsychology testing
results at any time point among patients taking
methylphenidate [66]. Another CNS stimulant,
modafinil, is used in narcolepsy and works by
binding to the dopamine transporter, inhibiting
dopamine reuptake. It’s utility for CRCI was
tested in a randomized placebo controlled trial
of 4 weeks treatment in 82 breast cancer survi-

vors [67]. This study was designed primarily to
assess the impact of modafinil on fatigue, though
a secondary analysis evaluated cognitive func-
tion. After a brief 4-week exposure to modafinil,
patients experienced significant improvement in
the speed of memory, quality of memory, and
continuity of attention but no improvements
in the quality of working memory or power of
attention [67]. Modafinil may be helpful for
fatigue, and may enhance some attention skills,
but has limited ability to impact global cognitive
functioning.

Cholinesterase Inhibitors

Donepezil is a cholinesterase inhibitor which
has been used for years to improve memory
and cognitive functioning in patients with
Alzheimer’s disease and other forms of demen-
tia. Unfortunately, use in CRCI shows little
benefit to date [68]. A prospective randomized
placebo controlled trial of 62 breast cancer sur-
vivors, 1-5 years after treatment completion,
was conducted. Patients were given donepezil
or placebo for 24 weeks with dose escalation,
and neuropsychological testing via the Hopkins
Verbal Learning Test and self-reported quality
of life was assessed at baseline and after treat-
ment. The parameters of attention, memory,
language, visuomotor skills, processing speed,
executive function, and motor dexterity were
analyzed. The results were disappointing, and
showed an improvement in only two of seven
categories — recall and word discrimination —
and no difference in any other functioning mea-
sures, quality of life, or subjective cognitive
function [68].

In summary, the aforementioned pharmaco-
logic therapies have been tested with disappoint-
ing or limited results and often no measurable
benefit in cognitive function and/or quality of
life, and therefore cannot be universally
recommended.
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Summary and Recommendations

It is clear that CRCI, or chemobrain, is a real
medical issue affecting breast cancer survivors.
Defining, studying, and testing this problem is
challenging. Trials are small and sometimes poor
quality, chemotherapy regimens may be out-
dated, and the amount of chemotherapy expo-
sure, timing of assessment, and duration of
follow-up vary among trials, limiting applicabil-
ity of findings and comparison of data. Validated
neuropsychological testing tools are lacking, use
is inconsistent among trials, and many of these
are not feasible in clinical practice. Indeed, per-
formance on neuropsychological testing may not
even reflect the degree of the patient’s perceived
deficit. Thes available dsata suggest that preva-
lence of long-term CRCI is 35%. Risk factors are
unclear, though age and cognitive deficit at base-
line seem important. The magnitude of deficit
will vary widely among patients, with longer
chemotherapy duration correlating with more
profound deficits, and impairment may or may
not improve over time. Brain imaging supports
organic injury and the mechanism of damage is
clearly complex. Screening is recommended, but
informal, and useful tools include referral for
extensive neuropsychological testing or in-office
use of the MOCA and/or TMT tests. Care teams
should identify and address comorbid conditions
such as depression, anxiety, substance use/abuse,
pain, and sleep disturbance. Referral to a cogni-
tive or occupational therapist is likely the best
and most comprehensive way to identify and
impact CRCI, though availability of and reim-
bursement for these services restricts widespread
implementation. Small trials of brief exposure to
CNS stimulants or anti-dementia medications
offer slight subjective and/or objective benefit,
and can be helpful for some patients. There is
vast opportunity for further research in this bur-
densome condition.
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