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Abstract 

Approximately one-third of patients with breast cancer have comorbidities at the time of their diagnosis. Recommenda- 
tions for managing metastatic breast cancer are usually based on the results of clinical trials, which often limit patients 
with comorbidities. However, comorbidities greatly influence the quality of life, patient survival rate and treatment choice, 
particularly in older patients. The objective of this review was to identify clinically relevant comorbidities in patients with 

metastatic breast cancer, analyze the clinical approach to the treatment of these comorbidities, and propose recommen- 
dations from experts. An expert panel of eight medical oncologists identified seven therapeutic areas associated with 

the most relevant comorbidities in metastatic breast cancer: cardiovascular, gastrointestinal, endocrine/metabolic, renal, 
ger iatr ic, psychological, and pain related. A clinical specialist from each therapeutic area specific to the relevant comor- 
bidities ( n = 8) joined the panel of experts ( n = 8) to provide guidance on the appropriate management of these comor- 
bidities. The specific comorbidities analyzed were hypertension, atr ial fibr illation, venous thromboembolism, obesity, 
diabetes mellitus, cancer cachexia, chronic kidney disease, age-related disorders, arthritis, and fibromyalgia. In most 
cases, patients with metastatic breast cancer and medical comorbidities are polymedicated and/or vulnerable to toxic- 
ity. The oncologists provided recommendations on initial assessment and monitoring, follow-up recommendations, and 

warning signs and symptoms for referral to corresponding specialists based on their experience. The panel of experts 
also explored clinical scenarios related to each comorbidity and recommended a preferred CDK4/6 inhibitor based on 

available evidence regarding dr ug–dr ug interactions and potential for toxicity. 
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Introduction 

In 2020, female breast cancer became the most diagnosed cancer
worldwide, with an estimated 2.3 million new cases that year.
Female breast cancer is associated with considerable mortality, as
it is the fourth leading cause of cancer death overall and the most
common cause of cancer death among women. In Spain, the total
number of incident cases estimated for 2024 is 36,395 cases. 1 In
2018, the worldwide age-standardized rate (ASR) of incidence for
breast cancer was 46.3 per 100,000 people. 2 Breast cancer incidence
rates vary by region, with the highest rates in Australia/New
Zealand (ASR = 94.2), Western Europe (ASR = 92.6), North-
ern Europe (ASR = 90.1), and North America (ASR = 84.8),
and the lowest rates in South-Central Asia (ASR = 25.9), Middle,
Eastern, and Western Africa (ASR = 27.9-37.3), South-Eastern Asia
(ASR = 38.1), and Central America (ASR = 38.3). 2 

Breast cancer is a heterogeneous disease with diverse clinical and
pathological factors and multiple molecular subtypes that influ-
ence prognosis and therapeutic decision-making. Molecular profil-
ing of breast cancer typically includes assessment of hormone recep-
tor (HR) status (including both estrogen receptor [ER] and proges-
terone receptor status) and human epidermal growth factor receptor
2 (HER2) status. According to an analysis of data from a United
States of America (USA) registry of patients with breast cancer, HR-
positive (HR + )/HER2-negative (HER2–) breast cancer was the
most common molecular subtype, identified in 72.7% ( n = 36,810)
of patients. 3 Although many advances have been made in diagno-
sis, monitoring, and treatment, an estimated 10%-41% of patients
with HR + breast cancer will develop metastases within 5-20 years of
diagnosis. 4 Mortality among patients with metastatic breast cancer
(mBC) is high, with only 30% of US women with mBC surviv-
ing 5 years after diagnosis, and mortality may be affected by certain
factors such age, health status, and treatment. The mortality rate is
increased in patients with clinical risk factors, such as comorbidi-
ties. 5 

First- and second-line therapies for patients with HR + /HER2–
mBC consist of endocrine-based therapy, including aromatase
inhibitors, selective ER modulators, and selective ER downregula-
tors that are given alone or in combination with targeted thera-
pies, depending on patient- and tumor-specific factors. 6 Cyclin-
dependent kinases 4 and 6 (CDK4/6) are important regulators of
cancer cell proliferation, and have been implicated in endocrine
resistance in HR + breast cancer. When CDK4/6 forms a complex
with cyclin D, hyperphosphorylation and inactivation of retinoblas-
toma result, which prevents cell-cycle progression and leads to
uncontrolled cell division. Based on this mechanism of resistance,
several pharmacologic agents have been developed that target this
pathway and inhibit CDK4/6. Currently, 3 CDK4/6 inhibitors are
approved in Spain and the USA for the treatment of HR + /HER2–
advanced or mBC: palbociclib, ribociclib, and abemaciclib. 5 , 7 

Approximately 32% of patients with breast cancer have comor-
bidities at the time of their diagnosis, with the prevalence reported to
be higher (42%) in older patients. 8 Because strict eligibility criteria
are employed in the clinical trial setting, inclusion of patients with
medical comorbidities is often restricted, which limits the gener-
alizability of study results to real-world patient populations. 9 This
is particularly problematic for patients with mBC, many of whom
Clinical Breast Cancer June 2025
have at least one medical comorbidity. 10 In a large-scale retrospec-
tive study of patients with mBC, researchers observed that roughly
one-third of patients were ineligible for clinical trials based on
the presence of comorbidities. 11 Additionally, certain comorbidities
may predispose patients with breast cancer to an increased risk of
mortality. Furthermore, comorbidities greatly influence the quality
of life, patient survival rate, and treatment choice, particularly in
older patients. 8 The objective of this review was to identify clini-
cally relevant comorbidities in patients with HR + /HER2– mBC
treated with CDk4/6 inhibitors, analyze the clinical approach to
the treatment of these comorbidities, and propose recommendations
based on the opinion of experts with clinical management of cancer
patients in Spain. 

Material and Methods 

A targeted review of the medical literature was conducted
using the Medline/PubMed databases and the Web of Science.
The search was performed in July 2023, and articles in English
and Spanish were included; the search strategy is summarized in
Supplemental Table S1 . The initial search included terms related to
breast cancer (eg, advanced breast cancer, metastatic breast cancer),
comorbidities (eg, comorbidity, hypertension, diabetes), and treat-
ment (eg, CDK4/6 inhibitor, palbociclib, ribociclib, abemaciclib). 

An expert panel of eight medical oncologists was recruited in
Spain. Each oncologist had a minimum of 16 years of experience
in the diagnosis and treatment of breast cancer and managed at least
80 patients with mBC each year. The oncologists evaluated results
from the literature review and identified relevant comorbidities for
patients with advanced or mBC based on their clinical expertise
and experience. Other medical experts specializing in the treatment
of diseases affecting the body system associated with the identified
comorbidities (eg, cardiovascular and endocrine/metabolic systems)
were then recruited to complete the review panel. A total of 16
medical experts (eight oncologists and eight physicians from other
specialties) took part in the review. The expert panel collaborated
to develop recommendations for managing the relevant identified
comorbidities in patients with HR + /HER2– advanced or mBC
and for recommending an appropriate CDK4/6 inhibitor based on
product labelling and current scientific evidence. Consensus was
reached through structured meetings organized in three phases: (1)
individual analysis of comorbidities based on the results of the scien-
tific literature and personal clinical experience; (2) collective discus-
sion of the results and proposal of a list of the most frequent comor-
bidities; (3) selection of recommendations and comorbidities to be
addressed in this study by voting. 

Results and Discussion 

Several studies have identified medical comorbidities among
patients with HR + /HER2– breast cancer. In a small-scale, prospec-
tive, observational study in Italy of 54 women with HR + /HER2–
advanced breast cancer who were planning to begin treatment with
a CDK4/6 inhibitor plus endocrine therapy, most patients (79.3%)
had at least one comorbidity of any severity. Many patients reported
a clinically relevant comorbidity, defined as a disease requiring
chronic medical therapy and causing moderate or greater disabil-
ity, in the following body systems: vascular (46.3%; eg, hyper-
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tension, atherosclerosis); upper gastrointestinal (22.2%; eg, gastro-
oesophageal reflux disease, gastritis); psychiatric (14.8%; eg, insom-
nia, anxiety, depression); musculoskeletal/cutaneous (12.9%); or
endocrine/metabolic/mammary (11.1%; eg, diabetes). 10 In a retro-
spective, population-based study of 46,027 women age 65 years and
older diagnosed with stage I–III HR + /HER2– breast cancer in the
USA, 12 patients had multiple comorbidities at diagnosis, with all
patients having a National Cancer Institute-Charlson Comorbid-
ity Index score of at least 3, and 39% with a score of 6 or greater.
The most common baseline comorbidities reported were hyperten-
sion (73.9%), dyslipidemia (66.5%), diabetes (34.6%), and chronic
obstructive pulmonary disease (19.8%); other baseline comorbidi-
ties included stroke or transient ischaemic attack (10.6%), coronary
heart failure (8.2%), and chronic kidney disease (7. 9%). 12 In a
USA survey of 2542 adult women who had survived breast cancer
and were enrolled in a randomized dietary trial, patients were asked
about baseline comorbidities across various body systems for which
they were currently receiving treatment, including cardiovascular,
metabolic, gastrointestinal, and musculoskeletal systems. 13 Patients
most often reported obesity (25.7%), arthritis (19.3%), and hyper-
tension (14.3%). 

Based on the findings of these studies and the clinical experi-
ence and expertise of the panel, the panel focused their review on
comorbidities across seven therapeutic areas: cardiovascular, diges-
tive, endocrine/metabolic, renal, geriatric, psychological, and pain
related. 

Review and Management of Comorbidities by 
Therapeutic Area 

Pharmacological treatment of patients with metastatic breast
cancer requires a multidisciplinary approach focused on individu-
alization of therapy. Below we address management for each comor-
bidity. 14 

Cardiovascular Comorbidities. Cardiovascular disease (CVD),
defined as any disease that affects the heart or blood vessels, is
the leading cause of death among women worldwide. Ischemic
heart disease is the leading cause of death worldwide, accounting
for 13% of all deaths. 15 Among breast cancer survivors, CVD has
been identified as the most common noncancer cause of death,
and studies have shown that breast cancer survivors with preex-
isting CVD are at a higher risk of death than those without
CVD. 16 The intersection between CVD and breast cancer may
be related to common risk factors, such as smoking and obesity,
as well as cardiovascular toxicities associated with many breast
cancer treatments. 17 In addition, patients with cardiac involvement
tend to receive suboptimal cancer treatment and may have worse
overall survival. 16 A small-scale retrospective study of CVD among
breast cancer survivors identified hypertension as the most common
cardiovascular comorbidity observed; other cardiovascular comor-
bidities included congestive heart failure, myocardial infarction,
arrhythmias, ischaemic heart disease, and venous thrombosis. 18 

Hypertension. As hypertension is the most common cardiovas-
cular comorbidity among patients with breast cancer, 19 oncologists
may need to manage it in conjunction with breast cancer treatment.
Hypertension is defined by the International Society of Hyperten-
sion as a systolic blood pressure ≥140 mmHg and/or a diastolic
blood pressure ≥90 mmHg, with two blood pressure readings
taken at separate visits. Treatment of hypertension typically includes
lifestyle modifications, such as dietary changes, exercise, and
smoking cessation, as well as administration of one or more pharma-
cologic agents. Treatment options include angiotensin-converting
enzyme inhibitors (ACEIs), angiotensin II receptor antagonists
(ARBs), beta-blockers, calcium channel blockers (CCBs), and
diuretics, among others. Choice and number of pharmacologic
agents may depend on baseline blood pressure, concomitant health
conditions, underlying risk factors, and patient age. Expert recom-
mendations for management of hypertension in patients with mBC
are shown in Figure 1 . 

Atrial Fibrillation. Atrial fibrillation (AF), is the most common
sustained arrhythmia in the general population, and it is associ-
ated with an increased risk of stroke, congestive heart failure, and
venous thromboembolism (VTE) as well as increased morbidity
and mortality. Atrial fibrillation was more prevalent in patients
with cancer (3.6%). 21 Studies have shown that patients with breast
cancer have a higher likelihood of being diagnosed with AF than the
general population, especially during the first few months following
a cancer diagnosis. The relationship between cancer and AF has not
been fully elucidated but the proinflammatory state associated with
cancer may play a role in the development of AF. 22 Patients with
AF are typically treated with oral anticoagulants such as vitamin K
antagonists (including acenocoumarol and warfarin) and nonvita-
min K antagonist (apixaban, dabigatran, edoxaban, and rivaroxa-
ban) 23 ; although treatment choices also depend on other comor-
bidities that the patient may have. 

Venous Thromboembolism. Additionally, patients with breast
cancer are 3 to 4 times more likely to develop VTE, especially
during treatment. 24 The incidence of VTE among patients with
cancer receiving outpatient treatment has been observed to be higher
than in the general population, and VTE is a leading cause of
death among patients with cancer. 25 VTE treatment options in
patients with cancer include anticoagulants such as heparin, direct
oral anticoagulant (DOACs) and vitamin K antagonists. 26 

Recommendations. Expert recommendations for the manage-
ment of AF and VTE in patients with mBC are shown in
Supplemental Figure 1 . 

Endocrine/Metabolic Comorbidities 
According to the World Health Organization 2016 data, 13% of

adults globally were obese (body mass index ≥30 kg/m2), and the
prevalence has risen steadily since 1975. 27 Obesity has been identi-
fied as a major risk factor for several diseases, including diabetes
mellitus, CVD, arthritis, and cancer. Numerous studies have shown
that obesity is associated with increased incidence of patients with
breast cancer, together with a greater degree of severity and mortal-
ity. 28 Furthermore, sarcopenic obesity, characterized by the combi-
nation of obesity and low skeletal muscle mass and muscle function,
is an emerging problem in cancer patients. 29 In 1 observational
Clinical Breast Cancer June 2025 e405
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Figure 1 Recommendations for the management of hypertension in patients with mBC. ACEI = angiotensin converting enzyme 
inhibitors; ARBs = angiotensin II receptor antagonists; CKD = chronic kidney disease; CV = cardiovascular; 
DHP = dihydropyridine; DM2 = diabetes mellitus type 2; ECG = electrocardiogram; GFR = glomerular filtration rate; 
HBP = high blood pressure; HTN = hypertension; mBC = metastatic breast cancer; SBD = systolic blood pressure. 
Figure based on ESC/ESH 2018 guidelines for the management of arterial hypertension guidelines 20 and the authors’ 
experiences. 
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study of women with breast cancer, an estimated 37% had low
muscle mass at the time of breast cancer diagnosis. 30 Addition-
ally, sarcopenic obesity is a poor prognostic factor for patients
with cancer due to its association with dose-limiting toxicity to
treatments, postoperative complications, deterioration of functional
status, and lower rate of survival. 31 

Diabetes Mellitus. Management of type 2 diabetes mellitus
(T2DM) is an important consideration for clinicians treating
patients with mBC. According to a USA claims database study of
9221 women under the age of 64 years and diagnosed with breast
cancer, 16% had preexisting T2DM. 32 In another USA study of
postmenopausal breast cancer survivors, nearly 10% women were
diagnosed with T2DM following diagnosis and treatment of breast
cancer. 33 The relationship between breast cancer and T2DM is
complex, with numerous mechanisms proposed, and the 2 diseases
share numerous risk factors, including obesity and advanced age. 34

A study of patients with mBC showed that patients with diabetes
had worse overall survival among long-term survivors. 35 

Cachexia. Cancer cachexia is a complex syndrome characterized
by weight loss and muscle wasting with or without loss of fat mass
related to the underlying cancer that may affect more than half
of cancer patients. Patients with cancer cachexia often experience
Clinical Breast Cancer June 2025
dysfunction and inflammation across multiple organ systems, and
nutritional imbalances and/or malnutrition may ultimately develop.
In a French study of 1903 inpatients, the prevalence of malnutri-
tion among patients with breast cancer was reported to be 20.5%. 36

Cancer cachexia seriously threatens the lives of cancer patients,
worsens the quality of life, increases functional deterioration, causes
loss of autonomy and surgical complications, and exacerbates the
adverse effects of chemotherapy. 37 

Vitamin D Deficiency. Levels of vitamin D have also been shown
to impact the survival rates of patients with breast cancer. 38 A meta-
analysis of 5 observational studies of vitamin D levels and breast
cancer risk showed that higher levels of vitamin D were associ-
ated with lower breast cancer mortality. Risk factors for vitamin D
deficiency include obesity, poor health status, and hypertension. 39 

Recommendations. Expert recommendations for the manage-
ment of select endocrine/metabolic comorbidities in patients with
mBC are shown in Figure 2 . 

Gastrointestinal Comorbidities 
Liver Diseases. Patients with liver comorbidities or breast cancer

that has metastasized in the liver may have poor liver function, 43

which may predispose them to experience more adverse events when
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Figure 2 Recommendations for the management of select endocrine/metabolic comorbidities in patients with mBC. 
1L = first-line treatment; 2L = second-line treatment; 3L = third-line treatment; arGLP1 = glucagon-like peptide 1 
receptor agonists; ASA = acetylsalicylic acid; BMI = body mass index; BP = blood pressure; DM = diabetes mellitus; 
T2DM = diabetes mellitus type 2; HbA1c = glycated hemoglobin; iDPP4 = inhibitors of dipeptidyl peptidase 4; 
iSGLT2 = sodium-glucose cotransporter type 2 inhibitors; mBC = metastatic breast cancer. Figure based on 
recommendations from the European Society for Clinical Nutrition and Metabolism 

40 , the American Diabetes 
Association 41 , an Endocrine Society Scientific Statement 42 , and the authors’ experiences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

treated with CDK4/6 inhibitors. For example, hepatoxicity and
hypertransaminasemia are associated with hormonal treatments that
are administered together with CDK4/6 inhibitors. 44–46 An asymp-
tomatic elevation of bilirubin, glutamic oxaloacetic transaminase,
and glutamic pyruvic transaminase may occur, which in most cases
is reversible with dose adjustment. 25 

Dyspepsia. Dyspepsia is a mild comorbidity experienced by 4%
to 9% of patients with mBC and can also be associated with
treatment; it is characterized by an uncomfortable, often painful,
sensation in the stomach resulting from poor digestion. Symptoms
include heartburn, bloating, nausea, and vomiting. In some cases,
it requires medical treatment. 47 Management of dyspepsia depends
on its origin: treatment can include antacids, H-2 receptor antago-
nists, proton pump inhibitors (PPIs), prokinetics or antibiotics (if
the cause is Helicobacter pylori infection). 48 

Nonalcoholic Fatty Liver Disease. Between 2.3% and 45.2% of
patients with breast cancer will have nonalcoholic fatty liver disease
(NAFLD)/nonalcoholic steatohepatitis (NASH). 49 In addition to
advanced liver disease, NAFLD is associated with metabolic diseases
including impaired fasting glucose, diabetes, and cardiovascular
disease, resulting in decreased overall survival. 50 The effect of
NAFLD on prognosis of patients with breast cancer is unclear,
with some studies reporting the presence of NAFLD is associ-
ated with a poorer prognosis 51 but others reporting that NAFLD
may be associated with improved survival. 52 Lifestyle modification
to achieve weight loss is the main target in the management of
NAFLD. 53 

Recommendations. The expert recommendations for the manage-
ment of select gastrointestinal comorbidities in patients with mBC
are shown in Figure 3 . 

Renal Comorbidities 
Chronic Kidney Disease. Chronic kidney disease (CKD) is a

complex disease. The prevalence of CKD is approximately 7.2% in
people aged 30 years or older and can reach 35.8% in people aged
64 years or older 55 ; women experience a higher prevalence of CKD
Clinical Breast Cancer June 2025 e407
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Figure 3 Management guidelines related to select gastrointestinal comorbidities in patients with mBC. mBC = metastatic breast 
cancer; NSAIDs = nonsteroidal anti-inflammatory drugs. Figure based on European Association for the Study of the 
Liver (EASL) guidelines 54 and the authors’ experiences. 
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than men. 56 Patients with CKD have an increased risk of cardiovas-
cular morbidity, premature mortality, and a decrease in their quality
of life. 57 CKD stratification is based upon the estimated glomerular
filtration rate (GFR) and albuminuria level. In early CKD stages,
treatment strategies aim to reduce the risk of CVD via nonpharma-
cological (diet and exercise) and pharmacological (antihypertensive
and antihyperglycemic drugs) interventions. 58 In advanced stages of
the disease, when kidney function is significantly impaired, patients
are treated with dialysis or a transplant. Patients with CKD have
worse breast cancer-specific survival than patients with other comor-
bidities. Furthermore, renal function deterioration is an indepen-
dent poor prognostic factor, even if tumor factors and the age of the
patient were considered. 59 

Kidney Transplant Patients. Patients who have undergone previ-
ous kidney transplantation may have a higher risk of developing
breast cancer because of immunosuppressive treatment. 60 Further-
more, immunosuppression may increase the biological aggressive-
ness and mortality of breast cancer. 61 

Recommendations. Expert recommendations for the manage-
ment of CKD in patients with mBC are shown in Figure 4 . 

Geriatric Comorbidities and Polypharmacy 
Comorbidities are common among the elderly; most people

(80%) have at least one comorbid condition, with the most
frequently reported comorbidities being CVD, diabetes, and arthri-
tis. 63 Comorbidities and advanced age contribute to reduced
survival. In addition, polypharmacy, functional capacity, cognitive
status, and psychological factors influence therapeutic decisions.
Clinical Breast Cancer June 2025
Nevertheless, older patients are underrepresented in clinical trials. 64

The International Society of Geriatric Oncology recommends using
tools to assess functionality, cognitive status, and life expectancy
before starting a specific cancer treatment. 65 Functional assessment
is insufficient to predict mortality in older cancer patients. There-
fore, it is recommended to carry out a comprehensive geriatric evalu-
ation (including but not limited to the Mini Nutritional Assess-
ment [MNA], Lawton Instrumental Activities of Daily Living Scale,
Barthel Index, Short Physical Performance Battery [SPPB], Mini-
Mental State Examination [MMSE], Montreal Cognitive Assess-
ment [MoCA], Geriatric Depression Scale [GDS], Charlson comor-
bidity index [CCI], and STOPP-START toolkit) in older patients
that may provide more information than a standard evaluation (an
assessment that physicians perform in nongeriatric patients) and
lead to a modification of the initial therapeutic approach in a notable
percentage of cases. 65 

Polypharmacy. The impact of polypharmacy is also an essen-
tial factor to evaluate. 66 According to a study of 352 women with
breast cancer, the frequency of polypharmacy ( ≥5 drugs per day)
was 50% in nonelderly (aged < 65 years) patients and up to 74%
in elderly (aged ≥65 years) patients. The most common drugs
for older populations were ACEI/ARBs, PPIs, nonsteroidal anti-
inflammatory drugs, and diuretics. 67 

Sarcopenia. Sarcopenia in older patients accounts for 20%-70%.
It is a progressive and generalized musculoskeletal disorder associ-
ated with a higher probability of adverse outcomes, including
falls, fractures, 68 and physical dependence. 69 This comorbidity is
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Figure 4 Recommendations for the management of chronic kidney disease in patients with mBC. GFR = glomerular filtration 
rate; mBC = metastatic breast cancer. Figure based on recommendations from consensus document from KDIGO 

62 and 
the authors’ experiences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

associated with a negative prognosis in patients with advanced or
mBC. 30 , 70 

Recommendations. Expert recommendations for the manage-
ment of select geriatric comorbidities in older patients with mBC
are shown in Figure 5 . 

Psychological and Mental Comorbidities 
Psychological Disorders. According to a retrospective database

study of 279 patients with breast cancer, 28.7% had a comor-
bid mental health diagnosis; patients most often had depression,
anxiety, and chronic pain conditions, and a small number had
dementia, schizophrenia, bipolar disorder, or substance abuse condi-
tions. 81 While some of these conditions are not strictly classified
as psychological disorders, all have a considerable impact on the
emotional well-being of patients and can exacerbate the psycho-
logical stress induced by cancer diagnosis and treatment. Knowing
that life expectancy is shortened, the tumor has progressed, or
invasive diagnostic and therapeutic procedures are necessary may
cause further psychological stresses impacting compliance and the
patient’s coping potential. Therefore, psychological disorders may
not only be associated with the cancer itself but also possibly related
to its diagnosis and treatment. A meta-analysis of studies including
over 280,000 patients with breast cancer demonstrated that both
anxiety and depression were associated with higher recurrence and
all-cause mortality. 82 

Insomnia. Additionally, more than two-thirds of women with
mBC experience insomnia, 83 which harms physical and mental
health and potentially also impacting survival. 84 Recommendations:
Expert recommendations for the management of psychological
comorbidities in patients with mBC are shown in Figure 6 . 

Pain-Related Comorbidities 
Pain is not a common symptom in early breast cancer, but pain in

the muscles and limbs may develop in advanced disease. 85 In a small
cross-sectional study of 410 breast cancer survivors, 74% reported
chronic pain. 86 Younger patients with cancer reported pain more
often, and rated it as more severe. 87 In any case, poor control of
cancer pain may affect a patient’s quality of life. 88 Persistent pain
after cancer treatment affects an estimated 25%-60% of patients. 85 

Pain and numbness and reduced range of motion in the arm, hand,
and shoulder may occur following surgical procedures and radio-
therapy leading to chronic suffering. 89 

Fibromyalgia. In a small-scale study of 101 patients with breast
cancer, the prevalence of fibromyalgia was higher than that observed
Clinical Breast Cancer June 2025 e409
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Figure 5 Expert recommendations for the management of select geriatric comorbidities in patients with mBC. G8 test = geriatric 
test; mBC = metastatic breast cancer; SARC-F = Strength, assistance with walking, rising from a chair, climbing 
stairs, and falls; SPPB = Short Physical Performance Battery; START = Screening Tool to Alert doctors to Right 
Treatment; STOPP = Screening Tool of Older Person’s Prescriptions; TUG = Timed Up and Go. Figure based on 
guidelines/literature reviews for managing cancers or conditions in older patients 66,71,72 and sarcopenia 73–80 , and the 
authors’ experiences. 
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in the general population. 90 Fatigue and pain, the most common
symptoms of fibromyalgia, may impact both functional status and
quality of life for cancer patients, so achieving a correct diagnosis is
highly relevant, and its management must be interdisciplinary. 90 

Osteoarthritis. Another possible cause of joint pain in patients
with cancer is osteoarthritis, which was the third most common
comorbidity observed among cancer survivors in 1 study. 91 Obesity
and being overweight are shared risk factors for hip and knee
osteoarthritis and breast cancer in postmenopausal women. 92 In
addition, osteoarthritis seems to be more prevalent in breast
cancer patients who develop febrile neutropenia associated with
chemotherapy. 93 

Recommendations. Expert recommendations for the manage-
ment of pain and select related comorbidities in patients with mBC
are shown in Figure 7 . 

Selection of a CDK4/6 Inhibitor. According to the European
Society for Medical Oncology guidelines, 102 CDK4/6 inhibitors
combined with endocrine therapy are the current established
Clinical Breast Cancer June 2025
standard of care for patients with HR + /HER2– advanced breast
cancer. The following recommendations are based on the evidence
available from the randomized controlled trials that investigated the
CDK4/6 inhibitors and the review of their approved labels. Patients’
comorbidities and on-going concomitant medications should be
taken into consideration when prescribing a CDK4/6 inhibitor.
Prescribers should consult the approved labels 44–46 for full informa-
tion, and other healthcare members (eg, pharmacists for drug–drug
interactions [DDIs]) or specialists (eg, cardiologists) based on the
type of comorbidities and patients. 

Cardiovascular and Hematological Comorbidities 
Hypertension Management and CDK4/6 Inhibitors. When treat-

ing patients with hypertension, clinicians should use caution when
prescribing the CCBs diltiazem and verapamil because these drugs
are moderate inhibitors of the cytochrome P450 3A4 (CYP3A4)
enzyme, which metabolizes CDK4/6 inhibitors; therefore, coadmin-
istration of CYP3A4 inhibitors with any CDK4/6 inhibitor may
increase the risk of toxicity. 44–46 According to the product labelling
for ribociclib, coadministration with verapamil should be avoided,
but if they must be used together, the dose of ribociclib should be



Carmen Hinojo et al

Figure 6 Expert recommendations for the management of psychological comorbidities in patients with mBC. mBC = metastatic 
breast cancer. Figure based on Spiegel et al. 84 and the authors’ experiences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

reduced. 44 Palbociclib or abemaciclib should be used with caution
in combination with verapamil or diltiazem, and the patient should
be monitored for signs and symptoms of toxicity, including nausea,
vomiting, diarrhea, peripheral neuropathy, and neutropenia. 103 

QT Interval Considerations and CDK4/6 Inhibitors. In general,
palbociclib or abemaciclib may be better choices of CDK4/6
inhibitor for patients with arrhythmias because ribociclib was shown
to prolong the QT interval in clinical trials. 44 , 46 In contrast, neither
palbociclib nor abemaciclib are associated with an increased risk
of QT prolongation. The effect of palbociclib on the QT inter-
val was evaluated in 77 patients with advanced breast cancer,
and no clinically relevant change was observed. 46 Similarly, the
effect of abemaciclib on QT interval was evaluated in 144 patients
with advanced breast cancer, and no clinically relevant change
was observed. 45 Notably, the palbociclib label mentions that the
dose of sensitive CYP3A substrates such as quinidine, an antiar-
rhythmic agent, may need to be reduced when co-administered
with palbociclib because palbociclib may increase their exposure 46 ;
whereas the ribociclib and abemaciclib labels recommend avoiding
co-administration with such CYP3A substrates/inhibitors. 44 , 45 

Specific Drug Interactions With CDK4/6 Inhibitors. The use of
ribociclib should be avoided in patients who already have, or who
are at significant risk of developing, QTc prolongation, such as
patients with long QT syndrome; with uncontrolled or significant
cardiac disease, including recent myocardial infarction, congestive
heart failure, unstable angina and bradyarrhythmias; or patients
with electrolyte abnormalities. According to the product labelling,
an electrocardiogram (ECG) should be performed before initiating
treatment with ribociclib only in patients with QTcF (QT corrected
for heart rate by Fridericia’s cube root formula) values < 450 msec,
and ECG should be repeated at approximately day 14 of the first
cycle and at the beginning of the second cycle, then as clinically
indicated. In case of QT prolongation observed during treatment,
ribociclib treatment may need to be interrupted, reduced, or discon-
tinued. The dose should be interrupted in the case of ECGs with
QTcF interval > 480 msec. If QTcF prolongation resolves to < 481
msec, treatment can be restarted at a lower dose. Finally, riboci-
clib treatment should be discontinued with a QTcF interval > 500
msec or where there is an increase of > 60 msec from baseline. 44

Additionally, appropriate monitoring of serum electrolytes (includ-
ing potassium, calcium, phosphorus, and magnesium) should be
performed before starting treatment with ribociclib, at the begin-
ning of the first 6 cycles, and then as clinically indicated; any
serum electrolyte abnormality should be corrected before initiat-
ing treatment and during treatment with ribociclib. Further, the
use of ribociclib in combination with drugs having a known poten-
tial to prolong the QT interval, such as antiarrhythmic medicinal
products (including, but not limited to, amiodarone, disopyramide,
Clinical Breast Cancer June 2025 e411
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Figure 7 Expert recommendations for the management of pain and select related comorbidities in patients with mBC. 
CV = cardiovascular; GI = gastrointestinal; mBC = metastatic breast cancer; NSAIDs = nonsteroidal anti-inflammatory 
drugs. ∗Note: metamizole is banned in several countries. Figure based on NCCN clinical practice guidelines 94 , SEOR, 
SEOM and ESCEO guidelines, 95,96 , SERGAS protocols 97 , EULAR recommendations 98,99 , ESMO handbook 100 , reviews into 
the management and treatment on pain 101 , and the authors’ experiences. 
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procainamide, quinidine and sotalol), and other medicinal products
that are known to prolong the QT interval (including, but not
limited to, chloroquine, halofantrine, clarithromycin, ciprofloxacin,
levofloxacin, azithromycin, haloperidol, methadone, moxifloxacin,
bepridil, pimozide and intravenous ondansetron) should be avoided.
Furthermore, ribociclib is not recommended to be used in combi-
nation with tamoxifen; data from a clinical study in patients
with breast cancer indicated that tamoxifen exposure was increased
approximately 2-fold following co-administration with ribociclib. 44 

For patients receiving treatment with DOACs, such as those with
AF, palbociclib may be the CDK4/6 inhibitor of choice. Apixaban
and rivaroxaban, which are 2 DOACs indicated for the preven-
tion of thrombotic events such as stroke or VTE, are metabolized
via CYP3A4, and they should be used cautiously with ribociclib,
which is a strong CYP3A4 inhibitor at the 600 mg dose and a
moderate CYP3A4 inhibitor at the 400 mg dose. 44 Concomitant
use of ribociclib and apixaban or rivaroxaban may lead to increased
serum concentrations of apixaban or rivaroxaban, which may result
in toxicity and increased risk of bleeding. In contrast, palbociclib
is a weak, time-dependent inhibitor of CYP3A; however, the dose
Clinical Breast Cancer June 2025
of sensitive CYP3A substrates may need to be reduced when co-
administered with palbociclib. 46 According to the product labelling,
interactions of abemaciclib, palbociclib, and ribociclib with narrow-
therapeutic-index substrates of P-glycoprotein (a drug transporter),
such as digoxin or dabigatran etexilate, may occur—caution and
monitoring for toxicity are advised. 44–46 

Patients with cardiovascular comorbidities such as hyperten-
sion have increased risk of VTE when treated with a CDK4/6
inhibitor. 104 Both abemaciclib and palbociclib labels list VTE as a
common adverse reaction (defined as a reaction occurring in 1% to
10% of patients in clinical trials). 44–46 Analyses of the USA Food &
Drug Administration Adverse Event Reporting System have identi-
fied VTE as a potential class effect with all three currently approved
CDK4/6 inhibitors. 105 

Hematological Toxicities With CDK4/6 Inhibitors. In terms of
patients with haematological comorbidities such as anaemia associ-
ated with chronic renal disease or thrombocytopenia in chronic
liver disease, palbociclib and ribociclib show high affinity for cell
division protein kinase 6 (involved in haematopoiesis), increasing
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the risk of haematological toxicity. Cases of neutropenia have been
reported among the frequent adverse effects with the use of palbo-
ciclib. Before initiating treatment with palbociclib, confirming an
absolute neutrophil count of ≥1000 mm3 and a platelet count of
≥50,000 mm3 are recommended. Grade 1-2 haematologic toxic-
ity can be monitored by complete blood counts conducted every
three months; thereafter, at the start of each cycle or if clinically
indicated—but no dose adjustment is needed. If neutropenia is
grade 3-4 severity, dose modifications will be necessary according
to the product specifications. 46 

Similar precautions should be taken with ribociclib: a complete
blood count should be performed before starting treatment and
every 2 weeks for the first 2 cycles, at the beginning of the next 4
cycles, and as clinically indicated. No dose adjustment is required
in grade 1 or 2 severity neutropenia, but adjustment is required
in more-severe cases. 44 Despite its lower affinity for cell division
protein kinase 6, abemaciclib can also be associated with the occur-
rence of neutropenia with some frequency, and a dose modification
is recommended if toxicity is grade 3-4. 45 

Recommendations for CDK4/6 Inhibitors Selection. Palbociclib
and ribociclib can be administered in patients who are receiving
ACEIs, with the exception of losartan, 47 a CYP3A4 substrate that
should be avoided in patients taking ribociclib 44 and abemaci-
clib, 45 and used with caution in patients taking palbociclib. 46 CCBs
are major substrates for CYP3A4 and also moderate inhibitors;
hence, clinically relevant DDIs with palbociclib, and particularly
with ribociclib, are expected and concomitant administration should
be avoided. 47 For example, it is recommended that nifedipine or
nicardipine should be replaced with another calcium agonist in
patients treated with palbociclib or abemaciclib. Similarly, the beta
blockers bisoprolol and verapamil should be avoided and, instead,
substituted with beta blockers such as carvedilol that have a low risk
of interaction with palbociclib and ribociclib. 47 

There is a low risk of DDI between CDK4/6 inhibitors, low
molecular weight heparins, and vitamin K analogues. Apixaban and
rivaroxaban should be avoided in patients taking ribociclib and
palbociclib owing to the high risk of DDIs. 47 

Endocrine/Metabolic Comorbidities 
Specific Drug Interactions With CDK4/6 Inhibitors. Decreased

appetite is a common adverse effect of palbociclib, abemaciclib,
and ribociclib treatment. 44–46 , 106 Coadministration of metformin
with either ribociclib or abemaciclib may result in elevated levels of
metformin according to the product labelling for both drugs, 44 , 45 

which may lead to toxicities such as lactic acidosis, as has been
reported in 1 patient taking ribociclib with metformin. 107 In vitro
data suggest that palbociclib may inhibit the uptake transporter
organic cationic transporter 1 and then may increase the exposure
of medical product substrates of this transporter (eg, metformin). 46 

Differentiation between the endocrine and direct effects of
CDK4/6 inhibitors is necessary to manage associated toxicities.
Endocrine toxicities, particularly those related to estrogen depri-
vation (such as genitourinary syndrome of menopause and bone
density loss) during adjuvant endocrine therapy, can significantly
impact quality of life and treatment adherence. 108 In addition,
direct adverse effects of CDK4/6 inhibitors, such as neutropenia
and diarrhea, need to be considered. Differences in toxicity profiles
between abemaciclib, palbociclib, and ribociclib influence selection
based on comorbidities and patient preferences. 109 

In a consensus workshop on the management of concomitant
medication with palbociclib and ribociclib in breast cancer, it
was concluded that palbociclib and ribociclib can be administered
with insulin analogues, sulfonylureas, alpha glycosidase inhibitors,
glucagon-like peptide 1 (GLP1) agonists and with some dipeptidyl
peptidase OV (DPP-4) inhibitors (such as vildagliptin, alogliptin
and sitagliptin). 47 

Recommendations for CDK4/6 Inhibitors Selection. A real-life
study of 701 patients found that the combination of CDK4/6
inhibitors in combination with endocrine therapy in first-line treat-
ment is effective. However, cases of endocrine resistance were
identified, with tumors with primary resistance showing the worst
outcomes in terms of time to treatment discontinuation and overall
survival. In addition, the study data highlight no significant differ-
ences in the efficacy of second-line treatments, including taxane-
based chemotherapy, capecitabine, fulvestrant, and exemestane plus
everolimus. Therefore, it is essential to consider factors such as the
duration of first-line treatment and the aggressiveness of metastatic
disease when selecting the second-line therapy. 110 

Gastrointestinal Comorbidities 
Low-grade severity gastrointestinal disorders that may occur with

ribociclib and palbociclib are stomatitis, nausea, diarrhea, and
vomiting. 44 , 46 For abemaciclib, similar gastrointestinal disorders are
also common, together with dispepsia. 45 A higher risk of diarrhea
has been reported with abemaciclib compared with palbociclib and
ribociclib. 111 

Hepatotoxicity is listed as a common adverse reaction in the three
key phase 3 clinical studies investigating the safety and efficacy
of ribociclib and was observed during postmarketing experience,
especially in patients with NASH. 44 Therefore, liver function tests
and dose adjustments or discontinuations are required if hepato-
toxicity is in the moderate to severe range. 103 Abnormalities in
liver blood tests are also listed as very common side effects in the
palbociclib and abemaciclib labels. 45 , 46 Palbociclib and abemaci-
clib require dose modification in cases of severe liver failure. 45 , 46

However, abemaciclib can interact more with medications that
inhibit cytochromes or other agents with a narrow therapeutic
margin due to their high affinity for plasma proteins. 45 Researchers
have hypothesized that liver damage in patients taking CDK4/6
inhibitors may be related to toxic metabolites, immunogenic inter-
mediates, or direct damage to hepatocytes. 112 

Specific Drug Interactions With CDK4/6 Inhibitors. Palbociclib,
administered as a capsule, has been reported to have a moderate risk
of interaction with PPIs, 46 which may be concomitantly adminis-
tered in patients with dyspepsia or other gastrointestinal comorbidi-
ties. 48 Under fasting conditions, the coadministration of the PPI
rabeprazole (used to treat symptoms of gastro-oesophageal reflux
disease) with a single dose of palbociclib 125 mg in a capsule form,
decreased the extent and rate of absorption of palbociclib. 
Clinical Breast Cancer June 2025 e413
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Domperidone, an antiemetic used to manage dyspepsia, should
be avoided in combination with CDK4/6 inhibitors. 113 Domperi-
done has a high risk of interaction with ribociclib, which could
possibly increase the risk of QT prolongation. 114 Recommendations
for CDK4/6 inhibitors selection 

Palbociclib capsules are taken with a meal. However, when palbo-
ciclib is administered in the tablet form, coadministration of the
PPI rabeprazole had no effect on the rate and extent of absorption
of palbociclib and this formulation can be taken with or without
food. 

Renal Comorbidities 
Tolerability of CDK4/6 Inhibitors. For patients with mild, moder-

ate, or severe renal impairment (creatinine clearance rates of ≥15
mL/min), palbociclib has been shown to be well tolerated, and
no dose adjustment is required. 46 Ribociclib and abemaciclib do
not require dose adjustment in patients with mild or moderate
renal impairment. 44 , 45 Although ribociclib has not been studied in
patients with severe renal impairment, the product labelling recom-
mends a lower starting dose. 44 Similarly, abemaciclib has not been
studied in patients with severe renal impairment, and the manufac-
turer recommends caution and monitoring when administering the
drug to this patient population. 45 It is important to note that none
of the currently approved CDK4/6 inhibitors has been studied in
patients on haemodialysis. 44–46 Both ribociclib and abemaciclib have
been observed to increase serum creatinine (SCr) levels, although
they do so through different mechanisms. 44 , 45 Abemaciclib increases
SCr via the inhibition of renal tubular secretion transporters without
affecting glomerular function (as measured by iohexol clearance). 45

Ribociclib has been shown to increase SCr via inhibition of the
renal transporters organic cation transporter 2 and multidrug toxin
extrusion protein 1, which are involved in active creatinine secretion
from the proximal tubules; SCr increases during treatment would
necessitate an extensive evaluation of renal function to exclude renal
failure. 44 Based on the available evidence, palbociclib would be an
appropriate CDK4/6 inhibitor for patients with any level of renal
impairment not requiring haemodialysis. It should be noted that
measuring serum cystatin C levels may be better at estimating GFR
than SCr levels in patients with solid tumors. 115 

Recommendations for CDK4/6 inhibitors selection Patients who
have undergone kidney transplant require immunosuppressants,
some of which are sensitive CYP3A substrates with a narrow
therapeutic index such as tacrolimus, everolimus, cyclosporine,
or sirolimus. 46 Palbociclib is a weak, time-dependent inhibitor
of CYP3A4, and ribociclib is a moderate to strong inhibitor of
CYP3A4. 44 , 46 Concomitant use with narrow therapeutic index
drugs that are substrates of CYP3A4 may necessitate dose adjust-
ments. For example, patients who are taking palbociclib or riboci-
clib with the calcineurin inhibitors cyclosporin or tacrolimus for
immunosuppression following a kidney transplant may require
lower doses of their calcineurin inhibitor. Similarly, those who
are taking palbociclib or ribociclib with the mammalian target
of rapamycin inhibitor sirolimus or everolimus for prophylaxis of
organ rejection in adult patients receiving a renal transplant may
require a reduced dose of sirolimus or everolimus. Abemaciclib is
not an inhibitor of CYP3A4 and would not require dose adjust-
Clinical Breast Cancer June 2025
ments when used in combination with cyclosporine, tacrolimus, or
everolimus. 45 

Geriatric Comorbidities 
Tolerability of CDK4/6 Inhibitors. Age is associated with alter-

ations in pharmacokinetics. 103 Since one-third of patients diagnosed
with breast cancer are over 70 years of age, as the HR + /HER2–
breast cancer subtype is the most common subtype in patients ≥65
years, 116 and given that this is a medically fragile population with
a higher risk of adverse events owing to both their oncological
disease and their age, the use and dose of CDK4/6 inhibitors must
be appropriate. 103 Palbociclib, abemaciclib, and ribociclib do not
require dose adjustment in patients ≥65 years of age. 44–46 

Recommendations for CDK4/6 Inhibitors Selection. Palbociclib
may be a good option in polymedicated patients ( > 5 drugs) due
to its lower incidence of clinically meaningful DDIs; this is particu-
larly important in older patients, in whom hypoalbuminaemia, renal
insufficiency, and polypharmacy frequently occur together. 103 

Psychological Comorbidities 
Specific Drug Interactions With CDK4/6 Inhibitors. Certain

antidepressants (eg, trazodone, mirtazapine, and escitalopram)
and antipsychotics (eg, ziprasidone, aripiprazole, and haloperidol)
should be avoided with palbociclib and ribociclib due to the poten-
tial for serious interactions. 47 All 3 currently approved CDK4/6
inhibitors may interact with the herbal supplement St. John’s Wort,
which is used to treat mild anxiety and depression. 44–46 The antide-
pressant nefazodone may also interact with palbociclib and riboci-
clib. 44 , 46 Ribociclib may interact with triazolam, which is used to
treat sleep disturbances. 44 It has been well documented that some
tricyclic antidepressants (eg, amitriptyline, maprotiline) may lead to
QTc prolongation. 117 As previously mentioned, ribociclib should be
avoided in patients who already have, or who are at significant risk
of developing, QTc prolongation, including those receiving medic-
inal products known to prolong the QT interval. 46 Conversely,
no clinically relevant change in QT interval has been observed
in patients with advanced breast cancer receiving palbociclib or
abemaciclib. 44 , 45 

Recommendations for CDK4/6 Inhibitors Selection. Palbociclib
and abemaciclib are generally appropriate options in patients with
psychological disorders but some specific interactions should be
considered. 

Pain-Related Comorbidities 
Specific Drug Interactions With CDK4/6 Inhibitors. Following the

application of radiotherapy, CDK4/6 inhibitors slow down tissue
repair after the end of the treatment cycle, which may result in
impaired pain relief. 118 Generally, opioids that have a low risk of
interaction with palbociclib and ribociclib (considered the safest
therapeutic options) are morphine, hydromorphone, tapentadol,
and codeine. 

Recommendations for CDK4/6 Inhibitors Selection. With riboci-
clib, tramadol, buprenorphine, and oxycodone may be used with
caution, while fentanyl is not recommended. 47 , 103 In addition, the
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concomitant use of ribociclib and methadone is not recommended
owing to the potential of methadone to prolong the QT interval. 44 

The product labelling for abemaciclib does not list any interactions
with opioid pain relievers. 45 

Limitations 
It is important to note that the recommendations are based

on a review of the evidence from literature, expert opinion, and
experience. For all these reasons, there may be biases, such as the
authors’ own clinical experience, access to treatments, and train-
ing. Additionally, relying on retrospective data and expert opinion
introduces limitations inherent to this approach, including poten-
tial selection and recall bias. Future prospective studies are needed to
validate these findings and provide robust evidence, particularly in
long-term outcomes in patients with multiple comorbidities and the
impact of multidisciplinary interventions. These limitations should
be taken into account when interpreting the experts’ findings and
recommendations. 

Conclusion 

The expert panel involved in this review identified the main
comorbidities in patients with HR + /HER2- metastatic breast
cancer, based on their prevalence and their impact on therapeu-
tic decisions and patient quality of life. Among the most relevant
comorbidities are hypertension, which affects treatment tolerance;
chronic kidney disease, which influences therapeutic selection; and
depression, which impairs patient adherence and general well-being.
The experts provided key recommendations for initial patient assess-
ment, monitoring, and follow-up, highlighting warning signs that
should lead to referral to appropriate specialists. In addition, clini-
cal scenarios related to each comorbidity were explored, proposing a
reference CDK4/6 inhibitor based on the available evidence on drug
interactions and the toxicity profile of each drug. 

Despite the progress, there are still areas for improvement and
future research. In particular, prospective studies addressing the
long-term impact of comorbidities on treatment outcomes with
CDK4/6 inhibitors are needed, as well as research focused on
optimizing the management of emerging comorbidities. Identify-
ing patient subgroups who might benefit from more targeted and
personalized interventions also represents an important direction for
future research. 
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Supplemental Figure S1 Recommendations for the management of atrial fibrillation and venous thromboembolism in patients 
with mBC. AF = atrial fibrillation; CKD = chronic kidney disease; DOACs = direct-acting oral 
anticoagulants; GFR = glomerular filtration rate; LMWH = low-molecular-weight heparin; LVEF = left 
ventricular ejection fraction; mBC = metastatic breast cancer; VKAs = vitamin K antagonists. Figure 
based on recommendations from expert consensus document from the Cardio-Onco-Hematology and 
Thrombosis groups of the Spanish Society of Cardiology for AF, 119 the Spanish Society of Medical 
Oncology clinical guideline of venous thromboembolism, 120 and the authors’ experiences. 
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Supplemental Table S1 Search Strategy 

Breast Cancer and Comorbidities and Treatment 
• Luminal breast cancer OR progesterone-receptor 

and/or estrogen-receptor positive AND human 
epidermal growth factor receptor 2–negative 
“HER2–” advanced breast cancer OR metastatic 
breast cancer 

• Comorbidity OR comorbid condition 
• Hypertension OR cardiovascular disorder OR heart disease 
• Endocrine disorder OR diabetes OR obesity OR malnutri- 

tion 
• Impaired renal function OR renal impairment OR renal 

failure OR renal insufficiency 
• Liver failure OR hepatic impairment 
• Gastrointestinal disorder 
• Elderly OR geriatrics 
• Depression OR anxiety OR stress disorder 
• Anticoagulant treatment OR atrial fibrillation OR venous 

thromboembolism OR pulmonary embolism 

• Osteoarthritis OR pain 

• CDK4/6 inhibitor OR palbociclib OR ribociclib OR 
abemaciclib 

• Polypharmacy OR concomitant medication 
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