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Supervised Cancer Rehabilitation: A Proposal For Removing Barriers To Progress Utilizing 
Existing Cardiopulmonary Rehabilitation Facilities 
 
Chairperson:  Dr. John Quindry 
 

Abstract 

Currently, the NIH reports there are approximately 18 million Americans with a history of cancer. 
Cancer statistics are projected to rise to 22.1 million by 2030. In addition to cancer, cardiovascular 
diseases are globally the leading causes of mortality and morbidity. The body of research in this 
area clearly demonstrates that greater amounts of physical activity correspond with a lower risk of 
cancer recurrence and all-cause mortality, including cardiovascular disease (CVD). Exercise 
rehabilitation success in cancer patients, both during and after treatment, is limited by several 
barriers, including the lack of facilities, trained personnel and financial resources. In response to 
this medical need, it seems logical for oncology patients to be able to utilize current cardiac 
rehabilitation models. Cardio-oncology rehabilitation is a multi-component exercise-based 
intervention. Current projections suggest that few adjustments to current cardiac rehabilitation 
models would be needed to address the oncology rehabilitation model, although strategic 
differences to be addressed include addressing the adverse effects from certain chemotherapies, 
surgical interventions and lymphedema. Secondary to this narrative, there exists a bidirectional 
relationship between these two leading chronic diseases: in that cardiovascular diseases increase 
the likelihood of getting cancer and vice versa. Accordingly, use of cardiac facilities may extend 
the benefits of exercise beyond therapeutic applications to cancer, in that potential concerns related 
to CVD could also be addressed. Based on this rationale, the purpose of this professional paper 
will explore the utilization of existing staff and equipment currently being used in cardiopulmonary 
rehabilitation (CPR) field and how that can be utilized concomitantly with oncology rehabilitation 
populations. 
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CHAPTER 1: Introduction 

Brief overview 

Cardiovascular diseases (CVD) and cancer represent the two leading causes of death today 

in the US, as well as globally. Annual deaths reported by the CDC are approximately 700,000 for 

CVD and 605,000 for cancer.20 Both diseases share many risk factors, including diabetes, obesity, 

smoking, and dyslipidemia and justify a common treatment strategy, namely utilizing therapeutic 

exercise. In prescribing exercise programs for both cardiac and cancer conditions, 

recommendations are based on variations utilizing the common approaches established by the 

American College of Sports Medicine’s guidelines for exercise testing and prescription (GTEP), 

which provides guidelines for physical activity and exercise programs for adults, both with and 

without chronic diseases. Cardiac rehabilitation is the long-established standard for therapeutic 

rehab of chronic diseases. In this regard, CR facilities can be utilized for both disease treatment, 

recurrence, and prevention in apparently healthy individuals. Similarly, cardio-oncology 

rehabilitation (CORE) is a relatively new concept which focuses on an exercise-based multi-

component intervention. While CORE could be implemented in a dedicated rehabilitation setting 

(cancer rehabilitation centric), the approach –when attempted--often utilizes the CR model. 

Importantly, CORE can be implemented with few changes, to the well-established CR approach, 

as evidenced by the observed improvements in the prognosis and care of cancer patients 

undertaking exercise rehabilitation. CORE focuses on preventing and/or treating cardiac disease 

alongside a patient’s cancer therapy and addressing implications post-therapy. Cardiac 

rehabilitation programs should be extended to cancer patients, with the proper oncology training 

for the rehabilitation team, to improve the survival and quality of life (QoL) in patients with cancer. 
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Currently there are approximately 18 million Americans with a history of cancer and that 

statistic is projected to rise to 22.1 million by 2030.49 Today, improved treatment approaches and 

earlier detection have led to an increase in survivorship numbers and consequently, a recognition 

of an association between cancer treatments and cardiovascular complications, based on the 

cardiotoxicity of the cancer treatment(s).50 Due to common co-morbidities, integrating CORE into 

the CR model is more than convenient as the CR model offers the capacity to monitor for cardiac 

conditions. 

Today in the US, no standard protocol exists for prescribing exercise rehabilitation in 

oncology care. Given the links between cancer and CVD, there is a rationale to believe that the 

outpatient cardiopulmonary rehabilitation model may lend to those recovering from various forms 

of cancer.  In the 50+ year history of the evolution of outpatient phase II cardiac rehab, the value 

of exercise and rehabilitative interventions for these patients is clearly associated with improved 

patient outcomes. These benefits include improved quality of life, physical function, improved 

psychosocial outcomes, as well as a decrease in co-morbidities. Based on this rationale, few 

adjustments to the current cardiac rehabilitation model are needed to apply to the oncology 

rehabilitation protocol. 

Exercise rehabilitation success in cancer patients, both during and after treatment, is limited 

by many factors, but most importantly, cancer is not a qualifying diagnosis for CR by third-party 

payers.16 Other limiting factors include lack of facilities, lack of trained personnel and 

psycho/social support communities. The CR model represents a promising intervention for cancer 

patients and this paper will explore the commonalities, as well as the barriers that currently exist 

preventing utilization of CR staff and equipment to facilitate personalized risk assessment and the 
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development of targeted exercise prescriptions to prevent or manage cardiovascular toxicity 

through cancer treatment.  

Statement of problem 

Due to advances in early detection and improved treatment in oncology care, premature 

mortality rates have decreased and the number of survivors has increased to almost 17 million in 

the US.46, 49 Because of these increased survival rates, cancer patients now experience increasing 

co-morbidities for a host of chronic diseases, including cardiovascular (CV) implications. Today 

in the US healthcare system, there are well developed standards of care for CR when rendered for 

CV disease/dysfunction. In comparison, no such standardized system exists for actual or potential 

dysfunctions among cancer survivors. Both the variety of therapeutic modalities for cancer and the 

actual disease process can cause increase risks of dysfunction, impairments and diminished quality 

of life, including a much higher risk of cardiovascular disease. Rather than reinventing the wheel, 

it seems apparent that the CR model should be an option for cancer survivors who have a high risk 

of CVD or for survivors who have limited access to community-based programs.  

Purpose of study 

The purpose of this professional paper is to provide a scientific rationale by which 

oncology rehabilitation may be successfully merged with the current cardio-pulmonary 

rehabilitation model as a cost-effective strategy for promoting exercise rehabilitation for cancer 

patients. Both CVD and cancer share many of the same risk factors for disease occurrence and 

recurrence and both diseases are the two leading causes of death worldwide.47 Based on the current 

literature emphasizing the positive effects of exercise rehabilitation in both cancer and CVD 

patients, this paper will identify the obstacles that may inhibit the use of the CR model, the 

importance of why the CR model should be used concomitantly in oncology rehabilitation, the 
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differences between CR and CORE, why CORE should be the standard of care for cancer patients, 

and the commonalities between the two models that can lead to more pragmatic and cost-effective 

solutions for cancer rehabilitation strategies, facilities and personnel resources.  

Significance of study 

The overarching goal of this professional paper is to outline the value of the CORE model, 

why it is currently underutilized, and to elucidate why this would be a much more cost-effective 

and pragmatic approach in the treatment of cancer patients. Both cancer and CVD share common 

risk factors, including diabetes, obesity and smoking. Existing between both diseases is a common 

biology and the close relationship between cancer and CVD patients making it more apparent that 

there exists an unmet need to define strategies for CVD prevention in this high-risk population. 

Oncology rehabilitation research strongly indicates that the multi-factorial interventions of CR 

may, in general form, be applied to cancer patients. These interventions include health education, 

CV risk reduction, stress management, increased physical activity, optimization of drug therapy 

and a healthy diet. The significance of this professional paper will emphasize the fact that it is time 

to extend the benefits of CR to cancer patients, as a means of improving quality of life, improving 

functional capacity and the importance of why CR needs to be an integral part of cancer treatment.  

Delimitations  

CORE is an emerging discipline which focuses on the detection and management of cancer 

treatment-induced cardiac dysfunction. This professional paper includes the existing publications 

on the topic, which are published in refereed scientific journals that index in the online 

governmental database PubMed. The very broad definition of oncology and cardiac rehabilitation 

was used in the database search, including “CORE”, “CR”, “CVD”, and “barriers”.  Despite the 

growing evidence and recommendations for better integration of rehabilitation into oncology care, 
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this professional paper emphasizes that working reality that exercise rehabilitation is still an 

underutilized service worldwide. The thrust of this professional paper reviews the most current 

research literature to resolve whether the current CR infrastructure might support the CORE model 

for patients with and without a high risk for CVD.  

Extensive evidence in the literature supports the concept that exercise training improves 

CV capacity, leading to reductions in CV morbidity and its attendant symptoms. Primary topics of 

focus include barriers that currently exist limiting forward movement of the CORE concept, 

transferability of the exercise prescription, commonality of facilities and personnel, the conundrum 

of how to pay for services, collaboration among providers and administrators, barriers that exist 

for the patient, as well as the current state of CR referrals and CR facility utilization.  

An overview of the benefits that CR may provide in high-risk cancer patients is provided 

in this professional paper, as well as a framework to facilitate personalized risk assessment and a 

proposal how to integrate the cancer patient into the CR model, utilizing a multimodality approach 

of CR to prevent or mitigate CV events. In addition, this study presents the rationale to provide 

CR in patients with cancer, guidance for CR personnel on the specific needs of cancer patients and 

to highlight barriers that may be inhibiting CORE as a standard of care for cancer patients and 

survivors at high risk for CVD.  

Limitations of literature 

The search terms and selection criteria used in this paper specifically included general 

guidelines for oncology rehabilitation, cardiac rehabilitation and barriers preventing integration of 

oncology rehab into CR. This professional paper includes an exhaustive accumulation of existing 

literature on the topic. However, the evidence base is continually changing and advancing, as is 

the overarching practice of self-correcting science. The key limitations pertain to the fact that this 
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paper observes the broad generalization that exercise is medicine for apparently healthy 

populations, in addition to those with chronic diseases, including cancer and CVD.  

To date, combined CR and oncology rehabilitation programs are rare and there is a growing 

need for community-based, out-of-hospital rehabilitation programs for cancer patients. At present, 

the numbers of established CORE programs in the US are unavailable, a fact that highlights the 

emergent nature of this topic. Moreover, additional research is needed to be able to demonstrate 

which cancer patients are most likely to benefit from a CR program. 

Due to the complexity of different types of cancers and the varying chemotherapies and 

radiotherapies, guidelines that focused specifically on these and the type of rehabilitation that 

would be prescribed were excluded in the review, with the exception of Trastuzumab and 

anthracyclines. Chemotherapies and immunotherapies are a rapidly growing and changing field; 

rehabilitation professionals will need to continually apprise themselves on the new therapies and 

their respective ramifications, and maintain awareness of the evolving evidence for rehabilitation-

specific recommendations. 

Although rehabilitation professionals are aware of the need for referral from oncology 

providers, there exists a dearth of research on how improved integration can be achieved by 

transferring the general guidelines between CR and CORE populations. Accordingly, the broad 

definition of CR and CORE used in this project is intended to recognize that the scope of 

rehabilitation providers’ practice may vary regionally throughout the US, depending on the 

provider’s knowledge base and experience with the benefits of exercise.  

Finally, given the available evidence on the risk of CVD in cancer patients and the benefits 

of exercise to reduce that risk, there is a pressing need to develop and test programs specific to the 

care of patients with cancer.  To date, one of the largest gaps that exists in the literature is that no 
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effective treatment has been identified to prevent and/or reverse the cardiotoxicity of cancer related 

therapy.17 Importantly, it should be noted that by virtue of age, CORE patients may also have 

diagnosed or occult CVD which would need to be differentiated from cancer treatment related 

CVD. 

Basic assumptions 

Exercise is a known cornerstone of CR, as it improves CRF and prevents future illness and 

death from heart disease.44 Similarly, although less well established is the premise that structured 

exercise rehabilitation has similar effects in cancer patients, including reducing all-cause 

mortality.21,22,46 Although limited, a growing number of researchers are investigating the utility 

and feasibility of integrating CORE into the CR model to deliver exercise interventions to cancer 

patients.  

The equipment and facilities in CR are useful for all populations, although some 

modifications may be needed for cancer patients, particularly in the case of amputations or other 

surgical interventions, range of motion (ROM) deficits, neuropathies, etc., and can be adjusted 

accordingly.  

Whether indicated with or without chronic disease, the exercise prescription should be 

individualized for each CR or CORE patient, utilizing the ACSM basic exercise model of 

frequency, intensity, time, and type (FITT). These recommendations specifically include at least 

150 minutes of moderate aerobic intensity/week for 8-12 weeks and at least 2 days/week of 

moderate resistance training.  

Despite the research indicating less premature morbidity and mortality, referral rates to CR 

for CVD and CORE have been very low, and the pharmacological interventions to alleviate cancer 

related symptoms oftentimes seem to be favored over exercise as medicine.20 This lack of referrals 
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is seen highest in women, minorities and patients without insurance coverage.52 Keteyian et al 

(2022), reports that utilization of CR is highly underutilized, with less than 30% of cardiac patients 

who had a primary qualifying event attending supervised CR. 

Rehabilitation medicine’s infrastructure in oncology care is relatively under-developed, 

both administratively and clinically. By leveraging guidelines, such as integrating CORE into the 

CR model and thereby increasing the use of CR facilities and perpetuating more resource 

generation, there is potential for improved patient care and reduction of CVD complications. 

Finally, realizing the importance of a comprehensive approach and properly educating the 

professional staff is critical to adequately meet the particular needs of the patient. CR professionals 

have the expertise necessary to deal with multiple comorbidities yet would need education specific 

to cancer patients. Oncologists, cardiologists, and administrators need to help develop the 

infrastructure to provide services aligned with the unique exposures and needs of cancer patients. 

Involving all the other stakeholders, including exercise physiologists, registered nurses (RN), 

registered dietitions (RD), physical therapists (PT), and trainers is a necessity in providing a widely 

accessible multimodality program to patients with cancer. 

Definitions of terms 

AACVPR. American Association of Cardiovascular and Pulmonary Rehabilitation 

ACS: American Cancer Society 

ACSM: American College of Sports Medicine 

Adjuvant therapy: therapy applied after initial treatment for cancer, especially to suppress 

secondary tumor formation 

AHA: American Heart Association 

Anemia: deficiency of red blood cells or hemoglobin in blood 
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Anthracycline: class of drugs used in cancer chemotherapy 

Human epidermal growth factor receptor 2 (HER2): a protein associated with epithelial growth 

and differentiation; when it occurs as an overexpression, can lead to increased disease rate of 

several types of cancer. 

Arrhythmia: an abnormal or irregular heart rate 

Atrial arrhythmias: an irregular and very often rapid heart rhythm 

CAD: coronary artery disease 

Cancer survivor: One who remains alive and continues to function during and after overcoming a 

serious hardship or life-threatening disease. In cancer, a person is considered to be a survivor from 

the time of diagnosis until the end of life 

Cardiac rehabilitation: a personalized program of education and exercise. The supervised program 

is designed to improve health in those with heart disease. It's often recommended after a heart 

attack or heart surgery 

Cardiomyopathy:  a disease of the heart muscle that makes it harder for the heart to pump blood 

to the rest of the body 

Cardio-oncology rehabilitation (CORE): a new concept that aims to reduce the risk of CVD and 

improve cardiopulmonary fitness in cancer survivors by providing exercise prescriptions and 

cardiac rehabilitation in addition to so-called cancer rehabilitation during and after cancer 

treatment 

Cardiopulmonary Exercise Testing (CPET): a non-invasive method used to assess the performance 

of the heart and lungs at rest and during exercise 

Cardiorespiratory Fitness (CRF): a component of physiologic fitness that relates to the ability of 

the circulatory and respiratory systems to supply oxygen to skeletal muscle 
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Cardiotoxicity: toxicity that affects the heart 

Cardiovascular Disease (CVD): a general term for conditions affecting the heart or blood vessels 

CDD4: American College of Sports Medicine’s exercise recommendations for persons with 

chronic diseases and disabilities 

Chemotherapy: a type of cancer treatment that uses one or more anti-cancer drugs as part of a 

standardized chemotherapy regimen 

CPR: cardiopulmonary resuscitation 

CR: cardiac rehabilitation 

Diabetes mellitus: a disorder in which the body does not produce enough or respond normally to 

insulin, causing blood sugar (glucose) levels to be abnormally high. 

Digital health: a discipline that includes digital care programs, technologies with health, 

healthcare, living, and society to enhance the efficiency of healthcare delivery and to make 

medicine more personalized and precise. 

Dyslipidemia: Abnormally elevated cholesterol or fats (lipids) in the blood. 

Exercise: activity requiring physical effort, carried out to sustain or improve health and fitness. 

Exercise prescription: the specific plan of fitness-related activities that are designed for a specified 

purpose, which is often developed by a fitness or rehabilitation specialist for the client or patient. 

Heart Failure (HF): the inability of the heart to meet the metabolic demands of the body. 

Left Ventricular Ejection Fraction (LVEF): the central measure of left ventricular systolic function 

LVEF is the fraction of chamber volume ejected in systole (stroke volume) in relation to the 

volume of the blood in the ventricle at the end of diastole (end-diastolic volume). 

Lipoprotein: complex particles that have a central hydrophobic core of cholesterol esters and 

triglycerides. 
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Lymphedema: The condition is caused by a blockage in the lymphatic system, part of the immune 

and circulatory systems. Lymphedema is most commonly caused by lymph node removal or 

damage due to cancer treatment. 

Metabolic Disease: a disease or disorder that disrupts normal metabolism. 

Morbidity: condition of a disease or symptom of disease. 

Neutrophils: a type of white blood cell (leukocytes) that act as the immune system’s first line of 

defense. 

Oncology rehabilitation:  a type of physical therapy designed to improve physical function during 

and after cancer treatment. 

Physical Function: ability to perform basic and instrumental activities of daily living. 

Post adjuvant therapy: treatment given after the main treatment of cancer, usually refers to 

chemotherapy, radiation, hormone therapy and/or immunotherapy given after surgery. 

Psychosocial: of or relating to the interaction of social and psychological factors. 

QoL: quality of life. 

Radiotherapy/Radiation: the use of high-energy radiation from x-rays, gamma rays, neutrons, 

protons, and other sources to kill cancer cells and shrink tumors. 

Secondary prevention: a type of preventative care that identifies individuals at risk of health 

conditions and prevents the development or progression of the disease in those individuals. 

Tobacco cessation: process of discontinuing tobacco smoking. 

Trastuzumab:  a HER2 inhibitor targeted therapy, used commonly in breast cancers, also known 

as Herceptin. 
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Ventricular arrhythmias: a condition where the pumping of the heart ventricles is abnormal and 

can produce a broad range of conditions. Clinical presentations can vary from lack of symptoms 

to cardiac arrest. 
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CHAPTER 2: Review of Literature 

Review focus 

The present work is a review focus on integrating cardio-oncology care, and a multi-

disciplinary approach to cancer care utilizing the current cardiac rehabilitation model. Barriers that 

limit this type of model include lack of facilities, lack of funding, cost of facilities, trained 

personnel, lack of national guidelines, limited interest, limited educational opportunities, rurality 

and the need for medical reimbursement.  

Procedures for obtaining qualified scientific literature 

Literature supporting this study was found mostly through PubMed as the primary source. 

Additional sources were obtained through the University of Montana’s online library database and 

journal search engines, including SPORTDiscus, Google Scholar, Scopus and Wiley. These 

sources, identified via means alternative to the primary search platform, were cross checked to 

ensure their indexed status on PubMed. In instances where references are found in periodicals that 

do not index on PubMed, the reader will be made aware that this reference is not a qualified 

citation, but included in the narrative for additional insights. Relevant information was sought to 

identify a relatively broad spectrum of historical data of both cardiac and oncologic rehabilitation. 

The search criteria included terms cancer rehabilitation, oncology rehabilitation, cardiovascular 

rehabilitation, cardiopulmonary rehabilitation and cardio-oncology. Although the development of 

oncology research is more of a current issue, it was relevant to note the historical development of 

cardiovascular rehabilitation as it relates to the current development of oncology rehabilitation.  
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Current best practices for supervised rehabilitation for persons with chronic disease 

Present day standards for supervised rehabilitation for persons with chronic diseases can 

vary depending on the individual needs and specific conditions. CR can serve as a valuable 

framework and standard for the CORE population, yet it is essential to consider the unique needs 

of the cardio-oncology patient. Individualizing the exercise prescription protocols, educational 

materials, and psychological support to address the specific challenges faced by cardio-oncology 

patients is vital for optimal outcomes. Valuable information can be gleaned from both OT and PT, 

in regards to therapeutic approaches. Both therapies can help patients overcome chemotherapy and 

radiation-related fatigue, address lymphedema issues, improve ROM, as well as recover after 

surgery. Cancer patients can experience mental challenges, and PT, OT, and other fitness 

professionals can help keep the patient engaged.  

Supervised rehabilitation programs for those with chronic diseases involve a 

multidisciplinary approach, combining numerous healthcare professionals such as physicians, 

PT’s, nutritionists, and OT’s. The primary goal is to improve the overall health and QOL of the 

patient.  

The seven key components of the supervised rehabilitation commonly include: 

1. Medical assessment: a thorough evaluation of the individual’s current condition, medical 

history and any specific limitations or risks associated with the respective chronic disease 

2. Individualized treatment plan: programs are tailored to meet the specific goals/needs of 

patient, taking into consideration their condition and functional abilities 

3. Exercise and physical therapy: PT’s, OT’s or exercise physiologists play a crucial role in 

providing guidance on safe and appropriate exercises that help improve strength, mobility, 

CV health, and overall functional capacity 
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4. Patient education: patients are educated about their respective chronic disease and 

management and helping to empower them to take an active role in their rehabilitation and 

health management 

5. Psychological/psychosocial support: mental health can be significantly impacted by 

chronic diseases. Rehabilitation programs may involve psychological support or 

counseling to address the psychological challenges 

6. Lifestyle modifications: patient education with focus on promoting healthy lifestyle habits, 

including stress management, nutrition, and smoking cessation. 

7. Monitoring and follow-up: regular assessment and monitoring of progress, symptoms, and 

adjustments to the rehabilitation plan, as needed.  

Cardiac rehabilitation 

The primary goals of CR are to prevent recurrent cardiovascular events, to improve 

functional aerobic capacity, to mitigate CVD risk factor profiles, to preserve and/or improve CV 

function, and to prevent premature mortality.17 The formative documentation of CR-type 

intervention is recorded in the working notes by a physician, Dr. Heberden, dated 1772. In these 

notes, the physician described angina pectoris in one of his patients. Dr. Heberden reported that 

his patient’s symptoms improved by working in the woods for half an hour per day.  Fast forward 

to the early 1930’s and patients with acute coronary events were prescribed bedrest for at least 6 

weeks. In the 1940’s, chair therapy was added to the regimen and in the 1950’s-60’s, short walks 

of 3-5 minutes per day were prescribed four weeks post coronary event. Over time, these practices 

gained favor within the cardiac community as early ambulation was observed not to evoke an 

increase in CVD risk and helpful in the mitigation of many of the complications resulting from 

bed rest.44 
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By the 70’s, organized outpatient CR centers were emerging as the new best practice for 

rehabilitative exercise. Emergence of this trend accompanied medical advances in interventional 

medicine whereby the 80’s-90’s, bypass surgery was less invasive, non-surgical percutaneous 

coronary intervention was developed and there was a proliferation of group-based cardiac 

rehabilitation, which included exercise and education.44 Emergent best practice approaches were 

contextualized by professional organizations, including the American Association of 

Cardiovascular and Pulmonary Rehabilitation (AACVPR), founded in 1985. In this regard, the 

AACVPR was largely responsible for establishing evidence to support both the efficacy and cost-

effectiveness of cardiac rehabilitation in the US. The inception of the AACVPR resulted in 

standard performance measures, insurance coverage by state health plans and the inclusion of heart 

failure under indications for CR.7 Since the early 2000’s, CR programs have remained relatively 

static, with incremental changes in programming and the application of new technology, including 

mobile health and applications, electronic medical records (EMRs), telehealth and telemedicine, 

wearable devices, robotics and artificial intelligence.58 

Over the past four decades, CR has evolved from a simple monitoring program to a three-

phase, multi-disciplinary program that includes post-op care, nutritional counseling, smoking 

cessation, optimization of medical treatment, stress management, control of dyslipidemia and 

diabetes, and psychosocial interventions. (Table 1) 
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Table 1 

The Three Phases of CR23 

 

CORE – Cardio Oncology Rehabilitation 

Today in the US, cancer survivors represent an estimated 17 million adults, representing 

approximately 5% of the adult population and this number is projected to increase to over 22 

million by 2030.19 The field of cancer rehabilitation in the US has undergone a tremendous increase 

in interest over the past 20 years from both oncology and rehabilitation professionals, especially 

as the number of cancer survivors increases with the aging population. Cancer can be described as 

a group of diseases characterized by the uncontrolled growth and spread of abnormal cells in the 

body. Classifications of different types of cancer depend on where the cancer starts in the body 

and currently, there are more than 200 types reported.49 CORE is a relatively young rehabilitation 

field, compared to other rehab subspecialties, partly because cancer had historically been viewed 

largely as an incurable disease. The Handbook of Physical Medicine and Rehabilitation, published 

in 1970 made no reference to cancer rehabilitation and it was not until the late ‘70’s that a limited 

amount of scientific literature first surfaced.20 Not until the mid-1990’s was the first official 

oncology rehabilitation center formed, at MD Anderson Cancer Center, now the largest cancer 

hospital in the US. 
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The first cardiac-centric adverse consequences from cancer treatment were described in 

1968 when it was noted that anthracycline treatment regimens caused cardiac arrhythmias, dose-

dependent heart failure or sudden cardiac-related death in patients with leukemia.48 Importantly, 

this observation was published two decades before the first cancer-specific cardiac monitoring 

guidelines would launch the sub-discipline now known as CORE. In 1998, another highly 

cardiotoxic treatment was developed, the anti-human epidermal growth factor receptor 2 (HER2)-

directed agents (Herceptin/trastuzumab) and recognized that in combination with anthracycline 

treatment, had the potential to increase left ventricular (LV) dysfunction and heart failure (HF) in 

women with advanced and primary Her2-positive breast cancer.48 Based upon these and other 

medical and scientific reports, consensus statements provided new insights into the global nature 

of cardiovascular toxicity on the human body as an indicator for multifactorial treatment strategies 

with the capacity to help preserve cardiovascular function.48  

Stepping back to 1978, oncology pioneer Dr. Harold Lehmann and fellow researchers 

began to identify some of these similar treatment-related problems that were not being addressed 

by oncologists at that time and noted the need for cancer rehabilitation. Specifically, Lehman et al 

described multiple barriers to implementing cancer rehabilitation including a lack of identification 

of patient rehabilitation-related problems by oncologists, lack of referral from oncologists, patients 

who are often too ill or unwilling to participate, too poor of a cancer prognosis, lack of 

rehabilitation facilities, and the lack of financial resources.34 Many of these barriers continue to 

exist today in the field and for many cancer patients, rehabilitation is dismissed because the 

outcome that many providers are focused on is simply survival.47  

CORE focuses on the detection and management of cancer treatment-induced cardiac 

dysfunction (or cardiotoxicity), which can predispose the cancer patient to subsequent cardiac 
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conditions. However, the direct adverse implications extend beyond the heart to affect the entire 

cardiovascular and muscular system.54 These multi-factorial consequences can be exacerbated by 

multiple co-morbidities such as smoking, diabetes, obesity and dyslipidemia.19, 21,55 Exercise is 

well-established to be beneficial in the treatment of many of these chronic conditions. Depending 

on the provider and/or the patient, exercise is often under prescribed and frequently overlooked, 

in favor of a pharmacologic or surgical intervention.24 The beneficial effect of supervised training 

has positive effects functional on capacity, quality of life (QoL), and psycho-social state, as well 

as a positive impact on morbidity and mortality.24   

During cancer treatment, most patients experience side-effects that combine to promote 

sedentary behavior. Accordingly, many patients experience significant declines in 

cardiorespiratory fitness and may develop treatment related local side effects, such as lymphedema 

and range-of-motion deficits, as well as systemic impacts including fatigue, neuropathies, pain 

syndromes and deconditioning.42 Adult cancer survivors have a greater risk of developing CVD 

than people without cancer, as well as a higher risk of heart failure. According to the ARIC 

“atherosclerosis risk in common” study of over 12,000 people led by Johns Hopkins researchers, 

they found that survivors of cancer had a 52% higher risk of developing heart failure, followed by 

a 22% higher risk for stroke.19 The authors of this study also noted that this increase risk was not 

explained by traditional CVD factors. 

Hurria et al documented that the impact of natural aging on CRF is roughly a 10% decline 

every 10 years. Several studies describe certain types of cancer treatment as an age accelerator and 

observed cellular senescence that illustrated approximately 15 years of aging immediately 

following anthracycline-containing chemotherapy, a common breast cancer drug.45 The 

researchers noted this change was evident for almost 12 months post-treatment. The data at the 
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cellular and molecular level is unknown but there was a noted increase in intracellular 

biomarkers.45 These research studies suggest that exercise prescriptions may be vital in cancer 

patients undergoing treatment, regardless of the type of cancer or cancer treatment. The CDC 

reports that cancer survivorship ages the heart on average by 6.5 years for women and by 8.5 years 

for men.42 Because of this rapid aging and increased morbidity, CVD is likely to be even more 

prevalent. 45 

Historically, cardiovascular toxicity in cancer survivors has focused on the declines in left 

ventricular ejection fraction (LVEF), which can contribute to the development of overt heart 

failure (HF).15 It should be reiterated that the direct and indirect adverse consequences of cancer 

therapies extend beyond the heart to affect the entire cardiovascular-skeletal axis.54 Cardio-

respiratory function (CRF) serves as an integrative assessment of cardiovascular function. 

Declines have been noted during exposure to various systemic cancer treatment combinations and 

may not recover after treatment ends.21 For example, Jones et al studied breast cancer survivors, 

40-50 years of age, and found them to have a mean CRF level 30-32% lower than that of age-

matched healthy, sedentary control subjects.  

A growing body of evidence evaluates the value of structured exercise therapy on 

cardiovascular outcomes with patients with cancer. A comprehensive recent review of the 

literature reflecting the effect of exercise in cancer patients is summarized in Table 2.21   
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Table 2 

Studies of Exercise on Clinical and CVD Outcomes in Patients with Cancer in the Adjuvant and 
Postadjuvant Setting.21 

 
Setting Clinical Outcomes Cardiovascular Outcomes 

Adjuvant 
Breast ↓ CVD events ↑↔↓ CRF 

↓ CAD mortality ↓ LVEF 
Prostate  ↑ CRF 

Colorectal  ↑ CRF 
Mixed (meta-analysis)  ↑ CRF 

Postadjuvant 
Breast ↓ CVD events ↔ ↑ CRF 

↓ All-cause mortality9 ↑ Vascular function 
Prostate  ↑ CRF 

 ↑ Vascular function 
 ↔ Lipid profile 
 ↔ Blood pressure 

ASCC ↓ CVD events  
↓ All-cause mortality  

Testicular  ↑ CRF 
 ↑ Vascular function 
 ↑ Framingham Risk Score 

Colorectal ↓ All-cause mortality ↑ ↔ CRF 
Leukemia  ↑ CRF 

Lymphoma  ↑ CRF 
Mixed (meta-analysis)  ↑ CRF 

Abbreviations. ASCC adult survivors of childhood cancer; CAD, coronary artery disease; CRF, 
cardiorespiratory fitness; CVD, cardiovascular disease, LVEF, left ventricle ejection fraction. 
 

Both short-term and long-term CVD risk exhibit considerable challenges for providers. 

Long term studies of cancer patients highlight the issue of CVD and the need for pre-treatment 

CVD risk factor assessment as well as monitoring during treatment and long-term survivorship 

care post-treatment.46 CR has evolved as an evidence-based practice guideline for the prevention 

of ischemic heart disease. For this reason, it is imperative to develop a rehabilitation standard of 

care for cancer patients, utilizing the CR model, while it is also relevant to address the barriers 

preventing such standards of care to occur. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7603804/#R30
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Relationship between CR and CORE 

While the CR framework has become very effective for the cardiac population, a 

comprehensive model is still lacking for oncology patients that systematically engages and 

provides directed exercise rehabilitation. Structured exercise rehabilitation is a vital component of 

comprehensive rehabilitation for the cancer patient.21 CR has the potential to provide a 

comprehensive list of additional services to cancer patients, that includes not only supervised 

exercise training but nutritional counseling, as well as surveillance of CVD risk factors and 

psychosocial stresses that contribute to CVD (Figure 1).46 

 
Figure 1 

Potential Benefits of Cardiac Rehab for Cancer Patients46 
 

 
             

 

Currently, CR is not available to most cancer patients in the US, primarily because cancer 

is not a qualifying diagnosis for CR reimbursement by third-party payers. Recently, with the 

development of the American College of Sports Medicine (ACSM) cancer certification for 

exercise trainers to broaden expertise in cancer-specific exercise, improved collaborations are 

developing between oncologists and cardiologists. The future of cancer rehabilitation is promising 
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as many of these collaborations are helping to develop guidelines to delineate cancer patient 

eligibility and timing for CR, as well as potential research opportunities to test multimodal CR in 

cancer patients.     

When considering the exercise prescription, it is relevant to remind the reader that it is 

phase II of the CR model that is primarily being discussed. Phase II is defined as the medically 

supervised programs in the outpatient setting to improve the function of individuals with heart 

disease and prevent future cardiac events. In addition to supervised exercise, this includes 

nutritional counseling and lifestyle changes that reduce the risk of adverse heart events.46 Phase I 

and III should still be considered as part of the CORE program, with Phase I being inpatient and 

Phase III being the maintenance phase (Figure 2). Recent research has indicated that cardiotoxic 

effects from some of therapy can develop years later and therefore, the CORE team needs to be 

involved in long term care, should symptoms arise across the lifespan of the patient.28 

 
Figure 2 

Defining Phase I, II, and III of CR and CORE 
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  Integrating CR into oncology rehabilitation 

Structured and prescribed rehabilitation services (PT, OT, and others) are the standard of 

care in orthopedic, neurological and cardiovascular diagnoses. Likewise, CR is oftentimes utilized 

as a therapeutic adjunct to PT and/or OT. Unfortunately, this is not the case currently with cancer 

rehabilitation. The main goals of cancer rehabilitation are to mitigate physical decline caused by 

surgery, chemotherapy treatment and/or radiation therapy. As the number of cancer survivors is 

increasing, a concomitant increase in CVD has been observed with over 40% of cancer patient 

deaths now being attributed to cardiovascular diseases and not indexes of cancer.17 Described 

earlier in this paper, this elevated risk can be attributed to a variety of factors, including cardiotoxic 

cancer treatments, loss of cardiorespiratory fitness due to cancer, changes in body composition, 

dyslipidemia, and diabetes.54 

CORE utilizes CR for patients undergoing cancer treatment and for cancer survivors who 

have been exposed to high-risk treatments.45 CORE rehabilitation programs are proactive 

approaches to the functional decline or physical damage associated with the cancer treatment 

process. Exercise should be considered as a drug and during chemotherapy should be used as a 

strategy to minimize long-term treatment related side-effects. Rehabilitation in oncology is a 

means to minimize the effects of surgery and improve autonomy in everyday life. Dittus, (et al 

2020), were the first to propose utilizing the CR model, with very few changes, for the oncology 

patient and identifying CORE. Components that overlap CR and CORE interventions presented in 

Table 3:14 
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Table 3 

Core Components of Cardiac and Cardio-Oncology (CORE) Rehabilitation Programs14 

 
Cardiac Rehabilitation Oncology Rehabilitation 
Exercise training Same as CR 
Physical activity counseling Same as CR 
Nutrition counseling Same as CR 
Psychosocial management Same as CR 
Weight management Same as CR 
Coronary risk factor management: 

 Management of hypertension and 
dyslipidemia 

 Diabetes management 
 Smoking cessation 

Persistent effects after oncology therapy: 
 Fatigue/sleep issues 
 Surgical/radiation related impairment 
 Pain syndromes, arthralgias 
 Deconditioning/weakness/balance issues 

 

Because interventional approaches to cancer therapy result in deleterious multisystem 

consequences, there is a strong indication to identify survivors with the greatest risk and to deliver 

individualized interventions.21 A growing number of studies have undertaken with the intent of 

quantifying the feasibility and utility of CR as delivered to cancer patients. Current investigations 

indicate that CR models are transferable to cancer patients and can improve muscular strength, 

CRF and QoL; in fact, comparable measures are observed in both CORE and CR patients. Gilchrist 

et al (2019) have identified several studies, observing the feasibility and outcomes of exercise 

training in the CR model for patients with cancer, as presented in Table 4.21 Importantly, the 

medical providers need to understand the relevancy of the exercise prescription and recognize that 

it is largely transferable between the morbid conditions of CVD and cancer. 
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Table 4 

Feasibility and Outcomes of Exercise Training in CR Model for Patients with Cancer 
 

 

Abbreviations. CR, cardiac rehabilitation; MET, metabolic equivalent; PHR, peak heart rate; RM, resistance maximum; RPE, rating of 
perceived exertion; and U/L, upper/lower extremity21 
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Facilities 

Within countries with the most advanced healthcare systems, cardiac rehabilitation has a 

much wider reach than cancer rehabilitation. Within the US, there are over 2,600 facilities.21 Many 

of these facilities straddle both academic and community settings and are near and/or are affiliated 

to parallel cancer facilities within the local health network.16 Given the emergent nature, and 

scarcity, of CORE, it is perhaps not surprising that current data is unavailable on the actual number 

of cancer rehabilitation center in the US. Nonetheless, it remains true that a high percentage of CR 

facilities are largely underutilized. By utilizing the already existing CR space for cancer patients, 

it could prove a cost-effective way to provide cancer rehabilitation. Many research citations 

indicate just 30% or less of eligible patients being referred to CR. Typically, CR facilities have 

open doors for 60 hours/week, with 40-hour staffing shifts representing significant logistical 

opportunities where CR could be inserted for CORE patients. Illustrated below is a weekly 

schedule that reflects this potential opportunity in Table 5. 

 
Table 5 

Potential Schedule to Integrate CORE into Already Existing CR Schedule 

 

Importantly, it should be reiterated that CR is fundamentally transferrable to CORE, as been 

demonstrated through a growing number of studies (Table 4).21  
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Exercise rehab is universally limited by several barriers, including facility proximity, 

inclement weather, transportation access and financial hardships. New modes of CR are being 

explored that include both home-based and community center-based CR, with the hopes to help 

improve participation by expanding flexibility and capacity. CR involves supervised rehab in a 

hospital or clinic setting. Home-based CR (HBCR) are services in locations that provide more 

convenience for the patient, ie patient’s home, local school, gym, etc. CR programs may be more 

advantageous for the patient as reimbursement is typically covered by third-party payers. CR 

programs are also beneficial for those patients who may be at higher risk for complications as they 

can assess vital statistics, i.e.  ECG, BP, lipids, and diabetes. 

CR facilities also facilitate improved communication with the involved medical 

professionals; for example, the on-site cardiologist can evaluate for risk factors, including CV 

complications such as HF or arrhythmias and adjust rehabilitation goals according. The oncologist 

can inform the rehabilitation team of side effects or complications associated with the respective 

cancer treatment, such as lymphedema, risk of infection or anticipated timing for neutropenia and 

anemia.55  

HBCR programs provide more convenient options for CORE with less cost, no need to 

travel, and allow the patient to participate in their rehabilitation from the comfort of their own 

home or personal health club. Exercise prescription and treatment is dependent on the patient’s 

health status, motivation to comply with program, financial and/or time restrictions or availability 

to outpatient facilities, i.e. health club, home exercise equipment, or community center. 

Implementing individualized exercise regimens for cancer patients may fit into existing 

CR programs in the academic setting but could prove more challenging in rural and/or smaller 

hospitals, clinics or home-based care. The common logic for CR is generally applicable to CORE, 
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and in this case, relative to HBCR. It is important to investigate more innovative technologies, 

such as tele-exercise programs or smart-phone based strategies.52 Given the recent emergence of 

digital telemedicine capabilities, the prospect of remote, digital cardio-oncology programs 

becoming more dominant seems compelling and inevitable. Overall, HBCR can offer a flexible 

and convenient alternative, which, in turn, can promote greater accessibility, adherence and 

engagement in the CR process. 

Personnel 

CR personnel, such as exercise physiologists, possess valuable knowledge and skills 

related to CV health, exercise prescription, and patient care. While there are differences between 

CR and CORE, there are also areas of overlap that make CR personnel potentially transferable to 

CORE. CR staff have the expertise necessary to deal with multiple comorbidities and would only 

need education specific to cancer survivor’s specific medical challenges.  Cardiologists with 

cardio-oncological education and background are a vital link between both disciplines and could 

help provide this education to the CR staff. CR programs provide an ideal framework for 

collaborating with CORE professionals to create this model. However, it should be noted that since 

CR is generally a 40 hr/week position, some infrastructure, credentialing and scheduling policy 

would need to exist, in the event the CR professional happens to be assigned the cancer cohort of 

patients. The support and collaboration with cardiologists, exercise physiologists, oncologists, 

RN’s, PT’s, OT’s, RD’s, and the administrative staff is vital in order to standardize cancer 

rehabilitation and integration into CR.21 

Exercise prescription considerations 

Rehabilitation professionals need to have the expertise and cancer-specific training to 

evaluate and administer an individualized rehabilitation plan that is tailored to the cancer patient’s 
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health status, type of treatment received and specific risks associated with the respective cancer 

type. The physiologic response to physical training in both CORE and CR is a fundamental element 

of the exercise prescription. Improving cardio-respiratory fitness can be located on a spectrum, 

ranging from positive to neutral to negative; thus, it is imperative for professionals to understand 

that one size does not fit all and that there needs to be a custom approach to fit the cancer patient.16 

General guidelines for the exercise prescription for individuals with chronic diseases or for 

generally healthy individuals are often the same yet it should be noted that deviations from this 

apparently healthy exercise prescription model are not infrequent in cancer populations.  

Both the AACVPR and the ACSM influence the field of cancer rehabilitation. The ACSM 

exercise guidelines mirror the US physical activity guidelines but include specific 

recommendations for different cancer sites, stages of disease, type of treatment and acute, long-

term and late treatment effects. See ACSM recommendations presented in Table 6, and the 

corresponding AACVPR recommendations in Table 7. 

 
Table 6 

ACSM: Effects of Exercise on Health-Related Outcomes in Cancer Patients14 
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Table 7 

AACVPR Guidelines for Home Based Cardiac Rehabilitation4 

 

Individualization of the CORE program 

Individualization is the first primary element for creating a personalized approach CORE. 

Medical teams under cardiologist supervision could evaluate for CV risk complications such as 

arrythmias and HF and could adjust rehabilitation goals while monitoring intensity during exercise 

accordingly. Oncologists could communicate with the team as to the complications and side effects 

associated with the respective cancer treatment such as neutropenia, anemia and risk of infection. 

Importantly, the fitness professional needs to know about the type of cancer, the side effects and 

symptoms of cancer treatment, and must work closely with the oncology team as treatment 

approaches change frequently. 

ACSM's exercise management for persons with chronic diseases and disabilities (CDD4) 

was developed with the goal of being able to draft an individualized program to meet the unique 

needs of each person or patient, with the intent that everyone should be physically active to an 

extent that is sufficient to maintain independent living, as presented in Table 8.25 
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Table 8 

Basic CDD4 Guidelines25 

 

 

When considering CVD in cancer patients and the individual’s response to exercise, the 

rehab professional must keep in mind instances where  the cancer treatment(s) are likely to impact 

the exercise prescription in appreciable ways. For example, in defining the workload for a breast 

cancer patient, one would avoid using the age-predicted heart rate, as the functional capacity of a 

patient with breast cancer is comparable to that of a healthy subject 20-30 years older, depending 

on the type of chemotherapy drugs they received.26 Hurria et al and others have observed 

significant aging at the cellular level during certain types of treatments, namely anthracyclines. In 

turn, this condition results in decreased CRF. The rehabilitation professional needs to be aware of 

these type of effects on cancer patients.  

The second factor to consider when implementing cancer rehabilitation is the specificity of 

training and what might be the specific needs for that patient to have improved QoL. For example, 

if exercise tolerance is reduced because of a cardiac output deficit, and/or conditioning due to 
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sedentary lifestyle and bed rest, targeted aerobic training would be indicated.54 Volume and 

intensity above the ventilatory threshold are both needed to elevate aerobic capacity, as the CR 

professional is keenly aware. Along this line, Venturini et al reported in a systematic review 

involving 18 trials on breast cancer patients, that exercise intervention improved social and 

physical function; but QoL was only improved with medium length sessions (45 min – 60 min) 

and longer sessions (>60 min). Balance training might be indicated if the patient has experienced 

peripheral neuropathy.54  

A third factor to consider in both CR and CORE is the progression of the workload. The 

aim of the exercise intervention is to deliver the maximum tolerated dose, since this is considered 

to be the optimal dose to obtain the most clinical benefits in relation to the particular cancer and 

the treatment protocol. However, as with all exercise intervention, it is necessary that there is 

adequate adaptation and recovery time, dependent on the intensity of exercise.54 The exercise 

professional should be aware of and respectful of the fact that each patient may have different 

tolerances to training and adjustment to the workload and dose modification needs to be constantly 

assessed. 

One of the peculiarities of cancer is that it is a heterogeneous disease.30 Differing histologic 

appearances can define distinct subtypes of cancers from the same primary site of origin. 

Oncologists are able to use knowledge of tumor heterogeneity of each cancer type to treat patients 

with more personalized and targeted therapies.30 Likewise, researchers have discovered that some 

types of cancer respond differently to exercise. For example, Jones et al reported that physical 

activity reduces mortality by 50% in breast cancer patients with estrogen receptivity, while 

exercise has no effect on tumors without hormone receptors (ER/PR negative).30  Likewise, 

physical activity does not appear to have a benefit on those exhibiting BRCA gene mutations.54 
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As another example, typically patients of a healthy weight respond better to higher-dose exercise 

than obese patients during chemotherapy for breast cancer.54 Thus, interactions between the type 

of cancer and host factors can influence the aggressiveness of the tumor. Other factors related to 

the patient, including age, inflammatory status, intestinal microbiota and immune status could play 

a role. In order to maximize the effect of exercise, it is imperative for the oncology professional to 

adequately evaluate the patient and tumor type when prescribing exercise intervention.54 Tumor-

related factors likely contribute to exercise response and tolerance and therefore, may inform 

patient selection into exercise trials as well as provide further information on how to individualize 

the exercise therapy prescription, based on the type of cancer.29 

Lastly, it is important to consider relative and absolute contraindications to training. Both 

the American Heart Association and the American College of Sports Medicine define the 

following absolute contraindications for both the common and cancer population: 54 

• Unstable angina 

• Uncontrolled hypertension, systolic blood pressure >200 mm Hg or diastolic blood 

pressure >110 mm Hg 

• Uncontrolled arrhythmias 

• Acute illness or infection 

• Acute myocardial infarction 

• Decompensated heart failure 

Additionally, other absolute contraindications for cancer patients include: dizziness, O2 

saturation rate at rest below 88%, resting heart rate over 120 beats per minute, low hemoglobin 

levels, or low WBC count.54 
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Referral rates—the ongoing Achilles Heel to supervised outpatient exercise  

Rehabilitation 

CR is widely underused with 25% of US hospitals referring less than 20% of eligible 

patients.3 Outpatient exercise rehabilitation offers a comprehensive approach to address multiple 

risk factors and restore patients to their optimal psychosocial, physiological, nutritional and 

functional state. Even beyond the cardiovascular system, CR positively affects an individual’s 

overall health status.54 Despite these clear benefits, the current statistics reflect that referral and 

participation rates are dismally low in eligible patients and are especially low in patients with lower 

socioeconomic status, limited education, advanced age and/or female sex.4 It is critical for 

healthcare providers and patients to recognize the significant benefits of CR in improving 

outcomes, QoL, and reducing the risk of future cardiac events. Open communication and education 

amongst the providers, patients and the healthcare systems is imperative to overcome the barriers 

and increase the utilization of CR services. 

Referral issues with CR 

Although some effective remedies have been identified in improving CR referrals, they are 

not yet being systematically implemented. Namely, these solutions include: 

• Improving automated referral systems  

• Patient education and empowerment 

• Provider education and awareness  

• Peer support and patient navigation programs  

• Quality improvement initiatives 

• Improved collaboration and communication 
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Importantly, these critical steps need to be taken for improving the referral, enrollment and 

participation rates in CR. 

Chindhy et al. (2020) reported referral rates are lower due to lack of accessibility to 

program sites and insurance coverage and cite that these rates would likely improve with more 

involvement by primary care providers.12 General lack of knowledge and awareness of the benefits 

of outpatient CR clearly exists among both patients and healthcare providers and is a limiting 

factor for referrals.4 

Gurewich et al. (2008), cited several other factors that are likely responsible for the poor 

referral rates to CR, which included the degree of automation and assertiveness in securing 

referrals, the level of integration of CR within the hospital setting and physician community, the 

relationship to other CR facilities, and capacity constraints.”23  Interestingly, Adusumalleh et al. 

(2021), evaluated changes in CR referral after automated electronic health record-based 

technology was used to identify patients and decision pathways were redesigned from opt-in to 

opt-out referral.3 They compared changes that occurred over 3 years at an intervention hospital 

with changes in 2 controls hospitals in the same academic health system. The sample included 

2832 patients with ischemic heart disease at all 3 hospital sites. At the conclusion of the study, the 

percentage of CR referrals was 85.7% at the intervention site and 31.6% at the control sites. 

Compared with the two control sites over time, the intervention site showed a 47% increase in CR 

referrals. 

The Million Hearts Collaborative is a national initiative hoping to implement change in the 

CR referral realm by using data to drive improvement in referrals, by standardizing the CR process 

and incorporating referrals to CR into hospital standardized of process in care of eligible patients. 

Million Hearts is a national forum for multi-disciplinary professionals who are aiming to achieve 
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the goal of 70% CR participation in eligible patients.31 Based on Keteyian et al (2017), research 

regarding CR referral rates, the Collaborative created the infographic presented in Figure 3. The 

Million Hearts is a national initiative in the US aimed to prevent 1 million heart attacks and strokes 

by 2022. 

Figure 3 

CR Utilization Numbers /Enrollment rates by sex/ race/ ethnicity. Million Hearts Initiative31 

 

 

Current barriers impeding quality rehabilitative care 

Exercise rehabilitation success is limited by many barriers, including lack of facilities, lack 

of administrative support, rurality, trained personnel, how to bill for services, low referral rates 

and inadequate physician endorsement.54 Patient barriers include gender bias, racial inequity, 

language barriers, poor health, financial issues, patient coping style, transportation, and 

socioeconomic and social support.12 
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Parallel issues with CORE 

Many of the same CR referral barriers exist with CORE. Educating both the oncology and 

cardiology providers of the value of CORE rehabilitation and the importance of referral to this 

model is vital. In addition, CR staff need to be educated on the complex issues that affect cancer 

patients. There are over 200 types of cancer that are identified by the location of where they started 

in the body.17 The duration and type of cancer treatment is highly individualized, as is the optimal 

time to begin a patient-specific rehabilitation program. Other barriers that may prevent referral to 

a treatment program may include physical deconditioning, fatigue and depression, along with the 

associated side effects that the patient may be experiencing from the respective cancer treatment.15 

Identifying oncology patients for CR 

In a 2019 scientific statement from the American Heart Association, Gilchrist and 

colleagues created a targeted approach to patients who may receive the greatest benefit from CR.21 

They included patients at highest risk; those with untreated CVD risks and those exposed to higher 

doses of cardiotoxic chemotherapies or radiation treatment regimens. These guidelines, created by 

the American Society of Clinical Oncology (ASCO) for patients with cancer who meet the 

following criteria include:  

1. Treatment with high-dose anthracycline or high-dose radiotherapy 

2. Treatment with lower-dose anthracycline or trastuzumab alone plus the presence of > 2 

risk factors (smoking, hypertension, diabetes mellitus, obesity, dyslipidemia), older age 

(>60 years) at time of cancer treatment, or compromised cardiac function 

3. Treatment with lower-dose anthracycline followed by trastuzumab 

Importantly, it should be noted that the above list serves as a guideline for referral, and 

does not override the collaborative expertise of both the oncologist and cardiologist in relation to 
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a patient’s underlying risk for treatment-related CVD; these factors will vary on the basis of 

diagnosis, age, medical history and prior treatment exposures.21  

Gilchrist, et al. (2019) proposed a framework for testing and consultations before CORE is 

initiated, see Figure 4. Presented is an algorithm that is driven by a patient’s underlying risk of 

cardiac dysfunction, and based on the ASCO clinical practice guidelines listed above. According 

to this CORE algorithm, referral is driven by exposures and symptoms, not timing after a cancer 

diagnosis.21  

Figure 4 

Cardio-Oncology Rehabilitation (CORE) Algorithm for Patients with Cancer21 

 
 

 
Note. Risk factors (RFs) include hypertension, dyslipidemia, diabetes mellitus, smoking, and 
obesity. CABG indicates coronary artery bypass graft; CV, cardiovascular; dx, diagnosis; Hx, 
history; LVEF, left ventricular ejection fraction; MI, myocardial infarction; OT, occupational 
therapy; PCI, percutaneous coronary intervention; and PT, physical therapy. *High-dose 
anthracycline (e.g. doxorubicin ≥250 mg/m2); high-dose radiotherapy (RT; ≥30 Gy) where the 
heart is in the treatment field; or lower dose anthracycline + lower-dose RT (<30 Gy). ** Other 
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therapies should be reviewed by treating healthcare provider to determine appropriateness for 
community- based program vs need for consultation or other testing. 
 
Managing CV outcomes in cancer patients 

In 2019, the AHA presented a scientific statement, endorsed by the ACS, which provided 

a list of cancer-specific considerations that was created to assist CR professionals with the unique 

needs of cancer patients.21 Utilizing this approach, they combined the traditional components of 

CR with the following cancer-specific considerations for CORE, which also illustrate the 

differences, as seen in Table 9.21 

Table 9 

Core Components of CORE:21 

CR CORE 
Patient 
assessment 

Review cancer therapies and potential side effects 
Assess health conditions impairing exercise 
Assess for lymphedema, ostomy, and infection risks 

Review for metastatic disease, presence/stage, and readiness for exercise vs cancer 
rehabilitation   if bony metastasis 
Review complete blood cell count 
Screen for depression, fatigue, and quality of life 
Perform cardiopulmonary assessment 

\Nutrition 
counseling 

Cancer-specific nutritional recommendations (eg, National Comprehensive Cancer 
Network) 
Involve dietitians who specialize in cancer 

Weight 
management 

Assess weight management issues—weight loss, loss of lean muscle mass, and 
gain in fat mass— that are cancer specific 
Tailor aerobic and resistance training accordingly 

BP 
management 

Review chemotherapeutic agents and molecularly targeted drugs causing 
hypertension such as VEGF signaling pathway inhibitors 
Appropriately screen and reassess for those on active therapy 

Lipid/lipo
protein 
managem
ent 

Primary CVD prevention setting: ACC and AHA cholesterol guidelines for lipid 
management, which recommend statin therapy for CVD risk score ≥7.5% over 10-
y period 
Recognize setting when CVD risk score not valid 
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Diabetes 
mellitus 
management 

Recognize chemotherapeutic agents that worsen glucose control 

Tobacco 
cessation 

Provide referral to smoking cessation program within cancer center 

Psychos
ocial 
manage
ment 

Develop referral network of social work and mental health professionals who 
support the care and treatment of patients with cancer 

PA 
counseling 

Emphasize the health risks of prolonged periods of sitting; goal is an increase in 
habitual lifestyle PA and a decrease in sedentary time 

Exercise 
training 

Aerobic and resistance exercise training prescription based on ACSM guidelines 
specific to patients with cancer 
Supervised exercise training in the CORE setting 
Incorporation of behavioral change strategies demonstrated effective for cancer 
patients and survivors 

Abbreviations. ACC, American College of Cardiology; ACSM, American College of Sports 
Medicine; AHA, American Heart Association; BP, blood pressure; CORE, cardio-oncology 
rehabilitation; CR, cardiac rehabilitation; CVD, cardiovascular disease; PA, physical activity; 
and VEGF, vascular endothelial growth factor 
 
Training cardiac rehabilitation professionals 

Rehabilitation professionals (physician, exercise physiologist, PT, OT, trainers) need to 

have the expertise and cancer-specific training to evaluate and administer an individualized 

rehabilitation plan that is tailored to the cancer patient’s health status, type of treatment received 

and specific risks associated with the respective cancer type. Gilchrist, et al 2019, suggest that CR 

physicians consider partnering with oncology providers to help provide key components of the 

medical assessment and also propose that cancer patients meet an initial set of exercise 

performance metrics within a supervised setting to assess overall safety, Table 10.21 
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Table 10 

Safety Check for Exercise Training in CORE21 

Normal testing 
CPET 

Resting BP ≤160/90 mm Hg* 
Normal BP response to exercise 
No inducible ischemia 
No atrial or ventricular arrhythmias 
Maintain normal O2 saturations 
No symptoms† 

6-min walk test 
Resting blood pressure ≤160/90 mm Hg* 
Maintain normal O2 saturations 

Laboratory studies 
Absence of severe anemia (<8.0 g/dL) 
Absolute neutrophil count >500 mm 
Platelet count >50 000/μL 

No baseline symptoms 
Acute nausea during exercise 
Vomiting within 24 h 
Disorientation 
Blurred vision 

Ongoing cancer complications 
Acute infection 
Acute metabolic disease 
New-onset lymphedema 
Mental or physical impairment to exercise 
Initial wound healing after surgery 
Bone or brain metastasis 

Displays exercise knowledge 
Understands functions of aerobic and resistance equipment 
Demonstrates correct form on equipment 
Understands perceived exertion and heart rate goals; performs 
exercise accordingly 
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How to pay for services 

Today in the US, reimbursement has been well established for center-based CR and is 

based on a large body of supporting evidence that requires physical referral and medical 

supervision.21 Reimbursement for CR was first established in 1982 for patients who experienced 

cardiac issues such as stable angina or recent myocardial infarction.44 As stated previously in this 

professional paper, no reimbursement strategy exists today in the US that provides access to a 

multimodality CR program for cancer patients. Further work is needed to generate guidelines and 

accompanying policy metrics to shape referrals and reimbursement. In the future, possible 

reimbursement options may include:21 

• coverage by governmental payers 

• patient self-pay 

• direct contracting with employers/private insurance companies 

• bundled payment for care rendered to a patient with a diagnosis or condition over a specific 

period of time  

• philanthropic funds 

Reporting in a scoping review by Cuthbertson and colleagues, they identified nine studies 

that enrolled 662 cancer survivors into CR programs. More than half of these studies integrated 

cancer survivors into CR programs alongside cardiac patients and three studies developed CORE 

programs exclusive to cancer. Many of the CR components were included: strength training, 

supervised exercise sessions, and educational health behavior sessions. On average, a high 

proportion of cancer patients completed the CR programs and many participants reported positive 

feedback of the respective CR programs. Nearly half of the nine studies also collected psychosocial 
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outcomes with the majority of the participants reporting reduced depressive symptoms and 

improved QoL after participation in CR.14 

Ultimately, the integration of CR into the CORE model requires careful planning, 

collaboration, and coordination among many stakeholders. This integration will shift the focus 

towards more patient-centered care and recognizes the individual needs of patients who require 

both cardiac and oncologic rehabilitation. By integrating the collective resources, there is great 

potential to reduce costs to both the patient and the healthcare system while improving the overall 

efficiency of the medical care. 
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CHAPTER 3: Practical Recommendations 

Overview 

Integrating CR into oncology rehabilitation is a promising and achievable intervention for 

cancer patients. CR programs and facilities have the potential to provide an appropriate framework 

and infrastructure for developing and disseminating oncology rehabilitation programs. Moreover, 

due to the wide availability of cardiac facilities, use of CR for CORE programming would provide 

an option to assist in recovery for cancer survivors who have a high risk of CVD. Within this 

model, the cardiologist and/or oncologist could refer the patient to CORE based on comorbidities, 

age, CV risk factors, medical history and exposure to cancer therapy.54 Like CR staff, the CORE 

providers (oncologist, cardiologist, PT, physiologist, mid-levels, RN) need to have the 

collaborative and topically-specific skills to prescribe a tailored exercise program, as well as be 

able to evaluate the cardiac-related risks associated with the respective type of cancer and the 

therapy, such as HF and hypertension.21 

Outpatient settings are the primary location for most cancer rehabilitation in the US, saving 

health care costs while improving patient QoL. However, obstacles to broader integration of cancer 

care utilizing CR remain. Multiple studies reveal under-referral of both cancer and cardiac patients 

who could potentially benefit from rehabilitative intervention.21, 30,54 Specialty providers, namely 

oncologists and cardiologists, often overly concentrate on the disease without considering patient 

QoL and functional challenges related to physical independence. Rehabilitation access could be 

facilitated with the use of patient impairment screening tools to trigger CORE referrals.50 

Given the relevance of CVD as a risk factor for the cardiotoxicity of chemo and also as a 

comorbidity, it is imperative to provide appropriate education to the CORE team on the 

management of CV risk factors, including stress reduction, dyslipidemia and smoking cessation. 
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Through CR-derived intervention, it is the goal of CORE to achieve the broad benefits of CR 

(cardio-respiratory fitness, QoL, risk factor control, etc.), and possibly a reduction in oncology-

related mortality and cancer recurrence.48  

Recommendations for the exercise prescription 

In order to prescribe a safe and effective exercise program, it is imperative for rehabilitation 

professionals to be able to evaluate a cancer survivor’s tolerance to the prescribed exercise. The 

exercise treatment will be dependent on the type of cancer, stage of disease, cancer subtype, patient 

overall health and many other considerations. In prescribing the exercise treatment plan, it is vital 

that the rehabilitation professional work closely with the oncology and cardiac team, as treatment 

approaches change frequently and understanding the side effects of newer treatments continue to 

evolve. CR staff should develop exercise prescriptions that are based on the structured guidelines 

of the ACSM/CDD4 and delivered by ACSM/ACA-certified cancer trainers.  

Two possibilities exist regarding the timing of CORE prescription:  first, it can be 

prescribed at the time of diagnosis and during cancer therapy or, secondly, it can be prescribed, 

based on type of therapy and the onset of symptoms.48 An overview of this collaboration for 

improved home-based and/or community-based rehabilitation as presented in figure 5.21  
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Figure 5 

Key Strategies and Activities of Home-Based CORE Rehabilitation21 

 

 
                                

Cancer patient care is extremely complex with a myriad of metabolic and cardiac 

implications that can challenge providers. Taking into consideration the different risk factors of 

this unique population, existing best practices suggest that both oncologists and cardiologists need 

to collaborate with rehabilitation staff when creating individualized rehabilitation programs. The 

cardiologist could evaluate for risk factors, including CV complications such as HF and 

arrhythmias and adjust rehabilitation goals accordingly. Likewise, the oncologist could 

communicate to the rehabilitation team the side effects and complications associated with the 

respective cancer treatment, such as risk of infection, anticipated timing for neutropenia, anemia 

and other cancer treatment related side effects.17 

Finally, it is recognized that exercise is safe and tolerable in most patients with cancer but 

it is important to note that the effectiveness of the exercise prescription needs ongoing clinical 

evaluation. Despite the challenge of proving the efficacy of individualized exercise prescription in 
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cancer patients, it should be realized that the new paradigm of real-world evidence is using real-

world data and this may apply to personalized CORE. 

Facility recommendations 

Many cancer centers and hospitals offer rehabilitation services for patients who are 

experiencing problems related to cancer or the side effects of surgery, chemotherapy or 

radiotherapy treatment. In addition, most of these cancer centers also include cardiac rehabilitation 

facilities. It is the purpose of this professional paper to emphasize that both home-based and 

community center-based CR, when combined with traditional cancer rehabilitation (exercise 

physiologist, OT, PT) may help to improve patient participation by expanding its capacity and 

flexibility. CR facilities offer the advantage of cardiac monitoring for those who are high risk 

patients. Patient preference for the rehabilitative setting may differ, depending on the timing of 

exercise intervention related to the phase of diagnosis, cancer treatment and recovery.  

CR programs may be more advantageous for third-party payers. However, there is 

currently no reimbursement for HBCR for CVD or cancer. Looking forward, it is important to 

offer options to patients with cancer, whether it’s community-based or home-based, such as home, 

gym, or community centers.  

With the improvement in digital telemedicine capabilities, including continuous cardiac 

measurements and arrhythmia monitoring, the prospect of remote digital cardio-oncology 

programs seems to becoming more of a reality. By providing access to remote exercise 

rehabilitation programs, participation would likely be increased, while offering an increased level 

of safety for fragile patients, with the intent of mitigating untoward events precipitated by exercise. 

Programs need to be developed for both those with and without risk factors for cardiotoxicity, 

including programs before and after cardiotoxicity treatments, including anti-cancer drugs, 
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surgery, and radiotherapy. Data tracking will be essential to this process as these remote and digital 

programs develop. Future studies are needed to confirm these programs’ safety and efficacy and 

also to quantify their effect on prevention and treatment of cardiac dysfunction, QoL, 

hospitalization and mortality in the cancer patient.17 

Personnel 

The future of oncology care is dependent on integrating multidisciplinary teams into the 

cancer care model. Because of the current state of medical care in the US, many health models do 

not foster collaborative work (time restrictions, financial implications, etc.) and many disciplines 

continue to work in their own respective silo. Below is a list of potential strategies that oncologists, 

cardiologists, and rehabilitation specialists could follow to better serve oncology patients, 

encouraging interdisciplinary collaboration:51 

• Integrate rehabilitation professionals into helping develop oncology treatment and 

survivorship clinics 

• Include cancer rehabilitation topics at tumor board meetings, invite experts to give grand 

rounds and conference lectures 

• Include rehabilitation services on institutional and systems’ websites, social media and 

other marketing tools 

• Include CORE professionals in the formation of guidelines, referral algorithms, clinical 

pathways and professional organizations  

• Integrate the use of standardized screening tools to assess patient disability and loss of 

function 

• Create a culture of shared decision-making between patients, caregivers and providers in 

terms of treatment options and rehabilitation 
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•  Incorporate and disseminate rehabilitation reports and studies in the general and cancer 

care literature, including information in public sources of health and survivorship resources 

• Assess referral patterns, where gaps exist, and expand referrals to CORE professionals 

• Explore possibilities of self-referrals from patients, survivors, and families 

• Advocating for value-focused policy reforms and collaboratively develop tools to help 

providers, patients, and third-party payers address costs. 

Other considerations 

Besides affecting physical health, cancer diagnosis and treatment can worsen psychosocial 

health that can lead to a poor prognosis and decreased desire to exercise, which can negatively 

impact long-term survival. Fatigue affects 70-80% of all cancer patients during treatment and 30% 

of patients report continued fatigue 10 years after treatment.41 Cancer diagnosis causes emotional 

stress and women report higher rates of depression and anxiety, compared to men.35  

Psychosocial health is an essential component of survivorship and social support has been 

found to play a strong role for cancer survivors adjusting to their diagnosis and treatment. Social 

support has been shown to have a significant, positive correlation with both QOL and to have 

positive influences on post-traumatic symptoms and recovery.13 There is substantial evidence 

suggesting that physical activity after diagnosis is associated with a 34% lower risk of breast 

cancer–specific mortality.27 Although not discussed in the body of this paper, it should be noted 

as relevant that group exercise has been shown to foster cohesion and improve overall QoL.56 

Importantly, and not to be overlooked is the psychosocial component when considering the 

effectiveness and success of a CORE program. 

The psychological and physical problems that cancer can bring about can be exacerbated 

or produce significant new social problems. Financial stress caused by the cost of health care, low 
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income, lack of health insurance, as well as reduced employment and income, can result in 

substantial stress. While the resolution of these social problems is beyond the abilities of health 

care providers, it is important for these providers to recognize and understand these psychosocial 

needs and to be able to refer them to available resources within their respective community. 

National organizations that currently exist to address these issues include but are not limited to: 

• American Cancer Society 

• American Childhood Cancer Organization 

• American Psychosocial Oncology Society 

• Association of Pediatric Oncology Social Workers 

• Cancer Care 

• Cancer Support Community 

• Dana Farber Cancer Institute 

• International Psycho-oncology Society 

• Livestrong (YMCA) 

• National Coalition for Cancer Survivorship 

Additionally, many communities have grass-roots local organizations that help provide this 

type of psychosocial support to cancer survivors. Being aware of and referring to these resources 

by the oncology providers is critical and can help provide for an improved overall patient 

experience. 

Conclusion 

With advances in cancer care, the number of cancer survivors in the US is increasing 

rapidly. Given the available evidence regarding the increased risks of CVD in cancer patients and 

the benefits of exercise to reduce this risk, there is a great need to utilize CR as a key component 
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in oncology rehabilitation. The responsibility of identifying and referring cancer patients at risk 

for cardiac dysfunction remains in the hands of primary care and oncology providers. These 

providers need to take a proactive stance to develop an infrastructure to provide services that are 

aligned with the unique needs of cancer patients. 

Additionally, more research is needed on cardiac dysfunction among cancer patients that 

are enrolled in CORE as this critical information could enhance referrals and the likelihood of 

insurance coverage. 

Oncology providers adhere to standard disease treatment guidelines yet a substantial gap 

exists in providing symptom management and supportive care, specifically regarding exercise 

rehabilitation. Rehabilitation referrals could be triggered by specific time points in the care 

continuum, symptom severity and type of treatment interventions.52 Administrative leaders could 

also guide the success of this CORE movement by acknowledging the existing oncology 

guidelines, how CR fits into those guidelines, and the relevance to improved comprehensive 

oncology care. In addition, these administrative leaders should seek to remove existing 

administrative barriers and facilitate streamlined services so that this collaborative care model, 

CORE, can continue to develop.21 

Integration of high-quality interdisciplinary care will yield better care for cancer survivors 

by promoting collaboration and dissemination of knowledge. By working collaboratively, CR 

programs in the US could create an infrastructure to provide services that align with the unique 

exposures and needs of cancer patients. All providers, namely oncologists, cardiologists, and 

primary care providers should seek a more active role in leveraging guideline recommendations to 

encourage increased participation in cancer rehabilitative care in order to optimize function and 

quality of life for individuals living with and beyond cancer. CORE has the potential to grow 
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exponentially within the already existing CR infrastructure, which could provide the cancer patient 

a much more robust and multimodality treatment plan.  
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