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Abstract

Cardiac rehabilitation (CR) is a structured exercise and lifestyle program that improves mortality
and quality of life in patients with heart failure (HF) with reduced ejection fraction. However,
significant gaps remain in optimizing CR for older adults with HF. This review summarizes the
state of the science, and dives deeper into specific knowledge gaps regarding older adults with HF.
The authors also discuss the importance of geriatric complexities (i.e. frailty, multimorbidity,
cognitive impairment, depression and social support) in the design and implementation of CR.
Finally, the authors summarize promising future research in this area, and provide a clinical
framework for current CR clinicians to follow when considering the specific needs of older adults
with HF.
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Introduction:

Cardiac rehabilitation (CR) is a structured exercise and lifestyle intervention program
initially designed for patients with ischemic heart disease. CR program structure typically
requires patients to attend group exercise and education courses at a medical center 3 times
per week for 12 weeks. CR is successful in reducing cardiovascular mortality and
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rehospitalizations among patients with ischemic heart disease.! The last decade has seen
significant progress in the study of CR for patients with heart failure (HF), spearheaded by
the NIH-sponsored HF-ACTION trial.2 HF-ACTION is the largest randomized clinical trial
of CR to date, randomizing 2331 patients with symptomatic HF with reduced ejection
fraction (< 35%; HFrEF) to CR or attention control. Notably, these patients were clinically
stable outpatients who had not been hospitalized for at least 6 weeks and were on stable
guideline-directed medical therapy. CR sessions occurred 3 times per week at the study
center and consisted of traditional moderate-intensity aerobic exercise. Patients were also
encouraged to exercise at home and were provided with home exercise equipment and
frequent reminder phone calls to reinforce adherence.2

To some, the results of HF-ACTION were underwhelming, as the reduction in all-cause
mortality and hospitalizations was only seen after pre-specified adjustment for highly
prognostic baseline characteristics.2 However, HF-ACTION also showed clinically
significant improvement in quality of life measures in the exercise intervention arm,34 a
finding supported in smaller studies.® Furthermore, HF-ACTION proved unequivocally that
moderate intensity aerobic exercise is safe in patients with medically treated and stable
HFrEF, an issue that was unresolved prior to the study. Ultimately, the results of HF-
ACTION were instrumental to the decision by Centers for Medicare and Medicaid Services
(CMS) to approve payment for CR for beneficiaries matching the HF-ACTION inclusion
criteria. Specifically, this includes those with symptomatic HF with ejection fraction < 35%
who have not been hospitalized for at least 6 weeks and who did not have a planned major
cardiovascular hospitalization or procedure in the past 6 months (https://www.cms.gov/
medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=270). Most clinical
CR programs now use these inclusion criteria when identifying which patients with HF
should be enrolled.

Although HF-ACTION advanced the scientific understanding of aerobic exercise in patients
with HFrEF in a significant way and led to important policy changes that made CR
accessible to a large segment of the HF population, many clinically important questions
remain unanswered. First, HF-ACTION did not include patients with heart failure with
preserved ejection fraction (EF 0045%; HFpEF). HFpEF is now recognized to account for
about 50% of the total HF population in the United States, and is the most common type of
HF among rapidly growing population of older adults. 58 While smaller studies have
demonstrated improvement in exercise capacity, quality of life and possibly hospital
admissions in patients with HFpEF who participate in structured endurance exercise training
programs,®-11 such patients are typically excluded from CR by CMS and most other third
party payers due to lack of evidence.

Second, HF-ACTION enrolled chronic stable HFrEF patients from the outpatient setting and
excluded patients who had been hospitalized in the last 6 weeks. Consequently, recently
hospitalized HF patients are explicitly excluded from CR participation under CMS policy.
However, following hospitalization, older adults with HF are particularly susceptible to the
“post-hospitalization syndrome.”12 Post-hospital syndrome is characterized by significant
physical functional impairments beyond that expected in chronic stable HFrEF, leading to a
period of high vulnerability for adverse clinical events such as rehospitalization.}? Rapid

Clin Geriatr Med. Author manuscript; available in PMC 2020 November 01.


https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=270
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=270

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Flint et al.

Page 3

muscle loss and debility related to hospitalization, immobility and acute illness likely
contribute this syndrome,13-16 and suggest opportunities for appropriately structured CR
programs beginning early post-discharge to improve physical function and potentially other
important outcomes, including mortality, hospitalization and quality of life.

Third, HF-ACTION, as well as most other CR studies to date, did not take into account the
complexities of aging such as frailty, multimorbidity and polypharmacy, which are
increasingly prevalent among older patients with HF. For example, the average age of
patients enrolled in HF-ACTION was 59 years, while the majority of patients hospitalized
for heart failure are in their 60s, 70s and 80s.8 Although HF-ACTION enrolled 477 patients
70 years and older, the study may have selected for a relatively robust group able to perform
maximal exercise testing to establish peak oxygen consumption and a 6 minute walk test as
part of enrollment and with fewer comorbidities due to exclusion criteria. HF is a disease of
aging, with incidence of HF increasing dramatically in the 8th and 9th decades of life.1’
Comorbiditities frequently contribute to functional impairments and ability to participate in
traditional endurance-based training modalities (e.g. treadmill walking). Aging-related
considerations may warrant a different approach than that of traditional CR, as discussed
further below.

Finally, HF-ACTION achieved only weak adherence to the exercise intervention despite
tremendous efforts by the study investigators to promote regular participation.1® Less than
50% of patients in the intervention arm of HF-ACTION reached their target number of
exercise hours in a given week.2 Non-adherence is common among patients with HF,18 and
issues of old age, multimorbidity and debilitating symptoms are all relevant.18 Such
limitations in the current CR landscape will guide our discussion of the geriatric-specific
complexities in CR for older adults with HF, and the clinical and research implications of
those complexities.

Geriatric complexities and CR for older adults with HF (Figure 1)

Frailty and its Implications for CR

Frailty is the accumulation of deficits across multiple organ systems, leading to vulnerability
in the face of stress. Frailty is highly prevalent among patients with HF, and even more
prevalent among older adults hospitalized for HF.19-21 Physical frailty is characterized by a
phenotype of activity intolerance beyond what would be expected for aging or HF alone.
Among older frail patients with HF, this manifests as severe physical function impairments
across multiple domains (e.g. balance, mobility) adversely impacting functional mobility.20

Frailty is an independent risk factor for adverse outcomes among older patients with HF and
exercise training has potential to mitigate the risk of all-cause and cardiovascular death
associated with frailty.22 Furthermore, CR is associated with better outcomes among frail
older adults who suffered an acute myocardial infarction.23 Therefore, frailty should not
preclude structured exercise therapy; rather it may help to identify a higher-risk population
with greater potential to benefit from this intervention, especially if it can be structured to
meet the specific needs of this patient population.
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There is no clear “gold standard” for frailty measurement in HF. However, it would seem
reasonable to choose frailty measure(s) based on which outcomes are most actionable or
important to their patient population. Therefore, careful assessments of physical frailty such
as the Fried criteria, 24 Short Physical Performance Battery (a well-validated measure of
strength, mobility and balance that predicts morbidity and mortality in older adults)2 or
individual measures such as gait speed or handgrip strength would seem appropriate options.
The Clinical Frailty Scale?8 was proposed as a sensitive and specific screening tool for
frailty in HF,27 and may help identify patients who warrant closer evaluation for significant
barriers to conventional CR participation. Frail patients are also at risk for loss of functional
independence. Maintaining or regaining functional independence is often an important goal
for most older adults that may be addressed through rehabilitation interventions or other
components of a comprehensive CR program. Assessment of basic and instrumental
activities of daily living in conjunction with frailty assessments may be helpful in structuring
a rehabilation intervention that may be particularly meaningful to the participant, potentially
improving adherence and having a greater impact on QOL.

CR clinicians must be innovative in designing an exercise program for patients with deficits
across multiple physical domains and associated loss of functional independence as these
patients may not tolerate conventional CR strategies. In fact, many frail patients will have
rehabilitation needs that exceed resources typically available (or reimbursed) in
contemporary CR. Further study of alternative CR delivery models is needed to establish an
evidence base for such comprehensive rehabilitation care.

Multimorbidity and its Implications for CR

Multimorbidity is pervasive among older patients with HF, many of whom have at least 5 or
more comorbid illnesses, a large portion of which are non-cardiovascular conditions.20-28
This geriatric ailment is associated with to reduce adherence to CR among patients with HF,
18 complicating CR participation in a number of ways. Even when chronic and stable,
comorbid conditions can “compete” for patients’ attention and resources.2? Multimorbidity
may also increase patients’ risk for polypharmacy, which has its own attendant adverse
outcomes. Furthermore, multimorbidity increases risk of acute illness and hospitalization,
both non-HF and HF-related,30 which may prevent participation. Comorbid illnesses also
contribute to more severe functional impairments which may further limit participation. For
example, chronic conditions such as CKD and COPD contribute to muscle wasting,
weakness and exertional intolerance.31:32 Orthopedic and neurologic conditions in particular
may impact patients” ability to participate in traditional CR modalities, such as treadmill
walking. CR clinicians must be alert to these conditions and prepared to alter exercise
prescriptions accordingly.

Polypharmacy and its Implications for CR

Polypharmacy may contribute to symptoms of fatigue, cognitive impairment and depression.
Alleviating these medication side effects may improve patients’ adherence to CR. Therefore,
a thoughtful protocol for reviewing patients” medications as part of CR may be beneficial.
For example, stopping beta blockers in patients with HFpEF and no coronary artery disease
may improve fatigue or orthostatic hypotension. Medications on the BEERS list should

Clin Geriatr Med. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Flint et al.

Page 5

receive close scrutiny as many of these may cause symptoms that interfere with meaningful
CR participation.33 Multidisciplinary review including a clinical pharmacist can also be
helpful in identifying drug-drug interactions and dosing adjustments related to declining
renal or liver function. Any de-prescribing should be done a) under the guidance of a
qualified clinician who is trained in geriatrics, cardiology and the medication management
of HF in older adults, and b) either by or in consultation with the prescribing provider. This
team-based approach is necessary to avoid miscommunications and ensure referring
providers maintain control over their patients’ medication regimen.

Cognitive Impairment and its Implications for CR

Cognitive impairment is common in HF, with an estimated prevalence of 43%—-80%
depending on HF population (e.g., acute vs chronic) and sensitivity of the instrument used.
20,34 Cognitive impairment is often mild and commonly urecognized in clinical practice.
However, even when recognized, cognitive impairment alone should not preclude CR
participation; cognitive impairment did not diminish adherence to a supervised exercise
program designed for community-dwelling older adults with impaired mobility.3> Caregiver
support can be especially important for older adults with HF and cognitive impairment. For
example, patients who are unable to remember instructions for safe exercise participation or
who have processing impairments will likely not be appropriate for a home-based program
without sufficient caregiver support. All patients with cognitive impairment will be at risk
for medication errors and poorer HF self-care; therefore caregiver support can be helpful in
these areas as well. In addition, direct communication of any newly identified cognitive
impairment to the patient’s cardiovascular and/or primary care provider is important for long
term management.

Depression and its Implications for CR

Depression is present in approximately 22% of patients with HF,36 and prevalence of
depressive symptoms are nearly twice that among older adults hospitalized for HF.20
Depression may complicate CR by reducing patients’ motivation and adherence,8 and can
masquerade as cognitive impairment. Fortunately, exercise improves depressive symptoms in
HF;37 therefore depression alone should not preclude CR participation. In fact, the social
aspect of site-based CR may improve patients’ mood. As with cognitive impairment,
patients’ cardiovascular and/or primary care clinicians should always be notified of a
positive depression screen in patients where depression has previously not been identified.

Social and Financial Resources and their Implications for CR

Involvement, or bolstering, of the patient’s social support network and use of community-
based resources is integral to encouraging CR participation and long-term exercise
adherence. The support of caregivers, formal and/or informal, may be required for
transportation and supporting continued exercise adherence at home, both during and after
completion of the CR program. Patients with cognitive impairment and/or depression will
require significant support from a caregiver(s) when it comes to attending sessions regularly
and retaining information taught by the CR staff. Patients who do not have a mode of
transportation to the CR center are particularly challenged, and connecting patients with
community-based resources may be necessary. There is a growing interest in home-based or
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hybrid CR programs in part because they reduce or obviate the need for transportation.
However, patients should be carefully assessed for fall risk, poor physical function and
potential need for physical or occupational therapy (i.e., home health or outpatient therapy)
as a bridge to commencing either a home-based or outpatient CR program.

The Future is Bright: Ongoing or Future Studies of CR in Older Adults with

Heart Failure

Older adults hospitalized for HF have severe deficits in strength, balance, mobility and
endurance, likely as a result of geriatric complexities such as frailty, multimorbidity and
polypharmacy.2? However, as discussed previously, such patients are currently not
immediately eligible for CR based on CMS criteria and lack of evidence. Even if these
patients were eligible for CR, their rehabilitation needs immediately following
hospitalization would frequently exceed the resources typically available at conventional
CR. The REHAB-HF study is currently testing a rehabilitation intervention in this patient
population. The intervention arm receives an individualized, progressive, multi-domain
exercise intervention that addresses strength, balance, mobility and endurance among
patients < 60 years old who are hospitalized for HF.38:39 Akin to traditional CR, patients
attend exercise sessions at the study site 3 times per week for 12 weeks.3® The REHAB-HF
intervention in the pilot study was well tolerated and feasible when enrolling patients who
were living independently prior to hospitalization and were discharged home without home
health rehabilitation.40

The REHAB-HF protocol differs significantly from traditional CR in that investigators are
not relying on maximal or sub-maximal exercise testing to guide exercise prescription;
rather investigators are relying on a functional assessmentZ® to guide exercise prescription.
This is because in patients with profound impairments in strength, mobility or balance,
exercise testing aimed at assessing aerobic capacity/anaerobic threshold may not be possible
or may not yield valuable information. Targeting endurance (walking) training without also
addressing deficits in balance, mobility and strength may increase risk of falls. Furthermore,
patients can track their progress through attainment of independence in activities of daily
living which may improve adherence, and clinicians can observe progress through serial
objective measurements, such as the Short Physical Performance Battery and the 6-Minute
Walk Test.

A novel CR program tailored to the older adult with cardiovascular disease (including, but
not limited to HF) is being tested in the NIH-sponsored Modified Application of Cardiac
Rehabilitaion for Older Adults (MACRO) study (ClinicalTrials.gov: ) This trial will test the
a comprehensive intervention that will specifically 1) broadens risk assessment of older
cardiovascular disease patients with functional, psychosocial as well as cardiac domains; 2)
enhances cardiac rehabilitation care transitions (e.g. inpatient cardiac rehabilitation to home-
based cardiac rehabilitation, with outpatient options then including site-based, home-based,
and hybrid models of care); 3) assesses the home environment for home exercise safety; 4)
augments motivation with a novel behavioral strategy; 5) integrates de-prescribing of
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medications that impede functional recovery. The MACRO study results may be anticipated
in the next 3-5 years.

The COMPASS trial is testing a multi-dimensional intervention designed to identify and
meet the post-acute care needs of patients hospitalized for stroke.*: The COMPASS
intervention is centered around the patient and caregiver, and attempts to organize the
various components of the patient’s care (i.e., stroke specialist, primary care, home health
care) around their needs. COMPASS investigators are now working to develop a similar
intervention for patients hospitalized for HF. Incorporating the physical rehabilitation needs
into a comprehensive, patient- and caregiver-centered intervention for patients hospitalized
for HF is another promising approach for meeting the unique needs of older adults
hospitalized for HF.

Guidance for the CR clinician

While CR clinicians await the results of the above studies, they may still apply these
geriatric principles to current practice based on existing data (Figure 2). Home-based cardiac
rehabilitation for patients meeting traditional CR criteria are considered safe and effective, 42
therefore CR programs could consider incorporate a hybrid or home-based CR program for
patients with barriers to transportation. Routine screening for all the geriatric complexities
discussed above should be considered in CR programs currently. However, programs must
carefully plan for the care coordination required for handling new diagnoses of depression
and cognitive impairment and for addressing polypharmacy.

CR programs could also consider routine testing of multiple domains of physical function
(e.g., SPPB) rather than simply assessing aerobic capacity. In addition to prognosis, such
assessments can help inform prescription of multi-domain exercise interventions, which
have shown benefit in frail older patients in general. For example, the LIFE study tested a
supervised, multi-domain exercise intervention for sedentary adults aged 70-89 years at risk
for mobility-disability (defined as SPPB score </= 10; scores range from 0-12 with lower
scores indicating worse function). The LIFE study physical activity domains included
walking as the primary intervention (target 30 minutes/day), supplemented with strength
training targeting most major muscle groups and balance training, each done 3x/week for 10
minutes. The intervention was successful in delaying major mobility disability (defined as
inability to complete a 400 meter walk test without stopping or assistance) after one year
(HR 0.72, 95% CI 0.57 — 0.91) and was safe (RR of adverse events in intervention vs.
control arms 1.08 95% CI 0.98-1.20).43 A systematic review of frail older adults also
supported the choice of a multidomain exercise intervention*4 like the one prescribed in the
LIFE study and the ongoing REHAB-HF study. Therefore, CR clinicians may consider
designing exercise prescriptions for older adults with HF with multiple physical domains in
mind. Initial physical assessment tools, such as the SPPB, can help inform whether patients
have greater deficit in strength, mobility or balance, therefore guiding which domain(s)
should receive the most emphasis, primarily early on in the CR program.
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Conclusion

Exercise has tremendous potential to improve mortality, hospitalization and quality of life
among older adults with HF. Traditional CR may be appropriate for robust older adults with
HF, however important modifications are needed to accommodate the age-related intricacies
that typically occur. Although CR clinicians can make important modifications for this
patient population now, additional research, including results of ongoing trials, are needed to
implement evidenced-based novel CR models designed to meet the specific needs of this
population.
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Key points:

. The last decade has seen significant progress in the study of cardiac
rehabilitation (CR) for patients with heart failure (HF), spearheaded by the
NIH-sponsored HF-ACTION trial.

. Although HF-ACTION advanced the scientific understanding of aerobic
exercise in patients with HFrEF in a significant way and led to important
policy changes that made CR accessible to a large segment of the HF
population, many clinically important questions remain unanswered.

. Such limitations in the current CR landscape will guide our discussion of the
geriatric-specific complexities in CR for older adults with HF, and the clinical
and research implications of those complexities.
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. . . Frailty
Social a.nd' Fma.lr.\clal Resoulrces - Vulnerable to hospital
- May limit ability to travel to admission/readmission and falls

site~basjﬂ.d CR3 time§ per week -- May be physically unable to complete
-- Caregiver support important ¥ VO, testing

in enforcing adherence -- Deficits in multiple functional domains;

need rehabilitation beyond aerobic

Multimorbidity Older adult with HF exercise
-- May compound functional deficits;

may limit ability to do traditional

aerobic exercise and/or to complete Depression
VO, testing ) . -- May limit motivation and
-- Contribute to polypharmacy and adherence
fall risk -- May improve with exercise
-- Worsens adherence: Competition therapy
for time and resources; more
frequent bouts of illness

Cognitive Impairment

Polypharmacy

-- May limit ability to do home exercises
without good caregiver support
-- May adversely impact learning HF self-
care and medication adherence

-- Contribute to symptoms that
limit ability to exercise
-- Contribute to fall risk

Figure 1.

Summary of the geriatric complexities often present among older adults with HF. CR,
cardiac rehabilitation;
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Traditional CR Model for HF

Site-based

Moderate intensity aerobic
exercise

Exercise prescription based on
VO, testing

Strict inclusion criteria:

Implement Now:

Hybrid or home-based models for
patients meeting traditional

Novel CR Model for Older Adults with HF
Requires further study:

In patients recently hospitalized
and/or with HFpEF:

inclusion criteria * Hybrid or Home-based CR

Routine screening:

.

.

* Multi-domain exercise
prescription based on multi-

Frailty domain physical function
Multimorbidity
Polypharmacy In all older adults with HF:

Cognitive impairment * Novel methods for seamlessly

Depression incorporation lifestyle and

Poor social support geriatric-specific interventions
into CR

Multi-domain exercises

- EF<35% : _
+  No hospitalization within * Guided by SPPB or other physical
6 weeks performance assessments
* No procedures within 6 * Strength
months = Balance
«  Mobility (e.g. start/stop, turns, pace)
* Endurance (e.g. walking)
Figure 2.

Comparison of current, traditional cardiac rehabilitation (CR) programs and the potential
direction CR programs can take currently, and changes that may be soon be supported by
evidence. EF, ejection fraction; SPPB, short physical performance battery; HFpEF, heart
failure with preserved ejection fraction; HF, heart failure
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