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Atrial Fibrillation Status and Physical
Rehabilitation in Older Patients With Acute

Decompensated Heart Failure: An Analysis
From the REHAB-HF Trial

Douglas R. Corsi 2, MD; Sean Dikdan ¢, MD, MPH; Naman Upadhyay ¢, MD; Haiying Chen @, PhD;
Dalane W. Kitzman @, MD; Robert Mentz (2, MD; David J. Whellan @, MD; Daniel R. Frisch @2, MD

BACKGROUND: The REHAB-HF (Rehabilitation Therapy in Older Acute Heart Failure Patients) trial demonstrated that a transi-
tional, tailored, progressive rehabilitation intervention improved physical function, 6-minute walk distance, frailty, quality-of-life,
and depression in older patients hospitalized for acute decompensated heart failure. This analysis assessed the impact of
atrial fibrillation (AF) on intervention benefits.

METHODS AND RESULTS: Of 349 enrolled patients hospitalized for acute decompensated heart failure (mean age 72.7+8.1 years),
176 (50.4%) had AF. Participants were randomly assigned to 12-week rehabilitation intervention or attention control. The
primary outcome was Short Physical Performance Battery score at 3months. Participants with AF were older (74.4+8.3
versus 70.8+7.5, P<0.0001) and had higher prevalence of heart failure with preserved ejection fraction (58.5% versus 47.4%,
P=0.037). Patients with and without AF had similar improvement in Short Physical Performance Battery score (mean differ-
ence between rehabilitation intervention and attention control, 1.5 [95% ClI, 0.6-2.3] versus 1.5 [95% ClI, 0.7-2.3]; P<0.001).
Those with AF had significant improvement in 6-minute walk distance (all P<0.05) and each of the Short Physical Performance
Battery domains: balance, 4-meter walk, and chair rise. Kansas City Cardiomyopathy Questionnaire score significantly im-
proved in patients with AF (P<0.05) but not those without AF (P>0.05). Interaction P values for 3-month outcomes by AF status
were not significant (P>0.1). No significant differences were observed in deaths, all-cause rehospitalizations, or heart failure
hospitalizations at 6 months.

CONCLUSIONS: In older, hospitalized patients with acute decompensated heart failure, the presence of AF did not significantly
affect the benefit of the rehabilitation intervention on physical function and quality of life. The intervention appears safe and
effective regardless of AF status.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique Identifier: NCT02196038.

Key Words: arrhythmia m atrial fibrillation m frailty m heart failure ®m rehabilitation intervention

sociated with increased morbidity and mortality be affected by AF, and more than 8million will be di-
and, when diagnosed in the same individual, agnosed with HFE.4® AF has been associated with re-
lead to worse outcomes than either condition alone.'3 duced exercise capacity in both patients with HF with
There is a growing prevalence of both conditions, and reduced ejection fraction (EF) and patients with HF with

Atrial fibrillation (AF) and heart failure (HF) are as- it is estimated that by 2030, 12million Americans will
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RESEARCH PERSPECTIVE

What Is New?

* In older patients hospitalized with acute decom-
pensated heart failure, the presence of atrial fi-
brillation did not significantly affect the benefits
of a novel, transitional, tailored, progressive re-
habilitation intervention on physical function and
quality of life.

What Question Should Be Addressed

Next?

e Future studies should determine if the degree
of atrial fibrillation burden impacts the response
to exercise-based rehabilitation in patients with
heart failure.

e Trials powered to detect differences in mortal-
ity and rehospitalization between heart failure
patients with and without atrial fibrillation under-
going rehabilitation are needed to fully assess
the impact of rhythm status on the long-term
efficacy of such interventions.

Nonstandard Abbreviations and Acronyms

ADHF acute decompensated heart failure

KCCQ Kansas City Cardiomyopathy
Questionnaire

SPPB  Short Physical Performance Battery

preserved EF87 This decreased exercise capacity is
likely influenced by left atrial structural remodeling, with
greater degrees of remodeling associated with dimin-
ished exercise capacity.® Additionally, factors such as
elevated left ventricular filling pressures, impaired chro-
notropic response, and reduced contractile reserve
are associated with lower exercise capacity in patients
with both AF and concurrent HF with preserved EF.°
Given the underlying pathophysiology, coupled with
the prevalence of AF in older patients and its correla-
tion with increased frailty, it is reasonable to suspect
that this population may experience less benefit from
rehabilitation interventions compared with those with-
out AF. We sought to investigate the role AF plays in
exercise capacity and rehabilitation potential among
patients with HF.

Exercise training has been evaluated in both patients
with AF and patients with HF. The implementation of reg-
ular exercise training in patients with AF has been found
to be safe, reduce AF recurrence, and improve cardiore-
spiratory fitness and quality of life (QOL).'"® The CARDIO-
FIT Study, a randomized study of aerobic interval training
in patients with AF, found that AF burden and symptom
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severity decreased with improvement in cardiorespira-
tory fitness following a supervised exercise program.'
The largest randomized trial to study standardized ex-
ercise therapy in patients with chronic HF (HF-ACTION
[Heart Failure: A Controlled Trial Investigating Outcomes
of Exercise Training]) demonstrated that those with AF
and chronic HF were of older age, had reduced exercise
capacity at baseline, and were more likely to suffer clin-
ical events.'’>'3 Despite concerns about the safety and
efficacy of exercise in patients with AF, patients with HF
with reduced EF and AF experienced a similar benefit
from participating in exercise training as patients with
HF with reduced EF and sinus rhythm.'? Overall, protec-
tive benefits of moderate levels of physical activity are
associated with reduced mortality, cardiovascular mor-
bidity, and stroke in patients with AF'01214 |t is unknown
if these benefits would affect clinical outcomes in hospi-
talized patients with acute decompensated heart failure
(ADHF) who have AF.

Cardiac rehabilitation can occur over the course of
several weeks after a recent hospitalization depend-
ing on an institution’s protocol. Rehabilitation generally
involves scheduled exercise training, which can focus
on several goals, including strength, balance, mobil-
ity, or endurance. It has been established that regu-
lar aerobic exercise has been associated with lower
AF incidence in older adults.’® A study by Malmo et al
demonstrated that a 12-week cardiac rehabilitation
program that included aerobic interval training 3 times
a week significantly decreased time in AF for those
with both permanent and paroxysmal AF. The pro-
gram also improved AF symptoms, exercise capacity,
and QOL.'®

The multicenter, randomized REHAB-HF
(Rehabilitation Therapy in Older Acute Heart Failure
Patients) trial demonstrated that a transitional, tai-
lored, progressive, and multidomain physical rehabili-
tation intervention targeting older patients hospitalized
with ADHF led to significant improvement in both
physical function and QOL.'” This prespecified sec-
ondary analysis of the REHAB-HF trial was done to
assess for physical and clinical differences in outcome
among patients with and without a diagnosis of AF at
enroliment.

METHODS

Study Design and Population

The data that support the findings of this study are
available from the corresponding author upon reason-
able request. The details of the REHAB-HF trial design,
the physical rehabilitation intervention, and primary
trial results have been published previously."° Briefly,
the REHAB-HF trial was a multicenter, randomized,
attention-controlled trial of a 12-week early, progressive
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rehabilitation intervention in patients >60years of age
hospitalized for ADHF. The institutional review boards
at each enrolling site approved the study. All patients
provided written informed consent. This study followed
the Consolidated Standards of Reporting Trials report-
ing guideline. Key inclusion criteria were, before admis-
sion, patient was independent with basic activities of
daily living, including the ability to ambulate indepen-
dently, not living in a nursing home or assisted living,
and an expectation for patients to be discharged home.
Exclusion criteria included end-stage HF (including
continuous inotropes or ventricular assist device an-
ticipated within the next 6 months), end-stage kidney
disease on dialysis, significant dementia, or otherwise
inability to participate in the rehabilitation intervention.
Patients were randomized 1:1 to either rehabilitation in-
tervention or attention control. Baseline AF status was
determined at the time of enroliment at the index hos-
pitalization based on electronic medical record review
and documentation. Patients were divided based on
status (AF versus no AF) for the primary, prespecified
analysis.

Study Intervention

The study intervention was an early, transitional, tai-
lored, progressive, multidomain physical rehabilita-
tion program that was focused on strength, balance,
mobility, and endurance, all of which were aimed at
addressing common deficits observed in an older
population with ADHF."®® The intervention was initi-
ated as soon as safely possible after hospital ad-
mission and continued in an outpatient facility after
discharge. The outpatient sessions lasted 60 minutes
each, 3days weekly for 12weeks (approximately 36
sessions). After the participant’'s home environment
was assessed by a study staff visit, the outpatient
sessions were complemented by low-intensity home
exercise on nonfacility days. At the 3-month visit,
participants were transitioned into the independent
maintenance phase for months 4 to 6. The partici-
pants were given individualized exercise prescriptions
and subsequently followed up every 4weeks by tel-
ephone. Patients randomly assigned to the attention
control group received a telephone call every 2 weeks
and were encouraged to adhere to usual-care therapy
and scheduled follow-up appointments. However,
they did not receive specific recommendations with
respect to exercise. Patients in both arms of the study
had in-person study visits at 1 month and 3 months
from the initial hospitalization. Patients were followed
for a total of 6 months.

Outcomes of Interest

The primary outcome was the SPPB at 3-month fol-
low-up. The SPPB is a standardized and reproducible
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measure of global physical function in older people
and predicts several clinical outcomes.?%?" There are 3
main components: balance, gait speed, and strength
(repeated chair rise). Each component is scored from O
to 4, and lower total SPPB scores indicate worse phys-
ical function. Other outcomes of interest at 3months
include 6-minute walk distance, QOL as assessed
by the Kansas City Cardiomyopathy Questionnaire
(KCCQ), health status assessed by the EuroQoL visual
analog scale, depression by the Geriatric Depression
Scale-15, frailty by modified Fried criteria, and cogni-
tion by the Montreal Cognitive Assessment. All assess-
ments were obtained by blinded assessors. Clinical
outcomes of interest at 6months included all-cause
rehospitalization, combined all-cause rehospitalization
and death, HF-specific rehospitalizations, death, and
falls. The results of the intervention arm in the overall
REHAB-HF trial have been previously published.”

Statistical Analysis

Baseline participant characteristics were reported
by AF status and intervention groups. Mean+SD or
median (interquartile range) were reported for con-
tinuous variables and N (%) for categorical variables.
Participant characteristics were compared across
groups using Student’s t test for continuous variables
and chi-square tests for categorical variables.

To evaluate the potential effect of AF status on
the effect of the intervention on 3-month outcomes
(SPPB, 6-minute walk distance, gait speed, grip
strength, KCCQ, modified Fried criteria, EuroQoL vi-
sual analog scale, Geriatric Depression Scale-15,
Montreal Cognitive Assessment), we used general lin-
ear models that included indicator variables for inter-
vention, AF status, and their interaction. All analyses
were adjusted for baseline measure, age, sex, clinical
site, and EF category of <45% or 245%, as in other
REHAB-HF analyses. We used least square means
to estimate the effects of the intervention in patients
by AF status. The effect sizes were reported as mean
differences between those 2 intervention groups with
95% Cls.

The moderating effect of AF status group on the
effect of the intervention on 6-month clinical out-
comes was assessed using Poisson regression for
number of all-cause rehospitalizations, HF rehos-
pitalizations, death, and combined all-cause rehos-
pitalization and deaths, using logistic regression for
proportion of patients with falls. All analyses were ad-
justed for age, sex, clinical site, and EF category. All-
cause rehospitalization was also adjusted for baseline
SPPB score as prespecified. Effect sizes for the AF
status subgroups were summarized as rate ratio for
count-based outcomes and odds ratio for binary
outcomes. A P value of <0.05 was determined to be
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statistically significant for overall comparisons. The in-
teraction between AF status and the intervention arm
was determined to be significant for P<0.10. In this
exploratory analysis the P values and the widths of
the Cls were not adjusted for multiple comparisons.
Therefore, the intervals should not be used to infer
definitive treatment effects.

RESULTS

Baseline Characteristics

AF was prevalent in 176 of the 349 trial participants
(50.4%). Baseline characteristics differed among par-
ticipants by AF status (Table 1). Compared with pa-
tients who did not have a diagnosis of AF at index
hospitalization, participants with AF were older
(74.4+8.3 versus 70.8+7.5, P<0.0001), were more likely
to be White (63.1% versus 38.2%, P<0.0001), and had
an increased likelihood of having HF with preserved EF
(568.5% versus 47.4%, P=0.0374). Diabetes was more
prevalent in patients without AF (59.5% versus 47.2%,
P=0.0205), but other cardiac comorbidities were not
significantly different between subgroups.

Participants with AF were more likely to have a
pacemaker (15.9 versus 6.9%, P=0.0085) and to be
prescribed anticoagulation (73.1% versus 19.7%,
P<0.0001), antiarrhythmic therapy (28% versus 3.5%,

Afib and Heart Failure Rehab: Analysis of REHAB-HF

P<0.0001), and digoxin (8.6% versus 2.3%, P=0.0102)
when compared with participants who did not have
AF. Participants without AF were more likely to be pre-
scribed a 3 blocker (84.4% versus 74.3%, P=0.0200).

Physical Function and Quality of Life

Outcomes by Atrial Fibrillation Status

Baseline QOL and physical function scores did not
differ significantly between the 2 AF status groups
(Table 2). Both groups had similar SPPB scores,
6-minute walk distance, gait speed, and KCCQ scores.
However, some differences were noted. Physical func-
tion and QOL outcomes at 3months are presented in
Table 3. Patients with AF undergoing the rehabilitation
intervention showed a significant increase in the SPPB
score compared with controls. Patients with and with-
out AF had similar improvement in SBPP score (mean
difference between rehabilitation intervention and at-
tention control, 1.5 [95% ClI, 0.6-2.3] versus 1.5 [95%
Cl, 0.7-2.3]; P<0.001). There was no significant differ-
ence in mean SPPB between the 2 groups with and
without AF (P=0.98). Significant improvements were
also seen in balance, 4-meter walk, chair rise, 6-minute
walk distance, gait speed, and overall KCCQ score in
patients with AF (P<0.05). The interaction P values for
the 3-month outcomes by AF status were not signifi-
cant (P>0.1), with similar improvements seen in SPPB

Table 2. Baseline Functional Performance by Atrial Fibrillation Status

Atrial fibrillation status
Yes No
Rehabilitation Attention Rehabilitation Attention

Characteristics All intervention control All intervention control P value
Short Physical Performance 5.9+2.7 6.0+2.8 5.9+2.7 6.2+2.7 6.1+2.8 6.4+2.5 0.3292
Battery score
Balance 2.6+1.3 2.6+1.3 2.6+1.3 2.6+1.3 2.5+1.4 2.7+1.3 0.7789
4-m walk 2.3+1.1 2.3+1.0 2.3+1.1 2.3+1.0 2.3+1.1 2.3+0.9 0.8798
Chair rise 1.0+1.1 11+141 1.0+1.2 1.3+1.2 1.2+1.2 1.3+1.2 0.0715
6-min walk distance, m 190.0+109.8 193.4+109.2 186.6+110.9 196.5+100.6 193.8+97.9 199.0+103.6 0.5722
Gait speed, m/s 0.60+0.24 0.59+0.23 0.60+0.25 0.61+0.21 0.60+0.22 0.62+0.19 0.6415
Male grip strength, kg 29.7+10.1 30.0+10.4 29.4+9.8 31.3+10.0 30.7+£8.5 32.0+£11.7 0.3267
Female grip strength, kg 18.9+7.1 19.6+7.6 18.4+6.7 21.1+6.6 21.7£6.9 20.6+6.5 0.0308
Modified Fried frailty score 2.5+1.1 2.4+1.2 2.5+1.0 2.2+1.1 21+1.0 2.3+1.1 0.0447
KCCQ score overall 39.8+21.0 40.9+21.6 38.7+20.5 41.9+£20.1 39.4+19.6 44.4+20.4) 0.3608
KCCQ score clinical 40.6+£21.0 41.8+21.3 39.3+20.8 4112141 38.6+21.2 43.6+£20.9 0.8293
EuroQol visual analog scale 57.2+22.2 56.6+24.7 57.8+19.5 59.3+21.1 60.0+19.8 58.56+22.5 0.3669
score
Cognition (Montreal 21.7+4.7 21.9+4.6 21.4+4.8 22.0+4.0 21.9+3.8 221+4.3 0.4415
Cognitive Assessment
score)
Depression (GDS-15 score) 4.8+3.4 4.6+3.4 51+3.3 4.5+3.4 4.8+£3.2 4.3+3.5 0.4588

Presented as mean+SD. KCCQ scores range from 0 to 100, with higher score meaning better health status. MoCA score ranges 0O to 30, with higher score
meaning better cognitive function. GDS-15 score ranges 0 to 15, with higher score meaning worse depressive symptoms. P value for difference between atrial

fibrillation status groups. GDS-15 indicates Geriatric Depression Scale-15; and KCCQ, Kansas City Cardiomyopathy Questionnaire.
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score, BMWD, gait speed, and KCCQ score regardless
of AF subgrouping.
Clinical Event Outcomes at 6 Months by ol 1o |0 _
Atrial Fibrillation Status glcls |8 |B £
The rehabilitation intervention did not significantly re- il Ml I i 3
duce all-cause rehospitalizations, deaths, or HF re- s
hospitalizations in either patients with or without AF. f
Among patients with and without AF, there was no sig- S
nificant interaction by AF status for clinical outcomes QgL |3 |3 >
at 6months (interaction P values >0.1) (Table 4). Very § f § E § £
few cardioversions or ablations occurred during the @
trial period (Table 4). é
S .
§a
DISCUSSION 5188 |8 |8 g8
| | | | | >
Our main finding from this analysis of the REHAB-HF SI8E 18 3 &8
trial showed that older adults hospitalized for ADHF slalg | |m 2%
with or without AF significantly improved physical func- S|~|s |S |° 2
tion using a transitional, tailored, progressive rehabilita- g §
tion intervention. The unique intervention in REHAB-HF sl 12 e s~ ggﬁ
focused on strength, balance, mobility, and endur- Jgl= |8 |8|3|elTy
ance. Patients with AF and ADHF were comparatively 358 |8 |=|5|e _‘%é
older and were prescribed more therapies, such as §§
antiarrhythmics. These patients had similar baseline . 58
quality of life and physical function compared with pa- gle|® |8 |5|al=| 85,
tients with ADHF who did not have AF. Consistent with Sl |2 [2|8|8| sesE
previous studies that identified a benefit of cardiac re- >l 70 T °l" 858
habilitation for patients with AF and HF with reduced 250
EF in the outpatient setting, patients with ADHF and AF 2l2le |5 |3 é § 8’3
derive similar benefits from the intervention as patients g8y |8 |3 o S 2
without AF. il ¥
We hypothesized that patients with AF and ADHF " slsls la |la = % §
would have significant improvements in physical .3 = EI < T SI ;fé 9
function outcomes compared with patients with o 8128 |8 |& T82
ADHF alone. This would suggest that AF could be g el | | 258
independently improved by this intervention. Prior in- E 3|28 |8 |3 §§ g
terventions in patients with AF, including typical car- H é f%
diac rehabilitation, aerobic exercises, and yoga, have i 5 g s |a 2% >
shown improvements.22-2* To varying degrees, studies £ el |€ |2/8|8| 856
have shown a reduction in AF burden, lower AF re- ‘; s I8 |gls]e ééé
currence, and improved QOL.1>" Although AF seems 2 g2¢
to be a targetable HF comorbidity with physical inter- £ §57%
ventions, this substudy was unabile to find a significant S 258 |8 |8alc 85a
difference when stratifying by the arrhythmia. © oSl |2 |e13|3| e
There were expected differences between our o 2lFF |§ |§]e|e S
baseline groups. Antiarrhythmic drug use, digoxin use, £ - % £
and pacemakers were significantly more prevalent in 3 ® c gegg
the group with AF.2°2¢ This is somewhat expected as 3 g |g g8
recent trends in AF treatment support early initiation of Ei ;f:; {E; - 8§33
specific therapies.?®2” The presence of a pacemaker £ g |2 8| |= ?? 2 o
can have a highly variable impact on exercise tolerance © o Sy g % § 1283
depending on the type of device, number of leads, < 2l2|28/85| |2/6/ 882
and specific programming.2”28 AF-specific therapies 2 flgl2z 182|258 a0
may affect physical functioning uniquely, which would e Bl il Mt et Bl 0 B
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require additional studies to assess their individual ef-
fect, if any, on the rehabilitation benefits.

This study has several limitations. First, the REHAB-HF
trial was not specifically powered to detect differences in
the effect of the rehabilitation intervention between pa-
tients with and without AF. The subgroup analyses by AF
status were prespecified but exploratory. Second, it is not
specified whether patients had paroxysmal, persistent,
or permanent AF at baseline. This information is unavail-
able as the original trial did not collect data from ECGs
at baseline or subsequent visits on any of the patients in
REHAB-HF. AF is a heterogeneous condition, and the
variable burden from patient to patient may influence
the benefit received from rehabilitation interventions; a
patient with paroxysmal AF and a prior single episode
may respond differently than another in persistent AF.
Third, data on certain medications and therapies were
limited, and it is unknown if patients were on optimal
doses of rate-controlling agents or antiarrhythmic med-
ications. The interactions of the various treatments for
AF on the intervention and vice versa may provide in-
sight into which subgroup of patients may benefit most.
Information on AF symptoms, medication changes, or
adverse effects of treatments during or after the interven-
tion was similarly unavailable. Fourth, this study enrolled
patients during a hospitalization for decompensated HF.
Although AF occurs commonly in HF, especially in pa-
tients with HF with preserved EF, the overall population of
patients with AF is diverse, and this study did not assess
if patients with AF alone or AF and different comorbidities
would benefit differently. Finally, we did not have echo-
cardiographic data on left atrial size or diastolic function,
which could provide further insights into the complex
interplay between AF, cardiac remodeling, and exercise
capacity in patients with ADHF.

In this cohort of hospitalized patients with ADHF,
we did not find a significant difference in performance
measures at 3months or clinical measures at 6 months
based on having a baseline diagnosis of AF. Additional
studies targeting subgroups within the population with
AF are needed to determine if these patients benefit
from specific rehabilitation interventions concerning AF
symptoms and performance outcomes.

CONCLUSIONS

Among older hospitalized patients with ADHF, partici-
pants with AF benefitted equally to those without AF
from a transitional, tailored, progressive rehabilitation
intervention in terms of physical function and QOL.
No change in mortality or rehospitalization rates was
noted between the intervention arm and the attention
control arm for either participants with or without AF,
but the study was not powered to detect this differ-
ence. These findings suggest that the rehabilitation
intervention is safe to use to improve physical function

J Am Heart Assoc. 2024;13:e034366. DOI: 10.1161/JAHA.124.034366

Afib and Heart Failure Rehab: Analysis of REHAB-HF

and QOL in patients hospitalized for ADHF regardless
of AF status. Therefore, AF status of patients hospital-
ized with ADHF should not influence the decision to
prescribe rehabilitation.
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