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Background-—Limited data exist to guide treatment for patients with heart failure with preserved ejection fraction and atrial
fibrillation, including the important decision regarding rate versus rhythm control.

Methods and Results-—We analyzed the Get With The Guidelines—Heart Failure (GWTG-HF) registry linked to Medicare claims
data from 2008 to 2014 to describe current treatments for rate versus rhythm control and subsequent outcomes in patients with
heart failure with preserved ejection fraction and atrial fibrillation using inverse probability weighted analysis. Rhythm control was
defined as use of an antiarrhythmic medication, cardioversion, or AF ablation or surgery. Rate control was defined as use of any
combination of b-blocker, calcium channel blocker, and digoxin without evidence of rhythm control. Among 15 682 fee-for-service
Medicare patients, at the time of discharge, 1857 were treated with rhythm control and 13 825 with rate control, with minimal
differences in baseline characteristics between groups. There was higher all-cause death at 1 year in the rate control compared
with the rhythm control group (37.5% and 30.8%, respectively, P<0.01). The lower 1-year all-cause death in the rhythm control
group remained after risk adjustment (adjusted hazard ratio, 0.86; 95% CI, 0.75–0.98; P=0.02).

Conclusions-—Rhythm control in patients aged 65 and older with heart failure with preserved ejection fraction and AF was
associated with a lower risk of 1 year all-cause mortality. Future prospective randomized studies are needed to explore this
potential benefit. ( J Am Heart Assoc. 2019;8:e011560. DOI: 10.1161/JAHA.118.011560.)
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H eart failure with preserved ejection fraction (HFpEF)
accounts for one half of all heart failure (HF) visits and

hospital admissions in the United States. Patients with HFpEF
have similar risks of morbidity and all-cause mortality as
patients with heart failure with reduced ejection fraction

(HFrEF).1,2 Atrial fibrillation (AF) is the most common
sustained arrhythmia in patients with HF, occurring in
approximately one third of patients.3–6 In patients with
HFpEF, the prevalence of AF ranges from 15% to 41% in
registries and clinical trials.6

Patients with HF and AF have worse outcomes than
patients with HF without AF.7 The HF guidelines focus their
recommendations on prevention of thromboembolism and
symptom control with the goal to correct underlying causes of
AF and HF and optimize HF management. The guidelines then
differentiate patients who develop HF as a result of AF and
patients who have HF and go on to develop AF.8 Patients with
newly diagnosed HF in the presence of AF with rapid
ventricular response are recommended to undergo rhythm
control, as a rate-related cardiomyopathy is a reversible cause
of HF. There is no other specific recommendation for rate
versus rhythm control in the HF guidelines.8 The AF guidelines
recommend rhythm control only in patients who remain
symptomatic despite rate control treatment.9 A recent meta-
analysis revealed that all-cause mortality is significantly
higher in patients with AF and HFrEF compared with patients
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with AF and HFpEF, yet stroke risk and HF hospitalization
rates were similar among both groups.10 Similar comparisons
in the GWTG-HF (Get With The Guidelines—Heart Failure)
registry extends these prior findings, demonstrating that AF is
common in patients with HF and associated with higher
mortality, readmissions, and HF readmissions.11

HFpEF and AF have shared risk factors, confer increased
risks for adverse cardiovascular outcomes, and frequently
occur together.6,12 Despite accumulating epidemiologic data
detailing worse outcomes in patients with HFpEF complicated
by AF, there are no medical therapies that have been
definitively shown to improve outcomes for patients with
HFpEF. As a result, the guideline writing committees limit
their scope to treatment of associated comorbidities.8,13–16

To describe current treatment patterns and subsequent
outcomes in patients with HFpEF complicated by AF, we
analyzed the GWTG-HF registry linked to Medicare claims
data.

Methods

Data Sources
The primary data source for this study used the American
Heart Association’s GWTG-HF registry, which is an ongoing
hospital-based voluntary national HF registry that was estab-
lished in 2005. All participating centers obtain institutional
review board approval for the registry protocol, and given that
the primary purpose of the registry is for quality improvement,
a waiver for informed consent is granted under the Common
Rule. The design and methodology of the GWTG-HF registry
have been described previously.17,18 All of the clinical,
demographic, and medication data were obtained from the
GWTG-HF registry and subsequently linked with Medicare
claims data for additional medical history information and

outcome data.19 We obtained the 2008–2014 Medicare data
for this study from the Centers for Medicare and Medicaid
Research. These data included the denominator data, which
contains information about enrollment, demographics, and
mortality, and the inpatient claims data, which include
information about hospitalizations.

We analyzed fee-for-service Centers for Medicare and
Medicaid Services claims data for Medicare-enrolled patients
to ascertain long-term patient outcomes following discharge.
The following research identifiable files were used: (1)
Denominator: The denominator file contains Medicare enroll-
ment information as well as demographic data for each
beneficiary, including date of birth, sex, and race/ethnicity. A
unique beneficiary identifier is present in all research
identifiable files and was used to link multiple inpatient
claims on the beneficiary level. (2) Inpatient: Medicare Part A
inpatient visit data were obtained. The inpatient research
identifiable files contain information on dates of hospital
admission and discharge, International Classification of
Diseases, Ninth Revision (ICD-9) diagnosis and procedure
codes, hospital identifiers, and beneficiary demographic
information.

Study Population
We included patients aged 65 years and older who were
discharged alive from a GWTG-HF hospitalization based on the
treating physician’s clinical diagnosis of heart failure success-
fully linked to Medicare claims data with a discharge date
between January 1, 2008, and December 31, 2013. If multiple
linked hospitalizations existed for a patient, the earliest was
selected for analysis. Patients were required to be enrolled in
fee-for-service Medicare at the index hospitalization and for
the year prior, in order to ascertain data required for assigning
patients into the appropriate study group.

Study Groups
Patients were required to have a clinical diagnosis of HFpEF
and AF in the GWTG-HF registry data set. Two groups of
patients were identified on the basis of (1) rate control
strategy or (2) rhythm control strategy to treat AF. Patients
who did not meet either of these criteria were not included in
this analysis (ie, patients who may have had HFpEF and AF but
were not receiving rate or rhythm control treatments).
Patients with HFpEF were required to have a documented
ejection fraction ≥50%, or in the small number of patients
where ejection fraction was qualified but not quantified,
patients with normal or mildly impaired systolic function were
classified as HFpEF as characterized in previous GWTG-HF
analyses.20 AF diagnosis required documentation of medical
history of AF within the registry or diagnosis of AF at

Clinical Perspective

What Is New?

• Atrial fibrillation is common in patients with heart failure and
is associated with higher mortality, readmissions, and heart
failure readmissions.

• Patients aged 65 and older with heart failure with preserved
ejection fraction and atrial fibrillation treated with rhythm
control were found to have an associated lower 1-year
mortality compared with treatment with rate control.

What Are the Clinical Implications?

• Rhythm control is a potential treatment strategy for patients
with heart failure with preserved ejection fraction and atrial
fibrillation that may provide benefit.
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presentation or during the present hospitalization. Patients
with transient episodes of AF that were entirely reversible and
terminated within 8 weeks following coronary angiography or
transient and entirely reversible because of thyrotoxicosis
were not included. The rate control group was defined by the
exclusive use of b-blockers, calcium channel blockers, and/or
digoxin in patients with known AF and HFpEF. The rhythm
control group was defined by patients who had a history of or
current hospitalization for AF ablation/pulmonary vein isola-
tion treatment (in hospital); ongoing treatment with amio-
darone, sotalol, tikosyn, or other antiarrhythmic therapy; or
elective cardioversion (in hospital). Patients in the rhythm
control group were also allowed to be treated with rate
control agents including calcium channel blockers, b-blockers,
and/or digoxin.

Outcomes of Interest
The primary outcome of interest was all-cause mortality.
Secondary outcomes of interest included all-cause mortality
or readmission, all-cause readmission, ischemic stroke read-
missions, HF readmissions, other cardiovascular readmis-
sions, and bleeding readmissions. Any hospitalization
following discharge from the index hospitalization was
included except for transfers to another hospital. This analysis
used Medicare inpatient claims for ascertainment of read-
mission and used the denominator file for the ascertainment
of mortality. Mortality was identified using the date of death in
the Medicare denominator files, if applicable. Readmission
was identified using the Medicare inpatient claims files. All-
cause readmission included any hospitalization following
discharge from the index hospitalization, except transfers to
another hospital and admissions for rehabilitation (diagnosis-
related group 945 or ICD-9, Clinical Modification diagnosis
code of V57.xx). All outcomes were assessed at 30 days and
1 year after discharge index date.

Patient Characteristics
The data, analytical methods, and study materials will not be
made available to other researchers for purposes of repro-
ducing the results or replicating the procedure. GWTG-HF
registry data were used to describe the baseline character-
istics of study patients as of the discharge date from the index
hospitalization. These characteristics were also used for risk
adjustment. Patient characteristics of interest include demo-
graphics (age, sex, race), medical history (anemia, ischemic
history, coronary artery disease, chronic renal insufficiency,
chronic obstructive pulmonary disease/asthma, diabetes
mellitus, hyperlipidemia, hypertension, stroke/transient
ischemic attack, peripheral vascular disease, prior heart
failure), laboratory data (serum creatinine), vital signs

(discharge heart rate, systolic blood pressure), ejection
fraction, hospital characteristics (region, hospital type, num-
ber of beds) and discharge medications (angiotensin-convert-
ing enzyme, angiotensin receptor blocker, aspirin, and
anticoagulation therapy).

Statistical Analysis
For each study group, we summarized patient demographics,
physical and laboratory findings, medical history, and thera-
pies using frequencies and percentages for categorical
variables and medians and 25th and 75th percentiles for
continuous variables with differences between groups tested
using a chi-square or Fisher’s exact test. Baseline patient
characteristics were compared using the Wilcoxon rank-sum
test for continuous variables and chi-square tests for
categorical variables.

Next, we described the observed outcomes according to
group. For mortality, we calculated incidence based on
Kaplan–Meier estimates and tested for differences between
groups using log-rank tests. For readmission, we calculated
incidence based on estimates from cumulative incidence
function, which accounts for the competing risk of mortality,
and we tested for differences between groups using Gray
tests. To account for potential confounding by characteristics
influencing treatment decisions and outcomes, we used
inverse probability of treatment weighting. The probability of
rhythm control treatment use was estimated using age, sex,
race, prior ischemic history, hypertension, hyperlipidemia,
smoking history, prior cerebrovascular accident/transient
ischemic attack, diabetes mellitus, renal insufficiency, anemia,
peripheral vascular disease, prior heart failure, chronic
obstructive pulmonary disease, other evidence-based dis-
charge therapy, and hospital characteristics. Digoxin use
status was not included in any model. Each subject was then
weighted by the inverse of this treatment propensity in
survival models. The distribution of baseline patient charac-
teristics for each treatment group was assessed after
weighting to determine adequacy of the propensity score.
Specifically, short-term outcomes (within 30 days) were
analyzed using the GWTG-HF registry data only, which
included patients’ baseline characteristics measured at or
shortly after admission, including laboratory results and
hospital characteristics. Long-term outcomes were analyzed
using GWTG-HF data linked to Centers for Medicare and
Medicaid Services data, which allowed us to identify and
ascertain death; readmissions and the associated regression
models included all important patient hospital results, includ-
ing laboratory results and medication characteristics. To
account for clustering of patients within hospitals, all
regression models included the generalized estimating equa-
tion variance estimation procedure.
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The binary treatment was rhythm control (yes) versus rate
control (no). Then, we estimated the hazard ratios between
study groups and each outcome using a Cox proportional
hazard regression, weighted by the inverse probability of
treatment. Multiple imputation by fully conditional specifica-
tion was performed for missing values. For missing medical
history, it was assumed that the medical condition did not
occur. Variables with missing rate >40% were not included in
the model. We also performed Cox proportional hazards
models to assess the association of rhythm control versus
rate control with other outcomes of interest, including all-
cause readmission, stroke readmission, bleeding readmission,
HF readmission, and other cardiovascular readmission. For all
models, significance tests and CIs were based on robust
standard errors to account for the clustering of patients by
hospital. We reported estimates and 95% CIs and used
2-tailed tests with a=0.05 to establish statistical significance.

Results

Baseline Demographics
There were 15 682 patients in the GWTG-HF registry who
were enrolled in fee-for-service Medicare discharged between
January 1, 2008, and December 31, 2013, with HFpEF and AF
and received rate or rhythm control treatment. Of 15 682
patients with HFpEF, 1857 received rhythm control and
13 825 received rate control. There were differences in age
(median age 81 for rhythm control and 83 for rate control) but
other variables were similar, including sex (65.8% female in
both groups), comorbidities, vital signs, and laboratory values.

Rate Versus Rhythm Control
There were no differences in treatment with aldosterone
antagonist and anticoagulation use between groups at
discharge. The rate control group had higher rates of
treatment with calcium channel blockers (27.5% versus
25.5%), b-blockers (89.4% versus 69.5%), and digoxin (17.1%
versus 12.2%). The rhythm control group was prescribed
higher rates of loop diuretics at discharge (76.4% versus
55.4%). The specific treatments of rate versus rhythm control
in patients with HFpEF and AF are reported in Table 1.
Patients could receive >1 rate control treatment or >1 rhythm
control treatment. Of 1857 patients on rhythm control, 67.2%
were treated with amiodarone (62.5% with amiodarone only),
11.7% with sotalol (10.6% with sotalol only), 13.6% with in-
hospital cardioversion (7.1% with cardioversion only), 11.4%
with other antiarrhythmic (10.5% other antiarrhythmic only),
2.0% with dofetilide, and 1% with AF ablation or surgery (in
hospital). Of 13 825 patients with HFpEF and AF receiving
rate control, 89.4% were treated with b-blockers (63.3%

b-blockers only), 25.3% with calcium channel blockers (6.3%
calcium channel blockers only) and 17.1% with digoxin (2.2%
digoxin only). The rate control group included 9.2% of patients
treated with b-blockers and digoxin, 13.3% of patients who
were treated with b-blockers and calcium channel blockers,
and 3.6% of patients who were treated with b-blockers,
calcium channel blockers, and digoxin.

Outcomes
Outcomes for patients at 30 days and 1 year according to
rate versus rhythm control are shown in Table 2. The 30-day
outcomes for all-cause death were similar for rate versus
rhythm control (6.5% versus 5.4%, respectively; P=0.07).
There was a significantly lower risk of 1-year mortality in
patients receiving rhythm control versus rate control (37.5%
versus 30.8%; P<0.01). There was no difference in other
cardiovascular readmissions at 30 days and 1 year in rate
control (7.6% and 28.1%, respectively) versus rhythm control
(8.7% and 30.8%, respectively) group (P=0.09 for both). There
was also no significant difference in 30-day death/readmis-
sion, all-cause readmission, ischemic stroke readmission, HF
readmission, or bleeding readmission (all P≥0.2). Specifically,
there was no difference in 30-day death/readmission rates
(25.6% and 25.5% for rate and rhythm control, respectively,
P=0.9); however, there were lower rates of death/readmis-
sion at 1 year in the rhythm control group (70.1%) versus rate
control group (74.1%) (P<0.01). There were lower rates of 1-
year all-cause readmissions, ischemic stroke readmissions,
and HF readmissions (all P<0.05) in the rhythm control group.
Despite the lower all-cause death at 1 year in the rhythm
control group, there were numerically higher (but not
statistically significant differences) other cardiovascular read-
missions in the rhythm control group at 30 days (8.7%) and
1 year (30.8%) compared with the rate control group at
30 days (7.6%) and 1 year (28.1%) (P=0.09 for both).

The unadjusted and adjusted 1-year hazard ratios for
patients with HFpEF and AF treated with rhythm control
compared with rate control are presented in Figure 1.
Unadjusted analysis revealed that there was no difference
in all-cause death at 30 days in the rhythm control group
(hazard ratio, 0.83; 95% CI, 0.67–1.02; P=0.07); however,
there was lower all-cause death at 1 year in the rhythm
control group (hazard ratio, 0.78; 95% CI, 0.72–0.85;
P<0.0001).

The lower 1-year all-cause death in the rhythm control
group remained after multivariable adjustment (hazard ratio,
0.86; 95% CI, 0.75–0.98; P=0.02). A sensitivity analysis was
also performed that revealed there were no significant
differences found in the unadjusted and adjusted analyses
when the 11.4% of the patients in the rhythm control group on
other antiarrhythmic agents were excluded from the original
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analysis. However, while there were numerically increased
cardiovascular readmissions in the rhythm control group
(hazard ratio, 1.15; 95% CI 0.98–1.36, P-value 0.09), there
were no lower rates of 1-year death/readmission, all-cause
readmission, ischemic stroke readmission, HF readmission,
other cardiovascular readmission, or bleeding readmission
after multivariable adjustment (all P≥0.2).

The Kaplan–Meier survival curves are presented for all-
cause death and all-cause death/readmission in Figures 2
and 3, respectively.

Discussion
In a population of inpatient HF patients aged 65 years and
older, we found that patients with HFpEF and AF treated with
rhythm control had lower 1-year mortality compared with
treatment with rate control. Our results suggest that there
may be a potential opportunity to improve outcomes in
patients with HFpEF and AF; however, future randomized
studies are needed to explore this potential benefit.

The most recent full and focused updated HF guidelines do
not specifically guide clinicians how to approach rhythm
control in patients with HFpEF.8,14 Landmark studies have
confirmed that rate control is noninferior to rhythm control,
and there is no difference in lenient versus strict rate control
in patients with AF. However, the generalizability of these
results to patients with HFpEF is unclear.21–23 Lam and
colleagues recently demonstrated the strong association of
reduced higher exercise intolerance, natriuretic peptide
elevation, and left atrial remodeling in patients with HFpEF
and AF compared with patients without AF, suggesting that
treatments to reduce the burden of AF may be beneficial in

Table 1. Patient Characteristics and Treatments in Patients
With HFpEF and AF Receiving Rhythm Versus Rate Control

Variable Overall Rhythm* Rate*

15 682 1857 13 825

Age, median y 83.0 81.0 83.0

Sex, female 65.8 65.8 65.8

Anemia 22.9 23.3 22.8

Smoking 5.3 6.4 5.2

Atrial flutter 3.8 5.9 3.5

Coronary artery disease 46.1 48.7 45.8

Chronic obstructive pulmonary
disease or asthma

32 32.3 32.0

Cerebrovascular accident/
transient ischemic attack

19.1 17.5 19.3

Diabetes mellitus 36.1 36.0 36.2

Peripheral vascular disease 13.2 13.4 13.1

Prior heart failure 66.8 65.8 67.0

Dyslipidemia 50.4 57.9 49.4

Hypertension 82.1 83.8 81.9

Renal insufficiency† 19.4 18.5 19.5

Dialysis 2.2 2.8 2.2

Systolic blood pressure, median 141 141 141

Weight, kg 76.2 78.0 76.0

Heart rate, bpm 80.0 78.0 80.0

Ejection fraction, % 58.0 58.0 58.0

QRS duration 98.0 100.0 98.0

Sodium, mEq/L 138.0 138.0 138.0

Blood urea nitrogen, mg/dL 24.0 24.0 25.0

Serum creatinine, mg/dL 1.2 1.2 1.2

Brain natriuretic peptide, pg/mL 559.0 594.0 553.0

Hemoglobin, g/dL 11.5 11.4 11.5

Medications at discharge

Aldosterone antagonist 10.5 11.6 10.3

Loop diuretic 57.9 76.4 55.4

b-Blockers 87.1 69.5 89.4

Calcium channel blocker 25.5 27.5 25.3

Digoxin 16.6 12.2 17.1

Anticoagulation 56.4 56 56.5

Length of stay, d 4 5.0 4.0

In hospital procedures

Cardioversion 1.6 13.6 0

AF ablation or surgery 0.12 1.0 0

Treatment strategy‡

Rhythm control 11.8 100 ���

Continued

Table 1. Continued

Variable Overall Rhythm* Rate*

Amiodarone 8.0 67.2 ���
Dofetilide 0.24 2.0 ���
Sotalol 1.4 11.7 ���
Other antiarrhythmic 1.3 11.4 ���
AF ablation or surgery§ 0.12 1.0 ���
Cardioversion procedure§ 1.6 13.6 ���

Rate control 88.2 ��� 100

b-Blocker 78.8 ��� 89.4

Calcium channel blocker 22.2 ��� 25.3

Digoxin 15.1 ��� 17.1

AF indicates atrial fibrillation; HFpEF, heart failure with preserved ejection fraction.
*Reported as % unless stated otherwise.
†Serum creatinine >2.
‡Patients in each strategy group can fall into multiple subcategories.
§In hospital procedure.
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patients with HFpEF.12 The differential response that patients
with HFpEF demonstrate in response to successful HF
therapies targeting patients with HFrEF and the dearth of
current treatments in this population suggest that future
research should evaluate rhythm control treatment as a
potential therapy to improve outcomes in patients with AF and
HFpEF.24

There are only 2 antiarrhythmic medications not specifi-
cally contraindicated in patients with HF: amiodarone and

dofetilide, which were utilized in 67.2% and 2.0% of our
studied patients, respectively. These medications have chal-
lenging safety profiles and narrow therapeutic indices, limiting
their use. Other rhythm control medications, including the
class Ic agents propafenone and flecainide as well as
dronedarone, are considered harmful in patients with HFrEF,
and these warnings are extended to include patients with
HFpEF.25,26 Yet there is limited evidence that these rhythm
control agents, which are available to patients without HF, are

0 0.5 1 1.5 2 2.5

All-cause death
Death/Readmission

All-cause readmission
Ischemic Stroke
HF readmission

Other CV readmission
Bleed readmission

0 0.5 1 1.5 2 2.5

All-cause death
Death/Readmission

All-cause readmission
Ischemic Stroke
HF readmission

Other CV readmission
Bleed readmission

Unadjusted Outcomes 1-year HR (CI) p-
value

All-cause death 0.78 (0.72, 0.85) <0.01
Death/Readmission 0.91 (0.86, 0.97) <0.01
All-cause readmission 0.93 (0.87, 0.99) 0.02
Ischemic stroke 0.63 (0.43, 0.93) 0.02
HF readmission 0.91 (0.83, 1.00) 0.05
Other CV readmission 1.08 (0.99, 1.18) 0.09
Bleed readmission 0.86 (0.68, 1.08) 0.19

Adjusted Outcomes 1-year HR (CI) p-
value

All-cause death 0.86 (0.75, 0.98) 0.02
Death/Readmission 0.95 (0.87, 1.03) 0.22
All-cause readmission 0.94 (0.86, 1.04) 0.22
Ischemic stroke 0.94 (0.43, 2.06) 0.87
HF readmission 0.95 (0.83, 1.10) 0.50
Other CV readmission 1.07 (0.95, 1.21) 0.29
Bleed readmission 0.82 (0.60, 1.12) 0.20

Favor rhythm control ←    → Favor rate control

Favor rhythm control ←    → Favor rate control

Figure 1. Unadjusted and adjusted HRs for patients with HFpEF and AF treated with rhythm control (ref=rate control). AF indicates atrial
fibrillation; CV, cardiovascular; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HR, hazard ratio.

Table 2. Outcomes for Patients at 30 Days and 1 Year for Patients With HFpEF and AF Treated With Rhythm Control (Ref=Rate
Control)

Outcome

30-Day 1-Year

Rate Control Rhythm Control P Value Rate Control Rhythm Control P Value

All-cause death 6.5 5.4 0.07 37.5 30.8 <0.01

Death/readmission 25.6 25.5 0.90 74.1 70.1 <0.01

All-cause readmissions 22.2 22.6 0.68 64.6 62.0 0.02

Ischemic stroke readmissions 0.3 0.2 0.20 2.3 1.56 0.02

HF readmissions 7.4 7.2 0.69 27.7 26.3 0.05

Other cardiovascular readmissions 7.6 8.7 0.09 28.1 30.8 0.09

Bleeding readmissions 0.9 0.8 0.74 4.74 4.25 0.19

AF indicates atrial fibrillation; HF, heart failure; HFpEF, heart failure with preserved ejection fraction.
All data presented in %.
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deleterious to patients with HFpEF. Interestingly, we found
that dronedarone and class Ic agents were used in 11.4% of
our rhythm control group.

Catheter ablation for AF has been shown to be safe but has
not been studied specifically in a randomized population of
patients with AF and HFpEF. Catheter ablation of AF has been
shown to be superior to amiodarone in achieving freedom
from AF in long-term follow-up as well as reduced unplanned
hospitalization and mortality in patients with HFrEF.27 How-
ever, national trends among Medicare fee-for-service benefi-
ciaries have demonstrated more frequent use of AF ablation
for AF, with associated improved outcomes of lower rates of
in-hospital mortality, 30-day readmission, 30-day mortality,
and 1-year mortality.28,29

Although only 1% of patients in our study were treated with
AF ablation, the increasing use of catheter ablation certainly
includes AF with coexisting HFpEF and portends a potential
treatment option that may portend benefit.

A recent study that examined rate control versus rhythm
control in postoperative cardiovascular surgery revealed no
differences in outcomes; rhythm control was safe and equally
effective through 2 months of follow-up.30 This is a strategy
still frequently used in clinical practice as the rhythm control
group in our analysis included 13.6% of patients who
underwent cardioversion. Our analysis findings mirror this
study and multiple other studies examining cardioversion and
rhythm control demonstrating no difference in short-term
outcomes of 30-day death/readmission, ischemic stroke
readmissions, HF readmissions, and bleeding readmissions.
However, the observed safety of rhythm control in the short
term combined with the associated 6.7% lower all-cause
mortality suggests that a potential benefit from rhythm
control may exist and should be further studied.

There are important limitations to this study. This was a
retrospective observational analysis of an inpatient registry,
with data collected at multiple volunteer participating sites. The
findings may not be generalizable to younger patients (age
<65), those not enrolled in Medicare, or those cared for in
centers that differ from those participating in GWTG-HF. There
is potential for bias related to unknown and unmeasured
underlying health status in each group of our patients. Although
we adjusted for clinically relevant covariates in patients with
HFpEF and AF, other measured and unmeasured variables may
have influenced these results. The specific subtype of
cardiomyopathy is not available and may contribute to
differential outcomes among groups. AF treatment is not
static, and the associated patient status in our analysis as rate
or rhythm control reflects their status at time of data capture
and may not appropriately reflect their previous failure in the
other category (eg, current treatment with rate control because
previous rhythm control strategy failed). Similarly, the strict-
ness of rate control was not available for adjustment, which
may have biased the outcomes (strict rate control has been
shown to increase mortality). Another important limitation of
this analysis is the inability to analyze patients with AF with
regard to duration of AF and/or permanent versus paroxysmal
AF, which may be associated with worse outcomes. Patients in
the rate control group may be on b-blockers or calcium channel
blockers primarily for use in hypertension or angina. Similarly,
patients assigned to the rhythm control group may have
antiarrhythmic treatment for ventricular arrhythmias or amio-
darone use for rate control in refractory AF tachycardia.
Furthermore, the time of initiation and duration of therapy of
amiodarone was unavailable and thus difficult to ascertain if
amiodarone may have been used as a rate control agent
independent of use as a rhythm control agent.

Figure 2. All-cause death with rhythm control in patients with
HFpEF and AF (ref=rate control). AF indicates atrial fibrillation;
HFpEF, heart failure with preserved ejection fraction.

Figure 3. All-cause death or all-cause hospitalization with
rhythm control in patients with HFpEF and AF (ref=rate control).
AF indicates atrial fibrillation; HFpEF, heart failure with preserved
ejection fraction.

DOI: 10.1161/JAHA.118.011560 Journal of the American Heart Association 7

Rhythm vs Rate Control in HFpEF and AF Kelly et al
O
R
IG

IN
A
L
R
E
S
E
A
R
C
H



Conclusions
Our findings highlight that patients aged 65 and older with
HFpEF and AF treated with rhythm control have an associated
lower 1-year mortality compared with treatment with rate
control, even after risk adjustment. Rhythm control is a
potential treatment strategy for this population that may
provide benefit. Future randomized studies are needed to
explore the potential benefits of different rhythm control
treatments in patients with HFpEF and AF.
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