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Abstract

Although atrial fibrillation/atrial flutter (AF/AFL) and heart failure with preserved ejection 

fraction (HFpEF) frequently coexist, the influence of AF/AFL on physical activity, NT-proBNP, 

and quality of life (QOL) in HFpEF is unclear and could have relevance to HFpEF trial design. We 

evaluated the association between AF/AFL and volitional physical activity, functional 

performance, NT-proBNP, and QOL in patients with HFpEF in the Nitrate’s Effect on Activity 

Tolerance (NEAT)-HFpEF trial. Of 99 patients with accelerometer data, 35 (35%) had AF/AFL. 

There were no differences between AF/AFL vs. no AF/AFL in baseline average daily 

accelerometer units (ADAUs; 9.06±0.54 vs. 9.06±0.48, P=0.75), hours active per day (9.7±2.3 vs. 

9.2±2.2, P=0.86), or 6-minute walk distance (6MWD; 307±136m vs. 321±110m, P=0.85). 

AF/AFL status was associated with higher baseline NT-proBNP (586 [25th – 75th percentile: 291–

1254] pg/mL vs. 154 [25th – 75th percentile: 92–288] pg/mL, P<0.001) and Kansas City 

Cardiomyopathy Questionnaire scores (69 [25th – 75th percentile: 46–88] vs. 48 [25th – 75th 

percentile: 37–70], P=0.01). While treatment responses to isosorbide mononitrate measured by 

change in ADAUs, hours active per day, or 6MWD did not vary by AF/AFL status (interaction 

P>0.05 for all), AF/AFL patients had greater reductions in NT-proBNP after isosorbide 

mononitrate than patients without AF/AFL (interaction P<0.001), possibly due to regression to the 

mean. In conclusion, baseline measures and treatment-related changes in volitional physical 

activity (ADAUs) and functional performance (6MWD) did not differ by AF/AFL in NEAT-
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HFpEF, whereas NT-proBNP did. In HFpEF—where AF/AFL prevalence is high—functional 

measures may be superior to natriuretic peptides as trial endpoints.
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Heart failure with preserved ejection fraction (HFpEF) is a heterogeneous clinical syndrome, 

and disease-modifying therapies to alter its natural progression are lacking.1 Indeed, several 

potential therapies for HFpEF which appeared promising in early-phase clinical trials based 

on surrogate endpoints ultimately have proved disappointing in later-phase trials.2 

Challenges in identification of effective pharmacotherapies in HFpEF are related to the 

multiple comorbidities that associate with this clinical syndrome, of which atrial fibrillation 

and/or atrial flutter (AF/AFL) is common.3–5 AF/AFL may influence the endpoints utilized 

in early-phase HFpEF trials, thus complicating endpoint interpretation.6 To identify 

pharmacotherapies for drug development in HFpEF, reliable endpoints are needed that 

reflect functional status and disease severity and that can be broadly interpretable even in 

patients with multiple comorbidities, such as AF/AFL. We therefore aimed to evaluate the 

association between AF/AFL and physical activity, biomarkers, and quality of life among 

patients enrolled in the Nitrate’s Effect on Activity Tolerance in Heart Failure with 

Preserved Ejection Fraction (NEAT-HFpEF) trial.

Methods

The study design and primary results of the NEAT-HFpEF trial have been published 

previously.7,8 NEAT-HFpEF was a multicenter, double-blind, randomized, crossover study 

evaluating the effect of nitrate therapy on functional status. Inclusion criteria were adult 

ambulatory patients with heart failure (HF) with ejection fraction ≥50% and one of the 

following: HF hospitalization, hemodynamic testing indicating high filling pressures, 

elevated natriuretic peptides, or echocardiographic evidence of diastolic dysfunction. In the 

NEAT-HFpEF trial, HFpEF patients who received isosorbide mononitrate had significantly 

lower activity levels as measured by accelerometers than did patients who received placebo.

Each enrolled patient underwent baseline physical exam, electrocardiogram (ECG), core 

laboratory echocardiography, core laboratory N-terminal pro-B-type natriuretic peptide (NT-

proBNP) measurement, Kansas City Cardiomyopathy Questionnaire (KCCQ) quality of life 

scores, and baseline activity levels via accelerometers and 6-minute walk distance (6MWD). 

Information regarding history of AF/AFL and type of AF/AFL was obtained. A baseline 

ECG was performed and presenting rhythm was adjudicated. All patients enrolled in the 

NEAT-HFpEF trial provided written, informed consent, and the clinical trial protocol was 

approved by the institutional review board at all enrolling institutions.

The protocol for the accelerometry in NEAT-HFpEF has been previously described.8 Daily 

activity was monitored by belts that contained 2 kinetic activity monitors (Kersh Health) 

with tri-axis accelerometers (KXUD9–2050, Kionix, Ithaca, NY).9 Patients were instructed 

to wear the belt for 24 hours each day. The accelerometers measure movement, which is 
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expressed as accelerometer units. The kinetic activity monitors recorded accelerometer units 

continuously and stored values in 15-minute segments, corresponding to 96 values per day 

that were averaged to provide daily levels.9 Average daily accelerometer units (ADAUs) 

over specific time periods were calculated at baseline. Accelerometers also provided 

information regarding hours active per day, defined as the daily number of 15-minute 

cumulative accelerometer units >50. ADAUs and hours active per day were recorded 

continually during initiation of study drug (isosorbide mononitrate) until the maximally 

tolerated dose was reached. Trial protocol also outlined measurement of 6MWD, core lab 

NT-proBNP levels, and KCCQ scores at both baseline and 4 weeks after initiation and 

titration of isosorbide mononitrate or placebo to their maximally tolerated doses.

Data for analysis were obtained through the Biologic Specimen and Data Repository 

Information Coordinating Center of the National Heart, Lung, and Blood Institute. 

Depending on normality, continuous variables were expressed as median (25th – 75th 

percentiles) or mean (± standard deviation) and categorical variables were expressed as 

number (%). Wilcoxon rank sum tests or Student’s t-test and Pearson χ2 tests were used to 

compare continuous and categorical variables, respectively, by history of AF/AFL. Linear 

regression models assessed the association between AF/AFL history and baseline volitional 

physical activity (ADAUs and number of hours active per day), functional performance 

(6MWD), quality of life (KCCQ scores), and NT-proBNP levels. ADAUs and NT-proBNP 

levels were log-transformed for all baseline regression analyses due to skewed distribution. 

A sensitivity analysis was also performed to assess the association between AF/AFL on 

baseline ECG and ADAUs. Models were adjusted for baseline clinical variables that have 

been associated with reduced ADAUs: age, sex, height, and body mass index.9 Height and 

weight were tested for collinearity and demonstrated no significant correlation (r=0.08, 

P=0.41). To evaluate potential effect modification by AF/AFL status in treatment response, 

linear regression models were used to evaluate the change in all endpoints after 

administration of target dose isosorbide mononitrate using an interaction term for history of 

AF/AFL. Models were adjusted for their respective baseline endpoint values. All statistical 

analyses were performed using R version 3.5.0 (R Foundation for Statistical Computing). 

The secondary research protocol was approved by the Institutional Review Board of 

Northwestern University.

Results

Among the NEAT-HFpEF population (n=110), 11 patients did not have adequate baseline 

accelerometer data due to poor compliance (n=9), withdrawal of consent (n=1), and lost 

accelerometer (n=1). The remaining 99 patients with accelerometer data comprised the final 

study cohort. Over one-third of patients (n=35, 35%) had a history of AF/AFL, 16% (n=16) 

had persistent/permanent AF, and AF/AFL was the presenting rhythm on ECG in 14% 

(n=14). Patients with AF/AFL history were older, more likely to be men, and carried lower 

rates of sleep apnea, depression, and ischemic heart disease compared with those without 

AF/AFL (P<0.05 for all comparisons) (Table 1). Patients with AF/AFL had lower rates of 

New York Heart Association (NYHA) class III/IV symptoms (29% vs. 56%, P=0.02) 

compared with those without AF/AFL.
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The distributions of baseline metrics of volitional physical activity, functional performance, 

NT-proBNP, and quality of life by AF/AFL status are displayed in Figure 1. There was no 

difference in log-transformed ADAUs between patients by AF/AFL status (AF/AFL: 

9.06±0.54, No AF/AFL: 9.06±0.48, P=0.97). Similarly, AF/AFL patients were active for a 

similar number of hours per day and had similar baseline 6MWD compared with those 

without AF/AFL (hours per day active: 9.7±2.3 vs. 9.2±2.2, P=0.32; 6MWD: 307±136 m vs. 

321±110 m, P=0.58). NT-proBNP levels (585.8 pg/mL [25th−75th percentile: 291.1 – 

1254.0] vs. 154.1 pg/mL [25th−75th percentile: 91.6 – 288.0], P<0.001) and KCCQ scores 

(69 [25th−75th percentile: 46 – 88], vs. 48 [25th−75th percentile: 37 – 70], P=0.003) were 

significantly higher compared with those without AF/AFL. After covariate adjustment, there 

remained no significant association between AF/AFL history and baseline log-transformed 

ADAUs (β coefficient: −0.04, 95% confidence interval [CI]: −0.26 – +0.19, P=0.75), hours 

active per day (β coefficient: +0.10, 95% CI: −0.92 – +1.12, P=0.86), or 6MWD (β 
coefficient: +5.4, 95% CI: −50.2 – +60.9, P=0.85). In sensitivity analysis, there was no 

significant association between AF/AFL on baseline ECG and log-transformed ADAUs (β 
coefficient −0.06, 95% CI: −0.33 – +0.21, P=0.64). AF/AFL history was significantly 

associated with higher log-transformed NT-proBNP levels (β coefficient +0.86, 95% CI: 

0.38 – 1.35, P<0.001) and higher KCCQ scores (β coefficient +15.0, 95% CI: 3.4 – 27.0, 

P=0.01) after covariate adjustment.

Endpoints after maximally tolerated doses of isosorbide mononitrate and placebo and their 

treatment difference by AF/AFL status are displayed in Figure 2. Regardless of AF/AFL 

history, there was a uniform decrease in median ADAUs (AF/AFL: −528.0 [25th−75th 

percentile: −1148.4 – +648.9], No AF/AFL: −468.6 [25th−75th percentile: −1174.8 – 

+280.1], P =0.54) and median hours active per day (AF/AFL: −0.21 [25th−75th percentile: 

−0.95 – +0.32], No AF/AFL: −0.37 [25th−75th percentile: −0.83 – +0.24], P=0.48) on 

isosorbide mononitrate therapy compared with placebo. Additionally, there were no 

significant differences in change in 6MWD or KCCQ scores between isosorbide mononitrate 

and placebo by AF/AFL status (Figure 2). After adjustment for baseline endpoint metrics, 

there remained no significant variation in change in ADAUs, hours active per day, 6MWD or 

KCCQ scores by AF/AFL status on highest tolerated isosorbide mononitrate dose (Table 2). 

Patients with AF/AFL history experienced significantly greater reduction in NT-proBNP 

concentrations after isosorbide mononitrate therapy compared with those without AF/AFL 

history (interaction P <0.001) (Table 2, Figure 2).

Discussion

In the NEAT-HFpEF trial, we found that a history of AF/AFL was not significantly 

associated with baseline volitional physical activity (ADAUs and hours active per day) or 

baseline functional performance (6MWD). In contrast, baseline NT-proBNP levels and 

KCCQ scores were significantly higher among the AF/AFL cohort after covariate 

adjustment. Regardless of AF/AFL status, there were uniform changes in ADAUs, hours 

active per day, 6MWD and KCCQ scores after treatment with isosorbide mononitrate. 

However, after isosorbide mononitrate, NT-proBNP levels were reduced significantly only 

among the AF/AFL subgroup, which could have reflected regression to the mean.
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Important challenges are encountered in HFpEF clinical trial design and conduct in patients 

with comorbid HFpEF and AF/AFL. Certain challenges arise due to the influence of 

AF/AFL on several endpoints utilized in early phase trials. There are ongoing efforts to 

identify endpoints in early phase clinical trials of HFpEF without significant heterogeneity 

within the population.6 Changes in natriuretic peptide levels are common endpoints in early 

phase clinical trials, but vary significantly by clinical comorbidities common in HFpEF, 

including AF/AFL.10,11 In addition to influence on baseline NT-proBNP levels, AF/AFL 

status may result in differential natriuretic peptide change after certain therapies. In the 

Aliskiren Trial on Acute Heart Failure Outcomes (ASTRONAUT) trial, aliskiren reduced 

NT-proBNP levels significantly only among patients without AF/AFL.12 In our study of 

patients with HFpEF, significant heterogeneity in treatment response by AF/AFL status was 

also observed, as patients with AF/AFL experienced a more marked decrease in NT-proBNP 

levels with isosorbide mononitrate than those without AF/AFL. This signal of improvement 

in NT-proBNP after isosorbide mononitrate among the AF/AFL cohort contrasts with the 

overall negative results of NEAT-HFpEF. Given the high rate of comorbid AF/AFL-HFpEF, 

the role natriuretic peptides as surrogate endpoints may be limited in early-phase trials of 

investigational therapies. In less sick HFpEF patients, such as those enrolled in NEAT-

HFpEF, any reduction in natriuretic peptide levels in the AF/AFL patients may be due to 

regression towards the mean. Indeed, a comprehensive review of endpoints in HFpEF 

revealed that short-term changes in natriuretic peptides may be variably associated with 

treatment effect.13

While endpoints of physical activity and quality of life are frequently employed in early 

phase clinical trials of HFpEF, they may also occasionally be problematic in the setting of 

AF/AFL. Cardiopulmonary exercise testing (CPET) has been frequently utilized as an 

endpoint due to its ability to predict survival in HFpEF,14 but AF/AFL may significantly 

influence baseline levels of maximal oxygen consumption during CPET.15,16 In our study, 

KCCQ scores were significantly higher among the AF/AFL cohort, confounding 

interpretability in HFpEF. Given lower rates of NYHA III/IV symptoms among the AF/AFL 

group, this finding may be due to the fact that symptoms among those with HFpEF and 

AF/AFL were driven more by arrhythmia than HF. This may be especially true if AF/AFL 

patients in NEAT-HFpEF were enrolled based on elevated natriuretic peptide levels, which 

can be elevated in the setting of AF/AFL alone; criteria for enrollment was not readily 

available at the time of analysis.

Our study has implications regarding the role of accelerometry measured activity and 

6MWD as trial endpoints in HFpEF. Both ADAUs and 6MWD did not vary at baseline or 

with treatment by AF/AFL status, which allows for standardized endpoint interpretation in 

the heterogeneous HFpEF cohort. Accelerometry-measured activity levels and 6MWD are 

distinct metrics, and their use in combination may be more powerful to detect meaningful 

changes as opposed to either endpoint in isolation. While baseline values and changes in 

6MWD did not differ significantly by AF/AFL in our study, 6MWD may not be sensitive to 

detect more subtle alterations in volitional physical activity. The sensitivity of 

accelerometer-related endpoints may allow for detection of drug effects that may be missed 

by routine spot measurements of functional performance. In contrast, 6MWD has 

demonstrated strong correlation with mortality among the HF with reduced ejection fraction 
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cohort, which makes it a popular endpoint in early phase HF trials, regardless of ejection 

fraction.17 Accelerometer-based metrics of activity rely on patient desire to be active (i.e. 

volitional physical activity) in the case of improved symptoms, while 6MWD is an active 

measure of functional performance. The passive measurement of routine, physical activity 

by accelerometry may be confounded by sedentary lifestyle and the need for patient 

motivation to increase ADAUs.

This study has limitations. While the NEAT-HFpEF population was small, it remains one of 

the largest studies using accelerometer data, representing a unique study of patient-centered 

outcomes in HFpEF. Further research is necessary to confirm the variation in endpoints by 

AF/AF status and type (i.e. paroxysmal, persistent/permanent) in late phase trials of HFpEF 

of longer follow-up duration. The unique clinical profile of patients may limit the 

application of our results to other populations. Rhythm during follow-up was not available 

and it is not known if patients who presented in AF/AFL on baseline ECG converted to sinus 

rhythm during the trial, which could have influenced NT-proBNP levels during treatment.

In the NEAT-HFpEF trial, history of AF/AFL was not associated with baseline metrics of 

volitional physical activity as assessed by an accelerometer or functional performance as 

measured by 6MWD, while baseline levels of NT-proBNP and quality of life scores were 

significantly higher among patients with AF/AFL. There were no differences by AF/AFL 

status in accelerometer-based activity levels, 6MWD or quality of life after treatment with 

isosorbide mononitrate. In contrast, AF/AFL patients experienced significantly greater 

reductions in natriuretic peptides after isosorbide mononitrate therapy compared with those 

without AF/AFL, which could be due to regression to the mean. These findings suggest 

physical activity measured by accelerometer and functional performance measured by 

6MWD may represent reliable and distinct endpoints in trials of HFpEF and do not appear to 

vary by background AF/AFL status.
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Figure 1. 
(A-E). Baseline levels of physical activity, natriuretic peptides, and quality of life scores by 

AF/AFL status. Bars signify mean values and standard deviation. 6MWD = 6-minute walk 

distance; AF/AFL: atrial fibrillation and/or atrial flutter; KCCQ= Kansas City 

Cardiomyopathy Questionnaire; NT-proBNP= N-terminal pro-B-type natriuretic peptide.
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Figure 2. 
(A-E). Levels of physical activity, natriuretic peptides, and quality of life scores after 

maximally tolerated doses of isosorbide mononitrate and placebo and their treatment 

difference by AF/AFL status. Bars signify median and interquartile range. P-values represent 

interaction by AF/AFL status of change in endpoints from baseline after isosorbide 

mononitrate. 6MWD = 6-minute walk distance; AF/AFL: atrial fibrillation and/or atrial 

flutter; KCCQ= Kansas City Cardiomyopathy Questionnaire; NT-proBNP= N-terminal pro-

B-type natriuretic peptide.
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Table 1.

Clinical Profile of Patients by History of Atrial Fibrillation and/or Atrial Flutter.

Atrial Fibrillation/Flutter

Characteristic No (n=64) Yes (n=35) P-value

Age (years), median (IQR) 67 (59 – 72) 72 (68 – 81) <0.001

Women 47 (73%) 12 (34%) <0.001

White 56 (87%) 33 (94%)

Black 7 (11%) 0 (0%) 0.07

Other 1 (2%) 2 (6%)

New York Heart Association Class III/IV 36 (56%) 10 (29%) 0.02

Hypertension 58 (91%) 30 (86%) 0.68

Coronary heart disease 46 (72%) 15 (43%) 0.009

Diabetes mellitus 26 (41%) 8 (23%) 0.12

Chronic kidney disease 11 (17%) 7 (20%) 0.94

Chronic obstructive lung disease 7 (11%) 7 (20%) 0.35

Obstructive sleep apnea 37 (61%) 12 (34%) 0.02

Depression 27 (42%) 5 (14%) 0.009

AF/AFL on electrocardiogram 0 (0%) 14 (40%) <0.001

AF/AFL Type -

  New onset - 1 (3%)

  Paroxysmal - 13 (37%)

  Persistent/Permanent - 16 (46%)

  Unknown - 5 (14%)

Systolic blood pressure (mmHg), median (IQR) 127 (118 – 140) 124 (118 – 141) 0.76

Heart Rate (bpm), median (IQR) 68 (63 – 74) 68 (62 – 75) 0.48

Body mass index (kg/m2), median (IQR) 35.4 (30.5 – 42.5) 30.7 (26.8 – 35.8) 0.003

Edema

  None 27 (42%) 13 (38%)
0.61

  Trace/Mild 28 (44%) 18 (53%)

  Moderate/Severe 9 (14%) 3 (9%)

Elevated jugular venous pressure 18 (28%) 12 (35%) 0.62

Orthopnea 34 (53%) 18 (51%) 0.99

Sodium (mg/dL), median (IQR) 140 (139 – 142) 140 (137 – 141) 0.08

Creatinine (mg/dL), median (IQR) 1.06 (0.86 – 1.30) 1.09 (0.92 −1.29) 0.68

Hemoglobin (g/dL), median (IQR) 13.3 (12.0 – 14.4) 13.0 (12.2 −14.2) 0.78

N-terminal pro-B-type natriuretic peptide (pg/mL), median (IQR) 154.1 (91.6 – 288.0) 585.8 (291.1 – 1254.0) <0.001

Echocardiogram

Relative wall thickness, median (IQR) 0.36 (0.30 – 0.44) 0.38 (0.33 – 0.43) 0.61

Ejection Fraction (%), median (IQR) 63 (56 – 65) 61 (55 – 64) 0.33

Left atrial volume index (mL/m2), median (IQR) 36.5 (29.6 – 43.2) 41.4 (28.8 – 65.5) 0.08

Medial E/e’, median (IQR) 12.6 (9.1 – 17.1) 14.8 (10.6 – 18.3) 0.27

Right ventricular systolic pressure (mmHg) median (IQR) 25 (21 – 29) 27 (19 – 34) 0.25
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Atrial Fibrillation/Flutter

Characteristic No (n=64) Yes (n=35) P-value

Medications

Angiotensin converting enzyme inhibitor/ Angiotensin II receptor blocker 43 (67%) 18 (51%) 0.19

Mineralocorticoid antagonist 15 (23%) 10 (29%) 0.75

Loop diuretic 38 (59%) 27 (77%) 0.12

Beta-blocker 44 69%) 26 (74%) 0.73

Amiodarone 1 (2%) 1 (3%) 0.99

Anticoagulant 5 (8%) 23 66%) <0.001

AF/AFL = atrial fibrillation and/or atrial flutter; IQR= interquartile range

Am J Cardiol. Author manuscript; available in PMC 2020 May 15.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Patel et al. Page 13

Ta
b

le
 2

.

Su
bg

ro
up

 A
na

ly
si

s:
 C

ha
ng

e 
in

 M
et

ri
cs

 o
f 

V
ol

iti
on

al
 P

hy
si

ca
l A

ct
iv

ity
, F

un
ct

io
na

l P
er

fo
rm

an
ce

, Q
ua

lit
y 

of
 L

if
e,

 a
nd

 N
at

ri
ur

et
ic

 P
ep

tid
es

 f
ro

m
 B

as
el

in
e 

af
te

r 
Is

os
or

bi
de

 M
on

on
itr

at
e 

T
he

ra
py

.

E
nd

po
in

t

V
ar

ia
bl

e
C

ha
ng

e 
in

 A
D

A
U

s
P

 in
te

ra
ct

io
n

C
ha

ng
e 

in
 h

ou
rs

 
ac

ti
ve

 p
er

 d
ay

P
 in

te
ra

ct
io

n
C

ha
ng

e 
in

 6
M

W
D

P
 in

te
ra

ct
io

n
C

ha
ng

e 
in

 
K

C
C

Q
 S

co
re

P
 in

te
ra

ct
io

n
C

ha
ng

e 
in

 N
T-

pr
oB

N
P

P
 in

te
ra

ct
io

n

A
F

/A
F

L

Y
es

−
61

5.
5 

(−
19

76
.4

, −
22

.0
)

0.
87

−
0.

23
 (

−
1.

04
, 0

.4
7)

0.
82

2.
8 

(−
48

.0
, 2

8.
2)

0.
23

−
1.

0 
(−

4.
8,

 4
.4

)
0.

93
−

5.
5 

(−
13

5.
0,

 1
33

.3
)

<
0.

00
1

N
o

−
47

9.
1 

(−
17

68
.7

, 4
62

.5
)

−
0.

20
 (

−
1.

02
, 0

.4
6)

−
8.

1 
(−

41
.3

, 2
3.

3)
3.

5 
(−

4.
6,

 1
5.

9)
14

.3
 (

−
14

.5
, 8

4.
7)

C
ha

ng
e 

in
 e

nd
po

in
ts

 a
re

 d
is

pl
ay

ed
 a

s 
m

ed
ia

n 
(i

nt
er

qu
ar

til
e 

ra
ng

e)
. A

ll 
m

od
el

s 
ar

e 
ad

ju
st

ed
 f

or
 b

as
el

in
e 

le
ve

ls
 o

f 
re

sp
ec

tiv
e 

en
dp

oi
nt

s.

6M
W

D
 =

 6
-m

in
ut

e 
w

al
k 

di
st

an
ce

; A
D

A
U

s=
 A

ve
ra

ge
 d

ai
ly

 a
cc

el
er

om
et

er
 u

ni
ts

; A
F/

A
FL

: a
tr

ia
l f

ib
ri

lla
tio

n 
an

d/
or

 a
tr

ia
l f

lu
tte

r;
 K

C
C

Q
=

 K
an

sa
s 

C
ity

 C
ar

di
om

yo
pa

th
y 

Q
ue

st
io

nn
ai

re
; N

T-
pr

oB
N

P=
 N

-
te

rm
in

al
 p

ro
-B

-t
yp

e 
na

tr
iu

re
tic

 p
ep

tid
e.

Am J Cardiol. Author manuscript; available in PMC 2020 May 15.


	Abstract
	Methods
	Results
	Discussion
	References
	Figure 1
	Figure 2
	Table 1.
	Table 2.

