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Abstract

Objective The prognostic impact of atrial fibrillation (AF) in patients with acute decompensated heart failure (ADHF) has
not been fully elucidated yet. Aim of the present study was thus to investigate the association of AF with all-cause mortality
in patients with reduced ejection fraction (HFrEF) and preserved ejection fraction (HFpEF).

Methods We performed a retrospective single center study and analyzed data of 1286 patients admitted for ADHF. Patients
were grouped according to AF status (i.e., “never AF”, “history of AF”, or “AF on admission”) and type of heart failure.
Patient and treatment characteristics were extracted by chart review. The primary outcome of all-cause mortality within
3 years following index hospitalization was determined by death registry linkage.

Results In total, 529 (41.1%), 215 (16.7%), and 542 (42.1%) patients were grouped as “never AF”, “history of AF”, and
“AF on admission”, respectively. With regard to type of heart failure, 558 (43.4%) and 728 (56.6%) had HFrEF and HFpEEF,
respectively. Compared to “never AF”, “AF on admission” was associated with increased all-cause mortality in an adjusted
Cox regression model [hazard ratio, 1.64 (95% confidence interval 1.32-2.04); P <0.001]. However, this association remained
significant only for patients with HFpEF [2.16 (1.58-2.95)], but not for patients with HFrEF [1.18 (0.85-1.63)] in a subgroup
analysis (P for effect modification =0.020).

Conclusions AF is common in the setting of ADHF and is associated with increased all-cause mortality. However, this
association remained significant only in patients with HFpEF, but not in patients with HFrEF.

Keywords Acute decompensated heart failure - Atrial fibrillation - Heart failure with reduced ejection fraction - Heart
failure with preserved ejection fraction
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each other [2]. This is due to a complex relationship with
similar risk factors on the one hand [3] and the fact that
each condition can trigger the other on the other hand. AF
can provoke heart failure through rapid heart rate, loss of
atrial transport function, and atrioventricular dyssynchrony
[4] whereas heart failure can trigger AF through rise in left
atrial filling pressure and/or chronic atrial fibrosis [5]. In
acute decompensated heart failure (ADHF), clinical dete-
rioration often requires hospitalization which is associated
with a considerably increased mortality risk [6]. Heart
failure with preserved ejection fraction (HFpEF) accounts
for almost 50% of ADHF admissions and its prevalence is
increasing [7]. Of note, the survival is similar for HFpEF
compared to heart failure with reduced ejection fraction
(HFrEF) [8]. In patients with chronic heart failure, AF is
associated with a poor prognosis [9]. Moreover, the prognos-
tic impact of AF in heart failure may differ between patients
with HFrEF and HFpEF [10]. However, data in patients
hospitalized for ADHF are sparse [11-13]. Therefore, we
aimed to investigate the impact of AF on all-cause mortal-
ity in a large cohort of patients hospitalized for ADHF and
to further explore whether prognosis might differ between
HFrEF and HFpEF.

Methods
Study population

Patients with the primary discharge diagnosis of heart
failure (International Statistical Classification of Dis-
eases and Related Health Problems, 10th revision, Ger-
man Modification code I50.%) treated for at least 3 days
in our department (Department of Cardiology, University
Heart Center, Liibeck, Germany) between April 1st, 2008,
and December 31st, 2014 were identified through a hos-
pital information system query. In patients hospitalized
more than once, only the first hospitalization (i.e., index
hospitalization) was considered. The diagnosis of ADHF
was verified based on chart review if two or more of the
following symptoms or signs were reported: dyspnea on

minimal exertion or at rest/orthopnea (New York Heart
Association functional classification > III), jugular venous
distention, pulmonary rales, and bilateral edema of the
lower extremities. Patients were included in the final
analysis if left ventricular ejection fraction was at least
semiquantitatively assessed by echocardiography during
index hospitalization and heart rhythm on admission was
reported. The study was approved by the ethical review
committee of the University of Liibeck. Figure 1 depicts
the flow of identification of the study population.

Data extraction and definitions

Data were extracted by retrospective chart review. Baseline
characteristics including age, gender, date of admission, date
of discharge, and laboratory values were extracted directly
from the hospital information system. Comorbidities includ-
ing history of AF and heart rhythm on hospital admission
were obtained by reviewing discharge letters. Echocardiog-
raphy parameters were obtained by reviewing echocardiog-
raphy reports.

Patients were grouped according to AF status based on
the discharge letter: never AF (never AF group), history of
AF without AF on admission (history of AF group), and AF
on admission (AF on admission group) which was regarded
as history of AF per default. In addition, findings of device
interrogation were also used in patients with implanted pace-
maker or defibrillators.

Patients were considered to have HFrEF when the echo-
cardiography report stated that left ventricular ejection
fraction was moderately or severely abnormal. According
to the 2005 recommendations for chamber quantification
[14] this translates to a left ventricular ejection fraction of
<45% which is close to <40% stated in the current ACCF/
AHA heart failure guidelines for the HFrEF definition [15].
Patients with normal or mildly abnormal ejection fraction
(i.e., >45%) were considered to have HFpEF. Worsening
renal function was defined as increase in creatinine concen-
tration of > 1.5-times from baseline or >26.5 umol/l within
48 h as recently suggested [16].

Fig. 1 Flowchart visualizing the
identification of the study popu-

Primary discharge diagnosis of heart failure (n=2.598) |

lation. ADHF acute decompen-
sated heart failure, LV-EF left
ventricular ejection fraction

Excluded (n=1.312)
Hospitalized for less than 3 days (n=318)
Not ADHF based on chart review (n=99)
LV-EF not reported (n=766)
Hearth rhythm on admission not reported (n=129)

Primary discharge diagnosis of heart failure (n=1.286) |
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Mortality data

The primary outcome of all-cause mortality was assessed
via the death registry of the province of Schleswig—Hol-
stein. For patients who did not die, the end of follow-up
was defined as the latest documented contact, i.e., either
discharge from index hospitalization, discharge from the last
local hospitalization at the University Hospital of Liibeck, or
date of the death registry query. Since follow-up was longer
than 3 years only for a minority of patients, all patients alive
were censored at 3 years after index hospitalization.

Statistical analysis

The final study population consisted of patients meeting the
above mentioned criteria. Categorical patient characteris-
tics were summarized as frequencies and compared using
Pearson’s Chi-square test. Continuous variables were sum-
marized as median with interquartile range (IQR) and com-
pared using Wilcoxon rank-sum test in case of two groups or
Kruskal-Wallis test in case of more than two groups. Asso-
ciations of AF status with all-cause mortality were assessed
by means of Cox regression models. Multivariable models
were adjusted for patient characteristics available at hospital
admission with less than 5% missing values (i.e., age, sex,
history of coronary artery disease, history of myocardial
infarction, previous percutaneous coronary intervention,
previous coronary artery bypass graft, history of diabetes
mellitus, history of chronic obstructive pulmonary disease,
history of stroke, history of peripheral artery disease, history
of hypertension, symptoms at rest on admission, estimated
glomerular filtration rate on admission, hemoglobin level
on admission, and presence of hyponatremia on admission).
To assess whether the type of heart failure influences the
prognostic impact of AF, the overall cohort was stratified
in HFrEF and HFpEF. Effect modification was assessed on
the multiplicative scale and presented as recommended [17].
Cumulative mortality rates were visualized by means of a
Kaplan—-Meier plot and compared using log-rank test. All
statistical tests were 2-sided and considered significant if
P <0.05. All statistical analyses were performed with R ver-
sion 3.1.3 (http://www.r-project.org).

Results

Patient characteristics

Over the study period, 1286 patients met the inclusion
criteria with documentation of heart rhythm at hospital
admission and were included in the final analysis. Of

these, 601 patients (46.7%) had sinus rhythm, 542 (42.1%)
had AF, 22 (1.7%) had atrial tachycardia, and 121 (9.4%)
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had an unspecified rhythm (including pacemaker stimula-
tion). A history of AF was documented in 757 (58.9%)
patients. Combining heart rhythm on admission and his-
tory of AF, patients were classified as follows: never AF
in 529 (41.1%) patients, history of AF in 215 (16.7%)
patients, and AF on admission in 542 (42.1%) patients.

According to echocardiography reports, 558 (43.4) and
728 (56.6%) of patients were classified as having HFrEF
and HFpEF, respectively. Prevalence of HFrEF was not
different between AF groups (P =0.444 for Pearson’s Chi
square test).

In both heart failure groups, patients with AF were older
than patients without AF, more often showed tricuspid
regurgitation and a greater inferior vena cava diameter. On
admission mitral regurgitation and symptoms at rest were
present more often in the AF subgroup of HFpEF patients,
whereas coronary artery disease was less often present in
the AF HFrEF subgroup (Table 1). When comparing heart
failure groups irrespective of AF status, both groups showed
a typical comorbidity profile in that HFpEF patients were
older, more often female, and had less often coronary artery
disease (Online Resource).

Clinical outcome

Median follow-up of all patients was 16 (IQR 7-36) months.
During this time, 436 (33.9%) patients died. Considering
all patients, AF on admission (HR 1.67, 95% CI 1.38-2.01;
P <0.001) and history of AF (HR 1.66, 95% CI 1.36-2.04;
P <0.001) but not heart failure type (HR for HFrEF 0.99,
95% CI10.82-1.20; P=0.911) was associated with all-cause
mortality in univariable Cox regression models. After
covariate adjustment, HFrEF became significantly associ-
ated with all-cause mortality (HR for HFrEF 1.28, 95% CI
1.04-1.58; P=0.019) and AF on admission (HR 1.58, 95%
CI 1.30-1.92; P<0.001) as well as history of AF (HR 1.47,
95% CI 1.19-1.81; P<0.001) remained significantly associ-
ated with all-cause mortality.

Combining data about history of AF and AF on admission
to a single AF status (i.e., never AF, history of AF, or AF
on admission) revealed that AF is associated with all-cause
mortality in the overall population as well as in patients with
HFpEF and HFrEF in unadjusted Kaplan—Meier analyses
(Fig. 2). However, only patients with AF on admission (HR
1.64, 95% CI 1.32-2.04; P <0.001) but not patients with
a history of AF (HR 1.13, 95% CI 0.84-1.51; P=0.429)
were at increased risk for all-cause mortality in adjusted Cox
regression models. This association remained significant
only in patients with HFpEF but not in patients with HFrEF
(Table 2). This effect modifying influence of HFrEF status


http://www.r-project.org

77

Clinical Research in Cardiology (2019) 108:74-82

UOTJUAIIUI ATRU0I0D snosurindiad 7)4 ‘uonenba Apnys 9seasip [eual ul 191p
JO uonEBOYIPOW (7Y ‘UOTOEI) Uondafd paonpal Yiim aIn[iej 11eay J74L{H ‘Uonoely uonosfo paatesard yim ainjrej 11edy J7dJH 916l UONeN[Y J[NISWO[S PAIBWNSd YOI ‘XS ‘SIedA 1/—G9
93k “osBasIp Je[NOSeA ‘WSI[OqUI0QUIOIY) JO YT, 10 ayoxs Jorid ‘smiIf[owr so)oqeIp ‘s1eak G/ < 3e ‘uorsuatadAy ‘ainjrey 1189y 2ANSAZU0D ISYA-ZSTZVHD ‘A193ins ssedAq A1o11e A1euo1od Hgv)

B)ep SUISSIW QALY JOU Op SI[QBLIBA SNONUNUO0D 1Y) ‘A[eAanodadsar ‘syuonjed
3o (%1°0) 1 PuUe “(%1°0) T “(%Z°0€) 88€ UT SUISSIW ST SUI[ASEq Je UIQO[SOWaY pue ‘AuIfaseq 18 (TYIA 0) SUIPIOdE Y JDD JOIOWEIP BABD BUA JOLIQJUI JOJ BIe( (%) N/U Jo (JOI) UeIpaw aIe eje(

100°0> (FL) 612/191 (L9) 06/09 (8D ¥EUTY 100°0> (TL) 60g/1TT (89) ze1/€8 (01 €87/LT Jue[nSeodnue YiM paSIeydsi(
850 (TO veeer (LD ¢€6/ST (S 0+2/09 ¥T0 (00 L1€/€9 (€0 TT1/8¢C (92) 68T/YL uonouny [eUaI SUIUASIOMN
Lo (€1-L) 01 F1-L) 6 FI-9)6 100 (€1-9) 8 11998 ar-9L (skep) Kess jo ypSuar]
uorsstwpe uo goud
ST0 (L®) sTT/s61 (¥8) €6/3L (08) 0tT/T61 100°0> (18) L1€/LST (8L) TT1/S6 (99) 68¢/161 ~oy0 Surpnpour 1521 3¢ swojdwAg
SONSLIdIdRIRYD _ﬁawosucm
16°0 (00) vTe/sy (61) €6/81 (12 ove/1S 68°0 (F0) LIE/SL (¥0) TTl/6T (T0) 68/79 erwaneuodKy
S8°0 (Tr1-S11) 0€1 (FP1-911) €1 (Tr1-S11) 621 090  (FEI-901) 0TT (9€1-L01) 0TT (9€1-L01) 01 (Ip/3) surfaseq Je UIGO[SOWSH
(g €L"T/umwyur) aurp
8000 (0L-8¢) €S (99—S¥) sS (28-S) 6S €10 (SL=1¥) 98 (L9-6€) SS (LL=T¥) 79 -oseq 18 QIIA 0} SUIPIOIE YIDHD
SONSLIR)ORIRYD A10JRIOqR ]
100 (9¢) 661/2L (09) 18/t7C (€0 v1T/6Y 100°0> (6%) 08T/LET (0€) 901/ (LD sTe/ee oIII—, 11 uonesmsar prdsnoy,
680 (S€) T0T/1L (¥€) 98/6C (€€) STUvL 100°0> (SO 10€/PL (19 Lo1/2T (o1 L¥T/ST oIII—oI1 UOTENS ST [ENIN
¥0°0 (9281 T (ST-LD 1T (F2-91) 0 100°0> (FT-LD 1T (FT—=S1) 0T (T L1 XBWDAT
sonsLv)oeIRyd d1yder3orpreooyoq
6000 (XY (XY O-9¢ 6L°0 (XY 9-9¢ (Cm2XY 9SVA-TSATYHD
¥T0 (S1) sTe/ce (€1) €6/T1 (oD ovT/eT ¥6°0 D 91¢/SH (€1) Te1/91 (€1) 68T/6€ ons sno1adld
120 (6) TTT/61 (11) €6/01 (F1) ove/ce LEO (L8) LIE/SLT (68) TT1/601 (06) 682/19T oseasIp [erio)re [eroydriog
€€0 (¥8) sTT/061 (68) T6/28 (28) 01T/861 LEO (L®) L1€/SLT (68) TT1/601 (06) 687/19T uorsualedKH
NN
ST'0 (1D szewe 91) €6/ST (LD orT/or 780 (81) cel/ee (8D cel/ee (61) 682/SS Kreuownd oAnoNNSqO dTUOIYD
L60 (9¢) STT/18 (S€) €6/€€ (SE) ovT/v8 9C°0 (€9) L1E/01 (¥e) Tel/ey (6€) 68T/ETT SmI[[ouW sqeIq
S1°0 (1) sTeve (91) €6/51 (L1) ove/or 820 1) L1g/1€E (S1) TT1/81 (€1) 68T/LE DV snoladlg
2000 (20 vTe/os (7€) €6/Te (LE) 0¥T/88 S0°0 (91) 91¢€/08 (S0 Tel/ie (12) 682/19 1Dd snotaaid
S0°0 (€0) sTe/es (€€) €6/1€ (T€) 0vT/8L 100 (€1) LIE/Y (¥0) TTl/6T (02) 68T/LS uonoTRJUT [RIPIEd0AW JO A10ISTH
2000 (09) vTT/SEl (¥L) €6/69 (¥L) O¥T/8LT €00 (Th) L1E/vEL (LS) TT1/69 (L¥) 68T/LET 9seasIp K1a)1e A1euoio)
100°0> (001) STT/STT (001) £6/£6 (0) 0+T/0 100°0> (001) LT€/LTE (0oom) TTl/eel (0) 682/0 AV Jo K101STH
sanIpiqrowo)
Se0 (S9) sTT/ovt (€L) £6/89 (99) 0tT/651 8T°0 (8¢) L1€/0TT (9%) T21/98 (6€) 68T/TT1 Xas o[\
100°0> (€8—0L) LL (I8-1L) LL (08—€9) €L 100°0> (L8—6L) 18 (98—L) 08 (s8-2L) 8L (sreak) a3y
soydesSoweq
€6=U wl=u
GZZ=Uu UOISSIWpe Uo JVy N0 LIE€=Uu UOISSIWpE U0 JV INO
d UOISSTIIPE U0 JV  -UNIM IV JO KI0ISTH 0vT=u AV 1eaoN d UOISSTWIPE UO IV -UNIM JV JO KIOISTH 687 =1u JV IoAN

A9dH

J9d9H

dnoi3 gy pue 2dA) ainjrej 11eay 0} SUIPIOIJE SONSLIvIORIRYD Jusned | d|qel

pringer

a's



78

Clinical Research in Cardiology (2019) 108:74-82

was stronger in patients with AF on admission compared to
patients with a history of AF (Table 2).

Discussion

This study demonstrates that AF was highly prevalent in
a large contemporary population of patients admitted for
ADHEF. Overall, AF was associated with an increased risk
for all-cause mortality during long-term follow-up; however,
stratification by left ventricular ejection fraction revealed
that this association is confined only to patients with pre-
served ejection fraction.

History of AF in our cohort was relatively high (58.9%)
but within the range of previously reported contemporary
ADHF trials (average over treatment groups: CHANCE-
HF [18]=58.9%, ATOMIC-AHF [19] =54.5%, RELAX-
AHF [20]=51.9%, CARRESS-HF [21] =54.3%, and
DOSE [22]=52.6%). In a recent Get With The Guidelines
(GWTG)-HF analysis, the reported AF prevalence was con-
siderably lower (31.4%) which is primarily based on the AF
definition. In this GWTG-HF analysis, AF was defined as
the presence of AF on admission irrespective of history of
AF [11]. Closer to this, 42.1% of patients had AF on admis-
sion in our cohort. European AF guidelines distinguish five
types of AF, of which paroxysmal AF, persistent AF, and
permanent AF are the most prominent [23]. Due to the retro-
spective design of our study, we were unable to classify AF
exactly as recommended. However, it may be assumed that
patients with a history of AF, but without AF on admission
might correspond to patients with paroxysmal AF (either
paroxysmal AF or regressed from persistent AF), whereas
patients with AF on admission may have first diagnosed AF,
persistent AF, or permanent AF. The majority of AF patients
probably had long-standing persistent or permanent AF. This
is in line with another retrospective analysis, in which per-
manent AF was the most prevalent type of AF in an ADHF
population [12]. Previous ADHF studies did not analyze the
prognostic impact of AF type. Considering the total cohort,
only patients with AF on admission but not patients with a
history of AF without AF on admission were at increased
risk for all-cause mortality compared to patients who never
had AF (neither a history nor on admission). This suggests
that patients with AF on admission may have more advanced
disease which is supported by the fact that these patients
more often had moderate to severe tricuspid regurgitation
and a wider inferior vena cava diameter. These are markers
of right-sided heart failure known to be an adverse prognos-
tic marker in both HFrEF and HFpEF [24].

Two meta-analyses conclude that AF is associated with
increased all-cause mortality in chronic heart failure [9,
10]. Moreover, it is suggested that in the presence of AF
the prognosis may be worse in HFpEF compared to HFrEF
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[10]. With regard to ADHF, a large registry analysis revealed
that AF is independently associated with higher in-hospital
mortality and longer hospital stay [11]. The same conclu-
sion was drawn from a small retrospective analysis [12]. An
ASCEND-HF post hoc analysis linked AF to higher 30-day
mortality, but this association was not significant after model
adjustment [13]. The prognostic impact of AF in ADHF
stratified by HFrEF and HFpEF was analyzed in a COACH
substudy [25]. In this substudy, AF was diagnosed by an
ECG at hospital discharge in 336 of 927 patients (36%) and
was related to an increased risk for the outcome of death
or heart failure-related hospitalization in HFpEF patients,
but not in HFrEF patients. No such relation was observed
for death alone despite numerically more deaths in AF sub-
groups. On the contrary, in our study, AF was independently
associated with all-cause mortality in the overall population
and in the HFpEF subgroup but not in the HFrEF subgroup.
Comparing patient characteristics and event rates between
the COACH substudy and our study reveals that in our
cohort patients had more advanced disease (e.g., symptoms
at rest were considerably more frequent) which might have
led to a higher event rate (240 versus 436 deaths) result-
ing in greater power to detect a significant difference. Of
note, discharge ECGs were used for AF diagnosis in the
COACH substudy whereas history of AF as well as AF on
admission was used in our study. Therefore, patients with
paroxysmal AF or persistent AF but successful spontane-
ous/medical/electrical cardioversion during hospital treat-
ment were diagnosed as having sinus rhythm in the COACH
substudy. However, our data suggest that even the history
of AF in the absence of AF on admission ECG might be of
prognostic relevance in patients with HFpEF. Hospitaliza-
tion for ADHF itself is associated with a worse prognosis
[6]. One might, therefore, speculate that the impact of left
ventricular ejection fraction on the prognostic effect of AF is
offset in this situation. However, our analysis argues against
this hypothesis.

Interestingly, HFpEF patients with AF significantly
more often reported symptoms at rest on admission
whereas this was not observed in HFrEF patients. This
suggests that AF may be more important for symptom
severity in HFpEF as compared to HFrEF. HFpEF patients
frequently have hypertrophy and reduced compliance of
the left ventricle, therefore, atrial contraction (i.e., booster
pump function) might be more important for diastolic fill-
ing in these patients [26] with consecutive symptom dete-
rioration due to loss of atrial contribution.

Catheter ablation of AF is an established treatment
option in patients with symptomatic AF [27-30]. Based
on the results of several observational and randomized
studies using surrogate endpoints, current European AF
guidelines state that AF ablation should be considered
in symptomatic patients with AF and HFrEF to improve
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Fig.2 Kaplan—Meier survival analysis for all-cause mortality stratified by atrial fibrillation (AF) status in a all patients, b in patients with pre-
served ejection fraction, and ¢ in patients with reduced ejection fraction
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Table 2 Hazard ratio with 95% confidence interval for all-cause mortality calculated using multivariable Cox regression models

HR (95% CI) for each combination of AF status and HFrEF status HR (95% CI) for His- HR (95% CI) for AF on
compared to never AF and HFpEF tory of AF within HF admission within HF
N . stratum stratum
Never AF History of AF AF on admission
HFpEF 1 (reference) 1.48 (0.99-2.19) 2.09 (1.54-2.84) 1.53 (1.02-2.28) 2.16 (1.58-2.95)
P=0.054 P<0.001 P=0.038 P <0.001
HFrEF 1.82 (1.28-2.59) 1.55 (0.98-2.46) 2.27 (1.62-3.19) 0.84 (0.54-1.31) 1.18 (0.85-1.63)
P=0.001 P=0.061 P<0.001 P=0.441 P=0.329
Measure of interaction on multiplica-  0.58 (0.32-1.04); 0.60 (0.39-0.92);
tive scale: ratio of HRs (95%CI) P=0.066 P=0.020

HRs are adjusted for age, sex, history of coronary artery disease, history of myocardial infarction, previous percutaneous coronary intervention,
previous coronary artery bypass graft, history of diabetes mellitus, history of chronic obstructive pulmonary disease, history of stroke, history of
peripheral artery disease, history of hypertension, symptoms at rest on admission, estimated glomerular filtration rate on admission, hemoglobin

level on admission, and presence of hyponatremia on admission

AF atrial fibrillation, CI confidence interval, HF heart failure, HFpEF heart failure with preserved ejection fraction, HFrEF heart failure with

reduced ejection fraction, HR hazard ratio

symptoms and cardiac function when tachycardiomyopa-
thy is suspected [23]. This recommendation is strength-
ened by the results of the recently published CASTLE-AF
trial [31]. However, no formal recommendation has been
made for HFpEF because data are limited to one small
single center observational study [32] and virtually no ran-
domized data exist for this population so far [33]. Moreo-
ver, no treatment has been shown to improve prognosis of
patients with HFpEF. Interestingly, alteration of left atrial
function is different in HFpEF and HFrEF and left atrial
dysfunction is associated with mortality in HFpEF but not
in HFrEF [34]. AF promotes left atrial remodeling on the
electrical and structural level [26] and catheter ablation of
AF may beneficially influence LA remodeling [35, 36]. In
light of the reported strong association between AF and
survival in HFpEF, further research is warranted to inves-
tigate whether rhythm control strategies like AF catheter
ablation could be beneficial for HFpEF patients.

Limitations

Several limitations are inherent to the retrospective design
of our study and should be mentioned. First, we were una-
ble to distinguish AF type according to current guidelines.
This will be of potential relevance for our current AF group
which will comprise not only patients with persistent AF
and permanent AF but also patients with first diagnosed AF.
The latter group might have a considerably better prognosis
than the two former mentioned types and, therefore, dilute
our finding with regard to the prognostic impact. Moreo-
ver, some patients with paroxysmal AF might be missed
due to insufficient history of AF reporting in extracted dis-
charge letters. Furthermore asymptomatic AF episodes are
not adequately registered due to lack of continuous rhythm

@ Springer

monitoring. Second, left ventricular ejection fraction was
rated semiquantitatively in most cases; therefore, the distinc-
tion between HFrEF and HFpEF according to contemporary
cutoffs is limited. Third, some patient characteristics could
not be reliably retrieved from chart review and therefore
could not be considered as covariate in our regression model
(e.g., blood pressure, heart rate, urea, NT-proBNP, detailed
differentiation of clinical signs/symptoms of heart failure,
and heart rhythm at discharge). For these reasons the results
of our analysis have to be interpreted as exploratory. How-
ever, our data were drawn from a large contemporary ADHF
population with long-term follow-up treated according to
current guidelines and the findings fit well into existing evi-
dence and may generate hypotheses and stimulate further
research.

Conclusions

AF is common in the setting of ADHF and is associated
with increased all-cause mortality during long-term follow-
up. However, this association remained significant only in
patients with HFpEF, but not in patients with HFrEF. AF on
admission is associated with a worse prognosis than history
of AF without AF on admission suggesting a more advanced
disease in these patients.
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