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Abstract

Aims Heart failure (HF) and atrial fibrillation (AF) frequently coexist and are both associated with increased levels of
N-terminal pro-B-type natriuretic peptide (NT-proBNP). It is known that AF impairs the diagnostic accuracy of NT-proBNP
for HF. The aim of the present study was to compare the diagnostic and predictive accuracy of NT-proBNP for HF and AF in
stable outpatients with cardiovascular risk factors.
Methods and results Data were obtained from the DIAST-CHF trial, a prospective cohort study that recruited individuals
with cardiovascular risk factors and followed them up for 12 years. Data were validated in three independent
population-based cohorts using the same inclusion/exclusion criteria: LIFE-Adult (n = 2869), SHIP (n = 2013), and
SHIP-TREND (n = 2408). Serum levels of NT-proBNP were taken once at baseline. The DIAST-CHF study enrolled 1727 study
participants (47.7% female, mean age 66.9 ± 8.1 years). At baseline, patients without AF or HF (n = 1375) had a median
NT-proBNP of 94 pg/mL (interquartile range 51;181). In patients with AF (n = 93), NT-proBNP amounted to 667 (215;1130)
pg/mL. It was significantly higher than in the first group (P < 0.001) and compared with those with only HF [n = 201; 158
(66;363) pg/mL; P < 0.001]. The highest levels of NT-proBNP [868 (213;1397) pg/mL] were measured in patients with concom-
itant HF and AF (n = 58; P < 0.001 vs. control and vs. HF, P = 1.0 vs. AF). In patients with AF, NT-proBNP levels did not differ
between those with HF and preserved ejection fraction (EF) > 50% [n = 38; 603 (175;1070) pg/mL] and those without HF
(P = 1.0). Receiver-operating characteristic curves of NT-proBNP showed a similar area under the curve (AUC) for the detection
of AF at baseline (0.84, 95% CI [0.79–0.88]) and for HF with EF < 50% (0.78 [0.72–0.85]; P = 0.18). The AUC for HF with
EF > 50% was significantly lower (0.61 [0.56–0.65]) than for AF (P = 0.001). During follow-up, AF was newly diagnosed in
157 (9.1%) and HF in 141 (9.6%) study participants. NT-proBNP was a better predictor of incident AF during the first 2 years
(AUC: 0.79 [0.75–0.83]) than of newly diagnosed HF (0.59 [0.55–0.63]; P < 0.001). Data were validated in three independent
population-based cohorts (LIFE-Adult, n = 2869; SHIP, n = 2013; and SHIP-TREND, n = 2408).
Conclusions In stable outpatients, NT-proBNP is a better marker for prevalent and incident AF than for HF. In AF patients,
the diagnostic value of NT-proBNP for HF with EF > 50% is very limited.
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Introduction

B-type natriuretic peptide (BNP) and the biologically inactive
cleavage product of its pro-hormone, N-terminal pro-B-type
natriuretic peptide (NT-proBNP), are established biomarkers
of cardiovascular diseases and subclinical cardiac injury. The
most important trigger for their release from the atrial and
ventricular myocardium is increased end-diastolic wall stress,
which occurs, for instance, in case of volume expansion or
pressure overload.1

Among the cardiovascular conditions associated with
increased BNPs, their disease-related changes are most
comprehensively studied in heart failure (HF). The European
Society of Cardiology (ESC) guidelines recommend the
measurement of BNP and NT-proBNP to diagnose and to rule
out HF.2,3 BNPs correlate with the clinical severity of HF and
are of high prognostic value for future cardiovascular events,
re-hospitalization, and mortality in HF patients.4–7

Plasma levels of BNP and NT-proBNP are also elevated in
patients with atrial fibrillation (AF).8–11 Several studies dem-
onstrated that they are markers of prevalent AF4,12 and useful
tools in detecting paroxysmal AF.13,14 Furthermore, BNPs im-
prove the risk prediction of incident AF, both as independent
risk factors and in addition to established clinical risk
factors.8,10,15,16

Heart failure and AF are common chronic diseases with
very high overlap.17 The presence of AF impairs the diagnos-
tic utility of BNPs for the diagnosis of acute HF,18 but is not
thoroughly investigated for the diagnosis of chronic HF. How-
ever, current guidelines recommend their use in the diagnosis
of all HF entities.2,3 We hypothesized that in stable outpa-
tients, NT-proBNP is a superior biomarker for the diagnosis
and prediction of AF compared with HF and that its diagnos-
tic value for HF is limited in the presence of concomitant AF.

Methods

DIAST-CHF study

The multicentre, observational Diagnostic Trial on prevalence
and clinical course of diastolic dysfunction and diastolic
Chronic Heart Failure (DIAST-CHF; n = 1735) included
outpatients aged 50–85 years with either ≥1 risk factor(s) for
HF (hypertension, diabetes mellitus, sleep apnoea syndrome,
or atherosclerotic disease) or established congestive HF (see
definition below).19 Patients were recruited from general
practitioners by computer-based search of eligible patients
(2004–2006). The only exclusion criteria were unwillingness
to participate or inability for logistic reasons. The DIAST-CHF
trial complied with the Declaration of Helsinki, the protocol
was approved by the responsible ethics committee, and all
patients gave written informed consent. At baseline,

the diagnostic workup included medical history and physical
examination, laboratory analyses, transthoracic echocardiog-
raphy, and a 12-channel electrocardiogram (ECG). Participants
were followed up for 10 years in person and by telephone. All
clinical events (death, hospitalizations, AF, and HF) during
follow-up were confirmed by written medical reports. The
definition of HF was met if HF was either stated in the medical
record or if the clinical diagnosis of HF was made during phys-
ical examination based on the Framingham Diagnostic criteria
for congestive HF.20 In this retrospective analysis, the current
HF classification according to the ESC guidelines of 201621

could not be applied in detail because of incomplete echocar-
diographic data in parts of the study population. Still, we clas-
sified HF according to their left ventricular ejection fraction
(LVEF) in HF with reduced LVEF (HFrEF; LVEF < 40%), HF with
medium reduced LVEF (HFmrEF; LVEF 40–49%), and HF with
preserved LVEF (HFpEF; LVEF ≥ 50%). The diagnosis of AF
was based on the patients’ medical records and on a 12-
channel ECG. ECGs were analysed by skilled physicians and
the depicted rhythm classified along the following categories:
sinus rhythm, AF, and other (i.e. atrial flutter and pacemaker).
Assessment of HF and AF was performed by investigators
blinded to values of NT-proBNP. NT-proBNP was measured
by electrochemoluminescence immunoassay on an Elecsys
analyser (Roche Diagnostics, Mannheim, Germany).

LIFE-Adult study

The LIFE-Adult study is a population-based cohort study with
10 000 randomly selected participants from the city of
Leipzig, Germany. The recruitment period was from August
2011 to November 2014. Study participants underwent an
extensive assessment programme including structured inter-
views, and physical and medical examinations.22 To make
study populations more consistent, only participants with hy-
pertension and/or diabetes mellitus were included in the
present analysis. Of those, analysed ECG data were available
for n = 2869. The criteria of hypertension, diabetes mellitus,
and HF were met if self-reported medical history included
the respective diagnosis. To investigate AF or other cardiac
arrhythmias, a 10 s 12-lead ECG was recorded using the
PageWriter TC50® ECG system (Philips Medical Systems
DMC GmbH, Hamburg, Germany) after a supine resting
period of at least 10 min. The ECG was evaluated by means
of the software ECGVue C.03.01.02 (Philips Medical Systems
DMC GmbH, Hamburg, Germany). NT-pro-BNP was measured
once in the baseline blood sample.

SHIP/SHIP-TREND

The Study of Health in Pomerania is a population-based pro-
ject, which consists of two independent cohorts (SHIP and

NT-proBNP as a marker for atrial fibrillation and heart failure in four observational outpatient trials 101

ESC Heart Failure 2022; 9: 100–109
DOI: 10.1002/ehf2.13703



SHIP-TREND). SHIP recruited participants from 1997 to 2001
and SHIP-TREND from 2008 to 2011. The first SHIP cohort in-
cluding 4308 individuals aged 20–75 years at baseline
(SHIP-0) was followed up after 5 (SHIP-1; n = 3300) and
11 years (SHIP-2; n = 2333). A second, independent cohort
(SHIP-TREND) included 4420 study participants. For the pres-
ent study, only study participants of SHIP and SHIP-TREND
with hypertension (systolic blood pressure> 140 mmHg or di-
astolic blood pressure > 90 mmHg or anti-hypertensive med-
ication) or diabetes mellitus (medical history or HbA1C> 6.5%
or insulin therapy) were included for the present analysis.
Complete data sets were available for 2103 study participants
in SHIP-0, 1361 in SHIP-1, 863 in SHIP-2, and 2408 in SHIP-
TREND. HF was assessed at all clinical visits following modified
criteria of the Rotterdam Study that relied on signs and symp-
toms of HF as well as on the presence of underlying cardiovas-
cular disease.23 AF was defined as either AF or atrial flutter on
surface ECG that was recorded at each clinical visit.
NT-proBNP was measured at baseline (SHIP-0 and SHIP-
TREND). More details on study design have been published.24

Statistical analyses

Statistical analyses were performed with IBM SPSS 24.0 soft-
ware (IBM 1989, 2016) and R 3.4.1 including the package
pROC. Continuous variables of baseline characteristics were
presented as mean ± standard deviation (SD) and categorical
variables as numbers and percentages. For NT-proBNP, we
show median (quartiles) and log-transformed the values for
analysis. Groups were compared by one-factorial ANOVA.
For pairwise comparisons, Bonferroni correction for multiple
testing was applied. Discriminatory and predictive abilities of
NT-proBNP and echocardiographic data for HF and AF were
checked by receiver-operating characteristic (ROC) analyses.
The area under the curve (AUC) was calculated and tested.
Cut-off values were generated by maximizing the Youden in-
dex (sensitivity + specificity �1). The risk was quantified by
odds ratios (ORs). Linear regression analyses were performed
to determine risk indicators of NT-proBNP levels. All patient
characteristics were included. Significance level was deter-
mined 5% for two-tailed testing. In all studies, personal doing
the NT-proBNP analysis was blinded to all clinical data and
personal doing the baseline and follow-up visits was blinded
to NT-proBNP data. Patients lost to follow-up were censored
at the last visit.

Results

Descriptive statistics

A total of 1735 participants were enrolled in the DIAST-CHF
study. Eight patients were excluded because of missing infor-

mation on gender or age. Baseline characteristics are shown
in Table 1. At baseline, AF was present in 151 (8.7%) and
HF in 259 (15.0%) participants. Of the participants with HF,
the LVEF was <40% in 28 (10.8%; HFrEF), between 40% and
49% in 35 (13.5%; HFmrEF), and ≥50% in 196 (75.7%; HFpEF)
participants. The most frequent clinical sign in participants
with HF was peripheral oedema (48.3%), and the most fre-
quent symptoms dyspnoea on exertion (73.0%) and nycturia
(73.8%). Signs and symptoms of HF were similar in HFrEF,
HFmrEF, and HFpEF (Supporting Information, Table S1). HF
patients suffered of concomitant AF in 22.4%; 38.4% of the
patients with AF were also affected by HF. During the study,
157 (9.1%) of study participants were newly diagnosed with
AF and 141 (9.6%) patients with HF. Details of follow-up are
presented in Figure S1.

Baseline characteristics of the LIFE-Adult study and SHIP-0/
SHIP-TREND are shown in Tables S2 and S3, respectively.
Follow-up information was only available in SHIP-0. AF was
newly diagnosed in 26 (1.9%) out of 1361 study participants
at the 5 year follow-up (SHIP-1) and in 36 (4.2%) out of 863
at the 11 year follow-up (SHIP-2). The incidence of HF was
103 (7.6%) in SHIP-1 and 120 (13.9%) in SHIP-2.

Cross-sectional analysis of N-terminal pro-B-type
natriuretic peptide plasma levels

Baseline plasma concentrations of NT-proBNP in DIAST-CHF
are presented in Table 1. The lowest median values of
NT-proBNP were measured in patients presenting without
AF and HF and the highest in patients with both AF and HF.
Compared with patients without AF, the mean NT-proBNP
level was estimated 3.2-fold higher in patients with AF in a
two-factorial model (AF and HF) for log NT-proBNP
(P < 0.001). NT-proBNP was on average increased by a factor
of 2.3 in patients with history of AF, but no AF in baseline ECG
compared with participants without AF (median 235 pg/mL
vs. 101 pg/mL, P < 0.001). The highest plasma levels were
observed in patients with current AF (documented on ECG,
median 1109 pg/mL, P < 0.001 vs. no AF on ECG). Patients
with HFpEF displayed lower median NT-proBNP levels (with-
out AF: 147 pg/mL; with AF: 607 pg/mL) than those with
HFrEF or HFmrEF (without AF: 323 pg/mL; with AF:
1345 pg/mL, P < 0.001 for all comparisons). In patients with
AF, NT-proBNP did not differ significantly between patients
with HFpEF and those without HF [median 603 pg/mL
(175;1070) vs. 716 pg/mL (226;1231), P = 1.0; Figure 1].

Plasma levels of NT-proBNP in LIFE-Adult and SHIP/SHIP-
TREND are depicted in Table 2. In all three cohorts,
NT-proBNP was higher in participants with HF than in those
without and higher in patients with AF than in patients with
HF (P < 0.001 for all comparisons). NT-proBNP levels in
participants with HF and AF were not different from levels
in participants with AF, but without HF.
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Diagnostic accuracy of N-terminal pro-B-type
natriuretic peptide for prevalent heart failure and
prevalent atrial fibrillation

We performed ROC curve analyses of NT-proBNP for preva-
lent AF and prevalent HF at baseline in DIAST-CHF (Table 3
and Figure 2). For the detection of AF, the optimal cut-off
value was calculated as 338 pg/mL NT-proBNP (sensitivity
68% and specificity 88% using the observed prevalence). For
patients with NT-proBNP above the aforementioned thresh-
old level, the OR for having AF was 16.1 (95% CI [10.8–
24.0]). At baseline, 151 had a history of AF, but only 80
showed AF on the baseline ECG. Even in patients with a his-
tory of AF but sinus rhythm on baseline ECG, NT-proBNP
yielded good values for the diagnosis of AF. In a direct com-
parison, the AUC of NT-proBNP for the detection of any AF
(AUC 0.84; 95% CI [0.79–0.88]) tended to be higher than
the AUC for HFrEF/HFmrEF (AUC 0.78; 95% CI [0.72–0.85];
P = 0.18) and was significantly higher than the AUC for HFpEF
(AUC 0.61; 95% CI [0.56–0.65]; P < 0.001 vs. AF). In patients
with AF, the diagnostic ability of NT-proBNP to discriminate
between those with or without HF was not better than
chance (AUC 0.54; 95% CI [0.44–0.65]).

In LIFE-Adult, the AUC of NT-proBNP for the diagnosis of AF
was excellent (AUC: 0.97; 95% CI [0.946–0.991]). In contrast,
the AUC of NT-proBNP for the diagnosis of HF was low (AUC:
0.67; 95% CI [0.655–0.743]) and significantly lower than the
AUC for the detection of AF (P < 0.001) (Table 3 and Figure
2).

In SHIP-0 and SHIP-TREND, the AUC of NT-proBNP for the
diagnosis of HF was low (0.64 and 0.57, respectively) but
was excellent for AF (AUC 0.95 and 0.94 for SHIP and SHIP-
TREND, respectively) (Table 3 and Figure 2). Ta
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Figure 1 Baseline plasma concentrations of NT-proBNP (logarithmic
scale) in patients of the DIAST-CHF trial, grouped according to the pres-
ence or absence of AF. Values are presented as geometric mean with
95% confidence interval. Patients with HF are divided into patients with
LVEF < 50% (HFr/mrEF) and patients with LVEF ≥ 50% (HFpEF). Statistics
are given in the text.
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Predictive accuracy of N-terminal pro-B-type
natriuretic peptide for atrial fibrillation and heart
failure in DIAST-CHF and SHIP-0

The ability of NT-proBNP to predict incident AF during the
follow-up period of 2 years was moderate and low for
12 years of follow-up (Table 4). In comparison, the ability of
NT-proBNP to predict incident HF up to 2 and 12 years was
significantly lower. In SHIP-0, the ability of NT-proBNP to pre-
dict incident AF and HF within 5 and 11 years was low, but the
AUC for incident HF was significantly lower than for incident
AF (Table 4 and Figure S2).

Determinants of N-terminal pro-B-type
natriuretic peptide in DIAST-CHF

Linear multivariate regression analyses were performed to
analyse the determinants of NT-proBNP in the DIAST-CHF
trial (Table S4). Age, female sex, coronary artery disease,
and HDL cholesterol were associated with increased
NT-proBNP plasma levels while diabetes, cholesterol,
haemoglobin, glomerular filtration rate, and ejection fraction
were associated with reduced NT-proBNP plasma levels. AF
had the highest OR of all analysed parameters (OR 2.43
[1.90–3.11]), followed by HFrEF (OR 2.04 [1.18–3.53]). There
was no independent effect of HFmrEF (OR 1.43 [0.93–2.22])
or HFpEF (OR 1.11 [0.93–1.32]) on NT-proBNP plasma levels.

Discussion

In the DIAST-CHF trial, NT-proBNP was increased in both HF
and AF, higher in patients with AF than in patients with HF,
and a superior biomarker for the diagnosis and prediction
of AF compared with HF. These findings were confirmed in
three independent cohorts (LIFE-Adult Study, SHIP-0, and
SHIP-TREND). In patients with AF, levels of NT-proBNP did
not differ between those with HFpEF and those without HF.

Our findings challenge current recommendations for the
use of NT-proBNP in the diagnosis of chronic HF in patients
with AF. The measurement of BNP plasma concentrations is
part of the diagnostic algorithm for the diagnosis of HF stated
by the ESC guidelines,2,3 but not integrated in those for AF.25

The diagnostic guideline recommendations for HF are in part
based on studies that did not thoroughly investigate HFpEF26

or analyse the impact of AF on biomarkers in depth.27,28 Al-
though an impaired diagnostic performance of BNPs in acute
HF with AF has been reported,18 no direct comparison of the
diagnostic accuracy of NT-proBNP for chronic HF and AF is
available.

Currently, the diagnostic workup of individuals with ele-
vated levels of BNPs focuses on HF and not on potential (par-
oxysmal) AF. However, literature shows that elevated
NT-proBNP is a strong marker of both HF and AF, which addi-
tionally share a high overlap.5,29,30 In stroke patients, in
whom the detection of AF changes secondary prevention
therapy, the predictive accuracy of BNPs has been more thor-
oughly investigated.8,30–32 Data imply that subsequent to
ischaemic stroke, an elevation of BNPs in the absence of HF
should trigger extended rhythm monitoring for unknown
AF.14 Our study suggests that likewise outpatients with
marked elevation of NT-proBNP might profit from AF screen-
ing if HF was ruled out.

Our data also show that in stable outpatients with cardio-
vascular risk factors, NT-proBNP is a better predictor for inci-
dent AF than for incident HF. Current literature only analyses
both diseases in parallel, but not in comparison. The Cardio-
vascular Health Study showed an association of HF and AF in-
cidence with quintiles of NT-proBNP serum levels.8 In the
Framingham Offspring Study, BNP levels predicted the risk
of incident HF,11 whereas the AUC of NT-proBNP for incident
HFNT-proBNP was low in DIAST-CHF and SHIP-0. Because
BNPs are elevated in the presence of cardiac structural alter-
ations and early stages of HF,33 the predictive performance of
NT-proBNP for HF could have been impaired by the patient
cohort investigated (all participants had cardiovascular risk
factors). Moreover, the majority of HF patients in DIAST-CHF
suffered from HFpEF, which is associated with lower median
levels of NT-proBNP than HFrEF.21

Recent HFpEF trials recruited patients using elevated BNPs
as an inclusion criterion for establishing HF.34–36 It is probable
that in addition to patients with chronic HF, BNPs likely se-
lected a population with diagnosed (or undiagnosed) AF.

Table 3 Areas under the curve of N-terminal pro-B-type natriuretic
peptide plasma levels in receiver-operating characteristic curve
analysis for the diagnosis of prevalent heart failure and prevalent
atrial fibrillation

DIAST-CHF study

AUC for the diagnosis of
HFr/mrEF Any AF P
0.78 [0.72–0.85] 0.84 [0.79–0.88] 0.18

AUC for the diagnosis of
HFpEF Any AF P
0.61 [0.56–0.65] 0.84 [0.79–0.88] <0.001

AUC for the diagnosis of
AF on ECG AF known, but not on ECG P
0.95 [0.92–0.97] 0.84 [0.79–0.88] <0.001

LIFE-Adult study
AUC for the diagnosis of

HF AF on ECG P
0.67 [0.66–0.74] 0.97 [0.95–0.99] <0.001

SHIP
AUC for the diagnosis of

HF AF on ECG P
0.64 [0.62–0.66] 0.95 [0.94–0.96] <0.001

SHIP-TREND
AUC for the diagnosis of

HF AF P
0.57 [0.55–0.59] 0.94 [0.93–0.95] <0.001

AF, atrial fibrillation; AUC, area under the curve presented with
95% confidence interval; ECG, electrocardiogram; HF, heart failure;
HFpEF, HF with preserved ejection fraction; HFr/mrEF, HF with re-
duced/medium reduced ejection fraction.

NT-proBNP as a marker for atrial fibrillation and heart failure in four observational outpatient trials 105

ESC Heart Failure 2022; 9: 100–109
DOI: 10.1002/ehf2.13703



Treatments that are beneficial in patients with AF (e.g. aldo-
sterone receptor blockade) may therefore be beneficial in pa-
tients with slightly elevated BNPs in general.12,37 This finding

is corroborated by a recent analysis of BNPs as a predictor of
treatment response in HF trials, which found a predictive
value mostly in trials with renin–angiotensin–aldosterone sys-
tem (RAAS) inhibitors and only a modest correlation with risk
reduction for cardiovascular hospitalizations, but none with
mortality.36 Some authors have proposed higher study inclu-
sion thresholds for BNPs in HF patients with concomitant
AF,38 but based on our findings, we discourage using BNPs
as a diagnostic inclusion criterion in HF patients with AF. This
recommendation is supported by the observation that BNPs
have no incremental diagnostic value for the diagnosis of
HFpEF (assessed with the gold standard of exercise right
heart catherization) in patients with suspected HF while the
presence of AF is the strongest predictor.39

Some limitations have to be acknowledged when inter-
preting our results. Firstly, this was an explorative analysis
of DIAST-CHF. However, the data were prospectively vali-
dated in three independent cohorts. Secondly, for better
comparison, we only selected patients with cardiovascular
risk factors. Diagnostic characteristics of NT-proBNP may be

Figure 2 Receiver-operating characteristic curves with AUC of NT-proBNP for the diagnosis of HF and AF in DIAST-CHF, LIFE-Adult, SHIP-0, and TREND-
0. In the DIAST-CHF study, patients with HF were grouped according to their LVEF in HFr/mrEF (LVEF < 50%) and HFpEF (LVEF ≥ 50%). The criterion of
AF included the diagnosis of AF and current AF on electrocardiogram (ECG). The second figure illustrates the difference of NT-proBNP for the diagnosis
of current AF and known AF that was not present at timepoint of examination. Statistics are given in the text.

Table 4 Areas under the curve of N-terminal pro-B-type natriuretic
peptide plasma levels in receiver-operating characteristic curve
analysis for the prediction of incident heart failure and incident
atrial fibrillation

DIAST-CHF study

AUC for the prediction of
HF (within 2 years) AF (within 2 years) P
0.59 [0.55–0.63] 0.79 [0.75–0.83] <0.001

AUC for the prediction of
HF (within 12 years) AF (within 12 years) P
0.56 [0.52–0.60] 0.71 [0.67–0.75] <0.001

SHIP-0
AUC for the prediction of

HF (within 5 years) AF (within 5 years) P
0.59 [0.57–0.62] 0.73 [0.70–0.75] 0.029

AUC for the prediction of
HF (within 11 years) AF (within 11 years) P
0.58 [0.55–0.62] 0.73 [0.70–0.76] 0.006

AF, atrial fibrillation; AUC, area under the curve presented with
95% confidence interval; HF, heart failure.
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different in individuals without risk factors or other settings.
Thirdly, the definitions for AF and HF slightly differed
between studies. No information was available on the types
of AF (paroxysmal, permanent, and persistent) that have a
different impact on the NT-proBNP levels themselves. How-
ever, NT-proBNP was consistently higher in AF than in HF in
all studies. Moreover, the high AUC of >0.9 for NT-proBNP
in patients with AF on ECG (irrespective of HF status) nearly
precludes any additive diagnostic values for HF in these pa-
tients. Fourthly, HF may have been underdiagnosed in our
AF patients. Still, overt HF was excluded by a thorough clinical
investigation during study inclusion. In addition, median
NT-proBNP levels in patients with HFpEF and AF were slightly
lower than in those without HF. Even if HF was undiagnosed
in some patients in the AF patient group, this is unlikely to
have altered our results. Lastly, all studies were performed
in Germany with a mostly Caucasian population and must
not be extrapolated to other ethnicities.

Conclusions

N-terminal pro-B-type natriuretic peptide was a better bio-
marker for prevalent and incident AF than for HF in stable
outpatients with cardiovascular risk factors. In patients with
AF, it should not be used for the diagnosis of chronic HF, es-
pecially not in HFpEF. In the absence of HF, screening for AF
should be considered in case of elevated NT-proBNP levels.
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