
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Evaluation of a combined symptom-based
questionnaire and capillary natriuretic peptides
testing for early detection of heart failure:
a Heart Failure Awareness Days nationwide
screening study (DEPIC FR)
Emmanuelle Berthelot 1,2,*, Nathan Mewton 3, François Roubille 4,
Damien Logeart5, Nicolas Mansencal6, Annabelle Jagu7, Anne-Céline Martin8,
Lise Legrand9, Charles Fauvel9, Erwan Donal10,11, Gianluigi Savarese 12,
Amina Rakisheva 13, Marco Metra 14, Marie Fertin15, Frédérique Mouquet 16,
Emmanuelle Vermes17, Jérôme Costa18, Mathieu Chacornac19, Didier Romain20,
Marie-France Seronde21, Barnabas Gellen22, Benoît Lequeux23, Michel Galinier24,
Florence Canoui Poitrine25, Olivier Lairez24, Jean-Michel Tartière26,
Mounira Kharoubi27, and Thibaud Damy 28,29,30

1Cardiology Department, Hôpital Bicêtre, AP-HP, 78 rue du Général Leclerc, Le Kremlin-Bicêtre 94270, France; 2Faculty of Medicine, Université Paris-Saclay, 94270 Le Kremlin-Bicêtre,
France; 3Institut de Cardiologie des Hospices Civils de Lyon, Université Claude Bernard, 69500 Lyon 1 (Bron), France; 4Cardiology Department, INI-CRT, CHU de Montpellier, PhyMedExp,
Université de Montpellier, INSERM, CNRS, Montpellier 34295, France; 5Hôpital Lariboisière, AP-HP, 75010 Paris, France; 6Hôpital Ambroise Paré, AP-HP, Centre de référence des
cardiomyopathies, UVSQ, INSERM U1018, 92100 Boulogne-Billancourt, France; 7Hôpital Saint-Joseph, 75014 Paris, France; 8Advanced Heart Failure Unit, Cardiology Department, AP-HP
European Hospital Georges Pompidou, Université Paris Cité, INSERM_1140, Paris F-75015, France; 9Hôpital Pitié-Salpêtrière, Paris, France; 10Department of Cardiology, INSERM U1096,
Univ Rouen Normandie, CHU Rouen, Rouen, France; 11CHU de Rennes, 35000 Rennes, France; 12Department of Clinical Science and Education, Södersjukhuset, Karolinska Institutet,
Stockholm, Sweden; 13Department of Cardiology, Qonaev City Hospital, Qonaev, Kazakhstan; 14Department of Medical and Surgical Specialties, Radiological Sciences and Public Health,
University & Civil Hospitals of Brescia, Italy; 15Institut Pasteur, Université Lille, INSERM, CHU Lille, Lille U1167, France; 16Department of Cardiology, Hôpital Privé Le Bois, Lille 59000,
France; 17Department of Cardiology, CHU d’Amiens, France; 18Department of Cardiology, CHU de Reims, France; 19Department of Cardiology, CHU d’annecy, 1 avenue de l’Hôpital, BP
90074, Epaggny Metz-Tessy CEDEX 74370, France; 20Department of Cardiology, CHU de Dijon, France; 21Department of Cardiology, CHU de Besançon, France; 22Department of
Cardiology, Polyclinique ELSAN, Poitiers, France; 23Department of Cardiology, CHU de Poitiers, Clinical Investigation Center (INSERM 1402), FACT and ACTION Networks, University
Hospital of Poitiers, University of Poitiers, Poitiers, France; 24Unité Insuffisance Cardiaque, Assistance et Transplantation Cardiaque, Service de Cardiologie, CHU de Toulouse, Hôpital
Rangueil, 1 avenue du Pr Jean-Poulhès, TSA 50032, Toulouse Cedex 9 31059, France; 25Hôpital Henri Mondor, Creteil, France; 26CHITS, Department of Cardiology, Hôpital Sainte-Musse,
Toulon 83100, France; 27Département Patient Priority, European Market Maintenance Assessment (EMMA), Fontenay-sous-Bois, France; 28APHP, CHU Henri Mondor, Créteil, France;
29INSERM U955, IMRB, Université Paris-Est Créteil (UPEC), Créteil, France; and 30Centre de Référence National pour l’Amylose Cardiaque, Réseau Amylose Mondor, Créteil, France

Received 13 October 2025; revised 10 December 2025; accepted 16 December 2025

Aims Early diagnosis of heart failure (HF) remains challenging, as symptoms are often nonspecific or absent. We aimed to evaluate
the performance of a two-step screening strategy combining a symptom-based questionnaire—based on the acronym
EPOF (dyspnoea, weight gain, oedema, fatigue in French)—and capillary NT-proBNP fingerstick testing to identify individuals
with elevated cardiovascular risk or preclinical HF.

Methods
and results

We screened 2481 adults without known HF during a nationwide, community-based campaign held in 21 hospital cardiology
centres across France. All participants underwent capillary NT-proBNP testing using a point-of-care assay. A threshold of
>125 pg/mL, per European Society of Cardiology guidelines for ruling out HF in ambulatory settings, was exceeded in 419

*Corresponding author. Tel: +33 1 45 21 37 35, Fax: +331 45 21 32 93, Email: emmanuelle.berthelot@aphp.fr
© The Author(s) 2026. Published by Oxford University Press on behalf of the European Society of Cardiology. All rights reserved. For commercial re-use, please contact reprints@oup.com for
reprints and translation rights for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further information
please contact journals.permissions@oup.com.

European Heart Journal ‐ Quality of Care and Clinical Outcomes (2026) 00, 1–9
https://doi.org/10.1093/ehjqcco/qcaf164

ORIGINAL ARTICLE

https://orcid.org/0000-0002-0418-3110
https://orcid.org/0000-0002-4526-8129
https://orcid.org/0000-0002-5288-9687
https://orcid.org/0000-0001-7732-0887
https://orcid.org/0000-0001-9842-962X
https://orcid.org/0000-0001-6691-8568
https://orcid.org/0009-0007-8276-7975
https://orcid.org/0000-0003-4058-3848
mailto:emmanuelle.berthelot@aphp.fr
https://doi.org/10.1093/ehjqcco/qcaf164


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

individuals (16.9%), of whom 36.5% were asymptomatic. Conversely, 30.5% of those with NT-proBNP ≤125 pg/mL re-
ported at least one symptom.

Symptom-based screening alone had limited diagnostic accuracy for detecting NT-proBNP >125 pg/mL. The presence of
≥1 symptom yielded a sensitivity of 63.2% and a specificity of 42.4%. Dyspnoea was the most sensitive symptom (47.7%),
while weight gain had the highest specificity (84.7%). In contrast, the absence of both symptoms and NT-proBNP elevation
was associated with a high negative predictive value (85.4%).

Among the 198 participants with NT-proBNP >125 pg/mL who underwent cardiologist-led evaluation, 40.9% were clas-
sified as symptomatic HF (Stage C) and 24.2% as preclinical HF (Stage B).

Conclusion Combining symptom assessment with NT-proBNP testing improves early identification of at-risk individuals and may help
uncover a significant proportion of undiagnosed or early-stage HF.
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Key Learning Points
What is already known:

• Early diagnosis of heart failure (HF) in the community remains challenging due to the nonspecific nature of symptoms.
• NT-proBNP measurement is recommended by European Society of Cardiology guidelines for HF diagnosis in ambulatory settings but is rare-

ly implemented in community screening campaigns.

What this study adds:

• A simple, symptom-based questionnaire (EPOF-questionnaire: dyspnoea, weight gain, oedema, fatigue) combined with capillary NT-proBNP
testing identifies individuals at risk of preclinical or undiagnosed HF.

• This two-step screening approach could help improve early detection and management of HF at the population level.
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Introduction
Heart failure (HF) is frequently underdiagnosed in its early stages, par-
ticularly in community settings where access to imaging is limited and
symptoms may be nonspecific. Delays in diagnosis contribute to missed
therapeutic opportunities, avoidable hospitalizations, and excess mor-
tality.1-3 In France, as in many European countries, a substantial propor-
tion of HF cases remain unrecognized, especially among older adults
and patients managed in primary care.

The European Society of Cardiology (ESC) recommends to ground a
HF diagnosis on the presence of typical symptoms, elevated natriuretic
peptides, and structural or functional cardiac abnormalities.4 However,
symptoms such as dyspnoea or fatigue are frequently attributed to non-
cardiac causes, and echocardiography is not always readily available in
frontline care.5 As a result, early-stage HF is often undetected, particu-
larly in populations at higher risk such as women and the elderly.6,7

To raise awareness and support early identification, national educa-
tional campaigns in France have promoted the use of the acronym
‘EPOF’—dyspnoea, weight gain, peripheral oedema, and fatigue in
French—as a practical symptom-based tool targeting the general popu-
lation and primary care providers.1 Although widely disseminated to
identify patients with acute HF, the diagnostic performance of
EPOF-questionnaire in real-world screening remains untested across
the spectrum of HF stages in community populations.

NT-proBNP has emerged as a validated biomarker for risk stratifica-
tion and for guiding the diagnostic work-up of HF.5,8 In ambulatory care,
a threshold of 125 pg/mL is recommended by the ESC guidelines to rule
out HF in patients with symptoms suggestive of the disease.4

Point-of-care capillary NT-proBNP testing offers rapid, low-complexity
implementation in out-of-hospital settings, and has shown strong cor-
relation with venous assays.9

Combining symptom-based screening with NT-proBNP measure-
ment may offer a pragmatic, scalable approach to improve early detec-
tion of HF in the general population.10,11 However, the individual and
combined diagnostic value of these tools remains poorly characterized
in large-scale screening campaigns.

The present study aimed to evaluate the diagnostic performance of
EPOF-questionnaire symptoms and NT-proBNP fingerstick testing—
used alone or in combination—for the early identification of individuals
at risk of HF in adults without known HF. This screening campaign was
part of the national Heart Failure Awareness Days (HFA Days), an an-
nual initiative lead by the Heart Failure Association of the ESC
(HFA-ESC). This specific national initiative was endorsed by the
French Society of Cardiology and supported by public health author-
ities. The campaign aimed to raise awareness of HF among the general
population, encourage early recognition of symptoms, and promote
screening in community settings. We also sought to characterize the
clinical and echocardiographic profiles of patients identified through
this dual-step screening strategy.

Methods
Trial design and oversight
DEPIC FR (Dépistage de l’Insuffisance Cardiaque en France) was a pro-
spective, multicentre, cross-sectional screening study conducted in France
between September 2024 and January 2025. The study was coordinated
by the Heart Foundation (Vincennes, France) and carried out in 21 cardi-
ology centres, including both public and private hospitals. Each site orga-
nized a one-day screening campaign following a standardized protocol.
The study was approved by the national ethics committee (Comité de
Protection des Personnes Ouest 5; ID-RCB: 2024-A00447-40) and con-
ducted in accordance with the Declaration of Helsinki. The Heart
Foundation acted as the sponsor and had no role in study design, data col-
lection, or data analysis. All investigators vouch for the accuracy and com-
pleteness of the data. This screening initiative was conducted in the context

of the French HFA Days, a coordinated effort to promote public engage-
ment, improve recognition of early symptoms, and mobilize cardiology ser-
vices across the country. The campaign involved national and local media
coverage, press conferences, distribution of educational materials, and ac-
tive collaboration with general practitioners and pharmacists. A detailed
overview of the campaign structure and communication tools is available
in the Supplementary material online, appendix.

Study participants
Participants were recruited through a public awareness campaign con-
ducted during the weeks before the screening day, when individuals were
invited to undergo HF screening at hospitals across France. This campaign
relied on local press, social media, general practitioner outreach, and pro-
motion through cardiology networks. Eligible participants were adults
aged 18 years or older, affiliated with the French national health insurance
system, and without a known history of HF. Individuals under legal protec-
tion or unable to provide informed consent were excluded. All participants
provided written informed consent before enrolment.

Screening procedure
On the screening day, each hospital hall hosted a designated screening
space, structured into three zones: an information desk; a confidential con-
sultation area where staff collected medical history, obtained informed con-
sent, provided results, and referred participants to a cardiologist if needed;
and a dedicated space for biological testing. Each participant underwent ca-
pillary NT-proBNP measurement using a fingerstick point-of-care assay
(LumiraDx NT-proBNP; Roche Diagnostics, Basel, Switzerland). This meth-
od requires a small capillary blood sample and yields results within minutes.
It has previously demonstrated good correlation with venous NT-proBNP
levels,9 supporting its use in out-of-hospital screening environments.
Participants also completed a standardized symptom questionnaire asses-
sing four clinical features suggestive of HF—dyspnoea, peripheral oedema,
fatigue, and recent weight gain. These items correspond to the French acro-
nym EPOF (Essoufflement, Prise de poids, Oedèmes, Fatigue); throughout
the manuscript, we refer to this tool as the EPOF-questionnaire. Additional
clinical information was collected, including age, sex, body weight and
height, cardiovascular risk factors, comorbidities, and medication use.

Follow-up of NT-proBNP-positive individuals
Participants with a capillary NT-proBNP value greater than 125 pg/mL, i.e.
NT-proBNP-positive individuals, were encouraged to consult a cardiologist
in routine care. A summary report containing the NT-proBNP result and
the symptom profile was provided to facilitate the follow-up.
Cardiologists were asked to complete a standardized case report form in-
cluding clinical evaluation, echocardiographic parameters, and classification
according to the ESC HF staging system. As the screening was conducted
outside the patients’ healthcare pathway and without access to their med-
ical records, participants with NT-proBNP >125 pg/mL were invited to
consult a cardiologist in routine care. This approach preserved medical au-
tonomy, and respected healthcare system regulations and ethical commit-
tee advice not to interfere with the patients’ medical pathway. A
standardized report was provided to facilitate referral to a cardiologist,
but follow-up evaluation was not mandatory within the study protocol.
As such, no formal diagnostic classification (e.g. ESC staging) could be ap-
plied to the full cohort, and the analysis of screening performance [including
negative predictive value (NPV)] was based on NT-proBNP >125 pg/mL as
the predefined screening threshold, not on confirmed HF diagnosis. In the
subgroup of patients who underwent cardiologist-led evaluation, ESC 2021
criteria were used to classify HF stages and assess clinical profiles.

Study outcomes and statistical analyses
The primary objective of the study was to evaluate the diagnostic perform-
ance of symptom-based screening in identifying individuals with elevated
NT-proBNP levels (>125 pg/mL), which served as a proxy for suspected
or preclinical HF in the general screened population. Sensitivity, specificity,
positive predictive value (PPV), and NPV were calculated for each symptom
and for predefined combinations, using NT-proBNP >125 pg/mL as the ref-
erence threshold for positivity in the primary analysis.
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In the subgroup of participants who underwent full cardiologist evalu-
ation (n = 198), the cardiologist’s final classification—based on clinical
examination, echocardiographic findings, and ESC 2021 criteria—was con-
sidered the diagnostic reference standard.

Secondary objectives included estimating the prevalence of NT-proBNP
>125 pg/mL in the overall population, comparing the clinical characteristics
of symptomatic and asymptomatic participants, and identifying the cardiovascu-
lar profile of individuals with NT-proBNP elevation but no symptoms. Of note,
diagnostic classification into ESC 2021 HF stages (Stages A, B, and C) was only
possible in the subgroup of patients who underwent a full cardiologist-led evalu-
ation with echocardiography (n = 198). In the overall population, NT-proBNP
>125 pg/mL was used as a predefined screening threshold for descriptive and
performance analyses, but does not constitute a diagnostic confirmation of HF.

Statistical analyses were performed using R software (version 4.3.0).
Continuous variables were reported as means ± standard deviations and
compared using Student’s t-tests or one-way analysis of variance.
Categorical variables were reported as counts and percentages, and com-
pared using χ2 tests. A heatmap was generated to visualize the prevalence
of cardiovascular risk factors—including hypertension (HTA), diabetes, dysli-
pidemia, obesity [Bodymass index (BMI) ≥ 30 kg/m2], and coronary artery
disease—across four subgroups defined by crossing NT-proBNP level
(≤125 or >125 pg/mL) and symptom presence (yes/no). A P-value <0.05
(two-tailed) was considered statistically significant.

Results
Patient characteristics according to
NT-proBNP threshold
A total of 2481 individuals were included in the screening campaign,
with a mean age of 55 ± 14 years, and 72% were women. The distribu-
tion of capillary NT-proBNP values is shown in Figure 1. The median
NT-proBNP concentration was 55 pg/mL [IQR: 50–97], with 60.4%
of participants having values between 50 and 75 pg/mL. A total of
419 participants (16.9%) had NT-proBNP values >125 pg/mL. Their
baseline characteristics are described in Table 1. Compared to those
with NT-proBNP ≤125 pg/mL, they were significantly older (66.6 vs.
52.0 years, P < 0.001), more likely female (78.1% vs. 71.3%, P =
0.006), and more likely had cardiovascular comorbidities, including
hypertension (41.6% vs. 21.5%, P < 0.001), diabetes (9.6% vs. 6.8%,
P = 0.05), and coronary artery disease (6.1% vs. 2.3%, P < 0.001).
They also had higher rates of hyperlipidaemia (32.5% vs. 25.8%), while
active smoking (11.5% vs. 22.2%) and obesity (20.8% vs. 23.5%) were
less frequent in the NT-proBNP >125 pg/mL group. Sedentary lifestyle
was equally prevalent in both groups (31.9% vs. 32.6%). Individuals with
NT-proBNP >125 pg/mL were also more frequently followed-up by a
cardiologist (44.4% vs. 22.9%, P < 0.001), and to have had a cardiologist
follow-up before the study (44.4% vs. 22.9%, P < 0.001). Of note 4% of
participants had NT-proBNP levels >300 pg/mL.

Symptoms profile and diagnostic
performance
Symptoms potentially related to HF were reported by 1453 individuals
(58.6% of the population), while 1028 (41.4%) were asymptomatic.
Among symptomatic individuals, 575 participants (23.2%) reported only
one symptom, 543 (21.9%) reported two, 226 (9.1%) reported three,
and 109 (4.4%) presented all four predefined symptoms. The most fre-
quently reported symptom was dyspnoea (42.3%), followed by fatigue
(36.3%), peripheral oedema (18.5%), and recent weight gain (14.7%).

Compared to asymptomatic individuals, symptomatic participants
were slightly older (55.1 vs. 53.7 years) and more likely had cardiovas-
cular comorbidities, including hypertension (30% vs. 20%), diabetes
(10% vs. <1%), and more frequent cardiologist follow-up (30% vs.
20%). Importantly, although symptoms were associated with a higher
burden of cardiovascular risk factors, a substantial proportion of
asymptomatic individuals also presented underlying risk markers.

To assess the clinical utility of symptoms in community screening, we
evaluated their ability to identify individuals with NT-proBNP >125 pg/
mL—a threshold recommended by ESC guidelines for rule-out testing
in ambulatory settings. The performance of individual and combined
symptoms in detecting elevated NT-proBNP is reported in Table 2.
Dyspnoea showed the highest sensitivity (47.7%) and a NPV of
84.7%, while weight gain was the most specific symptom (84.7%) but
had low sensitivity (11.9%). The presence of at least one symptom in-
creased sensitivity (63.2%) but remained poorly specific (42.4%).
Conversely, the combination of all four symptoms was rare (4.3%)
but highly specific (95.6%), albeit with low sensitivity and PPV (16.5%).

Cross-classification by NT-proBNP level
and symptom status
To better characterize the population flagged by the screening strategy,
we stratified participants according to NT-proBNP level (≤125 vs.
>125 pg/mL) and the presence or absence of EPOF symptoms. This
yielded four subgroups: (1) NT-proBNP ≤125 pg/mL and asymptomat-
ic, (2) NT-proBNP ≤125 pg/mL and symptomatic, (3) NT-proBNP
>125 pg/mL and asymptomatic, and (4) NT-proBNP >125 pg/mL
and symptomatic. This cross-classification was used to explore whether
NT-proBNP, as recommended by ESC guidelines for ambulatory triage,
could help identifying individuals with a high cardiovascular risk profile,
even in the absence of typical symptoms.

The characteristics of the four cross-classified subgroups are summar-
ized in Table 3. As expected, individuals in the NT-proBNP >125 pg/mL
and symptomatic group were the oldest (mean age 66.4 years) and had
the highest overall burden of cardiovascular risk factors. In this group,
45.1% had hypertension, 11.8% type 2 diabetes, 26.8% obesity, and
38.2% reported hyperlipidaemia. Interestingly, participants with elevated
NT-proBNP but no reported symptoms (group 3) displayed a comparable
risk profile, with a similar mean age (66.9 years), and high rates of hyperten-
sion (35.6%), hyperlipidaemia (30.4%), and ischaemic heart disease (7.7%).

In contrast, symptomatic individuals with normal NT-proBNP values
(group 2) had a younger age (52.5 years), and while they reported more
symptoms, they had lower prevalence of objective cardiovascular risk
factors—hypertension (24.5%), obesity (32.4%), and diabetes
(8.9%)—than their NT-proBNP-positive counterparts.

Figure 2 presents a heatmap displaying the prevalence of major car-
diovascular risk factors across the four groups. The colour gradient
highlights the additive burden of risk in biomarker-positive groups, re-
gardless of symptom status, reinforcing the potential utility of
NT-proBNP in revealing otherwise unrecognized cardiovascular risk.

Cardiologist-led assessment in a subset of
NT-proBNP-positive individuals
Among the 419 participants with capillary NT-proBNP >125 pg/mL, ul-
timately, only 198 participants returned complete follow-up data after
consultation, and 185 of them had confirmed venous NT-proBNP va-
lues >125 pg/mL.

The correlation between the two methods was excellent (Pearson’s
r = 0.91; intraclass correlation coefficient = 0.81), with minimal bias on
Bland–Altman analysis (mean difference −9.6 pg/mL). These results
confirm the reliability of capillary NT-proBNP testing in ambulatory
and community-based settings.

The ESC 2021 classification enabled further phenotypic stratification.
A total of 27 participants (13.6%) were classified as Stage A (no symp-
toms or structural cardiac abnormalities), 48 (24.2%) as Stage B
(asymptomatic with structural abnormalities), and 81 (40.9%) as
Stage C (symptomatic HF with structural abnormalities).

Interestingly, a distinct group of 42 participants (21.2%) reported
typical HF symptoms and had elevated NT-proBNP, but no detectable
structural cardiac abnormalities on echocardiography. These individuals
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—referred to as ‘Symptoms only’—fall outside the ESC staging system,
which requires imaging findings for classification beyond Stage A.

Among structural abnormalities, the most frequent finding was left
atrial enlargement, with a mean indexed left atrial volume (LAVi) of
34 ± 13 mL/m2,15,16 whereas only 8% of the participants had atrial
fibrillation.

Despite identification of symptomatic patients with echocardio-
graphic abnormalities (Stage C), only 18% received at least one

guideline-recommended HF therapy, including SGLT2 inhibitors, loop
diuretics, or mineralocorticoid receptor antagonist (MRAs).

Discussion
In this nationwide community-based screening initiative conducted as
part of the 2025 HFA Day in France, 16.9% of participants without
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Table 1 Baseline characteristics of patients according to the NT-proBNP level

Characteristics NT-proBNP ≤ 125 (n = 2062) NT-proBNP > 125 (n = 419) P-value*

Age, years (mean ± SD) 52.0 ± 13.9 66.6 ± 13.2 <0.001

Female sex, n (%) 1468 (71.3%) 324 (78.1%) 0.006

Weight, kg (mean ± SD) 74.7 ± 16.6 70.3 ± 15.4 <0.001

BMI, kg/m2 (mean ± SD) 26.5 ± 5.8 25.8 ± 5.4 0.013

Previous follow-up by a cardiologist, n (%) 463 (22.9%) 182 (44.4%) <0.001

Hypertension, n (%) 432 (21.5%) 169 (41.6%) <0.001

Diabetes, n (%) 138 (6.8%) 40 (9.6%) 0.050

Dyslipidemia, n (%) 524 (25.8%) 134 (32.5%) 0.006

History of coronary artery disease, n (%) 45 (2.3%) 24 (6.1%) <0.001

Active smoking, n (%) 453 (22.2%) 48 (11.5%) <0.001

Sedentary lifestyle, n (%) 659 (32.6%) 129 (31.9%) 0.83

Dyspnoea, n (%) 849 (41.4%) 198 (48.9%) 0.006

Peripheral oedema, n (%) 359 (17.6%) 100 (24.0%) 0.002

Fatigue, n (%) 738 (36.0%) 163 (39.3%) 0.23

Recent weight gain,*** n (%) 316 (15.4%) 50 (12.1%) 0.093

*Statistical comparisons were made using Student’s t-test or χ2 test, as appropriate. Significance thresholds:
**P < 0.001; P < 0.01; P < 0.05.
***More than 2 kg in less than 48 h.

Figure 1 Distribution of NT-proBNP values (capillary testing). Histogram showing the distribution of capillary NT-proBNP concentrations in 2481
individuals without known heart failure. Bars reflect predefined clinically relevant intervals, resulting in unequal bin widths. The vertical dashed line in-
dicates the European Society of Cardiology-recommended rule-out threshold of 125 pg/mL for ambulatory patients.
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known HF had a capillary NT-proBNP concentration >125 pg/mL.
While this proportion exceeds the expected prevalence of clinically di-
agnosed HF in the general population—estimated between 1% and 2%
overall and up to 10% in individuals over 70 years of age2,12 —it does
not reflect confirmed HF diagnoses, but rather a biomarker-based iden-
tification of individuals potentially at risk.

Among the 419 participants with NT-proBNP >125 pg/mL, a subset
of 198 underwent full clinical and echocardiographic assessment by a
cardiologist. Based on ESC staging criteria, 13.6% were classified as
Stage A (risk factors only, no symptoms or structural abnormalities),
24.2% as Stage B (asymptomatic with structural abnormalities), and
40.9% as Stage C (symptomatic HF with structural abnormalities). An
additional 21.2% presented with symptoms and NT-proBNP elevation
but no echocardiographic abnormalities—highlighting a ‘Symptoms
only’ group not currently captured by the ESC staging system.

These findings are consistent with previous population-based studies
such as ICPS2 and Handicap-Santé,1,12 which also revealed a high burden
of subclinical cardiac abnormalities in individuals without a formal HF
diagnosis. Our study further demonstrates that combining a brief symp-
tom questionnaire with capillary NT-proBNP testing can uncover a wide
spectrum of at-risk individuals in the general population—many of whom
would not have been identified through symptoms or clinical evaluation
alone. This initiative also illustrates the public health potential of HF
Awareness Days not only to raise awareness but to enable large-scale
cardiovascular screening through a pragmatic and reproducible model.

Reliability and feasibility of capillary
NT-proBNP testing
From an implementation perspective, our findings confirm both the
feasibility and reliability of capillary NT-proBNP testing in community
settings. In the subgroup with paired venous and capillary samples,
the agreement between the two methods was excellent, with strong
correlation coefficients and minimal bias. These results are consistent
with previous studies demonstrating that point-of-care NT-proBNP
testing can be performed accurately outside hospital environments, in-
cluding ambulatory and primary care settings.9,12 The fingerstick assay
used in our study offers several practical advantages: it requires only
a small capillary blood sample, yields results within minutes, and can
be performed by trained non-laboratory personnel. These attributes
make capillary NT-proBNP testing particularly well-suited for

population-level screening and outreach initiatives, including those con-
ducted in primary care, pharmacies, and public health campaigns. Its
simplicity, speed, and high patient acceptability position it as a scalable
and actionable tool for early detection strategies targeting individuals
who may otherwise remain undiagnosed.

Diagnostic performance of NT-proBNP vs.
symptoms
Despite their central role in clinical assessment, symptoms alone showed
limited accuracy in detecting individuals with elevated NT-proBNP levels.
Among the four symptoms assessed, dyspnoea was the most sensitive for
identifying participants with NT-proBNP >125 pg/mL, although its per-
formance remained suboptimal. Conversely, weight gain demonstrated
higher specificity but was infrequently reported. Overall, individual symp-
toms and their combinations lacked sufficient diagnostic precision to re-
liably identify early or preclinical cardiac involvement. In contrast,
NT-proBNP testing—used alone or alongside symptom assessment—
proved more effective for detecting individuals at risk.

Our findings confirm that relying solely on symptom-based screening
is inadequate to detect individuals with elevated NT-proBNP levels or
early cardiac involvement, a limitation already described in real-world
studies of diagnostic delay.1,2 In our cohort, over one-third of partici-
pants with NT-proBNP >125 pg/mL reported no symptoms, despite
being older and carrying a higher burden of cardiovascular risk factors,
including hypertension and ischaemic heart disease, than symptomatic
individuals with normal NT-proBNP levels.

This biomarker-positive but asymptomatic subgroup likely repre-
sents a silent high-risk population, undetectable through symptoms
alone. Heatmap analysis confirmed that their comorbidity profile was
comparable to, or even greater than, that of symptomatic individuals,
supporting the hypothesis that NT-proBNP reveals latent cardiovascu-
lar risk missed by clinical evaluation alone.4,6,10 These data strongly ar-
gue for measuring NT-proBNP levels independently of symptoms, to
detect cardiac dysfunction at earlier stages.

While NT-proBNP >125 pg/mL is not diagnostic of HF by itself, its
use as a triage biomarker—especially when combined with structured
symptom assessment—may help uncover a broader population with
unrecognized cardiovascular disease. Conversely, the absence of both
symptoms and biomarker elevation was associated with a high NPV
(85.4%), supporting the use of this dual-negative profile to safely rule
out significant cardiac involvement in community-based screening.3,5,6

Added value of NT-proBNP testing in
asymptomatic individuals
Among participants with NT-proBNP >125 pg/mL, 36.5% reported no
EPOF symptoms. Although asymptomatic, these individuals were older
and presented a substantial burden of cardiovascular risk factors such as
hypertension and ischaemic heart disease. Their biomarker elevation—
despite the absence of overt symptoms—suggests early or subclinical
cardiac stress, rather than isolated traditional risk.

This phenotype aligns with previous evidence that NT-proBNP can
detect myocardial stress before structural remodelling or symptom on-
set occurs.7,8,11 As illustrated in the heatmap, their comorbidity profile
was comparable to—or even more pronounced than—that of symp-
tomatic participants, supporting the utility of NT-proBNP to uncover
latent cardiac involvement that may otherwise go unnoticed.4,6,10

The heatmap analysis further supported this interpretation, showing
that these asymptomatic but biomarker-positive individuals had co-
morbidity profiles comparable to, or exceeding, those of symptomatic
patients.4,6,10 This highlights their potential risk and the value of
biomarker-based detection strategies in identifying such individuals
for closer follow-up or preventive care.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Diagnostic performance of symptoms in
indemnifying NT-proBNP > 125 pg/mL

Test Sensitivity Specificity PPV NPV

Symptoms including in the questionnaire

Dyspnoea 0.477 0.588 0.191 0.847

Weight gain 0.119 0.847 0.137 0.826

Oedema 0.239 0.826 0.218 0.842

Fatigue 0.389 0.642 0.181 0.838

Combination of symptoms

≥1 symptom 0.632 0.424 0.182 0.85

≥2 symptoms 0.403 0.656 0.192 0.844

≥3 symptoms 0.146 0.867 0.182 0.833

All 4 symptoms 0.043 0.956 0.165 0.831

Performance metrics (sensitivity, specificity, PPV, and NPV) were calculated using
NT-proBNP >125 pg/mL as the screening threshold, in accordance with ESC
recommendations for ambulatory settings. These values do not reflect a diagnostic
assessment of heart failure, which was only performed in the cardiologist-evaluated subgroup.
PPV, positive predictive value; NPV, negative predicted value.
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Although cardiologist follow-up was more frequent in individuals
with NT-proBNP >125 pg/mL, this variable likely reflects underlying
cardiovascular risk—particularly hypertension and coronary artery dis-
ease. Given the strong overlap between follow-up and comorbidities,
no independent comparison was made between followed and non-
followed patients to avoid redundancy and misinterpretation.13,14

Added value of a combined screening
strategy and practical implications
The combination of NT-proBNP testing with a brief symptom ques-
tionnaire offers a pragmatic and scalable screening strategy. While
symptoms alone lacked specificity and failed to identify a substantial
proportion of at-risk individuals, NT-proBNP testing revealed early bio-
chemical signs of cardiac stress, including in asymptomatic individuals.
Conversely, participants with both normal NT-proBNP and no symp-
toms had a high NPV, suggesting that this combination may safely ex-
clude significant cardiac dysfunction in low-risk individuals. These
findings support a two-step approach: initial screening using capillary

NT-proBNP and symptom assessment, followed by referral for echo-
cardiography and cardiologist evaluation in cases of NT-proBNP
>125 pg/mL and/or ≥2 symptoms. This strategy is consistent with
ESC recommendations for the early detection of HF,4,5 and mirrors
models used successfully in interventional studies such as St Vincent’s
Screening to Prevent Heart Failure study (STOP-HF) and NT-
proBNP selected PreventiON of cArdiaC events in a population of dia-
betic patients without a history of cardiac disease (PONTIAC), where
biomarker-guided care improved outcomes in high-risk popula-
tions.13,14 Such an approach may optimize healthcare resource utiliza-
tion while improving early identification and management of HF.

Clinical evaluation of NT-proBNP-positive
patients confirms diverse heart failure
phenotypes
Cardiologist-led evaluation in a subset of NT-proBNP-positive partici-
pants revealed a broad spectrum of HF phenotypes. While 40.9% were

Figure 2 Prevalence of comorbidities by NT-proBNP and symptom status. Heatmap showing the percentage of participants with major cardiovas-
cular risk factors—including hypertension, diabetes, hyperlipidaemia, obesity [Body mass index (BMI) >30 kg/m2], active smoking, sedentary lifestyle,
and history of ischaemic heart disease—across four subgroups defined by NT-proBNP level (≤125 vs. >125 pg/mL) and the presence or absence of
EPOF symptoms (dyspnoea, weight gain, oedema, fatigue).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 3 Cross-comparison of groups based on the NT-proBNP level and the presence of symptoms

NT-proBNP (pg/L) symptoms ≤125 asymptomatic ≤125 symptomatic >125 asymptomatic >125 symptomatic P-value

Age 51.3 (14.4) 52.5 (13.6) 66.9 (12.6) 66.4 (13.6) <0.001

Weight 71.5 (15.1) 77.0 (17.3) 67.5 (13.3) 71.9 (16.3) <0.001

Height 168.1 (9.2) 166.4 (8.5) 166.7 (8.6) 163.8 (7.8) <0.001

BMI 25.3 (4.7) 27.7 (5.6) 24.2 (4.3) 26.8 (5.6) <0.001

Cardiologista 19.3% 25.6% 46.0% 43.5% <0.001

HTA 17.5% 24.5% 35.6% 45.1% <0.001

Diabetes 3.9% 8.9% 5.9% 11.8% <0.001

aTo receive follow-up care from a cardiologist.
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classified as Stage C and 24.2% as Stage B according to the ESC 2021
criteria,4 a substantial proportion of patients could not be clearly staged
despite presenting symptoms and biomarker elevation. Specifically,
21.2% of evaluated individuals had symptoms suggestive of HF and
NT-proBNP >125 pg/mL, but no echocardiographic abnormalities or
structural heart disease. These ‘Symptoms only’ patients fall outside
the current ESC classification framework, which requires objective car-
diac changes for diagnosis, yet their clinical presentation raises concern
for early or subclinical HF.

The presence of this intermediate phenotype highlights a possible
gap in current classification systems and suggests the need for staging
tools that integrate biomarkers and symptoms—even in the absence
of overt structural changes. Longitudinal studies are needed to deter-
mine whether these individuals progress towards structural heart dis-
ease, and whether early intervention may be beneficial.11

Left atrial enlargement, measured as indexed LAVi, was the most fre-
quent echocardiographic abnormality in this cohort, with a mean value
of 34 ± 13 mL/m2. LAVi is a sensitive marker of chronically elevated fill-
ing pressures and early diastolic dysfunction, particularly relevant in
HFpEF, whereas only 8% of the participants had atrial fibrillation re-
ported. Its high prevalence supports its inclusion as a key imaging par-
ameter in future screening algorithms.15,16

Despite identification of patients fulfilling diagnostic criteria for HF,
treatment rates remained low: only 18% of Stage C patients received
guideline-recommended therapy. This underscores the need for struc-
tured follow-up pathways post-screening, to ensure timely initiation of
disease-modifying treatments.14

The experience of this HFA Days 2025 initiative combining informa-
tion and screening of HF in France has proven to be highly successful,
both in terms of public outreach and professional engagement. The
strong mobilization of media, social networks, and healthcare teams
due to the proposition of a nationwide HF screening demonstrated
that such an initiative can generate a significant impact on awareness,
education, and early detection of HF. Given these encouraging results,
the replication of this model in other European countries appears both
feasible and desirable.

Study limitations
Several limitations should be acknowledged. First, the cross-sectional
design precludes evaluation of longitudinal outcomes and prognostic
impact. Future follow-up will be necessary to determine whether early
identification via NT-proBNP screening leads to improved clinical tra-
jectories. Second, symptoms were self-reported and not standardized
through clinician assessment, introducing potential reporting bias.
Third, only a subset (198 of 419) of participants with NT-proBNP
>125 pg/mL underwent full cardiac evaluation, possibly reflecting selec-
tion bias. Fourth, echocardiographic assessments were performed lo-
cally without core-lab validation. Fifth, conditions known to affect
NT-proBNP levels independently of HF (e.g. renal dysfunction, an-
aemia, pulmonary disease) were not systematically collected in the
screening setting, which may have influenced biomarker interpretation.
Finally, while the screening campaign reached a large number of indivi-
duals, its setting in specialized centres may limit generalizability to rou-
tine primary care. Nonetheless, the high participation of women and
older adults suggests good external relevance.

Despite these limitations, this study provides real-world evidence
supporting the use of NT-proBNP-based screening as a practical tool
for early identification of HF in the general population.

Conclusion
In this large-scale community screening initiative, a simple two-step
strategy combining symptom assessment and capillary NT-proBNP
testing enabled the identification of individuals with previously

unrecognized HF or at increased cardiovascular risk. The approach
proved both feasible and clinically valuable, revealing a substantial num-
ber of asymptomatic participants with biomarker elevation and risk fac-
tor burden. Incorporating echocardiographic markers such as LAVi may
further refine risk stratification in selected individuals. These findings
support the integration of NT-proBNP-based screening into
population-level strategies for the early detection of HF and related car-
diovascular conditions.

Supplementary material
Supplementary material is available at European Heart Journal—Quality
of Care and Clinical Outcomes online.
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