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Lopatin Yu. M.6, Mareev V. Yu.7, Tereshchenko S. N.3, Fomin I. V.8, Barbarash O. L.9, Vinogradova N. G.8, Duplyakov D. V.10, Zhirov I. V.3, 
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Aim. Geographic heterogeneity of phenotypes and prognosis in heart failure (HF) 
highlights the need for region-specific data. The aim of  the study was to evaluate 
characteristics, therapy, and  1‑year outcomes in  a  Russian large representative 
cohort of outpatients with HF.
Material and methods. PRIORITY-HF is a prospective, observational, multicenter 
registry study. From 2020 to  2022, outpatients diagnosed with  HF aged 18 years 
and older were included in 50 regions of  the Russian Federation.
Results. The study included 19,981 patients with  HF (mean age 64.9 years; 
63.5% men). HF with  reduced ejection fraction (HFrEF) was diagnosed 
in 34.9% of patients, while HF with mildly reduced ejection fraction (HFmrEF) — 
in  24.7%, and  HF with  preserved ejection fraction (HFpEF) — in  40.4%. The 
most common comorbidities were hypertension (89.0%), coronary artery di
sease (73.4%), obesity (45.2%), chronic kidney disease (44.7%), and  atrial 
fibrillation/flutter (42.5%).
There was high prescription rate of  individual classes of  recommended HF ther-
apy as  follows: 92% of  patients received renin-angiotensin-aldosterone system 
inhibitors, 86% — beta-blockers, 72% — mineralocorticoid receptor antagonists 
and 40% — sodium-glucose cotransporter‑2 inhibitors, but only 46.6% of patients 
with HFrEF received quadruple therapy.
After 12 months, all-cause mortality was 5.2% in  the overall group (HFrEF: 8.1%; 
HFmrEF: 4.6%; HFpEF: 3.1%), while cumulative HF-related hospitalization rate — 
6.3% (HFrEF: 10.4%; HFmrEF: 6.2%; HFpEF: 2.9%).
Conclusion. The obtained data indicate a relatively young age of patients with HF 
in  Russia with  a  high level of  comorbidities and  suboptimal therapy, especially 
in HFrEF. With relatively low mortality and rehospitalization rates, significant differen
ces between the EF subgroups were revealed, which emphasizes the need for tar-
geted interventions to  improve the quality of care and prognosis.
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Introduction
Heart failure (HF) presents a  significant challenge 

to  healthcare systems worldwide due to  its increasing 
prevalence, frequent hospital readmissions, and detrimen-
tal impact on  quality of  life and  survival [1-5]. Despite 
the  advancements in  guideline-directed medical therapy 
(GDMT), which has been shown to reduce the risk of mor-
tality by up to two-fold [6], several studies have indicated 
a rising trend in HF-related deaths [7, 8].

Large registry studies are instrumental in assessing re-
al-world HF management and  patient outcomes, as  well 
as  understanding and  identifying opportunities to  over-
come the individual, organizational, and community bar-

riers for implementation of evidence-based strategies into 
routine clinical care [1]. Previous global studies and  HF 
registries have demonstrated considerable heterogene-
ity in patient characteristics and clinical outcomes across 
individual studies, countries, and  regions [9-15]. For in-
stance, data from  the European HF registry encompass-
ing 21 European and/or Mediterranean countries reported 
1‑year mortality rates for chronic HF ranging from 6.9% 
to 15.6%, with hospitalization rates varying between 4.0% 
and 21.3% [12].

In the Russian Federation, large-scale HF studies are 
limited, and  comprehensive data on  HF are scarce [16-
18], largely due to  the absence of  a  centralized system 
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for  collecting statistical data on  HF. The specially de-
signed EPOCH-CHF study, one of the few epidemiologi
cal studies on  chronic HF, was conducted in  only a  few 
central regions of the country in advance of currently es-
tablished HF diagnostic criteria and  recommended clas
ses of GDMT [16].

To address this gap, the  PRIORITY-HF study, a  pro-
spective, observational, multicentre registry, was designed 
to study a large representative cohort of patients with chron-
ic HF in  the Russian Federation. The primary objectives 
of  the study were: (1) to  characterize the  baseline clinical 
and demographic profiles of HF outpatients, and (2) to as-
sess the routine therapy for treatment of HF and physician 
compliance with current national clinical guidelines for man-
agement HF with reduced ejection fraction (HFrEF).

Material and methods
Study design and  patient population. RIORITY-HF 

(NCT04709263) was a nationwide, prospective, observatio
nal, multicentre cohort study evaluating routine clinical prac-
tices in  the management of HF outpatients across Russia. 
The study adhered to  the Strengthening the  Reporting 
of Observational Studies in Epidemiology (STROBE) report-
ing guideline (Supplemental Table 1) [19]. The trial design 
has been previously reported [20]. In brief, the study con-
secutively enrolled HF outpatients aged 18 years and older 
who were under the care of general practitioners or ambu-
latory cardiologists. HF diagnosis was based on  the 2020 
National clinical practice guidelines [21]. Initially increased 
levels of natriuretic peptides (NP) were required as an eli
gibility criterion for  HF with  mildly reduced (HFmrEF) 
or preserved ejection fraction (HFpEF). However, given 
the feasibility challenges in assessing NPs, the protocol was 
amended permitting patient enrollment based on definitive 
HF diagnosis established on  alternative objective criteria.

To ensure a  representative patient sample, 141 study 
sites were strategically selected across 50 regions spanning 
eight federal districts, considering Russia’s geographical 
and ethnic diversity. Sites were selected taking into account 

the outpatient HF management practices, healthcare faci
lity levels and geographic location. The recruitment period 
extended from 21 December 2020 to 29 December 2022.

Comprehensive patient data, including demographics, 
left ventricular ejection fraction (LVEF) measurements, 
HF classification, comorbidities, laboratory parameters, 
treatment history, vaccination status, intracardiac de-
vice implantation, surgical history, and clinical outcomes, 
were documented by  physicians using a  structured elec-
tronic case report form (eCRF). Data quality and  integ-
rity were ensured through programmed validation checks 
within the  eCRF, supplemented by  external monitoring 
and  verification conducted by  specialists from  an inde-
pendent contract research organization.

The study protocol was approved by  the independent 
local ethics committees of  all participating centers before 
the  enrollment of  study participants. The study was con-
ducted in compliance with Good Clinical Practice (GCP) 
guidelines and the principles of the Declaration of Helsinki. 
All participants provided written informed consent prior 
to enrollment in the study. The data that support the study 
findings are available from  the study sponsor on  reason-
able request.

Follow-up period and assessment of clinical outcomes. 
Patients were followed up by  physicians in  accordance 
with the routine clinical practice. After the baseline assess-
ment at visit 1, follow-up visits were scheduled at approx-
imately 6 and 12 months (visit 2 and visit 3, respectively). 
Data on  the changes in  clinical status, LVEF, laboratory 
parameters, treatment, and  major clinical events (death, 
first and  recurrent hospitalizations, causes of  hospital-
izations, surgeries, other adverse cardiovascular events, 
and  newly diagnosed diabetes mellitus or malignancies) 
during prospective follow-up were recorded in the eCRF. If 
required, additional information was obtained through pa-
tient relatives or electronic medical records. Causes of death 
and hospitalization were determined by the treating phy-
sician. In cases where a postmortem diagnosis was repor
ted in the eCRF, the data were medically coded by an in-
dependent medical coder who was not involved in patient 
recruitment, data collection, or analysis. The data collec-
tion period continued until 28 March 2024.

Statistical data processing. Baseline patient characteris-
tics were summarized using descriptive statistics. Categorical 
variables were presented as  frequencies and  proportions, 
while continuous variables were presented as mean ± stan-
dard deviation (SD) for normally distributed data or as me-
dian (interquartile range [IQR]) for non-normally distribut-
ed data. Survival analyses were employed to evaluate clini-
cal outcomes. The time to event was defined as the duration 
from  the date of  visit 1 to  the date of  event of  interest or 
the  last recorded follow-up date in  the eCRF or the  date 
of death for event-free or deceased participants, respectively. 
Kaplan-Meier estimates were used to  assess the  incidence 
of  all-cause mortality. Additionally, cumulative incidence 
function estimates accounting for  competing risks were 

• � We presented the results of PRIORITY-HF study — 
the first large-scale prospective study of outpatients 
with heart failure in Russia.

• � Despite the relatively low mortality and hospital-
ization rates per year, the data obtained indicate 
an unfavorable clinical profile of outpatients with 
heart failure, characterized by a  younger age and 
a high severity of comorbidities.

• � The results emphasize the need for targeted measures 
to improve the cardiovascular-kidney-metabolic 
health of the population.

Key  messages
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Table 1
Baseline patients’ characteristics

Parameter HFrEF HFmrEF HFpEF Overall
N=6,969 N=4,940 N=8,072 N=19,981

Age, years, mean±SD 62.1±10.9 64.4±10.8 67.5±10.4 64.9±10.9

Male, n (%) 5,432 (77.9) 3,507 (71.0) 3,758 (46.6) 12,697 (63.5)
Race, n (%)
Black/African American 2 (0.0) 2 (0.0) 4 (0.0) 8 (0.0)
Asian 109 (1.6) 68 (1.4) 46 (0.6) 223 (1.1)
White 6,858 (98.4) 4,870 (98.6) 8,022 (99.4) 19,750 (98.8)
Smoking, n (%)
Current smoker 1,272 (18.3) 677 (13.7) 742 (9.2) 2,691 (13.5)
Former smoker 1,420 (20.4) 869 (17.6) 913 (11.3) 3,202 (16.0)
Alcohol abuse, n (%)
Current 62 (0.9) 39 (0.8) 37 (0.5) 138 (0.7)
History of alcohol abuse 367 (5.3) 185 (3.7) 186 (2.3) 738 (3.7)
BMI, kg/m2, n (%) N=6,739 N=4,792 N=7,876 N=19,407
>30 2,627 (39.0) 2,057 (42.9) 3,771 (47.9) 8,455 (43.6)
25-30 2,529 (37.5) 1,855 (38.7) 2,788 (35.4) 7,172 (37.0)
≤25 1,583 (23.5) 880 (18.4) 1,317 (16.7) 3,780 (19.5)
BMI, kg/m2, mean±SD 29.1±5.4 29.9±5.6 30.5±5.8 29.9±5.7
Blood pressure, mm Hg, mean±SD N=6,949 N=4,928 N=8,061 N=19,938
Systolic blood pressure (SBP), mm Hg 121.3±18.9 126.3±18.1 129.8±18.3 126.0±18.8
Diastolic blood pressure (DBP), mm Hg 75.9±11.2 77.7±10.6 78.3±10.4 77.3±10.8
Heart Rate, bpm N=6,945 N=4,926 N=8,051 N=19,922
Mean±SD 77.3±15.3 75.0±14.2 73.2±12.7 75.1±14.1
ECG heart rhythm, n (%) N=6,624 N=4,590 N=7,558 N=18,772
Sinus rhythm 4,302 (64.9) 3,090 (67.3) 5,454 (72.2) 12,846 (68.4)
Atrial fibrillation/flutter 1,888 (28.5) 1,334 (29.1) 1,811 (24.0) 5,033 (26.8)
Pacemaker 434 (6.6) 166 (3.6) 293 (3.9) 893 (4.8)
Arterial hypertension, n (%) 5,710 (81.9) 4,468 (90.4) 7,605 (94.2) 17,783 (89.0)
Obesity 2,828 (40.6) 2,180 (44.1) 4,024 (49.9) 9,032 (45.2)
Dyslipidaemia 1,747 (25.1) 1,604 (32.5) 3,774 (46.8) 7,125 (35.7)
Type 2 diabetes, n (%) 1,735 (24.9) 1,343 (27.2) 2,394 (29.7) 5,472 (27.4)
Atrial fibrillation/flutter, n (%) 2,992 (42.9) 2,103 (42.6) 3,406 (42.2) 8,501 (42.5)
Ischemic heart disease, n (%) 5,111 (73.3) 4,023 (81.4) 5,534 (68.6) 14,668 (73.4)
History of myocardial infarction, n (%) 4,099 (58.8) 3,042 (61.6) 2,289 (28.4) 9,430 (47.2)
History of percutaneous coronary intervention, n (%) 2,142 (30.7) 1,913 (38.7) 1,807 (22.4) 5,862 (29.3)
History of coronary artery bypass grafting, n (%) 797 (11.4) 751 (15.2) 740 (9.2) 2,288 (11.5)
History of heart valve surgery, n (%) 309 (4.4) 290 (5.9) 532 (6.6) 1,131 (5.7)
Stroke, n (%) 561 (8.0) 422 (8.5) 709 (8.8) 1,692 (8.5)
Transient ischemic attack, n (%) 65 (0.9) 47 (1.0) 120 (1.5) 232 (1.2)
Peripheral artery disease, n (%) 512 (7.3) 404 (8.2) 845 (10.5) 1,761 (8.8)
Chronic Kidney Disease, n (%) 2,766 (39.7) 2,149 (43.5) 4,009 (49.7) 8,924 (44.7)
Serum creatinine, µmol/L N=5,635 N=4,080 N=6,883 N=16,598
Median (IQR) 98.0 (84.8-114.6) 95.0 (82.0-111.0) 90.0 (77.0-105.3) 94.0 (80.0-110.0)
eGFR CKD-EPI 2021, mL/min/1.73 m2 N=5,635 N=4,080 N=6,883 N=16,598
Median (IQR) 71.0 (57.0-86.5) 70.9 (57.4-86.8) 69.4 (55.9-84.5) 70.3 (56.7-85.7)
Hemoglobin, g/L N=5,378 N=3,881 N=6,575 N=15,834
Mean±SD 139.7±18.9 138.1±18.3 134.5±17.9 137.1±18.5
Asthma, n (%) 114 (1.6) 121 (2.4) 334 (4.1) 569 (2.8)
Chronic Obstructive Pulmonary Disease, n (%) 525 (7.5) 282 (5.7) 434 (5.4) 1,241 (6.2)
Duration of HF, months, median (IQR) 17 (3.0-56.9) 20 (3.1-60.0) 24 (3.3-60.0) 24 (3.0-60.0)
History of admission with HF, n (%) 2,939 (42.2) 1,541 (31.2) 1,926 (23.9) 6,406 (32.1)
LVEF, %, (Mean±SD) 32.3±5.8 44.6±2.9 58.4±5.7 45.9±12.5
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analyzed for cardiovascular events or HF-related hospital-
izations. Data analysis was conducted for the overall study 
population and was stratified by LVEF subgroups: HFrEF 
(LVEF <40%), HFmrEF (LVEF 40-49%), and  HFpEF 
(LVEF ≥50%) [21]. Statistical analyses were performed us-
ing Stata software (version 18.0, Stata Corp LP).

Results
The study involved 199 physicians from  64 locations 

across the country. Out of 20,339 recruited patients, 19,981 
patients met the eligibility criteria and were included in the 
analytical cohort (Supplemental Figure 1).

Baseline patients’ characteristics
Baseline patient characteristics are summarized 

in  Table  1. The mean±SD age of  the participants was 
64.9±10.9 years (median [IQR]: 66 [59-72] years). Males 
comprised 63.5% of the cohort, and the majority of pa-
tients (98.8%) were Caucasian. The median (IQR) dura-
tion of HF prior to study inclusion was 24 (3-60) months, 
and  58 (0.3%) patients underwent heart transplants be-
fore enrollment. The mean±SD LVEF was 45.9±12.5%.

The HFrEF was reported in  6,969 (34.9%) patients, 
HFmrEF in 4,940 (24.7%) patients, and HFpEF in 8,072 
(40.4%) patients. The majority of  the patients (53.8%) 
were classified as  New York Heart Association (NYHA) 
II functional class. The BNP and/or NT-proBNP levels 
were available in a total of 6,297 (31.5%) patients: in 1,559 
(22.4%) of HFrEF, 1,535 (31.1%) of HFmrEF, and 3,203 
(39.7%) of HFpEF patients. The most prevalent comorbidi
ties included arterial hypertension (AH), ischemic heart 
disease (IHD), obesity, chronic kidney disease (CKD), 
and atrial fibrillation or f lutter (AF) (Table 1).

Heart failure medical and device therapy
At baseline, GDMT was prescribed as follows: renin-

angiotensin-aldosterone system inhibitors (RAASi; angio

tensin-converting enzyme inhibitors (ACEi), angioten-
sin II receptor blockers (ARB), or angiotensin receptor-
neprilysin inhibitors (ARNi)) in  80.9%, beta-blockers 
(BB) in  78.8%, mineralocorticoid receptor antagonists 
(MRA) in  59.3%, and  sodium-glucose cotransporter‑2 
inhibitors (SGLT2i) in 18.4% of patients. For all GDMT 
classes, an increased frequency of prescription was noted 
after visit 1 (Table 2).

Analysis of  the frequency of GDMT class prescrip-
tion over the study period in 18,019 patients who com-
pleted visit 3 of the study, demonstrated a two-fold in-
crease for SGLT2i (baseline: 18.0%; after visit 3: 39.7%) 
(Figure 1).

Among 6,047 patients with HFrEF who completed vi
sit  3, all four classes of  GDMT were prescribed to  1,281 
(21.2%) patients before visit 1; 2,226 (36.8%) patients af-
ter visit 1; 2,724 (45.0%) patients before visit 3; and 2,819 
(46.6%) patients at the end of their participation in the study.

At baseline, among patients in  the HFrEF cohort, 
488 (7.0%) patients had an  implantable cardioverter-
defibrillator (ICD), 51 (0.7%) patients had a CRT device, 
154 (2.2%) patients had a cardiac resynchronization thera-
py with a defibrillator (CRT-D), and 5 (0.1%) patients had 
a mechanical circulatory support device. At the end of the 
study, an ICD, CRT, CRT-D, and mechanical circulatory 
support device were additionally implanted in 134 (1.9%), 
25 (0.4%), 63 (0.9%), and 7 (0.1%) patients with HFrEF.

Vaccinations
At baseline and  during the  follow-up period, 6,177 

(30.9%) patients had a history of any vaccination (influenza, 
pneumococcal infection or COVID‑19), of whom the ma-
jority (5,368 patients, 86.9%) received only COVID‑19 
vaccination. A total of 730 (3.7%) and 131 (0.7%) patients 
were vaccinated against influenza and pneumococcal in-
fection, respectively.

Parameter HFrEF HFmrEF HFpEF Overall
N=6,969 N=4,940 N=8,072 N=19,981

NYHA, n (%)
I 419 (6.0) 472 (9.6) 1,141 (14.1) 2,032 (10.2)
II 3,097 (44.4) 2,760 (55.9) 4,892 (60.6) 10,749 (53.8)
III 3,252 (46.7) 1,626 (32.9) 1,956 (24.2) 6,834 (34.2)
IV 201 (2.9) 82 (1.7) 83 (1.0) 366 (1.8)
NT-proBNP, pg/mL N=1,409 N=1,412 N=2,971 N=5,792
Median (IQR) 1,265 (620.7; 2554.0) 784.5 (392.9; 1797.5) 504 (274.0; 1036.0) 698 (340.0; 1543.5)
BNP, pg/mL N=183 N=138 N=249 N=570
Median (IQR) 443 (198.6; 1178.0) 474 (233.0; 1230.0) 408 (204.0; 956.0) 432.5 (212.1; 1111.0)
History of heart transplant, n (%) 1 (0.0%) 2 (0.0%) 55 (0.7%) 58 (0.3%)

Note: N for variables indicates number of non-missing values. The data exclude 23 patients with uncertain PCI surgery timing, 4 with uncertain CABG surgery timing, and 
4 with uncertain heart valve surgery timing; for HF hospitalization history, any past episode was considered.
Abbreviations: SD — standard deviation, n — number (or  count), BMI — body mass index, bpm — beats per minute, ECG — electrocardiogram, HF — heart failure, 
LVEF — left ventricular ejection fraction, NYHA — New York Heart Association, NT-proBNP — NT-terminal pro Brain Natriuretic Peptide, BNP — brain natriuretic peptide, 
IQR — interquartile range, eGFR — Estimated Glomerular Filtration Rate, CKD-EPI-Chronic Kidney Disease Epidemiology Collaboration, HFrEF — HF with reduced ejection 
fraction, HFmrEF — HF with mildly reduced ejection fraction, HFpEF — HF with preserved ejection fraction, CKD — chronic kidney disease.

Table 1. Continuation
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Mortality and heart failure hospitalizations
Mortality and  HF hospitalization outcome data were 

available for 19,515 patients (Table 3). Over a median (IQR) 
follow-up of  376 (366-399) days, 1,075 (5.5%) patients 
died, including one patient who died on the day of visit 1. 
A total of 25 (0.1%) patients underwent heart transplanta-
tion, and 5,000 (25.6%) were readmitted. Cardiovascular 

causes accounted for 68.1% of deaths (732/1,075). 22.4% 
(1,620) of the total 7,218 hospitalizations were due to HF.

The overall mortality rate (95% CI) at 12 months was 
5.2% (4.9-5.6%). The cumulative incidence (95% CI) 
of HF hospitalization, accounting for competing risk of all-
cause death, was 6.3% (6.5-6.7%) (Figure 2). Patients 
with  HFrEF had the  highest 12‑month mortality (8.1%, 
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Figure 1. Guideline-directed medical therapy prescription over the study period for overall cohort and HF phenotypes (N=18,019, patients who completed visit 3 of the 
study).
Abbreviations: BB — beta-blockers, HFrEF — heart failure with reduced ejection fraction, HFmrEF — heart failure with mildly reduced ejection fraction, HFpEF — heart 
failure with preserved ejection fraction, LVEF — left ventricular ejection fraction, MRAs — mineralocorticoid receptor antagonists, RAASi — renin-angiotensin-aldosterone 
system inhibitors, SGLT2i — sodium-glucose cotransporter‑2 inhibitors.
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Table 2
Baseline and post enrollment (visit 1) medications

Drug class HFrEF, N=6,969 HFmrEF, N=4,940 HFpEF, N=8,072 Total, N=19,981
n (%) n (%) n (%) n (%)
Before After Before After Before After Before After

ACEi 2,367 (34.0) 2,278 (32.7) 2,196 (44.5) 2,299 (46.5) 3,369 (41.7) 3,669 (45.5) 7,932 (39.7) 8,246 (41.3)
ARB 849 (12.2) 846 (12.1) 1,013 (20.5) 1,069 (21.6) 2,964 (36.7) 3,215 (39.8) 4,826 (24.2) 5,130 (25.7)
ARNi 2,301 (33.0) 3,190 (45.8) 839 (17.0) 1,181 (23.9) 348 (4.3) 502 (6.2) 3,488 (17.5) 4,873 (24.4)
RAASia 5,484 (78.7) 6,262 (89.9) 4,032 (81.6) 4,521 (91.5) 6,652 (82.4) 7,347 (91.0) 16,168 (80.9) 18,130 (90.7)
BBb 5,748 (82.5) 6,272 (90.0) 4,001 (81.0) 4,374 (88.5) 6,004 (74.4) 6,543 (81.1) 15,753 (78.8) 17,189 (86.0)
MRA 5,230 (75.0) 6,071 (87.1) 3,089 (62.5) 3,718 (75.3) 3,533 (43.8) 4,486 (55.6) 11,852 (59.3) 14,275 (71.4)
SGLT2ic 1,996 (28.6) 3,380 (48.5) 873 (17.7) 1,441 (29.2) 808 (10.0) 1,316 (16.3) 3,677 (18.4) 6,137 (30.7)
Ivabradin 304 (4.4) 387 (5.6) 175 (3.5) 212 (4.3) 209 (2.6) 271 (3.4) 688 (3.4) 870 (4.4)
Digoxin 788 (11.3) 873 (12.5) 449 (9.1) 489 (9.9) 525 (6.5) 565 (7.0) 1,762 (8.8) 1,927 (9.6)
Loop diuretics 3,418 (49.0) 4,002 (57.4) 1,802 (36.5) 2,181 (44.1) 2,319 (28.7) 2,943 (36.5) 7,539 (37.7) 9,126 (45.7)
Thiazide/thiazide-like diuretics 207 (3.0) 209 (3.0) 321 (6.5) 342 (6.9) 1,544 (19.1) 1,588 (19.7) 2,072 (10.4) 2,139 (10.7)
Acetazolamide 60 (0.9) 77 (1.1) 21 (0.4) 23 (0.5) 39 (0.5) 45 (0.6) 120 (0.6) 145 (0.7)
Oral anticoagulants 2,879 (41.3) 3,211 (46.1) 1,976 (40.0) 2,170 (43.9) 3,160 (39.1) 3,443 (42.7) 8,015 (40.1) 8,824 (44.2)
Antiarrhythmicsd 1,058 (15.2) 1,173 (16.8) 552 (11.2) 617 (12.5) 884 (11.0) 960 (11.9) 2,494 (12.5) 2,750 (13.8)
Omega‑3-PUFAs 63 (0.9) 95 (1.4) 36 (0.7) 61 (1.2) 41 (0.5) 76 (0.9) 140 (0.7) 232 (1.2)
DHP CCBs 525 (7.5) 549 (7.9) 846 (17.1) 939 (19.0) 2,438 (30.2) 2,785 (34.5) 3,809 (19.1) 4,273 (21.4)
non-DHP CCBs 24 (0.3) 28 (0.4) 31 (0.6) 32 (0.6) 71 (0.9) 85 (1.1) 126 (0.6) 145 (0.7)
Statins 4,646 (66.7) 5,010 (71.9) 3,778 (76.5) 4,031 (81.6) 5,861 (72.6) 6,562 (81.3) 14,285 (71.5) 15,603 (78.1)
Nitrates 154 (2.2) 164 (2.4) 133 (2.7) 141 (2.9) 171 (2.1) 196 (2.4) 458 (2.3) 501 (2.5)
Other antianginals (ranolazine, 
trimetazidine, nicorandil)

314 (4.5) 456 (6.5) 257 (5.2) 362 (7.3) 658 (8.2) 927 (11.5) 1,229 (6.2) 1,745 (8.7)

Note: a — the sum of ACE inhibitors, ARBs, and ARNIs does not equal the total for RAAS inhibitors because the design of the eCRF, which required only the start and end 
dates of therapy, unables the identification of the exact sequence of medication use for some patients; b — any class member except sotalol and intraocular agents was 
considered; c — any class member was considered; d — amiodarone, sotalol, etacizine, flecainide, propafenone, and lappaconitine hydrobromide were included, while 
digoxin and non-DHP CCBs were excluded.
Abbreviations: ACEi — angiotensin-converting enzyme inhibitors, ARBs — angiotensin receptor blockers, ARNi — angiotensin receptor-neprilysin inhibitors, RAASi — renin-
angiotensin-aldosterone system inhibitors, BB — beta-blockers, MRAs — mineralocorticoid receptor antagonists, SGLT2i — sodium-glucose cotransporter‑2 inhibitors, 
Omega‑3 PUFAs — omega‑3 polyunsaturated fatty acids, DHP CCBs — dihydropyridine calcium channel blockers, non-DHP CCBs — non-dihydropyridine calcium channel 
blockers, HFrEF — heart failure with reduced ejection fraction, HFpEF — heart failure with preserved ejection fraction, HFmrEF — heart failure with mildly reduced ejection 
fraction.
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Figure 2. Cumulative Survival and Incidence of HFH in the Overall Cohort.
Abbreviations: CIF — cumulative incidence function, CI — confidence interval, HFH — heart failure hospitalization.
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Figure 3. Cumulative Survival and Incidence of HFH in the cohorts stratified per LVEF.
Abbreviations: HFrEF — heart failure with reduced ejection fraction, HFmrEF — heart failure with mildly reduced ejection fraction, HFpEF — heart failure with preserved 
ejection fraction, HFH — heart failure hospitalization, CI — confidence interval.

Table 3
Outcomes in the overall and HF phenotypes

Parameter HFrEF HFmrEF HFpEF Overall
Patients with known outcomes after visit 1, n (%) 6,776 (34.7) 4,828 (24.7) 7,911 (40.5) 19,515 (100.0)
Follow-up duration, median (IQR) 375 (366-397) 375 (366-396) 378 (367-402) 376 (366-399)
Outcomes over the entire follow-up period, n (%)
Deceased patients 582 (8.6) 235 (4.9) 258 (3.3) 1,075 (5.5)
Causes of death
—  Non-cardiovascular, % of all cases 117 (20.1) 66 (28.1) 74 (28.7) 257 (23.9)
—  Cardiovascular, % of all cases 412 (70.8) 155 (66.0) 165 (64.0) 732 (68.1)
—  Unknown, % of all cases 53 (9.1) 14 (6.0) 19 (7.4) 86 (8.0)
Patients hospitalized for any cause 2,005 (29.6) 1,247 (25.8) 1,748 (22.1) 5,000 (25.6)
Patients hospitalized for cardiovascular events 1,415 (20.9) 854 (17.7) 983 (12.4) 3,252 (16.7)
Patients hospitalized for HF 737 (10.9) 311 (6.4) 239 (3.0) 1,287 (6.6)
Total number of hospitalizations 3,007 1,753 2,458 7,218
Hospitalisation for HF, % of all cases 951 (31.6) 369 (21.0) 300 (12.2) 1,620 (22.4)
Hospitalisation for cardiovascular causes, % of all cases 1,909 (63.5) 1,095 (62.5) 1,247 (36.1) 4,251 (58.9)
12‑months Kaplan-Meier estimates
All-cause mortality, % 8.1 (7.5-8.8) 4.6 (4.1-5.3) 3.1 (2.8-3.5) 5.2 (4.9-5.6)
All-cause mortality, per 100 PY 8.5 (7.8-9.2) 4.8 (4.2-5.4) 3.2 (2.8-3.6) 5.4 (5.1-5.7)
Cardiovascular death, % 5.8 (5.3-6.4) 3.1 (2.7-3.7) 2.0 (1.8-2.4) 3.6 (3.4-3.9)
Cardiovascular death, per 100 PY 6.0 (5.4-6.6) 3.2 (2.7-3.7) 2.1 (1.8-2.4) 3.7 (3.4-4.0)
All-cause hospitalization, % 29.1 (28.0-30.2) 25.1 (23.9-26.4) 21.3 (20.4-22.2) 24.9 (24.3-25.6)
All-cause hospitalization, per 100 PY 35.5 (34.0-37.2) 29.3 (27.7-31.1) 24.2 (23.0-25.4) 29.2 (28.4-30.1)
Cardiovascular hospitalization, % 21.5 (20.5-22.5) 18.0 (16.9-19.2) 12.6 (11.9-13.4) 17.0 (16.5-17.6)
Cardiovascular hospitalization, per 100 PY 24.7 (23.4-26.0) 19.9 (18.6-21.4) 13.6 (12.7-14.5) 18.8 (18.2-19.5)
HF hospitalization, % 11.9 (11.1-12.8) 7.0 (6.3-7.9) 3.3 (2.9-3.7) 7.2 (6.8-7.6)
HF hospitalization, per 100 PY 12.9 (12.0-13.9) 7.3 (6.5-8.1) 3.3 (2.9-3.8) 7.5 (7.1-7.9)
12‑months cumulative incidence failure estimates accounting for competing risks
Cardiovascular death, % 5.7 (5.2-6.3) 3.1 (2.6-3.6) 2.0 (1.7-2.4) 3.6 (3.3-3.8)
All-cause hospitalization, % 28.4 (27.4-29.5) 24.8 (23.6-26.0) 21.1 (20.2-22.0) 24.5 (23.9-25.2)
Cardiovascular hospitalization, % 19.9 (18.9-20.8) 16.9 (15.9-18.0) 11.9 (11.2-12.6) 15.9 (15.4-16.4)
HF hospitalization, % 10.4 (9.7-11.1) 6.2 (5.5-6.9) 2.9 (2.5-3.3) 6.3 (6.0-6.7)

Note: cumulative incidences by Kaplan-Meier and by failure estimates, are presented as the 95% confidence interval in brackets; for cardiovascular death, the risk of death 
due to other causes was considered; for all-cause hospitalization, the competing risk of all-cause death was considered; for HF hospitalization, the competing risk of all-
cause death or hospitalization due to other causes was considered.
Abbreviations: HF — heart failure, HFrEF — heart failure with reduced ejection fraction, HFpEF — heart failure with preserved ejection fraction, HFmrEF — heart failure with 
mildly reduced ejection fraction, PY — patient-years.
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95% CI 7.5-8.8%) and  HF hospitalization (10.4%, 95% 
CI 9.7-11.1%) rates, while the lowest rates were observed 
in the HFpEF subgroup with 12‑month mortality of 3.1% 
(95% CI 2.8-3.5%) and HF hospitalization of 2.9% (95% 
CI 2.5-3.3%) (Table 3 and Figure 3).

Discussion
The PRIORITY-HF represents the first large-scale pro-

spective study of HF outpatients in the Russian Federation. 
The pragmatic design of the study enabled a comprehen-
sive characterization of  HF outpatients and  their routine 
treatment patterns. We found that HF outpatients in  the 
Russian Federation (i) are relatively young, predominant-
ly male and  exhibit a  high burden of  comorbidities; (ii) 
experience a relatively low incidence of adverse outcomes 
over a 1‑year follow-up period; (iii) were frequently pre-
scribed individual classes of GDMT across the entire spect
rum of LVEF values though paralleled with (iv) sub-opti-
mal use of quadruple therapy and device therapies among 
patients with HFrEF. These findings provide a foundation 
for the development of national targeted programs aimed 
at  improving HF quality of  care, educational programs 
for primary care physicians, and further expansion of re-
imbursement for HF medications.

HF has been traditionally viewed as a disease of pre-
dominantly older persons. In our study, the  average age 
of  HF outpatients across all LVEF phenotypes was no-
tably lower than that reported in  contemporary large-
scale randomized clinical trials (RCTs) and cohort studies 
from  high-income countries [22, 23]. Our study also re-
vealed a higher prevalence of comorbidities, including AH 
(89.0%), IHD (73.4%), obesity (45.2%), CKD (44.7%), 
and  AF (42.5%). In comparison, multicentre HF regis-
tries across Europe, the USA, and Asia report the propor-
tion of patients with AH ranging from 38% to 85%, IHD 
from 19.0% to 59.0%, AF from 4.0% to 38.0%, and CKD 
from  8.0% to  53.0% [12, 15, 24]. The relatively young 
age and high comorbidity burden among HF outpatients 
in the Russian Federation might ref lect the evolving car-
diorenometabolic disorders within the general population 
and  signal a  potentially growing burden on  the health-
care system. Indeed, recent trends indicate an  increasing 
prevalence of HF in younger individuals [25, 26]. As such, 
early identification and  management of  the risk factors, 
even at the preclinical stage of HF, are of utmost impor-
tance [27, 28].

The observed differences in  HF phenotypes based 
on  EF align with  the previous findings [22]. Patients 
with  HFpEF were older and  exhibited a  higher fre-
quency of non-cardiac comorbidities compared to those 
with  HFrEF and  HFmrEF. Also consistent with  data 
from  other studies, patients with  HFrEF were younger 
and predominantly male but more likely to have a his-
tory of  smoking, alcohol abuse, IHD, and  prior myo-
cardial infarction. Despite a  shorter duration of  HF, 
patients with  HFrEF experienced a  more severe dis-

ease state, as  evidenced by  a  higher proportion of  pa-
tients in  NYHA class III-IV and  elevated NP levels. 
HFmrEF patients occupied an  intermediate position, 
sharing greater similarities with  HFrEF and, in  some 
cases, even exceeding it in  terms of  frequency of  IHD 
and  revascularization procedures.

In recent years, the  relative prevalence of  HFpEF 
among HF phenotypes has been approximated at around 
50% [29]. The proportion of patients with HFpEF in the 
studied cohort was 40.4%; of  59.6% patients, 34.9% 
and  24.7% had HFrEF and  HFmrEF, respectively. The 
distribution of  HF phenotypes across LVEF subgroups 
may be attributed to  the younger age of  patients, male 
predominance, and  higher prevalence of  IHD among 
the  various HF risk factors. Indeed, in  HF cohorts 
with a higher proportion of elderly patients, a greater pro-
portion of women and a higher prevalence of HFpEF have 
been reported, with  latter reaching up to  69% in  Japan 
[30]. Another factor that might have an  impact on  the 
distribution of  HF phenotypes is the  limited availabili-
ty of  NP testing in  routine clinical practice, potentially 
leading to  difficulties in  the diagnosis of  HFpEF. This 
limitation could have resulted in  the exclusion of  some 
eligible HFpEF patients from the study. Unlike the high-
income countries, where NP testing is widely integrated 
into the  diagnostic work-up for  HF, it remains under-
utilized in  the Russian Federation, with  echocardiogra-
phy usually being used as the first diagnostic step for HF. 
A  prior study of  outpatient practices in  seven regions 
of  the Russian Federation found that NP testing in  HF 
outpatients was performed in less than 1% of cases [31]. 
In the present study, NP values were available for around 
one-third of HF patients (31.5%), with a  slightly higher 
rate in  HFpEF patients (39.7%). The underutilization 
of NP testing is a widely recognized global issue in both 
in-patient and primary care settings despite strong recom-
mendations from professional societies [32]. For example, 
in the United Kingdom, although the National Institute 
for Health and Care Excellence (NICE) recommends NP 
testing for suspected HF to facilitate timely echocardiog-
raphy and  a  specialist consultation within two weeks, it 
is not performed in at least 60% of the cases [33]. In ad-
dition to the use for HF diagnosis and risk stratification, 
NP testing is also recognized in official documents of the 
Ministry of  Health of  Russia as  (1) a  metric of  quality 
of care according to clinical guidelines for HF, (2) a lab-
oratory test in  the standard of  medical care for  HF di-
agnosis, and  (3) a  key monitored parameter in  primary 
care follow-up of  HF patients. Nevertheless, the  data 
obtained in  the present study ref lects limited use of NP 
testing and  emphasizes the  need for  additional organi-
zational steps for wider implementation of  this diagnos-
tic and prognostic marker in real-world clinical practice.

This study demonstrated a high frequency of baseline 
GDMT prescription in patients across all HF phenotypes. 
The proportions of  HFrEF patients prescribed RAASi, 
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BB, and MRAs following enrollment in this study (90%, 
90%, and 87.1%, respectively) for each or at least one class 
were notably higher than in previously published popula-
tion studies from  Denmark (76.5%, 80.8%, and  30.1%) 
[34] and Sweden (92%, 91.2%, and 40.8%) [35]. The US 
CHAMP-HF registry (73.4%, 67.0%, and  33.4% among 
eligible patients) [24], ASIAN-HF registry (77%, 79%, 
and  58%) [36], and  the global G-CHF registry (80.1%, 
84.5%, and 65.2%) [23] reported slightly lower prescrip-
tion rates compared to  our study. Moreover, throughout 
the study, the use of SGLT2i increased steadily across all 
LVEF subgroups, reaching 39.7% by the end of the study. 
In a  multinational EVOLUTION-HF study with  a  re-
cruitment period comparable to that of the present study, 
the  highest uptake of  SGLT2i following first HF admis-
sion was 35% [37].

Our study showed an  improvement in  GDMT use 
from baseline to visit 3, highlighting the value of disease reg-
istries as crucial tools for improving both the quality of care 
and outcomes in HF patients. However, during follow-up, 
the  frequency of  GDMT classes use (except for  SGLT2i) 
changed insignificantly. Notably, only 46.6% of HFrEF pa-
tients received quadruple therapy by  the end of  the study, 
reflecting clinical inertia and underscoring the need for over-
coming physician-related (mainly perceived) barriers, reg-
ular assessment of quality of care, and patient engagement 
in  the HF management process [38]. Expanding the  use 
of  device-based therapies in  HFrEF patients and  imple-
menting regular vaccination programs represent additional 
opportunities for  improving HF outcomes [39].

In general, HF outcomes are inf luenced by  factors 
such as  patients’ demographic factors, comorbidities, 
accessibility, and  quality of  medical care. Global meta-
analysis of HF patients with a history of hospitalization 
report one-year mortality rates ranging from 8% to 37% 
and HF readmission rates from 12% to 63% [10]. In an-
other meta-analysis of 60 studies involving approximately 
1.5 million patients with HF, the average 1‑year mortality 
rate was 13.5%, with  a  range of  1.6% to  33.3% [13]. In 
this study, the  all-cause mortality rate (5.2% in  the to-
tal cohort) was lower than in most international registries 
and  RCTs, aligning closely with  data from  the ASIAN-
HF registry (6.8% in  the entire cohort, 7.6% in HFrEF 
and  3.7% in  HFpEF) [40]. Notably, the  overall mor-
tality rate in  patients with  HFpEF was 2.6 times low-
er than those with  HFrEF, contrasting with  the studies 
suggesting similar survival rates across all LVEF pheno-
types [35]. The RCTs involving HFpEF patients report 
1‑year mortality rates ranging from  4.6% to  7.6% [41-
43]. Still, a similarly low HFpEF mortality (3.2 per 100 
patient-years) was observed in  the sub-analysis of  the 
CHARM-Preserved for Eastern European countries [44]. 
For comparison, all-cause mortality ranged from  2.1 
to  2.6 per 100 patient-years in  the Russian Federation/
Georgia subgroup of the TOPCAT trial [45], and it var-
ied from  1.1% to  5.0% in  RCTs involving high-risk pa-

tients with AH, diabetes, AF, or IHD [46]. The explana-
tion of our findings on relatively better survival in overall 
HF outpatients and  particularly in  HFpEF necessitates 
consideration of  several factors. First, most RCTs em-
ploy risk enrichment inclusion criteria to ensure an ade-
quate number of primary endpoint events. Recent RCTs 
have also extended eligibility criteria on  patients stabi-
lised after admission for  worsening HF, thereby sub-
stantially increasing the  likelihood of adverse outcomes. 
Secondly, the  patient cohort in  this study was relative-
ly young for  those with  HFpEF. Notably, the  mortali-
ty rate in HFpEF patients under 65 years of age is con-
siderably lower (1.9 to 3.2 deaths per 100 patient-years) 
compared to  that observed in  HFpEF patients aged 85 
years or older (16.7 deaths per 100 patient-years) [47]. 
Finally, our study highlighted a  high uptake of  SGLT2i 
and other recommended drugs for HFpEF. Specifically, 
baseline prescription rates in  this study for  SGLT2i, 
MRAs, and ARNi in HFpEF patients were 16.3%, 55.6%, 
and  6.2%, respectively, compared to  39% for  MRAs 
and  4% for  ARNi in  the DELIVER trial [41], and  14% 
for  SGLT2i and  8.5% for  ARNi in  the FINEARTS tri-
al [47]. Given the challenges in diagnosing HFpEF, fur-
ther clinical studies are necessary to understand whether 
the  younger age, lower NP levels, reduced diuretic use, 
and relatively favourable prognosis ref lect a positive trend 
in  the Russian Federation towards timely HFpEF dia
gnosis at early stages of  the disease or, conversely, indi-
cate a problem of HF overdiagnosis.

Study limitations. The study has a  few limitations. 
First, enrollment of  only those outpatients who agreed 
to participate in the study carries a systematic risk of re-
cruiting patients with less severe HF. However, this study 
is the largest current sample of outpatients with HF in the 
Russian Federation. The prospective multicentre design 
and  the lack of  strict inclusion criteria, as  well as  cen-
tralized data collection and analysis, enhance the genera
lisability of  the results. Moreover, lower mortality rates 
in Eastern Europe, including the Russian Federation, have 
also been documented in  other studies [11], potentially 
linked with  higher GDMT prescription rates. Second, 
collecting data only on LVEF limited the ability to veri
fy compliance with  HFpEF diagnostic criteria recom-
mended by current HF guidelines. The exclusion of NP 
measurement requirements for patient enrolment aimed 
to  ref lect real-world practices in  diagnosing HF and  to 
minimize the  possibility of  including patients predomi-
nantly with HFrEF. However, HF diagnosis by the opi
nion of  physician aligns with  methods used for  patient 
recruitment in  other registries such as  the Swedish HF 
registry [35]. Third, reliance on  the clinician-reported 
clinical data could introduce bias or gaps in  data cap-
ture. For example, the frequency of alcohol abuse across 
all LVEF subgroups was reported relatively lower (4.4% 
in the total cohort) compared to global estimates of 22.5% 
to 30% [12-23], potentially due to underreporting or dif-
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ferences in the study criteria used (in this study, alcohol 
abuse was defined as consumption exceeding 10 units per 
week). Also, events of interest, such as deaths and hospi-
talizations in this study were documented through direct 
communication with the patient or relatives or via elec-
tronic medical record assessment. Still, given the absence 
of  a  comprehensive federal medical information system 
across all regions and the lack of official, standalone HF-
related statistical data in the Russian Federation, this ap-
proach represented the most feasible method for assess-
ing HF prognosis in such a large-scale real-world study.

Conclusion
HF outpatients in  Russia are relatively young pa-

tients with a high burden of comorbidities. The prescrip-

tion rates for  individual GDMT classes were high, how-
ever, the  uptake of  quadruple therapy remained subopti-
mal in  patients with  HFrEF. Annual mortality and  HF 
hospitalization rates were relatively low but varied across 
EF phenotypes with  numerically higher rates in  patients 
with HFrEF. Further implementation studies for  tailored 
healthcare strategies in Russia are needed to improve HF 
quality of care and patients’ outcomes.
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Supplementary Material

Supplemental Table 1
STROBE Statement Checklist

 Item No Recommendation  

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract +

(b) Provide in the abstract an informative and balanced summary of what was done and what was found +

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported +

Objectives 3 State specific objectives, including any prespecified hypotheses +

Methods

Study design 4 Present key elements of study design early in the paper +

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-
up, and data collection

+

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe 
methods of follow-up

+

(b) For matched studies, give matching criteria and number of exposed and unexposed NA

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give 
diagnostic criteria, if applicable

+

Data sources/measurement 8* For each variable of interest, give sources of data and details of methods of assessment 
(measurement). Describe comparability of assessment methods if there is more than one group

+

Bias 9 Describe any efforts to address potential sources of bias +

Study size 10 Explain how the study size was arrived at +

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings 
were chosen and why

+

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding +

(b) Describe any methods used to examine subgroups and interactions NA

(c) Explain how missing data were addressed +

(d) If applicable, explain how loss to follow-up was addressed +

(e) Describe any sensitivity analyses NA

Results

Participants 13* (a) Report numbers of individuals at each stage of study — e.g., numbers potentially eligible, examined 
for eligibility, confirmed eligible, included in the study, completing follow-up, and analyzed

+

(b) Give reasons for non-participation at each stage +

(c) Consider use of a flow diagram +

Descriptive data 14* (a) Give characteristics of study participants (e.g., demographic, clinical, social) and information 
on exposures and potential confounders

+

(b) Indicate number of participants with missing data for each variable of interest +

(c) Summarize follow-up time (e.g., average and total amount) +

Outcome data 15* Report numbers of outcome events or summary measures over time +
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision 

(e.g., 95% confidence interval). Make clear which confounders were adjusted for and why they were 
included

+

(b) Report category boundaries when continuous variables were categorized +

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time 
period

NA

Other analyses 17 Report other analyses done — e.g., analyses of subgroups and interactions, and sensitivity analyses NA

Discussion

Key results 18 Summarize key results with reference to study objectives +

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss 
both direction and magnitude of any potential bias

+
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Supplemental Figure 1. Patient disposition.
Abbreviations: IC — informed consent, EF — ejection fraction, HF — heart failure.

Death on the day of the Vizit, N=1

Death on the day of Vizit month 12, N=2

Death 3 days after Vizit month 12, but within a year
of the inclusion date, N=1

Vizit month 6 was not completed on time (N=890), of which
N=830 had Vizit month 12 completed afterwards
N=1, death on the day of the Vizit 

Vizit month 6, N=18050 
N=17450 (96,7%) at 6 months ± 6 weeks

Vizit month 12, N=18019 
N=17827 (98,9%) at 12±3 months 
N=17189, Vizit 2 and Vizit 3 completed
N=16512 (96%), both Vizits completed on time

Outcome Cohort, N=19515

Patients Enrolled, N=20339

Final Analytical Cohort, N=19981

Vizit Baseline, N=19981
(N=78 — inclusion (IC signing and/or conducting
a vizit) during hospitalization)   

Excluded from the analytical cohort, N=358:
• HF diagnosis was not verified at Vizit Baseline (no data on EF,

HF diagnosis was not confirmed), N=8
• Exclusion criteria, N=1
• Inability to continue data collection after enrolment, N=296
• No or lost informed consent forms, N=9
• Investigator’s request (created by mistake/ not identified/

duplicate), N=44

Death not later than 225 days, N=548
Lost to follow-up, N=355 
Consent withdrawn, N=46
Other reasons for discontinuation, N=91

Death, N=522
Lost to follow-up, N=238 
Consent withdrawn, N=17
Other reasons for discontinuation, N=143

Death, N=1075
Vizit 2 and/or 3
not completed for other
reasons, N=890 (4,4%):
• Lost to follow-up,

N=593
• Consent withdrawn,

N=63
• Moving, hospitalization,

limited mobility
and other reasons,
N=234

 Item No Recommendation  

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 
of analyses, results from similar studies, and other relevant evidence

+

Generalisability 21 Discuss the generalisability (external validity) of the study results +

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the 
original study on which the present article is based

+

Note: * — Provide information separately for exposed and unexposed groups. NA — not applicable.


