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Clinical Trajectories and Outcomes of Acute
Heart Failure in Internal Medicine: A Real-World
Single-Centre Study
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Daniel Cuartero Guerrero?, Francesc Planas Ayma’, Lourdes Zurita', Gustavo Tolchinsky Wiesen?,
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ABSTRACT

Purpose: To analyze the clinical characteristics and outcomes of patients with acute heart failure (AHF) admitted to an internal medicine
department (IMD), with a focus on their trajectories, risk factors, and rehospitalisation/mortality rate.

Methods: This retrospective cohort study included 410 hospitalisations (280 patients; 28% readmissions) for AHF during 2023. Diagnosis
was validated using the European Society of Cardiology age-specific NT-proBNP thresholds and echocardiographic criteria. Baseline clinical
and laboratory data were analyzed, prognostic markers were identified, and a risk algorithm was developed.

Results: Mean patient age was 82 years (54% women). Most cases involved nonischemic etiology (80%) and HF with preserved ejection
fraction (HFpEF, 69%). Frequent comorbidities included hypertension (85%), diabetes (45%), atrial fibrillation (44%), and multiple non-
cardiac conditions. In-hospital mortality was 19.6%; 30-day readmission was 9.9%. Three clinical trajectories (index/first hospitalisation)
were identified: single admission (n: 169), rehospitalisation (with/without death) (n: 73), and in-hospital death (n: 38). Prognostic markers
included advanced age, elevated NT-proBNP, renal dysfunction, anemia, and non-cardiac cause of HF decompensation.

Conclusions: This elderly IMD-HF cohort, mainly female and multimorbid, showed high HFpEF prevalence and adverse outcomes.
NT-proBNP, renal function, haemoglobin, and non-cardiac causes of HF decompensation were key prognostic indicators.
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INTRODUCTION

Heart failure (HF) remains one of the most pressing and
complex challenges in modern cardiovascular medicine,
with an estimated prevalence of 1-2% among the adult
population in developed countries (1, 2). This condition
not only imposes a substantial burden on healthcare sys-
tems but also significantly affects patients’ quality of life
and long-term prognosis. Within this spectrum, acute
heart failure (AHF) stands out as a leading cause of hospi-
tal admissions among individuals aged 65 years and old-
er - a population frequently characterized by the presence
of multiple comorbidities and increased clinical vulnera-
bility (3, 4).

In clinical practice, the setting of hospitalisation plays
a pivotal role in shaping patient outcomes. Patients ad-
mitted to internal medicine departments (IMDs) tend to
be older, exhibit greater frailty, and present with a higher
burden of chronic illnesses compared to those managed
in specialized cardiology units (5-7). These differences un-
derscore the importance of tailoring therapeutic strategies
and care pathways to the unique needs of this population.

This study presents a single-centre, retrospective de-
scriptive analysis of patients admitted with AHF to an
IMD. Our objectives are twofold: first, to characterize the
baseline clinical conditions of these patients; and second,
to delineate three distinct clinical trajectories emerging
after the initial (index) hospitalization. Through this ap-
proach, we aim to contribute to a more nuanced under-
standing of AHF management in internal medicine set-
tings and highlight potential avenues for improving care
delivery in this high-risk group.

METHODS

OBJECTIVES

The primary objectives of this study were twofold. First,
to describe the baseline demographic characteristics and
clinical profiles of patients with acute AHF who were
discharged from our IMD following decompensation,
classified either as primary (cardiac-related cause of de-
compensation) or secondary (non-cardiac cause of decom-
pensation). Second, to identify and describe three distinct
clinical trajectories observed over the course of one year
following the index (first) hospitalisation: (1) patients who
experienced only a single hospitalization, (2) patients who
underwent rehospitalisation, and (3) patients who died
during their initial hospital stay

STUDY DESIGN AND ETHICAL ISSUES

This study is a retrospective, single-centre, observational
analysis. Prior to its initiation, approval was obtained from
the hospital’s clinical research committee. All clinical data
were handled in strict compliance with patient confiden-
tiality protocols and ethical standards, in accordance with
the principles outlined in the Declaration of Helsinki. In-
formed consent was waived in accordance with national
legislation and institutional policies governing retrospec-
tive research.
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CHARACTERIZATION OF THE URBAN AREA AND THE
HEALTHCARE CENTER

The Hospital Municipal de Badalona (bsa.cat) is an adult
university hospital located in Badalona, on the outskirts
of Barcelona (Catalonia, Spain), approximately 11 km from
the city center (calcularruta.com/barcelona-badalona.
html). Badalona has a population of 219,786 inhabitants
as of 2025, of whom about 162,000 are adults (=18 years)
(bdeex.com/es/naselenie/spain/Badalona).

The hospital offers a wide range of specialties, includ-
ing cardiology and internal medicine. The IMD has a ca-
pacity of 50-70 inpatient beds and registered 2,168 hospi-
talizations in 2023 and 2,157 in 2024.

CATEGORIZATION OF PATIENTS

The study analyzed all patients discharged with AHF
from our IMD during 2023 (January 1 to December 31),
including both primary (cardiac-related) and secondary
(non-cardiac-related) decompensation causes. Case selec-
tion involved reviewing all discharge summaries, encom-
passing both single hospitalizations and readmissions. All
data was obtained from the hospital’s clinical information
system.

HEART FAILURE DIAGNOSIS

A total of 567 hospitalizations were reviewed, from which
410 confirmed discharges with a diagnosis of AHF were
identified. Diagnostic validation required a positive clin-
ical assessment, jointly conducted by specialists in inter-
nal medicine and cardiology. In addition, measurement of
left ventricular ejection fraction (LVEF) was mandatory,
and baseline N-terminal pro B-type natriuretic peptide
(NT-proBNP) levels had to meet the age-specific diagnostic
thresholds established by the European Society of Cardiol-
ogy for AHF (see Figure 1).

COLLECTED INFORMATION

A total of 280 patients accounted for 410 hospitalizations,
including readmissions, allowing for baseline demo-
graphic analysis. Data collected included sex, age, body
mass index (BMI), HF etiology (ischemic or non-ischem-
ic), LVEF, HF phenotype, and heart rhythm categorized as
sinus rhythm, atrial fibrillation (AF), or pacemaker-de-
pendent rhythm. Data was also collected on comorbidi-
ties including hypertension, diabetes mellitus, chronic
obstructive pulmonary disease (COPD), sleep apnea syn-
drome, active cancer, hypothyroidism, stroke, and chron-
ic kidney disease (CKD). To recognize each condition, the
use of specific treatments was verified. Stroke was only
included if the patient had previous hospitalization for
this condition. Pre-existing CKD required an estimated
glomerular filtration rate <30 mL/min/1.73 m* during
a stable phase for inclusion. This analysis also incorpo-
rated admission values of blood pressure, NT-proBNP,
haemoglobin, creatinine, and eGFR, along with differ-
entiation of HF cause of decompensation (cardiac and
non-cardiac)
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INITIAL COHORT: 567 DISCHARGED SCREENED
(including single hospitalisations and rehospitalisations)

INCLUSION CRITERIA

Positive clinical judgement & LVEF assessment

Baseline NT-proBNP determination
>450 pg/ml (<55 years)
>900 pg/ml (55-75 years)
>1800 pg/ml (>75 years)

STUDY FLOW CHART

EXCLUSION CRITERIA (n: 157)
No NT-proBNP determination

Low/stable NT-proBNP levels

FINAL COHORT
410 HF discharges in 280 patients
169 single hospitalisations (60%)
73 rehospitalisations (26%)

Unknown LVEF
Misdiagnosed cases
External transfers

38 deaths in the first hospitalisation (14%)

Fig. 1 Study flow chart.

A total of 567 hospitalizations were initially classified as heart failure (HF). After applying clinical criteria, assessing left ventricular ejection
fraction (LVEF), and measuring peptide levels in accordance with European Society of Cardiology guidelines, 410 hospitalizations were
confirmed as HF, corresponding to 280 individual patients (including readmissions).

STATISTICAL ANALYSIS
All categorical variables are presented as absolute num-
bers (n) and percentages (%), while continuous variables
are expressed as mean # standard deviation (SD) and
range. NT-proBNP values, due to their significant skew-
ness and dispersion, are reported as median and inter-
quartile range (IQR, 25-75%). To compare qualitative data
between groups, the Chi-square test (Pearson’s y*) was
used for categorical variables. For continuous variables,
the Kruskal-Wallis test was applied to non-normally dis-
tributed data (screwed variables), while the ANOVA and
Student’s t-test were used for normally distributed vari-
ables.

0dds ratios (OR) with 95% confidence intervals (95%
CI) were calculated, and all statistical tests were two-sid-
ed, considering a p-value <0.05 as statistically significant.
All statistical analyses were performed using Microsoft
Excel 2021®. Multivariate analysis was not performed.

FOLLOW-UP AND CENSORING

Index hospitalisation was defined as the first admission
for acute HF during the study period. For in-hospital
mortality, time zero was the admission date, and patients
were followed until discharge. For post-discharge out-
comes, time zero was set at the discharge date. Patients
were followed until administrative censoring on July 31,
2024. Readmissions within 30 and 100 days were assessed
among patients who were alive at discharge and measured

over fixed windows of 30 and 100 days from the discharge
date. Mortality at 1-, 3-, and 6-months post-discharge was
evaluated using fixed windows of 30, 90, and 180 days, or
corresponding calendar months. Survivors without events
were right censored on July 31, 2024.

RESULTS

BASELINE DEMOGRAPHICS

During 2023, our IMD recorded 410 AHF hospitalisations
involving 280 patients (Table 1). The cause of HF decom-
pensation was determined by identifying the initial or
most significant contributing factor in its development,
while acknowledging that overlapping or multifactorial
mechanisms could not be excluded.

Our population was elderly (mean age 82), predom-
inantly female (54%), and typically overweight (mean
BMI 28.1). Women were generally older than men (84 vs
79 years) with nearly triple the proportion of nonagenar-
ians (29% vs 10%). This cohort showed high prevalence of
hypertension (85%), DM (45%), and AF (44%), with rela-
tively low coronary artery disease (CAD) incidence (20%).
This LVEF profile corresponded with predominantly (69%)
HF with preserved ejection fraction (HFpEF) versus a mi-
nority of patients (20%) exhibiting HF with reduced ejec-
tion fraction (HFrEF). Men had higher CAD rates (25% vs.
16%), lower mean LVEF (50.2% vs.56.5%), and more HFrEF
(30% vs 12%) (Table 2).
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Tab. 1 Precipitating causes of heart failure (n: 410 hospitalizations).

Acute heart failure: precipitating factors
Respiratory infection /insufficiency*
Worsening renal function?

Atrial fibrillation (new onset and worsening)?
Natural evolution (valvular disease/ amyloidosis)*
Sepsis®

Urinary infection®

Non-compliance’

Acute coronary syndrome

Anaemia (gastrointestinal bleeding)
Bradyarrhythmia®

Hip fractures

Ascitic decompensation

Stroke

Pulmonary embolism

Other

1: includes respiratory infections of viral or bacterial etiology (sepsis not included), respiratory insufficiencies partial pressure of oxygen
<60 mmHg with no proven infectious origin and overlapped cases. 2: Marked increase in serum creatinine compared to basal level
(conditioning issue). 3: includes new onset of atrial fibrillation cases and the exacerbation of previously known atrial fibrillation ones. 4:
includes cases of acute heart failure without a documented trigger for decompensation, occurring in the context of advanced valvular disease
(predominantly severe degenerative aortic stenosis) and prosthetic valve dysfunctions or, the detection of transthyretin (TTR) amyloidosis.

5: from any origin. 6: bacterial etiology (sepsis not included). 7: includes alcoholism, abandonment of treatment, low awareness of illness and
social isolation. 8: requiring permanent pacemaker placement. Categorical variables are expressed as absolute number and percentage.

Tab. 2 Characteristics of the study population.

Item All patients
Demography

n 280 (100%)
Age: yearsz SD (range) 83 (41-99)

BMI: Kg/m?+ SD (range)
Age distribution: n (%)

28.4 + 5.6 (16-49.1)

<59 years 10 (4%)
60-69 years 18 (6%)
70-79 years 65 (23%)
80-89 years 130 (46%)
290 years 57 (20%)
Etiology n (%)

CAD 55 (20%)
Non-CAD 225 (80%)
Cardiac rhythm n (%)

SR 134 (48%)
AF 119 (43%)
Pacemaker 27 (9%)
LVEF: % + SD (range) 53.7 + 12.3 (19-76)
HFrEF: n (%) 57 (20%)
HFmrEF: n (%) 30 (11%)
HFpEF: n (%) 193 (69%)

Female

152 (54%)
85 (46-99)

28.4 +5.8 (16-49.1)

2 (1%)
8 (5%)
31(20%)
68 (45%)
43 (28%)

22 (14%)
130 (86%)

73 (48%)
67 (44%)
12 (8%)
56.8 + 10.2 (20-76)
17 (11%)
13 (9%)
122 (80%)

Male p
128 (46%)
79 (41-96) <0.001
28.5 +5.3(17.6-44.1) 0.948
8 (6%)
10 (8%)
34 (27%)
62 (48%)
14 (11%)
33(26%) 0.019
95 (74%)
61(48%) 0.951
52 (41%) 0.561
15 (11%) 0.289
50.0 + 13.5 (19-76)
40 (31%) <0.001
17 (13%) 0.211
71 (55%) <0.001

BMI (body mass index); SD (standard deviation); CAD (coronary artery disease); SR (sinus rhythm); AF (atrial fibrillation); LVEF (left
ventricular ejection fraction); HFrEF (heart failure with reduced ejection fraction); HFmrEF (heart failure with mildly reduced rejection
fraction); HFpEF (heart failure with preserved ejection fraction). All categorical variables are expressed as absolute number and percentage
and all continuous variables are expressed as mean = SD, (range). Significant p values (between genders) are in bold (continuous variables

required Student’s t-test and categorical variable Pearson’s y* test).
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Nearly half (49%) of patients had three or more
non-cardiac comorbidities and men showed higher rates
of chronic respiratory diseases (58% vs 35%) and sleep
disorders (24% vs 14%), while hypothyroidism was more
common in women (16% vs 6%). (Table 3). The distribution
of HF phenotypes demonstrated a clear predominance
of HFpEF, which accounted for 193 out of 280 cases. This

Tab. 3 Main non-cardiac comorbidities of the studied population.

Edgardo J. Kaplinsky et al. Acta Medica (Hradec Kréalové)

group showed a notable female majority (64%). Beyond
sex, HFpEF was significantly associated with older age,
higher body mass index (BMI), and a greater prevalence of
AF (48% vs. 30% in HFrEF). As anticipated, patients with
HFrEF exhibited markedly lower LVEF and a higher prev-
alence of CAD (Table 4).

Comorbidity All patients Female Male p

Hypertension 242 (86%) 133 (88%) 109 (85%) 0.572
DM 130 (46%) 63 (41%) 67 (52%) 0.069
COPD 127 (45%) 53 (35%) 74 (58%) 0.001
SAS 52 (19%) 21 (14%) 31(24%) 0.028
Stroke 50 (18%) 30 (20%) 20 (16%) 0.368
CKD 42 (15%) 22 (14%) 20 (16%) 0.789
Hypothyroidism 33 (12%) 25 (16%) 8 (6%) 0.006
Active cancer 19 (7%) 7 (5%) 12 (9%) 0.125
>3 comorbidities 136 (49%) 68 (45%) 68 (53%) 0.163

DM (diabetes mellitus); COPD (chronic obstructive pulmonary disease), SAS (sleep apnea syndrome), CKD (chronic kidney disease).
Categorical variables are expressed as absolute number and percentage, and significant p values (between genders) are in bold (Pearson’s ¥?).

Tab. 4 Clinical profile of heart failure phenotypes of the studied population.

Item Total HFpEF HFmrEF HFrEF P

N = 100% 280 193 30 57

Female: n (%) 152 (54) 124 (64) 12 (40) 16 (28) <0.001
Male: n (%) 128 (46) 69 (36) 18 (60) 41(72)

Age: years 83 (41-99) 83 (46-99) 81(53-96) 77 (41-98) 0.020
BMI: Kg/m2 28.4 +5.5(16-49.1) 28.7+ 5.2 (17-49.1) 28.3+5.8(19-42.3) 26.8 + 5.8 (16-44.1) 0.001

CAD: n (%) 55 (20) 26 (14) 11(37) 18 (32) 0.005
Non-CAD: n (%) 225 (80) 167 (86) 19 (63) 39 (68)

LVEF: % 53.7 +12.3 (19-76) 61.2 +5.0 (50-76) 45.6 3.0 (41-49) 32.6 £ 5.7 (19-40) <0.001
SR: n (%) 134 (48) 84 (43) 16 (53) 34 (60) 0.083

AF:n (%) 119 (43) 92 (48) 10 (33) 17 (30) 0.032

Pacemaker: n (%) 27(9) 17(9) 4 (14) 6 (10) 0.714

Single Hosp: n (%) 169 (60) 117 (61) 14 (47) 38 (67) 0.192

Rehosp: n (%) 73 (26) 52 (27) 11(36) 10 (17) 0.137

Death: n (%) 38(14) 24 (12) 5(17) 9(16) 0.706

BMI (body mass index); SD (standard deviation); CAD (coronary arterg/

ejection fraction); HFrEF (heart failure with reduced ejection fraction

disease); SR (sinus rhythm); AF (atrial fibrillation); LVEF (left ventricular
; HFmrEF (heart failure with mildly reduced rejection fraction); HFpEF

(heart failure with preserved ejection fraction). Hosp (hospitalization). Rehosp (rehospitalizations). Death (at first hospitalization) All
categorical variables are expressed as absolute number and percentage and all continuous variables are expressed as mean = SD, (range).
Significant p values - between HF phenotypes are in bold (Anova for continuous variables / Pearson’s x? for categorical variables).

INDEX HOSPITALISATION: PATIENT PROFILES

& CLINICALTRAJECTORIES

Taking the first annual hospitalization for HF as the in-
dex episode, three distinct clinical trajectories were
identified (Table 5): single admission (n: 169), rehospi-
talizations with possible deaths (n: 73), and death during
initial hospitalization (n: 38). Across these groups, wors-
ening outcomes correlated with increased age (81, 84, 86
years; p: 0.0018), higher NT-proBNP levels (8,264, 10,084,

17,001 pg/ml; p <0.001), reduced kidney function (eGFR:
50.9, 45.3, 38.9 mL/min/1.73m? p <0.001) and lower hae-
moglobin values (11.9, 11.3, 11.2 g/dl; p = 0.044). In addi-
tion, a progressively higher proportion of non-cardiac
causes of AHF decompensation was observed across the
three groups (63%, 75%, and 84%; p: 0.013), suggesting
that AHF cases attributable to non-cardiac factors carry
a worse prognosis than those precipitated by a clearly
identifiable cardiac cause (e.g., arrhythmia, ACS).
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Tab. 5 Patient profiles and trajectories according to index hospitalization.
L) patl.i\:lnts hosp?tl:gﬁieation e o e s First ho[;;?::lization P
Total: n (%) 280 (100) 169 (60) 73(26) 38 (14)
Gender
Female: n (%) 152 (54) 97 (57) 33 (45) 22 (58) 0.195
Male: n (%) 128 (46) 72 (43) 40 (55) 16 (42)
Clinical findings
Age (years) 83 (41-99) 81(41-99) 84 (55-98) 86 (69-96) 0.001
BMI 28.4+55(16-49.1) | 28.5+59(17.3-49.1) | 28.2+5.1(16.0-40.0) | 28.3+4.6(20.1-42.3) 0.885
SBP 135.3 + 26.9 (60-230) | 136.6 + 27.0 (65-230) | 134.3+27.1(60-195) | 131.2 + 26.4 (70-200) 0.498
DBP 76.3 + 14.4 (30-115) 77.4 + 14.2 (40-110) 75.3 +14.9 (30-115) | 73.3 +14.0 (40-100) 0.222
Cr 1.52+1.0(0.42-6.63) | 1.40+0.9(0.42-6.24) | 1.55+0.8(0.47-5.09) = 2.01+1.5(0.48-6.63) 0.002
eGFR 47.8 = 21.9 (15-90) 50.9 + 21.8 (15-90) 45.3 + 20.8 (15-90) 38.9 +22.2 (15-90) 0.004
Hb (gr/dl) 11.6 +2.2(3.5-17.3) 11.9 + 2.3 (4.8-17.3) 11.3+2.2(3.5-16.4) 11.2 £ 2.0 (7.0-16.5) 0.044
NT (proBNP) 9938 (8841-11035) 8264 (6981-9547) 10084 (8083-12085) | 17101 (13623-20579) <0.001
Etiology: n (%)
CAD: 55 (20) 33(20) 19 (26) 4(8) 0.074
Non-CAD 225 (80) 136 (80) 54 (74) 35(92)
Cardiac rhythm: n (%)
SR 134 (48) 90 (53) 25(34) 19 (50) 0.023
AF 119 (43) 68 (40) 38(52) 13 (34) 0.126
Pacemaker 27(9) 11(7) 10 (14) 6(16) 0.085
LVEF: % 53.7 + 12.3 (19-76) 53.4 +12.9 (20-72) 54.8 +11.3 (19-76) 53.1+11.4 (34-76)
HF Phenotype: n(%)
HFrEF 57 (20) 38(22) 10 (14) 9(24) 0.257
HFmrEF 30(11) 14 (8) 11(15) 5(13) 0.257
HFpEF 193 (69) 117 (69) 52 (71) 24 (63) 0.679
AHF trigger n(%)
Cardiac 87 (31) 63 (37) 18 (25) 6(16) 0.013
Non-cardiac 193 (69) 106 (63) 55 (75) 32 (84)

SBP (systolic blood pressure) mmHG; DBP (diastolic blood pressure) mmHG; BMI (body mass index) Kg/m2; Cr (creatinine) mg/dl, eGFR
(estimated glomerular filtration rate) mL/min/1.73 m2; NT-proBNP (N-terminal pro-brain type natriuretic peptide) pg/ml; CAD (coronary
artery disease); SR (sinus rhythm); AF (atrial fibrillation); SD (standard deviation); LVEF (left ventricular ejection fraction); HFrEF (heart
failure with reduced ejection fraction); HFmrEF (heart failure with mildly reduced ejection fraction); HFpEF (heart failure with preserved

ejection fraction).

MORTALITY AND REHOSPITALIZATION RATE

During the study period (2023), all-cause mortality was
19.6% (n: 55) all through hospitalization. Cumulative mor-
tality rose to 26% (n: 73) at 3 months and 30% (n: 84) at
6 months after discharge, considering the last recorded
event. Deaths were documented across all settings, in-
cluding private residences, nursing homes for retired/
older people, convalescence facilities, and during sub-
sequent hospitalizations in 2024. These findings empha-
size a pronounced early mortality burden that not only
persists but progressively intensifies within this elderly
cohort (Figure 2).

In our study, 410 hospitalizations were recorded
among 280 patients, of which 113 (28%) represented re-
hospitalizations. The readmission rate was 9.9% within
the first 30 days, rising to 22.7% by 100 days. Sequentially,
69 patients experienced a first readmission (second hos-

pitalization), 27 patients a second readmission (third hos-
pitalization), 13 patients a third readmission (fourth hos-
pitalization), and 4 patients a fourth readmission (fifth
hospitalization)

DISCUSSION

As was previously described, our cohort of AHF patients
was elderly (mean age 82), predominantly female (54%),
with high rates of hypertension (85%), DM (45%), and AF
(44%), and a notably reduced presence of CAD (20%) and
HFrEF (20%). These findings align with other European
cohorts of patients with decompensated HF managed in
IMDs including the RICA (9) and RICA-2 registries (10), the
PRECIC study (11), the SMIT study (12), the ATHENA study
(13), as well as the series reported by Davidge et al. (6), De
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Matteis etal. (8), Chuda etal. (14), and Bazmpanietal. (15)  (mean age 69 years) with higher proportions of men (63%),
(Table 6). In contrast, the large and broadly representative ~ CAD (53%), and HFrEF (67%), underscoring the age-related
ESC-HF-LT registry (n: 4,449) included a younger cohort  shift in heart failure phenotype (16).
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= 64.2%
? 60 S
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e
=]
(73} |
9 200 | 00 |
‘D
° |
3
5 |
. R
Hospital stay Month 1 Month 3 Month 6
Time Point AtRisk Interval Deaths Survival Probability =~ Cumulative Survival Probability
In-Hospitat 280 55 0.8036 0.8036
Month 1 225 18 0.9200 0.7393
Month 3 207 1 0.9469 0.6997
Month 6 196 18 0.9184 0.6424
Month 6 198 16 0.9184 0.6424

Fig. 2 Life curve for acute heart failure cohort.

Kaplan-Meier survival curve for patients discharged after acute AHF hospitalization, using actuarial estimates at 1, 3, and 6 months.
Cumulative survival probabilities were 73.9% at 1 month, 70% at 3 months, and 64.2% at 6 months. Patients were followed until July 31,
2024, with right-censoring applied to those who survived beyond each interval. At Risk: Number of patients alive at the start of each
interval. Interval Deaths: Number of deaths occurring during that interval. Survival Probability: Likelihood of surviving that specific interval.
Cumulative Survival Probability: Overall chance of surviving from baseline to the end of that interval. So, by 6 months, the estimated
survival probability is 64.2%, meaning roughly two-thirds of the cohort survived that long.

Tab. 6 Characteristics of acute heart failure patients admitted to internal medicine departments.

PRECIC SMIT | ATHENA Chuda De Davidge Bazmpani,

Item HMB RICA (9) RICA-2 (10) nglc;y S(ti;;y sal_;i)y (2; :)l l;l::aatlt?éi etal(s) etal(15)
Country Spain | Spain & Portugal | Spain & Portugal | Portugal | Italy Italy Poland | Italy | Sweden| Greece
N 280 5,644 1,000 429 770 276 75 6,930 | 5,029 137
Age 82 81 83 79 82 83 81 81 79 81
Women (%) 54 53 51 62 55 53 61 51 45 51
CAD (%) 20 26 24 34 31 30 39 48 46 44
Non-CAD (%) 80 74 76 66 69 70 61 52 54 56
AF (%) 43 53 68 52 47 47 48 45 58 72
LVEF 53 55 57 44 45 42

HFrEF (%) 20 28 34 30 28 35 44 35
HFpEF (%) 69 61 52 70 40 47 56 52
DM (%) 46 46 50 48 36 37 44 30 26 47
Hypertension (%) | 86 86 88 87 73 79 72 53 75 70

Acute heart failure patients admitted to internal medicine departments consistently exhibit (albeit with some variations), elevated mean
age, female predominance and higher prevalence of hypertension, DM, and AF with comparatively lower rates of coronary artery disease
(CAD) and (HFrEF).

HMB (Hospital Municipal de Badalona). DM (diabetes mellitus), AF (atrial fibrillation), CAD (coronary artery disease), LVEF (left ventricular
ejection fraction) HFrEF (heart failure with reduced ejection fraction), HFpEF (heart failure with preserved ejection fraction). Blank boxes:
data not available.
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Returning to our cohort, we observed an all-cause
in-hospital mortality rate of 19.6%, a figure substantially
higher than those reported in major multicenter stud-
ies, including the KaRen study (2.4%) (17), OPTIMISE-HF
(3.8%) (18), the ADHERE registry (4.0%) (19), the SMIT
study (5.9%) (12), the PRECIC study (7.9%) (11), and the
JROADHEF registry (7.7%) (20). Despite these differences,
our findings are consistent with single-center studies of
older, comorbid populations, which have reported compa-
rable in-hospital mortality rates: 20% in Lodz (14), 12.7% in
Prague (21), 12% in Vellore (22), and 19% in Florence (geri-
atric ATHENA cohort) (13).

Focusing in rehospitalisations, these represent a criti-
cal inflection point in the HF trajectory, with the greatest
vulnerability occurring within 30-90 days after discharge
(5, 6, 23-25). In our cohort, readmissions were frequent,
accounting for 28% of the total 410 hospitalisations, with
30-day and 100-day readmission rates of 9.9% and 22.7%,
respectively. Figures from other series demonstrate nota-
ble variation: 30-day readmission rates of 24.8% in New
York, USA (25) and 23.8% in Adelaide, Australia (7), while
in Halmstad, Sweden, a 100-day rate of 33% was report-
ed (6). Moreover, Sager et al. (Lund, Sweden) reported
30-day mortality and readmission rates of 40% and 24%
with continuous furosemide infusion compared with
20% and 40% using bolus injection. In a real-world study,
Wideqvist et al. (Gothenburg, Sweden) observed 30-day
and 90-day readmission rates of 11.4% and 21% in patients
with AHF (26). Taken together, these variations in both
mortality and rehospitalisation rates underscore impor-
tant differences across healthcare systems, discharge
planning practices, patient demographics, and comor-
bidity burden.

As it was observed, three clinical trajectories emerged
from the index hospitalization: (1) single admission, (2)
rehospitalization - with some subsequent deaths, and (3)
death during the initial stay. Across these groups, greater
clinical severity was consistently associated with older
age, renal dysfunction, and elevated NT-proBNP levels.
Overall, the severity indicators identified in our cohort
are in line with prior reports. For instance, De Matteis et
al. demonstrated a 2.5-fold increase in in-hospital mor-
tality among AHF patients aged >85 years (8). Similarly,
the PRECIC study identified advanced age (>80 years) as
a significant predictor of one-year mortality (p: 0.001)
(11), while the JROADHF registry confirmed age as an in-
dependent predictor of in-hospital mortality (p<0.001)
(20). In addition, the ESC-HF-LT registry reported age
as a key determinant of annual all-cause mortality in
HF patients, with risk increasing per 5-year increment
(p<0.0001) (16). Finally, Al-Omary et al. found advancing
age (per 10-year increment; p<0.001) to be a univariate
predictor - among other factors - of annual AHF read-
missions (27)

In the context of renal dysfunction, Chuda et al. report-
ed that AHF patients with CKD or more than three comor-
bidities (among other factors) had a higher risk of rehos-
pitalisation (p<0.05) (14). Davidge et al. similarly observed
a significantly increased admission rate among patients
with severely impaired renal function (eGFR <30 ml/min;
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p: 0.005) (6). In addition, Wideqvist et al. and Al-Omary et
al. found that readmitted patients had higher rates of CKD
(p: 0.001 and p: 0.082, respectively) (26, 27). For its part,
the ESC-HF-LT registry also identified renal dysfunction
as a strong predictor of all-cause mortality in HF patients
(p<0.001) (16).

Lastly, baseline NT-proBNP levels at index hospital-
ization emerged as a risk factor in our cohort for both
mortality and rehospitalisation, consistent with prior
well-established evidence (1-3). Udani et al. stratified
21,445 AHF patients into admission quartiles (<1,669;
1,670-4,274; 4,275-10,499; >10,500 pg/ml), showing pro-
gressively higher in-hospital mortality (0.9%, 1.4%, 2.5%,
4.7%; all p<0.005) and increased 60-day readmission in the
highest quartile (p: 0.013 vs. group 1; p: 0.014 vs. group 2),
persisting at 90 days only against group 1 (p: 0.021) (28).
Sager et al. reported 30-day mortality of 20% in elderly
AHF patients with mean NT-proBNP 9,640 pg/ml versus
40% with 15,901 pg/ml (25). The BIOSTAT-CHF program
(n: 2,516) identified NT-proBNP >4,000 pg/ml as a ma-
jor mortality predictor, alongside age >70 years, elevated
blood urea nitrogen, and low hemoglobin (29). Similarly,
Huang et al. found that AHF patients who died had signif-
icantly higher NT-proBNP than survivors (15,942 vs. 6,013
pg/ml; p<0.001), with risk rising from a cut-off of 8,100
pg/ml (30).

Therefore, our series aligns with published data on
baseline characteristics of AHF patients hospitalised in
IMDs. Moreover, our findings reaffirm the established as-
sociation between adverse prognosis and advanced age,
comorbidities, renal dysfunction, and elevated baseline
NT-proBNP levels.

LIMITATIONS

The present study has several limitations that warrant
consideration. First, the retrospective design of our anal-
ysis is inherently subject to multiple biases. Second, the
single-centre nature of this series introduces an addition-
al bias. Third, there is a low representation of younger pa-
tients, individuals with CAD or heart HFrEF, as the study
was conducted in an IMD (not in a cardiology one).

CONCLUSIONS

This study offers a real-world snapshot of AHF patients
admitted to an urban IMD. The cohort was predominantly
elderly and female, with multiple cardiac and non-cardi-
ac comorbidities, a low prevalence of CAD and HFrEF, and
high rates of rehospitalization and in-hospital mortality.
In addition, clinical data from index hospitalizations - in-
cluding age, renal dysfunction, haemoglobin, NT-proBNP
levels, and the proportion of non-cardiac versus cardiac
AHF causes - were identified as severity markers.

In conclusion, highlighting experiences like ours un-
derscores the challenges of this clinical scenario, while
offering valuable lessons and supporting strategies to im-
prove care for a highly vulnerable population.
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