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Abstract

Background: Heart failure (HF) is a major cause of global morbid-
ity and mortality. Patients with acute decompensated chronic HF (ad-
CHF) usually have more comorbidities, whereas those with de novo
acute HF (dn-AHF) may have a more severe clinical presentation.
Despite extensive research on HF, comparative data on in-hospital
outcomes and mortality between these groups are scarce in Latin
American countries. The aim of this study was to evaluate differences
in in-hospital complications and mortality among patients hospital-
ized with either dn-AHF or ad-CHF.

Methods: An ambispective study was conducted at a tertiary hospital
in Colombia, including 780 patients hospitalized for acute HF. Pa-
tients were classified as dn-AHF or ad-CHF, and sociodemographic,
clinical, and in-hospital outcomes were compared using bivariate
analysis. A Firth penalized logistic regression model was used to as-
sess the association between dn-AHF and in-hospital mortality.

Results: Of these patients, 39.2% had dn-AHF, and 60.8% had ad-
CHF. Median ages were 67 (interquartile range (IQR): 56 - 76) and 66
(IQR: 55 - 79) years, respectively. Both groups had a predominance
of reduced left ventricular ejection fraction, with median values of
30% in ad-CHF and 34% in dn-AHF. Ad-CHF patients had more co-
morbidities, whereas dn-AHF patients showed higher rates of cardiac
and non-cardiac complications. Intensive care unit (ICU) admission
rates were similar, the need for invasive mechanical ventilation (P
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< 0.001) and the occurrence of infections (P = 0.049) were signifi-
cantly more frequent in patients with dn-AHF. In-hospital mortality
was higher in dn-AHF than ad-CHF (9.8% vs. 5.5%, P =0.023). After
adjustment, dn-AHF remained independently associated with greater
in-hospital mortality (odds ratio (OR): 1.87; 95% confidence interval
(CD): 1.07 - 3.31; P=0.029).

Conclusions: Patients with dn-AHF experienced more in-hospital
complications and higher mortality than those with ad-CHF, despite
similar ICU admission rates and fewer comorbidities. These results
highlight the prognostic importance of dn-AHF and underscore the
need for early identification, vigilant monitoring, and phenotype-spe-
cific management from admission to improve outcomes, particularly
among patients with reduced ejection fraction.

Keywords: Acute decompensated chronic heart failure; De novo
acute heart failure; In-hospital mortality; Complications

Introduction

Heart failure (HF) is a significant global health problem, af-
fecting more than 64 million individuals worldwide [1]. De-
spite advancements in pharmacotherapy, its mortality rate
remains high, reaching 6.7-17.9% at discharge and 10.9% at
30 days in the Latin American context [2-4]. Data from the
Rochester Epidemiology Project, a population-based registry
in Minnesota, USA, revealed that patients with a history of HF
are rehospitalized an average of 0.87 times per year, making
HF one of the most frequent causes of hospitalization [5, 6].
Clinical manifestation of acute HF (AHF) can occur either
as acute decompensated chronic HF (ad-CHF) or as a de novo
AHF (dn-AHF) [7, 8]. Approximately one-third of AHF cases
correspond to the latter modality [9]. It is notable that 3-month
post-discharge mortality is significantly higher in patients with
ad-CHF compared to dn-AHF [9, 10], although this trend does
not seem to hold for in-hospital mortality [10, 11].
Differentiation of in-hospital mortality between dn-AHF and
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ad-CHF events is imperative. Decompensatory episodes often af-
fect older patients with significant comorbidities, including a his-
tory of previous HF hospitalizations. Scientific evidence on this
matter remains inconclusive. While some studies report higher
in-hospital mortality in dn-AHF episodes [10-12], others show
the opposite or find no statistically significant differences [11].

Despite recent improvements in the epidemiological and
clinical characterization of HF in Latin America, the compari-
son of in-hospital mortality between patients with dn-AHF and
ad-CHF has not been widely reported, resulting in a significant
knowledge gap in our continent [13, 14]. Consequently, our
study aims to evaluate in-hospital outcomes and mortality in pa-
tients with a dn-AHF event versus those with an ad-CHF event
in a high-complexity hospital in Colombia, South America.

Materials and Methods

This study was conducted with data from the Registro Institu-
cional de Falla Cardiaca Aguda (RIFACA) of Fundacion Valle
del Lili (FVL) in Cali, Colombia. This is an ongoing ambispec-
tive observational registry, which combines retrospective and
prospective data collection, of patients diagnosed with AHF,
who are managed by the Heart Failure Unit of the Cardiology
Service at FVL in Cali, Colombia.

Data collection

The recruitment period started on January 1, 2011, and is on-
going to the current date. The study population comprised 780
patients over 18 years old who were diagnosed with AHF at
admission or during hospitalization, with data available on the
chronicity of their diagnosis as of December 2021. All data were
collected from medical records, including sociodemographic
variables, medical history (cardiovascular and non-cardiovascu-
lar conditions), pharmacological therapy before and during hos-
pitalization, clinical manifestations at admission and discharge,
HF classification, laboratory and imaging results, cardiovascu-
lar interventions, complications (both cardiovascular and non-
cardiovascular), functional status at discharge, prescribed medi-
cation at discharge, and discharge condition (alive or deceased).

Statistical analysis

A bivariate analysis was conducted to characterize the study
population and to assess differences in hospital outcomes and
mortality between dn-AHF and ad-CHF patients. The normal-
ity of quantitative variables was assessed using the Kolmogo-
rov-Smirnov test. For variables meeting the normality assump-
tion, the mean was used as the measure of central tendency
and the standard deviation (SD) as the measure of dispersion;
otherwise, the median and interquartile range (IQR) were re-
ported. Categorical variables were summarized as absolute fre-
quencies and percentages.

Comparisons between groups based on the study popula-
tion were conducted according to the type of variable. Quanti-

tative variables were analyzed using the Student’s #-test or the
Mann-Whitney test, depending on whether the normality as-
sumption was met. Categorical variables were compared using
the Chi-square test or Fisher’s exact test, as appropriate. Ad-
ditionally, we used Firth penalized logistic regression to model
the association between dn-AHF and in-hospital mortality, ac-
counting for potential small-sample bias. We initially specified
a fully adjusted model including baseline covariates selected
based on clinical relevance: age, sex, coronary artery disease
(CAD), diabetes mellitus (DM), thyroid disease, chronic ob-
structive pulmonary disease (COPD), chronic kidney disease
(CKD), and valvular heart disease. A backward elimination ap-
proach was then applied, sequentially removing variables that
were not statistically significant, did not act as confounders,
and did not improve model fit according to the likelihood ratio
test. Model 4, which included sex, CAD, and COPD as covari-
ates, was retained as the final model for its balance between
clinical interpretability and parsimony.

All analyses were conducted using available data for each
variable. Proportions and summary statistics were calculated
based solely on patients with available data for the specific
variable, without applying any imputation methods. Miss-
ing data were < 5% for most variables; those exceeding this
threshold, or when relevant, were explicitly reported to ensure
transparency.

Ethical considerations

This registry adheres to the ethical principles outlined in the
Declaration of Helsinki [15]. The study protocol was approved
by the Comite de Etica en Investigacion Biomedica (CEIB) of
FVL (approval No. 869). In accordance with Resolution 8430 of
1993 issued by the Colombian Ministry of Health, the protocol
is classified as minimal risk, as it does not involve additional
interventions exceeding standard clinical practice. Accordingly,
the CEIB waived the requirement to obtain informed consent
from participating patients. Participant identities were protected
through record coding and restricted access.

Results

General characteristics

The study included 780 patients with AHF, classified into two
groups based on the chronicity of their HF diagnosis: 306
(39.2%) patients with dn-AHF and 474 (60.8%) patients with
ad-CHF. The age distribution showed a median age of 66 years
(IQR: 56.0 - 76.0) in the ad-CHF group and 67 years (IQR:
55.0 - 79.0) in the dn-AHF group. The proportion of male pa-
tients was similar in both groups, with 58.8% in the ad-CHF
group and 53.7% in the dn-AHF group. The median left ven-
tricular ejection fraction (LVEF) was significantly lower in the
ad-CHF group (30.0%, IQR: 20.0 - 45.0) compared to the dn-
AHF group (34.0%, IQR: 25.0 - 45.0; P=0.001) (Table 1).
The most frequent etiology of HF in both groups was is-
chemic; however, it was significantly higher in the dn-AHF
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Table 1. Baseline Characteristics of the Study Population

Variable Ad-CHF (n = 474) Dn-AHF (n =306) P value
Age (median, IQR) 66.0 (56.0 - 76.0) 67.0 (55.0 - 79.0) 0.6
Male sex (n, %)? 276 (58.8) 161 (53.7) 0.2
LVEF (median, IQR)? 30.0 (20.0 - 45.0) 34.0 (25.0 - 45.0) 0.001*
Main HF etiologies ® 0.002*

Ischemic (n, %) 142 (30.0) 115 (37.6)

Dilated (n, %) 103 (21.7) 31 (10.1)

Valvular (n, %) 70 (14.8) 40 (13.1)

Idiopathic (n, %) 50 (10.5) 48 (15.7)

Arrhythmic (n, %) 32 (6.8) 15 (4.9)

Hypertensive (n, %) 28 (5.9) 24 (7.8)

aMissing data were observed for sex in 5 (1.1%) and 6 (2.0%) patients in the ad-CHF and dn-AHF groups, respectively (1.4% overall), and for LVEF
in 46 (9.7%) and 9 (2.9%) patients, respectively (7.1% overall). ® Remaining etiologies not shown were grouped as ‘Other etiologies’ (ad-CHF: 49/474
[10.3%]; dn-AHF: 33/306 [10.8%)]), including, for example, hypertrophic/restrictive cardiomyopathy, Chagas or viral cardiomyopathy, chemotherapy-
related cardiotoxicity, and other causes. *P < 0.05. IQR: interquartile range; ad-CHF: acute decompensated chronic heart failure; dn-AHF: de novo acute

heart failure; LVEF: left ventricular ejection fraction; HF: heart failure.

group (30.0% in ad-CHF vs. 37.6% in dn-AHF; P =0.002). In
the dn-AHF group, idiopathic etiology was the second most
common (15.7% vs. 10.5%), whereas in the ad-CHF group,
dilated cardiomyopathy was the second most common (21.7%
vs. 10.1%) (Table 1).

Regarding comorbidities, a higher prevalence of both car-
diovascular and non-cardiovascular conditions was observed

in the ad-CHF group. Hypertension (HTN) remained the most
common comorbidity in both groups, with no significant dif-
ference between them (67.7% in ad-CHF vs. 63.0% in dn-
AHF; P = 0.2). Other comorbidities with significantly higher
prevalence in the ad-CHF group included CAD (33.8% vs.
19.3%; P < 0.001), atrial fibrillation (AF) (30.6% vs. 11.3%; P
<0.001), valvulopathies (43.0% vs. 11.0%; P <0.001), pulmo-
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Figure 1. Comparison of comorbidities in patients with ad-CHF and dn-AHF. *Valvulopathies were analyzed as a composite vari-
able including aortic (15.0% in ad-CHF vs. 4.6% in dn-AHF; P < 0.001), mitral (30.6% vs. 7.2%; P < 0.001), and tricuspid (15.2% vs.
3.3%; P < 0.001) disease. Missing data for CKD were present in 49 patients (10.3%) in the ad-CHF group and 32 patients (10.5%)
in the dn-AHF group, accounting for 10.4% of the overall population. AF: atrial fibrillation; ad-CHF: acute decompensated chronic
heart failure; dn-AHF: de novo acute heart failure; CAD: coronary artery disease; CKD: chronic kidney disease; COPD: chronic
obstructive pulmonary disease; DVT: deep vein thrombosis; DM: diabetes mellitus; HTN: hypertension; PE: pulmonary embolism.
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nary embolism (6.9% vs. 2.8%; P=0.027), and thyroid disease
(17.7% vs. 10.8%; P =0.011) (Fig. 1).

Deep vein thrombosis (3.5% vs. 2.1%; P = 0.4), stroke
(9.8% vs. 6.0%; P=0.10), CKD (17.5% vs. 16.0%; P = 0.56),
COPD (15.2% vs. 13.1%; P = 0.5), dyslipidemia (11.8% vs.
8.8%; P=10.2), DM (25.7% vs. 26.5%; P =0.9), and neoplasm
(7.0% vs. 7.8%; P = 0.7) did not show statistically significant
differences between groups. Notably, DM and neoplasm were
the only comorbidities with a slightly higher numerical preva-
lence in the dn-AHF group.

Clinical presentation at admission

Clinical profiles at admission also differed significantly be-
tween groups (P < 0.001). Acute decompensation of chronic
HF predominated in ad-CHF (75.7%), whereas acute coro-
nary syndrome (ACS) with HF (23.2% vs. 9.1%), pulmonary
edema (16.0% vs. 5.1%), and hypertensive AHF (6.9% vs.
2.3%) were more frequent in dn-AHF. Cardiogenic shock oc-
curred in both groups, slightly more often in dn-AHF (7.2%
vs. 5.1%).

Chest pain was the predominant symptom among patients
with dn-AHF (40.2% vs. 25.7%, P <0.001), whereas orthopnea
was more frequently reported in the ad-CHF group (41.4%
vs. 30.7%, P = 0.003). Other symptoms, such as paroxysmal
nocturnal dyspnea and jugular venous distention, were also
more prevalent in the ad-CHF group. Vital signs on admission
showed that patients with dn-AHF had a higher median heart
rate, higher median blood pressure, and a lower proportion of
oxygen saturation above 92% compared to the ad-CHF group
(Table 2).

Patients with ad-CHF exhibited a higher prevalence of
more advanced New York Heart Association (NYHA) func-
tional classes (III and IV), while patients with dn-AHF were
more frequently classified in lower NYHA classes (I and II)
(P <0.001). The distribution of Stevenson hemodynamic pro-
files also differed significantly between the groups (P <0.001).
Profiles A and B were more prevalent among dn-AHF patients,
whereas profiles C and L were more frequent in the ad-CHF
group. Stevenson profile B was the most prevalent in both
groups (Table 2).

Regarding laboratory parameters, patients with ad-CHF
exhibited slightly lower hemoglobin concentrations and high-
er N-terminal pro-B-type natriuretic peptide (NT-proBNP) and
creatinine levels. In contrast, patients with dn-AHF exhibited
significantly higher leukocyte counts and troponin I levels,
both reaching statistical significance (P < 0.001) (Table 2).

During hospitalization, a higher requirement for invasive
mechanical ventilation (IMV) was observed in the dn-AHF
group (22.9%) compared to the ad-CHF group (13.1%) (P <
0.001). Additionally, the dn-AHF group had a significantly
higher requirement for coronary stenting (14.4% vs. 2.1%, P
< 0.001) and central venous catheter placement (27.1% vs.
19.0%, P = 0.010). In contrast, intensive care unit (ICU) ad-
mission rates (P = 0.6), median ICU stay (P = 0.7) and trans-
fusion requirements (P = 0.2) did not differ significantly be-
tween groups. Regarding intravenous inotropic agents, the

ad-CHF group had a greater requirement for milrinone (30.8%
vs. 19.3%, P < 0.001) and levosimendan (9.5% vs. 5.2%, P =
0.042), while the dn-AHF group showed a higher use of dobu-
tamine (11.8% vs. 6.3%, P=0.011) (Fig. 2).

Arrhythmias were the most frequent cardiovascular com-
plication in both groups (15.2% vs. 15.2%; P = 0.7). Among
non-cardiovascular complications, infections were significantly
more prevalent in the dn-AHF group (14.1% vs. 9.2%, P=0.049)
(Table 3). A significant difference was observed in in-hospital
mortality; patients with dn-AHF had a mortality rate of 9.8%,
compared to 5.5% in the ad-CHF group (P = 0.023) (Fig. 2).

In the multivariable model, dn-AHF was independently
associated with in-hospital mortality (odds ratio (OR): 1.87;
95% confidence interval (CI): 1.07 - 3.31; P = 0.029). In con-
trast, male sex was associated with a lower risk of in-hospital
death (OR: 0.56; 95% CI: 0.32 - 0.99; P = 0.047). Although
both CAD and COPD showed positive trends toward increased
mortality risk (CAD (OR: 1.69; 95% CI: 0.92-3.04; P=0.092);
COPD (OR: 1.88; 95% CI: 0.94-3.57; P = 0.073)); these as-
sociations did not reach statistical significance (Fig. 3).

HF was the leading cause of death in both groups. Non-
cardiovascular causes were more frequent in the dn-AHF
group, with infections accounting for a notable proportion
(16.0% in dn-AHF vs. 4.0% in ad-CHF) (Table 3).

Discussion

Our study provides a clear perspective on the differences in
complications and mortality between patients with dn-AHF
and ad-CHF. Significant disparities were observed, as indi-
viduals with dn-AHF experienced nearly twice the in-hospital
mortality of their ad-CHF counterparts. This excess mortal-
ity persisted despite similar ICU admission rates between the
groups and a greater comorbidity burden in patients with ad-
CHF. These findings are particularly relevant in Colombia and
Latin America, where healthcare settings and patient profiles
may differ from those reported in international studies, and
where region-specific evidence on acute HF remains scarce.

Demographics and clinical characteristics

Our distribution between ad-CHF and dn-AHF presentations
is similar to that reported by Younis et al, who described a
comparable proportion of dn-AHF among patients hospital-
ized with AHF [16]. Regarding demographics, the male pre-
dominance observed in our cohort has also been reported in
previous studies, including that of Mulla et al [17]. The ob-
served median age in both groups likely reflects the epide-
miological profile of HF in the Americas, where patients tend
to develop HF at earlier ages [18]. This trend may be further
influenced by the male predominance in our cohort, as men
are more likely to develop ACS leading to HF before the age
of 70, whereas HF becomes more prevalent among women
after the age of 70 - 80 [19, 20].

Similarly, the clinical characteristics observed in our study
align with previous reports, as the ad-CHF group exhibited a

510 Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™ | https://cr.elmerpub.com



Pelaez-Martinez et al

Cardiol Res. 2025;16(6):507-517

Table 2. Clinical, Hemodynamic and Biomarker Profile at Admission

Variable Ad-CHF (n =474) Dn-AHF (n = 306) P value
Clinical profile on admission <0.001%*
Hypertensive AHF (n, %) 11 (2.3) 21 (6.9)
Pulmonary edema (n, %) 24 (5.1) 49 (16.0)
HF with acute decompensation (n, %) 359 (75.7) 116 (37.9)
Right-sided HF (n, %) 13 (2.7) 27 (8.8)
ACS with HF (n, %) 43 (9.1) 71 (23.2)
Cardiogenic shock (n, %) 24 (5.1) 22(7.2)
Most prevalent signs/symptoms
Orthopnea (n, %) 196 (41.4) 94 (30.7) 0.003*
Chest pain (n, %) 122 (25.7) 123 (40.2) <0.001*
Nocturnal paroxysmal dyspnea (n, %) 143 (30.2) 60 (19.6) 0.001*
Jugular venous distention (n, %) 142 (30.0) 56 (18.3) <0.001*
Vital signs
Heart rate (median, IQR) 84.0 (71.0 - 99.0) 88.5(77.2 - 103.8) <0.001*
Respiratory rate (median, IQR) 19.0 (18.0 - 22.0) 19.0 (18.0 - 22.0) 0.6
Systolic blood pressure (median, IQR) 120.0 (103.0 - 139.0) 128.0 (110.0 - 149.0) <0.001*
Mean arterial pressure (median, IQR) 73.0 (61.0 - 86.0) 76.0 (65.5 - 88.0) 0.010*
Oxygen saturation > 92% (n, %) 378 (80.8) 222 (74.7) 0.080
Functional class classification by the New York Heart Association® <0.001%*
Class I (n, %) 23 (5.3) 44 (16.4)
Class II (n, %) 90 (20.9) 88 (32.8)
Class III (n, %) 189 (43.9) 95 (35.4)
Class IV (n, %) 129 (29.9) 41 (15.3)
Hemodynamic profile (Stevenson’s classification) <0.001*
Stevenson A (n, %) 58 (12.2) 56 (18.3)
Stevenson B (n, %) 269 (56.8) 194 (63.4)
Stevenson C (n, %) 126 (26.6) 48 (15.7)
Stevenson L (n, %) 21 (44) 8(2.6)
Laboratory values
Hemoglobin (g/dL) (median, IQR) 12.6 (10.7 - 14.2) 12.9 (11.3 - 14.4) 0.046*
Leukocytes (cells/uL) (median, IQR) 7,490 (5,830 - 10,105) 8,975 (6,837.5 - 11,700) <0.001%*
Troponin I (ng/mL) (median, IQR) 23.1 (1.0 - 73.8) 47.0 (7.4 - 200) <0.001*
Creatinine (mg/dL) (median, IQR) 1.2(0.9-1.6) 1.1(09-14) 0.021%*
NT-proBNP (pg/mL) (median, IQR) 4,151 (1,257 -9,590.8) 3,309 (1,594.5 - 8,312.8) 0.6

aMissing data for New York Heart Association functional class at admission were recorded in 43 patients (9.1%) in the ad-CHF group and 38 patients
(12.4%) in the dn-AHF group. *P < 0.05. ACS: acute coronary syndrome; ad-CHF: acute decompensated chronic heart failure; AHF: acute heart
failure; dn-AHF: de novo acute heart failure; HF: heart failure; IQR: interquartile range; LVEF: left ventricular ejection fraction; NT-proBNP: N-terminal

pro-B-type natriuretic peptide.

higher prevalence of congestive symptoms, including ortho-
pnea, paroxysmal nocturnal dyspnea, and jugular venous dis-
tension [21]. Additionally, the combined prevalence of Ste-
venson profiles B+C, indicative of congestive or combined
hypoperfusive-congestive states, was higher in the ad-CHF
group (83.4% vs. 79.1%). Consistently, patients with ad-CHF
in our cohort also exhibited a greater burden of comorbidities

compared with those presenting with dn-AHF. These observa-
tions are well supported by the literature, as a meta-analysis of
38,320 patients from 15 studies demonstrated that comorbidi-
ties such as HTN, ischemic heart disease, AF, and stroke were
more prevalent in ad-CHF compared to dn-AHF patients [10].

The NYHA functional class profile at admission in ad-
CHF patients predominantly presented with worse classes,
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deterioration: increase of more than 0.5 mg/dL in baseline or reported creatinine at admission. **Among those admitted to the
ICU, median stay was 5.0 days (IQR 3.0 - 9.0) in the ad-CHF group and 5.0 days (IQR 3.0 - 10.0) in the dn-AHF group; ICU-stay
data were missing for 203 (42.9%) ad-CHF and 119 (38.9%) dn-AHF patients. CVC: central venous catheter; ad-CHF: acute de-
compensated chronic heart failure; dn-AHF: de novo acute heart failure; HF: heart failure; ICU: intensive care unit; IMV: invasive

mechanical ventilation; IQR: interquartile range.

aligned with data from a prospective study in Israel [16]. Al-
though expected, this observation reinforces the link between
chronic disease burden and worse functional status in ad-CHF
and underscores the need for tailored management strategies
informed by patients’ clinical history and comorbidity profile.

On the other hand, and in contrast to that study, our popu-
lation showed statistically significant but clinically modest dif-
ferences in hemoglobin and creatinine levels, which could be
attributed to a lower prevalence of comorbidities compared
to the Isracli population [16]. This may reflect broader epide-
miological patterns, as HF in Latin America tends to present at
younger ages and with distinct etiological profiles, including
region-specific causes such as Chagas disease and hypertensive
heart disease, which contribute to a lower overall burden of mul-
timorbidity, known to increase with age in HF patients [22-24].

The elevated troponin I levels observed in our cohort, par-
ticularly among dn-AHF patients, are consistent with previous
findings that associate this biomarker with adverse outcomes
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in AHF [25]. Similar to our findings, where a lower LVEF
was observed in the ad-CHF group, the Spanish Acute Heart
Failure Registry also reported a higher prevalence of patients
with ad-CHF having an LVEF < 40%. A similar pattern was
noted for patients with an LVEF between 40% and 49% [9].
These findings could be explained by the chronic progression
and ventricular remodeling associated with the more hetero-
geneous etiological profile observed in ad-CHF. Likewise, in
relation to the LVEF, the ad-CHF group exhibited a higher
prevalence of cold profiles (C and L), which is consistent with
existing literature linking these hypoperfusive profiles to more
advanced left ventricular dysfunction [26].

Etiology and triggering factors for decompensation

Ischemic heart disease emerged as the most frequent etiology
of HF in both groups, aligning with literature that identifies
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Table 3. In-Hospital Mortality Causes in Ad-CHF and Dn-AHF
Groups

. Ad-CHF Dn-AHF
Variable (n=25)* (n=25) P value

Cause of death

Cardiovascular (n, %) 19 (76.0) 17 (68.0) 0.2
HF (n, %) 15 (60.0) 7 (28.0)
Sudden death (n, %) 3(12.0) 7 (28.0)

MI (n, %) 0(0.0) 1 (4.0)
Arrhythmia (n, %) 1 (4.0) 2 (8.0)

Non-cardiovascular n (%) 6 (24.0) 8(32.0) 0.2
Infection (n, %) 1(4.0) 4 (16.0)
Neoplasm (n, %) 1(4.0) 1(4.0)

Other (n, %) 4 (16.0) 3(12.0)

20f the 30 patients who died in the dn-AHF group, cause-of-death infor-
mation was unavailable for five (16.7%). In the ad-CHF group, cause-
of-death information was unavailable for one patient (3.3%). HF: heart
failure; ad-CHF: acute decompensated chronic heart failure; dn-AHF:
de novo acute heart failure; MI: myocardial infarction.

ischemic heart disease as the main cause of AHF [27]. Accord-
ing to a 2021 review, ACS was the most common triggering
factor of both ad-CHF and dn-AHF events [10]. However, its
greater prevalence among dn-AHF patients observed in our
study provides important insights into its role within this spe-
cific HF subgroup. For instance, it has been shown in a meta-
analysis that ACS is more commonly associated with dn-AHF
presentations [10].

Interestingly, despite a higher prevalence of ischemia-re-
lated features, patients with dn-AHF had a lower documented
history of CAD compared with those with ad-CHF. This finding
aligns with previous studies showing that de novo episodes of-

Variable OR (95% Cl), p value
dn-AHF 1.87 (1.07-3.31), p = 0.029
Sex (Male) 0.56 (0.32-0.99), p = 0.047
CAD 1.69 (0.92-3.04), p = 0.092
COPD 1.88 (0.94-3.57), p = 0.073

ten develop in individuals without a prior diagnosis of ischemic
heart disease, where an acute ischemic event acts as the initial
trigger for HF onset [28]. While this pattern may reflect the
natural course of first-time ischemic injury, it may also indicate
underrecognition of subclinical CAD, potentially related to gaps
in primary prevention, limited cardiovascular screening, poor
adherence to medical follow-up and socioeconomic barriers to
timely care. Addressing these systemic shortcomings is essential
to prevent the progression from unrecognized ischemia to overt
HF and to promote more equitable access to cardiovascular pre-
vention and management in Colombia.

Additionally, it is well established that infections are a key
trigger of acute HF events [7]. These observations closely re-
late to our findings, in which more than 10% of patients in both
groups presented with infections as triggers, particularly in the
dn-AHF group, where both a higher percentage and a higher
median leukocyte count were observed.

Differences in in-hospital complications and mortality

Consistent with the similar rates of in-hospital renal function
deterioration observed between groups, no significant difference
was found in the need for dialysis. This is an interesting finding,
as ad-CHF patients typically require more renal replacement
therapy, a pattern often attributed to their greater comorbidity
burden [29]. Likewise, neither the proportion of patients requir-
ing ICU admission nor the length of stay in the ICU differed
significantly between the ad-CHF and dn-AHF groups. De-
spite this, patients with ad-CHF less frequently required IMV
in comparison with patients with dn-AHF (13.1% vs. 22.9%, P
< 0.001), in line with recent studies [29], but in contrast to ear-
lier investigations, such as the NOVICA study, which reported
a higher use of IMV in patients with ad-CHF [11]. Similarly,
the use of inotropic agents varied between the groups, with mil-
rinone and levosimendan being more used in ad-CHF and dobu-

2 3
OR (95% CI)

e

Figure 3. Forest plot of Firth penalized multivariable logistic regression for in-hospital mortality. CAD: coronary artery disease;
COPD: chronic obstructive pulmonary disease; dn-AHF: de novo acute heart failure; OR: odds ratio.
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tamine in dn-AHF, possibly reflecting a preference for sustained
vasodilatory inotropic support in chronic decompensation ver-
sus rapid ,-mediated augmentation of cardiac output in acute
settings [30]. Importantly, our findings regarding ICU length of
stay should be interpreted with caution, given the considerable
amount of missing data and the resulting potential for undetect-
ed differences between the groups.

The observation of a high frequency of both cardiovascu-
lar and non-cardiovascular complications during hospitalization
in dn-AHF patients and the greater need for IMV, further rein-
force the notion of a more severe clinical course in this patient
group. This could, in fact, relate to recent studies where de novo
HF presentations, particularly in the setting of HF-related car-
diogenic shock, have been associated with greater illness sever-
ity, higher rates of organ failure, and higher in-hospital mortality
[31]. We speculate that, in our cohort, this pattern may be partly
driven by a greater ischemic burden in dn-AHF. In fact, several
findings from our study support this interpretation, including the
higher prevalence of ischemic heart disease in dn-AHF, the sig-
nificantly greater need for coronary stenting, elevated troponin
I levels, more frequent chest pain on admission, and more fre-
quent presentations of ACS complicated by HF. Alternatively,
the absence of prior adaptation to chronic HF or optimized med-
ical therapy in dn-AHF patients may increase their vulnerability
to multiorgan dysfunction and poor outcomes.

Despite a similar ICU requirement, dn-AHF patients
in our study exhibited a higher rate of in-hospital mortality
compared to those with ad-CHF. This difference remained
statistically significant after adjustment for covariates. This
finding aligns with reports from various regions of the
world that have described slightly higher in-hospital mor-
tality among dn-AHF patients, although other studies have
found the opposite or no significant difference between the
two groups [10]. In contrast, a study conducted in the UK
reported a higher in-hospital mortality rate among ad-CHF
patients, although this difference did not reach statistical
significance [32]. Overall, these findings highlight the vari-
ability in the association between the chronicity of HF and
in-hospital mortality, likely reflecting differences in patient
profiles, healthcare systems, and study definitions. Our study
adds to this ongoing discussion and underscores the need for
further research exploring potential regional or geographic
factors influencing early outcomes in acute HF.

As noted previously, the higher in-hospital mortality
among dn-AHF patients likely reflects a more abrupt and se-
vere presentation, frequently precipitated by acute ischemic
events, which have been consistently associated with worse
short-term outcomes in this population [7]. In contrast, patients
with ad-CHF typically presented with predominantly conges-
tive symptoms, consistent with a volume-overload phenotype
that is generally more responsive to decongestive therapies
such as diuretics [31, 33].

Interestingly, ad-CHF patients more frequently exhibited
high-risk Stevenson profiles C and L, which are traditionally
associated with worse outcomes in AHF; however, the dn-AHF
group still demonstrated higher in-hospital mortality [26]. This
apparent contradiction suggests that the prognostic utility of
these hemodynamic profiles may be limited when distinguish-
ing outcomes between dn-AHF and ad-CHF, highlighting that

hemodynamic classification alone may not adequately capture
short-term risk in this population.

Finally, male sex was associated with a lower risk of in-
hospital mortality. Although this was not a primary focus of our
analysis, the greater proportion of men in the ad-CHF group
may have additionally contributed to its lower in-hospital mor-
tality. The literature presents mixed evidence regarding sex-
related prognostic differences in AHF: while several studies
report better overall survival among women, often attributed to
biological and hormonal cardioprotective mechanisms, others
have described higher mortality among female patients, par-
ticularly in acute settings [19, 34]. Further investigations are
warranted to determine whether the apparent protective effect
of male sex in our study reflects a true biological difference or
is instead driven by clinical and demographic heterogeneity
within our population.

Social and clinical implications

Our findings have important clinical and social implications.
The higher in-hospital mortality and complication rates ob-
served in dn-AHF highlight the need for a more individualized
approach from the moment of hospital admission. Early risk
stratification could help mitigate adverse outcomes in this high-
risk population. Moreover, identifying patients at greatest risk
upon admission may optimize resource allocation and facilitate
multidisciplinary interventions, ultimately reducing hospital
complications and mortality. This underscores the importance
of implementing early, phenotype-specific management proto-
cols to improve outcomes, particularly in Latin American coun-
tries such as Colombia, where fragmented healthcare systems
often hinder continuity of care and timely interventions, poten-
tially exacerbating adverse outcomes in patients with AHF [35].
However, these findings should be interpreted in the context of
certain methodological limitations, including the single-center
design, the limited number of in-hospital events which restricted
the complexity of the multivariable model, and the predomi-
nance of reduced LVEF in both groups, which may limit the
generalizability of the results. Given this, and considering the
distinctive disease profile in our region, future research should
aim to validate these findings on a larger scale and to support
the development of tailored management strategies for AHF pa-
tients in Latin America.

Strengths and limitations

This study provides valuable insights into the differences in
in-hospital outcomes between dn-AHF and ad-CHF in a co-
hort from a Latin American country, a region where data on
HF phenotypes remain relatively scarce. The use of real-world
data from a high-complexity center strengthens the external
validity of the findings, contributing to a more comprehensive
understanding of these patient populations. Additionally, the
study includes a well-characterized cohort with a substantial
sample size, enhancing the reliability of the results. The de-
tailed assessment of in-hospital complications and mortality

514 Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™ | https://cr.elmerpub.com



Pelaez-Martinez et al

Cardiol Res. 2025;16(6):507-517

offers clinically relevant information to guide early risk strati-
fication and management strategies. By highlighting differenc-
es in in-hospital outcomes between these two HF phenotypes,
our findings contribute to the growing body of evidence sup-
porting the need for tailored therapeutic approaches from the
time of hospital admission.

Despite its strengths, this study has certain limitations.
First, its observational design limits the ability to establish
causal relationships. Additionally, although a multivariable
model was constructed to adjust for potential confounders, the
limited number of in-hospital deaths constrained the number of
covariates that could be reliably included, increasing the risk
of overfitting and reducing the statistical power to detect in-
dependent associations. Therefore, the results of the adjusted
analysis should be interpreted with caution, as residual con-
founding cannot be ruled out. Data were collected from a single
high-complexity institution in Colombia, which may affect the
generalizability of the findings to other healthcare settings, par-
ticularly lower complexity centers, as well as other countries.
Moreover, some characteristics of our population, particularly
the predominance of reduced LVEF in both groups, limit the
generalizability of our findings. Furthermore, the reliance on
electronic medical records may introduce information bias due
to missing or incomplete documentation. Although missing
data were generally limited, findings involving variables with
incomplete information should be interpreted with caution.
Certain variables that depend on patient recall may have further
contributed to this limitation. Some variables such as valvular
etiology were not specified by type or severity (e.g., rheumatic,
degenerative), which limits the ability to assess their specific
prognostic implications. Lastly, although the study spanned a
10-year period, we did not perform a time-stratified analysis,
which may overlook clinically relevant differences in patient
profiles, treatment practices, or outcomes that could have var-
ied across different stages of the study period.

Conclusions

We observed that patients with dn-AHF had significantly higher
in-hospital mortality and complication rates compared to those
with ad-CHF, despite a lower comorbidity burden and no signif-
icant differences in ICU admission. This likely reflects a more
abrupt, ischemia-driven presentation and the absence of prior
hemodynamic adaptation or optimized therapy, leading to great-
er systemic compromise. In contrast, the congestive, volume-
overload phenotype and higher male predominance in ad-CHF
may partially explain its lower mortality. Early identification
and proactive management of dn-AHF at hospital admission
are crucial to improving outcomes in this high-risk population,
particularly among patients with reduced ejection fraction. Fur-
ther studies are warranted to validate these findings and guide
phenotype-specific therapeutic strategies in AHF.
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