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INTRODUCTION

Acute heart failure (AHF) can either be a first-
time occurrence, referred to as new-onset
(NO-AHF) or a deterioration of pre-existing
heart failure (HF), known as acutely decom-
pensated HF (ADHF) [1, 2]. AHF is responsi-
ble for the majority of unplanned hospital
admissions among patients admitted to the
Cardiology Department at the University Hos-
pital in Opole [3]. Although they share certain
characteristics, the two types of AHF differ in
their pathophysiology, causes, and disease
progression [2, 4]. NO-AHF is often caused by
a sudden event or underlying cardiovascular
disease that may have been asymptomatic.
In contrast, ADHF is a pre-existing heart con-
dition that worsens due to factors such as
inflammation, arrhythmia, ischemia, non-op-
timal medical treatment, or lack of patients’
adherence to prescribed therapy [2].

The purpose of the study was to compare
the clinical characteristics of patients with
NO-AHF and ADHF and evaluate 12-month
prognosis in both groups.

METHODS

As part of the prospective Opole Registry
of Acute Heart Failure (OP-AHF), data from
122 patients hospitalized in the Intensive
Cardiac Care Unit between May 2019 and Jan-
uary 2021 were prospectively recorded. The
inclusion criteria were hospitalization for AHF
and the use of at least one of the following:
intravenous diuretics, pressor amines, and/or
mechanical circulatory support. The only ex-
clusion criterion was lack of patient consent.

From the analyzed population, two groups
were selected: patients with a history of HF
admitted to the hospital due to worsening

heart failure (66 [54%]) — ADHF, and patients
without underlying chronic heart failure,
admitted because of the first episode of AHF
(56 [46%]) — NO-AHF. Of these 122 patients,
25 had acute coronary syndrome (ACS) diag-
nosed as the cause of AHF and were excluded
from further analyses. Finally, the NO-AHF
group comprised 39 and the ADHF group
58 patients. The registry data covered the
in-hospital period and 12-month follow-up
after discharge available for all patients. All
information about deaths was obtained from
hospital reports or, in the case of deaths out-
side the hospital, from the patients'families by
telephone contact. The study was conducted
in accordance with the Declaration of Helsinki
and accepted by the Ethics Committee of the
University of Opole.

Statistical analysis

Categorical variables were presented as
percentages while continuous variables
as mean values with standard deviation or
medians with interquartile ranges based
on data distribution and compared using
the chi-square test with Yates's correction
when necessary, and Student’s t-test (for
independent or dependent groups as appro-
priate) or Mann-Whitney U-test, respectively.
Unadjusted and adjusted event-free survival
was presented using Kaplan-Meier survival
curves. Adjusted survival was calculated us-
ing the inverse probability weight method.
Inverse probability weighting relies on build-
ing a logistic regression model to estimate
the probability of exposure for a particular
person and using the predicted probability
asaweightin subsequent analyses. A P-value
of less than 0.05 was considered significant.
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All presented statistical analyses were performed using R
software v.4.2.2 (the R Foundation for Statistical Comput-
ing, Vienna, Austria).

RESULTS AND DISCUSSION

After excluding ACS patients, there were 39 (40%) NO-AHF
patients and 58 (60%) ADHF patients. Detailed characteris-
tics of the analyzed groups are presented in Supplementary
material, Table S1. Both groups were dominated by men;
however, NO-AHF patients were younger. ADHF patients
had statistically more often coexisting hypertension,
chronic kidney disease, atrial fibrillation, and hypercho-
lesterolemia, as well as past myocardial infarction and
pre-hospitalization coronary revascularization or surgical
intervention (CABG), which is similar to results shown in
several meta-analyses [5, 6]. The dominant causes of AHF
in NO-AHF patients were inflammation (28%), valvular
diseases (15%), and tachyarrhythmia (13%), while in ADHF
patients these were: coronary heart disease (41%), valvu-
lar diseases (21%), dilated cardiomyopathy (8.6%), and
inflammation (8.6%). Studies have shown that about 13%
of patients admitted to the emergency department with
myocardial infarction develop AHF [7]. HF progression is
largely related to excessive fluid accumulation caused by
many factors [8]. Median hospitalization was similar in both
groups (14 vs. 19 days; P=0.13).

Shortness of breath occurred with a similar frequency
in both groups on admission. Increasing edema appeared
comparably in both groups (56% NO-AHF vs. 53% ADHF;
P=0.77), whereas chest pain occurred in 38% ADHF vs. 25%
NO-AHF patients (P=0.21) — both results were statistically
irrelevant. Pulmonary edema was remarkably more often
diagnosed in NO-AHF patients compared to ADHF (31%
vs. 10%; P=0.01).

In laboratory tests, NO-AHF patients were character-
ized by statistically important lower concentrations of
creatinine and higher hemoglobin levels compared to
ADHF patients. Among the selected echocardiographic
parameters, mean left ventricular ejection fraction (LVEF)
was similar in both groups (33% NO-AHF vs. 32.5% ADHF).

Catecholamines were used more often in the ADHF
group, indicating a tendency toward their increased uti-
lization in this patient population (13% NO-AHF vs. 28%
ADHF; P = 0.08). The same is true for levosimendan (10%
vs. 28%; P = 0.04). According to the European Society of
Cardiology guidelines, levosimendan, as an alternative to
dobutamine, can be mainly used in AHF (recommendation
class llb) [1]. However, taking into account its mechanisms
of action [9], ongoing clinical trials assess the efficacy and
safety of repetitive use of levosimendan in ambulatory pa-
tients with chronic HF with reduced ejection fraction [10].

Another option to support the cardiovascular system
when pharmacological therapy has failed is mechanical
circulatory support (MCS). According to the expert opin-
ion of the Association of Intensive Cardiac Care and the

Association of Cardiovascular Interventions of the Polish
Cardiac Society, MCS can be used as a bridge to a decision,
bridge to recovery, bridge to transplant, or sometimes
as a destination therapy [11]. In the analyzed group, the
intra-aortic balloon pump (IABP) was not frequently used
in either group (3%). On discharge, New York Heart Asso-
ciation class Il predominated in both groups (95% NO-AHF
and 57% ADHF; P <0.001). We did not observe any differ-
ences between the two groups depending on the type of
medications that the patients used shortly before and after
discharge; however, such differences have been described
in several studies [13, 14].

After adjusting for age and sex, 12-month survival
was significantly better in NO-AHF than ADHF (Figure 1A).
NO-AHF patients were younger and less burdened with
comorbidities compared to ADHF patients with a history
of heart failure before the episode. This seems to have had
an impact on better prognosis in the NO-AHF group. Prior
diagnosis of HF was reported as an independent predictor
of 5-year mortality [12]. Our study showed that NO-AHF
patients have better both in-hospital and 12-month
prognosis from the moment of admission to the hospital
(Supplementary material, Table S1, and Figure S3) while
outcomes from the day of discharge (Supplementary ma-
terial, Figures S1,and 52) as well as when ACS patients were
included (Supplementary material, Figure S4) were similar
after adjustment for age and sex. Furthermore, in NO-AHF
patients discharged from the hospital and surviving one
year after the AHF episode, LVEF improved significantly
(33% increased to 50.2%), while no such effect was ob-
served in ADHF patients (32.5% raised to 37.2%) (Figure 1B).

AHF is a varied condition that needs complex treatment
including all new available methods from pharmacother-
apy to MCS [15]. NO-AHF seems to have better outcomes,
however, our research was carried out with a limited num-
ber of AHF patients. Improvement of LVEF after discharge
in NO-AHF patients could be at least in part responsible for
their better prognosis.

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/kardiologia_polska.
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Figure 1. A. 12-month survival of patients with NO-AHF and ADHF (in-hospital deaths included). B. Boxplot presenting LVEF differences
between discharge day and 12-month follow-up in NO-AHF and ADHF patients

Abbreviations: ADHF, acutely decompensated heart failure; LVEF, left ventricular ejection fraction; NO-AHF, new-onset acute heart failure
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