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Abstract
Background: Heart failure with reduced ejection fraction (HFrEF) accounts for approximately half of all heart failure 
hospitalizations, negatively impacts patients’ functional capacity and quality of life, and is associated with high financial 
costs in health care.

Objectives: To analyze the clinical and epidemiological profile of patients with heart failure with HFrEF in a hospital in 
southern Santa Catarina in the year 2023.

Methods: 147 patients with HFrEF were evaluated in a reference hospital in southern Santa Catarina. The data were 
collected through electronic medical records from which information such as left ventricular ejection fraction (LVEF), 
sex, age, race/color, weight, height, medications in use, and associated conditions was extracted.

Results: The mean age of the study population was 68.14 ± 12.88 years. Males represented 57.8% of the patients, and 
88.4% were white. Of the total, 25.5% presented some degree of obesity. Systemic arterial hypertension was observed 
in 68.7%, diabetes mellitus in 56.5%, and ischemic cardiomyopathies in 31.3% of the individuals. The mean LVEF value 
was 28.54 ± 6.72%. The recommended triple pharmacological therapy was present in 45.6% of the individuals, while 
the association with iSGLT2  was observed in 34.8%.

Conclusions: It was possible to identify the clinical and epidemiological profile of the study population and, above all, 
to highlight that more than half of this population was not using optimized drug therapy. Therefore, the importance of 
clinical and epidemiological data for reviewing and optimizing patient management is emphasized.
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and smoking are important factors associated with heart 
failure, and the estimated contribution of each of these risk 
factors may vary over time and by race and ethnicity.2,5,7

To aid in better management, patients with HF can 
be classified according to several aspects. Differentiating 
patients according to left ventricular ejection fraction 
(LVEF) is of great importance, since they differ in relation 
to the main etiologies, associated comorbidities, and, 
especially, the response to therapy.5 Heart failure with 
reduced ejection fraction (HFrEF) is defined as LVEF <40% 
and negatively impacts patients’ functional capacity and 
quality of life, as well as healthcare costs. However, despite 
investments in improving the management of HFrEF, this 
condition is still associated with high hospitalization and 
mortality rates.1,8,9

In this context, continuous evaluation of the epidemiology 
of HFrEF is necessary to provide a scientific basis for 
the rational allocation of health resources and for the 
development of strategies aimed at reducing the impacts 
of this condition.10 However, in Brazil, there are few 
studies that comprehensively and prospectively evaluate 
the demographic, clinical, and prognostic characteristics 
of patients admitted with a clinical diagnosis of HF.1

Introduction
Heart failure (HF) has been identified as a major public 

health problem and considered a new epidemic, with 
high mortality and morbidity, despite advances in current 
therapies.1,2 In Brazil, data from the I Brazilian Registry of 
Acute Heart Failure show that HF ​​is one of the main causes 
of hospital readmission1. In this sense, attempts to reduce 
its social burden, in the clinical and economic spheres, 
have become an important global public health priority.3

A wide range of heart conditions, hereditary defects, and 
systemic diseases can result in heart failure, most notably 
ischemic heart disease and hypertensive heart disease. 
congenital heart disease, dyslipidemia, and diabetes.1,4 
Additionally, Advanced age, male sex,5,6 sedentary lifestyle, 
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Considering the functional and economic impacts 
of HFrEF and the scarcity of studies on this topic 
in Brazil, research is needed to contribute to the 
epidemiological knowledge and the demographic and 
clinical characterization of this population. Therefore, 
the objective of this study was to analyze the clinical and 
epidemiological profile of patients with HFrEF in a hospital 
in southern Santa Catarina.

Materials and methods

Ethical aspects
This study was approved by the Research and Human 

Ethics Committee of the educational institution, through 
opinion number 6.582.013, and by the Research Ethics 
Committee of the hospital where the study was conducted, 
through opinion number 6.705.122.

Study Design
This is a descriptive observational study, with secondary 

data collection and a quantitative approach.

Population
One hundred and forty-seven patients with HFrEF at a 

hospital in southern Santa Catarina were analyzed between 
January and December 2023. For initial patient selection, 
the ICD-10 classification corresponding to HF (I50, I50.0, 
I50.1, and I50.9) recorded in the medical records was used. 
Subsequently, echocardiography was considered, using 
the Teichholz or Simpson methods, for HF classification 
according to LVEF. Figure 1 illustrates the sample selection 
flowchart for the study.

Exclusion criteria
There were no exclusions in this study.

Data collected
Patients were evaluated using electronic medical records, 

from which the following information was extracted: LVEF 
(obtained through echocardiographic examination), sex, age, 
race/color, height, weight, body mass index (BMI), medications 
in use, and associated comorbidities.

Data analysis
The collected data were analyzed using IBM Statistical 

Package for the Social Sciences (SPSS) software, version 23.0. 
The variables age (years) and LVEF (%) were expressed as mean 
and standard deviation. The qualitative variables (sex, race/
color, medications in use, and comorbidities) were expressed 
as frequency and percentage.

Results
The Central Figure illustrates the main findings of the 

research. Table 1 shows the clinical and epidemiological 
profile of the study population. The mean age was 68.14 ± 
12.88 years, and males represented 57.8% of the patients. 
Regarding race/color, white corresponded to 88.4%. As for 
BMI, 43.4% had adequate weight, 29.7% were overweight, 
and 25.5% presented some degree of obesity. Among the 
comorbidities, systemic arterial hypertension was present 
in 68.7% of the patients, diabetes mellitus in 56.5%, and 
ischemic cardiomyopathy in 31.3% of the study population. 
Beta-blockers were the medications used by 81.0% of the 
patients, followed by diuretics (70.1%) and ACEis/ARBs, used 
by 65.3%. The LVEF had a mean of 28.54 ± 6.72%. Of the 147 
patients analyzed, 19 died during the same hospitalization.

Table 2 shows the medications used by patients diagnosed 
with HFrEF. Regarding therapeutic combinations, 29.2% 
of patients used four medications, 25.2% used five 
medications, 22.4% used three medications, and 13.6% 
used two medications. Only nine patients (6.1%) used one 
medication, and five (3.4%) did not use any medication. In 

Figure 1 – Flowchart of the study sample selection. HF: Heart Failure; LVEF: Left Ventricular Ejection Fraction; HFrEF: Heart Failure 
with Reduced Ejection Fraction. Source: Prepared by the authors.

360 patients with echocardiogram

188 patients without 
echocardiogram

213 patients with left ventricular 
ejection fraction (LVEF) 

147 patients with heart failure with 
reduced ejection fraction (HFrEF)

548 patients admitted with HF
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the combinatorial analysis of drugs, considering the use of only 
one medication, diuretics were used by 2.7% of patients. The 
combination of diuretics with beta-blockers was observed in 
4.8% of patients, and the combination of these two drugs with 
ACEis/ARBs was present in 6.1%. Among patients using four 
medications, the combination of beta-blockers, ACEis/ARBs, 
mineralocorticoid antagonists, and iSGLT2 accounted for 
8.2%. Twenty-seven patients (18.4%) were identified as using 
a combination of beta-blocker, ACEi/ARB, mineralocorticoid 
antagonist, iSGLT2, and diuretic.

Discussion
HFrEF is a condition that presents negative physiological, 

economic, and social impacts. In this context, analyzing the 
clinical and epidemiological profile of patients with this condition 
is essential to support strategies aimed at reducing its impacts.

In the present study, the population with HFrEF had a 
mean age of 68.14 years, with a predominance of males 
(57.8%). Age is recognized as an important risk factor for 
HF and cardiovascular diseases in general, since aging is 
associated with progressive deterioration of cardiac structure 
and function, increasing susceptibility to the development 
of the disease.11,12 It is estimated that approximately 1% of 
individuals over 50 years of age are affected by HF, and this 
number doubles with each decade of life, making HF a major 
cause of mortality in the elderly.13

Regarding sex, the higher prevalence of men observed 
in this study is consistent with data from the literature, 
which attributes this predominance to greater exposure 
to ischemic risk factors, as well as hormonal differences 
and pathophysiological mechanisms that favor systolic 
dysfunction.14 These findings are consistent with previous 
studies, such as those by Albuquerque et al.1 (2015), Desai et 
al.15 (2021), Petersen et al.16 (2021), and Tsao et al.6 (2023), 
which also describe predominantly elderly populations with 
HFrEF and a higher prevalence of males.

Regarding race/color, this study observed a predominance 
of white individuals, corresponding to 88.4% of the 
population with HFrEF. This finding differs from international 
epidemiological data, in which black individuals present 
a higher incidence of HF, earlier onset of the disease, and 
worse clinical outcomes, partly due to the higher prevalence 
of risk factors such as hypertension, obesity, and systolic 
dysfunction.17 Epidemiological assessments in different 
countries demonstrate a substantially higher burden in 
this population, both in terms of disease occurrence and 
hospitalizations.2,4,6,18 However, in the Brazilian context, 
particularly in the southern region, a higher percentage of heart 
failure among white individuals may reflect the interaction 
between regional genetic composition, the epidemiological 
profile of etiologies, and the social determinants of health. 
Corroborating this scenario, the study by Albuquerque et 
al.1 (2015), conducted in a Brazilian population, identified a 
predominance of individuals of self-reported white race/color 
(59%), showing similarity with the findings of the present study.

Several studies demonstrate that the presence of 
comorbidities in patients with HFrEF negatively impacts 
prognosis, contributing to increased mortality, readmissions, 

Table 1 – Clinical and epidemiological profile of patients 
diagnosed with heart failure with reduced ejection fraction 
treated at a high-complexity hospital in southern Santa 
Catarina in 2023

Mean ± SD, n (%)

n = 147

Age (years) 68.14 ± 12.88

Sex

Masculine 85 (57.8)

Feminine 62 (42.2)

Race/Color

White 130 (88.4)

Black 15 (10.2)

Brown 2 (1.4)

Body mass index

Underweight 2 (1.4)

Appropriate weight 63 (43.4)

Overweight 43 (29.7)

Grade I obesity 27 (18.6)

Grade II obesity 8 (5.5)

Grade III obesity 2 (1.4)

No information 2

Comorbidities

Systemic arterial hypertension 101 (68.7)

Diabetes mellitus 83 (56.5)

Ischemic heart disease 46 (31.3)

Obesity 37 (25.2)

Smoking 32 (21.8)

No comorbidities reported. 6 (4.1)

Medications in use

Beta blocker 119 (81.0)

Diuretic 103 (70.1)

ACEi/ARB 96 (65.3)

Mineralocorticoid antagonist 87 (59.2)

iSGLT2 83 (56.5)

ARNi 20 (13.6)

LVEF (%) 28.54 ± 6.72

Death 19 (12.9)

ACEi/ARB: angiotensin-converting enzyme inhibitor/
Angiotensin receptor blocker; iSGLT2: sodium/glucose 
cotransporter type 2 inhibitor; ARNi: neprilysin inhibitor; 
Diuretic: loop diuretic; LVEF: left ventricular ejection fraction. 
Source: Research data, 2024.
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and a decline in quality of life.19-22 Among the comorbidities 
most frequently associated with HFrEF are systemic arterial 
hypertension, coronary artery disease, obesity, diabetes 
mellitus, and acute myocardial infarction.1,16,23 Furthermore, 
the presence of multiple comorbidities is frequent in this 
population, and the number of associated conditions is 
directly related to worse clinical outcomes. In this sense, the 
identification and active management of these comorbidities 
are fundamental in the approach to these patients.20-22

Ischemic heart disease is recognized as the main cause of 
HFrEF and was identified in 31.3% of the population in the 
present study. This proportion is comparable to that described 
by Dutra et al.23 (2022), who observed a prevalence of 26.3%, 
but lower than that reported by Petersen et al.16 (2021), who 
found 46.3% of patients with ischemic heart disease. In large 
international registries and reviews, this proportion is even 
higher, with more than 50% of patients with HFrEF presenting 
ischemic heart disease as an underlying cause.9,24 The presence 
of ischemia is associated with a worse prognosis, a higher 
risk of arrhythmias and hospitalizations, and influences the 
response to pharmacological treatment and the indication 
for devices such as implantable cardioverter-defibrillators.9,25

Systemic arterial hypertension was observed in 68.7% 
of patients in this study and constitutes one of the main 
modifiable risk factors for the development of HFrEF. 
The central pathophysiological mechanism involves 
chronic overload, with consequent ventricular remodeling, 
culminating in systolic dysfunction and reduced ejection 

Table 2 – Combination of medications for patients diagnosed 
with heart failure with reduced ejection fraction treated at a 
high-complexity hospital in southern Santa Catarina in 2023

n (%)

n = 147

Combination of medications

No medication 5 (3.4)

Only 1 medication 9 (6.1)

Diuretic 4 (2.7)

ACEi/ARB 2 (1.4)

ARNi 2 (1.4)

Beta blocker 1 (0.7)

2 medications 20 (13.6)

Beta-blocker, Diuretic 7 (4.8)

ACEi/ARB, Diuretic 6 (4.1)

Beta-blocker, ACEi/ARB 4 (2.7)

Beta blocker, iSGLT2 1 (0.7)

Mineralocorticoid antagonist, Diuretic 1 (0.7)

iSGLT2, Diuretic 1 (0.7)

3 medications 33 (22.4)

Beta blocker, ACEi/ARB, Diuretic 9 (6.1)

Beta blocker, Mineralocorticoid antagonist, Diuretic 7 (4.8)

Beta blocker, ACEi/ARB, iSGLT2 5 (3.4)

Beta blocker, ACEi/ARB, Mineralocorticoid antagonist 4 (2.7)

Beta blocker, Mineralocorticoid antagonist, iSGLT2 2 (1.4)

Mineralocorticoid Antagonist, iSGLT2, Diuretic 2 (1.4)

Beta blocker, Mineralocorticoid antagonist, ARNi 1 (0.7)

Beta blocker, ARNi, Diuretic 1 (0.7)

Beta-blocker, SGLT2 inhibitor, Diuretic 1 (0.7)

ACEi/ARB, Mineralocorticoid antagonist, Diuretic 1 (0.7)

4 medications 43 (29.2)

Beta blocker, ACEi/ARB, Mineralocorticoid antago-
nist, iSGLT2

12 (8.2)

Beta blocker, ACEi/ARB, iSGLT2, Diuretic 10 (6.8)

Beta blocker, ACEi/ARB, Mineralocorticoid antago-
nist, Diuretic

8 (5.4)

Beta blocker, Mineralocorticoid antagonist, ARNi, 
iSGLT2

3 (2.0)

Beta blocker, Mineralocorticoid antagonist, ARNi, 
Diuretic

3 (2.0)

Beta blocker, Mineralocorticoid antagonist, iSGLT2, 
Diuretic

3 (2.0)

ACEi/ARB, Mineralocorticoid Antagonist, iSGLT2, 
Diuretic

2 (1.4)

Beta blocker, ARNi, iSGLT2, Diuretic 1 (0.7)

ACEi/ARB, Mineralocorticoid Antagonist, ARNi, 
iSGLT2

1 (0.7)

5 medications 37 (25.2)

Beta blocker, ACEi/ARB, Mineralocorticoid antago-
nist, iSGLT2, Diuretic

27 (18.4)

Beta blocker, Mineralocorticoid antagonist, ARNi, 
iSGLT2, Diuretic

7 (4.8)

Beta blocker, ACEi/ARB, Mineralocorticoid  
antagonist, ARNi, iSGLT2

2 (1.4)

ACEi/ARB, Mineralocorticoid antagonist, ARNi, 
iSGLT2, Diuretic

1 (0.7)

ACEi/ARB: angiotensin-converting enzyme inhibitor / Angioten-
sin receptor blocker; iSGLT2: sodium/glucose cotransporter 
type 2 inhibitor; ARNi: neprilysin inhibitor; Diuretic: loop diu-
retic. Source: Research data, 2024.
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fraction.26,27 The high prevalence of hypertension observed 
in this sample is consistent with epidemiological data, which 
indicate a frequency between 57% and 75% in patients 
with HFrEF, in addition to contributing to approximately 
20% to 30% of HF cases, with a greater impact in younger 
populations.28 The risk is dose-dependent, so that higher 
blood pressure levels proportionally increase the risk of heart 
failure.26 Furthermore, the presence of hypertension in patients 
with HFrEF is associated with a worse prognosis, a higher 
risk of hospitalizations, and mortality. Thus, rigorous blood 
pressure control is fundamental in both the prevention and 
management of HF, since reducing blood pressure levels can 
improve symptoms and cardiac function.28

In the present study, diabetes mellitus was identified in 
56.5% of patients. Its relationship with HFrEF is considered 
bidirectional and multifactorial. Diabetes constitutes an 
independent and potent risk factor for the development 
of HFrEF, increasing this risk by more than two times, even 
after adjusting for other factors such as hypertension and 
coronary artery disease. This risk is mediated by both indirect 
mechanisms and direct effects on the myocardium, culminating 
in fibrosis and ventricular dysfunction.29-31 The prevalence of 
diabetes in patients with HFrEF is high, around 40% in large 
cohorts, and its presence is associated with a worse prognosis, 
with a higher risk of hospitalization and mortality.32,33 The 
management of patients with HFrEF and diabetes requires an 
integrated approach, including rigorous glycemic control and 
the use of agents with proven cardiovascular benefit, such as 
sodium-glucose cotransporter 2 inhibitors (iSGLT2), which 
reduce hospitalizations and mortality from heart failure and 
are recommended by national and international guidelines.32,34

Obesity was identified in 25.5% of the patients with HFrEF 
evaluated, constituting a risk factor not only for systemic 
arterial hypertension, dyslipidemia, and diabetes mellitus, 
but also for the development of left ventricular hypertrophy. 
This is a condition that exerts indirect effects on HF, through 
the development of risk factors, as well as direct effects on 
the myocardium.17 The association between obesity and HF 
is consistently described in the literature, with international 
studies reporting a prevalence of around 23%.35 Additionally, the 
cohort study by Lédo et al. (2025)19 stands out, which identified 
important modifiable risk factors in the Brazilian population, 
reinforcing the need for preventive strategies and public policies 
aimed at early detection and management of HF.

The LVEF observed in this study had a mean of 28.54 
± 6.72%, consistent with various studies described in the 
literature. The association between reduced LVEF and a worse 
prognosis in patients with HFrEF is well established, and studies 
indicate that most patients with HFrEF have a mean LVEF 
between 25% and 35%.23,36,37 As LVEF decreases, a progressive 
increase in the risk of mortality, hospitalizations, and adverse 
events is observed, regardless of other clinical factors.38,39 In 
this context, LVEF remains one of the main parameters for the 
evaluation and follow-up of patients with HFrEF, being widely 
validated by international studies and consensus guidelines.9,40

In the present study, only 34.8% of patients with HFrEF 
were concomitantly using the four recommended classes 
of prognostic-modifying drugs. Current pharmacological 
treatment for HFrEF advocates the early initiation of four 

fundamental classes of medications: renin-angiotensin system 
inhibitors or angiotensin-neprilysin receptor inhibitors, beta-
blockers, mineralocorticoid receptor antagonists, and iSGLT2. 
This therapeutic strategy is supported by consensus among 
European, American, and Brazilian guidelines, based on robust 
evidence of reduced mortality and hospitalizations.41,42 Loop 
diuretics constitute another widely used drug class, indicated 
for symptomatic control of congestion, without prognostic 
impact.43 Despite well-established recommendations, studies 
demonstrate that adherence to triple or quadruple therapy 
remains suboptimal in clinical practice, with less than half 
of eligible patients receiving all recommended classes.1,9,44 

Factors such as the complexity of the therapeutic regimen, 
polypharmacy, the presence of comorbidities, adverse 
effects, socioeconomic difficulties, and barriers in the health 
system contribute to low adherence.43 This low adherence 
is concerning, as it can favor disease decompensation16 and 
contribute to high morbidity, mortality, and associated costs.1

The mortality rate in patients with HFrEF remains high, even 
with therapeutic advances. Most deaths in this population are 
due to cardiovascular causes, mainly progressive heart failure 
and sudden death.45 The present study found that 12.9% of 
patients with HFrEF died during the study period. In large 
international registries and multicenter studies, the 1-year 
mortality rate for outpatients with HFrEF is approximately 8% to 
9%. In patients hospitalized for decompensation, this rate can 
reach 17% to 18%.46 In Brazil, the BREATHE study1 observed 
mortality from any cause in 12.6% of cases, a result similar to 
that found in the present study. In turn, Desai et al.15 (2021) 
reported an even higher percentage of 27.4%. These findings 
demonstrate that HFrEF continues to represent a significant 
public health problem, reinforcing the need for rigorous 
implementation of pharmacological therapy recommended by 
guidelines to modify the prognosis of these patients.

Study limitations
Several limitations inherent to this study should be 

considered. The study was conducted in a single tertiary 
care center, a regional referral center, which may limit the 
external validity of the results. Furthermore, a sample of 
147 individuals may not adequately represent the diversity 
of the population, leading to biased results. This study did 
not aim to evaluate medication dosages due to the lack of 
standardization in recording this information in medical 
records. However, understanding the relevance of this 
analysis, it is suggested that it be included in future studies 
for further discussion. Additionally, the data were collected 
from electronic medical records; therefore, the accuracy 
and completeness of the information in the records may 
vary, interfering with the analyses. Furthermore, different 
professionals may record information in different ways, which 
can lead to inconsistencies and variability in the collected data.

Conclusions
This study described the clinical, epidemiological, and 

therapeutic profile of patients with HFrEF treated at a reference 
hospital in southern Brazil, highlighting a predominantly 
elderly, male population with a high burden of comorbidities, 
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significantly reduced ejection fraction, and relevant in-hospital 
mortality (Central Illustration).

The results demonstrate that, despite the consolidated 
recommendations of national and international guidelines, the 
optimization of pharmacological therapy is still limited in actual 
clinical practice. These findings highlight the existence of a gap 
between clinical guidelines and care practice, reinforcing the 
need for strategies aimed at optimizing the pharmacological 
treatment of HFrEF. Understanding the clinical and therapeutic 
profile of this population can contribute to improving the 
management of heart failure and reducing adverse outcomes 
in similar care settings.
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