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Introduction

Heart failure (HF) is a clinical syndrome with high 
global prevalence, responsible for elevated mortality 
and readmission rates.1 It is often categorized according 
to left ventricular ejection fraction (LVEF), historically 
defined as heart failure with reduced ejection fraction 

(HFrEF) and heart failure with preserved ejection 
fraction (HFpEF). Unlike HFrEF, whose therapy in terms 
of mortality reduction has been well-defined, HFpEF 
remains a syndrome that still poses diagnostic challenges, 
with no well-established treatment.2 Most HFrEF clinical 
trials have included patients with EF < 35-40%, whereas 
HFpEF trials used EF > 50%, EF > 45% or EF > 40% as 
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Abstract

Background: Recently, a new HF entity, with LVEF between 40-49%, was presented to comprehend and seek better 
therapy for HF with preserved LVEF (HFpEF) and borderline, in the means that HF with reduced LVEF (HFrEF) 
already has well-defined therapy in the literature.

Objective: To compare the clinical-therapeutic profile of patients with HF with mid-range LVEF (HFmrEF) with 
HFpEF and HFrEF and to verify predictors of hospital mortality.

Method: Historical cohort of patients admitted with decompensated HF at a supplementary hospital in Recife/
PE between April/2007 - August/2017, stratified by LVEF (< 40%/40 - 49/≥ 50%), based on the guideline of the 
European Society of Cardiology (ESC) 2016. The groups were compared and Logistic Regression was used to 
identify predictors of independent risk for in-hospital death.

Results: A sample of 493 patients, most with HFrEF (43%), HFpEF (30%) and HFmrEF (26%). Average age of 73  
(± 14) years, 59% men. Hospital mortality 14%, readmission within 30 days 19%. In therapeutics, it presented 
statistical significance among the 3 groups, spironolactone, in HFrEF patients. Hospital death and readmission 
within 30 days did not make difference. In the HFmrEF group, factors independently associated with death 
were: valve disease (OR: 4.17, CI: 1.01-9.13), altered urea at admission (OR: 6.18, CI: 1.78-11.45) and beta-blocker 
hospitalization (OR: 0.29, CI: 0.08-0.97). In HFrEF, predictors were: prior renal disease (OR: 2.84, CI: 1.19-6.79), beta-
blocker at admission (OR: 0.29, CI: 0.12-0.72) and ACEI/ ARB (OR: 0.21, CI: 0.09-0.49). In HFpEF, only valve disease 
(OR: 4.61, CI: 1.33-15.96) and kidney disease (OR: 5.18, CI: 1.68-11.98) were relevant.

Conclusion: In general, HFmrEF presented intermediate characteristics between HFrEF and HFpEF. Independent 
predictors of mortality may support risk stratification and management of this group. (Int J Cardiovasc Sci. 
2020;33(1):45-54)
Keywords: Heart Failure/physiopatology; Stroke Volume/physiology; Prognosis; Hospital Mortality; Epidemiology.
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inclusion criteria. Other HF studies reported, within large 
populations, a broad proportion of patients with mid-
range LVEF, between 40-50% still poorly characterized.1-4

In 2013, the American Heart Association (AHA)5 
proposed in its guidelines the inclusion of a new 
group, HF with borderline EF (EF: 41-49%). Recently, 
the European Society of Cardiology guidelines has 
emphasized this new classification, recognizing a new 
entity of HF with mid-range ejection fraction (HFmrEF), 
defined as the presence of signs and symptoms of heart 
failure, EF: 40-49%, elevated natriuretic peptides levels 
and at least 1 additional criterion: structural heart 
disease and/or diastolic dysfunction.6 Until now, there 
is no consensus on the most appropriate LVEF cut-off 
to differentiate the HF groups or the prognosis and the 
real benefits of the treatment in this particular group 
of HF with mid-range ejection fraction. In view of such 
a scenario, the objective of this study was to identify 
and compare the clinical and therapeutic profile of HF 
patients, stratifying them by LVEF, according with the 
2016 European Society of Cardiology (ESC) guidelines, 
and to identify specific independent predictors of in-
hospital mortality in each group.

Methods

Retrospective hospital-based cohort of patients 
admitted to a reference hospital of the Supplemental 
Healthcare System, in Recife/PE, between April 2007 
and August 2017.

The sample included patients admitted with a 
diagnosis of decompensated heart failure, aged over 18 
years, who had been hospitalized for at least 24 hours, in 
functional classes III and IV, according to the New York 
Heart Association (NYHA) functional classification7 
and who had undergone echocardiography at the 
service or had recent echocardiographic data available 
(obtained within less than 3 months), including a 
description of the LVEF.

Based on the guideline of the European Society of 
Cardiology (ESC) 20166 and on the Brazilian guidelines 
published in 2018,8 patients were divided into 3 distinct 
groups of HF, according to LVEF on echocardiogram: 
HFrEF (EF<40%), HFmrEF (EF: 40 - 49%) and HFpEF 
(≥ 50%).

LVEF was calculated by echocardiography, using 
the Teichholz’ M-mode volume method, or the modified 
Simpson’s formula for measurement of LV end-systolic 
and end-diastolic diameter, in the 4-chamber apical plane, 

in accordance with current guidelines, all performed in 
the echocardiography sector of the hospital.9

Data collection included hospital admission data, in-
hospital mortality data and readmission within 30 days. 
The information were obtained from the consultation of 
medical records and complemented, whenever necessary, 
by contact with the assisting physician. A structured 
questionnaire was chosen as data collection instrument, 
including demographic and clinical variables, clinical 
exam at admission, complementary exams and the 
treatment adopted. The outcome of interest was in-
hospital mortality.

The etiology of HF and the cause of decompensation 
were defined by the assistant physician on medical report. 
Ischemic, hypertensive, valvular, idiopathic, and other 
etiologies (lower proportion group or with no confirmed 
diagnosis by the assistant physician) were investigated.

Some continuous variables were changed into 
categories for analytical purposes;10 age (< 65 and ³ 65 
years), systolic blood pressure (SBP < 115 mmHg and ³ 
115 mmHg), heart rate (£ 80 bpm and > 80 bpm), serum 
creatinine (altered: > 1,3 mg/dl men and > 1,1 mg/dl 
women), plasma sodium (altered: < 130 mEq/l) and urea 
(altered: ³ 92 mg/dl). The presence of anemia was defined, 
according to the WHO criteria (Hb < 13.0 g/dL in men 
and Hb < 12.0 g/dL in women).11

Statistical Analysis

Demographic and clinical characteristics of patients 
were analyzed using descriptive statistics: mean and 
standard deviation (SD) for quantitative variables and 
absolute and relative frequencies for qualitative variables. 
Data normality was verified using the Kolmogorov-
Smirnov test. To compare the LVEF groups, in relation 
to the qualitative variables, the Qui-square test was 
utilized, and, for quantitative variables, analysis of 
variance methodology was used for normal distribution, 
Kruskal-Wallis test for not normal. Bivariate analysis, 
using Pearson’s Chi-square, was carried out as a strategy 
to assess the relation between the outcome (in-hospital 
death) and the independent variables, studied for each 
group individually. All variables related to in-hospital 
death with a p value < 0.20 in the bivariate analysis were 
considered for inclusion in multiple logistic regression 
model. The stepwise forward method was used to 
select the final model. Once the final model was chosen, 
calibration was assessed using Hosmer Lemeshow›s 
goodness of fit test. The IBM SPSS Statistics for Windows 
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Table 1 - Comparison of groups in relation to demographic, clinical, therapeutic, laboratory and outcome variables

Variables Total

LVEF

p

< 40% 40 – 49% ≥ 50%

Age – Mean (SD) 42.9 (13.6) 70.3 (14.4)+/++ 75.2 (12.4) 74.6 (12,9)
0.003*

Age ≥ 65 years (%) 75.2 67.6 80.6 81.3

Male (%) 58.6 67.8 58.9 45.3 < 0.001*

FC IV (%) 52.3 55.3 52.4 47.9 0.392

Etiology (%) < 0001*

Ischemic 52.3 57.1 56.3 41.8

Hipertensive 19.5 11.3 18.0 32.9

Idiopathic 8.6 10.4 11.7 3.4

Valve 11.5 8.0 10.2 17.8

Others 8.0 13.2 3.9 4.1

(Version 21.0. Armonk, NY: IBM. Corp.) software 
was used to perform statistical analysis. The level of 
significance assumed was 5%.

The research project was approved by the Ethics 
Committee in Research of the Catholic University of 
Pernambuco UNICAP/PE (CAAE: 70897517.8.0000.5206). 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Results

A sample of 599 patients was collected between 
January 2007 and March 2017. Out of these, 106 did not 
have any LVEF data available and were not included in 
the analysis. A total of 493 patients fulfilled the inclusion 
and exclusion criteria of the study.

From the sample studied, most HF individuals (43%) 
were classified with LVEF < 40%, followed by 30% of 
with LVEF ≥ 50% and 26% with LVEF 40-49%. The age 
of the patients varied from 20 to 99 years, with a mean of 
73 (SD = 14) years, 370 (75%) were 65 years old or more, 
with men accounting for the majority of them (59%), 
Functional Class (FC) IV (52%), ischemic etiology (52%), 
followed by hypertensive (19%) and idiopathic (9%) 
etiologies. The outcome in-hospital death was 14% of the 
sample. Nineteen percent of patients were readmitted 
within 30 days.

Among the most frequent comorbidities found, we can 
highlight: systemic arterial hypertension (SAH) in 87% 

of patients; diabetes mellitus (DM) in 51% and coronary 
insufficiency (CI) in 59%. In a comparative analysis, the 
groups were significantly distinct with regard to SAH 
and CI, being more frequent in HFmrEF patients; valve 
disease and alcoholism were more common in HFpEF and 
HFrEF, respectively. The main cause for decompensation 
was acute coronary syndrome - ACS (38%), followed 
by infection (33%) and arrhythmia (atrial fibrillation). 
In relation to pharmacological therapeutics during 
hospitalization, the use of beta-blockers was observed in 
73% of patients, angiotensin converting enzyme inhibitors 
(ACEi) / angiotensin II receptor blockers (ARB) in 68% and 
aldosterone receptor antagonist spironolactone in 42%.

When the three groups were comparatively analyzed 
(Table 1), HFpEF and HFmrEF patients were older, with 
a prevalence of female patients, compared to the HFrEF 
group, which had a prevalence of males (68%). Ischemic and 
idiopathic etiologies were observed in a higher percentage 
of HFrEF and HFmrEF patients, whereas the hypertensive 
and valve etiologies were more frequent among those with 
HFpEF. ACS was the main cause for decompensation, being 
more frequent in HFmrEF (46%), followed by HFrEF (39%). 
Hypertension and CI were more prevalent among HFmrEF 
patients (93% and 67%, respectively), whereas valve disease 
accounted for a higher proportion in HFpEF, and alcoholism 
in the HFrEF and HFmrEF groups.

In relation to systolic blood pressure (SBP) at 
admission, the values were lower in patients with 
HFrEF. As to heart rate (HR) and NYHA functional 
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Cont. Table 1 - Comparison of groups in relation to demographic, clinical, therapeutic, laboratory and outcome variables

Variables Total

LVEF

p

< 40% 40 – 49% ≥ 50%

ACS-HF (%) 38.0 38.8 45.7 30.2 0.028*

Comorbidities

DM 50.7 44.9 58.1 52.7 0.050

SAH 87.2 82.7 93.8 88.0 0.011*

IC 58.6 60.7 67.4 48.0 0.003*

Valve disease 10.3 6.1 10.1 16.7 0.005*

Kidney disease 34.5 36.0 34.9 32.0 0.729

COPD/Asma 19.5 21.0 17.1 19.3 0.666

Neoplasia 8.1 5.1 10.9 10.0 0.103

Alcoholism 18.3 22.4 20.2 10.7 0.014*

Smoking 20.1 22.4 20.2 16.7 0.401

SBP (mmHg) – Mean (SD) 136.3 (31.8) 128.5 (27.9)+/++ 139.2 (31.9) 145.0 (34.4) < 0.001*

HR (bpm) – Mean (SD) 87,4 (20.8) 87.9 (21.6) 88,4 (20.6) 85.9 (19.6) 0.557

AF (%) 22.8 20.5 19.7 28.8 0.144

EDD – Median (P25 – P75) 58 (50-65) 65 (58 - 70)+/++ 55 (52 – 62)+++ 47 (45 – 85) < 0.001*

SPAP - Median (P25 – P75) 46 (39-57) 45 (40 – 56) 42 (37 – 56) 48 (42 – 59) 0.870

Moderate/severe MR (%) 47.9 55.2 56.1 30.3 < 0.001*

Moderate/severe TR (%) 22.6 25.9 23.8 16.7 0.128

Increased RV (%) 19.6 30.2 12.9 11.0 < 0.001*

LVEF – Mean (SD) 43.2 (14.3) 30.2 (6.6) 44.4 (2.7) 60.7 (7,3) -

Sodium Ad – Mean (SD) 137.2 (5.8) 137.6 (5.5) 137.1 (5.9) 136.7 (6.2) 0.387

Urea Ad – Mean (SD) 64.9 (39.6) 68.5 (42.9) 64.7 (40.7) 60.1 (32.6) 0.141

Creatinine Ad – Mean (DP) 1.5 (0.9) 1.4 (0.8) 1.4 (0.9) 1.5 (1.1) 0.681

Hb Ad – Mean (SD) 12.2 (2.3) 12.6 (2.3)+/++ 11.9 (1.9) 11.8 (2.2) 0.002*

BNP Ad Median (P25–P75)
6,000 7,249 8,421 2,827

0.015*
(2,769-15,927) (3,473-19,610)+/++ (5,304-22,352)+++ (1,685-6,285)

B-blocker (%) 73.3 77.8 72.9 67.1 0.076

ACEi /ARB (%) 66.5 69.2 64.3 68.7 0.626

Digoxin (%) 22.0 28.6 17.2 16.8 0.008*

SPIR (%) 41.7 52.8 38.8 28.2 < 0.001*

In-hospital death (%) 14.0 18.2 12.4 12.0 0.173

Readmission within 30 d (%) 19.2 19.9 22.1 15.7 0.498

* Statistically significant (p < 0.05); +: Statistically significant difference between G1 (< 40%) and G2 (40-49%); ++: Statistically significant difference 
between G1 (< 40%) and G3 (≥ 50%); +++: Statistically significant difference between G2 (40-49%) and G3 (≥ 50%); A: p-value derived from ANOVA; χ: 
p-value derived from Pearson's Chi-Square test; K: p-value derived from Krukal-Wallis test.
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class VI, there were no statistical differences between 
the categories of HF.

With regard to the laboratory variables, the groups 
were distinct in terms of natriuretic peptides (NT-
ProBNP) levels and anaemia, which were higher among 
patients with HFrEF and HFmrEF. LV end-diastolic 
diameter (LVEDD) values were higher among HFrEF 
patients compared to HFpEF patients. Moderate to severe 
mitral regurgitation (MR) was commonly observed in 
HFrEF and HFmrEF.

In-hospital pharmacological treatment of patients 
with DHF is presented in Chart 1. Beta-blockers, ACEi/
ARB and Spironolactone were used in 78%, 69% and 
53% of HFrEF patients, respectively. However, statistical 
significance was only observed in the Spironolactone 
variable, which is more commonly used in patients with 
HFrEF. No statistical difference was observed between 
the groups in terms of in-hospital death and readmission 
within 30 days.

According to the bivariate analysis, the variables 
that presented a significant association with in-hospital 
death for patients with HFrEF were: advanced age, valve 
disease, kidney disease, peripheral vascular disease 
(PVD), urea, aneamia, beta-blocker and ACEi/ARB; for 

Chart 1 - Sample distribution, according to the drug administered during hospitalization.

HFmrEF: kidney disease, urea at admission, aneamia and 
beta-blocker; and for HFpEF: kidney disease, PVD and 
creatinine at admission.

The independent risk factors obtained by multivariate 
analysis for in-hospital death are shown in Table 2. 
In the worst outcomes, previous kidney disease was 
associated with HFrEF and HFpEF. Previous valve 
disease was related to HFmrEF and HFpEF, and 
increased urea levels, exclusively in HFmrEF. The use 
of medication, such as beta-blockers and ACEi/ARB, 
were associated with a better evolution in HFmrEF and 
HFrEF, respectively.

It is worthy to highlight that HFrEF was associated 
with higher in-hospital mortality rates in patients with 
previous kidney disease (Odds Ratio (OR): 2.84, CI:1.19-
6.79) and showed a 3.5 higher risk of in-hospital death for 
patients under no beta-blocker therapy and an almost 5 
times higher risk for those under no treatment with ACE 
inhibitors or ARBs. HFmrEF was associated with higher 
in-hospital mortality rates for valve disease (OR: 4.17, 
CI: 1.01-9.13) and to altered levels of urea at admission 
(OR:6.18, CI:1.78-11.45), and the likelihood of death 
increased by 3.5 times in patients under no beta-blocker 
therapy. In relation to HFpEF patients, there was an 
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association with valve disease (OR: 4.61, CI: 1.33-15.96) 
and kidney disease (OR: 5.18, CI: 1.68-11.98).

Discussion

Clinical Profile

The ICD12 classification is already well-defined, 
and its categorization according to LVEF measured 
by echocardiography is used to characterize the 
syndrome clinically and, particularly, to orientate 
the treatment. LVEF through echocardiography is 
considered easy to perform, of lower cost and can be 
applied at the bedside, when necessary. However, 
there are several limitations concerning its estimation, 
both technical (dependent observer, two-dimensional 
evaluation, intra- and inter-observer variability and 
inadequate acoustic window) and non-technical 

Table 2 - Results of Multivariate analysis for the in-hospital death outcome – p-value

Variables

EF < 40%

P-value

EF 40 – 49%

p-value

EF ≥ 50%

p-value

OR (CI95%) OR (CI95%) OR (CI95%)

Sex - Male - - 0.373 - -

Age ≥ 65 years 0.087 - - 0.182

FC IV 0.223 0.090 - -

Etiology - - 0.768 - -

IC PR - - 0.494 - -

Valve disease PR 0.084 4.17 (1.01-9.13) 0.047 4.61 (1.33-15.96) 0.016

Kidney disease PR 2.84 (1.9-6.79) 0.019 0.192 5.18 (1.68-11.98) 0.004

COPD/Asma PR 0.724 - - - -

PVD PR 0.120 - - 0.049

Sodium ALT 0.974 0.199 - -

Urea ALT 0.914 6.18 (1.78-11.45) 0.004 0.911

Creatinine ALT - - - - 0.412

Aneamia 0.222 0.274 - -

BB INT. 0.29 (0.12-0.72) 0.008 0.29 (0.08-0.97) 0.045 - -

ACEi/ARB INT. 0.21 (0.09-0.49) 0.001 - - - -

SPIR. INT 0.260 0.182 - -

Furos. INT 0.068 0.077 - -

Note: OR: odds ratio; CI95%: 95% confidence interval.

(mitral regurgitation, aortic stenosis, arrhythmias, 
myocarditis and Takotsubo syndrome), which may 
generate inaccurate measurements.13 Cardiac magnetic 
resonance imaging is considered the gold standard 
for assessing left ventricular (LV) systolic function,14 
but it is not easily available in daily clinical practice. 
Although echocardiography does not seem to be the 
ideal method, it remains a practical and accessible 
tool for estimation of LVEF and the choice exam in all 
studies that have focused on HF treatment so far.15-17 It 
is worthy to note that classifying HF patients is more 
complex than simply stratifying them by LVEF cut-off 
values because these patients have a high burden of 
cardiovascular and non-cardiovascular comorbidities, 
which may interact on different levels of LVEF, and 
may influence prognosis more than the LVEF category.

There was a discrete predominance of patients with 
HFrEF at this institution, in consonance with previous 
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studies, which indicates that the profile of supplemental 
health care patients is pretty much similar to those 
from international registries10 and that it differs from 
Brazilian data when HFmrEF reaches the absolute 
majority.18 The predominance in our study of older 
individuals with ischemic etiology is also compatible 
with data from developed countries.19-21 In-hospital death, 
which occurred in 14% of the population studied, is in 
accordance with data from the Brazilian registry of acute 
HF patients admitted to public and private hospitals.18

Twenty-six percent of the population presented 
HFmrEF, which corroborates the estimated range, from 
10-20%, in recent studies.22,23 These patients were aged 
over 65 years (80%), with a higher proportion of females, 
similarly to the HFpEF profile. As for ischemic etiology, 
HFmrEF had a prevalence of 56 % and was closer in 
value to the HFrEF group. Hypertensive etiology showed 
intermediate values in relation to the other two groups.

DHF associated with ACS was more prevalent among 
HFmrEF patients (46%) compared to those from the 
other two groups. In Brazil, recent data have shown that 
the main cause of DHF is poor medication adherence;18 
other studies presented different results.23 Data from 
OPTIMIZE-HF,24 a comprehensive European registry, 
were consistent with those reported in this study, which 
can be justified by differences between the profile and 
data of the population seen at supplemental health 
system and in the public health system.

HFmrEF presented with high comorbidity rates, 
such as diabetes mellitus, hypertension, IC and MI, and 
showed intermediate values for valve disease, kidney 
disease and alcoholism. It is also interesting to stress 
that left ventricular end-diastolic diameter values were 
intermediate, which indicates a possible transition 
stage between the other two HF groups. The similarities 
between HFmrEF and HFpEF suggest that HFmrEF may 
represent recovered or early stages of HFrEF,25,26 but other 
long-term echocardiographic follow-up studies in these 
patients are needed.

Mortality and Prognostic Factors

In-hospital mortality in HFmrEF was similar in 
absolute values to HFpEF but lower than HFrEF, 
although the study has no sufficient statistical power to 
prove this difference. The same pattern was observed in 
hospital readmission rates. The “benignity” of HFpEF 
has been documented in the literature.27 Data from 
the OPTIMIZE registry have shown lower in-hospital 

mortality rates in HFpEF patients. Nevertheless, the 
criterion adopted in this study was HFpEF (EF ≥ 40%),28 
and thus included those patients currently classified 
as HFmrEF, which poses limitations to comparisons.  
A meta-analysis involving over 60,000 patients reported 
lower mortality in HFpEF (EF ≥ 50%) compared to HFrEF. 
However, the evaluation itself does not make a distinction 
between outpatients or patients with DHF, which may 
influence the outcomes.29 Only a handful of published 
studies have focused on patients with HFmrEF which, 
comparable to the sample of this study, have shown an 
intermediate group with mortality rates similar to those 
in the other HF groups.30 Consequently, the population 
data shown is this report are consistent with recently 
published studies that used data from hospitalized 
patients.30 When the outcomes were analyzed, after the 
one-year follow-up evaluation, including death by any 
cause and admission due to HF, there were similarities 
between HFmrEF and HFpEF, with HFrEF patients 
presenting the worst prognosis.31 It was not possible 
to establish comparisons with national data due to the 
scarcity of publications.

In general, heart failure mortality prediction scores 
have limited accuracy.10 The BIOSTAT–CHF32 emerged as 
a comprehensive European program designed to develop 
and validate risk prediction models, in an attempt to 
minimize this problem. The authors highlighted the 
small percentage of models validated in a separate cohort 
and the fact these models performed only moderately 
(c-statistic values 0.71 and 0.63 for mortality and HF 
hospitalization, respectively). Using a multivariable 
model (249), they found that the strongest predictors of 
mortality were urea and serum sodium. It is interesting to 
highlight that there was no significant difference between 
patients with acute or chronic HF. An LVEF cut-off of 
45% was used to distinguish HFrEF from HFpEF, and 
no similarities were found between the risk factors of 
the population studied and the validation cohort, which 
has also included a small percentage of patients with an 
LVEF greater than 45%. The LVEF cut-off adopted may 
be a limiting factor for extrapolation of any findings to 
the HFmrEF group.32

A recent Swedish HF registry has reported that 
chronic kidney disease is a strong predictor of mortality 
in both HFmrEF and HFrEF patients.33 However, in 
the population assessed here, renal involvement, 
whether due to previous kidney disease or to 
increased urea at admission, was the only mortality 
predictor that revealed similarities between the 3 HF 
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groups. Similarly, urea has been strongly associated 
to in-hospital death risk in traditional scores, such as 
BIOSTAT32 and ADHERE.10 The persistence of urea 
in all these models indicates its prognostic strength. 
Thus it should be the object of more attention by 
those who monitor patients with HF, due to the 
higher death risk among HFmrEF individuals  
(6 times more), for instance. It is possible to suggest 
that the presence of valve disease as a factor of worse 
prognosis in HF patients with LVEF greater than 40% 
indicates that it could be the etiology of heart failure. 
At the same time, it involves clinical characteristics and 
challenges, especially among the elderly population, 
due to the small number of randomized clinical trials. 
Consequently, treatment is also less well established.

It is necessary to highlight the efficacy of medication, 
since recent international publications, as observed 
by this study, originally in Brazil, have demonstrated 
significant benefits of beta-blockers both in HFrEF32 and 
HFmrEF,34 thus suggesting benefits in all HF patients with 
an ejection fraction less than or equal to 49%. This fact has 
not been registered in randomized clinical trials which 
have included exclusively patients with systolic HF.17,35 
A recent meta-analysis involving 11 randomized studies 
and over 14,000 patients on the use of beta-blockers has 
confirmed their benefits in patients with EF < 50% and 
sinus rhythm.36 As for ACEI/ARB, it is important to 
point out that the results only remained among HFmrEF 
patients, with a 5 times increased mortality among those 
who did not receive the medication. In the OPTIMIZE-
HF registry, although the use of ACEI/ARB has been 
associated with less mortality and hospital readmission 
within 30- and 90-days in HFrEF patients, such benefit 
has not been observed among the HFmrEF and HFpEF 
groups.28 In a subanalysis of CHARM, the benefit of 
candesartan was also seen in patients with HFmrEF.37 
Furthermore, in spite of the results of the TOPCAT trial, 
studies have found benefits of spironolactone in patients 
with EF between 45-49%,38 which was not observed in 
this study's population. Therefore, HFmrEF signals a 
transition behavior or a “gray area” in which a better 
characterization of this group may soon bring prognostic 
and therapeutic benefits.

Limitations

The study is based on patients with a clinical picture 
of decompensated heart failure, and their physical and 
laboratory variables were collected at admission on a 

database. Thus information was collected retrospectively. 
Other potentially relevant variables, such as natriuretic 
peptide levels, were not selected in the multivariate 
model because data was not available in all patients. 

Conclusion

The demographic/clinical profiles of HFmrEF are 
intermediate, between those of HFpEF and HFrEF. 
Kidney disease was the only risk factor for death 
in HFrEF and HFpEF, whereas valve disease and 
increased urea levels were associated with HFmrEF. 
The use of ACEI/ARB and beta-blockers, already 
established as mortality reducing drugs in HFrEF, has 
been independently related to better evolution in this 
HF group. The benefits of the beta-blockers in HFmrEF 
have also been reported, which indicates this conduct 
in the intermediate scenario, since there have been no 
recommendations based on guidelines.
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