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Abstract

Background: Heart failure with preserved or mildly reduced ejection 
fraction (HFpEF/HFmrEF) has differences in therapy and develop-
ment when compared with HF with reduced EF (HFrEF). We aimed 
to describe the clinical characteristics and all-cause mortality of pa-
tients with HFpEF/HFmrEF compared to those with HFrEF from the 
Colombian Heart Failure Registry (RECOLFACA).

Methods: RECOLFACA included Colombian adult patients with am-
bulatory HF recruited from 2017 to 2019. All-cause mortality was our 
main outcome. We used the Kaplan-Meier method, life table, and Cox 

proportional hazard models to evaluate the role of the comorbidities 
on mortality, with a significant P-value of < 0.05. All statistical tests 
were two-tailed.

Results: We included 2,514 patients, and 1,139 (45.3%) had a diag-
nosis of HFpEF or HFmrEF. HFpEF/HFmrEF diagnosis was not sig-
nificantly related to either higher or lower risk of mortality compared 
to an HFrEF diagnosis; however, the individual risk factors for this 
outcome varied between the two groups. Health-related quality of life 
(HRQL) was a common risk factor for both groups.

Conclusion: Although the EF classification was not a significant risk 
factor for mortality, patients with HFpEF/HFmrEF exhibited a unique 
profile of risk factors for mortality, the HRQL, highlighting the rel-
evance of an adequate classification of the HF patients.

Keywords: Systolic blood pressure; Treatment; Comorbidities; Qual-
ity of life; Mortality

Introduction

Heart failure (HF) is a progressive clinical illness that repre-
sents a significant worldwide concern [1]. In the United States, 
nearly 6.2 million persons were living with HF between 2013 
and 2016; however, in Latin America, the prevalence of HF 
was expected to be 1% (95% confidence interval (95% CI): 
0.1-2.7%) [1, 2]. Although substantial advances have been 
made in diagnosing and treating this clinical condition, cur-
rently HF still represents one of the principal diseases with 
elevated rate of morbidity and mortality [3, 4].

Left ventricular ejection fraction (LVEF) has been applied 
as a mainstay and determines the classification and phenotyp-
ing of HF, aiding in the therapeutic approach of these patients 
[5]. Two to three classifications were created to improve the 
evaluation of the patients with HF in the daily practice: patients 
with preserved ejection fraction (pEF), patients with reduced 
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ejection fraction (rEF) and, on certain patients with mildly re-
duced ejection fraction (mrEF) [6]. HFpEF refers to a clinical 
condition described by the failure of the heart to transport the 
necessary amount of oxygen to the tissues despite an average 
EF [7]. Between HFrEF and HFpEF, we can find an important 
group of patients with HFmrEF (EF between 41% and 49%). 
The prevalence of HFpEF (and also HFmrEF) has been in-
creasing in the last decades, representing nowadays around 
half of the total HF cases in some regions [8]. Although there is 
increasing evidence of the role and implications of this entity, 
studies assessing the phenomenon of HFpEF in Latin America 
are scarce and have included small sample sizes [9-11]. There-
fore, our research aimed to characterize the sociodemographic, 
clinical, echocardiographic, and laboratory profiles as well as 
all-cause mortality of patients with HFpEF/HFmrEF compared 
to patients with HFrEF included in the Colombian Heart Fail-
ure Registry (RECOLFACA).

Materials and Methods

Study design and population

RECOLFACA is a prospective cohort study that gathered data 
from 60 medical centers, heart failure clinics, and cardiology 
outpatient centers in Colombia. Patient recruitment began in 
February 2017 and ended in October 2019. All patients were 
ambulatory beyond the age of 18 years with a clinical diagno-
sis of chronic HF and a history of HF decompensation. We ex-
cluded patients with a history of heart transplant, with previous 
implantation of a ventricular assistance device, or those unable 
to comply with scheduled follow-ups. Also, patients with neu-
rological or social limitations that might have affected adher-
ence and pharmacological monitoring were also excluded. The 
registry’s extended criteria for inclusion and exclusion, along 
with other methodological details, were explained before [12, 
13]. This research received approval from the Ethics commit-
tee of the Fundacion Valle del Lili under the act number 174-
2017. This study was conducted in compliance with the ethical 
standards of the responsible institution on human subjects as 
well as with the Helsinki Declaration.

Data collection

We registered sociodemographic and clinical variables, as well 
as laboratory test results at baseline. The main variable of our 
study was all-cause mortality. Data on this outcome were col-
lected by each HF clinic and participant institution at a ≥ 6 
months follow-up. Study data were registered and managed 
using Research Electronic Data Capture (REDCap) electronic 
data capture tools [14, 15]. A list of all variables analyzed in 
RECOLFACA is shown in Supplementary Material 1 (cr.elm-
erpub.com).

HF severity was evaluated using the New York Heart As-
sociation (NYHA) classification. Those patients with LVEF 
≥ 50% were categorized as HFpEF, and patients with LVEF 
≤ 40% were considered HFrEF. Individuals with an EF be-

tween 41% and 49% were labeled as having HFmrEF. The 
comorbidities evaluated were arterial hypertension, alcohol-
ism, smoking, type 2 diabetes mellitus, liver disease, coro-
nary heart disease, chronic obstructive pulmonary disease 
(COPD), atrial fibrillation, thyroid disease, chronic kidney 
disease, valvular heart disease, coronary artery bypass graft 
(CABG), dyslipidemia, Chagas disease, and chronic kidney 
disease, defined as an estimated glomerular filtration rate 
(eGFR) of less than 60 mL/min/1.73 m2. Regarding the phar-
macological treatment, we evaluated the use of triple therapy, 
i.e. angiotensin receptor blocker (ARB), angiotensin-con-
verting enzyme inhibitor (ACEI) or angiotensin receptor ne-
prilysin inhibitor (ARNI), plus a mineralocorticoid receptor 
antagonist (MRA) and a beta-blocker, or other medicaments 
such as nitrates, ivabradine, anticoagulants, antiplatelets, and 
statins [12]. A monitoring period of 6 months was performed 
to evaluate pharmacological treatment, rehospitalization, and 
mortality.

The quality of life of the patients was assessed using the 
EQ-5D questionnaire, available in Spanish, which is a self-ad-
ministered instrument that evaluates the health-related quality 
of life (HRQL) in terms of health state of an individual by us-
ing a visual analog scale (VAS) for an overall assessment. The 
VAS score assigns a score from 0 to 100 according to the pa-
tient’s self-assessment, with a score of 100 reflecting the best 
imaginable health state and a score of 0 representing the worst 
imaginable health state [16].

Statistical analysis

Continuous variables were described as medians and quar-
tiles, while categorical variables were defined in terms of 
absolute counts, proportions, and percentages. To compare 
groups, categorical variables were analyzed using Pearson’s 
Chi-square and Fisher’s exact tests, while continuous vari-
ables were evaluated using Mann-Whitney U tests. The cu-
mulative frequency of the mortality events was analyzed with 
their respective 95% CIs. We employed the Kaplan-Meier 
method, life table, and Cox proportional hazard models to 
evaluate survival analyses. A Cox’s proportional regression 
model encompassing both univariate and multivariate anal-
yses was executed to identify comorbidities independently 
predictive of mortality, and the models’ assumptions were es-
timated. To calculate the effect of comorbidities on patients’ 
HRQL, we used a multivariate linear regression model. Every 
multivariate analysis was adjusted by age, sex, alcohol abuse 
history, smoking, and NYHA classification. Results were 
considered as significant with P-value of < 0.05 (two-tailed 
test). The Statistical Package STATA version 15 (Station Col-
lege, Texas, USA) was used for the analysis.

Results

RECOLFACA registry included 2,528 patients, but only 2,514 
had complete demographic and clinical variables information. 
The cohort median age was 69 years (Q1: 59; Q3: 78), and 
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most of the patients were male (57.6%; n = 1,447). From the 
entire cohort, 1,139 patients (45.3%) were diagnosed with HF-
pEF or HFmrEF.

Demographic variables, comorbidities, and pharmacologi-
cal treatment by EF group

Patients with HFpEF or HFmrEF were significantly older 
(71 vs. 68 years, P < 0.001) and were mainly woman (44.9% 
vs. 40.4%) when compared to those with HFrEF. Similarly, 
patients with HFpEF or HFmrEF presented a greater preva-
lence of arterial hypertension (74.9% vs. 69.6%, P = 0.003), 
COPD (21.1% vs. 14.6%, P < 0.001), atrial fibrillation (24.1% 
vs. 20.7%, P = 0.040), and valvular heart disease (19.3% vs. 
15.2%, P < 0.001) compared to those with HFrEF. Additional 
differences were observed regarding pharmacological treat-
ment, highlighting a more frequent utilization of ACEI/ARB 
(78% vs. 72%) and anticoagulants (27.9% vs. 23.6%), but 
a lower use of ARNI (6% vs. 13%), beta-blockers (85% vs. 
89%), MRAs (41% vs. 68%), diuretics (63.1% vs. 70.8%), 
ivabradine (2.9% vs. 8.5%), and digoxin (7.2% vs. 12.3%) 
when comparing those with HFpEF or HFmrEF vs. those 
with HFrEF (Fig. 1, Table 1). On the other hand, patients with 
HFrEF exhibited a significantly lower median systolic blood 
pressure value (118 vs. 120 mm Hg, P < 0.001, while having a 
slightly upper heart rate (72 vs. 71 bpm, P = 0.044).

Regarding implantable devices, patients with HFrEF pre-
sented a significantly greater rate of implantable cardioverter 
defibrillator (12% vs. 6.8%) and resynchronization therapy 
(8.9% vs. 4.5%) use when compared to those with HFpEF or 

HFmrEF, while presenting a lower rate of pacemaker use (bi-
cameral: 3.2% vs. 4.7%; unicameral: 1.5% vs. 2.5%). Further-
more, patients with HFrEF presented a significantly higher LV 
end-diastolic diameter (60 vs. 48 mm, P < 0.001) and more 
frequently reported a prolonged QRS duration (40.4% vs. 
34.2%). Individuals with HFpEF/HFmrEF had a lower N-ter-
minal pro-brain natriuretic peptide (NT-proBNP) value (1917 
pg/mL, P = 0.012), reporting more frequently a diagnosis of 
hyponatremia (16.6% vs. 11.9%, P = 0.006).

For the variable of etiology of HF, only the hypertensive, 
valvular, and idiopathic etiologies were significantly different 
between both groups (P = 0.001, P = 0.002, and P = 0.000, 
respectively). Both the hypertensive and valvular etiologies 
were higher in the HFpEF/HFmrEF group, while the idiopath-
ic etiology was higher in the HFrEF group. The eGFR variable 
also showed significant differences between the groups, being 
higher in the HFrEF group (P = 0.006).

Impact of EF classification on mortality risk

The median follow-up was 115 days (Q1: 188; Q3: 254). Dur-
ing the follow-up, 170 patients (6.76%) died, representing a 
mortality rate of 0.30 - 1,000 person-years (95% CI: 26.2 - 
35.4). Although the mortality rate per 1,000 person-years of 
the patients with HFrEF was greater than that of patients with 
HFpEF/HFmrEF (0.31 vs. 0.29, respectively), there was no 
statistical difference (P = 0.806). Furthermore, according to the 
correlation analysis between the EF classification and mortal-
ity risk, the HFpEF/HFmrEF diagnosis was not significantly 
related with a higher mortality risk (odds ratio (OR): 0.96; 

Figure 1. Clinical, echocardiographic, laboratory, and pharmacological differences between patients with HFpEF/HFmrEF and 
HFrEF. HFpEF: heart failure with preserved ejection fraction; HFmrEF: heart failure with mildly reduced ejection fraction; HFrEF: 
heart failure with reduced ejection fraction.
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95% CI: 0.71 - 1.30) (Fig. 2).
ACEI/ARB use (OR: 0.44; 95% CI: 0.26 - 0.74), hemo-

globin levels (OR: 0.88; 95% CI: 0.78 - 0.99), Chagas disease 
diagnosis (OR: 3.86; 95% CI: 1.53 - 9.74), and HRQL score 
(OR: 0.97; 95% CI: 0.96 - 0.98) were individual risk factors 
independently related with mortality in patients with HFpEF/
HFmrEF. For patients with HFrEF, the risk factors for mor-
tality were systolic blood pressure (OR: 0.98; 95% CI: 0.96 
- 0.99), nitrates use (OR: 4.03; 95% CI: 2.04 - 7.96), hyper-
kalemia (OR: 3.86; 95% CI: 1.53 - 9.74), the number of co-
morbidities (OR: 3.86; 95% CI: 1.53 - 9.74), and HRQL score 
(OR: 3.86; 95% CI: 1.53 - 9.74) (Table 2).

Discussion

RECOLFACA is the first Colombian registry to report epide-
miology and short-term outcomes of HF with preserved and 
mildly reduced EF in a large cohort. This study analyzes all-
cause mortality of Colombian patients with HFpEF/HFmrEF 
compared to those with HFrEF. Although HFpEF/HFmrEF di-
agnosis was not significantly related to either higher or lower 
risk of mortality than those with HFrEF, the individual risk 
factors for this outcome varied between the two groups. Only 
the HRQL was a common risk factor for both groups.

The observed mortality rate in our study (6.76%, or 0.30 
per 1,000 person-years) is consistent with other HF registries 
in Latin America and reflects the severity of our study popula-
tion. All included patients had a history of HF decompensation 
and were being followed in specialized HF clinics, represent-
ing a higher-risk cohort. Additionally, our population had a 
significant burden of comorbidities, including a high preva-
lence of arterial hypertension (72.0%), coronary heart disease 
(28.1%), and diabetes mellitus (24.7%), which may contribute 
to the observed mortality rates.

Several studies highlight that around 50% of patients 
with HF have HFpEF, a finding observed in our study [8]. 
Our results are coherent with previous reports in regards to 
the older age and the higher proportion of women in the HF-
pEF/HFmrEF group [3, 17-20]. The comorbidity profile of the 
patients was similar to what has been reported in other regis-
tries worldwide. However, some of the published evidence is 
contradictory, as some studies have reported a younger age in 
patients with HFpEF as to those with HFrEF [18]. These dif-
ferences may appear due to relevant geographical variations, 
as these studies included more Afro-Colombian patients [18]. 
Afro-Colombians comprised only 3% of the population of 
RECOLFACA; however, they represent a relevant population 
due to their higher risk of developing arterial hypertension and 
HFpEF. Nevertheless, these racial differences remain under-
studied [21].

Beyond the baseline differences between the groups, a 
discussion concerning the connection between HFpEF/HFm-
rEF diagnosis and the risk of adverse outcomes still remains. 
One study observed that, despite having lower 30-day read-
missions, patients with HFpEF present a similar risk of 1-year 
mortality after discharge related to individuals with HFrEF 
[18]. A similar result was detected in a study based on the Get 
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With The Guidelines-Heart Failure registry, which assessed 
39,982 patients from 254 hospitals in the USA, and reported 
a higher risk of cardiovascular and HF readmission rates in 

patients with HFpEF as to those with HFrEF. Nevertheless, a 
similar mortality risk concerning the two groups was observed 
after a follow-up of 5 years [17]. Finally, a report based on the 

Figure 2. Kaplan-Meier survival curves comparing patients with HFpEF/HFmrEF versus HFrEF. HFpEF: heart failure with preserved 
ejection fraction; HFmrEF: heart failure with mildly reduced ejection fraction; HFrEF: heart failure with reduced ejection fraction.

Table 2.  Independent Predictors of All-Cause Mortality According to the Ejection Fraction Classification

HR (95% CI) P-value
HFpEF/HFmrEF
    ACEI/ARB 0.44 (0.26 - 0.74) 0.002
    Hemoglobin (mg/dL) 0.88 (0.78 - 0.99) 0.035
    Chagas disease diagnosis 3.86 (1.53 - 9.74) 0.004
    HRQL score 0.97 (0.96 - 0.98) < 0.001
HFrEF
    Systolic blood pressure (mm Hg) 0.98 (0.96 - 0.99) < 0.001
    Nitrates use 4.03 (2.04 - 7.96) < 0.001
    Hyperkalemia 2.58 (1.45 - 4.59) 0.001
    Multimorbidity (per comorbidity) 1.29 (1.13 - 1.49) < 0.001
    HRQL score 0.98 (0.97 - 0.99) < 0.001

ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor blocker; HFmrEF: heart failure with mildly reduced ejection fraction; CI: 
confidence interval; HFpEF: heart failure with preserved ejection fraction; HFrEF: heart failure with reduced ejection fraction; HR: hazard ratio; HRQL: 
health-related quality of life.
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Framingham Heart and Cardiovascular Health Study, analyz-
ing 15,217 patients with HF, observed no significant differenc-
es in mortality rates when comparing HF subtypes (P = 0.540) 
[22]. Our results add to the evidence of a similar short-term 
scenario of patients with HFpEF (and possibly HFmrEF) and 
HFrEF, highlighting the relevance of other variables and con-
ditions determining the outcomes of these patients. However, 
a recent study made in Poland by Rywik et al [23] showed that 
the risk of death was significantly higher in the group of pa-
tients with HFrEF than in those with HFpEF (61%, P < 0.001), 
while it was similar in both HFmrEF and HFpEF groups. 
These differences among the results from the studies should be 
further investigated.

A relevant finding of our study was the differential pro-
file of factors associated with mortality according to the EF 
groups. The EQ-5D score is the only factor that patients (HF-
pEF/HFmrEF and HFrEF) shared. This observation is clinical-
ly relevant because it extends the understanding of the progno-
sis assessment in patients with HF according to the EF in Latin 
America, considering that the results of studies performed 
in other regions may not be completely generalized [24-26]. 
This finding contrasts with the report by Lawson et al [27] 
who registered that the HFpEF group had a lower HRQL when 
compared to the HFmrEF and HFrEF groups (P < 0.0001). In 
the CHARM and COACH trials, HRQL was similar in both 
HF groups; however, in the G-CHF study, those with HFpEF 
had better HRQL [27]. HRQL is an inexpensive risk predictor 
that could contribute to improving outcomes in patients with 
HF by providing crucial information for therapeutic decisions 
and identifying patients that need further attention to prevent 
hospitalizations or mortality related to HF [28].

Among factors related with mortality in patients with 
HFpEF/HFmrEF in our research, ACEI/ARB use was corre-
sponding with a significantly lower risk of this outcome, high-
lighting the benefit of HF therapy in these patients, as several 
studies have indicated [29, 30]. On the other hand, a higher he-
moglobin value was also associated with a significantly lower 
mortality risk in these patients. Anemia has been recognized 
as a strong predictor of hospital readmission [31]; however, a 
direct relationship between this condition and mortality in this 
context is still debated, as it has been found that anemia may 
be a severity marker in congestive patients but not a predic-
tor of death [32, 33]. Interestingly, Chagas disease diagnosis 
was related with a significantly higher mortality risk only in 
patients with HFpEF/HFmrEF group. Chronic Chagas car-
diomyopathy is a particular form of myocardial involvement 
secondary to Trypanosoma cruzi infection of the myocardium 
and Chagas disease [34, 35]. It is described with high burden 
of arrhythmias, the progress of ventricular aneurysms, and 
a gradual worsening of myocardial function despite optimal 
medical therapy [36]. A potential hypothesis to this observed 
association could be related to the arrhythmogenic nature 
of this cardiomyopathy, leading to a very high incidence of 
electrical complications, which has positioned sudden cardiac 
death among the primary cause of mortality in this popula-
tion [37]. While the arrhythmic burden is inversely correlated 
with the EF, patients without HFrEF can develop severe con-
duction system involvements, resulting in a significant risk 
of sudden cardiac death [38, 39]. The prognostic implications 

of this finding suggest the need for specific therapeutic ap-
proaches in this subgroup, including early screening strate-
gies in endemic areas, systematic monitoring for arrhythmic 
complications, and potentially earlier consideration of device 
therapy [40]. Furthermore, the timing of antiparasitic therapy 
in the context of established HF requires careful evaluation, as 
it has not shown benefits on clinical outcomes in this setting 
[41]. These considerations are particularly relevant in Latin 
America, where Chagas disease continues to represent a sig-
nificant public health challenge. Future research should focus 
on developing tailored therapeutic strategies for this high-risk 
population, particularly considering their unique pathophysi-
ological characteristics and response to standard HF therapies 
[42, 43].

Regarding the systolic blood pressure as a risk factor for 
mortality found in the HFrEF group, similar results have been 
previously reported by Lang et al [44] in a retrospective cohort 
of 1,279 Chinese patients with HF complicated by hyperten-
sion. The authors found that in HFrEF patients, systolic blood 
pressure < 130 mm Hg was associated with an increased risk 
of all-cause and cardiovascular death (HR: 2.53, 95% CI: 1.23 
- 5.20, P = 0.011). Likewise, Arundel et al [45] analyzed 30-
day and 1-year risk of mortality in 10,356 participants with 
HFrEF, finding that a systolic blood pressure between 110 and 
129 mm Hg was associated with a higher risk of mortality. On 
the other hand, the effect on mortality and rehospitalization of 
the use of nitrates in patients with HF has also been studied 
previously by Ural et al [46] who found no beneficial effects 
and even a tendency to increase risk of mortality. Moreover, 
hyperkalemia as a mortality risk factor in patients with HFrEF 
has not been well studied; however, Lopez-Lopez et al [47] 
found that potassium levels in the normal-high range (5 - 5.5 
mEq/L) in patients with HFrEF might be safe and not associ-
ated with increased mortality.

While our study showed similar mortality rates between 
groups, the characterization of patients by EF remains clini-
cally relevant as we found distinct risk factor profiles for mor-
tality between groups, suggesting different pathophysiological 
mechanisms that may require targeted interventions. Moreo-
ver, our findings showed significant differences in medication 
utilization patterns between groups (e.g., higher use of ACEI/
ARB in HFpEF/HFmrEF vs. higher use of beta-blockers and 
MRAs in HFrEF). This characterization helps identify specific 
comorbidity patterns (higher prevalence of COPD, atrial fibril-
lation, and valvular heart disease in HFpEF/HFmrEF) that may 
require specific management strategies.

Study limitations

The patients were identified as having HFrEF or HFpEF/HFm-
rEF using the information from only one capacity of the EF, 
limiting the possibility of assessing the variations of this vari-
able across time, which could even reclassify the patients in 
different groups from the one assigned during the basal assess-
ment. Second, the current data in the RECOLFACA registry 
did not cover information concerning pharmacological and 
non-pharmacological therapy regarding resisted comorbidities, 
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which imposed constraints on the incorporation of comorbidi-
ties in the analyses of risk factors. The availability of data re-
garding the severity and duration of comorbidities, and optimal 
guideline therapy was lacking, which restricted a comprehen-
sive evaluation of the influence of these conditions. Although 
the study population analyzed was not as large as other studies 
that show a difference in mortality, our study does include the 
largest population for an analysis with Colombian population. 
The short follow-up time represented a significant limitation 
in assessing long-term clinical outcomes in our HF population. 
While this timeframe allowed us to analyze acute and suba-
cute events, the natural history and progression of HF typically 
extends beyond this period, potentially limiting our ability to 
capture the full spectrum of clinically relevant outcomes. Also, 
as the cause of death was not included in this study, the as-
sociation between preserved/mildly reduced EF and mortality 
must be carefully interpreted. We suggest that future studies 
include this variable to draw more precise conclusions. Finally, 
we did not evaluate both populations, HFmrEF and HFpEF, 
separately, comparing each group against HFrEF.

Conclusions

HFpEF and HFmrEF represent two prevalent conditions with a 
differential clinical and prognostic profile compared to HFrEF. 
Despite having similar mortality rates, patients with HFpEF/
HFmrEF show a characteristic pattern of risk factors for this 
fatal outcome compared with patients with HFrEF, highlight-
ing the importance of an optimal classification of the HF pa-
tients. The results found in RECOLFACA, although similar 
to the findings in other countries, are of value to the current 
knowledge in HF as they come from a registry that included 
only Colombian population. However, more extensive popula-
tion-based analyses are necessary to corroborate these findings 
and thoroughly assess the profile of HFmrEF and HFpEF in 
the Latin American region.

Supplementary Material

Suppl 1. Variables analyzed in RECOLFACA.
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