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Abstract

Background: Differences in clinical presentation and therapy out-
comes between heart failure with preserved ejection fraction (HF-
pEF) and heart failure with reduced ejection fraction (HFrEF) have 
been reported but described mainly among hospitalized patients. Be-
cause the population of outpatients with heart failure (HF) is increas-
ing, we sought to discriminate the clinical presentation and responses 
to medical therapy in ambulatory patients with new-onset HFpEF vs. 
HFrEF.

Methods: We retrospectively included all patients with new-onset HF 
treated at a single HF clinic in the past 4 years. Clinical data and elec-
trocardiography (ECG) and echocardiography findings were record-
ed. Patients were followed up once weekly, and treatment response 
was evaluated according to symptoms resolution within 30 days. Uni-
variate and multivariate regression analyses were performed.

Results: A total of 146 patients were diagnosed with new-onset HF: 
68 with HFpEF and 78 with HFrEF. The patients with HFrEF were 
older than those with HFpEF (66.9 vs. 62 years, respectively, P = 
0.008). Patients with HFrEF were more likely to have coronary ar-
tery disease, atrial fibrillation, or valvular heart disease than those 
with HFpEF (P < 0.05 for all). Patients with HFrEF rather than HF-
pEF were more likely to present with New York Heart Association 
class 3 - 4 dyspnea, orthopnea, paroxysmal nocturnal dyspnea or low 
cardiac output (P < 0.007 for all). Patients with HFpEF were more 
likely than those with HFpEF to have normal ECG at presentation (P 
< 0.001), and left bundle branch block (LBBB) was observed only in 
patients with HFrEF (P < 0.001). Resolution of symptoms within 30 
days occurred in 75% of patients with HFpEF and 40% of patients 

with HFrEF (P < 0.001).

Conclusions: Ambulatory patients with new-onset HFrEF were old-
er, and had higher incidence of structural heart disease, in comparison 
to those with new-onset HFpEF. Patients presenting with HFrEF had 
more severe functional symptoms than those with HFpEF. Patients 
with HFpEF were more likely than those with HFpEF to have normal 
ECG at the time of presentation, and LBBB was strongly associated 
with HFrEF. Outpatients with HFrEF rather than HFpEF were less 
likely to respond to treatment.

Keywords: Heart failure; Ejection fraction; Epidemiology; Ambula-
tory care

Introduction

Heart failure (HF) is a complex syndrome manifesting as con-
gestive symptoms (dyspnea, orthopnea, paroxysmal nocturnal 
dyspnea (PND) and lower limb edema), in the presence or ab-
sence of low cardiac output (COP) features, such as weakness 
and fatigue [1]. Worldwide, HF remains a major cause of hos-
pitalization and contributes to substantial health care expenses 
[2].

On the basis of the systolic function of the left ventricle 
(LV), as measured by the ejection fraction (EF), HF is classi-
fied into three major subtypes; HF with reduced EF of ≤ 40% 
(HFrEF), HF with mid-range EF of 41-49% (HFmrEF) and HF 
with preserved EF of ≥ 50% (HFpEF) [3].

The overall prevalence of HF has been estimated to be < 
1% in the population < 40 years of age and > 20% in the popu-
lation > 80 years of age [4].

HFrEF is associated with a marked decrease in LV con-
tractility and end-systolic elastance, with or without LV dilata-
tion [5]. The pathophysiology of HFpEF is more complex than 
that of HFrEF and is driven primarily by impaired LV relaxa-
tion and compliance, which may be triggered by systemic con-
ditions such as hypertension (HTN) and obesity [6].

Epidemiological data suggest that 40-55% of patients 
presenting with new-onset decompensated HF have HFpEF 
rather than HFrEF [7, 8]. Several prior studies have described 
the manifestations and risk factors for new-onset HFpEF and 
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HFrEF, which include older age, HTN, and coronary artery 
disease (CAD) [9]. However, very few studies have examined 
the discriminating features that may have heterogeneous asso-
ciations across both subtypes of HF. Patients with HFpEF have 
different characteristics, non-cardiac comorbidities and HF 
etiologies from those with HFrEF. However, most prior stud-
ies were conducted among hospitalized patients and those with 
chronic HF [10, 11]. HFpEF is more common than HFrEF in 
older people, women and obese people [10, 11]. Despite these 
differences, the clinical features of hospitalized patients with 
HFpEF and HFrEF are similar [10, 11]. The severity of symp-
toms, response to therapy, and length of hospital stay have been 
found to be comparable between HF subtypes [12]. However, 
these findings cannot be generalized to the outpatient HF pop-
ulation, because patients requiring hospitalization for HF have 
worsening symptoms and tend to have more comorbidities 
than ambulatory patients. Identifying discriminators between 
HFpEF and HFrEF in outpatient settings may facilitate early 
diagnosis. In addition, exploring the therapy response of each 
subtype may aid in designing efficient outpatient programs for 
each subtype. Accordingly, the objective of our study was to 
differentiate the demographic data, clinical presentations, eti-
ologies, and responses to medical therapy between new-onset 
HFpEF and HFrEF in ambulatory patients.

Materials and Methods

Study design, sampling, and setting

We retrospectively reviewed the medical records of all consec-
utive patients presenting to a single HF clinic between January 
2017 and September 2021. All patients 18 years of age or older 
who were referred to the clinic with new-onset HF, according 
to symptoms and physical examination, were included in this 
study. All patients underwent full echocardiographic evalua-
tion by an experienced cardiologist and were accordingly di-
agnosed with HFpEF (EF of ≥ 50%) or HFrEF (EF of ≤ 40%). 
We excluded all patients with chronic or asymptomatic HF. 
Patients with HFmrEF (EF 41-49%) were not included in this 
cohort.

Data collection and variables

A structured electronic form consisting of eight main sections 
was used to extract data from the patients’ medical records. 
The first section collected data on patients’ baseline character-
istics, and detailed cardiac and non-cardiac comorbidities. The 
second section collected data on the clinical presentation, in-
cluding dyspnea (according to the New York Heart Association 
(NYHA) classification, grouped into two categories: NYHA 
class 1 - 2 and NYHA class 3 - 4), orthopnea, PND, angina, 
lower limb edema and low COP symptoms. The third section 
involved collecting detailed echocardiographic assessments of 
LV size, function (diastolic and systolic), regional wall mo-
tions and valvular structures. The fourth section collected 
detailed electrocardiography (ECG) findings, which were 

categorized into normal ECG, ischemic ECG (ST-segment de-
viation, pathological Q-wave and ischemic T-wave changes), 
left ventricular hypertrophy (LVH), left bundle branch block 
(LBBB), right bundle branch block (RBBB) and atrial fibrilla-
tion (AF). In the fifth section, the etiology of HF was recorded 
on the basis of thorough assessment by a cardiologist, and was 
categorized into undiagnosed HTN, uncontrolled HTN, CAD, 
dilated cardiomyopathy (DCM) or valvular heart disease 
(VHD). Guideline-directed medical therapy (GDMT) was then 
started according to the type of HF and was titrated according 
to the clinical status of each patient. Patients were followed up 
once weekly, and the response to medical therapy was assessed 
according to the resolution of HF symptoms within 30 days. 
Figure 1 represents the flow diagram of the patients and the 
study protocol.

Data analysis

Excel spreadsheets were downloaded and imported into Sta-
tistical Package for Social Sciences (SPSS software for Win-
dows, version 22, IBM) for data analysis. Descriptive analysis 
was performed to report the sample characteristics. Categori-

Figure 1. The flow diagram of the patients. All patients with new-onset 
heart failure (HF) were included in the study. The clinical characteristics 
and findings of electrocardiography (ECG) and echocardiography were 
recorded. Patients were diagnosed with HF preserved ejection fraction 
(HFpEF) or HF with reduced EF (HFrEF) and started medical therapy. 
They were followed up once weekly, and medications were titrated ac-
cording to clinical status. The response to medical therapy was evalu-
ated on the basis of resolution of HF in 30 days.
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cal data are presented as numbers and percentages, and data 
for continuous variables are presented as mean ± standard 
deviation (SD) when the quantitative data were found to be 
normally distributed according to the Shapiro-Wilk test (P > 
0.05). Otherwise, data are reported as median and interquar-
tile range (IQR). The t-test and the Mann-Whitney U test were 
performed to compare the mean ± SD and medians (IQR) of 
continuous variables for both the HFpEF and HFrEF groups. 
The Chi-square test and Fisher’s exact test were performed as 
appropriate to identify any statistically significant associations 
between dependent variables (HFpEF and HFrEF) and rele-
vant categorical variables. Variables significantly associated (P 
< 0.05) with each subtype in the univariate analysis were then 
input into a multivariable logistic regression analysis (adjusted 
for age and sex), to identify the potential significant (P < 0.05) 
variables associated with HFpEF or HfrEF.

No prior sample size was calculated for this retrospective 
study; however, post hoc sample calculation revealed suffi-
cient power for performing logistic regression modellings and 
was presented in results’ section under relevant tables.

Ethical consideration

The project adhered to the guidelines of the Declaration of 
Helsinki. The investigators ensured the integrity, privacy, and 
confidentiality of the patients’ data.

The study received the ethical approval from the Institu-
tional Review Board of our institute (study ID: TU-21-019, 
dated March 4, 2022).

Results

Sample characteristics

A total of 146 consecutive patients with new-onset HF were 
identified, 68 (46.6%) with HFpEF and 78 (53.4%) with 
HFrEF. The patients with HFrEF were significantly older than 
those with HFpEF (mean ± SD age = 66.99 ± 11.19 vs. 62.12 ± 
11.55 years, respectively, P = 0.008). The sex distribution be-
tween both subtypes was comparable (65% women for HFpEF 
vs. 62% women for HFrEF, P = 0.693), as was that of tobacco 
use (7% for HFpEF vs. 3% for HFpEF, P = 0.251). Table 1 
summarizes the echocardiographic findings for the cohort.

Analyses of comorbidities associated with HFpEF and 
HFrEF

As shown in Table 2, the univariate analysis indicated that 
patients with HFrEF, in comparison to those with HFpEF, 
had higher incidence of CAD (39.7% vs. 22.1%, P = 0.022), 
chronic kidney disease (CKD) (14.1% vs. 1.5%, P = 0.006), 
AF (20.5% vs. 8.8%, P = 0.049) or VHD (25.6% vs. 7.4%, 
P = 0.003), respectively. The body mass index was higher in 
patients with HFpEF rather than HFrEF (32 vs. 30.23, respec-
tively, P = 0.022). Other comorbidities were comparable be-

tween groups (P > 0.05, Table 2). The adjusted model of multi-
variable logistic regression analysis revealed that patients with 
HFrEF were older than those with HFpEF (odds ratio (OR) = 
1.8, P = 0.008), and have higher incidence of CAD (OR = 3.52, 
P = 0.005), VHD (OR = 6.93, P = 0.002) or AF (OR = 2.48, P 
= 0.013) than those with HFpEF.

Analyses of symptoms associated with HFpEF and HFrEF

The univariate analysis in Table 3 indicated that patients with 
HFpEF, compared with those with HFrEF, were more likely to 
present with NYHA class 1 - 2 dyspnea (86.8% vs. 51.3%, P 
< 0.001, respectively). In contrast, patients with HFrEF were 
more likely than those with HFpEF to present with NYHA class 
3 - 4 dyspnea (33.3% vs. 5.9%, P < 0.001), orthopnea (41.0% 
vs. 11.8%, P < 0.001), PND (33.3% vs. 5.9%, P < 0.001) and 
low COP (14.1% vs. 1.5%, P = 0.006). However, the adjusted 
multivariable logistic regression model did not indicate sig-
nificant differences in symptoms between HFpEF and HFrEF.

Analyses of ECG findings associated with HFpEF and 
HFrEF

The univariate analysis findings in Table 4 indicated that pa-
tients with HFpEF rather than HFrEF were more likely to have 
normal ECG at the time of presentation (69.1% vs. 9%, re-
spectively, P < 0.001). AF was more common in patients with 
HFrEF than HFpEF (20.5% vs. 5.9%, respectively, P = 0.01). 
LBBB was present only in patients with HFrEF (19.2%, P < 
0.001). The adjusted model of multivariable logistic regression 
analysis demonstrated that the presence of normal ECG cor-
related well with HFpEF, and LBBB was present only in those 
with HFrEF (P < 0.001 for both). The prevalence of LVH, is-
chemic ECG findings, and RBBB were comparable between 
subtypes.

Table 1.  Echocardiographic Findings of the Cohort (N = 146)

Variable HFpEF (n = 68) HFrEF (n = 78) P value
LVEF (mean) 57.7 ± 6.4 33.2 ± 8.2 < 0.001
LVEDD (mm) 50.0 ± 6.3 58.9 ± 9.6 0.007
LVESD (mm) 37.7 ± 8.3 52.4 ± 9.4 0.004
LV mass (g) 279.4 ± 69.7 243.7 ± 79.4 0.15
RWA (%) 12.7% 37.8% 0.03
E/A ratio 1.1 ± 0.62 1.18 ± 0.81 0.93
Severe MR (%) 3.5 19.4 < 0.001
Severe AS (%) 1.3 3.2 0.042
Severe AR (%) 1.1 0.5 0.056

HFpEF: heart failure with preserved ejection fraction; HFrEF: heart 
failure with reduced ejection fraction; LVEF: left ventricle ejection frac-
tion; LVEDD: left ventricular end-diastolic diameter; LVESD: left ventri-
cle end-systolic diameter; LV: left ventricle; RWA: regional wall motion 
abnormalities; MR: mitral regurgitation; AS: aortic stenosis; AR: aortic 
regurgitation.
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Table 3.  Univariate and multivariate adjusted logistic regression analyses of clinical presentation in patients with HFpEF and HFrEF

Univariate Multivariate
HFpEF (%) HFrEF (%) OR (95% CI) P value OR (95% CI) P value

NYHA 1 - 2 86.8 51.3 9.3 (7.6 - 15.3) < 0.001 5.4 (1.4 - 7.3) 0.08
NYHA 3 - 4 5.9 33.3 8 (2.63 - 9.38) < 0.001 4.3 (2.1 - 8.3) 0.092
Orthopnea 11.8 41 5.22 (2.2 - 6.39) < 0.001 4.2 (1.3 - 7.2) 0.21
PND 5.9 33.3 8 (2.63 - 10.3) < 0.001 5.3 (1.3 - 7.2) 0.33
Angina 14.7 20.5 1.6 (0.6 - 5.7) 0.21
LL edema 38.2 37.2 1.3 (1.1 - 6.2) 0.33
Low COP 1.5 14.1 11 (10.38 - 13.6) 0.006 8.3 (2.1 - 16.5) 0.12

Post hoc sample calculation revealed sufficient power for performing logistic regression modelling (R2 = 0.471, predictors = 8, P ≤ 0.05; observed 
statistical power = 1.0). NYHA: New York Heart Association classification of dyspnea; PND: paroxysmal nocturnal dyspnea; LL edema: lower limb 
edema; Low COP: low cardiac output symptoms; HFpEF: heart failure with preserved ejection fraction; HFrEF: heart failure with reduced ejection 
fraction; OR: odds ratio; CI: confidence interval.

Table 4.  Univariate and Multivariate Adjusted Logistic Regression Analyses of ECG Findings in Patients With HFpEF and HFrEF

Univariate Multivariate
HFpEF (%) HFrEF (%) OR (95% CI) P value OR (95% CI) P value

Normal 69.1 9 2.6 (1.2 - 5.8) < 0.001 3.6 (1.4 - 7.7) < 0.001
Ischemic changes 11.8 20.5 7.3 (2.1 - 15.3) 0.12
LVH 2.9 1.3 0.9 (0.2 - 3.6) 0.21
LBBB 0 19.2 9.8 (8.2 - 10.2) < 0.001 11.3 (8.2 - 12.3) < 0.001
RBBB 1.5 3.8 2.1 (0.6 - 8.2) 0.42
AF 5.9 20.5 4.13(3.1 - 6.4) 0.01 2.6 (1.4 - 4.2) 0.07

Post hoc sample calculation revealed sufficient power for performing logistic regression modelling (R2 = 0.497, predictors = 4, P ≤ 0.05; observed sta-
tistical power =1.0). LVH: left ventricular hypertrophy; LBBB: left bundle branch block; RBBB: right bundle branch block; AF: atrial fibrillation; HFpEF: 
heart failure with preserved ejection fraction; HFrEF: heart failure with reduced ejection fraction; OR: odds ratio; CI: confidence interval.

Table 2.  Univariate and Multivariate Adjusted Logistic Regression Analyses of Comorbidities in Patients With HFpEF and HFrEF

Univariate Multivariate
HFpEF, % or mean ± SD HFrEF, % or mean ± SD OR (95% CI) P value OR (95% CI) P value

Age 62.12 ± 11.55 66.99 ± 11.19 1.8 (0.9 - 2.5) 0.008
Male 35.3 38.5 0.87 (0.44 - 1.71) 0.693

Comorbidities
Hyperlipidemia 23.5 19.2 0.98 (0.93 - 1.04) 0.61
Hypertension 70.6 60.3 1.8 (1.2 - 4.3) 0.26
BMI 32.05 ± 4.41 30.23 ± 4.98 3.1 (1.7 - 3.4) 0.022 2.8 (1.8 - 3.2) 0.07
CAD 22.1 39.7 2.33 (1.12 - 2.84) 0.022 3.52 (1.46 - 4.52) 0.005
DM 48.5 53.8 2.33 (1.12 - 4.84) 0.43
CKD 1.5 14.1 1.2 (0.4 - 3.2) 0.006 10.2 (4.3 - 14.6) 0.07
VHD 7.4 25.6 4.35 (2.53 - 5.33) 0.003 6.93 (4.04 - 8.54) 0.002
AF 8.8 20.5 2.67 (1 - 3.26) 0.04 2.48 (1.76 - 4.12) 0.013
CVA 5.9 7.7 1.3 (0.7 - 5.6) 0.22

Post hoc sample calculation revealed sufficient power for performing logistic regression modelling (R2 = 0.324, predictors = 7, P ≤ 0.05; observed 
statistical power = 0.99). BMI: body mass index; CAD: coronary artery diseases; DM: diabetes mellitus; CKD: chronic kidney disease; AF: atrial fibril-
lation; VHD: valvular heart disease; CVA: cerebrovascular accident; HFpEF: heart failure with preserved ejection fraction; HfrEF: heart failure with 
reduced ejection fraction; OR: odds ratio; CI: confidence interval; SD: standard deviation.
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Analyses of the etiology of HFpEF and HFrEF

Table 5 summarizes the etiology of HF in the cohort. Uncon-
trolled HTN was observed in approximately 52.9% of patients 
with HFpEF and 9% of patients with HFrEF (P < 0.001). Undi-
agnosed HTN was identified in 22.1% of patients with HFpEF 
and 2.6% of patients with HFrEF (P < 0.001). VHD and CAD 
were the main etiologies for HFrEF, as compared with HFpEF 
(23.1% vs. 5.9%; P = 0.004 and 30.8% vs. 1.5%, P < 0.001, 
respectively). DCM was diagnosed in 16.7% patients in the co-
hort, all of whom were identified to have HFrEF. The adjusted 
multivariable logistic regression model analysis findings were 
consistent with those from the univariate analysis with regards 
to the etiologies of HF.

Response of HFpEF and HFrEF to medical therapy

A total of 23 patients (15.7%) were lost to follow-up over 30 
days (10 with HFpEF and 13 with HFrEF). The difference in 
attrition between groups was nonsignificant (14.7% vs. 16.7%, 
P = 0.746). Among the remining 123 patients, complete resolu-
tion of symptoms occurred in 76% of patients with HFpEF and 
only 40% of patients with HFrEF (P < 0.001) (Fig. 2). Table 6 
summarizes the medications used for both subtypes.

Discussion

Our study demonstrated that, among ambulatory patients with 
new-onset HF, the demographic data, clinical presentation, and 
ECG findings at the time of presentation differed between HF-
pEF and HFrEF. To our knowledge, the current study reports 
the first evidence of variations in response to medical therapy 
between subtypes of HF in the outpatient setting.

The incidence of HFpEF in our cohort was 53.4%, as 
compared with 46.6% for HFrEF, in agreement with the litera-
ture [13]. The mean age (± SD) for patients with HFpEF and 
HFrEF was 62.12 ± 11.5 and 66.9 ± 11.1 years, respectively, in 
agreement with findings from studies exploring the incidence 
of HF subtypes in our region [14]. However, our patients were 
10 years younger than those with HFpEF and HFrEF in devel-
oped countries. In a large systematic review including 109,275 
ambulatory and hospitalized patients with HF, the mean age 
for patients with HFpEF and HFrEF was 77.6 and 72.3 years, 
respectively [15].

Patients with HFrEF in our cohort were significantly older 
than those with HFpEF. This finding is not consistent with 
those of several studies conducted in developed countries, 
which have reported that patients with HFpEF were older than 
those with HFrEF [16]. Patients with HF in our region are 
substantially different from those in developed countries [17], 
because of their exceptionally high incidence of DM, CAD, 
obesity and HTN [18].

The sex distribution between subtypes of HF in the cur-
rent study was comparable, in accordance with findings from 
a study examining the incidence of HFpEF and HFrEF among 
Medicare beneficiaries [19]. In our region, one study has ex- Ta
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amined the differences in demographic data between both HF 
subtypes and has not observed a significant difference in sex dis-
tribution [20]. However, other studies from developed countries 
have demonstrated that women are at greater risk of developing 
HFpEF than men, with an estimated ratio of 2:1 [21].

Analysis of the comorbidities associated with HFpEF and 

HFrEF indicated that patients with HFpEF were more obese 
than those with HFrEF. This finding was in accordance with 
those from most related studies [22]. Compared with non-
obese patients, obese patients tend to have more sodium reten-
tion, high levels of neurohormones and a systemic inflamma-
tory response, which compromises LV compliance [23].

We found that CAD and VHD were more common in 
patients with HFrEF in comparison to those with HFpEF. 
This finding has also been verified by previous studies [24, 
25]. Chronic or acute ischemia directly damages myocytes, 
thus leading to LV remodeling, scar formation and a decline 
in LV systolic function [26]. Severe mitral regurgitation, the 
most common VHD among our cohort with HFrEF, has been 
strongly associated with HFrEF [27].

We demonstrated that AF was more common in patients 
with HFrEF in comparison to those with HFpEF. This finding 
is probably attributable to the high prevalence of structural heart 
disease in patients with HFrEF. The estimated prevalence of AF 
in patients with CAD, VHD and DCM is 53%, 25% and 40%, 
respectively [28]. HF registries in the Middle East have reported 
less AF than international registries [17, 18], probably because 
of the relatively younger population of patients with HF in our 
region. The present study indicated that CKD tended to be more 
common in patients with HFrEF in comparison to those with 
HFpEF, in accordance with findings from a meta-analysis exam-
ining the distribution of CKD across HF subtypes [15].

In the present study, we showed that patients with HFrEF 
presented with more severe functional symptoms, i.e., NYHA 
class 3 - 4 dyspnea, orthopnea, PND and low COP symptoms, 

Table 6.  Comparison of Medications Used for Patients With 
Heart Failure With Preserved Ejection Fraction (HFpEF) and 
Heart Failure With Reduced Ejection Fraction (HFrEF)

HFpEF (%) HFrEF (%) P value
ARNI 0.0 86.6 < 0.001
ACEI/ARB 96.4 11.2 0.007
Spironolactone 8.3 89.7 < 0.001
Furosemide 84.7 89.2 0.47
Beta-blocker 48.5 12.8 0.016
Antiplatelet 92.4 84.4 0.41
Statin 96.7 98.4 0.52
DOAC 3.9 15.6 0.003
Nitrate 10.7 13.8 0.32
Hydralazine 1.8 2.2 0.22

ARNI: angiotensin receptor-neprilysin inhibitors; ACEI: angiotensin con-
verting enzyme inhibitors; ARB: angiotensin receptor blocker; DOAC: 
direct-acting oral anticoagulant; HFpEF: heart failure with preserved 
ejection fraction; HFrEF: heart failure with reduced ejection fraction.

Figure 2. t-test comparison of the rate of resolution of heart failure (HF) in 30 days according to EF (n = 123 patients). HFpEF: 
heart failure with preserved ejection fraction; HFrEF: heart failure with reduced ejection fraction.
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than patients with HFpEF. This finding is probably attributable 
to the higher prevalence of structural heart disease in patients 
with HFrEF rather than HFpEF. Few studies have explored 
differences in clinical presentation across HF subtypes. In a 
community-based study, patients with HFrEF have been found 
to be more likely to present with NYHA class 3 - 4 dyspnea 
than patients with HFpEF [29]. The OPTIMIZE-HF registry 
has also indicated that patients with NYHA class 4 dyspnea 
are more likely to have EF < 40% than EF > 50% [30]. In 
another study examining the incidence and outcomes of HF-
pEF and HFrEF in the SPRINT trial, patients with HFrEF had 
more NYHA class 4 dyspnea and orthopnea than patients with 
HFpEF [31]. In the KorAHF registry, NYHA class 3 - 4 was 
experienced by 86.9% of patients with HFrEF [32]. Finally, 
in a Canadian study including more than 2,000 hospitalized 
patients with HF, 30.1% of patients with a diagnosis of HFrEF 
had PND, compared with 24% of patients with HFpEF (P = 
0.007) [33].

Symptoms of low COP occur in < 10% of patients with 
acute HF [34] and consequently have been underinvestigated 
in the literature. The decrease in COP is directly proportional 
to the magnitude of the functional impairment [35-37]. In our 
study, these symptoms were encountered by 14% of patients 
with HFrEF, compared with 1.5% of patients with HFpEF (P 
= 0.006). This finding is consistent with those from a study 
in which patients with HFrEF walked significantly shorter 
distances than those with HFpEF in 6-min walking tests [35]. 
Patients with HFrEF in our cohort had more structural heart 
disease and more severe functional class than those with HF-
pEF. These results have been shown to correlate well with a 
decline in upper and lower extremity exercises [36]. Our study 
indicated that patients with mild dyspnea (NYHA 1 or 2) were 
more likely to have HFpEF than HFrEF (86.8% and 51.3%, 
respectively; P < 0.001), probably because most of the former 
patients were younger and were less likely to have significant 
structural heart disease. These findings are consistent with pre-
viously reported observations [29].

Analysis of the ECG findings in this cohort indicated that 
the presence of LBBB at the time of presentation was strongly 
associated with HFrEF. This result is similar to the findings 
of studies exploring ECG differences between HFpEF and 
HFrEF [8].

More than 60% of patients with HFpEF in the present co-
hort did not have any significant ECG changes. To our knowl-
edge, our study is the first to demonstrate this correlation. This 
finding may be explained by the younger age and the lower 
prevalence of structural heart disease in patients with HFpEF 
rather than HFrEF. This correlation is consistent with literature 
reports [38, 39]. The prevalence of LVH in our patients was 
comparable between HFpEF and HFrEF, in agreement with 
previously reported findings [40].

Analysis of the etiology of HF indicated that the leading 
cause of HFrEF was CAD (30%), and the leading cause of 
HFpEF was uncontrolled HTN (52.9%). CAD has been es-
tablished to be responsible for approximately 35-55% of all 
HFrEF hospital visits [41]. In contrast, HTN is the leading 
cause of HFpEF, with an estimated prevalence of 45-80% [42]. 
Interestingly, undiagnosed HTN was identified in 24.7% of the 
patients in our cohort, 92% of whom had HFpEF. HTN is a 

potential risk factor for all types of HF [1, 2]; however, its ex-
istence as a solitary etiology for HFrEF is uncommon [43]. Al-
though cardiovascular features in HFpEF have been described 
in people with asymptomatic HTN [44], to our knowledge, our 
study is the first to estimate its prevalence across both sub-
types.

Resolution of HF symptoms among patients who were 
successfully followed up once weekly for 30 days was more 
common in HFpEF than HFrEF (76% and 40%, respectively; 
P < 0.001). Despite close follow-up and titration of GDMT 
once weekly, patients with HFrEF responded more poorly to 
therapy than patients with HFpEF. To our knowledge, no stud-
ies have examined this response in ambulatory patients, but 
hospitalized patients with HFrEF have been reported to have 
longer hospital stays than patients with HFpEF [45]. We attrib-
ute our findings to the milder symptoms (NYHA of class 1 - 2), 
younger age and less structural heart disease in patients with 
HFpEF rather than HFrEF. Exploring the appropriate follow-
up interval to improve the rate of the resolution of symptoms 
among patients with HFrEF was beyond the scope of our study.

Limitations

The results of our study should be carefully interpreted in the 
context of various limitations. Because this retrospective study 
included a small sample size from a single HF clinic, the find-
ings may not represent the full spectrum of ambulatory HF 
patients. In addition, the findings should not be generalized to 
asymptomatic, hospitalized patients or those with chronic HF, 
who were excluded from the study. The diagnosis and evalu-
ation of HF were established mainly on the basis of clinical 
assessment, and few patients had supporting evidence such as 
elevated brain natriuretic peptide levels. The resolution of HF 
in 30 days was determined on the basis of clinical evaluation, 
which is subjected to significant inter-observer variability. The 
patients with HFpEF in our cohort were younger than those 
with HFrEF, thus potentially influencing the ECG findings and 
clinical characteristics. Finally, the discriminators identified in 
the current study should not replace echocardiography in es-
tablishing the diagnosis of HFpEF and HFrEF.

Conclusions

In summary, many clinical characteristics and ECG findings 
differed in ambulatory patients with new-onset HFpEF versus 
HFrEF. Patients with HFrEF were more likely to have cardiac 
comorbidities and to present with more severe functional sta-
tus in than patients with HFpEF. These discriminators may fa-
cilitate earlier diagnosis and referral to HF clinics. Outpatients 
with new-onset HFrEF were less likely to respond to treatment 
than those with HFpEF.
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