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Abstract:
Background: Heart failure with preserved ejection fraction (HFpEF) has already emerged as the predominant
form of heart failure in the western world. We aimed to estimate the frequency and clinical characteristics of
HFpEF cohort in Bangladesh as limited data are available about this extremely heterogeneous syndrome.
Methods: This cross sectional study was conducted at the Department of Cardiology, Bangabandhu Sheikh
Mujib Medical University, Dhaka from December, 2017 to December, 2018. A total of 124 heart failure patients
were enrolled in the study for the estimation of frequency of HFpEF. Comorbidities and presentation of 30
HFpEF patients were assessed. HFpEF diagnosis was made according to the 2016
European Society of Cardiology (ESC) Guidelines.
Results: The frequency of HFpEF was 30 (24.1%) (95% confidence interval 16.6% to 31.7%). The mean (SD)
age of was 65.0 (10.1) years. Majority of the patients (73.3 %) were between 60 to 79 years of age. Majority of
the patients (60%) were male. Most of the patients had multiple comorbidities and risk factors. Hypertension
was the most prevalent risk factor which was present in 80% cases. Dyslipidemia was found in 63.3% cases,
DM in 53.3% cases. 36.6% patients had coronary artery disease (CAD). CKD was found in 30% cases. 26.6%
patients had atrial fibrillation, which was the most common arrhythmia. 62.0% were overweight to obese.
Anemia was found in 55.1% cases. 73.3% patients presented in a decompensated stage of NYHA IV.
Breathlessness was the most common (100%) complaint, whereas bilateral lung base crepitations was the most
frequent sign (96%).
Conclusions: This study findings has paved the way for characterization of HFPEF in Bangladeshi
population but more large scale epidemiological studies are needed.
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Introduction:
Heart failure (HF) is a rising epidemic with increasing
incidence and prevalence and a major cause of mortality,
morbidity, and quality of life impairment. 1 In 2014,
approximately 26 million people were affected by heart
failure globally.2 Though there is no data regarding the
incidence and prevalence of HF in Bangladesh but
increased life expectancy, wide spread changes inlife style
and improvement in the management of cardiac disorders,
like myocardial infarction, valvular heart diseases,
arrhythmia may contribute to the increasing burden of HF
in Bangladesh.
Received: 08 March, 2019

In the recent years, Heart failure with preserved ejection
fraction (HFpEF) has been increasingly recognized as a
complex pathophysiological entity.3 It is more challenging
than HFrEF. The 2016 European Society of Cardiology
(ESC) Guidelines for the diagnosis and treatment of acute
and chronic heart failure require following criteria for the
diagnosis of HFpEF: symptoms and/or signs of HF,
Ejection Fraction more than 50%, relevant structural heart
disease and/or evidence of diastolic dysfunction.4 The
prevalence of HFpEF in USA and Europe was 38% to 54%
of all heart failure cases in previous studies.5,6 The
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prevalence of HFpEF relative to HFrEF is increasing at a
rate of 1% per year as suggested by recent data.7 In Asia,
the prevalence of HFpEF was 26% in Japanese Cardiac
Registry of Heart Failure in Cardiology.8 HFpEF occur in
elderly, predominantly female patients, with small
atrophied hearts and high prevalence of hypertension,
diabetes mellitus, and atrial fibrillation but evidence
suggest that HFpEF patients are far more diverse with
varying extent of associated comorbidities.9 There may
be geographical variations in HFpEF prevalence and
patients characteristics. So we aimed to estimate the
frequency and assess clinical characteristics of HFpEF
patients in our setting.
Materials and Methods:
Study population: This cross sectional study was
conducted on the admitted heart failure patients at the
Department of Cardiology, Bangabandhu Sheikh Mujib
Medical University, Dhaka from December, 2017 to
December, 2018. A total of 124 heart failure patients were
enrolled in the study for the estimation of frequency of
HFpEF. The diagnosis of HFpEF was made according to
the 2016 European Society of Cardiology (ESC) Heart
Failure Guidelines.4 Patients hospitalized primarily for
acute myocardial infarction or acute coronary syndrome,
severe
valvular
heart
disease, congenital heart
disease, prosthetic valves & pacemakers, and patients
with poor echo window were excluded.
Methodology: All inclusion criteria were established within
72 hour of presentation. The eligible patients were explained
about the study, written informed consent was taken, and
demographic data were recorded.
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(SDs). Categorical variables were presented as counts
and percentages.
Results:
In the study period, 141 HF patients were admitted.
Among them 6 patients died, 8 patients had poor echo
window, and 3 patients denied to participate. So, a total of
124 patients were enrolled in the study for the estimation
of frequency of HFpEF. Detailed analysis of 30 HFpEF
patients were done.
The frequency of HFpEF was 30 (24.1%). Table I shows
the frequency of HFpEF.
Table-I
Frequency of HFpEF in study
population: (N = 124)
HF subtype
HFpEF

Frequency

Percentage

95% CI

30

24.1

16.6 –31.7

N = number of study population, CI = confidence interval, HFpEF
= heart failure with preserved EF.

The mean (SD) age of 30 HFpEF patients was 65.0 (10.1)
years, and the range was 45 – 90 years. Majority of the
patients 22 (73.3 %) were between 60 to 79 years of age.
Majority of the patients were male 18 (60%).
Majority of the patients 18 (62.0%) were overweight to
obese. Figure 1 shows the distribution of BMI among
study population.
BMI( kg/m2) (n = 29)
Obese: 7
(24.1%)

Normal:
11 (37.9%)

On the basis of echocardiogram patients were divided
into three categories: HFpEF, HFmrEF, HFrEF. Frequency
and percentage of HFpEF was calculated.
Clinical data, including the detailed medical history,
cardiovascular risk factors, and associated comorbidities
were noted. The symptoms of patients were graded
according to NYHA classification. Relevant physical
examination was done.
Data about relevant laboratory tests including chest
radiography, ECG, and Doppler echocardiography were
collected. Blood samples were collected for analysis of
BNP on day 1 of admission in relevant cases.
Echocardiography was performed by using Vivid E 9 (GE
Healthcare, Norway).
Statistical analysis: All analyses were performed using
EXCEL data sheet, Microsoft office 2011. Continuous
variables were presented as means ± standard deviations

Overweight:
11 (37.9%)

Fig.-1: Pie diagram showing the distribution of BMI
n = number of study population
Most of the patients had multiple comorbidities and risk
factors. Hypertension was the most prevalent risk factor
which was present in 24 (80%) cases. Dyslipidemia was
found in 19 (63.3%) cases, DM in 16 (53.3%) cases. 11
(36.6%) patients had coronary artery disease (CAD). CKD
was found in 9 (30%) cases. 8 (26.6%) patients had atrial
64
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fibrillation, which was the most common arrhythmia. 7
(23.3%) cases were smoker, while, 2 (6.6%) had history of
ischemic stroke. Table II shows the major comorbidities.
Table-II
Risk factors and comorbidities among study
population (n = 30)
Comorbidities & risk factors

n (%)

Hypertension
Dyslipidemia
DM
CAD
CKD
Atrial fibrillation
Smoker
Stroke

24 (80)
19 (63.3)
16 (53.3)
11 (36.6)
9 (30)
8 (26.6)
7 (23.3)
2 (6.6)

n = number of study population, CAD = Coronary artery disease,
CKD = Chronic kidney disease, DM = Diabetes mellitus.

At presentation, all the patients had breathlessness at
rest or during exertion (Figure 2). Majority of the patients
25 (83.3%) experienced fatigue, whereas 14 (46.6%) had
palpitation.
80%

73.33%

70%
60%
50%
40%
30%
20%

13.33%

13.33%

10%
0
0%
NYHA class

n = number of study population, NYHA = New York heart
association

Fig.-2: Presentation of study population according to
NYHA class (n = 30).
Bilateral lung base crepitations was the most common
sign, found in 29 (96%) cases. Tachypnea was found in 24
(80%) cases, whereas elevated systolic blood pressure
was found in 19 (63.3%) cases. Table III shows the
common signs found in the study group.
Bilateral lung base crepitations was the most common sign,
found in 29 (96%) cases. Tachypnea was found in 24 (80%)
cases, whereas elevated systolic blood pressure was found
in 19 (63.3%) cases. Table III shows the common signs
found in the study group.
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Table-III
Physical examination findings of study
population (n = 30)
Examination findings

Result

Pulse b/m, mean (SD), range
98.23 (12.9), 76-120
SBP mmHg, mean (SD), range
143 (18.5), 120-180
DBP mmHg, mean (SD), range
87.83 (11.2), 70-120
Respiratory rate, mean (SD), range 22.53 (4.5), 16-30
Anemia, n (%)
16(53)
Leg oedema, n (%)
11 (36.6)
Raised JVP, n (%)
3(10)
Bilateral basal creps, n (%)
29 (96)
n = number of study population, SD = Standard deviation, SBP =
systolic blood pressure, DBP = diastolic blood pressure.

Discussion:
The frequency and characteristics of patients with HFpEF
have varied widely due to inconsistency in the diagnostic
criteria, and also due to inherent heterogeneity of the
syndrome itself. To our knowledge, this is the first study
in Bangladesh which utilized the diagnostic criteria of
HFpEF, according to the 2016 European Society of
Cardiology (ESC) Heart Failure.4
Frequency of HFpEF: The frequency of HFpEF was found
to be 30 (24.1%) in this study, which is almost similar to
Japanese Cardiac Registry of Heart Failure in Cardiology
(JCARE-CARD) which revealed 26% prevalence of
HFpEF.8 The prevalence of HFpEF in USA and Europe
was 38% to 54% of all heart failure cases in previous studies
and also recent large-scale registries.5,6 In Acute
Decompensated Heart Failure National Registry
(ADHERE) database and Organized Program to Initiate
Live saving Treatment in Hospitalized Patients with Heart
Failure (OPTIMIZE-HF) registry, the prevalence of HFpEF
was 50.4% and 51.2%; but both of these registries had
lower EF ( ≥40%) as inclusion criteria.10,11 The discrepancy
in frequency of HFpEF with previous trials may be due to
stricter inclusion criteria of this study, and lack of
awareness about HFpEF among referring physicians might
also play a role.
Demographic characteristics: The mean (SD) age of HFpEF
patients in this study was 65.0 (10.1) years. These patients
were younger than ADHERE database {mean (SD) age:
73.9 (13.2)} and OPTIMIZE-HF registry {mean (SD) age:
75.6 (13.1)}.10, 11
In this study, male patients were 60%, and female were
40% with male: female ratio 1.5:1. In JCARE-CARD
registry, male patients were 52.7% in HFpEF arm.8
However ADHERE and OPTIMIZE-HF registry both
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demonstrated female predominance HFpEF patients (62%
and 68% respectively).10,11 The reason for male
predominance in this study can be explained by higher
proportion of male patients got admitted in context of
Bangladesh. Rahman et al. (2014) demonstrated, 75% of
total heart failure patients in a tertiary level hospital in
Bangladesh were male.12
Majority of the patients (62.0%) were overweight to obese
Treatment of Preserved Cardiac Function Heart Failure
with an Aldosterone Antagonist (TOPCAT) trial.13
Risk factors and comorbidities: Majority of the HFpEF
patients had multiple comorbidities in this study.
Hypertension was the most prevalent risk factor which
was present in 80% cases. Previous studies demonstrated
hypertension in 55.1% to 100% cases.14, 15
Dyslipidemia was found in 63.3% cases, which was similar
to that of TOPCAT trial (60%).13 Elderly patients with high
incidence of obesity and concomitant presence of CAD,
stroke, DM, & renal impairment may explain this high
prevalence of dyslipidemia.
DM was present in 53.3% cases, whereas it was found in
22% to 61 % patients in different trials.15,16
High prevalence of all of the components of metabolic
syndrome in this study reaffirm the previous findings of
association of metabolic syndrome in HFpEF. In metabolic
syndrome- chronic heart failure (MetS-CHF) study,
metabolic syndrome was associated with HFpEF in 37.7%
cases.17 It may cause coronary microvascular endothelial
dysfunction resulting in reduced availability of nitric oxide
and protein kinase G which ultimately causes adverse
myocardial remodeling and HFpEF.18 However causal
relationship between these two are yet to be established.
36.6% patients of the study had coronary artery disease
(CAD) and it was in accordance with the previous result
of 32% to 53%.10, 19
CKD was found more commonly in this study than
ADHERE registry (30% vs 26%).11
Atrial fibrillation is the commonest arrhythmia found in
HFpEF ranging from 21% to 41.3%.11, 19 In this study,
26.6% patients had atrial fibrillation. So, in presence of HF
symptoms in AF patients with preserved ejection fraction,
the diagnosis of HFpEF should be considered.
An important finding of this study is that majority of the
patients (55.1%) were anemic, whereas 27.1% cases were
anemic in JCARE-CARD registry.8 Higher prevalence of
renal impairment than JCARE-CARD registry (30% vs
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14.9%) and concomitant nutritional deficiency may explain
this higher prevalence of anemia in this study.8 Anemia
was previously found to be more common in HFpEF than
HFrEF and considered as a poor prognostic factor.8, 20So
every attempts should be taken to identify and treat the
cause of anemia in HFpEF.
23.3% cases were smoker, while 6.6% had history of
ischemic stroke in this study. Presentation: The clinical
presentation of HFpEF and HFrEF are almost identical.7
The most common symptom of this study population was
breathlessness (100%), followed by fatigue (83.3%),
whereas 46.6% patients experienced palpitation. Rahman
et al. (2014) also demonstrated breathlessness as
most prevalent symptom present in 98% HF patients.12
Most of the patients (86.6%) were in decompensated
stages of NYHA class III-IV during presentation. However,
they were in more decompensated stage than Irbesartan
in Heart Failure With Preserved Ejection Fraction (IPRESERVE) cohort (NYHA class IV 73.3% vs 3%).21
Bilateral lung base crepitations was the most common sign,
found in 96% cases in this study. Rahman et al. (2014) also
found basal crepitation in 95% HF patients.12 Tachypnea
was found in 80% cases, whereas elevated systolic blood
pressure was found in 19 (63.3%) cases.
Limitations:
First, as number of cases was inadequate, so findings may
not absolutely represent Bangladeshi HFpEF cohort.
Second, diagnostic criteria of HFpEF varied widely across
the different trials making it difficult to compare our result
with result of previous studies.
Conclusion:
HFpEF contributed almost one fourth of total HF
hospitalization in our setting. They were younger than
the western HFpEF cohort. They were predominantly male
with multiple comorbidities and presented in a
decompensated stage. However, more large scale
epidemiological studies are needed to find out the exact
prevalence and characteristics of HFpEF patients in
Bangladesh.
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