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How to Cite:

clarified. Objectives: To govern the relationship between heart failure with preserved ejection
fraction (HFpEF) and heart failure with reduced ejection fraction and correlation with
readmissions ratio. Methods: This prospective cohort study was held in the Adult Cardiology
department of Tabba Heart Institute, Karachi, Pakistan for 6 months from March 10, 2019 to
September, 2019. Afterattaininginformed consent, aninterview and clinical examination were
performed and subjects were divided into exposed and unexposed groups (HFpEF and HFrEF).
Patients were followed for readmission within one-month of initial hospitalization. Results: A
total of 162 patients with heart failure (81 patients in each group)were included in the study. The
mean total age was 65.4 +10.4 years, and 52.5% of the patients were male. Rehospitalization on
day 30 was observed in 11(13.6%) patients from the Group A (HFpEF) and in 10 (12.3%) patients
from the Group B(HFrEF). Cardiac readmission was more common in the unexposed group than
inthe exposed group(80.0% vs. 63.6%). Conclusions: After admissiondue to acute heart failure,
patients with HFpEF have a statistically insignificantly higher hospitalization burden compared
to patients with HFrEF. In addition, patients with HF with preserved ejection fraction were as
likely to be readmitted for cardiovascular reasons as those with HF with reduced ejection
fraction.
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INTRODUCTION

Heart failure is a well-known clinical condition and the
number of hospital admissions with decompensated heart
failureisincreasing, mainly due to theincreasing age of the
population[1, 2]. It is estimated to affect 26 million people
worldwide, with over one million admissions yearly in both
the Europe and United States[3, 4]. In the US, the annual
incidence of newly diagnosed heart failure is 670,000 cases
per year. It has been reported that between one-third and
one-half of HF patients maintain their ejection fraction,
and these patients, especially in older age groups, may
replace HF patients with reduced ejection fractions [5].
These patients tend to be older and have a different risk
factor profile compared to patients with low ejection

fraction (HFrEF)and heart failure. The increased incidence
and hospitalization rates of subjects with HFpEF also
reported higher post-hospital mortality during follow-up
compared with HFrEF, but little adjustment was later found
for several clinical features[6, 7]. Readmission is a huge
financial burden on the health of heart failure patients,
especially ina country like ours where the government has
no health insurance system[8]. Admission rates also differ
in the literature between the two groups; some published
studies show similar readmission rates in the short and
long term[9]. On the other hand, studies have shown re-
hospitalization rates as high as 47% after HF, with or
without cardiac causes. A recent follow-up study by
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Caughey et al. reports a 42% augmented rehospitalization
riskin subjects with HFrEF in comparison with HFpEF after
30 days[5]. Previously, many studies have been conducted
in the West to assess the variances in clinical
characteristics and patients' outcomes with these two
different types of HF, and have shown similar overall
mortality and incidence and regional characteristics of HF
in Asian countries[10]. However, there have been no local
studies evaluating differences in clinical characteristics
and treatment outcomes in heart failure patients with
preserved andreduced ejection fraction(HFrEF vs HFpEF).
Therefore, the goal of this analysis was to assess the
differencesinclinical features and predictorsaswellas the
rates of rehospitalization in subsequent months among
patients presenting with reduced and preserved ejection
fraction in Tabba Heart tertiary cardiac care [11, 12]. The
adverse clinical consequences of heart failure with
preserved and reduced ejection fraction are now well
known. Both types of heart failure are equally related to
readmission and health economics, but local data are
lacking[13, 14]. Our study will explore the relevance of both
types of HF by identifying the prevalence and predictors of
HFrEF and HFpEF in the local population and differencesin
readmission rates. Therefore, a better understanding of
heart failure and its subtypes of cardiac and non-cardiac
failure has the potential to improve survival with heart
failureandleadtolowerreadmissionrates.

METHODS

This prospective cohort study was conducted at the Tabba
Heart Institute, Department of Adult Cardiology, Karachi,
Pakistan, from March 10, 2019 to September 9, 2019. Using
the WHO sample size calculator, taking the readmission
rate statistics as 23% for heart failure with preserved
gjection fraction (HFpEF) and 47% for heart failure with
reduced ejection fraction (HFrEF). The confidence interval
was 5% and test power as 90%. The calculated sample size
turned out to be 81in each group. The total sample size will
be 162. Recruitment and follow-up of all patients, if any, will
be conducted throughout the study to compare
readmission rates and assess predictors between the two
typesof heartfailure. Theadmission criteriawere,

1. Adult patients of both genders, aged 18 to 80 years, with
newly diagnosed heartfailure.

Group A: Heart failure with preserved ejection fraction
(HFpEF)

Group B: heart failure with reduced ejection fraction
(HFrEF)

2. Patients undergoing echocardiography to confirm
ejectionfraction

Exclusion criteria include, patients with pre-existing heart
failure and severe primary valvular disease, and patients
who developed heart failure afteradmission to the hospital
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(as anin-hospital complication). The study was conducted
after obtaining the consent of the CPSP. Tabba Heart
Institute ethics committee approval was obtained prior to
data collection. The required number of patients who met
the inclusion criteria were selected for this study through
consecutive sampling from the Department of Adult
Cardiology of the Tabba Heart Institute, Karachi, Pakistan.
Patient demographic profiles such as age (year), weight
(kg), height (cm), gender, hypertension, diabetes,
dyslipidemia, family history and smoking history were
recorded for all patients. BMI for all enrolled patients was
calculated based on weight (kg)/height (m2). Confounding
variables and bias were controlled by strict adherence to
the inclusion and exclusion criteria during the design and
regression phases of the stratification and analysis
phases. Patient datais safe and available only to authorized
persons. The S.Dand mean were calculated for weight, age,
BMIland height. Rates and percentages were calculated for
gender, diabetes mellitus, dyslipidemia, hypertension,
smoking, history of CAD (previous PCI, myocardial
infarction, CABG, etc.). Comparison of heart failure with
preserved ejection fraction (HFpEF) and rehospitalization
was performed using chi-square. A p<0.05 will be taken as
significant and relative risk will be calculated. Impact
modifiers such as age, BMI, dyslipidemia, CAD history(prior
MI, PCI, CABG, etc.) were taken into account by
stratification. After stratification, the chi-square test will
be appliedandtherelative risk willalso be calculated.

RESULT

A total of 162 patients with heart failure were selected for
the study and divided into 2 groups as exposed group
included patients of Heart failure with preserved ejection
fraction and unexposed group include patients with
preserved ejection fraction (HFpEF). The overall mean age
was 65.4 +10.4 years and 52.5% of the patient-years were
maleand 26.9+5.9kg/m2 wasthe meanBMI(Table1).

HFpEF HFrEF Total

(n=81) (n=81) (162) oL
Mean Age 68.1+10.5 62.6+9.6 65.4 +10.4 0.0006
Mean BMI 28.2 +6.3 25.6 5.4 26.9+5.9 0.004
Gender wise Distribution
Male 27(33.3) 58(71.6) 85(52.5)
<0.001
Female 54(66.7) 23(28.4) 77(47.5)
Distribution According to Diabetes Mellitus
Yes 53(65.4) 44(54.3) 97(59.9) 015
No 28(34.8) 37(45.7) 65(40.1) ’
Distribution According to Dyslipidemia
Yes 21(25.9) 20(24.7) 41(25.3) 0.85
No 60(74.1) 61(75.3) 121(74.7) )

Table 1: Mean age, Mean BMIand Distribution of HFpEF and HFrEF
accordingto Gender, Diabetes Mellitusand dyslipidemia.

Of the 81exposed patients, 27(33.3%) were male with 68.1+
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10.5 years of mean age, 58 (71.6%) of the 81 unexposed
patients were male with a mean age of 62.6 + 9. The mean
BMI was 28.2 + 6.3 kg/m2 in the exposed group and 25.6 +
5.4 kg/m2 in the unexposed group. While 65.4% were
diabeticin the exposed group, diabetes was observed in 44
(54.3%) subjects in the unexposed group. While
dyslipidemia was observed in 21(25.9%) patients in the
exposed group, dyslipidaemia was observed in 20 (24.7%)
patients in the unexposed group. In both exposed and
unexposed groups, 88.9% of patients had hypertension. A
total of 5 patients had a family history of CAD, 2 (2.5%)
cases in the exposed group and 3 (3.7%) cases in the
unexposedgroup(Table2).
HFpEF HFrEF Total
(n=81) (n=81) (162)
72(88.9) 72(88.9) 144(88.9)
9(11.1) 9(Mn.1) 18(11.1)
Distribution according to family history of coronary artery disease (CAD)
Yes 2(2.5) 3(3.7) 5(3.1)
No 79(97.5) 78(96.3) 157(96.9)
Table 2: Distribution of HFpEF and HFrEF according to
Hypertensionand family history of coronary artery disease(CAD)
Smoking was most frequent in the unexposed group
comparedtothe exposed group(210vs.9.9%)(Table 3).

HFpEF HFrEF Total
(n=81) (n=81) (162)

8(9.9) 17(21.0) 25(15.4)
73(90.1) 64(79.0) 137(84.6)

Hypertension

P-value

0.65

Smoking

Distribution According to Prior Percutaneous Coronary Intervention (PCl)

Yes 13(16.1) 25(30.9) 38(23.5)
No 68(83.9) 56(69.1) 124(76.5)
Table 3: Distribution of HFpEF and HFrEF according to smoking
statusand prior percutaneous coronary intervention(PCl)

Prior PCl was higherin the unexposed group in comparison
to the exposed group (30.9% vs. 16.1%, respectively). While
20(24.7%) patients in the exposed group had a history of
CABG, 12 (14.8%) patients in the unexposed group had a
history of CABG. Rehospitalization was observed after 30
days in 11(13.6%) patients in the exposed group and in 10
(12.3%)patientsinthe unexposed group(Table 4).

0.02

. HFpEF HFrEF Total
Prior CABG (n=81) (n=81) (162)

20(24.7) 12(14.8) 32(19.7)
61(75.3) 69(85.2) 61(75.3)

Readmission P-value

11(13.6) 10(12.3)
No 70(86.4) 71(87.7)
Table 4: Distribution of HFpEF and HFrEF according to coronary
arterybypassgraft surgery(CABG)and readmissionratio

Cardiac readmission was more common in the HFrEF and
HFpEF (80.0% vs. 63.6%) (Figure 1). Age, gender, BMI,
smoking status, hemoglobin, prior MI, prior PCI, and atrial
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fibrillation were significantly associated with HF patients
with preserved ejection fraction (p-value <0.05). Although
no significant association was observed for diabetes,
dyslipidemia, hypertension, family history of CAD, prior
CABG, CKD, COPD, CVA, asthma, ILD, atrial flutter, in-
hospital mortality, and 30-day readmission (p value > 0.05).
Age, gender, BMI, smoking status, hemoglobin, prior MI,
prior PCI, and atrial fibrillation were significantly
associated with HF patients with preserved ejection
fraction (p-value <0.05). In our study, p < 0.05 was
significantly associated with gender, diabetes,
dyslipidemia, hypertension, prior Ml, prior PCI, prior CABG,
andreadmission.
90% M Cardiac
80%
70% 63.60%
80%
50%
40% 36.30%
30%
20%
10%
0%

Non-cardiac
80%

20%

HFpEF HFrEF

Figure 1: Distribution of HFpEF and HFrEF according to cause of
readmission

DISCUSSION

The change of cardiovascular risk factors results in higher
incidence of HFPEF in the context of aging and the
increasing number of comorbidities [14]. The female
gender, increased age, obesity and hypertension are
related with HFPEF and these aspects have been shown to
have a mechanistic cause [15, 16]. Since we do not
understand the relationship between HF type and 30-day
readmission rates in the general HF population, we
investigated the difference in these outcomes in a
prospective study. After adjusting for comorbidity burden,
demographics, and BMI, we found that 30-day readmission
rates were similar between patients with HFrEF and those
with HFpEF [17, 18]. Previous studies of 251 individual
populations enrolled in hospitals and regional health
organizations had results consistent with our study [19].
Given that HFpEF accounts for approximately half of HF
hospitalizations, the results are similar in patients with
HFrEF and HFpEF, and there are treatments that improve
outcomes for HFpEF but not for HFpEF [20]. In our study,
the type of readmissioninthe exposed group was related to
cardiovascular disease in 7 patients (63.6%) and non-
cardiovascular in 4 (36.3%) patients, while the type of
readmission was related to cardiovascular disease in 8
(72.7%) of patientsin the unexposed group. During the 49.5
months of median follow-up, a total of 5,863
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hospitalizations occurred in 2,278 patients [21]. Most
hospitalizations for the first time concerned
cardiovasculardiseases(b4 %), with the largest percentage
beinghospitalizations due to heart failure(18%). Worsening
HF was the cause of hospitalization with the highest rate
(43%) in those with first presentation of HF [22]. The
readmitted patients were elder, more often suffered from
IHD and most often suffered from diabetes in the study by
Goyalaetal, Loopetal[23]. Arecent observational study by
Caughey et al. described a 42% increased risk of
readmission in HFrEF patients compared with HFpEF after
30days[24]. Heart failure with preserved EF isa communal
disease, mainly due to hospitalization, has a complex
pathophysiology, heterogeneous phenotype, and has a
huge impact on mortality and morbidity [5, 25].
Hospitalizationis similar to HFREF, accounting for the vast
majority of cardiovascular causes[26, 27]. They justify the
need to explore new therapeutic strategies to reduce the
number of hospitalizationsin HFpEF patients[21].

CONCLUSIONS

After admission for acute heart failure, HFpEF patients
have a statistically insignificant burden of readmission
compared to HFrEF patients. In addition, patients with HF
with preserved ejection fraction were as likely to be
readmitted for cardiovascular reasons as those with HF
withreduced ejection fraction.
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