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Abstract 
Background: In recent decades, the hospital admission due to heart failure with normal ejection 
fraction (HFnEF) or diastolic heart failure has increased particularly in elderly patients. However, 
sufficient data regarding prevalence, etiologies and treatment of diastolic heart failure are not 
available for Indian population. So, we carried out an observational study to determine clinical 
profile and medical therapy for patients experiencing diastolic heart failure. Methods: This was 
prospective observational study carried out in rural area of India for the period of 12 months. All 
the patients diagnosed with heart failure with normal ejection fraction were included in the study. 
If the patient was having severe anemia (hemoglobin < 8.00 g/dl), hemodynamically significant 
valvular disease, prosthetic valve replacement, and ventricular pacemaker, they were excluded. 
Results: A total of 53 patients diagnosed with HFnEF were included in the study. There were 24 
male patients. Hypertension, CAD and diabetes mellitus were present in 33, 24 and 16 patients 
respectively. 18 patients developed severe diastolic dysfunction and more common in female as 
compared to male (37.9% vs. 33.3%). Most frequently observed clinical feature was tachycardia 
(96% cases) followed by pedal edema (86%). The patients were treated according to underlying 
cause. Conclusions: Diastolic heart failure is more common in elderly patients. In Indian popula-
tion, diastolic heart failure has been associated with hypertension, diabetes mellitus and coronary 
artery diseases in most of the cases. 
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1. Introduction 
Epidemiological studies have revealed that 1.5% to 2% population experience heart failure (HF) and it is the 
main reason for hospital admission of elderly patients [1]. It has been estimated that the prevalence increases to 
6% - 10% in patients over 65 years of age [2] [3]. The survival after HF has improved due to advancement in 
treatment. However, HF is one of the leading causes of death, approximately 30,000 deaths per year [4]. 

Recent studies have indicated that more than half patients diagnosed with HF even though ejection fraction 
(EF) is normal or near normal [5] [6]. This clinical condition is termed as “heart failure with normal ejection 
fraction” (HFnEF) or “diastolic heart failure” (DHF). It is characterized by the evidence of diastolic dysfunction 
(e.g., impaired LV relaxation, abnormal left ventricular filling and elevated filling pressure). There has been 
substantial progress in the treatment of systolic heart failure (SHF). However, very little progress has been made 
in the management of DHF. The mortality due to DHF is 8% to 9% per year which is about the half of the SHF 
but the morbidity, hospitalisation rates and healthcare costs per patient are almost similar to those of SHF [7]. 

The common risk factors associated with DHF i.e. hypertension, diabetes and coronary artery diseases are 
more prevalent in India [6] [8]. Due to higher propensity for these risk factors, there is a possibility that the bur-
den of DHF is likely to be higher in India. As the exact prevalence and incidence of DHF are not known, it in-
dicates a need to carry out the study which gives us an idea regarding the prevalence, aetiology, morbidity and 
mortality pattern of this study. So, we have carried out the study to obtain the clinical profile of the patients ex-
periencing DHF along with aetiology, pharmacological treatments and short-term outcomes. 

2. Methods 
2.1. Study Design and Patient Population 
This prospective observational study was carried out at Kasturba Hospital, Manipal between January 2010 and 
February 2012. The protocol of the study was approved by institutional ethics committee of the hospital before 
the initiation of the study. The informed consents were obtained from all the patients enrolled in the study. 

All the patients, newly diagnosed with HF and having normal EF, were enrolled in the study according to the 
inclusion and exclusion criteria. Inclusion criteria: If the patients admitted to medicine or cardiology depart-
ments of the hospital with clinical evidence of HF according to Framingham’s criteria [9] along with normal EF 
(EF > 50%) were included in the study. Exclusion criteria: the patients who had 1) severe anemia (hemoglobin < 
8.00 g/dl), 2) hemodynamically significant valvular disease, 3) prosthetic valve replacement, 4) ventricular pa-
cemaker. 

The demographic detail of the patients was collected from the medical records of the patient using pre-defined 
case-record form. Each patient underwent thorough physical examinations including electrocardiogram, echo-
cardiography, chest radiology and specific laboratory tests (complete blood count, renal function test). Treat-
ment was started according to the underlying condition. Patients were followed till discharge from the hospital. 

The patients were diagnosed with renal dysfunction if creatinine level was >1.4 mg/dl. The patients were 
classified into two groups (mild-moderate diastolic dysfunction and severe diastolic dysfunction) based on the 
mitral inflow early-diastole (E) and atrial contraction (A) velocities and deceleration time as follow: 
• If E/A < 1.5 and Deceleration time > 140 ms, the patients were diagnosed with mild-moderate diastolic dys-

function; 
• If E/A > 1.5 and Deceleration time < 140 ms, the patients were diagnosed with severe diastolic dysfunction. 

2.2. Statistical Analysis 
Statistical analysis was performed using Statistical Package for Social Sciences (SPSS; Chicago, IL, USA) pro-
gram, version 15. Continuous data are expressed as mean ± standard deviation. 

3. Results 
3.1. Baseline Demographics and Patient Characteristics 
During the study period a total 53 patients diagnosed with HFnEF were evaluated. The demographic detail of 
the patients enrolled in the study is shown in Table 1. There were 29 female patients (mean age 64.5) as com- 
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Table 1. Baseline clinical and demographic characteristics.                     

 N (%) 
Total patients 53 

Mean age 63.5 ± 14.7 
Gender 

Male 24 (45%) 
Female 29 (55%) 

Risk factors 
Hypertension 33 (62.3%) 

Cardiovascular diseases 24 (45.3%) 
Diabetes mellitus 16 (30.2%) 

Valvular heart disease 11 (20.8%) 
Atrial fibrillation 5 (9.4%) 

Sepsis 9 (17.0%) 
Hypertrophic cardiomyopathy 1 (1.9%) 

 
pared to 24 male patients (mean age 64.3). 

Figure 1 shows age wise distribution of patients experienced HFnEF. Hypertension, coronary artery disease 
(CAD) and diabetes mellitus, the risk factors for HFnEF, was present in 33, 24 and 16 patients respectively. 
Renal dysfunction (creatinine > 1.4 mg/dl) was observed in 10 patients. Severe diastolic dysfunction was more 
common in females (n = 11, 37.9%) than males (n = 8, 33.3%). 

3.2. Clinical Features of Patients 
Tachycardia was the commonest clinical sign (96%) among the patients with diastolic dysfunction. Others were 
pedal edema (86%), raised JVP (63%) and pulmonary edema (46%). It has been observed that patients with se-
vere diastolic dysfunction were more likely to experience pulmonary edema as compared to those with mild to 
moderate diastolic dysfunction (63.2% vs. 41.2%). 

3.3. ECG Pattern of Patients 
Tachycardia-abnormal rhythm indicating heart failure was frequently observed (96%) followed by T-wave in-
version (58%) and ST-segment depression (41%). Atrial fibrillation and P-pulmonale were observed in 38% and 
32% cases. 

3.4. Pharmacological Treatment 
The medical therapy initiated to the patients diagnosed with HFnEF has been shown in Table 2. 

3.5. Clinical Outcomes 
During hospitalization, out of 53 patients enrolled in the study, total 3 patients died. Two patients died as a result 
of sudden cardiac arrest whereas complicated pneumonia along with sepsis and multi-organ dysfunction was the 
reason of one death. 

4. Discussions 
Heart failure with normal ejection fraction is a challenging problem for clinicians and patients. Treatment of 
HFnEF has been exclusively to treat the underlying cause. i.e. β-blockers can improve ventricular function in 
patients with hypertrophic cardiomyopathy [10]. But as we unfold the associations and pathogenesis, new mod-
alities of therapy which address the diastolic dysfunction may come in future. Hence there is a need for studies 
that establish the clinical profile and outcome in patients with heart failure with normal ejection fraction. 

A total of 53 patients experienced HFnEF during the study period were enrolled. The results of the study 
showed that females (55%) were more prone to develop HFnEF as compared to male patients. The result of our 
study is similar to that of the study conducted by Maestre et al. [5] in which 64.4% patients, who experienced  
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Figure1. Age wise distribution of patients experienced HFnEF.                           

 
Table 2. Treatment of patient experienced HFnEF.                                      

Medical therapy prescribed to the patients N (%) 
Diuretics 49 (92%) 

Anti-platelets 36 (68%) 
Statins 33 (62%) 

ACE-inhibitors 31 (58%) 
Amlodipine 18 (34%) 

Nitrates 6 (12%) 
β-blockers 4 (8%) 

Digoxin 3 (6%) 
 

HFnEF, were female. Similar result was obtained in the studies carried out by Masoudi et al. [11] and Yancy et 
al. [12]. Other cross-sectional studies also showed similar results [13] [14]. The echocardiographic evaluation of 
patients in our study also indicated that severe diastolic dysfunction is more common in female (37.9% vs. 
33.3%). 

The epidemiological studies have shown that HFnEF is the disease of elder population. In our study also out 
of 53 patients, 39 (73.6%) patients were elder. Several community based studies demonstrated similar finding 
[15] [16]. 

The spectrum of aetiologies found in our observational studies was hypertension (62.3%), cardiovascular dis-
ease (45.3%) followed by diabetes mellitus (30.2%). Other aetiologies were valvular heart disease, abnormal 
heart rhythm (atrial fibrillation), sepsis and hypertrophic cardiomyopathy. Klapholz et al. in their multicenter 
registry demonstrated similar results i.e. hypertension in 78%, CAD in 43% and diabetes in 46% of cases [17]. 
Dubourg et al. had also reported similar results with hypertension (61.2%) being most commonly associated risk 
factor followed by CAD (47.1%) and diabetes (24.6%) [6]. 

The treatment of HFnEF remains empiric since limited trial data are available [18]. The primary goals of the 
treatment are to improve symptoms, reverse disease progression, reduce hospitalisation and enhance life expec-
tancy. Majority of the patients, in our study, came with history of exertional dyspnea and pedal edema. All these 
patients were treated according to the underlying cause those were with antihypertensives (ACE inhibitors, 
β-blockers), diuretics to decrease the volume overload, ionotropic agents (digoxin), nitrates, calcium channel 
blockers, statin, and antiplatelet agents. 

5. Conclusion 
This study provides comprehensive clinical profile, current management, and prognosis of patients with new onset 
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of DHF. We can conclude that DHF was more prevalent in female and in elderly patients particularly after 60 
years. The most common etiologies for DHF were hypertension, coronary artery disease and diabetes mellitus. 
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List of Abbreviations 
ACE Angiotensin Converting Enzyme 
DHF Diastolic Heart Failure 
EF Ejection Fraction 
HF Heart Failure 

HFnEF Heart Failure with normal Ejection Fraction 
JVP Jugular Venous Pressure 
SHF Systolic Heart Failure 

 


	Clinical Profile and Treatment Management of Heart Failure with Preserved Systolic Function in Rural Setting of India
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. Study Design and Patient Population
	2.2. Statistical Analysis

	3. Results
	3.1. Baseline Demographics and Patient Characteristics
	3.2. Clinical Features of Patients
	3.3. ECG Pattern of Patients
	3.4. Pharmacological Treatment
	3.5. Clinical Outcomes

	4. Discussions
	5. Conclusion
	References
	List of Abbreviations

