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Abstract

Dilated Cardiomyopathy (DCM) is an irreversible and slowly progressive disease that occurs at any
stage of life. DCM is characterised by left ventricle enlargement and systolic dysfunction. There is no
study of DCM that has been carried out in the Pune population. Therefore, the present study was
undertaken to examine the clinical and demographic profile of patients with dilated cardiomyopathy in
the fast-urbanizing Pune population.

Methods:

The Institutional Human Ethics committee of Bharti Hospital, Pune approved the present study. A
study was carried out for a period of five years (2016-2020). Data was collected from the Medical
records Department (MRD) of Bharti hospital, Pune. Data were analysed using software past 3 and
SPPS.

Results:

Among all cardiovascular diseases, DCM was the second commonest disease in the Pune population. A
total of 165 phenotypically positive DCM patients were considered for the current study. A higher
percent of hypertension, diabetes mellitus, and lower ejection fraction were observed above the age
group of 40 years. We observed that DCM patients had a progressive decrease in EF and a progressive
increase in the size of LVIDd and LVIDs with age.

Conclusion:

HTN, DM, and age-related co-morbidities are the major risk factors for DCM in the Pune population
with major phenotypic expressions such as left ventricle dilation, reduced ejection fraction, and risk of
heart failure.
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Introduction

In the 21st Century, cardiovascular diseases (CVDs) have become the major cause of mortality in
India'. According to the Global Burden of Disease (2010) study in India, the CVD death rate is higher
than the global death rate. In India, the CVD mortality rate is 272 per 100000 population, which is
higher than the global death rate of 235 per 100000 population®. Cardiomyopathy is mainly divided
into four types as Hypertrophy Cardiomyopathy, Dilated Cardiomyopathy, Restrictive cardiomyopathy,
Arrhythmogenic right ventricular cardiomyopathy’. Dilated cardiomyopathy (DCM) is an autosomal
dominant disease of the heart muscle, initially affecting the left ventricle chamber and characterized by
ventricular dilation, systolic dysfunction, and reduced heart contractility*. DCM is the third commonest
disease responsible for heart failure in the general population’. The prevalence of DCM in the general
population is 1:2500°. Many people with DCM have symptoms like dyspnoea, fatigability, chest pain,
swelling of legs, cough, and palpitation’. In DCM, dilation of the left ventricle, left atrium, and reduced
left ventricular ejection fraction is responsible for systolic dysfunction®. Risk factors for heart disease
are largely divided into two categories as modifiable and non-modifiable risk factors. Modifiable risk
factors include hypertension (HTN), diabetes mellitus (DM), metabolic disorder, long-term alcohol
consumption, excessive tobacco consumption, and viral infection. Non-modifiable risk factors are age,
gender, race-ethnicity, and family history’. Echocardiography is the most vital investigation in
establishing the diagnosis of DCM. Using traditional echocardiography, Doppler ultrasound, and recent
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technologies like tissue-Doppler imaging, strain analysis, and real-time three-dimensional
echocardiography provide important pathophysiological information'®. The prevalence of DCM is not
studied yet in highly urbanized and heterogeneous populations of Pune. The present work aims to study
the prevalence of DCM in the Pune Population and its associated clinical outcomes.

Materials and Method

The current study was descriptive cross-sectional and based on the records available at Bharati hospital,
Pune. The study was carried out for a period of five years (2016-2020). All cases were subjected to a
detailed history, clinical examination, and routine as well as special investigation i.e.,
electrocardiography.

Data collection method

Clinical history of DCM and control group records were collected from the Medical records
Department (MRD) of Bharti hospital, Pune. DCM Patients were categorized into four groups as below
20 years, 21-40 years, 41-60 years, and above 60 years. The data sheet included age, symptoms, history
of smoking, alcohol consumption, clinical examination. and Echocardiography parameters were
recorded. DCM and control groups were diagnosed with the help of 2-dimensional and Doppler
echocardiography performed by expert technicians of the Cardiology Department of Bharati Hospital,
Pune.

Inclusion criteria

Patients with Left ventricular ejection fraction (LVEF) < 40%, absence of a history of myocardial
infarction or coronary artery disease. The control group consisted of the population having LVEF >
40%.

Exclusion criteria
Patients with diseases like infection, autoimmune disease, cancer, and acute chronic renal failure.

Statistical Analysis

Data were entered in MS Office Excel 2019 and statistical calculations were performed by Past 3.02a
software. For non-parametric data, Kruskal-Wallis tests were employed for comparison of sample
medians, and a post hoc test by Mann- Whitney. Graphical representation was performed in GraphPad
Prism version 8.0.0 (GraphPad Software, San Diego, California USA). p<0.05 were considered
significant for the current study.

Result

1. Distribution of Cardiovascular disease in the Pune population

A total of 2240 patients were admitted to Bharati hospital, Pune with different types of cardiac diseases
from January 2016 to December 2020. In our study, we observed that DCM was the second most
prevalent disease in the selected population after MI. MI, DCM, and HCM were observed most
common in males. In this population, we observed that RVHD was very rare and more prevalent in
females (Fig 1).
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Fig. 1. Distribution of cardiovascular disease in Pune population.
MI: Myocardial Infraction, DCM: Dilated Cardiomyopathy, HCM: Hypertrophy Cardio myopathy,
and RVHD: Rheumatic Valvular Heart Disease. All values are in Numbers.

2. Baseline characteristics of DCM patients
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The baseline clinical characteristics of all 165 patients fulfilled with inclusion and exclusion criteria of
DCM are summarized in Table 1. The patients selected for the present study were in the age group of
11 to 82 years, while the mean of their age was 50.88 +16. Male patients constituted 66.06% and
female patients 33.93% of the total study population. If we look at the age-wise distribution
approximately 3% of the patients were above the 40 plus age group in both the males and females. In our
current study, almost all the patients had shown four basic symptoms such as dyspnoea, fatigability,
chest pain, and palpitation. Frequencies of other etiological distribution like HTN, DM, smoking, and

alcohol consumption were more in males than females (Tables I).

Table 1. Baseline characteristics and clinical presentation of the patient

Clinical data Male (n=109) Female(n=56) Total Percent
(%)
66.06% 33.93%
Age in group | <20 5 (3.03%) 3(1.81%) 8 (4.84%)
(Years)
21-40 26 (15.75%) 11 (6.66%) 37 (22.42%)
41-60 43 (26.06%) 28 (16.96%) 71 (43.03%)
>60 35 (21.21%) 14 (8.48%) 49 (29.69%)
Symptoms Breathlessness 90 (82.56%) 50(89.28%) 140 (84.84%)
Fatigue 87 (79.81%) 46 (82.14%) 133 (80.60%)
Chest Pain 78 (71.55%) 38 (67.85%) 116 (70.30%)
Palpitation 57(52.29%) 26 (46.42%) 83 (50.30%)
Etiological Hypertension 48 (44.03%) 12 (21.42%) 60 (36.36%)
distribution
Diabetes Mellitus 35 (32.11%) 14 (25%) 49 (29.69%)
Smoking 15 (9.09%) 0 15 (9.09%)
Alcoholic 10 (6.06%) 0 10 (6.06%)

All the values are in the number and mean +SD.

3. Effect of HTN and Non-HTN on left ventricle ejection fraction

Enrolled patients were grouped into two categories: category 1: DCM with hypertension and category
2: DCM with non-hypertension (Table II). In the current study, clinical factors like SP and DP were
significantly higher in HTN than non-HTN patients however RR and echocardiography parameters like
LVEF was not showed any significant difference in both males and females. The non-HTN patient
group showed slightly more LVEF as compared to the HTN patients, but there was no significant
difference in LVEF between these two groups.
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Table II. Effect of hypertension on left ventricle ejection fraction of heart.

Risk Factor Male Female
HTN Without HTN HTN Without HTN
SP 146.14 117.29% 144.16 114.88%*
+14.41 +10.36 +11.64 +18.25
DP 93.64 80.78* 90.83 78.86*
+7.12 +8.33 +9.96 +8.05
RR 19.16 19.27 18.25 18.56
+3.87 +4.14 +3.27 +6.77
LVEF 25.31 25.90 25.41 26.70
+5.09 +5.12 +3.34 +4.69

SP: Systolic Pressure (mmHg), DP: Diastolic Pressure (mmHg), RR: Respiration Rate,
LVEF: Ejection Fraction (%), and HTN: Hypertension. All values are in mean +SD. *p<0.0001, HTN
vs. Non-HTN.

4. Distribution of echocardiographic parameters in DCM and Non-DCM patients.

While comparing 2-D echocardiographic parameters of DCM patients with the control group, we had
reported a significant growth in the sizes of AR, LA, LVIDd, LVIDs, and a significant reduction in the
function of LVEF in DCM patients, whereas there were no significant differences IVSs and
LVPWd (Fig. 2). DCM males showed a significant increase in the size of AR, LA, LVIDd, and LVIDs
as compared to female patients while the LVEF did not show any difference (p=0.3). We examined that
size of LVIDd, and LVIDs were inversely proportional to the LVEF function. As the size of the left
ventricle diameter increases, the left ventricle ejection fraction was decreased. Similarly, we observed
that with the increased age, the size of LVIDd and LVIDs was increased, and the ejection fraction of
the heart was decreased (Fig. 3A & 3B).
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Fig. 2. Echocardiographic parameters of DCM and Control group

AR: Aortic Root (mm), LA: Left Atrium (mm), IVSs: Interventricular Septal end-systole (mm),
LVIDd: Left Ventricular Internal Diameter in diastole (mm), LVIDs: Left Ventricular Internal
Diameter in systole (mm), LVPWd: Left Ventricular end-diastolic Posterior Wall (mm), and LVEF:
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Left Ventricle Ejection Fraction (%), Error bar represented as a +SD of the mean value. *p<0.0001,
males and females compared to control.
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Fig. 3A. Age-wise Distribution of LVIDd, LVIDs, and LVEF in males Fig. 3B. Age-wise Distribution
of LVIDd, LVIDs, and LVEF in females.

LVIDd: Left Ventricular Internal Diameter in diastole (mm), LVIDs: Left Ventricular Internal
Diameter in systole (mm), and LVEF: Left Ventricle Ejection Fraction (%). Error bar represented as a
+SD of the mean value. *p<0.001, >60 age years group vs <20 years age group in males and females.

Discussion

This was the first study to the best of our knowledge showing the distribution of DCM in the Pune
population. The purpose of the current study was to examine the clinical and echocardiographic
characteristics of patients with the clinical diagnosis of dilated cardiomyopathy and to study the
prevalence of DCM in the fast-urbanizing Pune population. This study elucidates that both males and
females in the fast-urbanizing Pune population were equally at increased risk of various cardiac
diseases. In most of the CVD types, the prevalence of the disease was more in males as compared to
females except RVHD which was more prevalent in females than males'™". In our study, we found
that the prevalence of the DCM was more common in males than females and the ratio was 2:1. A
similar trend of the distribution of DCM was reported by Fairweather et al'® at the global level as well
as in the Indian population'. According to Ushasree et al'* in the study of the Indian population, DCM
was more predominant in males because of their social lifestyle, smoking and alcohol; heredity; and

1318



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL 12, ISSUE 03, 2021

male sex hormones and these factors may be responsible for increased risk of heart disease, diabetes,
hypertension, and stroke in males whereas estrogen hormones play as a cardio-protective role in
females. There may be a possibility that Pune population have more male DCM patient as compared to
female. In this population, there was no significant difference found in the mean of age in male and
female patients of DCM. A similar type of result was reported by Kumar et al”® in the study of the
Chandigarh, Punjab population. The mean age of DCM patients was 50.88 +16 which is close to the
age group of the patients (50.17 years) studied by Sonowal et al’ in North-East India. A study
conducted in Bangalore by Girdhar et al'® reported that around three fourth of the DCM patients were
above the age group of 40 years, we also observed a similar type of result in our current study. Thus,
DCM is more prevalent in the age group of more than 40 years patients. The prevalence of
hypertension in DCM patients was around one-third of the total, which was similar to Zeng et al'’
findings.

We report that DCM patients showed common symptoms include dyspnoea, fatigue, chest pain, and
palpitations. Sonowal et al’ also reported a similar kind of observation in the DCM patients of the
North-East Indian population. Long-term HTN has increased the pressure in the left ventricle during
systole due to which the left ventricle weakens and gets damaged, such type of abnormal situation in
the left ventricle leads to the dilation of the heart'®. In our present study, HTN in patients did not show
any significant difference in ejection fraction of heart, but some other parameters like SP and DP were
significantly higher in HTN than non-HTN patients of DCM; similar results were reported by Balije et
al” in the population of Rajahmundry, Andhra Pradesh (India). Many clinical studies have proven that
habits like smoking and alcohol consumption as being equally contributed to cardiomyopathy diseases
as Nicotine and alcohol increase the levels of triglyceride in the blood and are associated with
hypertension and heart failure®. In the present study, the male population was more frequently
cigarette smokers and alcohol consumers than women (Table I). These findings were similar to the
result of Li et al*'.

In our study mean LVEF of DCM was found 25.90 £0.3 %, LVIDs 46.58 +0.3 mm and LVIDd 60.3
+0.50 mm, and this finding is close to other studies 223 In DCM, males and females showed a
significantly larger size of LA, AR, LVIDd, LVIDs and the reduced function of the LVEF than the
control group, but other echo parameters like IVSs and LVPWd were in the normal range (Fig. 2), as
Harkness et al** mentioned the normal size of IVSs and LVPWd is 5-11mm and 6-12 mm respectively
in the general population. In DCM patients, both males and females showed an increased size of a LA,
LVIDd, and LVIDs indicate that enlargement of the left ventricle and left atrium. Kumar et al®
reported that LVEF of the heart was closely associated with a left ventricle, on these bases we stated
that increased size of LVIDd and LVIDs diameter were responsible for reduced LVEF. Similarly,
Hess® reported that increase size of the left atrium, left ventricle, and reduced LVEF was responsible
for systolic dysfunction in the heart. This correlation between left atrial size and left ventricular
function has been found in some other studies too>®?. Therefore, the left atrium and left ventricle
dilation were responsible for lower LVEF, and such type of physiological abnormalities were
responsible for systolic dysfunction in heart of DCM patients of the Pune population. In our study we
found that there was a relationship between age and outcomes of 2-D echo parameters; the older age
group of patients had shown the worst outcomes as compared to the younger patients. A similar type of
outcome was reported by Griffin et al”® in DCM infants and children. Likewise, a study of the
Australian population by Daubeney et al*’ was reported that progressed age was the most common risk
factor for mortality in DCM. Our study also elucidates that increased age with a significantly increased
size of LVIDd, LVIDs, and significantly reduced function of LVEF were found in both males and
females.

The present study on DCM will show light on the status of the distribution of DCM in the fast-
urbanizing city like Pune. This finding also shows the variation in phenotypic expressions in DCM and
possible factors influencing it. The data generated could be used as a base for future studies. The future
study will be the focus on genetic level and finding the mutation of the genes responsible for DCM.

Conclusion

Aging, age-related comorbidities, and the lifestyle of a metro city cause a deteriorating impact on the
phenotypic expressions of DCM. This disease is found in all age groups of people, but its prevalence is
more in the age group of above forty years. In DCM patients, increase the size of the left atrium, left
ventricle, and reduced function of LVEF were responsible for systolic dysfunction of the heart. The old
age group of the patient is at high risk for heart failure than the young people in the Pune population.
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