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Abstract: The present study aimed to study the frequency of “25 BP” deletion” in intron 32 of “MYBPC3” gene along with clinical 

characteristics of the Hypertrophic Cardiomyopathy patients carrying for this mutation in Indian patients. Our study population 

included patients attending cardiology department, PGIMER, Chandigarh. Total 130 patients were included in the study those had an 

established diagnosis of hypertrophic cardiomyopathy and satisfied the inclusion criteria. Following observations noted in the study. 

Total 130 patients were followed up, tested and age-based comparison is done in total of 90 patients. Frequency of “MYBPC3” “25 BP” 

deletion in intron 32 was 4.61 percent. All patients carrying this polymorphism were heterozygous for polymorphism. Family history of 

Sudden cardiac death was significantly higher in patients carrying polymorphism with P value of 0.015 (83.3 % versus 29.8 % in 

patients with and without polymorphism respectively). Patients carrying polymorphism had age of onset earlier compared with patients 

without polymorphism, however difference is not significant {43.33 (+ 14.679) versus 45.34 (+14.18) }. Majority of patients in our study 

was male {65 (72.22 %) } and were in NYHA class II at presentation {54 (60 %) }. All cause death was higher in patients carrying 

polymorphism; however, this could not reach statistical significance probably due to low sample size. Similarly, we have noticed, the 

frequency of syncope and atrial fibrillation were higher in patients carrying polymorphism compared to patients without polymorphism 

{2 (9.1%) and 1 (6.3 %) versus 4 (5.9%) and 5 (6.4%) }, although not statistically significant.  
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1. Introduction 
 

Hypertrophic cardiomyopathy is a disorder of cardiac 

muscle consist of myocardial hypertrophy in the absence of 

abnormal loading conditions. HCM is the most commonly 

inherited cardiac disease.9 Hypertrophic cardiomyopathy 

patients had 1–2% incidence of cardiovascular death per 

year. However, geneticetiology of HCM remains 

predominantly unknown.
1
 Sarcomeric mutations leading to 

cardiomyopathies are a major monogenic cause responsible 

for heart failure. Its prevalence is found to be 1 in 500 in a 

population of youngadults.
2, 3

 

 

However, in resource limited countries like India, the 

molecular etiologies of such cardiomyopathies remain 

poorly understood. Although usually, transmission occurs in 

an autosomal dominant manner, recessive mutations have 

been seen in a few cases.
4, 5

Mutations in the ―MYPBC3‖ 

gene were first identified in 1995
12, 13

, and, to date, nearly 

200 mutations have been published.
14

 

 

The common causes attributed for death are SCD, HF and 

thromboembolism.
6
 Most of the series showed an overall 

risk of sudden cardiac death is around ≤ 1percent per year.
7
 

Mutations of sarcomeric proteins are linked with a high 

likelihood of sudden cardiac death in HCM patients but the 

prognostic utility of the genetic testing is limited due to the 

heterogeneity and variable expression of genetic 

abnormalities.
8
 Also, it’s the most frequent cause of acute 

and sudden cardiac arrest in young people.
10

 Particularly, 

mutations involving the ―MYPBC3‖ gene are responsible 

for nearly 40% of all cases.
9, 11

 The exact functional and 

pathological consequences of ―MYPBC3‖ mutations are not 

totally explained because mutant proteins are not typically 

expressed in myocardial tissue from diseased patients.
15, 16

 

 

In the study, we have recruited 130 patients of HCM and 

tested them for deletion of ―25 BP‖ in ―MYPBC3‖. We have 

studied clinical and demographics characteristics of the 

patients positive for this polymorphism in Indian setting. 

Also, clinical and demographics characteristics of all HCM 

patients have also been studied.  

 

2. Review of Literature 
 

Prevalence: Prevalence in the population, as determined 

using echocardiography in a variety of ethnic populations 

around the world, is 0.2 percent (1 out of every 500 adults).  

 

Diagnosis  

The accepted definition, HCM is a disorder characterized by 

LV hypertrophy which remains unexplained, and associated 

with non-dilated LV chambers of heart in the absence of 

other cardiac/systemic disease that may lead to this amount 

of LV hypertrophy, evident in a patient with the caveat that 

patients who are positive genotypically, may be 
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phenotypically negative without evident hypertrophy.
17, 

18
Standard tool for clinical diagnosis is 2 D echo and now 

increasingly with CMRI. Genetic testing identifies genetic 

constitution which is involved in disease and is presently 

used most effectively in the identification of affected 

relatives in families with HCM.
19
It’s a heterogenous 

myocardial disease with a diverse clinical manifestations 

and course, may present in all age groups.
20

 Most patients 

lead a normal life with normal expectancy without disability 

or the need for major interventions.
21

While some HCM 

patients, suffers various disease complications that may be 

serious and may result in disease progression, premature 

death.
22, 23

 SCD is a rare but may be a devastating clinical 

complication and incidence is around 0.5%-1% per year in 

patients.
24

The arrhythmias which is commonly linked is 

spontaneous VF, but asystole, Atrioventricular block and 

PEA are also seen.
25

 

 

Mutations in sarcomeric protein genes — It is inherited as 

AD mendelian pattern with variability in expression and age 

related penetrance. Till the date, 15 or more disease causing 

genes with more than 1500 mutations in genes encoding the 

proteins of the sarcomere (both thick, thin myofilament) 

have been found.
26

 

 

Types of mutations: The majority of disease-causing 

mutations in HCM are missense, in which a single normal 

AA is replaced for another. Other common mutations are 

frame shift mutations, which maylead to a production of an 

abnormal short and truncated protein due to the 

insertion/deletion of one or more nucleic acids.  

 

Genes — Most of the loci of genes in familial HCM code 

for one of the contractile cardiac sarcomere proteins, 

including Cardiac myosin binding protein C (MYBPC), 

Cardiac Troponin T, Cardiac Troponin I, Myosin regulatory 

lightchain (MRLC), Myosin essential light chain (MELC), 

Cardiac alpha/beta-myosin heavy chain, Cardiac alpha actin, 

Alpha tropomyosin (TPM), Titin.  

 

Frequency of identified mutations: The diagnostic yield of 

mutation screening for the identification of pathogenic 

mutations in patients with HCM varies across studies, 

ranging from 30 to 63 percent.
27

 In all studies, mutations 

involving ―MYBPC‖ are most common, constituting for up 

to half of the mutations identified. While mutations in the 

cardiac beta-MYH gene are next in frequency, being present 

in around 25 to 40 percent of patients.
27

Next in frequency 

are the mutations involving troponin I, troponin T, and 

alphaTPM genes which account for only 5 to 10 percent of 

cases but may present with distinctive phenotypes.
19

 

 

In a study of 84 children diagnosed with isolated 

unexplained LVH before 15 years of age, mutations in genes 

associated with HCM in adults were identified in nearly half 

of sporadic cases and in nearly 2/3 of familial cases.
28

 In a 

study of 79 consecutive patients age 13 or younger who 

were diagnosed with HCM, ―MYPBC3‖ and MYH7 being 

the most common (49 and 36 percent of patients 

respectively).
29

 

 

Jie L et al performed the study in cohort of 179 Chinese 

patients and found ―MYPBC3‖ is the most predominant 

gene mutation in this HCM cohort.3
0
 Elderly patients may 

have a different disease from younger patients.
31, 32

 

 

Aims and Objectives 

The aim of the study was to study the frequency of ―25 BP‖ 

deletion in intron 32 of ―MYBPC3‖ gene along with clinical 

characteristics of the Hypertrophic Cardiomyopathy patients 

carrying for this mutation in Indian patients.  

 

3. Materials and methods 
 

Design:  

It was a single centre observational cohort study from 

PGIMER. This study included the entire patient cohort 

whose DNA is available with diagnosis of Hypertrophic 

Cardiomyopathy from a period of April 2003 to February 

2018. Diagnosis of Hypertrophic Cardiomyopathy was made 

in each patient, based on standard diagnostic criteria.  

 

Duration:  

The study duration comprised of repeat and independent 

data analysis of patients of HCM cohort from 2003 to 2018 

and prospective study through a period from January 2017-

February 2018.  

 

Follow Up:  

All patients, included after the beginning of the study had at 

least 1 visit after enrolment.  

 

Inclusion Criteria:  

1) Patients of age ≥18 years  

2) Disease was defined as a maximum LVthickness ≥ 

15mm which is not explained by other abnormal 

loading conditions or according to the criteria which is 

published for the disease diagnosis in relatives of 

patients with unequivocal disease.  

 

Exclusion Criteria:  

1) Patients having known metabolic diseases like 

Anderson-Fabry disease.  

2) Patients with syndromes like Noonan syndrome.  

 

Blood samples of the HCM patient was collected for 

polymorphism analysis. The ―25 BP‖ deletion in intron 32 of 

of ―MYBPC3‖ gene was assessed by RFLP (Restricted 

fragment length polymorphism). Based on the result, 

patients was be divided into two cohorts. Symptoms, 

exercise capacity, morphology and outcome of HCM 

patients carrying mutation is compared to age, sex match 

cohort of those without mutation.  

 

Data Collection:  
A thorough detailed history was taken from the patient and 

relatives regarding the age of onset, clinical features, family 

history of sudden cardiac death, history of unexplained 

syncope. Two-dimensional echocardiography was 

performed to measure maximal LV thickness, FS, LA 

diameter, maximal LVOT gradient and other risk factors. 

Blood samples were collected from all the patients enrolled. 

The collected samples were stored at-20 degree Celsius in 

the department of experimental medicine and biotechnology. 

The samples were processed using FavorPrep Tissue 

Genomic DNA Extraction Mini Kit.  
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Ethical justification  

All subjects enrolled after an informed consent of 

participation into the study. They were duly explained about 

the tests to be done on them. All the investigations included 

in the study were done routinely as an evaluation work up in 

patients. They were assured that all the tests done in this 

study are a part of the workup for their illness and thus bore 

no additional cost for them. Each subject can withdraw from 

the study at any point of time during the course of study, 

without any prejudices of their right to undergo treatment 

here in PGI.  

 

Statistical methods and data analysis procedure  

In this study, we have represented categorical variables as 

percentages and continuous data which was normally 

distributed were summarised as mean ± SD and median 

(inter-quartile range) was used for non-normally distributed 

data. Student t test or Mann–Whitney U test was applied for 

the variables which were continuous between groups, and χ2 

test was used to compare data which was categorical. All 

tests used were 2-sided and a P value &lt; 0.05 was 

considered statistically significant. SPSS software version 

21 (IBM), and Microsoft Excel 2010 (Microsoft 

Corporation) was used for statistical analyses.  

 

4. Observation and Results 
 

From a period of 2003 to 2018, 180 consecutive patients 

were included in hypertrophic cardiomyopathy cohort of the 

department of cardiology, PGIMER. Chandigarh. Patients 

having at least 1 follow up visit were screened. Out of these 

50 patients were excluded due to non-availability of data, 

lost to follow up or sample loss during processing. The 

remaining 130 patients were included in the study, tested 

and analysed. Total of 90 age matched patients in two 

groups were compared.  

 

 
Figure 1: Study design 

 

Table 1: Baseline characteristics of patients 
Parameters Total number 

(percentage/Mean + SD) 

Age 45.34 (+14.18) 

Male 65 (72.22 %) 

Female 25 (27.77 %) 

NYHA1 12 (13.33 %) 

NYHA2 54 (60 %) 

NYHA3 21 (23.33 %) 

NYHA4 3 (3.33 %) 

F/H/O SCD 29 (32.22 %) 

NSVT 27 (30 %) 

Syncope 22 (24.44 %) 

Abnormal BP response 12 (13.33%) 

LV thickness (mm) 23.13 (+ 5.66) 

LV thickness more than 30 mm 9 (10 %) 

LA diameter 41.46 (+ 7.95) 

LVOT gradient (mmhg) 22.57 (+ 27.80) 

LVed (mm) 38.37 (+ 7.10) 

FS% 46.19 (+ 10.79) 

Myomectomy 2 (2.22 %) 

Alcohol ablation 13 (14.44 %) 

AF 12 (12.6 %) 

Amiodarone 12 (13.3 %) 

ICD 4 (4.4 %) 

All cause death 12 (13.3 %) 

 

Finally, 130 HCM patients analysed, 90 age matched 

patients were divided, compared and their baseline 

characteristics are listed in table no 1. The mean age of 

presentation was 45.34 ± 14.18 years and male patients were 

about 2.6 times more frequent than female patients (72.22% 

Vs 27.77%). Most of the patients presented in NYHA II and 

NYHA III status 60% and 23.33% respectively. Among the 

patients about 32.22% patients had positive family history 

for SCD and about 24.44% patients had experienced at least 

1 episode of syncope. On Holter monitoring 30 % patients 

showed runs of non-sustained ventricular tachycardia. 

Around 13.33% patients had abnormal BP response on 

treadmill test. All patients underwent 2D echocardiography 

and the mean LA diameter was about 41.46 ± 7.95 mm. 

Mean left ventricular hypertrophy was 23.13 ± 5.66 mm and 

10 % patients had left ventricular thickness ≥ 30 mm. 

Baseline left ventricular outflow gradient was around 22.57 

± 27.80 mm Hg. Total 14.44% patients had undergone 

alcohol septal ablation and 2.22% patents had surgical 

Myomectomy. About 13.3% patients had documented atrial 

fibrillation. For primary prevention of SCD 4.4 % patients 

got ICD implanted. There were 12 deaths in our study 

population over a period of follow up.  

 

Distribution of patients according NYHA status 

As we can see in following figure, majority of patients with 

HCM belong to NYHA class II (54 out of 90; 60 %), 

followed by NYHA III and least being in NYHA IV. The 

distribution of all patients according to NYHA class at 

presentation is depicted in Figure 2.  

 

 
Figure 2: NYHA status of HCM patients at the time of 

presentation 
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Gender distribution  

As shown diagrammatically in Figure 3, there was 

predominance of male population in our study. Out of total 

90 patients, we had 65 male patients and rests were females.  

 

 
Figure 3: Gender distribution of study population 

 

Characteristics of patients with polymorphism 

 

Table 2: Baseline characteristics of patients carrying 

polymorphism 

Parameters 
Total number (percentage/ 

Mean + SD) 

Number 6 (4.61%) 

Age 43.33 (+ 14.679) 

Male 4 (66.66 %) 

Female 2 (33.33 %) 

NYHA1 1 (16.6 %) 

NYHA2 5 (83.33 %) 

NYHA3 0 

NYHA4 0 

F/H/O SCD 4 (66.66 %) 

NSVT 2 (33.33 %) 

Syncope 2 (33.33 %) 

LV thickness (mm) 23.13 (+ 5.66) 

LA diameter 41.46 (+ 7.95) 

LVOT gradient (mmhg) 22.57 (+ 27.80) 

LVed (mm) 38.37 (+ 7.10) 

FS% 46.19 (+ 10.79) 

Alcohol ablation 0 

AF 1 (16.6 %) 

All cause death 1 (16.6 %) 

 

Frequency of “MYBPC3” 

The frequency of ―MYBPC3‖ in current study is 4.61 

percent. Total of 6 patients had polymorphism 

(heterozygous) out of 130 patients screened. So, the 

frequency found in our study in Indian patients correlate 

with frequency of polymorphism noted in other studies in 

Asian population.  

 
Figure 4: Frequency of ―MYBPC3‖in study population 

 

Age at diagnosis 

Mean age of patients at presentation was earlier in patients 

carrying polymorphism than patients without this 

polymorphism (43.33+14.67 versus 45.49+ 14.23) with P 

value of 0.740.  

 

Table 3: Age (at diagnosis) distribution in two groups 
Group Statistics 

 ―MYBPC3‖ N Mean Std. Deviation P value 

Age at 

 diagnosis 

1 6 43.33 14.67 
0.740 

2 84 45.49 14.231 

 

 
Figure 5: Box plot showing age distribution of patients in 

two groups 

 

Gender distribution 

The distribution of gender was similar in both groups, that is 

with polymorphism and without polymorphism (66.66% 

versus 67.77%) with P value of 0.66.  

 

Table 4: Gender distribution in two groups 
―MYBPC3‖ * Gender 

P value 
Count 

 
Sex 

Total 

0.66 

F M 

―MYBPC3‖ 
1 2 4 6 

2 23 61 84 

Total 25 65 90 

 

Comparison between FHO SCD and presence of 

polymorphism 

 In our study, we have found that majority of patients with 

polymorphism has positive family history of SCD, while 

minority had in patients without polymorphism. The 

difference was significant with P value of 0.015.  
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Table 5: Comparison between FHO SCD and presence of ―MYBPC3‖ deletion 
―MYBPC3‖ * FHOSCD 

P value 
 

fhoSCD 
Total 

1 2 

―MYBPC3‖ 

1 
Count 5 1 6 

0.015 

% within ―MYBPC3‖ 83.3% 16.7% 100.0% 

2 
Count 25 59 84 

% within ―MYBPC3‖ 29.8% 70.2% 100.0% 

Total 
Count 30 60 90 

% within ―MYBPC3‖ 33.3% 66.7% 100.0% 

 

Comparison between All cause death and presence 

of“MYBPC3” deletion 

In our study, we have found no significant difference in 

mortality in between the patients carrying polymorphism 

and those without polymorphism. There was a single death 

in patients carrying polymorphism (1out of 6) and there 11 

deaths in patients without polymorphism (11 out of 84). 

Although there was no significant difference between the 

two groups (0.587), but there was trend towards higher 

mortality in patients carrying polymorphism.  

 

Table 6: Distribution of All cause death in two groups 

All Cause Death * “MYBPC3” polymorphism  

 
―MYBPC3‖ 

Total P value 
1 2 

All cause death 

1 
Count 1 11 12 

0.587 

(Fisher's Exact Test) 

% within all cause death 8.3% 91.7% 100.0% 

2 
Count 5 73 78 

% within all cause death 6.4% 93.6% 100.0% 

Total 
Count 6 84 90 

% within all cause death 6.7% 93.3% 100.0% 

 

Five-year risk of sudden cardiac death 

Five year risk of sudden cardiac death was non-significantly 

higher in patient group carrying polymorphism than those 

without this polymorphism with P value of 0.637.  

 

Table 7: Comparison of Five year risk SCD between two 

groups 

Group Statistics 

 ―MYBPC3‖ N Mean 
Std. 

Deviation 
P value 

Five 

YrRiskSCD 

1 5 5.21949131160 2.13 
0.637 

2 83 4.51975393884 3.24 

 

Comparison between syncope and presence of 

“MYBPC3” deletion 

We have found that 2 of 6 (9.1%) patients carrying 

polymorphism had syncope while 20 of 84 (5.9%) patients 

without polymorphism had the sycope. So, patients with 

polymorphism had a higher rate of syncope, however this 

was not significant with P value of 0.632.  

 

Table 8: Comparison of syncope between two groups 

Comparison between AF and presence of “MYBPC3” 

polymorphism 

In our study, we have found 1 out of 6 patients with 

polymorphism has atrial fibrillation, while 11 out of 84 had 

in patients without mutation. However, the difference is not 

significant with P value of 0.587.  

Table 9: Comparison of atrial fibrillation between two 

groups 

AF * “MYBPC3” deletion  

 
―MYBPC3‖ 

Total  
1 2 

AF 

1 
Count 1 11 12 

0.587 

(Fisher's  

Exact Test) 

% within AF 8.3% 91.7% 100.0% 

2 
Count 5 73 78 

% within AF 6.4% 93.6% 100.0% 

Total 
Count 6 84 90 

% within AF 6.7% 93.3% 100.0% 

 

Fractional shortening 

Fractional shortening was non-significantly lower in patients 

carrying polymorphism than patients without polymorphism, 

with P value of 0.647.  

 

Table 10: Comparison of Fractional shortening between two 

groups 

Group Statistics 

 ―MYBPC3‖ N Mean Std. Deviation P value 

FS 1 6 44.3805 9.41348 
0.647 

2 83 46.3212 10.92716 

 
H/O Syncope * “MYBPC3”  

 
―MYBPC3‖ 

Total 
 

P value 1 2 

hosyncope 

1 
Count 2 20 22 

0.632 

Fisher's 

Exact 

Test 

% within hosyncope 9.1% 90.9% 100.0% 

2 
Count 4 64 68 

% within hosyncope 5.9% 94.1% 100.0% 

Total 
Count 6 84 90 

% within hosyncope 6.7% 93.3% 100.0% 
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Figure 6: Box plot showing distribution of FS between two 

groups 

 

Death in polymorphism group 

There was a single death in mutation category which was 

due to non-cardiac cause. The single death in polymorphism 

group was due to respiratory failure.  

 

Other parameters  

No significant difference was found in other parameters 

between two groups like NSVT, abnormal BP response, 

alcohol ablation, SCD and ICD. Similarly, no significant 

differences in various parameters like NYHA status, LV 

thickness, LA diameter, LVOT gradient between two 

groups.  

 

5. Discussion 
 

In the present study, we examined the prevalence and 

spectrum of mutations in ―MYBPC3‖ which is ―25 BP‖ 

deletion in intron 32.  

 

The aim of the thesis is to study the frequency ―25 BP‖ 

deletion in intron 32 of ―MYBPC3‖ gene along with clinical 

characteristics of the Hypertrophic Cardiomyopathy patients 

carrying for this mutation in Indian patients. We have tested 

the samples of 130 patients for the mutation. Out of these 

130 patients, 6 patients have polymorphism positive. The 

clinical and laboratory data were studied for these patients. 

Subsequently comparison was done between the patients 

with positive mutation and patients of similar age group.  

 

Frequency of polymorphism  

In our study, out of 130 patients tested for polymorphism, 6 

patients were positive for polymorphism. So frequency of 

―MYBPC3‖―25 BP‖ deletion was 4.61 percent. A study by 

Perundurai S Dhandapany et al, found relatively high 

prevalence (∼4%) in populations of Indian subcontinental 

ancestry. So, result of our study correlates with this and 

other previous study.3
3 

 

Polymorphisms in “MYBPC3” gene  

We observed a very low prevalence of polymorphism in 

―MYBPC3‖ gene (4.25%) in North Indians as compared to 

relatively high frequency (11.57%) in Japanese, Caucasians 

and Europeons (15-25%).3
4
This low frequency may be 

attributed to the fact that we did not screen all the exons as 

done in these studies. However, a similar study involving the 

screening of hotspots of polymorphisms in ―MYBPC3‖ in 

South Indian population has also reported a relatively high 

(11.57%) prevalence of polymorphisms in HCM patients.5
1
 

But as we know, North Indian population (Indo-Europeans) 

is very different from South Indian population (Dravidians), 

so difference in prevalence of genetic variations can be 

attributed to ethnic and genetic differences between these 

populations. The earlier reported polymorphism was 

identified in 6 Probands in HCM. The symptoms of these 

patients were variable (mild to severe hypertrophy) with 

early onset of the disease.  

 

Demographics characteristic 

Mean age of patients in our study is 45.34 (+14.18), while 

the mean of patients with polymorphism is 43.33 (+14.67). 

However, this difference was not significant with P value of 

0.740, probably due to smaller sample size. So study with 

larger population size may be able to show significant 

difference. But, there is trend towards the early presentation 

of patients carrying this polymorphism suggesting its role in 

pathogenesis. So larger study will help to confirm this 

finding.  

 

Also, majority of patients in our study was male {65 (72.22 

%) in control group and 4 (66.66 %) in patients with 

polymorphism}. So there was male predominance in our 

study. The gender distribution was similar between the two 

groups and difference was not significant. This is probably 

related to symptoms awareness and gender inequality in our 

country leading to larger number of males presenting to 

tertiary care hospital. Population based studies have shown, 

equal gender distribution for both genders.  

 

NYHA status 
Majority of population was in NYHA class 2 status at 

presentation {54 (60 %) in control group versus 5 (83.33 %) 

in mutation positive group}. On analysis, we did not find 

significant difference between two groups in terms of 

dyspnoea class at examination. Also, various previous 

studies shown that, majority of HCM patients fall in NYHA 

class I and II.  

 

Comparison between FHO SCD and presence of 

“MYBPC3” deletion 

We have found that, significantly more number of patients 

had positive family history of SCD in patients with 

polymorphism, with P value of 0.015. This suggests the 

possibility of deleterious effect of polymorphism on clinical 

manifestation. However, this is the indirect evidence of 

disease modification, rather than direct evidence of mortality 

in patients with HCM. We were not able to demonstrate the 

significant difference in mortality in our patients probably 

due to less number of events due to small sample size. So, 

this demand the larger study to be conducted with larger 

sample size.  

 

All cause death  
In this study, we have found no significant difference 

between the two groups in terms of mortality. Partly, this 

may be due to less number of events in patients carrying 

polymorphism which is probably due to smaller sample size. 

There was a single death in patients carrying polymorphism 

and it was attributable to non-cardiac cause. So study needs 
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to be carried out with larger sample size to get significant 

difference.  

 

Other parameters 

We have also compared other parameters like Five year risk 

of sudden cardiac death, prevalence of syncope, prevalence 

of atrial fibrillation. We have noticed in our study, the five 

year risk of sudden cardiac death was lower in patients 

carrying polymorphism, but this could not reach statistical 

significance with P value of 0.637.  

 

 We have found similar results for prevalence of syncope 

and atrial fibrillation with P value being 0.632 and 0.587 

respectively. Probable reason for this is inadequate number 

of events due to smaller sample size. So, it warrants 

evaluation in larger study.  

 

6. Limitations 
 

A single center study, results need to be verified at multiple 

centers in different populations. Small cohort of patients and 

small number of patients with polymorphism, needs larger 

study to ascertain the results. Selection and reference bias as 

the study was conducted in a tertiary center of north India 

and therefore the patient population might differ from 

general hypertrophic cardiomyopathy population. Majority 

of study population was male population creating gender 

bias.  

 

7. Conclusion 
 

So according to findings it was concluded from our study 

that frequency of ―25 BP‖ deletion‖ in intron 32 of 

―MYBPC3‖ in HCM patients in North India is 4.61 percent. 

Significantly higher number of patients with polymorphism 

had positive family history of sudden cardiac death. 

Majority of study population was male. Age at diagnosis 

was lower in patients with polymorphism, but could not 

reach statistical significance. Five-year risk of SCD, risk of 

syncope and AF was higher in patients with polymorphism, 

but could not reach statistical significance probably due to 

less sample size.  
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