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INTRODUCTION
Diabetes mellitus is a worldwide health problem affecting millions in 

1both developed and developing countries.  Cardiovascular diseases 
like congestive heart failure, coronary artery disease, MI, accounts for 

2,3.highest mortality in diabetic patient There are 347 million diabetics 
4worldwide.

Left ventricular hypertrophy(LVH), which is a ominous prognostic 
sign and an independent risk factor for cardiac patients in type 2 DM 
patients. Echocardiography provides a reliable non invasive tool for 
detection of LVDD(left ventricular diastolic dysfunction) and left 
ventricular mass and has been proven more sensitive method for 

5 detection of left ventricular hypertrophy  other than technique. So 
poor glycemic control is also associated with more chances of having 
LVH.Impaired diastolic function is a widely reported finding in 
diabetic patients without evidence of heart disease caused by other 
factors.So the aim of the present study is to verify whether HbA1c 
detect pre clinical diastolic dysfunction in type 2 diabetes mellitus 
patients.

MATERIAL AND METHODOLOGY
This is prospective cross sectional observational study conducted on 
100 patients (50 case and 50 control) admitted in department of 
medicine at Shri Ram Murti Smarak Institute Of Medical Sciences 
Bareilly Uttar Pradesh. The duration of study was of 2 years from 
December 2016 to December 2018.
Inclusion criteria
Ÿ Patients on oral or injectable anti diabetic therapy among already 

diagnosed diabetic patients with average duration of 7 years.
Ÿ Patients not on anti diabetic therapy but fulfilling the American 

Diabetic Association definition for diabetes mellitus.

Fasting blood sugar(FBS) equal to or greater than 126mg/dl
Random blood sugar >/= 200mg/dl
HbA1c >/=6.5

Exclusion criteria
Ÿ Patients of known hypertension with and without drugs.
Ÿ Patients of known ischaemic heart disease, CHF, cardiomyopathy, 

thyroid disorder, and renal involvement and valvular heart disease.
Ÿ Known case with diabetes mellitus type 1.
Ÿ Not consenting to participate in the study.

In all the subjects other than routine investigations HbA1c was 
estimated and echocardiography was done to evaluate LVDD. M-
mode and pulsed Doppler echocardiography were performed 
according to the recommendations of the American Society of 

Echocardiography using Vingmed CFM725 equipped with a 3.25-
MHZ transducer.

STATISTICAL ANALYSIS
Data was analyzed using Statistical Package for Social Sciences, 
version 23 (SPSS Inc., Chicago, IL). Results for continuous variables 
are presented as mean ± standard deviation, whereas results for 
categorical variables are presented as number (percentage). Unpaired 
t-test and chi-square test was used. The level P < 0.05 was considered 
as the cutoff value or significance.

RESULTS
In this study, 100 patients were included and divided into 2 groups 
(case and control) having 50 patients in each group. Among 50 DM 
patients, there were 38 male patients and they constituted 76% of the 
total diabetic group ; female patients were 12 in number and they 
constituted 24% of the diabetic total group. The mean age of case 
patients was 55.72+8.63 year, range of age was 35-70 years. 
Haemodynamic parameters of the case and control group shows the 
non-significant difference except the heart rate which was found to be 
significant (p<0.05)[table no 1). All structural measurements of the left 
ventricle- left ventricular internal dimension in diastole (LVIDD), left 
ventricular posterior wall thickness (LVPWT), and interventricular 
septal thickness (IVST)- were higher in type 2 DM patients than 
control subjects and the difference was also statistically significant 
(p<0.001)[table no.2]. In haematological profile only HbA1c was 
showing the significant difference (p<0.05)[table no.3). Higher the 
duration of diabetes mellitus (>7years) higher will be the LVM.[table 
no.4]

Table no 1.haemodynamic parameter of case and control group

Table no. 2 Echocardiographic profile of case and control subjects
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Haemodynamic 
parameters

Case (n=50) Control (n=50) p-value

       SBP 130.12+9.68 125.34+20.16 0.134

       DBP 85.08+13.19 81.42+13.71 0.177
    Heart rate 85.78+26.83 74.88+3.5 0.005

Echocardiographic 
findings

Case (n=50) Control (n=50) p-value

LV mass (g) 175.16+28.55 128.25+28.13 <0.01

LVIDD (cms) 4.56+0.26 4.28+0.56 0.002

IVST (cms) 1.06+0.13 0.99+0.16 0.018

Post.wall thickness 1.08+0.14 0.96+0.17 0.0002
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Table no.3 haematological profile of studied patients

Table no. 4 Relation between duration of DM and LVM in case

DISCUSSION
In the present study the mean SBP of the cases was found to be 
increased130.12±9.68 while DBP was 85.08±13.19 while the heart 
rate was recorded as 85.78±26.83 [Table No. 1] our data were 

6comparable with Panchal N et al  recorded SBP and DBP as 129.84 
7 ±6.95 and 79.28 ±3.47 respectively also Alexander Stefanidis et al  

SBP as ± ± 77.0±11.0 which 144.0 19.0, DBP as 87.0 11.0 and heart rate 
8were almost similar to our study. SantraS et al  find SBP as 133.65 ± 

6.03 and DBP as 82.21 ± 5.25. Almost similar results were depicted in 
comparable studies as in the present study as mentioned in the above 
table.

The present study showed the echocardiographic variables in which all 
the parameters were found to be higher than the normal range; mean 
LV mass in cases was found to be 175.16±28.55, LVID as 4.56±0.26, 
IVST 1.06±0.13 and posterior wall thickness as 1.08±0.14 and all the 
variables were found to be statistically significant (p<0.05) [Table no. 
2] while comparing with controls. The above findings were 

9comparable with a study done by SantraS et al  and all parameters 
were found to be higher than the normal range found the values as 
177.34±43.39, 4.56±0.262, 1.09±0.134 and 1.06±0.15 respectively of 
LV mass, LVID, IVST and posterior wall thickness. All structural 
measurements of the left ventricle – left ventricular internal dimension 
in diastole [(LVID(D)], left ventricular posterior wall thickness 
(LVPWT), and inter-ventricular septal thickness (IVST) – were higher 
in type 2 DM patients than control subjects and the difference was also 
statistically significant (P < 0.000).The present study depicts the 
hematology parameters like FBS (121.46±12.82), PP (259.76±63.29) 
and HbA1c (8.33±1.03) and HbA1c was found to be statistically 
highly significant (p<0.05) and above the normal range. The data is 

10comparable with SantraS et al  and Panchal N et al as mentioned in 
the above table no.3.
 
Our study shows that when the duration of diabetes increases the 
prevalence of LVM also increases and in our study 42.0% were having 
high LVM as the duration of diabetes was more than seven years (table 
no.4)

CONCLUSION
LVM was significantly higher in type 2 diabetic patients without 
hypertension, albuminuria, and parent ischemic heart disease as 
compared to healthy controls.LVM in diabetic patients increases with 
the duration of diabetes. So patients with a longer duration of diabetes 
have more chances of having LVH. LVM in diabetic patients also 
increases with the HbAIc level. So a poor glycemic control was also 
associated with more chances of having LVH. HbA1c is seems to be 
reliable predictor of Left Ventricular Diastolic Dysfunction. Our Study 
demonstrated a very significant positive correlation between level of 
glycosylated hemoglobin (HbA1C) and frequency of LVH and Left 
Ventricular Diastolic Dysfunction in the already diagnosed cases of 
type 2 diabetes mellitus.
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Haematology Case (n=50) Control (n=50) p-value
FBS (mg/dl) 121.46+12.82 118.44+13.72 0.;281
PPBS (mg/dl) 259.76+63.29 275.3+54.16 0.178
HbA1c(%) 8.33+1.03 5.4+0.57 <0.01

Duration of Diabetes High LVM Normal LVM

< 7 years 6 (12%) 18 (36%)

>7 years 21 (42%) 5 (10%)


