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Abstract:
Objective: To determine the frequency of cardiac complications in patients with type 2 diabetes mellitus
Patients And Methods: The six months (July 2016 to December2016) cross sectional descriptive study was conducted at Liaquat 
University Hospital Hyderabad, Sindh Pakistan. All the patients with type 2 diabetes mellitus since 5 years duration, ≥35 years of 
age and of either gender were enrolled in the study. After detail history, clinical examination and baseline investigations, the 
electrocardiography and echocardiography was performed to see the existence of any abnormal cardiac event. The data 
analyzed in SPSS 16 and frequency, percentages and mean ±SD was calculated for study variables.
Results: During six months study period total 100 patients of type 2 diabetes mellitus were studied for cardiac complications. 
Majority of the patients were males (65%) and belonged to rural populated areas (72%). Coronary artery disease was the most 
predominant cardiac complication had 30% prevalence in diabetic population, 13% patients detected having silent ischemia; 
17% of the total study had atrioventricular (AV) conduction disturbances. 10% diabetic individual shad left ventricular 
hypertrophy (LVH), 9% had bundle branch block evidence on ECG while the tachy-arrhythmias were observed in 6% diabetic 
individuals.
Conclusion: The diabetes patients are more prone to acquire life threatening cardiac complication. Therefore strict glycemic 
control can reduce the risk of complications.
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INTRODUCTION:
It has been observed since several decades that 
diabetes mellitus is a major risk factor for 
cardiovascular mortality and morbidity [1,2].
Majority of diabetic population have evidence of 
cardiovascular disease at diagnosis and 
responsible for 70% to 80% hospitalization as 
well as mortality due to diabetes mellitus [3].
The rate of first myocardial infarction in patients 
with diabetes mellitus is consistent to the rate of 
recurrent infarctions in non diabetic population
while the mortality rate from myocardial 
infarction is also significantly higher in patients
with diabetes mellitus than non-diabetic 
population, leads to reduction to gain treatment 
opportunities once the acute event supervenes
[4-8].
The atherosclerosis occupies 80% for entire 
diabetic mortality due to coronary artery disease
[9,10]. The increasing burden of diabetes 
mellitus in the developing countries since years 
and the growing wave of cardiovascular diseases 
due to diabetes again a big health trouble 
facing by health authorities [11,12]. The racial 
variability bear a disproportionate burden of 
diabetes and coronary artery diseases [13,14]
therefore,  there is an increasing need to seek 
ways to prevent and ameliorate coronary 
artery diseases, also the prevalence for risk 
factors of coronary heart disease has been 
inadequately studied in under developing 
countries. Thus, this study was conducted at 
tertiary care hospital on diabetic population, in a 
view to observe the relationship between 
diabetes mellitus and cardiac complications as 
early identification and treatment can save the 
patients to develop life threatening 
complications.

PATIENTS AND METHODS: In this cross 
sectional descriptive study the type 2 diabetes 
mellitus patients were recruited from July 2016 
to December2016. The detail history was taken, 
clinical examination was performed and relevant 

baseline investigations were advised and 
recorded on pre-designed proforma. The 
glycosylated hemoglobin was a additional test to 
evaluate the glycemic status. The cardiac 
complications were evaluated by 
electrocardiography and echocardiograms. 
Therefore, the inclusion criteria of the study 
were type 2 diabetic individuals since five years, 
≥35 years of age and of either gender while the 
exclusion criteria of the study were subjects with 
peripheral vascular diseases, congenital heart or 
valvular heart disease and type 1 diabetic 
individuals. Regarding cardiac complications 
only disorders of the myocardium and coronary 
arteries with ECG and echocardiographic 
findings were considered to evaluate. The 
maneuvers were under medical ethics and 
financial burden were paid by collaboration of 
whole research team. The data analyses was 
saved and analyzed in SPSS 16. The results for
categorical and continuous variable were 
computed as frequency / parentages and means 
±SD. Being a descriptive nature of study, no 
statistical test of significance was applied.

RESULTS:
Total one hundred patients with type 2 diabetes 
mellitus were recruited to detect the cardiac 
events via ECG and echocardiography. The 
mean ± SD for whole population was 
55.75±6.82. Majority of the subjects (72%) were 
belonged to rural areas of Sindh Province. The 
mean random blood sugar and fasting blood 
sugar in whole population was 222.85±8.62 and
149.77±7.94. The glycosylated hemoglobin was 
observed as raised in 60% (10.65±2.53) and 5% 
(5.10±1.42) diabetic patients with cardiac 
complications and without cardiac complications
whereas the means ±SD for glycosylated 
hemoglobin of whole population was 9.56±1.41. 
The age, gender, electrocardiographic and 
echocardiographi observations in diabetic 
population are presented in Table 01-05.
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Table 01: The Demographical Distribution

GENDER Total

Male Female
Age (yrs) 35-39 5 3 8

7.7% 8.6% 8.0%
40-49 22 5 27

33.8% 14.3% 27.0%
50-59 21 11 32

32.3% 31.4% 32.0%
60-69 17 8 25

26.2% 22.9% 25.0%
70+ 0 8 8

.0% 22.9% 8.0%
Total 65 35 100

100.0% 100.0% 100.0%

Table 02: The Presentation of Age and Electrocardiographic Findings in Diabetic Population

AGE (yrs) Total
E.C.G 35-39 40-49 50-59 60-69 70+
Normal 3 3 5 3 1 15

37.5% 11.1% 15.6% 12.0% 12.5% 15.0%
Coronary artery disease 2 8 8 8 4 30

25.0% 29.6% 25.0% 32.0% 50.0% 30.0%
Silent Ischemia 2 5 3 3 0 13

25.0% 18.5% 9.4% 12.0% .0% 13.0%
Av Conduction disturbance 1 6 6 4 0 17

12.5% 22.2% 18.8% 16.0% .0% 17.0%
Left Ventricular 

Hypertropy
0 2 4 3 1 10

.0% 7.4% 12.5% 12.0% 12.5% 10.0%
Bundle Branch Block 0 3 3 2 1 9

.0% 11.1% 9.4% 8.0% 12.5% 9.0%
Tachy arrhythmias 0 0 3 2 1 6

.0% .0% 9.4% 8.0% 12.5% 6.0%
Total 8 27 32 25 8 100

100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Table 03: The Presentation of Age and Echocardiographical Findings in Diabetic Population

AGE (yrs) Total

Echocardiography 35-39 40-49 50-59 60-69 70+
Normal 2 4 8 6 3 23

25.0% 14.8% 25.0% 24.0% 37.5% 23.0%
Dilated Cardio-myopathy 2 6 7 2 1 18

25.0% 22.2% 21.9% 8.0% 12.5% 18.0%
Regional wall motion 

abnormalities (RWMA)
4 14 16 14 4 52

50.0% 51.9% 50.0% 56.0% 50.0% 52.0%
Diastolic Dysfunction 0 3 1 3 0 7

.0% 11.1% 3.1% 12.0% .0% 7.0%
Total 8 27 32 25 8 100

100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Table 04: The Presentation of Gender and Electrocardiographic Findings in Diabetic Population

GENDER Total
ECG Male Female
Normal 11 4 15

16.9% 11.4% 15.0%
Coronary artery disease 17 13 30

26.2% 37.1% 30.0%
Silent Ischemia 8 5 13

12.3% 14.3% 13.0%
Av Conduction disturbance 12 5 17

18.5% 14.3% 17.0%
Left Ventricular Hypertropy 7 3 10

10.8% 8.6% 10.0%
Bundle Branch Block 6 3 9

9.2% 8.6% 9.0%
Tachy arrhythmias 4 2 6

6.2% 5.7% 6.0%
Total 65 35 100

100.0% 100.0% 100.0%

Table 05: The Presentation of Gender and Echocardiographical Findings in Diabetic Population

GENDER Total
Echocardiography Male Female
Normal 13 10 23

20.0% 28.6% 23.0%
Dilated Cardio-myopathy 12 6 18

18.5% 17.1% 18.0%
Regional wall motion abnormalities 
(RWMA)

35 17 52
53.8% 48.6% 52.0%

Diastolic Dysfunction 5 2 7
7.7% 5.7% 7.0%

Total 65 35 100
100.0% 100.0% 100.0%

DISCUSSION:
Regarding coronary artery disease, Stephens, et 
al [15] observed evidence for cardiovascular 
disease (CVD) in diabetic population i.e. (58% 
coronary heart disease). Weitzman S, et al [16]
concluded that diabetics had a higher proportion 
for anterior wall myocardial infarction with male 
gender predominance, consistent with present 
study. Ahluwalia G, et al [17] observed that the 
prevalence for silent ischemia in diabetic 
population was 25%. Wackers FJT, et al [18]
detect Ischemic changes on ECG in 
asymptomatic diabetic subjects and found that 
silent myocardial ischemia occurs in one in five 
asymptomatic individuals with type 2 diabetes

mellitus. In present series the prevalence for 
silent ischemia is 13%. Runge M, et al [19]
observed whether diabetes mellitus, alone 
responsible for disturbances for generation of 
impulse and conductions, and conclude that 
uncontrolled diabetes itself responsible for the 
development of atrio-ventricular conduction 
disturbances. In current series 17% patients had 
evidence observed to have AV conduction 
disturbances. Di Bonito P, et al [20] detected 
that the left atrial diameter, interventricular 
septum thickness and left ventricular mass index 
increased in diabetic population responsible for 
impairment of left ventricular diastolic function
in subjects with type 2 diabetes mellitus. Bertoni 
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AG, et al [21] concluded that the prevalence of 
diabetes was higher in subjects with
cardiomyopathy suggesting that the diabetes is 
independently associated with cardiomyopathy. 
In present series 18% of patients had dilated 
cardiomyopathy. Guzman E, et al [22]
concluded that left bundle branch block in 
diabetic population indicates advanced 
cardiovascular impairment presenting with 
severe left ventricular systolic dysfunction.
Thrainsdottir IS, et al [23] conducted that right 
bundle branch block had a strong relationship 
with persistent elevation of blood glucose level. 
In present study 9% diabetic subjects had 
evidence of bundle branch block. Ostgren CJ, et 
al [24] observed atrial fibrillation in patients 
with type 2 diabetes mellitus and hypertension 
and observed that 4% prevalence of atrial 
fibrillation in patients with type 2 diabetes
mellitus and concluded that diabetes mellitus
was significantly associated with a risk for atrial 
fibrillation in male and female population 
respectively. In present series 6% diabetic 
population had tachyarrythmias

CONCLUSION:
Coronary artery disease was the most 
predominant cardiac complication with 30% 
prevalence in diabetic population, 13% patients 
detected having silent ischemia; 17% of the total 
study had AV conduction disturbances. 10% 
diabetic individual shad LVH, 9% had bundle 
branch block evidence on ECG while the tachy-
arrhythmias were observed in 6% diabetic 
individuals.
REFERENCES:
1.Chuah LL, Papamargaritis D, Pillai D, 
Krishnamoorthy A, le Roux CW. Morbidity and 
mortality of diabetes with surgery. Nutr Hosp. 
2013 Mar;28 Suppl 2:47-52.
2.Green A, Sortsø C, Jensen PB, Emneus M. 
Incidence, morbidity, mortality, and prevalence 
of diabetes in Denmark, 2000-2011: results from 
the Diabetes Impact Study 2013. Clin 
Epidemiol. 2015 Oct 23;7:421-30.
3.Wells BJ, Roth R, Nowacki AS, Arrigain S, 
Yu C, Rosenkrans WA, et al. Prediction of 
morbidity and mortality in patients with type 2 
diabetes. PeerJ. 2013; 1:87.
4.Draman MS, Thabit H, Kiernan TJ, O'Neill J, 
Sreenan S, McDermott JH. A silent myocardial 

infarction in the diabetes outpatient clinic: case 
report and review of the literature. Endocrinol 
Diabetes Metab Case Rep. 2013; 2013: 130058.
5.Zhu J, Su X, Li G, Chen J, Tang B, Yang Y. 
The incidence of acute myocardial infarction in 
relation to overweight and obesity: a meta-
analysis. Arch Med Sci. 2014 Oct 27; 10(5): 
855–862.
6.Ko DT, Wijeysundera HC, Jackevicius CA, 
Yousef A, Wang J, Tu JV. Diabetes mellitus and 
cardiovascular events in older patients with 
myocardial infarction prescribed intensive-dose 
and moderate-dose statins. Circ Cardiovasc Qual 
Outcomes. 2013 May 1;6(3):315-22
7.Nordstrom P, Pedersen NL, Gustafson Y, 
Michaëlsson K, Nordstrom A. Risks of 
Myocardial Infarction, Death, and Diabetes in 
Identical Twin Pairs With Different Body Mass 
Indexes. JAMA Intern Med. 2016 Oct 
1;176(10):1522-1529
8.Turgeon RD, Banh HL, Korownyk C. Is 
diabetes a coronary artery disease equivalent?. 
Can Fam Physician. 2013 Dec; 59(12): 1306.
9.Frostegard J. Immune Mechanisms in 
Atherosclerosis, Especially in Diabetes Type 2. 
Front Endocrinol (Lausanne). 2013; 4: 162.
10.Li Y, Zhou C, Zhou X, Li L. Egg 
consumption and risk of cardiovascular diseases 
and diabetes: a meta-analysis. Atherosclerosis. 
2013 Aug;229(2):524-30
11.Kengne AP, June-Rose McHiza Z, Amoah 
AG, Mbanya JC. Cardiovascular diseases and 
diabetes as economic and developmental 
challenges in Africa. Prog Cardiovasc Dis. 2013 
Nov-Dec;56(3):302-13
12.Martín-Timon I, Sevillano-Collantes C, 
Segura-Galindo A, Canizo-Gomez FJ. Type 2 
diabetes and cardiovascular disease: Have all 
risk factors the same strength?. World J 
Diabetes. 2014 Aug 15; 5(4): 444–470.
13.Spanakis EK, Golden SH. Race/Ethnic 
Difference in Diabetes and Diabetic 
Complications. Curr Diab Rep. 2013 Dec; 13(6): 
10-6
14.Kurian AK, Cardarelli KM. Racial and ethnic 
differences in cardiovascular disease risk 
factors: a systematic review. Ethn Dis. 2007 
Winter;17(1):143-52.
15.Stephens JW, Humphries SE, Cooper JA. 
What are the Clinical Manifestations of 
Cardiovascular Disease in Diabetes? Ten Year 



IAJPS 2017, 4 (02), 296-301 Zulfiqar Ali Qutrio Baloch et al ISSN 2349-7750

w w w . i a j p s . c o m Page 301

Analysis From a Clinic Based Population.2004. 
Br J Diabetes Vasc Dis 4(3):190-194.
16.Weitzman S, Wagner GS, Heiss G, Haney 
TL, Slomen G. Myocardial infarction site and 
mortality in diabetes. Diabetes Care. 1982; 5:31-
35
17.Ahluwalia G, Jain P, Chugh SK, Wasir HS, 
Kaul U. Silent myocardial ischemia in diabetics 
with normal autonomic function. Int J Cardiol 
1995;48(2):147-53
18.Wackers FJT, Young LH, Inzucchi SE, 
Chyun DA, Davey JA, Barrett EJ, et al. 
Detection of silent myocardial ischemia in 
asymptomatic diabetic subjects: the DIAD 
study. Diabetes Care 2004;27:1954–1961.
19.Runge M, Pantlen H,KuhnauJ. Cardiac 
impulse generation and conduction in patients 
with long-term insulin-dependent diabetes 
mellitus. Herz. 1983 Dec;8(6):344-353
20.Di Bonito P, Cuomo S, Moio N, Sibilio G, 
Sabatini D, Quattrin S, et al. Diastolic 
dysfunction in patients with non-insulin-

dependent diabetes mellitus of short duration. 
Diabet Med 1996;13:321-24.
21.Bertoni AG, Tsai A, Kasper EK, Francati FL. 
Diabetes and idiopathic cardiomyopathy:a 
nationwide case control study. Diabetes Care 
2003;26:2791-95.
22.Guzman E, Singh N, Khan IA, Niarchos AP, 
Verghese C, Saponieri C, et al. Left Bundle 
Branch Block in Type 2 Diabetes Mellitus: A 
Sign of Advanced Cardiovascular involvement. 
A.N.E. 2004;9(4):362-65
23.Thrainsdottir IS, Hardarson T, Thorgeirsson 
G, Sigvaldason H, Sigfusson N. The 
epidemiology of right bundle branch block 
and its association with cardiovascular 
morbidity: the Reykjavík Study. Eur Heart J 
1993;14:1590-96.
24. Ostgren CJ, Merlo J, Rastam L, Lindblad U. 
Atrial fibrillation and its association with type 2 
diabetes and hypertension in a Swedish 
community. Diabetes Obes Metab.2004;6:367–
74.


