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SUMMARY: The difference in environmental conditions along with foods in the subcontinent than other
parts of the world incited this work to see how complications and outcome differ in diabetic and non-diabetic
patients. 240 patients (76 diabetic and 164 non-diabetic) suffering from ST-segment Elevation acute myocardial
infarction were included in the study. Complications of Acute Myocardial Infarction (AMI) and the outcome were
compared between diabetics and non-diabetic patients. Different complications studied varied significantly
(P<0.001) within diabetics, non-diabetics and in overall after controlling for diabetes. Complications showed
similar pattern (heterogeneity test P >0.5) in diabetic and non-diabetic patients. The abnormalities including
Cardiogenic shock (OR= 1.9; 95%CI = 0.85-4.22), left ventricular failure (OR = 2.5), re-infarction (OR= 2.2),
arrhythmia (OR= 2.04) and ventricular septal defect (OR= 2.17) were 4.2, 4.7, 21.3, 4.2 and 85.24 times higher
in diabetics, respectively. However, occurrence of post myocardial angina (OR=0.38) was low in diabetics than
non-diabetics. Odds of having diastolic dysfunction were 1.8 times higher in diabetic patients. The moderate and
severe LV-dysfunction was 3.3 and 2.5 times higher diabetics, while mild LV-dysfunction in was 2.1 times higher
in non-diabetics. Mortality due to STEMI in diabetics was 2.3 times higher than in non-diabetics. Mortality
varied significantly between different age groups in non-diabetics and in overall after controlling for diabetes.
In non-diabetic group, mortality was 8.4 times higher in patients those were not given streptokinase than those
were given streptokinase, while in diabetic group it was 2.5 times higher in patients were not given streptokinase
than those were given streptokinase. The results indicate that the diabetics have higher risk of mortality. Inferior
infarction is more serious in diabetics than non-diabetics and chances of survival in streptokinase treated
patients is five times in non-diabetic while it about two times in diabetics. The results suggest the importance of
streptokinase treatment in patients having ST-segment Elevation Acute Myocardial Infarction.
Key words: Diabetic, non-diabetic, complications, mortality, streptokinase.

INTRODUCTION
Acute myocardial infarction (AMI) is one of the leading
cause of all acute emergencies and is becoming an important public health problem in the developing countries (1).
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Diabetes is a universal problem and is becoming a major
concern at old age especially in obese people and in people
with sedentary life style. The risk of AMI is 2-4 times higher
in diabetics. The coronary artery disease is much more serious in diabetics with about 4 times higher morbidity/mortality in men, while 8 times in women (2-4). Acute pulmonary
edema, cardiogenic shock, arrhythmia, re-infarction and
cerebral infarction are serious complications in diabetics (5).
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Table 1: Comparison of in-hospital complications between diabetic and non-diabetic patients admitted with STEMI.
Non-diabetic
(n = 164)
% (No.)

Diabetic
(n = 76)
% (No.)

Row Statistic

overall
(n = 240)

9.8
(16)

17.1
(13)

OR = 1.91
95% CI = 0.85 to 4.22

12.1
(29)

17.1**

34.2**

OR = 2.5

22.5**

(28)

(26)

95% CI = 1.34 to 4.72

(54)

12.8**

5.3*

OR= 0.38 [reciprocal = 2.64]

10.4

(21)

(4)

95% CI = 0.11 to 1.08

(25)

1.2*

2.6*

OR = 2.19

1.6*

(2)

(2)

95% CI = 0.22 to 21.29

(4)

11.6**

21.1**

OR = 2.04

14.6**

(19)

(16)

95% CI = 0.96 to 4.24

(35)

0.6*

1.3*

OR = 2.17

0.8*

(1)

(1)

95% CI = 0.06 to 85.24

(2)

Thrombo-embolic

0.0*

1.3*

OR = infinity

0.5*

Phenomenon

(0)

(1)

95% CI = 0.1136 to infinity

(1)

L-chi-sq. P < 0.001

L-chi-sq.P < 0.001

Parameter

Cardiogenic Shock

Left Ventricular Failure

Post Myocardial Angina

Re-infarction

Arrhythmias

VSD

Column Statistic

L-chi-sq. P < 0.001

M-H chi-sq. P < 0.001
Sub-c
classification of Arrhythmia
Ventricular Fibrillation

Ventricular Tachycardia

Complete AV block

Statistic

2.4

10.5

OR = 4.71

5.0

(4)

(8)

95% CI = 1.37 to 18.32

(12)

6.1

10.5

OR = 1.81

7.5*

(10)

(8)

95% CI = 0.66 to 4.86

(18)

3.0

0.0*

OR = 0.0

2.1*

(5)

(0)

95% CI = 0.00 to 1.75

(5)

Fisher's P = 0.26

Fisher's P = 0.004

Fisher's P = 0.018

M-H chi-sq. P = 0.02

Diastolic Dysfunction

50.6

64.5

OR = 1.77

71.7

(83)

(49)

95% CI = 1.01 to 3.12

(132)

17.7 **

9.2 *

OR = 0.47 [reciprocal = 2.12]

15.0

(29)

(7)

95% CI = 0.18 to 1.10

(36)

Systolic Function by Ejection Fraction
Mild LV dysfunction (>40)

Moderate LV dysfunction (30 -40)

Severe LV dysfunction( < 30)

Column Statistic

9.8

26.3

OR = 3.30

15.0

(16)

(20)

95% CI = 1.58 to 6.90

(36)

10.4

22.4

OR = 2.49

14.2

(17)

(17)

95% CI = 1.18 to 5.24

(34)

Chi-sq. P = 0.055

Chi-sq. P = 0.020

Chi-sq. P = 0.957

M-H chi-sq. P = 0.957
In this Table ** = significantly higher; * = significantly lower; OR = odd ratio; chi-sq. = Chi-square; L-chi-sq. = Likelihood chi-square; H-chi-sq. = Heterogeneity
chi-square
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In patients with AMI, heart failure is characterized by
diastolic dysfunction alone or systolic and diastolic dysfunctions together. About 3% of the adult patients develop
systolic dysfunction which recognized by echocardiography and is asymptomatic in about of them (6). Re-infarction is diagnosed by persistent and typical severe chest
pain along with re-elevation of ST-segment and increased
concentrations of cardiac markers in the blood. AMI
remains one of the leading cause of mortality, especially in
elderly patients where mortality can be 9 times higher than
patients of less than 65 years of age (7).The symptoms of
AMI are late in diabetics, thus causes delay in fibrinolytic
therapy and PTCA (8). It has been reported that diabetic
patients with AMI should be administered thrombolytic
agents very early. Such a practice can reduce mortality in
them (9-10). Early therapy with Statin has been found to
reduce the recurrent ischemia (11).
There have been a number studies on complications
of AMI in diabetic and non-diabetic patients in different
countries but such studies are lacking in Pakistan. Therefore, the aim of the study was to compare and study the
nature of complications in diabetic and non-diabetic patients
in Pakistan. The response to treatment in diabetic and nondiabetic patients and the mortality were also compared.
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kits (Centronic). HbA1c was determined on whole blood samples
by using commercially available kits (Bicon). Patients were
declared diabetics on the basis of having established diabetes
and undergoing treatment for the same or with fasting plasma glucose more than 126 mg/dl (more than 7.0 mmol/L) or two hours
postprandial plasma glucose more than 200 mg/dl (11.1 mmol/L)
checked at the time of hospital admission (12). All these patients
having HbA1c more than 7.0 were taken as diabetic (13). Patients
were not included in the study if they had old myocardial infarction,
non-STEMI, unstable angina, valvular heart diseases, cardiomyopathy, and any pre-existing systemic end stage disease, e.g.,
malignancy and associated comorbidity, i.e., chronic renal failure
and chronic liver disease.
Patients were thrombolysed (Streptokinase), if there were
no contraindication to thrombolysis. Other standard treatment of
acute MI was given to all patients. Patients were examined daily,
while cardiac monitoring was done for first 72 hours. However, if
there was any rhythm disturbance, cardiac monitoring continued
as long as the patients stayed in the hospital. All patients underwent 2-D M-mode echocardiography on 2nd or 3rd day when
patient became stable and in unstable patients, especially with
mechanical complications, it was done immediately. Systolic LV
function was assessed by ejection fraction and by Quinon’s
method on 2-D echocardiography (14). LV systolic dysfunction

MATERIAL AND METHODS

was graded as sever (EF <30 %), moderate (EF 30 – 39 %), mild

The study was carried out on 240 consecutive patients (dia-

(EF 40 – 49 %) and normal (EF >50 %). Diastolic LV dysfunction

betic and non-diabetic) admitted in Cardiac Center, Divisional

was assessed by recording “E” and “A” velocity by pulse wave

Headquarter Hospital, Faisalabad having acute ST-segment ele-

Doppler interrogation. Blood glucose and HbA1c was determined

vation myocardial infarction (STEMI). Patients included in the

by using commercial kits (Centronic; Bicon).

study were from 15 to 75 years of age, both male and female, with

The treatment given to these patients included aspirin (given

history of chest pain of more than 30 minutes but less than 24

to 100% of patients), streptokinase, statins, ACE inhibitors,

hours along with ST-segment elevation. Oral permission of each

nitrates and beta blocker (given to 91.2%, 84.2%, 80.4%, 76.7

patient was sought to include them in the study. Complete history

and 62.9% patients), respectively (Table 6). Other treatment/drugs

of each patient was recorded at the time of hospital admission. A

listed in the Table were given to less than 40% of the patients. All

12-lead ECG of each patient was recorded at the time of hospital

the diabetic patients were given insulin-glucose and insulin ther-

admission. The patients were divided into four groups on the basis

apy as previously described (15).

of ST-segment elevation in different leads. ST-segment elevation

These data were analyzed by using chi-square test (Fisher,

in leads V1-V6 (anterior AMI), in II, III, aVF (Inferior AMI), in II, III,

Pearson and Likelihood-ratio). Odd ratios, Attributable fractions,

aVF+ V4R (Inferior + Right ventricular AMI) and in I, aVL, V5, V6

prevented fractions were also worked out to interpret results by

(Lateral AMI).

using computer software package (16).

Blood samples of 5ml were collected from the patients under
study. These samples were analyzed for serum CK and CK-MB

RESULTS

and Trop-T by using commercially available kits (Human, Randox,

In-hospital Complications

respectively). Blood glucose was determined in serum samples

Different complications studied varied significantly

obtained from patients suspected for diabetes using commercial

(P<0.001) in diabetics, non-diabetic and after controlling
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Table 2: Comparison of mortality between diabetic and non-diabetic patients of different age and site of infarction.

Age Group
<44 years
45 – 54 years

55 – 64 years

65 – 74 years

> 75 years

Column Statistic

Non-diabetic
(n = 164)
% (n)

Diabetic
(n = 76)
% (n)

Row Statistic

overall
% (n)

2.6*
(1/38)

11.1
(1/9)

OR = 4.63
95% CI = 0.11 to 184.63

4.3*
(2/47)

4.3*

14.3

OR = 3.75

6.6*

(2/47)

(2/14)

95% CI = 0.35 to 38.11

(4/61)

20.0

32.4

OR = 1.91

25.7**

(8/40)

(11/34)

95% CI = 0.65 to 5.68

(19/74)

28.1**

28.6

OR = 1.02

28.3**

(9/32)

(4/14)

95% CI = 0.23 to 4.15

(13/46)

14.3

20.0

OR = 1.50

16.7

(1/7)

(1/5)

95% CI = 0.03 to 67.71

(2/12)

Fisher's P = 0.002

Fisher's P = 0.64

Fisher's P = 0.0005

M-H trend

MH trend chi-sq. P =

MH trend chi-sq. P <

chi-sq. P = 0.001

0.314

0.001

M-H chi-sq. P = 0.003
M-H trend chi-sq. P = 0.001
Overall

12.8

25.0

OR = 2.27

16.7

(21/164)

(19/76)

95% CI = 1.12 to 4.55

(40/240)

SITE OF INFARCTION
Anterior

Inferior

Inferior+ right ventricular

Lateral

Column Statistic

16.5

23.7

OR = 1.6

18.6

(15/91)

(9/38)

95% CI = 0.60 to 3.99

(24/129)

7.8

36.4

OR = 6.7

16.4

(4/51)

(8/22)

95% CI = 1.71 to 28.11

(12/73)

14.3

20.0

OR = 1.50

15.8

(2/14)

(1/5)

95% CI = 0.04 to 24.18

(3/19)

0.0

9.1

OR = infinity

5.3

(0/8)

(1/11)

95% CI = 0.0383 to infinity

(1/19)

Fisher's P= 0.4107

Fisher's P = 0.3933

Fisher's P= 0.623

Mantel-Haenszel chi-square P = 0.373
In this Table ** = significantly higher; * = significantly lower; OR = odd ratio; chi-sq. = Chi-square

for diabetes (Table 1). Left ventricular failure and arrhyth-

complications between diabetic and non-diabetic patients

mia were observed in higher (P<0.001), while post myocar-

showed significant differences. Cardiogenic shock (OR=

dial angina, re-infarction, VSD and thrombo-embolic

1.9; 95%CI = 0.85-4.22), left ventricular failure (OR = 2.5;

phenomenon were observed in less (P<0.001) number of

95%CI =1.34-4.72), re-infarction (OR= 2.2; 95%CI =0.22-

diabetic patients and in all patients after controlling for dia-

21.29), arrhythmia (OR= 2.04; 95%CI =0.96-4.24) and

betes status. These complications showed similar pattern

ventricular septal defect (OR= 2.17; 95%CI =0.06-85.24)

and differed in similar fashion (heterogeneity test P >0.5) in

were as high as 4.2, 4.7, 21.3, 4.2 and 85.24 times in dia-

diabetic and non-diabetic groups with only difference that

betics, respectively (Table 1). However, occurrence of post

postmyocardial angina was observed in higher (P<0.001)

myocardial angina (OR=0.38; 95%CI = 0.11-1.08) was low

number of non-diabetic patients (Table 1). Comparison of

in diabetics.
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Table 3: Comparison of mortality between diabetic and non-diabetic patients admitted with STEMI given or not given streptokinase.
Mortality
Overall mortality
Streptokinase not
given
Streptokinase
given

Non-diabetic

Diabetic

46.7
(7/15)

42.9
(3/7)

45.45
(10/22)

9.4
(14/149)

23.2
(16/69)

13.76
(30/218)

Chi-sq. P < 0.001
OR = 8.44
95% CI = 2.51 to 27.07

Fisher P = 0.357
OR = 2.48
95% CI = 0.42 to 13.07

chi-sq. P < 0.001
OR = 5.22
95% CI = 2.00 to 13.22

Mantel-Haenszel chi-square P < 0.001
Heterogeneity of odds ratio chi-sq P = 0.218
Mantel-Haenszel odds ratio = 5.15
In this Table OR = odd ratio; chi-sq. = Chi-square

The distribution of type of arrhythmia showed significant difference in diabetics (P<0.05) and after controlling

in diabetics, while mild LV-dysfunction was 2.1 times
higher in non-diabetics (Table 1).

for diabetes (P<0.05), while this was non-significant in
Mortality in Diabetics and Non-diabetics

non-diabetic group (Table 1). A significant heterogeneity

Mortality due to STEMI in diabetics was 2.3 times

test indicates difference (P<0.05) in types of arrhythmia
between non-diabetic and diabetic patients and suggests

(CI = 1.12-4.55) higher than in non-diabetics (Table 2).

that there is significant interaction present between dia-

Mortality varied significantly between different age

betes and arrhythmia. In diabetic group, complete AV

groups in non-diabetics and after controlling for diabetes

block was observed in significantly (P<0.005) less number

but showed non-significant difference in diabetics. Mortal-

of patients. Similarly complete AV block was observed in

ity increased significantly with the increase in age (upto

significantly (P<0.05) less number of all patients com-

the age 74 years) in non-diabetics and after controlling for

bined, while ventricular tachycardia was observed in sig-

diabetes and peaked in patients of 65-74 years, while

nificantly (P<0.05) higher number (Table 1). Among the

lower in patients of <54 years of age (Table 2). A non-sig-

types of arrhythmia, ventricular fibrillation was 4.7 times

nificant test of heterogeneity showed no interaction of

higher in diabetics (OR = 4.71).

mortality with diabetes and age (Table 2). The mortality in

Odds of having diastolic dysfunction were 1.8 times

diabetics was 4.6 and 3.8 times higher at age below 44

in diabetic patients (Table 1). Systolic dysfunction was

and 45-54 years and was higher in other age groups also

classified into mild, moderate and severe. The systolic LV

(Table 2).

dysfunction did not differ in non-diabetics and after con-

Mortality in diabetics, non-diabetics and after control-

trolling for diabetes. However, among diabetics, mild LV

ling for diabetes showed non-significant difference

dysfunction was observed in significantly less (P<0.05)

between infarction sites (Table 2). However, in inferior

number of patients. A significant (P<0.05) heterogeneity

infarction group (row comparison), 6.7 times higher mor-

test indicates difference in types of LV dysfunction

tality was observed in diabetics than non-diabetics (Table

between non-diabetic and diabetic patients and suggest a

2). A non-significant test of heterogeneity showed no

significant interaction of diabetes with left ventricular sys-

interaction of mortality with diabetes and site of infarction.
A total of 149 (91%) non-diabetic patients and 69

tolic dysfunction.
Among systolic dysfunction, moderate and severe

(91%) diabetic patients received the streptokinase ther-

LV-dysfunction was observed in 3.3 and 2.5 times higher

apy (Table 3). In non-diabetic group, mortality was 8.4
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(CI = 2.51-27.07) than those given streptokinase, while in
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Table 6: Treatment given to patient included in the study admitted
with STEMI.

diabetic group it was 2.5 times higher in patients not given
streptokinase than those given streptokinase. After con-

Total Patients
Treatment Given

trolling for diabetes, mortality was 5.2 times (P<0.0001)

No.

%

Streptokinase

218

90.83

Dispirin / Aspirin

240

100

DISCUSSION

Nitrates

184

76.7

Among patients admitted with STEMI 31.7% were

Beta-blockers

151

62.9

diabetic. This number is about 10% lower than patients

ACE inhibitors

193

80.4

Calcium Channel Blockers
(Diltiazem, Amlodipine)

43

17.9

Lipid Lowering Agents
(Statins)

202

84.2

Inotropic Support
(Dobutamine, Dopamine)

46

19.2

Diuretics
(Furosemide, Spironolactone)

54

22.5

higher in patients not given streptokinase than those
given streptokinase (Table 3).

admitted with AMI in Karachi (43%) (17). However,
number of diabetics in STEMI observed in our study were
almost similar to another study abroad (27%) (18). This
difference in percentage compared with a local study from
Karachi can be related with the status of diabetes and its
management in different areas of the country.
The most significant complications observed during
present study were left ventricular failure and arrhythmia,
while less significant were post myocardial angina, reinfarction, ventricular septal defect and thrombo-embolic
phenomenon. These complications showed similar pat-

in causing myocardial hypertrophy and increase in intersti-

terns in diabetic and non-diabetic patients as heterogeneity

tial connective tissue (20). It has been reported that left

test was non-significant. These results of ventricular failure

ventricular ejection fraction is reduced in patients with dia-

and ventricular tachycardia were almost similar to earlier

betes (21). Results also revealed that among different

study from Pakistan suggesting their significance in people

types of arrhythmia, about 77% of diabetics (OR = 4.7)

of Pakistan (19). During present study, post MI angina did

suffer from ventricular fibrillation.

not vary between diabetic and non-diabetic suggesting less

The mortality in diabetics was two times higher than

occurrence of angina among diabetics is probably not

in non-diabetics with an overall mortality of 16.7%. These

appropriate. Therefore, it needs further studies to clarify

results of higher mortality in diabetics was not different

about the rate of occurrence of post myocardial angina in

than earlier reports. A study from Greece reported higher

diabetics and non-diabetics in different geo-environmental

in-hospital mortality in diabetics (3). Another study had

conditions and genetics of people. Results of present study

similar results of higher mortality in diabetic patients (22).

suggest higher chances of left ventricular failure and

It shows that diabetic patients are difficult to deal once

arrhythmia in diabetic than non-diabetic patients. Results

they are hospitalized and have relatively poor prognosis.

also showed a significant interaction of arrhythmia and dia-

It has been reported that atherosclerosis can develop at

betes. These findings are further strengthened by the fact

higher rate in diabetics that can contribute to significant

that diastolic dysfunction and moderate to sever LV systolic

mortality due to involvement of multiple vessels (23).

dysfunctions were the significant problems in diabetics that

Our results showed that mortality can be 4.6 and 3.8

suggest a poor ventricular function in them and thus agrees

times higher in diabetics at age <44 and 45-54 years,

with other reports of impaired LV systolic and diastolic func-

respectively which suggests a higher mortality at young

tion (20). It has been stated that in diabetics substances

age than reported from other parts of the world. This could

from endothelium may affects the myocardium. The

be related with the degree of awareness among the

endothelin and agniotensin II have been found responsible

people about the cardiac problems. Most people in Pak-
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istan rush to hospital only when they already had second

Studies before the introduction of fibrinolytic therapy

or third heart attack. Young people don’t consider that

have shown 1.5 to 2 times higher mortality in diabetic

they may be suffering from cardiac problem and thus

patients (27). Streptokinase is a fibrinolytic agent and has

ignore it when they first time experience the signs of heart

shown a greater promise in controlling the outcome of

disease. In most cases, the history shows that patients

AMI. In our study, we found that streptokinase treatment

had first signs of heart disease one-two days earlier and

reduced mortality in both diabetic (about 2.5 times) and

they ignored it and did not consider that they can be victim

non-diabetic (about 8.4 times) patients. This reduction in

of heart disease at this age. It has been reported that in-

mortality was significant in non-diabetic but not in diabetic

hospital mortality increases with age, i.e., 2.1% at age <55

group. This suggests the usefulness of streptokinase and

years to 26.3% at age 85 years or higher (24). Another

has more promising results in non-diabetic subjects. We

study reported 1.5, 2.4, 3.4, 11.1 and 19.2% in-hospital

also found that in streptokinase group, the mortality was

mortality in patients of 34-44, 45-54, 55-64, 65-74 or 75

2.9 times higher in diabetics than non-diabetics. This ratio

years of age, respectively (25). Mortality did not show sta-

of mortality is lower than recorded in another study (3.2%

tistical difference between diabetic and non-diabetic after

higher mortality in diabetics) in patients receiving throm-

70 years, while a significant and four fold difference in

bolysis treatment (8). It has been reported that the recov-

subjects of less than 60 years old and 2.5 fold in subjects

ery after intravenous thrombolysis is less frequent in

aged 61-70 years has been recorded (26). We observed

diabetic than in non-diabetic subjects (28). This might be

higher mortality in diabetic than non-diabetic at young age

due to the diffuse coronary artery disease, metabolic

which suggests that as the age grows the diabetic and

derangements, complexity of the atherosclerotic plaque,

non-diabetic have almost equal chances of expiry but at

microangiopathy, endothelial dysfunction, impaired fibri-

younger age, it is the diabetic those are at higher risk.

nolysis, increased platelet aggregatory activity, and dimin-

Our results revealed non-significant difference in

ished flow reserve in diabetics (29-30).

mortality in diabetics, non-diabetics and after controlling
for diabetes due to infarction at different sites. However,

CONCLUSIONS

we found 6.7 times higher mortality in diabetics in inferior

Among the patients admitted with STEMI, about 32%

infarction group. Incidently, most of the patients in inferior

were diabetic. In overall, left ventricular failure and

infarction group presented with serious complications like

arrhythmia were the significant complications. Mortality at

cardiogenic shock, ventricular tachyarhythmia and left

young age was significantly higher in diabetics than non-

ventricular failure that probably contributed to higher mor-

diabetics. Streptokinase reduced mortality in both diabetic

tality in diabetic patients of this group. However, it may

(about 2.5 times) and non-diabetic (about 8.4 times)

require more studies to clarify the facts.

patients.
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