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INTRODUCTION

Although myocardial infarction is often depicted as a mod-
ern disease it was recognized before the modern era. There 
were references to what could be recognized today as angina 
pectoris, myocardial infarction and sudden death in ancient 
Egyptian, Greek, Biblical and lmudic sources. William He-
berden in 1768 presented his classic description of angina 
pectoris in a lecture before the Royal College of Physicians 
and it was published in 1772.1dam Hammer, a physician in 
Monneheim is credited with the first antemortem diagnosis 
of coronary thrombosis with an autopsy showing a clot in a 
coronary artery in 1898. Sir William Osler in 1910, delivered 
a lecture to the Royal College of Physicians, which noted 

that he had found the condition to be more common amongst 
his private or upper-class patients than the poorer classes he 
saw at St. Bartholomew’s hospital, noting also the tendency 
of the disease to have a familial disposition. He thus com-
bined the modern etiological theories of the interaction be-
tween environment and genetics.2

Favaloro RG et al. in 1971 developed the first effective coro-
nary bypass grafting using reversed saphenous veins. He also 
concluded that treating an acute MI with coronary bypass 
grafting within 6 hours of onset could reverse the effects of 
acute MI limit infarct size and improve MI postoperatively. 
Berg and colleagues from Spokane, Washington in 1975 pub-
lished one of the first papers advocating the use of Coronary 
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ABSTRACT
Introduction: Although myocardial infarction is often depicted as a modern disease it was recognized before the modern era. 
There were references to what could be recognized today as angina pectoris, myocardial infarction and sudden death in ancient 
Egyptian, Greek, Biblical and the lmudic sources. Coronary angiogram performed 6-9 days showed patent vessel in all patients 
of group-I as compared to only 2 patients of group-II. Ejection Fraction (EF) increased from 38% to 47% in group I as compared 
to unchanged 40% as assayed by gated b ejection fraction lood pool imaging after 35 days. 
Aim: The aim here is to compare the outcome of patients with ST-Segment Elevation Myocardial Infarction (STEMI) myocardial 
infractions in diabetics and non-diabetics. 
Method: The method that we have adopted for our research is carried on patients admitted to the Medical Intensive Care Unit 
(MICU) of Krishna Institute of Medical Sciences, Karad over 18 months from October 2018 to March 2020. This study was ap-
proved by the institutional ethics and protocol committee. Protocol number 0257/2018-2019. 
Result: We studied 160 patients, 80 nondiabetic and 80 diabetic patients of ‘ST’- Segment myocardial infarction in Krishna 
institute of medical sciences and research centre, Karad. Out of 160 patients in the present study majority of the cases were 
from 60-69(38.8%) years of age. Duration of hospital stay was significantly higher in diabetic patients compared to non-diabetic 
patients (p=0.023). No significant difference was observed in the final outcome (deaths and discharge) between the two groups. 
Conclusion: Failed thrombolysis in acute myocardial infarction was more in diabetic ‘ST’ segment elevation myocardial infarc-
tion patients as compared to non-diabetic ‘ST’ segment elevation myocardial infarction patients. Even when promptly receiving 
thrombolytics, the outcome in the diabetic group, both in terms of mortality and morbidity was worse as compared to the non-
diabetic group.
Key Words: St-segment, Myocardial Infarction, Diabetic, Coronary artery, Thrombolysis, Hypotension
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artery bypass grafting (CABG) for the treatment of acute MI 
and showed the benefit of surgical intervention by decreasing 
mortality rates significantly when revascularization was ac-
complished in < 6 hours.3Anderson et al. in 1983 randomized 
50 patients with chest pain of fewer than four hours duration 
and persistent ST-segment elevation, Intracoronary strepto-
kinase treated patients had significant improvement in global 
ejection fraction 10 days after therapy. The reperfusion rate 
in streptokinase treated patients was 79% with significant 
improvement in echocardiographic wall motion index and 
less loss of R-wave amplitude compared to control. A trend 
towards decreased mortality occurred in the streptokinase-
treated group, but it did not reach statistical significance.4

In the GISSI study conducted in 1986, a total of 11806 pa-
tients were randomized to either intravenous streptokinase or 
control within 12 hours of symptom onset. At 21 days overall 
hospital mortality was 10.7% in streptokinase versus 13% 
in control, an 18% reduction. The benefit was most striking 
in patients treated within 3 hours (relative risk 0.74) from 
symptom onset, it remained statistically significant in the 3-6 
hour group (0.80). A non-statistically significant reduction 
of mortality in the 6 to 9 hour (0.87) group and this differ-
ence reversed in the 9 to 12 hours group (relative rate 1.19) 
probably because the numerator and denominator in the late 
treated group were very small producing unstable estimates.5 
Leoncini M et al. in 1994 evaluated the effectiveness of late 
thrombolysis (6-24 hours) in 15 patients with pre and post-
treatment perfusion scintigraphy with TC99m sestamibi. 7 
patients with perfusion recovery (group-1) showed a signifi-
cant decrease in uptake score compared to 8 patients with 
absent or minimal perfusion recovery after thrombolysis 
(group-II). Defect score further reduced in group-I patients 
along with the decrease in asynergic score assayed by 2D 
echo significantly after 35 days compared to group II pa-
tients.  Coronary angiogram performed 6-9 days showed pat-
ent vessel in all patients of group-I as compared to only 2 
patients of group-II. EF increased from 38% to 47% in group 
I as compared to unchanged 40% as assayed by gated blood 
pool imaging after 35 days. Thus, it was demonstrated that 
it is still possible to obtain effective reperfusion and the con-
sequent salvage of jeopardized tissue demonstrated by the 
recovery of both regional and global left ventricular func-
tion.6, 7

COMPLICATIONS

(A) Bleeding
Thrombolysis aims to lyse the thrombus in the artery and 
establish blood flow since this process involves activation of 
the plasminogen and the expected complication is bleeding. 
A thrombus which is preventing a vascular leak in a blood 
vessel is also lysed and leads to bleeding. Bleeding can occur 

in various places and is usually classified as either 1 Intrac-
ranial or 2 Systemic

1. Intracranial
Recent studies signify the incidence and risk factor for in-
tracranial haemorrhage. The risk is around 0.3 - 0.5 %. These 
complications are rarely diagnosed because a massive infarct 
or haemorrhage may cause sudden death before imaging 
studies could be done and the death is usually attributed to a 
cardiac cause.

In the ISIS-318 trial 0.4% without heparin, 0.6% with hepa-
rin the risk of ICH is more with the heparin used group than 
the other. However, there was decreased risk of thrombotic 
stroke when heparin was used. IV heparin use in STEMI has 
increased the risk for intracranial haemorrhage but the risk of 
an ischemic stroke is less.

2. Systemic bleeding
The thrombolysis patient is at high risk for any invasive pro-
cedures and also for coronary Angiogram or PTCA.

(B) Immunologic complications
The active compound of streptokinase is produced by beta-
hemolytic streptococcus; since it is a common pathogen it 
leads to frequent allergic reactions. These allergic manifes-
tations are acute and delayed. Delayed is characterized by 
fever, arthralgia, leukocytoclastic vasculitis, renal failure, 
interstitial pulmonary abnormalities.

(C) Hypotension
Hypotension occurs in MI due to failure of ventricles to pump 
blood, inadequate filling of ventricles etc. Hypotension may 
occur following thrombolysis due to the massive release of 
vasodilatory chemokines like HMWK and bradykinin. In a 
trial it was established that fall of 35 mmHg in systolic BP 
in patients treated with streptokinase and that 38% had sys-
tolic BP <90 mmHg transiently. Hypotension documented in 
GISSI-2 trial 4.4% with streptokinase.8 In ISIS-3 trial 6.8% 
with streptokinase.9

The fall in Blood pressure which occurs in patients treated 
with streptokinase is due to an allergic reaction and it re-
sponds well to I.V. Fluids and anti-allergic medication and 
other supportive measures

(D) Myocardial rupture of reperfusion injury
Myocardial reperfusion may lead to the release of chemokines 
from dying cells and leads to further inflammation and also 
occlusion of micro-circulation by the inflammatory cells.

A study conducted by Essen R et al. showed late thromboly-
sis may cause reperfusion injury and even cause myocardial 
rupture leading to death.
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This Myocardial rupture was more in patients’ thrombolysis 
after 12 hours of symptom onset and occurs due to the dis-
section of the free wall of the ventricle which is infarcted.10

(E) Thromboembolic Complications
Patients with longstanding valvular heart disease may have 
a clot in the chambers of the heart and this may be partially 
lysed and may be embolised to the systemic circulation lead-
ing to fatal complications.

Assessment of Myocardial Reperfusion
Coronary artery patency and myocardial reperfusion can 
be assessed soon after the completion of administration of 
thrombolytic therapy and also following discharge of such 
a patient from the hospital. Hence it can be assessed in two 
stages (a) Early assessment and (b) Late assessment.

Conjunctive Treatment
Thrombin Antagonists and Antiplatelet Agents

Two major limiting factors for the clinical benefits of throm-
bolytic therapy are:

1. One fourth to one-fifth of the thrombus in coronaries 
are not thrombolysed

2. One in 10 patients develop re-occlusion of the throm-
bolyzed vessel

These are caused by increased clotting activity at the site 
of occlusion where the atherosclerotic plaque is present. 
Thrombin, the main enzyme in the clotting pathway stimu-
lates the fibrin and causes platelet activation and the throm-
bus is formed. These pro-coagulant cells are activated further 
by the clotting factors and this leads to a vicious cycle lead-
ing to thrombus formation and occlusion of the vessel. The 
treatment plan involves activating fibrinolysis and inhibit 
the clotting pathway and inhibiting the factors that favour 
clotting. Heparin and platelet inhibitors are the main drugs 
used to inhibit clotting and inhibit platelet aggregation and 
prevent clot formation. But these drugs may cause bleeding 
when used in conjunction with fibrinolysis. Hence highly se-
lective drugs with less complication are needed to prevent 
resistance to fibrinolysis and reocclusion.

This is the rationale behind the use of antiplatelet drugs in 
acute STEMI  along with fibrinolytic therapy, these drugs 
inhibit platelet plug formation and also act on the atheroscle-
rotic plaque and stabilise it, and these drugs however in some 
cases may cause bleeding leading to fatal complications like 
intra- cerebral haemorrhage.

Combination Therapy
The mechanism of formation of thrombus in a coronary ar-
tery justifies the use of combination therapy i.e. anticoagu-
lant and anti-platelet drugs along with fibrinolysis.

The commonly used combination is heparin, aspirin with fi-
brinolysis shows a benefit and increased efficacy of throm-
bolysis and prevents re-occlusion of a thrombolysed ves-
sel. Besides the benefit, these drugs cause an increase in 
hemorrhagic complications especially when the patient is 
planned for an invasive procedure like angiogram or PTCA, 
several trials are demonstrating both the beneficial effects 
of this combination of heparin, aspirin and fibrinolytic and 
the increased risk of bleeding associated with combination, 
in GISSI-2 study the hemorrhagic complications are more 
with the use of streptokinase compared with other fibrino-
lytic drugs.

Aim:
The study aims to compare the outcome of patients with 
STEMI myocardial infractions in diabetics and non-diabet-
ics.

Objectives:
• To study STEMI in diabetics.
• To study STEMI in non-diabetics.
• To analyse the hypothesis drawn by comparing STE-

MI in diabetics and non-diabetics.

Methods:
This study was a comparative study. The study was carried on 
patients admitted to the Medical Intensive Care Unit (MICU) 
of Krishna Institute of Medical Sciences, Karad over 18 
months from October 2018 to March 2020. This study was 
conducted over 18 months. (October 2018 to March 2020). 
This study was approved by the institutional ethics and pro-
tocol committee. Protocol number 0257/2018-2019. The 
sample size is calculated based on the study conducted by 
Varshit Hathi et al. according to the formula.11

( ) ( )2

2

1 1 2 2
(p1 p 2)

Z Z p q p q
n

α β+ +
=

−

Zα = 1.96 Type I error at 5% level of significance Zβ = 
0.842 Type II error
p1 = 180 out of 186 non-diabetics = 96.77% q1 = 100 – p1 
= 3.23%
p2 = 174 out of 208 diabetics = 83.65% q2 = 100 – p2 = 
16.35%
n = (1.96 + 0.842)2 [(96.77 x 3.23) + (83.65 x 16.35)]
(83.65 - 96.77)2

n = 76.64

For better yield = 80 patients per group

Inclusion criteria:
• Patients with STEMI coming to the hospital within 12 

hours of onset chest pain
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• Known diabetic or newly diagnosed during the hospi-
tal stay

• Non-diabetics
• Positive troponin-I test

Exclusion criteria:
• Patients presenting after 12 hours of the onset of 

symptoms
• Patients with contraindications for thrombolysis
• Patient with the symptom of Congestive heart failure 

and Coronary Artery Disease
• Patients with type 1 diabetes mellitus
• Patient on drug therapy with drugs known to cause 

cardiomyopathy (eg. Daunorubicin, Bleomycin, Adri-
amycin etc.

• Patient associated with any comorbid condition 
(Chronic liver disease, history of previous MI, Malig-
nancy, any thyroid therapy, chronic kidney disease)

Informed written consent
The patients fulfilling the selection criteria were briefed 
about the nature of the study and included in the study after 
obtaining written informed consent.

Data collection
Patients fulfilling selection criteria were selected on a con-
secutive basis for study. Patients were interviewed to obtain 
demographic characteristics such as age and sex, presenting 
complaints, diabetic history and history of other co-morbid-
ities. These patients were subjected to clinical examination 
and the findings including vitals and systemic examination 
findings were noted. These findings were recorded on a pre-
designed and pretested proforma.

RESULT

We studied 160 patients, 80 nondiabetic and 80 diabetic pa-
tients of ‘ST’- Segment myocardial infarction in Krishna in-
stitute of medical sciences and research centre, Karad. Out of 
160 patients in the present study majority of the cases were 
from 60-69(38.8%) years of age. The mean age observed 
in the non-diabetic group was 61.4+12.1 years and in the 
diabetic group, it was 59.6+10.4 years. Out of the total of 
160 patients enrolled in the study 101(63.1%) were males 
and 59(36.9%) were females. Eighty non-diabetic patients 
were included of the 48(60%) were males and 32(40%) 
were females. Eighty diabetic patients were included of the 
53(66.3%) patients were males and 27(33.8%) were females.

Anterior wall myocardial infarction was seen most common-
ly in 100(62.5%) patients followed by inferior wall MI in 
56(35%) patients followed by posterior wall MI in 4(2.5%) 
patients. Failed ST-Segment resolution was seen in 32(40%) 
diabetic patients and 13(16.3%) non-diabetic patients. Thus 
failed resolution was observed to be more common in the 

diabetic group(p=0.00083). No significant difference in per 
cent ST-Segment resolution in ECG was observed between 
the two thrombolytic agents; Streptokinase and Reteplase 
used in the study. The mean ejection fraction observed in 
diabetic and non-diabetic was not significantly different af-
ter thrombolysis. No significant difference was observed in 
ejection fraction between the two groups; diabetics and non-
diabetics based on the anatomical location of myocardial in-
farction.

Duration of hospital stay was significantly higher in diabetic 
patients compared to non-diabetic patients(p=0.023). No 
significant difference was observed in the outcome (deaths 
and discharge) between the two groups. Mean HbA1c in the 
diabetic group was significantly higher than the non-diabetic 
group(p<0.001).In the lipid profile mean triglyceride levels 
in the diabetic group was observed to be significantly higher 
than in the non-diabetic group(p=0.011). No significant dif-
ference was observed between HDL and LDL levels in dia-
betic and non-diabetic groups.

DISCUSSION

The incidence of CAD is two times more in diabetic males 
and four times more in postmenopausal diabetic females 
when compared to respective non- diabetics. CAD contrib-
utes one-third to the death of diabetics after the age of 40. 
It is characterized by premature age of onset. In diabetics, 
the incidence and prevalence of triple vessel disease are also 
more as the distribution of fibrous plaques is also more. The 
outcome of acute myocardial infarction treated with fibrino-
lytic therapy can be evaluated by measurement of ST-Seg-
ment resolution at 90 minutes after thrombolysis, in 12 lead 
ECG.12

Demographic profile and frequency distribution 
of age groups
There were 101 males(63.1%) and 59 females(36.9%) in 
present study. The male to female ratio was 1.71. Out of 101 
males, 53 males were in a diabetic group whereas 48 males 
were in the non-diabetic group and out of 59 females 27 were 
in the diabetic group and 32 were in the non-diabetic group.

Shahriar Iqbal et al. in their study found that most of the 
study subjects out of their 100 subjects were male which 
was 58% (29) in the diabetic group 88%(44) in the non-
diabetic group and females were 42%(21) and 12%(6) in 
diabetic and non-diabetic groups respectively.13 Male to fe-
male ratio in their study was 2.70 which was higher than 
the present study. In another study by RK Singh et al., 
there were 176 males (77.2%) out of 228 patients and 52 
females(22.8%) and their male: female ratio is 3.38 which 
is also higher than the present study.[14] Varshit Hathi et 
al. in their study had 166 male(79.81%) diabetics and 42 
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female(20.19%) diabetics out of a total of 208 diabetic pa-
tients with STEMI compared to 124 males(66.66%) and 62 
females(33.33%) in the non-diabetic group.11

Location of Myocardial Infarction
The present study found that among 160 patients in diabet-
ic and non-diabetic study groups anterior wall myocardial 
infarction was most common in both study groups includ-
ing 100 patients(62.5%) amongst the total patients.56 pa-
tients(35%) were having inferior wall myocardial infarction 
and only 4 patients(2.5%) presented with posterior wall my-
ocardial infarction.

Amongst diabetic patients, 52(65%) patients were having 
anterior wall myocardial infarction whereas in the non-
diabetic group 48(60%) patients were having anterior wall 
myocardial infarction. Inferior wall myocardial infarction 
was seen in 26 (32.5%) and 30(37.5%) patients in diabetic 
and non-diabetic groups respectively. Posterior wall MI was 
seen in 2(2.5%) patients in each group.

In a study done by RK Singh et al. anterior wall myocardial 
infarction was seen in 68.9%(157) patients and inferior wall 
MI was seen in 31.1% of patients which is the same as the 
present study.14

JD Newman et al. in his study on 4845 patients found that 
inferior wall myocardial infarction was most common in 
the study population which constituted 37.2% of the cases, 
anterior wall myocardial infarction was found in 32.8% of 
patients, 13.2% of patients were having posterior wall MI 
and remaining patients (16.8%) were having multiple site 
infarcts.15 These findings are not consistent with the present 
study. These differences could be because of differences in 
the sample size and duration of the study.

Comparison of ST Resolution among Non-
diabetic and Diabetic groups concerning agent 
used
In the present study streptokinase and reteplase, two throm-
bolysing agents were used. Out of 160 patients, 100 patients 
were thrombolysed with streptokinase and the remaining 
60 patients were thrombolysed with reteplase. 29(36.3%) 
diabetic patients and 31 (38.8%) non-diabetic patients were 
thrombosed  with reteplase whereas 51(63.8%) diabetics 
and 49(61.3%) non-diabetic patients were thrombosed with 
streptokinase.27(27%) patients thrombolised with strep-
tokinase showed complete resolution, 41(41%) patients 
showed partial resolution whereas 32(32%) patients showed 
complete resolution.22(36.7%) patients thrombolysed with 
reteplase showed complete resolution, 25(41.7%) patients 
showed partial resolution, and 13(21.7%) patients showed 
complete resolution. No significant difference was observed 
in the per cent resolution of the two agents (p=0.276).

The INJECT trial done to evaluate the efficacy of reteplase 
over streptokinase showed reteplase is as effective as strep-
tokinase which is following the present study.16 In a study 
done by RK Singh et al. with reteplase 204(90.5%) patients 
showed 50% resolution whereas, in the study done by Shah 
K et al..14, 15 73.75% patients achieved 50% reduction in ST-
Elevation.

CONCLUSION

The present study concludes that failed thrombolysis in acute 
myocardial infarction was more in diabetic ‘ST’ segment el-
evation myocardial infarction patients as compared to non-
diabetic ‘ST’ segment elevation myocardial infarction pa-
tients. In the present study, it was observed that the incidence 
of anterior wall MI was more and showed male predomi-
nance. In the present study, it was observed that successful 
thrombolysis was more in the non-diabetic group. There was 
no obvious difference in outcome amongst the two differ-
ent thrombolytic agents used. In the present study, we found 
that no there was no significant difference in left ventricular 
ejection fraction between diabetic and non-diabetic groups 
post thrombolysis. Hypertriglyceridemia was observed in 
diabetic patients in comparison with non-diabetic patients. 
In the present study duration of hospital stay was observed 
to be more in the diabetic group compared to the non-dia-
betic group. We conclude that even when promptly receiv-
ing thrombolytics, the outcome in the diabetic group, both in 
terms of mortality and morbidity was worse as compared to 
the non-diabetic group.
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