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ABSTRACT 
Aim: To compare the incidence of in-hospital complications between diabetic normotensive and hypertensive 

diabetic patients presenting with acute myocardial infarction (MI) 
Methodology: This observational cohort study was conducted at National Institute of Cardiovascular Diseases 

Karachi from May 2019 to April 2020. We examined 220 diabetics with acute MI were included. 50% of the 
patients had high blood pressure and the rest had normal blood pressure. After enrollment in the study, selectees 
were observed for acute myocardial infarction complications in the hospital. 
Results: Most of the baseline characteristics were similar in both groups of patients. However, the hypertensive 

patients in the diabetes group had diabetes, high heart rate, and high blood pressure at reporting. The 
complication rates did not differ statistically between the two groups. The rates of complications occurred between 
diabetes and normotensive hypertension; Atrial fibrillation (AF) 15.5% vs 12.7% p = 0.194, respectively, 
ventricular tachycardia (LH) 14.5% vs 13.6%,  AV block type-1 8.2% vs 7.3% p = 0.296, type2 AV block 2.7% vs 
1.8% p = 0.352, complete heart block 11.8% vs 10% p = 0.313, acute congestive heart failure (CHF) 13.6% VS% 
9.1 p = 0.137, left ventricular failure (LVF)19.1% vs 16.4% p = 0.259, cardiogenic shock (CS) 14.5% vs 10.9% p = 
0.184, recurrent IM (Re-MI) 14.5% 10.9% p = 0.184 and mortality 14.5% vs 12.7 and% p = 0.326, respectively. 
Conclusion:It is concluded that diabetic patients with hypertensionhave not elevated risk of complications in the 

hospital after acute myocardial infarction. 
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INTRODUCTION 
Myocardial infarction is the foremostreason of mortality 
worldwide. In 2000, it affected hundreds of thousands of 
people around the world1. Its pathogenesis is complicated 
by many electrical and mechanical complications2. These 
complications are accompanied by the effects of diabetes 
and hypertension, which are the leading diseases of the 
modern era. It is valued that the proportion of people with 
diabetes mellitus will rise from 17 billion to 36 billion amid 
2000 and 20303. It has affected 6.9 million people in 
Pakistan and is projected to affect 11.5 million by 2025. 
Pakistan's prevalence is estimated at 23% to 18% in urban 
and rural areas4-5. It affects about 70% of diabetics and is 
twice as common in diabetics. Both of these disorders 
result in functional and structuralcomplications of the heart 
and ultimately result in cardiovascular disease and death. 
Previous studies have clearly shown that diabetes is an 
independent risk factor for inpatient complications after 
acute MI. Hypertension (HT) is associated with poor 
prognosis after acute MI6-7. However, its effects have 
mainly been studied in nondiabetic patients after acute MI8. 
There is little research into the effects of hypertension (HT) 
on hospital complications in patients with diabetes9. 
Therefore, the goal of this analysis is to compare the 
incidence of in-hospital complications between diabetic 
normotensive and hypertensive diabetic patients presenting 
with acute myocardial infarction (MI) 

METHODOLOGY 
This observational cohort study was conducted atNational 
Institute of Cardiovascular Diseases Karachi from May 
2019 to April 2020. The sample size was 220for 
10.8%proportion forcardiogenic shock in hypertensive 
diabetics and 6.9% proportionfor normal blood pressure 
diabetics with 80% powerand 5% significance level using 
the WHO sample size calculation software. It was split 
between two groups, 110 in each group. The sampling 
technique used was purposive non probability. The study 
population consists of non-diabetic hypertensive patients 
with acute MI and diabetic hypertensive with acute MI 
patients. Myocardial infarction (MI) was diagnosed when 2 
of the givenstandards were met: pain suggested of MI 
lasted for minimum thirty minutes; secure new changes on 
electrocardiography; or creatinine kinase (CK-MB 
isoenzyme) greater than twice the upper limit. Patients with 
high ST (STEMI) and non-ST (NSTEMI) elevation were 
enrolled in the study. ST segment elevation myocardial 
infarction (STEMI) was established after detection of a new 
ST segment ≥1 mm in two consecutive leads or after 
detection of a new left bundle branch block on 
ECG.Patients with chronic use of hyperglycemic 
antidiabetic drugs (DMs) or fasting blood glucose with 
evidence of ≥126 mg / dL (7.0 mmol / L)were definite as 
diabetes mellitus. Hypertension Medical records include 
formerlyrecognized chronic blood pressure ≥ 130/80 mmHg 
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or using antihypertensive drugs were labeled as 
hypertensive. The patients age ranges between25 to70 
years of age irrespective of the gender. Pastvalvular heart 
disease, congestive heart failure, all types of 
cardiomyopathies, congenital heart disease, ventricular 
tachycardia, primary or secondary pulmonary arterial 
hypertension, advanced AV block, atrial fibrillation, left 
bundle branch block and permanent pacemakers fitted 
patients were not included as these conditions augment the 
current situation resulting in misdiagnosis. Chronic renal 
failure (CRF) patients who underwent coronary artery 
bypass graft (CABG) surgery and have myocardial 
infarction history were also not included as among themthe 
complication rate of MI is very high and test results 
obtained may be false.  
 After approval by the hospital ethics committee, 
patients meeting the above inclusion criteria were included. 
With the patient's written consent, the patient's history will 
be reviewed and clinically analyzed. CK-MB, fasting blood 
sugar (FBS), and hemoglobin (Hb) were obtained in the 
hospital lab. Mean Blood sugar levels are derived from five 
levels of average blood sugar. Treatment variables 
(primary PCI or thrombolysis) were taken into account. 
Patients remained in the hospital for five days until they 
were needed. It controls hospital complications such as 
electrical complications (advanced AV block, VF, VT, and 
AV), mechanical complications (CS, LVF, CHF), recurrent 
heart attacks, and death in hospital. Cardiac and ECG 
monitors were used to control electrical complications and 
recurrent MI. Mechanical complications were determined 

on the basis of a clinical examination and 
echocardiography. When patients developed new chest 
pain, CK-MB and ECG were performed to detect 
therecurrent MI. All this data is saved in Proforma. 
Confounding variables listed in the exclusion criteria were 
monitored. Study bias was controlled by strict inclusion 
criteria for patient selection, measurable operative 
definitions to diagnose complications, and the same ECG 
and echocardiography equipment for all patients.  
 The statistical survey was conducted using version 16 
for the Social Sciences (SPSS). Numerical variables are 
presented as mean ± SD. Categorical variables are 
presented as percentage and frequency. The two groups 
comparison were made with the student’s t-test for 
numerical variables and for categorical variables chi-square 
test was applied. P value was considered significant as ≤ 
0.05. The results are presented in tabular form. 
 

RESULTS 
Of the 220 diabetic patients with acute MI, 210 had 
hypertension and 210 had normal blood pressure. Patient 
characteristics and coronary parameters are presented in 
Table 1.  
 Maximum of the baseline features were statistically 
comparable in both groups. Though, the hypertensive 
diabetic patients had a long history of high blood pressure, 
diabetes and high heart rate compared to the diabetics with 
normal blood pressure. 
 

 
Table-1: The Patients demographic features are given 

Baseline  Diabetic   Diabetic  
P-value 

Characteristics of Patients  Hypertensive Group n=110 Normotensive Group n=110 

Female (%)  49 (44.45)  43 (39.1) 0.158 

Male (%)  61 (55.5) 67 (60.9) 0.158 

Mean Age  54.11±9.03 54.30±9.04  0.3 

Duration of DM (years)  6.26 ±3.82  4.01 ±2.02  0 

Duration of HT (Years)  3.47 ±3.04  
  

STEMI (%)  75 (68.2) 73 (66.4) 0.32 

NSTEMI (%)  35 (31.8) 37 (33.6) 0.32 

Anterior MI on ECG (%)  32 (29.1) 28 (25.5) 0.54 

Heart Rate (Beats/min)  84.05±17.43  79.34±15.19  0.002 

Systolic Blood Pressure (mmHg) 145.05±25.23  125.52±15.49  0 

Diastolic Blood Pressure (mmHg) 8005±17.24  69.28±15.36 0 

Mean blood glucose(mg/dl)  131.22±35.35  134.07±35.01  0.797 

Hemoglobin level(g/dl)  10.55±2.17  10.64±1.57  0.937 

Symptoms to Thrombolytic time(hours) 2.04±1.02  2.42±1.09  0.059 

Thrombolytic Therapy (%)  64 (58.2) 54 (49.1) 0.087 

Primary PCI (%)  2 (1.8) 2 (1.8) 0.628 

 
Table 2: The rates of complications between both groups were statistically insignificant 

Complications of MI Diabetic Hypertensive Group Diabetic Normotensive Group P-value 

Atrial Fibrillation (%)  17 (15.5) 14 (12.7)  0.194 

Ventricular Tachycardia (%) 16 (14.5) 15 (13.6)  0.34 

Ventricular Fibrillation (%)  6 (5.5) 4 (3.6)  0.395 

Type 1 Second degree AV block (%) 9 (8.2) 8 (7.3)  0.286 

Type 2 Second degree AV block (%) 3 (2.7) 2 (1.8)  0.352 

Complete heart block (%)  13 (11.8) 11 (10.0)  0.313 

Acute Left Ventricular Failure (%)  21 (19.1)  18 (16.4)  0.259 

Congestive Heart Failure (%)  15 (13.6) 10 (9.1)  0.137 

Cardiogenic Shock (%)  16 (14.5) 12 (10.9)  0.04 

Recurrent MI (%) 16 (14.5) 12 (10.9)  0.184 

In-hospital death (%) 16 (14.5) 14 (12.7)  0.326 
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 The rates of complications occurred between diabetes 
and normotensive hypertension; Atrial fibrillation (AF) 
15.5% vs 12.7% p = 0.194, respectively, ventricular 
tachycardia (LH) 14.5% vs 13.6%, AV block type-1 8.2% vs 
7.3% p = 0.296, type2 AV block 2.7% vs 1.8% p = 0.352, 
complete heart block 11.8% vs 10% p = 0.313, acute 
congestive heart failure (CHF) 13.6% VS% 9.1 p = 0.137, 
left ventricular failure (LVF)19.1% vs 16.4% p = 0.259, 
cardiogenic shock (CS) 14.5% vs 10.9% p = 0.184, 
recurrent IM (Re-MI) 14.5% 10.9% p = 0.184 and mortality 
14.5% vs 12.7 and% p = 0.326, respectively. 
 There was no variance in the complication rates amid 
the two groups according to the sex of the patients. 
 

DISCUSSION 
This study did not show an additional risk of hypertension 
in hospital complications following acute MI in patients with 
diabetes9-10. It showed no interaction between hypertension 
and diabetes mellitus in terms of complications in acute 
MI11. In line with published international data. Jonas et al. 
Recently, 4,317 diabetic patients with or without 
hypertension have been studied12. In terms of hospital 
complications, they do not pose an additional risk of acute 
hypertension. However, yearly, the deaths and congestive 
heart failure were higher in diabetic hypertensive patients 
than in diabetic patients with normal blood pressure. It was 
a retrospective study and patient data was taken from the 
registries of CCU in Israel13-14. Our study, on the other 
hand, was a potential study, and the patients were followed 
up with hospitalized complications. Second, both groups 
had higher rates of hospitalization-related complications 
compared to the patients in that study15. For example, the 
cardiogenic shock incidence in Israel study was 10.6% and 
6.8% in people with normal blood pressure and diabetic 
hypertension. In our study, it is 14% and 10.4%, 
respectively, for diabetic patients with hypertension and for 
diabetic patients with normal blood pressure. The higher 
complication rate of this study and its causes can be 
explained16. First, poor control of diabetes and 
hypertension in our patients, second, due to late clinical 
treatment due to ignorance of MI and poor logistical 
support, third, primary PCI in MI patients was considered 
late as primary PCI has higher efficacy than 
pharmacological improvement, and fourth higher Mortality 
among Asians17-18. 
 Most of the other studies comparing the outcomes of 
hospitalization in patients with or without hypertension in 
diabetics and adverse clinical events in the hospital, 
especially heart failure, were more common in patients with 
diabetes and hypertension than only with hypertension 
(40.3% vs.18.1%). P = 0.01). 
 Most of the research work in the past has looked at 
the long-term effects of high blood pressure on acute MI. 
History of hypertension has been revealed to rise the long-
term risk of chronic heart failure (HF) and other adverse 
cardiac events, even when re-perfused by primary PCI or 
thrombolytic therapy. However, these studies did not look 
for hospital complications19-20. 
 Considerable clinical and experimental evidence 
shows that hypertension is very significant in the diabetic 
heart disease pathogenesis21-22. CAD is 

verycommunalamong patients with diabetes and 
hypertension as compared to theindividuals with diabetes 
mellitus or hypertension only, and the progress of 
atherosclerosis is accelerated with greater fragmentation of 
atherosclerotic plaques and a low coronary perfusion 
reserve in diabetic patients along with hypertension. 
Patients with hypertension and diabetes have abnormal 
systolic and diastolic functions of the ventricles with 
congestive heart failure and left ventricular hypertrophy, 
counterparts those with diabetes or hypertension23. 
 Contrary to expectations, the risk of complications in 
hospitals after acute MI was similar in patients with 
diabetes mellitus than with or deprived of hypertension. 
High blood pressure quickens heart disease complications 
among diabetic. Long-term follow-up is possible to see the 
effect of hypertension on the complications of MI. 
Otherwise, hypertension history will not upsurgedeath rate 
if it is controlled well. In this analysis, patients with 
hypertension had relatively controlled blood pressure. 
Initially, mean blood pressure was 149/84 mmHg in 
diabetic hypertensive patients and 130/72 mmHg in 
diabetic normotensive patients, suggesting good 
hypertension control. It also supposed that lower blood 
pressure in few hypertensive individuals after a heart attack 
to better control the high blood pressure24. If so, proper BP 
monitoring can eradicate the additional jeopardy of 
hypertension in diabetes, and thus have betterrecovery of 
diabetics with IHD.Tenenbaum et al. They have newly 
shown that hypertension is an independent predictor of 
amplified mortality in diabetics managed with diet control, 
but not in chronic ischemic heart disease, signifying the 
benefits of primary control of blood pressure in these 
inhabitants. Support for intensive and hypertensive 
treatment of patients with DM was also seen in Study of 
Optimal Treatment of Hypertension25. In this analysis, 
diabetic patients who are hypertensive achieved the 
greatest benefit from lowering blood pressure, with a 51% 
decrease in main cardiovascular complications in the 80-
mmHg target group compared to the 90-mmHg group. 
Blood pressure should be monitored above the 
recommended values suggested by the guidelines26. The 
topic was recently raised in the Atlantic on April 29, 2018 
and was presented on the ACCORD tour at the 59th 
annual meeting of the University of Cardiology. The 
researchers randomly assigned to systolic blood pressure 
4,733 participants with high blood pressure below 120 
mmHg (intensive group) or 140 mmHg (standard group)25-

26. After a median follow-up of about five years, the 
researchers found no significant difference in the combined 
endpoint between the intensive care unit and the standard 
care unit, with no cardiovascular death. Several studies 
have shown gender differences in the effects of diabetes 
on heart attack outcomes in women with a worse 
prognosis. In the current analysis of MI patients, the risk of 
hospital complications was similar in men and women in 
the diabetic and hypertensive diabetic groups. 

 

CONCLUSION 
It is concluded that diabetic patients with hypertension have 
not elevated risk of complications in the hospital after acute 
myocardial infarction. 
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