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ABSTRACT
In patients of acute coronary syndrome, Hyperglycemia has been shown to be predictor of immediate and long term Cardiovascular mortality. 
Stress hyperglycemia due to myocardial infarction is associated with a increased risk of in-hospital in patients with d iabetes mellitus. This prospective 
study was done at Sir T. Hosiptal, Government Medical College Bhavnagar over a period of one year. The study included 100 patients with Clinical 
and ECG evidence of acute coronary syndrome admitted in our hospital. In this study, we evaluate the symptoms , risk factors, biochemical 
parameters and complications in patients of acute coronary syndrome with hyperglycaemic and normoglycemic patients. The morbidity and 
mortality increased in hyperglycaemic patients.We observed that incidence of death is much higher in hyperglycaemic patients as compared to 
normoglycemic patients. Hence blood glucose level and HbA1c levels should be routinely measured in every patients of acute coronary syndrome.
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Introduction:
1In patients with acute coronary syndrome (ACS) , hyperglycemia has 

been shown to be a predictor of immediate and long-term 
2cardiovascular mortality . Abnormal glucose regulation is present in 

the majority of ACS patients and is unrecognized in up to half of the 
3cases . Recent studies have addressed the impact of abnormal glucose 

4metabolism in the acute phase of patients ACS and without diabetes . 
The entity of impaired fasting glucose (IFG) is not only an independent 
factor of cardiovascular mortality, it has also been associated with a 

5,6doubling of the risk of in-hospital mortality in ACS . It has also been 
found that stress hyperglycemia due to myocardial infarction is 
associated with an increased risk of in-hospital mortality in patients 

7with or without diabetes . Recent trials have shown that in patients with 
ACS, the combination of fasting blood sugar (FBS) more than 110 
mg/dl and on admission random blood sugar (RBS) of more than 140 

8,9mg/dl identifies patients who are prone to developing Diabetes later .

Aims & Objectives:
To  Glycemic status in patients admitted with Acute Coronary STUDY
Syndrome 

To study  of Hyperglycemia and its complications in Acute IMPACT
Coronary Syndrome Patients. 

To ASSESS the glycemic status of the patients with diabetes and 
patients without a past history of Diabetes Mellitus on admission with 
Acute Coronary Syndrome. 

To study the IMPACT of Hyperglycemia on Coronary Vascular 
Disease. 

2To decide the MANAGEMENT for patients of Acute Coronary 
Syndrome with Hyperglycemia. 

To study the PROGNOSIS of patients of Acute Coronary Syndrome 
with Hyperglycemia.

Methodology:
The Study was carried out on patients admitted in Medicine Ward Sir 
Takhatsinhji General Hospital, Bhavnagar, after taking permission 
from IRB ( ), Government Medical College, Bhavnagar.HEC

-Study design: prospective study
-Duration of Study: 10 Months (November 2016 to April 2017)
-Total number of patients: 100 patients

INCLUSION CRITERIA

Age >18 years giving informed consent for the study. 

Patients having parameters such as Random Blood Sugar >140mg/dl 
and Fasting Blood Sugar >110. 

Patient with Acute Coronary Syndrome with or without past history of 
Ischemic Heart Disease and Diabetes Mellitus. 

EXCLUSION CRITERIA
Patient not giving consent. Patient <18 years. 

Ÿ Informed consent was taken and patients was assessed clinically. 
Ÿ Detailed history and physical examination was carried out in each 

patient. Investigations like complete hemogram, Random Blood 
sugar, Fasting Blood Sugar, Post Prandial Blood Sugar, Glycosylated 
Hemoglobin [HbA1c], Lipid profile, Renal function tests; 
Electrocardiogram was carried out in each patient. 

Ÿ Special investigations like Oral Glucose Tolerance Test, 2D-
Echocardiogram, Cardiac Markers (CPK-MB, Trop-I) was carried 
out as & when required. 

Ÿ Details of every patient was recorded in separate proforma. 

Results and Statistics:
In the present study, our results show that acute coronary syndrome is 
higher in age group 51-60 years (34%) & in age group 41-50 years 
(28%). The mean age is 51.79±9.76 years. The mean age of 
hyperglycemic patients with acute coronary syndrome is 51.67±8.48 
years and of normoglycemic patients with acute coronary syndrome is 
51.91±11.07. Thus the mean age of hyperglycemic patients is not 
significant to normoglycemic patient

Table 1: Age Wise Distribution

In the present study, our result shows that the Acute Coronary 
Syndrome is higher in Male (66%) as compare to Female (34%) which 
is statistically not significant (p=0.1716).
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Age in years Hyperglycemi Normoglycemi No of patients
c Patients c Patients

31-40 7 (13.46%) 11 (22.91%) 18 (18%)
41-50 15 (28.86%) 13 (27.08%) 28 (28%)
51-60 22 (42.30%) 12 (25.00%) 34 (34%)
61-70 8 (15.38%) 11 (22.91%) 19 (19%)
>70 0 01 (02.08%) 01 (01%)

Total 52 (100%) 48 (100%) 100 (100%)
Mean Age 51.67 ± 8.48 51.91 ± 11.07 P = 0.9026
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Table 2: Sex Wise Distribution

In the present study, our results show that chest pain (94%), sweating 
and breathlessness (76%) are higher in acute coronary syndrome. In 
this study, all symptoms except vomiting are higher in hyperglycemic 
patients while vomiting is higher in normoglycemic patients (55.81%).

Table 3: Symptoms Wise Distribution

In the present study, patients with past history of diabetes mellitus are 
16%, hypertension are 33%, smoking addiction are 32% and family 
history is present in 39%.

In this study, hypertension (63.6%), family history (56.4%) and 
diabetes mellitus (56.2%) are more common in hyperglycemic patients 
while smoking is more common in normoglycemic patients.

Table 4: Past History Wise Distribution

In the present study, as a general examination, mean BMI of patients 
2with acute coronary syndrome is 24.82 ± 2.53kg/m .

In this study, body mass index of hyperglycemic patients with acute 
coronary syndrome is more than normoglycemic patients which is 
statistically significant (P=0.0008).

Table 5: General Examination Wise Distribution

In the present study, as a Lipid profile examination, total cholesterol 
and HDL is higher in normoglycemic patients which is statistically 
significant (P=0.0138 and P=0.0280 respectively).

Table 9: Lipid Profile Wise Distribution

In the present study, glycosylated hemoglobin level (HbA1c) is higher 
in hyperglycemic patients with acute coronary syndrome compared to 
normoglycemic patients which is statistically significant (P= 
<0.0001).

In addition, random blood sugar of hyperglycemic patients is higher 
which is statistically significant (P= <0.0001).

Table 10: Blood Sugar Wise Distribution

In the present study, hyperglycemic patients have more incidence of 
NSTEMI (57.14%) and STEMI (61.0%) compare to Normoglycemic 
patients which is statistically not significant.

Table 11: Ecg Wise Distribution

In the present study, arrhythmia is the most common complication in 
normoglycemic patients (69%).

While cardiac arrest(75%) and death(74%) is most common in 
hyperglycemic patients which is statistically significant (P=< 0.05).

Table 12: Complication And Death Incidence

Discussion:
Out of 100 patients of ACS, Mean age for hyperglycemic patients was 
51.67 years and for normoglycemic patients was 51.91 years. 

Males are more susceptible to develop ACS in both the groups. 

Chest pain (51.06%), Sweating (52.63%), Breathlessness (51.31%), 
Palpitation (54.54%), Giddiness (55.26%) were almost equal in 
Normoglycemic & Hyperglycemic patients. However Abdominal pain 
was observed in 4 patients with hyperglycemia and only 1 patient with 
normoglycemia. 

Out of 100 patients, 52 patients who are hyperglycemic, but at 
admission time hyperglycemia > 200 mg/dL with HbA1c < 6.5% is 
labeled as stress hyperglycemia. Their blood sugar came to normal 
levels on 2nd/3rd day. 

Remaining 48 patients who are diabetic, but at admission time 
hyperglycemia > 200 mg/dL with HbA1c > 6.5%, they has 
uncontrolled sugar levels (i.e. diabetics with poor glycemic control). 

Patients with hyperglycemia had history of 56.2% diabetes mellitus, 
63.6% hypertension; 43.7% current smoker and 56.4% family history 
which was higher than normoglycemic patients 

Incidence of STEMI (15.3%) and NSTEMI (48.1%) is more in 
hyperglycemic patients than normoglycemic (12.5% & 33.3%). In 
contrast, incidence of Unstable Angina (54.1%) is more in 
normoglycemic than hyperglycemic patients (36.5%). 

Complications like Arrhythmia (41.6%) and Cardiogenic Shock 
(33.3%) are more in non-diabetics than in diabetics. Cardiac arrest 
(23.1%) and Death (32.7%) are more in diabetics than non-diabetics. 
Acute LVF (34.6%) is equally common in both diabetics and non-
diabetics. 

Deaths are more due to Cardiogenic shock, Cardiac arrest and Acute 
LVF in diabetics compare to non-diabetics. 

7 patients who are diabetic with controlled HbA1c i.e. HbA1c < 6.5%, 
but had admission time hyperglycemia developed arrhythmias. 

Sex Hyperglycemic Normoglycemic Total no of P value
Patients Patients patients

Male 38 (73.07%) 28 (58.33%) 66 (66%) 0.1791
Female 14 (26.92%) 20 (41.66%) 34 (34%)
Total 52 48 100

Symptoms Hyperglycemi
c Patients

Normoglycemi
c Patients

Total

Chest pain 48 (51.06%) 46 (48.93%) 94 (94%)
Sweating 40 (52.63%) 36 (47.36%) 76 (76%)

Breathlessness 39 (51.31%) 37 (48.68%) 76 (76%)
Palpitation 30 (54.54%) 25 (45.45%) 55 (55%)
Vomiting 19 (44.18%) 24 (55.81%) 43 (43%)
Giddiness 21 (55.26%) 17 (44.73%) 38 (38%)

Abdominal pain 04 (80.00%) 01 (20.00%) 05 (05%)

Past History Hyperglycemi
c Patients

Normoglycemi
c Patients

Total

Diabetes mellitus 09 (56.2%) 07 (43.8%) 16 (16%)

Hypertension 21 (63.6%) 12 (36.3%) 33 (33%)

Smoking 14 (43.7%) 18 (56.2%) 32 (32%)

Family History 22 (56.4%) 17 (43.5%) 39 (39%)

Lipid 
Profile

Hyperglycemic
Patients

Normoglycemic
Patients

P value

Total 
Cholesterol

159.03  ± 44.48 183.93 ± 54.62 0.0138

Triglyceride 121.97 ± 55.77 139.55 ± 60.83 0.1348
HDL 35.83 ± 8.03 40.05 ± 10.79 0.0280
LDL 91.97 ± 69.31 94.93 ± 55.50 0.8151

General 
Examination

Hyperglycemc 
Patientsi

Normoglycec 
Patientsmi

Total 
(n=100)

P value

BMI 25.44 ± 2.61 23.84 ± 1.91 24.82 ± 2.53 0.0008
Pulse Rate 100.34 ± 20.22 98.75 ± 18.17 99.58 ± 

19.19
0.6810

Systolic Blood 
Pressure

111.23 ± 14.30 113.37 ± 21.57 113.22 ± 
20.50

0.5573

Diastolic Blood 
Pressure

72.38 ± 9.22 72.91 ± 13.77 72.64 ± 
11.54

0.8203

Blood Sugar Hyperglycemic
Patients

Normoglycemic
Patients

P value

Hb1AC 7.91 ± 0.78 5.04 ± 0.71 <0.0001
RBS 243.57 ± 30.47 167.43 ± 19.50 <0.0001

ECG Hyperglycemic Normoglycemic P value
Patients Patients

NSTEMI 8 (57.14%) 6 (42.86%) 0.8875
STEMI 25 (61.0%) 16 (39.0%) 0.1963

Unstable Angina 19 (42.2%) 26 (57.8%) 0.1168
Total 52 48

Complication Hyperglycemic
Patients

Normoglycemic
Patients

P value

Arrhythmia 9 (31%) 20 (69%) 0.0138

Shock (Carcinogenic) 13 (44.8%) 16 (55.2%) 0.4839

Cardiac Arrest 12 (75%) 4 (25%) 0.2655
Acute LVF 18 (50%) 18 (50%) 0.9203

Death 17(74%) 6(26%) 0.0309

Total 52 48
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CONCLUSION:
Incidence of complications is higher (Surprisingly) in normoglycemic 
as compared to hyperglycemic patients. 

Incidence of death is much higher in hyperglycemia as compared to 
normoglycemic with stress hyperglycemia (on admission). Hence, 
blood glucose level and HbA1c levels should be routinely measured in 
every patient with Acute Coronary Syndrome. 
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