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Objective In order to reduce the mortality and morbidity 
from coronary heart disease, further risk factors are 
evaluated.  

Method Fortysix patients surviving myocardial infarction 
without diabetes and 25 control subjects were subjected 
to oral glucose tolerance test, and their glucose and 
lipid profiles were compared.  

Result Patient group showed significantly increased plasma 
glucose levels at the 30th, 60th, 90th and 120th minutes 
(p<0.001, p<0.01, p<0.05 and p<0.05, respectively) 
compared with the control group. HbA1c and 
fructosamine levels were significantly higher in the 
patient group (p<0.01). Abnormal glucose tolerance 
was observed  in 9 (19.5%) patients. One  of  

these showed diabetic curve. Impaired glucose tolerance 
(IGT) was observed in 1 control subject. Serum 
cholesterol, triglyceride and low-density lipoprotein 
cholesterol values were also higher in the patient group 
(p<0.001, p<0.01, p<0.001, respectively). Serum high-
density lipoprotein  cholesterol value was lower in the 
patient  group (p<0.001).  

Conclusion These results suggest that IGT and related 
conditions are important risk factors for coronary heart 
disease, and subjects with glucose intolerance and lipid 
disorders should be early detected and taken to 
treatment program. 
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Introduction 
In the last 30 years, considerable advances have 

been achieved in the determination and improvement 
of risk factors, such as cigarette smoking, high blood 
pressure and high serum total and low-density 
lipoprotein (LDL) cholesterol levels, for 
cardiovascular disease (CVD). These advances have 
caused an important decline in the incidence of CVD 
in some countries. However, despite this positive 
result, CVD is still among the first cases of death in 
most Western countries. Further decline in 
cardiovascular morbidity and mortality might be 
achieved if further risk factors can be found (1). 

Although diabetes mellitus is usually recognized 
as a major risk factor for coronary heart disease 
(CHD) morbidity and mortality, in several studies it 
has not been found responsible as a single factor 
(2,3). Recently, it has been suggested that Impaired 
glucose tolerance (IGT) may also become an 
independent risk factor (4). Even Helsinki Policemen 
Study has shown that subjects whose blood glucose 
lies in the upper 20% of the population have 
increased risk of subsequent CHD (5) . 

We investigated glucose levels and frequency of 
IGT in survivors of MI, comparing with control 
subjects to last the study in earlier time, because the 
observation of development of CHD in subjects with 
IGT required long-term follow-up. 

Material and Method 
The present study comprised 46 patients between 

35 and 69 years of age who had MI diagnosed at least 
3 months before. The diagnosis of MI was 

established if at least two of  the following three 
criteria were fulfilled: characteristic clinical 
symptoms with chest pain for at least 20 minutes; 
development of abnormal Q waves or permanent ST-
T changes; transient increase in myocardial enzymes. 
All patients were carefully screened to exclude 
evidence of  congestive heart failure, hepatic and 
renal failure, endocrinological disorders and other 
ailment or drug intake known to affect glucose 
tolerance. Subjects who had fasting plasma glucose 
of  ≥ 140 mg/dl were excluded. Twenty five age and 
sex matched healthy controls were also selected. All 
subjects were physically active and had an 
unrestricted diet (150g/day of carbohydrate) for the 
last 3 days before the glucose tolerance test (GTT). 
After an overnight 12-h fasting, blood samples were 
taken for measurement of glucose, total cholesterol, 
high-density lipoprotein (HDL) cholesterol, LDL 
cholesterol, triglyceride, glycosylated hemoglobin 
(HbA1c), and fructosamine, followed by a 2-h 75-g 
oral GTT. During GTT, blood samples were taken at 
every 30 mins. interval for 2 hours. Glucose tolerance 
was classified using the WHO criteria. Body mass 
index (BMI) was calculated as weight in kilograms 
divided by height in meter square (kg/m2). Blood 
pressure was measured with a standard 
sphyngomanometer and after 10 mins. of rest. Two  
BP measurements were made in the supine position 
and the mean was recorded. 

Plasma glucose, cholesterol, triglyceride and 
serum HDL cholesterol concentrations were assayed  
by commercial enzymatic methods. Serum LDL 
cholesterol concentration was calculated with 
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<400 mg/dl (6). Serum fructosamine level was 
determined by a commercial spectrophotometric 
method. HbA1c  level  was determined by quantitative 
colorimetric determination.   

Data analyses were performed with the SPSS for 
Windows program (Statistical Package for Social 
Sciences). Results were expressed as mean ± SD. 
Differences between group means were compared 
using the Student’s unpaired t test.  

Results 
Clinical characteristics of the groups are shown in 

table I. Patient group showed a significant increase in 
plasma glucose values at the 30th (p<0.001), 60th 
(p<0.01), the 90th (p<0.05) and 120th min. (p<0.05) 
compared with control group. Fasting plasma glucose 
values in both groups were statistically insignificant 
(p>0.05). HbA1c and fructosamine levels were 
significantly higher in the patient group (p<0.01). 
Abnormal glucose tolerance was observed  in 9 
(19.5%) patients. One of these  was a diabetic curve. 
IGT was observed in 1 control subject. Serum 
cholesterol, triglyceride and LDL cholesterol values 
were also higher in the patient group (p<0.001, 
p<0.01, p<0.001, respectively). However serum HDL 
cholesterol value was lower (p<0.001). Results are 
shown in Table II. Both systolic and diastolic blood 

pressures were higher in the patient group (p<0.01). 
Smoking was more common in men in both groups but 
there were more subjects (59%) in the patient group 
(before MI), compared with the control group (36%).  

Discussion 
The body responds to stress, e.g., during 

infections or acute illnesses, by a variety of 
neurohormonal mechanisms. Some of these 
physiological responses sometimes lead to an 
elevation of the plasma glucose and triglyceride 
levels. Conversely, plasma total cholesterol and HDL 
cholesterol may be diminished, and the fall in HDL 
cholesterol may persist for 6 to 8 weeks in 
myocardial infarction (7-9). Therefore, we performed 
OGTT, and measured lipid parameters in 46 patients 
at least 3 months after the infarction.  

In this study we have confirmed the high 
incidence of IGT in patients with MI. In many studies 
(e.g. Honolulu Heart Study, Whitehall Civil Servants 
Study, Tecumseh Study, and Chicago Gas Company 
Investigations), the hyperglycemia during OGTT has 
been considered an independent risk factor in the 
development of CHD (10,11). But some other 
studies, including Paris Prospective Study, have 
shown that neither diabetes nor IGT were significant 
independent risk factors for CHD death (2,12). 

Table I. Clinical characteristics of the groups     
 Control subjects (n=25) Patients (n=46) p value 
Sex (M/F) 16/9 30/16  
Age (years)  53 ± 7 54 ± 8  
BMI (kg/m2) 27.2 ± 2.8 27.3 ± 3.4  
sBP (mmHg) 137 ± 18.5 149 ± 17.5 <0.01 
dBP (mmHg) 84 ± 12.2 92 ± 9.1 <0.01 
Smokers n (%) 9 (36) 27 (59)  
Smokers M/F 7/2 24/3  

The data are mean ± SD.  

Table II. Glucose and lipid profiles in patients and control subjects 
 Control subjects Patients p value 
Plasma glucose (mg/dl)    
Fasting 88.1 ±10.8 92.6 ± 14.5 > 0.05 
30 min 126.6 ± 19.3 152.4 ± 33.3 < 0.001 
60 min 137.0 ± 22.8 163.5 ± 51.7 < 0.01 
90 min 112.7 ± 21.1 133.2 ± 49.7 < 0.05 
120 min 95.4 ± 14.3 109.8 ± 41.6 < 0.05 
HbA1c (%) 4.5 ± 0.4 4.9 ± 0.7 < 0.01 
Fructosamine(mmol/l) 1.62 + 0.2 1.77 ± 0.2 < 0.01 
Serum cholesterol (mg/dl) 194.3 ± 30.3 233.8 ± 37.4 < 0.001 
Serum triglyceride (mg/dl) 131.3 ± 50.2 173.5 ± 66.9 < 0.01 
HDL cholesterol (mg/dl) 46.8 ± 6.9 38.2 ± 7.9 < 0.001 
LDL cholesterol (mg/dl) 121.2 ± 25.8 161.3 ± 35.4 < 0.001 

The data are mean ± SD.  
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However, The Paris Prospective study demonstrated 
that compared with normoglycemic men the relative 
risk of death in subjects with IGT was 1.6 (13). 

In contrast, The Framingham Study has suggested 
that hyperglycemia is an independent risk factor for 
CVD in nondiabetic women, but not among men 
(11).   

IGT is more frequently found in survivors of 
myocardial infarction (4), although Peters and Hales 
reported lower mean blood glucose in patients of MI 
(14). Gupta et al observed abnormal glucose 
tolerance in 32% of patients with MI (15). We 
observed it in 19.5% of patients. This distinction 
might be caused from the selection of patients (we 
excluded subjects with known diabetes and had 
fasting plasma glucose ≥140mg/dl at baseline). 

The OGTT is widely used for the diagnosis of 
diabetes and  impaired glucose tolerance. 
Determination of glycosylated hemoglobin and total 
serum proteins (fructosamine) has been proposed as 
an alternative method of screening. Both glycosylated 
hemoglobin and fructosamine have been found to 
have good specificity (100 and 97%, respectively), 
but low sensitivity (15 and 19%, respectively) (16). 
In this study, both HbA1c and fructosamine levels 
were higher in the patient group, compared with the 
control (p<0.01). 

Kannel and Wilson reported that LDL cholesterol 
levels predicted CHD only marginally better than 
serum total cholesterol. However triglyceride levels 
were the weakest predictor, but HDL cholesterol was 
the best single lipid predictor. The use of HDL 
cholesterol avoided needlessly alarming or falsely 
reassuring persons at risk for CHD who had high 
total cholesterol values (17). These findings 
approximately concur with our results which show 
statistically more significant values for total 
cholesterol, HDL and LDL cholesterol levels 
(p<0.001) than triglyceride levels (p<0.01) .  

Based on these findings, subjects with lipid 
abnormalities or glucose intolerance should be early 
detected and carefully managed to prevent MI, 
because subjects with MI have more plasma lipid 
abnormalities and increased glucose levels.  
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