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ABSTRACT

Objective: The aim of this study was to know the correlation of mean HbA1c 
levels with severity of coronary arteries disease (CAD) in diabetics.

Methodology: This descriptive cross sectional study was conducted at Punjab 
Institute of Cardiology, Lahore from May 2011 to November 2011 including 228 
patients, 30 to 70 years of age with the diagnosis of ACS or stable angina and no 
contraindication to coronary angiography. HbA1c levels were measured in all 
patients. Severity of CAD was determined on the basis of number of coronary 
arteries involved and patients were divided into three groups i.e. mild, moderate 
and severe CAD. Mean HbA1c values were then compared in all three groups to 
determine the correlation HbA1c levels with severity of CAD.

Results: The mean age of study population was 51.5±9.5 years. Males were 
151(65.7%). Mild CAD patients were 89(38.7%), 71(30.9%) were moderate 
disease while 70(30.4%) had severe CAD. Hypertensive patients were 
128(55.7%), 52(22.6%) were smokers, 82(35.7%) were dyslipidemic and 
26(11.3%) patients had positive family history of premature CAD. Mean HbA1c 
of the study population was 9.1±1.02 (8.1±0.37 in mild CAD group, 9.1±0.50 
in moderate and 10.3±0.53 in severe CAD group. Severity of coronary artery 
disease increases with increase in Hemoglobin A1c level(p<0.0001). Patients 
with high HbA1c levels have more number of coronaries diseased as compared 
to those who have lower levels.

Conclusion: HbA1c is directly related to severity of coronary artery disease;the 
more the HbA1c level  the more severe is the coronary artery disease.
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The worldwide prevalence of diabetes mellitus (DM) has 
dramatically increased over the past two decades from 30 

1million cases in 1985 to 177 million in 2000.  Based on 
these trends, nearly 360 million individuals will have 

1diabetes by the year 2030.  DM is associated with 
microvascular and macrovascular complications in the 
long-term, which cause significant morbidity and mortality 

2in diabetics.  Atherosclerotic coronary artery disease (CAD) 
is responsible for most of the excess mortality in diabetics 
and different studies have recognized cardiovascular 
complications to be mostly or partially dependent on long 
standing constant hyperglycemia. HbA1c is now a days a 
well-known measure of long-term glycemic control in 
diabetic patients, and several studies have demonstrated 
that elevated HbA1c level is considered to be related with 

3increased future risk of cardiovascular disease (CVD).  
Baqiyyah Conway et al, observed the Pittsburgh 
Epidemiology of Diabetes Complications study cohort of 
DM for 18 years for cardiovascular events including fatal 
and non fatal CAD. Baseline HbA1c was found to be an 
independent risk factor for fatal CAD, along with duration of 

4diabetes and albuminuria.

HbA1c is a better marker for determining risks of CAD and 
mortality than fasting blood glucose and even non-diabetic 
patients with elevated HbA1c levels are also at increased 

5risk for CVD and mortality.  In diabetics there is an increased 
frequency of fatal or non fatal coronary events due to 
unstable atherosclerotic plaque which may lead to vaso-
occlusive thombus formation in case of fissuring. Severel 
studies have demonstrated a close relation between chronic The mean age of study population was 51.5±9.5 years 
sustained hyperglycemia and development of inc lud ing 151(65.7%) males and 79(34.3%) 
atherscolerois. The American Diabetes Association in its females.89(38.7%) patients had mild CAD,71(30.9%) 
2007 position statement on glycaemic control stated that moderate disease while 70(30.4%) had severe 
lowering HbA1c may be associated with reduction of disease.128(55.7%) patients were hypertensive, 52 
microvascular and neuropathic complicationsof diabetes (22.6%) were smokers, 82(35.7%) were dyslipidemic and 

6
mellitus and possibly macrovascular complications.  26(11.3%) patients had positive family history of premature 
According to EDIC(Epidemiology of Diabetes Interventions CAD (Figure 1). Mean HbA1c of the study population was 
and Complications) study the patients who had 9.1±1.02 (8.1±0.37 in mild CAD group, 9.1±0.50 in 
previouslybeen kept on aggressive glucose control during 
the Diabetes Control and Complications Trial (DCCT) had a 
significantly reduced risk of CVD than patients receiving 

7standard treatment.

This study was aimed to correlate the mean HbA1c levels 
with severity of coronary arteries disease as evaluated by 
coronary angiogram in diabetic patients, so that preventive 
measures may be taken to achieve intensive glucose control 
in order to reduce the severity of CAD.

November 2011 including 228 patients, 30 to 70 years of 
age with the diagnosis of ACS or stable angina and no 
contraindication to coronary angiography. Patients who 
refused to give consent for participation in study and those 
with chronic renal failure(already diagnosed/serum 
creatinine>1.5mg/dl), chronic liver disease or having INR 
>1.4, women having gestational diabetes (on available 
antenatal record) were excluded from study. Informed 
consent was taken. Duration of diabetes, history of 
hypertension, smoking, dyslipidemia and family history of 
coronary artery disease was also inquired. Baseline 
investigations including serum glucose level and HbA1c 
level were sent to central lab of the hospital. Coronary 
angiographic data was analysed by a single experienced 
operator. Number of coronary arteries involved with>50% 
stenosis were noted. Patients were divided into three groups 
according to number of coronary arteries involved:

1. Mild coronary artery disease i.e>50% stenosis in one 
artery 

2. Moderate coronary arterydisease i.e>50% stenosis in 2 
arteries

3. Severe coronary artery disease. i.e>50% stenosis in >2 
arteries

All the collected information was entered and analysed in 
SPSS (Statistical Package for The mean HbA1c level was 
compared between the three groups of patients by using 
ANOVA keeping a p-value ≤0.05 as significant. 

This descriptive cross sectional study was conducted at 
Punjab Institute of Cardiology, Lahore from May 2011 to 

185Pak Heart J 

CORRELATION OF MEAN HBA1C LEVELS WITH SEVERITY OF CORONARY ARTERIES DISEASE IN DIABETICS

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

MILD CAD MODERATE CAD SEVERE CAD

HYPERTENSION

SMOKING

DYSLIPIDEMIA

FAMILY HISTORY OF CAD

Figure 1: Frequency of Coronary Risk
Factors in CAD Severity Groups
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moderate and 10.3±0.53 in severe CAD group) (Table 1). 
HbA1c levels thus showed a progressively worsening 
pattern among the three CAD severity groups (p<0.001).

DISCUSSION

CONCLUSION
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Mild CAD
n=89

Moderate
CAD

n=71

Severe
CAD

n=70
P-value

Total
n=230

8.134±.3763 9.141±.5058 10.354±.5263 9.120±1.02 <0.001

Table 1: Mean HbA1c Levels in the Cad
Severity Groups
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