
Introduction:

Despite important advances in the diagnosis and

treatment of coronary artery disease, it is still

among the most common causes of death and

disability in the world, which endangers global

health. Coronary artery disease (CAD) is the

principal cause of disability and mortality

worldwide, and its prevalence is increasing

around the world.1 Factors such as age, diabetes,

lipid profile, smoking, gender and heredity are

introduced as risk factors for coronary artery

disease.2,3  In recent decades, the inflammatory

idea of atherosclerosis has been strongly

suggested and hence the measurement of

inflammatory marker’s levels to determine the

risk of cardiovascular events.4,6

C-reactive protein (CRP), a marker of systemic

inflammation, is emerging as an independent risk

factor for cardiovascular disease.7-9 High CRP

levels have been linked to an increased risk of

thrombotic events including myocardial

infarction.9-11. Elevated CRP levels have also

been linked to an increased risk of later

development of diabetes.12,13 Furthermore, CRP

levels are higher in people with diabetes

compared with those without diabetes.14-16 To

provide further insight into the role of

inflammation in the development we sought to

elucidate the link between level of glycemic

control and inflammation using a representative

sample. Elevated glycohemoglobin A1 (HbA1c)

is an established predictor for developing
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Background: C-reactive protein (CRP) and glycohemoglobin (HbA1c) are established risk factors for the

development of cardiovascular disease. We investigated the joint effects of these parameters on the severity

of coronary artery disease (CAD) in patients with ischemic heart disease.

Methods: This cross sectional study was performed on 668 patients of ischemic heart disease. CRP value

were divided into normal (<6 mg/L), borderline (6-10 mg/L) and high (>10 mg/L) and HbA1c was divided

<6.5% and ≥ 6.5%. After performing Coronary angiography the extent of disease was divided into insignificant

CAD of (<50% stenosis), significant CAD considered as >50% stenosis and single vessel, double vessel,

triple vessel CAD and normal coronaries.

Results: Most (65.0%) of the patients belonged to age 41-60 years. The mean age was found 51.4±10.7

years. Majority (82.3%) of patients were male. Among risk factors, highest (40.0%) patients had hypertension

followed by 209 (31.3%) diabetes mellitus and 204 (30.5%) smoker. The relationship of CRP with the whole

spectrum of ischemic heart disease was found statistically significant (p<0.05). The relationship of HbA1c

and CRP were significantly associated with the severity of coronary artery disease. At HbA1c e”6.5 percent,

severe CAD (double vessel and triple vessel) were found higher in high CRP than normal and borderline

CRP group.

Conclusion: Inflammation, presented by CRP, and hyperglycemia, presented by HbA1c, jointly contributes

to the cardiovascular risk of patients. Patients with high CRP and elevated HbA1c are associated with

severe coronary artery diseases.
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atherosclerosis.17,18 Eeg-Olofsson et al.19 studied

a total of 7,454 patients from the Swedish

National Diabetes Register over a period of 5

years (aged 20–65 years, diabetes duration 1-35

years) and found a progressively increasing risk

of coronary heart disease and cardiovascular

diseases with higher HbA1c levels independent

of traditional risk factors. 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 risk for CVD and

mortality.20 Both enhanced inflammation and

hyperglycemia contribute to the development

and progression of atherosclerosis and are

frequently found in patients with clinically

advanced disease.

Given the interrelation between inflammation,

hyperglycemia, and atherosclerotic disease, we

speculated that CRP and HbA1c jointly

contribute to the cardiovascular risk of patients

with clinically advanced atherosclerotic disease.

Methods:

This cross sectional study was performed on 668

patients of ischemic heart disease (CSA, UA,

NSTEMI and STEMI) in the Department of

Cardiology, Dhaka Medical College Hospital,

Dhaka, who were underwent Coronary

angiography from January 2017 to December

2017. The patients’ demographic variables, such

as age and sex, west and hip circumference and

angiography results were recorded. After

explaining the aims of the study and obtaining

the patient’s approval for participation blood

samples were sent. CRP value were divided into

normal (<6 mg/L), borderline (6-10 mg/L) and

high (>10 mg/L)21 and HbA1c was divided <6.5%

and ≥6.5%. After performing Coronary

angiography the extent of disease was divided

into insignificant CAD of (<50% stenosis),

significant CAD considered as >50% stenosis and

single vessel, double vessel, triple vessel CAD

and normal coronaries. The relationship between

CRP and HbA1c with the severity of CAD was

recorded by Chi square test. Statistical Package

for the Social Sciences (SPSS) version 23.0 for

windows was used to analyze the data.

Categorical variables were expressed as

proportions (percentages) and numerical data

was expressed as means (standard deviations)

and ranges. p value <0.05 was considered as

statistically significant.

Results:

This cross sectional study was performed on 668

patients of ischemic heart disease (CSA, UA,

NSTEMI and STEMI) in the Department of

Cardiology, Dhaka Medical College Hospital,

Dhaka, who were underwent Coronary

angiography from January 2017 to December

2017.

Most (65.0%) of the patients belonged to age 41-

60 years. The mean age was found 51.4±10.7 years

with range from 25-85 years. Majority (82.3%)

patients were male and 390 (58.4%) patients were

illiterate (Table-I). In risk factors, highest (40.0%)

patients had hypertension followed by 209

(31.3%) diabetes mellitus, 204 (30.5%) smoker,

189 (28.3%) family history of ischemic heart

disease and 151 (22.6%) dyslipidemia (Table-II).

The relationship of HbA1c with the whole

spectrum of ischemic heart disease was not

statistically significant (p>0.05) but the

relationship of CRP with the whole spectrum of

ischemic heart disease was statistically

significant (p<0.05). Both the relationship of

HbA1c and CRP were significantly associated

with the severity of coronary artery disease

(Table-V). At HbA1c e”6.5 percent, severe CAD

(double vessel and triple vessel) were found

higher in high CRP than normal and borderline

CRP group. Which were statistically significant

(p<0.05) (Table-VII).

Table-I

Demographic characteristics of the study

subjects (n=668).

Demographic Frequency Percentage

characteristics

Age (in years)

≤40 123 18.4

41-60 434 65.0

>60 111 16.6

Mean±SD 51.4±10.7

Range (min-max) (25–85)

Sex

Male 550 82.3

Female 118 17.7

Educational status

Illiterate 390 58.4

Primary 110 16.5

Secondary 111 16.6

Higher 37 5.5

Graduate and above 20 3.0
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Table-II

Distribution of the study subjects by clinical risk factors (n=668).

Risk factors Frequency Percentage

Diabetes mellitus 209 31.3

Hypertension 267 40.0

Dyslipidemia 151 22.6

Obesity 28 4.2

Smoking 204 30.5

Tobacco 97 14.5

Alcohol 2 0.3

Family history of CAD 31 4.6

H/O ischemic heart disease 189 28.3

Previous PTCA 11 1.6

Previous CABG 10 1.5

Table-III

Relationship of HbA1c with clinical spectrum of ischemic heart disease.

Diagnosis                                       HbA1c (%) p value

<6.5(n=359) ≥ 6.5(n=309)

n (%) n (%)

Chronic stable angina 94 (26.2%) 88 (28.5%) 0.902ns

Unstable angina 69 (19.2%) 60 (19.4%)

NSTEMI 41 (11.4%) 32 (10.4%)

STEMI 155 (43.2%) 129 (41.7%)

Data were analyzed by Chi-square test, ns= not significant

Table-IV

Relationship of CRP with clinical spectrum of ischemic heart disease.

Diagnosis CRP p value

Normal Borderline High

(<6 mg/L) (6-10 mg/L)  (>10 mg/L)

(n=56)n (%) (n=287)n (%) (n=325)n (%)

Chronic stable angina 21 (37.5%) 86 (30.0%) 75 (23.1%) 0.032s

Unstable angina 6 (10.7%) 51 (17.8%) 72 (22.2%)

NSTEMI 3 (5.4%) 26 (9.1%) 44 (13.5%)

STEMI 26 (46.4%) 124 (43.2%) 134 (41.2%)

Data were analyzed by Chi-square test, s= significant

Table-V

Relationship of HbA1c with extent of disease.

Extent of disease                                                  HbA1c (%) p value

<6.5(n=359)n (%) ≥6.5 (n=309)n (%)

Single vessel 125 (34.8%) 96 (31.1%) 0.032s

Double vessel 78 (21.7%) 88 (28.5%)

Triple vessel 95 (26.5%) 94 (30.4%)

Normal coronaries 52 (14.5%) 26 (8.4%)

Insignificant CAD 9 (2.5%) 5 (1.6%)

Data were analyzed by Chi-square test, s= significant
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Discussion:

The objective of this study was to identify the

CRP as a definite inflammation marker and

HbA1c in estimating coronary lesions in patients

with the whole spectrum of ischemic heart

disease. Although atherosclerosis was formerly

considered a bland lipid storage disease,

substantial advances in basic and clinical studies

have illuminated the role of inflammation and the

underlying cellular and molecular mechanisms

that contribute to atherogenesis.4,23,24 In this

context, accumulating epidemiological data

evolved indicating that elevation of CRP heralds

atherothrombotic events.25–28

In this present study it was observed that most

(65.0%) of the patients belonged to age 41-60

years. The mean age was found 51.4±10.7 years

with range from 25-85 years. Majority (82.3%)

patients were male and 390 (58.4%) patients were

illiterate. Similar observation also found by

Razban et al.29 and Muhammad et al.30

In this study, among the risk factors, highest

267 (40.0%) patients had hypertension followed

by 209 (31.3%) diabetes mellitus, 204 (30.5%)

smoker, 189 (28.3%) family history of ischemic

heart disease and 151 (22.6%) dyslipidemia. This

findings were also consistent with others

studies.29-31

In this study out of 668 patients, 182 (27.2%)

patients had chronic stable angina, 129 (19.3%)

had unstable angina, 73 (10.9%) had NSTEMI

and 284(42.5%) had STEMI. The relationship of

CRP with the whole spectrum of ischemic heart

Table-VI

Relationship of high CRP with extent of coronary artery diseases.

Extent  of diseases CRP p value

Normal Borderline High

(<6 mg/L) (6-10 mg/L)  (>10 mg/L)

(n=56)n (%) (n=287)n (%) (n=325)n (%)

Single vessel 24 (42.9%) 106 (36.9%) 91 (28.0%) 0.001s

Double vessel 8 (14.3%) 52 (18.1%) 106 (32.6%)

Triple vessel 9 (16.1%) 64 (22.3%) 116 (35.7%)

Normal coronaries 15 (26.8%) 60 (20.9%) 3 (0.9%)

Insignificant CAD 0 (0.0%) 5 (1.7%) 9 (2.8%)

Data were analyzed by Chi-square test, s= significant

Table-VII

Association of extent of coronary artery disease with both HbA1c and CRP.

Diagnosis HbA1c CRP p value

 (%) Normal Borderline High

(<6 mg/L) (6-10 mg/L) (>10 mg/L)

(n=56)n (%) (n=287)n (%) (n=325)n (%)

Single vessel < 6.5 14 (58.3%) 63 (59.4%) 48 (52.7%) 0.630ns

≥ 6.5 10 (41.7%) 43 (40.6%) 43 (47.3%)

Double vessel < 6.5 4 (50.0%) 37 (71.2%) 37 (34.9%) 0.001s

≥ 6.5 4 (50.0%) 15 (28.8%) 69 (65.1%)

Triple vessel < 6.5 6 (66.7%) 43 (67.2%) 46 (39.7%) 0.001s

≥ 6.5 3 (33.3%) 21 (32.8%) 70 (60.3%)

Normal coronary arteries < 6.5 9 (60.0%) 42 (70.0%) 1 (33.3%) 0.350ns

≥ 6.5 6 (40.0%) 18 (30.0%) 2 (66.7%)

Insignificant CAD < 6.5 0 (0.0%) 3 (60.0%) 6 (66.7%) 0.803ns

≥ 6.5 0 (0.0%) 2 (40.0%) 3 (33.5%)

Data were analyzed by Chi-square test, s= significant, ns= not significant
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disease was found statistically significant

(p<0.05) but the relationship of HbA1c was not

statistically significant (p>0.05). Berk et al.32 and

Liuzzo et al.33 have found that serum levels of

hs-CRP increased in both groups of patients with

stable angina and unstable angina and this

marker is considered as a reliable indicator to

predicting future events in these patients.

Seyedian et al.31 also found higher CRP in the

unstable angina than stable angina group.

In this study it was observed that the relationship

of CRP and HbA1c were significantly associated

with the severity of coronary artery disease.

Similar result also observed by Haverkate et

al.34; Tataru et al.35; Masood et al.36 and Lee et

al.22

This study observed that at HbA1c e”6.5 percent,

severe CAD (double vessel and triple vessel) were

found higher in high CRP than normal and

borderline CRP, which were statistically

significant (p<0.05) and normal coronary artery,

in significant CAD and single vessel disease were

found non significant. Schillinger et al.37

reported that hs-CRP and HbA1c jointly as

prognostic parameters may help to more

adequately identify and better treat highest-risk

patients with atherosclerosis.

Conclusion:

Inflammation, presented by CRP and

hyperglycemia, presented by HbA1c, jointly

contribute to the cardiovascular risk of patients.

Patients with high CRP and elevate HbA1c

combinedly associated with severe coronary

artery diseases.
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