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Background and Objective: High-sensitive C-reactive protein (hs-CRP) is associated with atherosclerosis. Previous studies
have shown that hs-CRP is associated with insulin resistance, type 2 diabetes and higher HbAlc levels. As type 2 diabetes is
often found in overweight women, the present study investigated the relationship between hs-CRP and HbA1c levels in such
patients.

Material and Method: This was a retrospective study of type 2 diabetic patients in Rajavithi Hospital from January 2009 until
June 2011. All the subjects were females aged 40 years or more who had body mass index (BMI) of more than 25 kilograms
per square metre. The patients were examined and blood was collected in order to check hs-CRP and HbA1c levels.
Results: Data from 75 cases, classified the patients into 2 groups by their levels of hs-CRP and risk of coronary artery
disease. Of the 75 patients, 35 had hs-CRP levels less than 1 mg/L, and the remaining 40 patients had hs-CRP levels of 1 mg/
L or more, representing 46.67% and 53.33% respectively, and it was found that hs-CRP values correlated with HbAlc
levels. The group with hs-CRP of less than 1 milligram per liter had a mean HbAlc of 7.36 + 1.23%, while the group with hs-
CRP of 1 mg/L or more had a mean HbA1lc of 8.77 + 1.78%, with statistical significance at p-value < 0.001.

Conclusion: In the present study of patients with type 2 diabetes, the authors found that hs-CRP levels correlated with HbAlc
levels. Mean HbA1c levels were significantly higher in patients who had hs-CRP levels of 1 mg/L or more (p-value < 0.001).

Other factors such as age, blood pressure, BMI, LDL-C, serum creatinine were not correlated with hs-CRP level.
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C-reactive protein (CRP), a pentaglobulin
protein, is stimulated by many cytokines such as
interleukin 6, and tumor necrosis factors-o. (TNF-c) in
the acute phase reaction from inflammation or infection.
In the past, the level of CRP that could be measured
was between 10-1,000 mg/L. Nowadays, improved
technology has enabled us to also measure high
sensitive CRP (hs-CRP), and there is a correlation
between hs-CRP and the risk factor of cardiovascular
disease®?. People with hs-CRP levels lower than 1
mg/L are classified as the lowest-risk group, 1-3 mg/L
is a moderate-risk group and more than 3 mg/L is the
highest-risk group. Hs-CRP levels are affected by many
factors such as: age, sex, BMI, metabolic syndrome,
smoking and blood pressure. Hs-CRP levels in type 2
diabetic patients are higher than in non-diabetic
patients®, and there is a positive correlation between
hs-CRP and HbA1c™. Another study found that there
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was a positive correlation between CRP and the
prevalence of microalbuminuria and glycemic control®
but the CRP in that study was not hs-CRP. There are
many factors which affect hs-CRP levels and the
patients with diabetes are often overweight women.
Before the present one, there had been no study of the
correlation between glycemic control and hs-CRP levels
in a specific group of female overweight type 2 diabetic
patients.

Material and Method

This was a retrospective study of overweight
female type 2 diabetic patients at Rajavithi Hospital
between January 2009 and June 2011. The present study
was approved by the ethic committee of Rajavithi
Hospital.

The primary research aim of the present study
was to find correlations between hs-CRP and glycemic
control in overweight female type 2 diabetic patients.
The secondary research objective was to find
correlations in the same group between hs-CRP and
other risk factors including age, blood pressure, BMI,
LDL-C and serum creatinine.
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The inclusion criteria of the subjects in the
present study were patients who were: non-smoking;
overweight (BMI > 25 kg/m?); female; type 2 diabetic
patients; and aged at least 40 years old to limit the
effect of confounding factors of age, sex, smoking and
BMI. The exclusion criteria were patients who had
infection or CRP >10 mg/L.

For calculation of sample size, the authors
used the Lemeshow et al formula

(Zyr+Z,) (0] +03)
n:

(,ul —H, )-

o.=0.05, B=0.2 and the authors also consulted
the reference study of Safiullah et al® in which it was
found that there were correlations between mean
HbAZc in groups with low and high hs-CRP.
(X, X,=6.4,7.9and SD ? SD,?=1.98% 2.39?)
n=(1.96 +0.842)? x (1.98%+ 2.39 %)/(6.4-7.9)? = 33 per
group

The authors recorded the patients’ age, BMI,
medication, blood pressure, FPG, HbA1c, hs-CRP and
LDL-C according to the protocol flow chart. The data
were analyzed and presented by number, percentage,
mean and SD, and Chi-square and t-test were used to
find correlations.

Results

The authors examined 75 cases who met the
inclusion criteria. The baseline characteristics of the
patients in the present study are shown in Table 1.
There were 35 patients (47%) in the low-hs-CRP group
(hs-CRP < 1 mg/L) and 40 patients (53%) in the high-
hs-CRP group (hs-CRP > 1 mg/L). In the high-hs-CRP
group, 28 were moderate-risk patients (hs-CRP 1-3 mg/
L), and 12 were high risk patients (hs-CRP >3 mg/L).

There was no statistical significance (p <0.05)
between the low-hs-CRP group and high-hs-CRP group
in terms of age, comorbid disease, current medication,
blood pressure, BMI, FPG, LDL-C or serum creatinine
as shown in Table 2. The group with low hs-CRP had a
lower mean FPG than the high-hs-CRP group (135.06
vs. 149.38 mg/dL), but no statistical significance (p =
0.195) was found. The group with low hs-CRP had a
lower mean HbA1c than the high-hs-CRP group (7.36%
vs. 8.77%), and these values were statistically
significant (p <0.001).

Fig. 1 shows that 76% of the patients in the
group with good glycemic control (HbAlc < 7%) had
hs-CRP < 1 mg/L compared to only 35% in the group
with poor glycemic control (p = 0.001). Fig. 2 shows
that the mean hs-CRP in the group with good glycemic
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Table 1. Baseline of the patients characteristic (n = 75)

Characters
Patient characteristic Number (%)
Sex
Female 75 (100.0)
Current medications
Statin 62 (82.7)
Aspirin 24 (32.0
ACE inhibitors or ARBs 62 (82.7)
Comorbid diseases
hypertension 72 (96.0)
dyslipidemia 69 (92.0)
chronic renal failure 5(6.7)
Age (years) 66.44 +9.91
Measurement Mean + SD

Blood pressure
Mean systolic BP

138.91 + 17.83

Mean diastolic BP 73.99 + 10.24
BMI (kg/m?) 28.98 + 3.68
FBS (mg/dl) 142.69 + 47.56
HbAlc (%) 8.11+1.69
hs-CRP (mg/L) 1.66 + 1.66
LDL (mg/dI) 103.53 + 27.72
Serum creatinine (mg/dl) 1.05+0.44
Values are represented as mean + SD
Protocol flow chart

Inclusion criteria e
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o BMI > 25 kg/m’

® The patient had evidence of infection
* hs-CRP > 10 mg/L
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Analysis the data

control was 0.67 mg/L, but 2.05 mg/L in the group with
poor glycemic control (p <0.001).

S55



Table 2. Baseline characteristic of the patient by hs-CRP levels

Characters hs-CRP <1 mg/L (n =35) hs-CRP > 1 mg/L (n = 40) p-value
Current medications

Statin (n = 62) 31 (50.0%) 31 (50.0%) 0.206

Aspirin (n = 24) 10 (41.7%) 14 (58.3%) 0.552

ACE inhibitors or ARBs (n = 62) 29 (46.8%) 33 (53.2%) 0.967
Comorbid diseases

hypertension (n = 72) 32 (44.4%) 40 (55.6%) 0.097

Dyslipidemia (n = 69) 33 (47.8%) 36 (52.2%) 0.679

Chromic renal failure (n = 5) 1 (20.0%) 4 (80.0%) 0.364
Age (years) 66.03 + 10.46 66.80 + 9.5 0.739
Blood pressure (n = 75)

Systolic blood pressure 138.57 + 14.37 139.20 + 20.56 0.880

Diastolic blood pressure 76.23 +10.33 72.03 +9.87 0.076
BMI (kg/m?) 28.65 + 3.82 29.28 + 3.57 0.463
FBS (mg/dL) 135.06 + 46.47 149.38 + 48.07 0.195
HbAlc (%) 7.36 +1.23 8.77+1.78 < 0.001*
LDL-C (mg/dL) 102.89 + 23.63 104.10 + 31.15 0.851
Serum creatinine (mg/dL) 0.96 +0.29 1.12 +0.53 0.115
Values are represented as n (%), mean + SD, * = significance at p < 0.05

P=0.001 P00
36(65%)
s f = 2 2.05
= 16(76%) g i %
‘E ol [ i W hs.CRP < 1 mg/L e /
2151 = hs-CRP 2 1 mg/l E . 0.67 HMenRecAi (e
w0+ - 5 (24%) [ — = —
.1 .
HbAlC < 7% HbAlez 7% [i]
HbAlc level HbAlc< 7% HbAlc> 7%
HbAlc level

Fig. 1 The number of the patients with low and high hs-
CRP in group of good and poor glycemic control
Discussion

The present study was conducted with non-
smoking female overweight type 2 diabetic patients to
evaluate the association of hs-CRP, which one of the
independent cardiovascular risk factors, and glycemic
control, and the authors found that there were
correlations. The authors found that the group with
good glycemic control had lower hs-CRP levels and a
higher proportion of this group had hs-CRP <1 mg/L.
The group with low hs-CRP had a lower mean HbAlc
than the group with high hs-CRP. With regard to our
secondary research aim, the authors could not find
any correlation between hs-CRP and other risk factors
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Fig.2  Mean of hs-CRP in group with good and poor

glycemic control

such as: age, comorbid disease, BMI and LDL-C
because the subjects in the present study were all non-
smoking overweight females. The present results
confirm those of the previous studies which found that
there was correlation between hs-CRP and glycemic
control®®, There were three limitations of the present
study: first, it was a study of a specific group of over-
weight females and may not apply to other groups;
second, measurement of hs-CRP was done only once
and it has been suggested that the level of hs-CRP
should be taken as the mean of two measurements;
third, this was a retrospective study and the authors
could not control others unknown risk factors. The
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authors need more prospective studies to see the effect
of treatment and to judge whether improved glycemic
control will lower hs-CRP or not. A recent study found
that improving glycemic control with lifestyle
intervention found reduced CRP in obese subjects with
type 2 diabetes®. However, the study was unable to
conclude whether the effect of lifestyle intervention or
the effect of lowering of glucose was the main cause of
CRP reduction.
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