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INTRODUCTION

ABSTRACT

Background: Diabetes is associated with a pro-inflammatory state and
endothelial dysfunction. Various markers of inflammation like C Reactive
Protein (CRP) are elevated significantly in diabetic population. Hence
understanding the role of CRP in inflammation process among diabetics with
poor glycemic control is relevant to early identification and prevention of
complications of diabetic people and enhance the quality of life in all aspects.
Materials and Methods: This is a hospital based prospective study done on
patients of type 2 diabetes mellitus, attending the outpatient Department of
General Medicine in a tertiary care hospital, Dausa, Rajasthan, India during one-
year period. Total number of 120 subjects were included in this study with age
range from 30 to 60 years of both sexes. Among them 60 were cases of type 2
diabetes mellitus patients having HbA1C level >6.5% and 60 were age-matched
with healthy controls having HbA1C level <6.5%. All the analyses were done
using SPSS version 23.0.

Results: Patients with diabetes exhibited significantly higher mean BMI
(28.3+4.13 kg/m?) compared to controls (23.2+2.7 kg/m?; p < 0.05%). Similarly,
both systolic (138.26+12.38 vs. 127.60+11.82 mmHg; p<0.05*) and
diastolic blood pressure (86.50+ 11.23 vs. 77.50 + 8.54 mmHg; p <0.05%*) were
significantly elevated in the diabetic group. Inflammatory burden was notably
greater in diabetics, as reflected by CRP levels (7.32 £ 5.15vs. 536 =+
0.44 mg/L; p<0.05%). Glycemic control markers confirmed poor control in
diabetics, with a mean HbAlc of 8.12% compared to 5.78% in controls
(p<0.05%).

Conclusion: Elevated CRP levels are significantly associated with poor
glycemic control in T2DM, suggesting a critical role of low-grade inflammation
in the development of diabetic complications. CRP may serve as a valuable
adjunct marker for identifying high-risk patients

Keywords: CRP, HbAlc, Glycemic control, Diabetes mellitus, BMI.

development, course, and consequences of type 2
diabetes, according to an increasing amount of
research.!!

Hyperglycemia brought on by insulin resistance
and/or insufficient insulin production is a hallmark of
type 2 diabetes mellitus (T2DM), a chronic metabolic
disease. Over the past decades, it has become a major
global health burden due to its rising prevalence and
its role in accelerating cardiovascular and
microvascular complications. Low-grade systemic
inflammation may be a key factor in the

One well-known acute-phase reactant that has
become a crucial indicator of systemic inflammation
is C-reactive protein (CRP). Patients with type 2
diabetes frequently have elevated CRP levels, which
are thought to be related to poor glycemic control,
obesity, insulin resistance, and the emergence of
comorbidities such nephropathy and retinopathy.!>?]
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This inflammatory burden, as indicated by CRP, may
exacerbate the risk of both macrovascular and
microvascular problems in diabetes by causing
endothelial dysfunction and vascular damage.

As of right now, the most popular method for
determining glycemic status is HbAlc. Elevated
HbAlc levels, an indication of poor glycemic
management, hasten the development of
atherosclerosis and greatly raise the risk of
cardiovascular events.’] A particularly sensitive
indicator of the inflammatory activity in the artery
wall is C-reactive protein, which is evaluated by
highly sensitive assays (hsCRP).[%"! In addition to the
conventional risk factors, it is a significant predictor
of cardiovascular risk.[®! Interestingly, persistent
hyperglycemia causes the liver to secrete acute phase
reactants and increases the release of several
inflammatory cytokines (IL-6, TNF-a), which raises
CRP in conjunction with high fasting plasma
glucose.l!”

Despite these findings, there is limited data
evaluating the relationship between CRP and
glycemic control in the development of type 2
diabetes mellitus.['') Hence understanding the role of
CRP in inflammation process among diabetics with
poor glycemic control is relevant to early
identification and prevention of complications of
diabetic people and enhance the quality of life in all
aspects.

MATERIALS AND METHODS

This is a hospital based prospective study done on

patients of type 2 diabetes mellitus, attending the

outpatient Department of General Medicine in a

tertiary care hospital, Dausa, Rajasthan, India during

one-year period.

Inclusion Criteria

e Patients clinically diagnosed and confirmed with
type 2 diabetes having HbA1C level >6.5%, by
a general physician at tertiary care hospital aged
18 years or older.

e Patients who were willing to participate and give
consent.

Exclusion Criteria

e Gestational diabetic patients and lactational
mothers.

e Patients who used anti-inflammatory drugs or
cholesterol-lowering drugs with in the previous
30 days.

e People who are physically and mentally
disabled.
e Patients who did not give consent.
Methods
Total number of 120 subjects were included in this
study with age range from 30 to 60 years of both
sexes. Among them 60 were cases of type 2 diabetes
mellitus patients having HbA1C level >6.5% and 60
were age-matched with healthy controls having
HbAI1C level <6.5%.
5 ml of Venous Blood was collected from the
antecubital vein with all aseptic precaution. Blood
was centrifuged at 3000 rpm and the serum was
separated. HbAlc was measured by high pressure
liquid chromatography. High sensitive CRP was
measured by particle enhanced turbidometry assay.
They were followed up on a monthly basis, clinical
evaluation was done; fasting and postprandial blood
sugars were monitored and adjustment of anti-
diabetic medications done on an individual basis in
addition to re-enforcement on life style modification
(diet and exercise).
Statistical Analysis: Descriptive statistics were
reported as mean + SD for normally distributed data.
Paired t test or Wilcoxon Signed rank test was used
to test the significance for the change in HBAlc and
CRP after 6 months from baseline. P value less than
5% was considered statistically significant. All the
analyses were done using SPSS version 23.0.

RESULTS

A total of 120 participants were enrolled, comprising
60 patients with type 2 diabetes mellitus and 60 age-
and sex-matched non-diabetic controls. Patients with
diabetes exhibited significantly higher mean BMI
(28.3+4.13 kg/m?) compared to controls
(23.2+£2.7 kg/m?; p <0.05%). Similarly, both systolic
(138.26+12.38 VS. 127.60 £ 11.82 mmHg;
p<0.05*) and  diastolic  blood  pressure
(86.50+11.23 vs. 77.50+8.54 mmHg; p<0.05%)
were significantly elevated in the diabetic group.
Inflammatory burden was notably greater in
diabetics, as reflected by CRP levels (7.32 + 5.15vs.
536 £ 0.44mg/L; p<0.05%). This indicates a
substantially higher inflammatory burden in
individuals with type 2 diabetes mellitus. Glycemic
control markers confirmed poor control in diabetics,
with a mean HbAlc of 8.12% compared to 5.78% in
controls (p <0.05%). [Table 1]

Table 1: Clinical and Biochemical Parameters of Study Participants (n = 120)

Variables Diabetic (Mean=SD) Control (Mean+SD) P-value
BMI (Kg/m?) 28.3+4.13 232427 <0.05*
HbAlc (%) 8.12+1.26 5.78+0.33 <0.05*
Serum CRP Mg/L (Mean + SD) 7.32+£5.15 5.36+0.44 <0.05*
Systolic BP (mmHg) 138.26 +12.38 127.60+11.82 <0.05*
Diastolic BP (mmHg) 86.50+11.23 77.50 + 8.54 <0.05*
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DISCUSSION

Diabetes mellitus is a multifactorial metabolic
disease marked by persistent hyperglycemia and
abnormalities in the metabolism of carbohydrates,
fats, and proteins due to deficiencies in insulin
secretion, action, or both.['?! Tt is becoming widely
accepted that the pathophysiology of DM involves a
chronic inflammatory response that may be present
even before the disease is diagnosed, and that the
vascular strain associated with this response results
blood vessel dysfunction and damage. In this sense,
diabetes is closely tied to vascular insult, a key
component of the triad of thromboembolic risk
factors. Cardiovascular disease is the leading cause of
both morbidity and mortality among patients with
diabetes. The most common cardiovascular
complications experienced by diabetic patients
include atherosclerosis, myocardial infarction, and
stroke.[13]

C-reactive protein (CRP), a marker of systemic
inflammation is emerging as independent risk factor
for cardiovascular diseases.[! It is helpful to identify
patients at higher risk for vascular complications.
This study provides comprehensive evidence
supporting the role of C-reactive protein (CRP) as an
inflammatory biomarker linked to poor glycemic
control and early diabetic complications. The
significantly elevated CRP levels in type 2 diabetic
patients compared to non-diabetic controls (7.32 +
5.15vs. 5.36 + 0.44mg/L; p<0.05*%) align with
findings by Sasidharan et al. and Habib et al., who
demonstrated higher CRP in diabetic cohorts and
correlated it with worsening metabolic parameters
and insulin resistance.!'"*!”) In our study, the strength
of association between CRP and glycemic control
was notable. A robust positive correlation was
observed between CRP and HbAlc (r = 0.831, p <
0.0001), indicating that systemic inflammation
escalates with deteriorating glycemic regulation. This
supports mechanisms described by Tang et al. and
Elimam et al., where chronic hyperglycemia induces
oxidative stress, endothelial dysfunction, and
systemic inflammatory cascades.!'®!7)

There is insufficient data on the serum hs-CRP level
of our normal non-diabetic population, however
several studies by western writers have demonstrated
that Asian people have a considerably greater level of
CRP.I81 CRP is a well-known inflammatory
biomarker that is high in the blood of patients with
severe inflammation and disorders such as T2DM
and CVD. A Chinese population study found that
CRP levels were greater in T2DM patients than in
normal subjects,!'”) implying that CRP is an
independent predictor of incident T2DM. Other
studies have found that greater levels of CRP are
connected with an increased risk of acquiring
diabetes.?®! Because of its relative stability in serum
or plasma, accessibility of measurement, and
availability of the international standard, CRP is a
more usable and trustworthy sign in research and

clinical settings than other inflammatory indicators
such as cytokines.”!! According to a European study,
higher levels of CRP were more strongly and
independently related with an elevated risk of T2DM
in women than in men, and this did not change after
stratification by age, smoking or drinking behaviour,
obesity, or diabetes family history.[??

CONCLUSION

We concluded that there is positive correlation
between the level of glycemic control (HbAlc) and
CRP levels; Better glycemic control results in
significant reduction in the hsCRP levels. The role of
CRP in Indian patients and its integration into routine
clinical practice as a cost-effective risk marker can
actually be determined by a bigger prospective
multicenter trial.
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