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INTRODUCTION:
Diabetes mellitus comprises a group of common metabolic disorders 
that share the phenotype of hyperglycemia. The worldwide prevalence 
of diabetes mellitus has risen dramatically over the past two decades 
and it is projected that it will continue to increase on near future. The 
relation between chronic subclinical low-grade inammation and 
insulin resistance (IR) has long been known [1, 2]. IR is the major 
contributor and mediating factor in the development of type 2 DM 
(T2DM) along with concomitant hypertension (HT) and 
cardiovascular disease (CVD) [3, 4]. The relationship between the 
development of DM and some markers of inammation such as C-
reactive protein (CRP), IL-6, brinogen, and PAI-1 has been described 
previously. Serum concentration of CRP increases in both impaired 
glucose tolerance (IGT) and overt T2DM [3, 5–10]. On the other hand, 
some studies reported that elevation of CRP is an indicator of 
development of T2DM [11]. In view of the above concepts and due to 
paucity of similar studies in the Indian patients, this study has been 
undertaken to know the signicance of hs-CRP in the diabetic 
population. 

MATERIALS AND METHODS: 
This was a comparative observational study, conducted at Diabetic 
clinic, Index Medical College, Indore during August 2014 to July 
2015. Age and sex matched population were chosen for study groups 
after obtaining written informed consent. For diabetic group, persons 
with conrmed reports for diagnosis, either newly detected or older 
cases, who visited the out-patient care/ Diabetic clinic at Index hospital 
were included in the study. For the other group, non-diabetic healthy 
subjects accompanying the patients and healthy people from the 
nearby areas at Indore were included. Those who were not consenting, 
less than 18 years of age, pregnant females, those with other co- 
morbidities were excluded from the study. An appropriate case report 
form was designed, which was used to gather baseline data and other 
relevant information. Statistical analysis was done using SPSS.v20. 
Continuous data are expressed as means with standard deviations, and 
categorical data are expressed as numbers and percentages. Cases were 
classied on their relative risk of future cardiovascular events as: Low 
risk: hs-CRP < 1.0 mg/L• Intermediate risk: hs-CRP 1.0-3.0 mg/L• 
High risk: hs-CRP > 3.0 mg/L

RESULTS: Age Distribution:  In the present study, a sum total of 91 
cases were included in which 6  subjects were in the age group of 36- 
45 years, 18 subjects in the age group of 46-55 years and 67 subjects in 
the age group of >56 years ie. Most of our cases are in this age group.

Gender distribution: In our study of 91 subjects, 58 subjects were 
males and 33 subjects were females

Table 1: Age distribution of Diabetic Subjects

Table 2: Student’s t test comparing hs-CRP levels between the 
diabetic subset and control group.

DISCUSSION: 
It has been suggest that low grade inammation may play a role in the 
development and complications of type 2 Diabetes mellitus. The 
mechanisms by which chronic inammation can evoke type 2 diabetes 
are not clear. However it is known that adipose tissue can synthesize 
and release the main pro inammatory cytokines -tumor necrosis 
factor-alpha (TNF-α), interlelukin-1 (IL-1) and interleukin-6 (IL-6) 
and that inammatory markers are associated with body fat mass. Pro-
inammatory cytokines and acute phase reactants are involved in 
multiple metabolic pathways relevant to insulin resistance, including 
regulation, reactive oxygen species, lipoprotein lipase action and 
adipocyte function. C-reactive protein (CRP) is an acute-phase 
protein, which is an inammatory marker produced and released by the 
liver under the stimulation of cytokines. It is a strong biomarker of 
inammation in the progression of various diseases like coronary heart 
disease, cancer, diabetes, and others. It has emerged as the 'golden 
marker for inammation. The hs-CRP test is a highly sensitive 
quantication of CRP. C-reactive protein (CRP) is a liver-derived 
pattern recognition molecule that is increased in inammatory states. It 
rapidly increases within hours after tissue injury, and it is suggested 
that it is part of the innate immune system and contributes to host 
defense. Since cardiovascular disease is at least in part an 
inammatory process, CRP has been investigated in the context of 
arteriosclerosis and subsequent vascular disorders. Based on multiple 
epidemiological and intervention studies, minor CRP elevation [high-
sensitivity CRP (hsCRP)] has been shown to be associated with future 
major cardiovascular risk (hsCRP:<1 mg/L=low risk; 1-3 
mg/L=intermediate risk; 3-10 mg/L=high risk; >10 mg/L=unspecic 
elevation). It is recommended by the American Heart Association that 
patients at intermediate or high risk of coronary heart disease may 
benet from measurement of hsCRP with regard to their individual 
risk prediction. Elevation of hsCRP is associated with increased risk of 
type 2 diabetes development in patients with all levels of metabolic 
syndrome. In type 1 and type 2 diabetes mellitus, hemoglobin A1c 
signicantly correlates with hsCRP levels and future cardiovascular 
risk. Also, hsCRP levels increase with the stage of beta-cell 
dysfunction and insulin resistance. [11] In our study, there is a positive 
co-relation between the high levels for hs CRP in diabetic population. 
Similar results were shown by multiple studies. Laaksonan et al, in 
their prospective study suggested that an elevated level of CRP is 
associated with an increased risk of developing type 2 diabetes. [12] 
Festa et al. demonstrated that elevated levels of CRP are associated 
with obesity, insulin resistance and glucose intolerance, suggesting 
that inammation is also involved in the etiology of type 2 diabetes. 
[13] Sangappa Virupaxappa Kashinakunti et al. in a study on serum 
high sensitivity - C reactive protein levels in Type 2 Diabetes Mellitus 
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Age in years Subjects, n=91
36-45 6
46-55 18
>56 67

Group No. Mean SD “t” p-Value
Group 1 (diabetic) 91 0.45 0.37 11.64 0.001
Group 2 (non-diabetic) 96 0.35 0.29 11.64
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observed among statistically signicant increase in all the biochemical 
parameters viz FBS, PPBS, HbA1c and hs-CRP levels in cases as 
compared to controls. [14] The P value was 0.0001 for all the 
parameters, which is highly signicant, but in our study hs-CRP was 
not signicant with FBS and PPBS suggesting that these parameters 
are not a indicators for monitoring and prognostication as 
HbA1c.Study done by Yildiz Tutuncu et al on comparison of hs- CRP 
levels in new Diabetes groups observed a positive correlation between 
hs-CRP levels and age, BMI, waist, hip, SBP, DBP, pulse, FPG, 
HbA1c, TG, non-HDL cholesterol; and there was a negative 
correlation with HDL-cholesterol and eGFR. [15] Soinio M et al in 
their study shows that CRP is an independent risk factor for CHD 
mortality in patients with type 2 diabetes. This suggests that 
inammation plays an important role in fatal CHD events also among 
this high-risk population. This might partly explain why statins and 
aspirin, in addition to their LDL-lowering and antiplatelet effects, have 
had favorable effects in studies on the prevention of CHD events in 
patients with type 2 diabetes. [16] Hence, from the above discussion, it 
is conclusive that high levels of hsCRP are associated diabetic 
population compared with the non-diabetic ones.

CONCLUSIONS: 
High levels of hs-CRP is associated increased inammatory response. 
Positive co-relation with hsCRP and other markers of inammation is 
associated with increased risk of morbidity in diabetic population as 
compared to the non-diabetic population.
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