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ABSTRACT 

Objective: To study the levels of  C-Reactive Protein and D-dimers in diabetic patients. 
Study Design: Descriptive study. 
Place and Duration of Study: This study was conducted at the Departments of Medicine and Pathology at Bacha 
Khan Medical College and Teaching Hospital Mardan from January to June 2016. 
Materials and Methods: The study included a total of 150 patients. Out of these 150 patients, d-dimer levels were 
measured in 50 patients and CRP levels in the other 50.Remaining 50 patients were included in the control group. In 
control group, which comprised of non diabetic patients, d-dimer and CRP levels were measured in all 50 patients. 
Results: CRP was elevated in 22 out of 50 patients (44%) and d-dimers were elevated in 32 out of 50 patients 
(64%). Five out of 50 patients had D-dimers levels in the range of 250-500ng/ml. 15 out of 50 patients had d-dimer 
levels in the range of 500-1000ng/ml and 10 out of 50 patients had d-dimers levels in the range of 1000-2000ng/ml. 
The study showed that both CRP and d-dimer levels were elevated in type 2 diabetic patient as compared to control 
group in which only 3 out of 50 patients had elevated d-dimer and 4 out of 50 had elevated CRP.P-value for CRP 
was less than 0.0035 and for d-dimer sit  was less than 0.0032. 
Conclusion: The study concluded that diabetic patients are associated with significantly elevated level of CRP and 
d-dimer level. CRP is an inflammatory marker and d-dimer is hemostatic marker.Elevated levels identify patients 
who are predisposed to thrombotic events and thus useful to identify at risk patients. Early management in these 
patients reduce thrombotic complications. 
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INTRODUCTION 

Diabetes mellitus is a chronic disorder in which 
absolute or relative deficiency of insulin or its function 
occurs. The diabetes is associated with a lot of 
complications including diabetic neuropathy, diabetic 
nephropathy, diabetic retinopathy and Cardiovascular 
Diseases. All of these complications arise from 
common dysfunction of micro or macrovasculature in 
various parts of the body induced mainly by high 
concentrations of glucose in DM 2. Type 2 DM is an 
inflammatory atherothrombotic condition and 
inflammation has central role in the pathogenesis of 
atherosclerosis3. This inflammation is reflected by 
increased plasma levels of several biomarkers of 
inflammation such as CRP4. CRP is a  marker of injury 
and its levels are considerably increased in patients of 
Type 2 DM. 
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Without having any signs of injury this increased 

concentration of CRP might be related to type 2 

diabetes mellitus in some way. Elevated levels of CRP 

and other inflammatory markers are important risk 

factors for development of insulin resistance5. And 

cardiovascular disease6. High CRP levels have been 

linked to increased risk of thrombotic events7. Diabetic 

patients also presents with hypercoagulable state and 

have abnormalities in coagulation, hemostasis, platelet 

dysfunction and reduced activity of fibrinolytic system; 

these collectively can accelerate atherogenesis in 

diabetic patients8. The prothrombotic state in diabetic 

patients is characterized by increased fibrinogen levels, 

increased plasminogen activator inhibitors and different 

abnormalities in platelet functions. The disordered 

hemostatic mechanisms in DM play role in the 

pathogenesis of microvascular and macrovascular 

complications9,10. 

d-dimer fragments are the plasmin mediated proteolytic 

degradation of cross linked fibrin clot and d-dimers 

assay detects these fragments. High levels of d-dimers 

have been reported in diabetic patients and its elevated 

levels predict hypercoagulable and prothromboticstate11 

The aim of the study is to evaluate the plasma levels of 

CRP and d-dimers in type 2 DMpatients as both 

hypercoagulable  and chronic inflammatory states can 
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increase the risk of cardiovascular events ( myocardial 

infarction), cerebrovascular and peripheral vascular 

disease. Increased mortality due to cardiovascular 

disease in diabetics result from atherothrombotic 

complications, so determination of these two 

parameters has a predictive value and provides useful 

information to clinicians in assessing prothrombotic 

state in these patients. 

MATERIALS AND METHODS 

This study was conducted in the Department of 

Medicine at Mardan Medical Complex Teaching 

Hospital Mardan and pathology department of Bacha 

Khan medical college Mardan in Jan 2016 to June 

2016. A total of 100 patients of DM were included in 

the study with blood glucose levels more than 200 

mg/dl while 50  normal healthy individuals were placed 

in  the  control group. Both the diseased and control 

healthy individuals were  adult males and females. 

Patients with history of hypertension, Deep Venous 

Thrombosis, Pulmonary Embolism, Pneumonia and 

Septicemia were excluded from the study. 5 ml Blood 

samples were collected from all these diabetic and 

healthy individuals  in a tube containing sodium citrate 

3.2%. The citrated blood was centrifuged to separate 

plasma for determination of d-dimer levels and for CRP 

levels blood was taken in an EDTA tube. A sample of 

0.5ml of blood was taken in gel tube for blood sugar 

estimation. Blood glucose levels were determined by a 

semi- quantifier chemical analyzer (Japan) for both 

diabetic and healthy individuals and entered in a paper 

proforma. 

For determination of  d-dimer levels, spe-d-dimer 

assays were utilized. Because d-dimer assay is a useful, 

reliable, quick and accurate method to identify any 

thromboembolic events in the body. 

RESULTS 

The present study included a total of 100 patients of 

type2 DM and 50 individuals were included as control 

group. All the patients were adult males and females. In 

the present study 45% of patients with type 2 DM 

showed elevated CRP levels, which means value of 

CRP level was 5.6_+0.5ng/l which were significantly 

elevated in diabetic patients as compared to control 

group(p<0.0035).In control group 8%(4 out of 50) had 

elevated CRP levels.  

Similarly d-dimer level was also studied in diabetic 

patients. 65% of the patients with type 2 DM showed 

elevated d-dimer levels. Patients had d-dimer levels in 

the range of 500-1000 ng/ml and 20% of the patients 

had d-dimer levels in the range of 1000-2000ng/ml. All 

these patients had  significantly elevated levels of d-

dimers compared to control group(p<0.00324).In 

control group 6%(3 out of 50) of the  patients had 

elevated d-dimers.  

The study shows that type 2 diabetes is associated with 

elevated CRP and d-dimers levels. CRP is an 

inflammatory marker, more predictive and shows the 

inflammatory status of the patient as the elevated levels 

predict the progression and pathogenesis of 

atherosclerosis. d-dimer is also a useful haemostatic 

marker and gives useful information to the clinician 

about the thromboembolic events in the body. So both  

d-dimers and CRP have predictive role in type 2 DM. 

Table No. 1: Frequency and percentages of CRP and 

d-dimer levels in type 2 DM 

S.No Tests Percentage 

1 C Reactive protein 45% 

2 d-dimers 65% 

Table No. 2: Percentage of elevated CRP and  

d-dimers levels in Control group 

S.No Tests Percentage 

1. C- Reactive Protein 08% 

2. d-dimers 06% 

Statistical Plan: 

Table No. 3: Ratio of elevated and normal CRP 

 Elevated CRP Normal CRP  

Type 2 DM 22 28 50 

Non-Diabetic 

(control) 

4 46 50 

 26 74 100 

ODDs Ratio(OR)= 22*46/4*28 = 9 

As the Odds ratio is 9 which means that  the patients 

with Type 2 DM are 9 times more likely to have 

elevated CRP than Non-Diabetics(Controls). 

 In the above 2*2 Table Type 2 DM is exposure 

while CRP is outcome. 

Table No. 4. Ratio of elevated and normal d-dimers 

 Elevated d-

dimers 

Normal d-

dimers 

 

Type 2 DM 32 18 50 

Non Diabetic 

(Control) 

3 47 50 

 35 65 100 

ODDs Ratio(OR)= 32*47/18*3= 28 

As the Odds ratio is 28 which concludes that  the 

patients with Type 2 DM are 28 times more likely to 

have elevated d-dimers than Non-Diabetics(Controls). 

Statistical Method: The statistical method used to 

analyze the data in our study was Chi square test. The 

chi square test was run in SPSS & p values were 

obtained which were statistically significant as given 

below: 

For CRP group the P value was p<0.0035 while for d-

dimers the p value was p<0.00324. 

The above P values indicates that the difference 

between Diabetics & control group is statistically 
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significant & not merely by chance, hence rejecting the 

null hypothesis. 

DISCUSSION 

The present study included a total of 100 patients of 

DM and 50 as a control healthy individuals. In the 

present study 55 (40%) of the patients showed elevated 

CRP levels in diabetic patients, which is similar to the 

study conducted by Nayak et al which showed 57% 

elevated CRP levels in DM patients12. Various studies 

have been conducted and reported that DM is 

associated with elevated CRP levels. Tabak et al 

reported that CRP levels are higher among Diabetic 

patients13. Kaur et al also reported that DM is 

associated with high CRP levels14. Human CRP is an 

acute phase reactant involved in acute and chronic 

inflammation, synthesized by hepatocytes and its 

production is stimulated in response to infection, tissue 

injury or inflammation. Its expression is controlled by 

IL-1, IL-6 and TNF alpha15. Chronic low grade 

inflammation play important role in the pathogenesis of 

type 2 DM and progression to atherosclerosis16. CRP is 

a potential biomarker for prediction of future risk of 

cardiovascular disease both in diabetic and non-diabetic 

individuals and even a small rise in CRP levels leads to 

cardiovascular events. 

Patients with type 2 DM had increased level of CRP 

and high CRP levels were found to be the predictor of 

risk for the development of diabetes17. IL-6 is a potent 

stimulant for hepatic CRP production18,19 which are 

mainly provided by adiposities. Diabetes mellitus and 

its various complications involve the role of 

inflammation in their pathogenesis and link with CRP 

mediated inflammatory events, elevated levels of CRP 

causes more severe damage to the endothelial linings20. 

CRP is strongly associated with endothelial dysfunction 

by damaging endothelial glycocalyx layer, which is a 

protective barrier for the walls of blood vessels. 

Elevated CRP levels severely damages the endothelial 

layers and decreasing their thickness and this 

endothelial dysfunction is the precursor of many 

diabetic complications such as diabetic retinopathy and 

diabetic nephropathy21. In the present study 80% of the 

patients showed elevated d-dimers level, which is 

similar to the studies conducted by various authors. 

Mohsin et al conducted study on diabetic patients and 

reported that d-dimers are significantly elevated in 

these patients. A similar study has been conducted by 

Letonja et al on diabetic patients who reported elevated 

d-dimer levels in these patients22.  

Various studies have been performed on diabetic 

patients by various authors who reported elevated d-

dimer levels in type 2DM23,24. d-dimer is a specific 

fragment of fibrin clot and formed as a result of plasmin 

mediated proteolytic degradation of cross linked fibrin 

clots. A therothrombotic complications are the main 

cause of mortality in diabetic patients. Premature 

atherosclerosis increases platelet reactivity and 

activates coagulation factors with associated 

hypofibrinolysys all contributing to increased 

cardiovascular risk in these patients25. DM has a 

hypercoagulable state and is associated with increased 

risk for thrombosis, and this hypercoagulable status is 

evidenced by increased fibrinogen level, decreased 

protein S levels and increased production of von-

willibrand factor by endothelium26. In addition 

increased thrombotic tendency is due to platelet 

hyperactivity, increased activation of prothrombotic 

coagulation factors coupled with decreased fibrinolysis. 

All these lead to haemostatic abnormalities in type 2 

DM 27. Due to hypercoagulable state diabetic patients 

are more prone to micro and macrovascular 

complications28. About 80% of diabetics die from 

thrombotic events with 75-80% of these deaths 

resulting from cardiovascular events29. 

CONCLUSION 

The present study concluded that diabetes mellitus is a 

chronic inflammatory disorder with hemostatic 

abnormalities associated with increased coagulation 

activation markers represented by elevated CRP and D-

dimer levels, both these markers have  predictive value 

and their elevated levels  identify patients  at risk for 

thrombotic complications, so their elevated levels give 

valuable information to the clinicians for the 

appropriate management of these patients and to reduce 

their chances of  further complications and improve 

their life style. 

Recommendations: 

In our community diabetic patients and specifically 

clinicians should be fully aware of and educated about 

the importance thromboembolic events and their 

complications that can occur in patients with elevated 

d-dimers levels. They should early advise the detection 

of these inflammatory and hemostatic markers to know 

at risk patients earlier  and reduce complications. More 

robust methods should be adopted to obtain accurate 

results for d-dimers. 
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