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INTRODUCTION 

The prevalence of diabetes has increased over the past 

decade and has been predicted to increase in the future. 

According to WHO, about 180 million people have 

diabetes. According to the current trend, more than 360 

million people will have the disease by 2030.1 The 

prevalence of both type 1 and type 2 diabetes mellitus is 

increasing worldwide, but the prevalence of type 2 

diabetes mellitus is expected to rise exponentially in 

future because of increasing obesity and reduced activity 

levels.2 Diabetes increases the morbidity and mortality 

due to its propensity to develop micro and 

macroangiopathy.3 

Diabetes has a major and deleterious impact on both 

individual and national productivity. Complications from 

diabetes such as coronary artery and peripheral vascular 

disease, stroke, diabetic neuropathy, renal failure, and 

blindness are resulting in increasing disability, reduced 

life expectancy. In the past decade, the suspected role of 

haemostatic factors, particularly fibrinogen, in 

atherosclerosis and its complications has invited 

considerable attention. Studies have shown that in acute 
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myocardial infarction, formation of an occlusive 

thrombus, on a damaged atherosclerotic lesion is the most 

common precipitating factor. Evidence also suggests that 

fibrinogen has a role, both in the early stages of plaque 

formation and late complications of cardiovascular 

disease.4 

Recently increased attention is being paid to, disordered 

haemostatic mechanism in pathogenesis of both large and 

small vessel disease in diabetes.5 Impaired glucose 

tolerance and chronic hyperglycaemia exerts an influence 

on the pathogenesis of microvascular complications by 

increasing the thrombogenic factors like fibrinogen.6 

Cardiovascular complications account for nearly 50% of 

deaths in type 2 diabetes mellitus and 25% in type 1 

patients. 

The present study was conducted to study plasma 

fibrinogen levels in type II diabetes mellitus patients with 

microvascular complications and find the association of 

plasma fibrinogen levels with glycaemic control.  

METHODS 

This is one-year cross sectional study of 100 patients 

from January 2016 to December 2016 conducted in the 

KLEs Dr. Prabhakar Kore Hospital and Medical Research 

Centre, Belagavi.  

Type 2 Diabetes mellitus participants with age group 

between 18 to 60years and who were suffering from 

microvascular complication like retinopathy, nephropathy 

or neuropathy were included in the study. Patients with 

history of cigarette smoking, pregnant ladies, patients 

with ongoing infections, active malignancy and acute 

coronary or cerebrovascular events were excluded from 

the study. 

After obtaining a written informed consent from all the 

patients, the candidates fulfilling the inclusion criteria 

were included in the study. The study participants were 

subjected to detailed history taking and physical 

examination. Routine blood tests like complete blood 

count and other tests needed for the study like HBA1c, 

plasma fibrinogen, urine routine examination, 

fundoscopy, monofilament testing, FBS, PPBS were 

done.  

Statistical analysis 

Descriptive statistics was used to analyze data. Data were 

analyzed with the software named Statistical Package for 

the Social Science (SPSS) version 16.0.  

RESULTS 

In present study, among 100 patients, 33 were females 

(33%) and 67 were males (67%). There were 9 patients in 

the age group of 40-45years, 12 patients in the age group 

of 46-50years, 24 patients in the age group of 51-55years 

and 55 patients in the age group of 56-60years. Out of 

100 diabetes patients with microvascular complication 

studies, 88 patients were found to have 

hyperfibrinogenaemia (fibrinogen levels more than 360 

mg/dl). Among the patients who had 

hyperfibrinogenaemia, 29 were females (32.95%) and 59 

were males (67.04%). Out of 100 patients 67 patients had 

HbA1c of more than 8%, and all of them had elevated 

fibrinogen levels (p <0.0001). 

Duration of diabetes had remarkably impacted fibrinogen 

levels. Significant number of patients with more than 5 

years of diabetes history had hyperfibrinogenemia (Table 

1). Microvascular complications of diabetes, retinopathy, 

nephropathy and neuropathy was seen in 70%, 68% and 

6% respectively. Diabetic retinopathy was more common 

with increasing duration of diabetes. Among the diabetic 

retinopathy patients 57 (73%) were more than 5 years of 

duration of diabetes. Similarly, diabetic nephropathy was 

more common with increasing duration of diabetes. Out 

of the 68 diabetes nephropathy patients, 55 (80.88%) 

patients were having diabetes from more than five years. 

Diabetic neuropathy was also more common among 

patients with diabetes of more than 5 years. Out of 6 

diabetes neuropathy patients, four (66.66%) patients were 

diabetic from more than five years. 

Table 1: Duration of diabetes and 

hyperfibrinogenemia. 

Duration  

of DM 

(years) 

Hyperfibrinoge

nemia 

% of patients with 

hyperfibrinogenemia 

≤ 5 

years 
12 13.63 

>5 years 76 86.36 

The prevalence of hyperfibrinogenemia was higher in 

patients with diabetic retinopathy (90%), when compared 

to those without diabetic retinopathy (83.33%) although it 

was statistically not significant (p=0.266). The mean 

levels of plasma fibrinogen in patients with diabetic 

nephropathy were 561.13mg/dl which was lower to that 

seen in patients without diabetic nephropathy which was 

618.78mg/dl (p=0.2265). The mean levels of plasma 

fibrinogen in patients with diabetic nephropathy were 

654.33mg/dl which was higher to that seen in patients 

without diabetic neuropathy which was 574.81mg/dl 

(p=0.3966). 

DISCUSSION 

Diabetes mellitus is considered to be associated with a 

state of hypercoagulability.7,8 Elevated plasma fibrinogen 

levels are thought to contribute significantly to this 

hypercoagulability.9 Fibrinogen studies and various other 

studies have found that increased fibrinogen levels are 

associated with major systemic illnesses like coronary 

artery disease, stroke etc. Diabetes is associated with low 

grade inflammation and as a result interleukin 6 are 
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elevated in these patients. This cytokine stimulates 

hepatocytes to produce fibrinogen representing an 

important link between inflammation and 

hypercoagulation.10 An association between the oxidative 

stress and levels of fibrinogen has been observed in 

diabetics. Fibrinogen synthesis is regulated by a feedback 

mechanism by thrombin activation. Thrombin formation 

is stimulated by free radicals in diabetic patients.11 

Hyperglycemia and insulin resistance and the oxidative 

stress may give rise to increased thrombin formation. In 

present study, authors found that the hyperfibrinogenemia 

was present 88% of diabetes patients with microvascular 

complications.  

Hyperfibrinogenemia in diabetes has been reported to be 

caused by an increased synthesis of fibrinogen which is 

not compensated by a proportionate increase in the 

clearance of fibrinogen. This abnormality is associated 

with insulin deficiency and have been corrected with 

insulin suggesting that hyperfibrinogenemia is an indirect 

indicator of poor glycemic control.12 

The correlation between glycemic control and fibrinogen 

levels could be due to (a) glycosylate fibrinogen is less 

susceptible to degradation by plasmin (b) relative insulin 

deficiency in diabetic patients results in differential 

protein synthesis i.e., 29% decrease in albumin synthesis 

and 50% increase in fibrinogen synthesis.13 

In present study, authors found a positive correlation 

between the levels of plasma fibrinogen and HBA1c, 

suggesting that higher the HBA1c levels, higher is the 

plasma fibrinogen levels. Similar results were found in 

previous studies conducted by Fujii et al, and Van 

Wersch et al, respectively.14,15 In present study, the 

prevalence of diabetic retinopathy was 94%, diabetic 

nephropathy was 68% and diabetic neuropathy was 6%. 

Thus, the most common microvascular complication in 

our study was diabetic retinopathy. In present study, 

authors also found a positive association between the 

duration of diabetes and fibrinogen levels which was 

similar to that found in other studies conducted by Bruno 

G et al.16 

In present study, authors also found a positive association 

between the duration of diabetes mellitus and the 

prevalence of diabetic retinopathy, but it was not 

statistically significant. As the duration of diabetes 

mellitus increased, the prevalence of diabetic retinopathy 

also increased. This finding was similar to that found in 

other studies.17,18 Authors also found a positive 

association between the duration of diabetes mellitus and 

diabetic nephropathy, but the association was not 

statistically significant. 

CONCLUSION 

On the basis of the observations made in our study, we 

conclude that the prevalence of hyperfibrinogenemia 

among type 2 diabetes mellitus patients with 

microvascular complications was high. Authors also 

found a positive association between HBA1c levels and 

fibrinogen levels i.e., the higher the HBA1c the higher 

was the fibrinogen, indicating that glycaemic control has 

a significant impact on the fibrinogen levels. Through 

present study, authors also found a positive association 

between the duration of diabetes and fibrinogen levels. 

Longer the duration of diabetes, there was a higher 

prevalence of hyperfibrinogenemia. Thus, fibrinogen 

levels can be used as a marker for microvascular 

complications. 
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