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Study of fibrinogen in patients with diabetes mellitus
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ABSTRACT

Patients with diabetes mellitus have 2 to 4 times increased risk for cardiovascular disease than non-diabetic
patients. However this excess risk is not fully explained by the traditional cardiovascular risk factors
(Hypertension, Hypercholesterolaemia, Smoking and Obesity) which are also associated with diabetes.
Fibrinogen has been identified as an independent risk factor for cardiovascular disease and it is associated with
traditional cardiovascular risk factors. This is a descriptive analytical cross-sectional study carried out in
Tribhuvan University Teaching Hospital (TUTH) medical outpatient department and Medical ward from June
2005 to June 2006. A total of 120 consecutive patients were enrolled; 30 patients having Diabetes. Next 30
patients having both diabetes and coronary artery disease. Thirty patients having only coronary artery disease
but no diabetes. And 30 patients (control) not having both diabetes and coronary artery disease. Fibrinogen was
found to be significantly higher in patients with diabetes than control. Fibrinogen was significantly higher in
diabetic patients with coronary artery disease than those patients who had only diabetes or coronary artery
disease (p value<0.01).
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INTRODUCTION

Fibrinogen is the major coagulation protein in blood by
mass, the precursor of fibrin and an important
determinant of blood viscosity and platelet aggregation.
Because fibrinogen level can be reduced considerably
by life style interventions that also affect levels of
established risk factors (such as regular exercise,
smoking cessation, and moderate alcohol consumption)
there is possibility that measurement (or modification)
of fibrinogen may help in disease prediction or
prevention.1 Studies have shown that formation of an
occlusive thrombus on a damaged atherosclerotic lesion
is the most common precipitating cause of acute
myocardial infarction. Evidence also suggests that, in
addition to having a role in the late complications of
cardiovascular disease, fibrinogen may be involved in
the development of atherosclerotic lesions beginning
with the early stages of plaque formation.2

Persons with type 2 diabetes mellitus are at increased
risk for cardiovascular-related illness and death, but this
excess risk is not completely explained by an increased
prevalence of the major conventional cardiovascular risk
factors (for example, smoking, hypertension,
hypercholesterolemia and obesity). Researchers have
suspected that fibrinogen is involved in the excess rate
of cardiovascular disease in patients with non-insulin-
dependent diabetes mellitus.3,4 Clinic-based studies
reported that plasma fibrinogen levels were higher in
diabetic patients than in controls5 and in diabetic patients

with microalbuminuria than in diabetic patients with
normoalbuminuria.5-7 Because microalbuminuria has
been recognized as a powerful predictor of
cardiovascular-related illness and death,8 fibrinogen level
may be considered a potential additional risk factor in
patients with diabetes.

Plasma fibrinogen is influenced by many factors: it
increases with age, body mass index, smoking, and
diabetes and post menopause and is related to fasting
serum insulin, low-density-lipoprotein (LDL) cholesterol
lipoprotein (a) and leukocyte count. Conversely, it
decreases with moderate alcohol intake, physical activity,
increased high-density-lipoprotein (HDL) cholesterol,
and with hormone replacement therapy (HRT).9-11

Fibrinogen plays a vital role in a number of
physiopathological processes in the body, including
inflammation, atherogenesis and thrombogenesis.
Nevertheless, our understanding of the mechanisms
leading to the atherothrombogenic action of fibrinogen
is fragmentary. Proposed mechanisms include the
infiltration of the vessel wall by fibrinogen, increase in
blood viscosity, increased platelet aggregation and
thrombus formation. Furthermore, plasma fibrinogen is
also a prominent acute-phase reactant. It augments the
degranulation of platelets in response to adenosine
diphosphate (ADP), when taken up by the ? granules.
Thus, elevated concentrations of fibrinogen, perhaps
secondary to inflammation or infection (Chlamydia
pneumoniae or Helicobacter pylori) implicated   in
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cardiovascular   risk may operate, in part, by increasing
the reactivity of platelets.12

METHODOLOGY

It was a Descriptive Analytical Cross-sectional study
which was conducted in Tribhuvan University Teaching
Hospital medical (TUTH) Out Patient Department and
Medical Ward from June 2005 to June 2006.First 120
consecutive patients attending TUTH Medical OPD and
those who were admitted in Medical Ward were enrolled
for the study. 30 cases had only Diabetes. Next 30
patients had both diabetes mellitus and coronary artery
disease. Next 30 patients had only coronary artery
disease but did not have diabetes. The next 30 patients
were apparently healthy looking patients who did not
have both diabetes and coronary artery disease (control
group).Both fasting and postprandial sugar was
measured in diabetes patients. Glycaemic control was
assessed by HbA1c in all patients. Serum Fibrinogen
was measured by Clauss method.

RESULT

A total of 120 patients were included in the study with
30 patients in each study group as shown in Table-1.
The first group included those patients with diabetes
mellitus. The second group included those diabetic
patients who had coronary artery disease. The third group
included those patients who had only coronary artery
disease but did not have diabetes .The fourth group
included the control patients who did not have both
diabetes and coronary artery disease  but who attended

the medical OPD or admitted in the medical ward for
some other illness. There were 56 male and 64 female
patients included in the study. The mean age of study
population was 60.5±12.6 years.

Serum fibrinogen was found to be significantly higher
in diabetic patients with coronary artery disease than
patients with only diabetes or only coronary artery
disease. Patients with diabetes or coronary artery disease
had significantly higher fibrinogen than the control
patients as shown in Table-2.

Serum fibrinogen increases as the glycosylated
hemoglobin (HbA1c) increases (P value<0.01). Table-3
shows that the value of fibrinogen is higher in those
patients with poorer glycaemic control which is
evaluated by HbA1c.

DISCUSSION

The results from our study showed fibrinogen to be
significantly higher in diabetic patients who also had
coronary artery disease than those who had only
coronary artery disease or only diabetes. Our study   also
showed fibrinogen to be significantly higher in patients
with diabetes than the control.  James et al13 found
fibrinogen to be higher in diabetic patients than the
control. He also showed fibrinogen to be higher in
patients with coronary artery disease than without the
disease.Our study showed fibrinogen to be significantly
associated with the glycocylated hemoglobin (HbA1c).
Fibrinogen level increased as the value of HbA1c
became higher. We did not find any significant

Table-1:  Baseline Characteristics of the Study Population

Characteristics Patients with Patients with Patients with Control Total
DM DM+CAD only CAD

Number of cases 30 30 30 30    120

Mean age(year) 64.3±11.6 58.1±13.1 61.4±13.7 57.8±11.4 60.5±12.6

Male sex (n) 14 13 14 15 56

Female sex (n) 16 17 16 15 64

Hypertension
Yes 16 16 13 10 55

No 14 14 17 20 65

Smoke
Yes 16 19 16 14 65

No 14 11 14 16 55

Alcohol
Yes 8 7 10 9 34
No 22 23 20 21 86

DM=Patients with Diabetes mellitus, DM+CAD= diabetic patients who also had coronary artery disease,
CAD= coronary artery disease, n=number of cases
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association between duration of diabetes and fibrinogen
level but fibrinogen level was significantly associated
with glycaemic control (HbA1c).

Sanchez et al14 conducted a study to assess the prognostic
relations between inflammatory markers and mortality
in diabetic patients with non ST elevation acute coronary
syndrome. They found fibrinogen and WBC count to be
higher in diabetic than in non-diabetic patients on
admission. Among diabetic patient fibrinogen was higher
in those who died during the follow up.

The present study did not find any association between
sex and fibrinogen. A study conducted by Jain A et al in
India also did not show any association between sex
and fibrinogen.15

In the present study   Body mass index was found to be
significantly associated with fibrinogen.A study by
James et al also showed fibrinogen to increase with body
mass index. Similarly association between body mass
index and fibrinogen was shown in study done by Jain
A et al.

We did not find significant association between waist
hip ratio and fibrinogen similar to the study by Richard
et al.16 However James J Stec found significant
association between waist hip ratio and fibrinogen. We
may have got such result as we had taken both the sexes
together, but when looked into male and female
separately raised fibrinogen was associated with waist
hip ratio in male.

Fibrinogen was found to be significantly higher in
smokers than non -smokers (p value=0.035). A study
conducted by Jing Ma, Charles H et al   also found
fibrinogen to be higher in smokers than non-smokers17.

Similarly James J stec also showed in his study that

fibrinogen   was significantly higher in smokers than
non smokers.

Our study also showed significant association between
history of hypertension and fibrinogen, similar to study
by Jing Ma, Charles H et al which showed significant
association between hypertension and fibrinogen.17

We found fibrinogen to be lower in those persons who
did regular exercise than those who did not (P
Value=0.02). In the Caerphilly Prospective Heart Disease
Study18 plasma fibrinogen concentrations   were lowered
by 0.24 g/l in the third of men who were the most active
in leisure activities. Overall, the average decrease
achieved by regular endurance exercise over several
months was around 0.4 g/l. Men with low level of social
activities and activities at home had a higher plasma
fibrinogen concentration, when compared to those with
high levels of activity.

In the present study fibrinogen was found to be lower in
patients who consumed alcohol in moderate amount (P
value=0.041) similar to DESIR Study (Data from an
Epidemiological Study on the Insulin Resistance
syndrome) of 4967 men and women aged 30–64 years,
where alcohol consumption was associated with plasma
fibrinogen levels, with higher concentrations in those
who were non-drinkers or who drank > 60 g of alcohol
per day.19

Our study also showed significant association between
total cholesterol and fibrinogen (P value<0.01). A study
by Jain A et al in India also showed fibrinogen to be
associated with total cholesterol. Fibrinogen had inverse
association with HDL cholesterol (p value<0.01).A
similar association between HDL cholesterol and
fibrinogen was shown by James J Stec in his study. We
did not find any significant association between LDL
cholesterol, triglyceride level and fibrinogen.

Patients with diabetes have increased risk for the
development of coronary artery disease. Fibrinogen is
found in higher level in patients with diabetes than those
patients without diabetes. Fibrinogen is found in higher
level in diabetic patients with coronary artery disease
than those patients who have only diabetes or only
coronary artery disease.  Fibrinogen is significantly
associated with HbA1C in these patients.
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