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Abstract
Background: In the evaluation of patients with diabetes and hypertension, the presence of markers for cardiovascular risk has
become important. The study was done to evaluate the levels of plasma fibrinogen in patients with diabetes and hypertension
and also correlate the fibrinogen levels in these patients with BMI and lipid profile.
Materials and Methods: A total of 50 patients with Type 2 diabetes mellitus and hypertension selected by systematic random
sampling were considered as cases and these patients were matched by age and sex with 50 controls after obtaining informed
consent and institutional ethical clearance.
Results: 32 (64%) males and 18 (36%) females were studied among the cases and controls. The mean plasma fibrinogen
levels in cases was 468.42 ± 43.72 which was significantly higher than controls. Similarly the mean BMI, LDL levels and
Total cholesterol levels were also higher in cases when compared to controls. Correlation existed between plasma fibrinogen
and total cholesterol.
Conclusion: Plasma fibrinogen levels, BMI, LDL cholesterol and total cholesterol levels where higher in cases than controls.
Correlation was positive between plasma fibrinogen and total cholesterol.
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Introduction
People in low income and developing countries have started
to adopt a lifestyle associated with high calorie intake and
low energy expenditure which has probably increased the
prevalence of obesity and Type 2 diabetes mellitus. It is
predicted that the number of cases with Type 2 Diabetes
Mellitus will rise from 415 million to 642 million by 2040
[1]
. Even more common is Hypertension, which has an
estimated 1.39 billion cases worldwide [2]. Both these
conditions freqeuently coexist in an individual, and this
coexistence is not just a coincidence, as the aspects of
pathophysiology are shared by both these conditions,
particularly those related to obesity and insulin resistance.
Hypertension is an important risk factor for diabetes
associated
microvascular
complication,
because
hypertension is itself characterised by vascular dysfunction
and injury. Thus vascular damage and endothelial
dysfunction is amplified when diabetes and hypertension
coexist. Thus, diabetes is associated with an increased risk
of CVD, which is exaggerated with coexistent hypertension
[3]
.
The excess cardiovascular morbidity and mortality in
diabetes has not been completely explained by mere
presence of hypertension, cigaratte smoking and
hypercholesterolemia. Increased attention is paid to
deranged hemostatic mechanisms and particularly, the
fibrinogen in diabetics [4, 5]. But fibrinogen itself is thought
to be determined by various factors like age, sex, smoking,

BMI, hypertension, alcoholism, glycemic control, lipid
profile and urine albumin excretion rate.
The present study was thus undertaken to estimate the levels
of fibrinogen in patients with Type 2 diabetes mellitus with
hypertension and study its relationship with BMI and Lipid
profile.
Materials and Methods
The source of data were patients attending a tertiary care
teaching hospital of Dakshina Kannada district, Karnataka
from January 2019 to January 2020. A total of 50 patients
with Type 2 Diabetes Mellitus and Hypertension were
selected by a systematic random sampling method. Similar
number of controls were selected after matching for age and
sex. Diagnosis of diabetes mellitus was as per the ADA
criteria [6] and Diagnosis of systemic hypertension was done
according to Joint National Committee 7th report7. BMI was
recorded as per WHO recommendations [8]. Serum lipid
profile was estimated by standard enzymatic technique and
plasma fibrinogen level by Clauss method.
Statistical Analysis
The data was entered in Microsoft Office Excel 2007 and
SPSS version 21 was used for analysis. T test was used to
find if there was a significant difference between two means
and Pearson correlation was used to assess the correlation
between fibrinogen and BMI, Lipid profile.
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Results
Table 1: General characteristics of the study population
Characteristics
Number of Patients
No. of Males
No. of Females
Mean BMI ( Kg/m2)
Mean Fibrinogen (mg/dl)
Mean HDL (mg/dl)
Mean LDL(mg/dl)
Mean Total Cholesterol (mg/dl)

Cases
Controls
50
50
32
32
18
18
25.66 ± 1.44 24.62 ± 1.24
468.42 ± 43.72 421.32 ± 65.91
46.86 ± 6.54 50.12 ± 6.88
159.14 ± 19.40 127.58 ± 31.89
220.68 ± 36.86 180.06 ± 32.39

Table 2: Relationship of fibrinogen levels with BMI and lipid
profile in patients with type 2 diabetes and hypertension
Pearson’s Correlation
Fibrinogen Vs BMI
Fibrinogen Vs Total Cholesterol
Fibrinogen Vs HDL
Fibrinogen Vs LDL

R Value
0.142933
0.28972
-0.00514
0.079429

P value
0.32217
0.0412
0.97196
0.5836

Fig 1: Correlation of Serum Fibrinogen with BMI and Lipid
profile

A total of 50 patients with Type 2 diabetes mellitus and
hypertension selected by systematic random sampling were
studied. These patients were matched by age and sex with
50 controls. 32(64%) males and 18(36%) females were
studied among the cases and controls.
The mean BMI in the study group was slightly higher when
compared to the control group and this difference was
statistically significant with p value less than 0.05. The
mean Fibrinogen levels, LDL levels and Total cholesterol
levels were also higher in the patients with diabetes and
hypertension when compared to the controls. This
difference was also statistically significant with p value less
than 0.05.
The mean HDL levels were higher in the control group
when compared to those with diabetes and hypertension.
This difference was also statistically significant with p value
less than 0.05.
Pearson correlation statistic was done to assess the
relationship of serum fibrinogen levels in diabetics with
hypertension with BMI and Lipid profile. There was a
positive relationship of serum fibrinogen levels with BMI
and LDL levels. Negative relationship of serum fibrinogen
levels were found with Total cholesterol and HDL. However
statistically significant correlation existed only between
serum fibrinogen and total cholesterol.

T Value
3.8698
4.2109
2.4284
5.9785
5.8535

P Value
0.0002*
< 0.0001*
0.0170*
< 0.0001*
< 0.0001*

95 % CI
0.5067 to 1.5733
24.9031 to 69.2969
-5.9240 to -0.5960
21.0842 to 42.0358
26.8490 to 54.3910

Discussion
The present study was done to evaluate the fibrinogen levels
in patients with diabetes and hypertension and also to study
its relationship with BMI and lipid profile. There are various
studies which show an increased fibrinogen level in patients
with diabetes [9, 10, 11]. Even in the present study, the
fibrinogen levels were found to be higher in patients with
diabetes and hypertension when compared to the controls.
This difference was also found to be statistically significant.
This suggests that there exists a procoagulant state in
patients with diabetes and hypertension when compared to
controls which predisposes them to a cardiovascular risk.
For many years, hemostatic factor, especially serum
fibrinogen levels have been implicated in the etiology of
atherosclerosis and myocardial infarction. The exact
mechanism of how increased fibrinogen level increases the
cardiovascular risk is not fully understood. But fibrinogen is
thought to play a role in the development of atherosclerosis
starting from the stage of plaque formation till the formation
of occlusive thrombus [12].
The various reasons for increased fibrinogen levels could be
a procoagulant state in the diabetics because of an increased
in number of coagulation factors scuh as plasminogen
activator inhibor 1, Von-Willebrand factor, Fibrinogen,
Factor VII and thrombin antithrombin complexes. Plasma
levels of Lipoprotein A is also elevated in patients with
diabetes. Lip A has a major role in vascular complications
by decreasing fibrinolysis and thus increasing plasma
fibrinogen levels [13].
A positive correlation existed between serum fibrinogen
levels and BMI. But this was not statistically significant.
This finding was similar to that obtained by Ying Zhao et al
[14]
. But there are also studies which show a relationship
between BMI and fibrinogen levels as seen in Bembde AS
[12]
, Jain A et al [11], DR Kaflee et al [15] and Harsoor S et al
[16]
.
In the present study, HDL cholesterol was lower while LDL
cholesterol and total cholesterol was significantly higher in
patients with diabetes and hypertension when compared to
controls. The results are similar to those obtained by Nancy
Ibeh et al [17]. This is in contrast to a study done by Isezue et
al [18] who studied a cohort of Nigerian subjects with type 2
diabetes, hypertension, and diabetes coexisting with
hypertension. It was reported that there was no significant
difference in the means of total cholesterol, HDLcholesterol, LDL-cholesterol, and triglyceride levels among
the study groups. The research concluded that concurrent
hypertension and type 2 diabetes does not necessarily result
in a more severe dyslipidemia than when either of the two
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Conditions occurs in isolation. Plasma fibrinogen correlated
negatively with HDL. This result was similar to that of
Nancy Ibeh et al [17].
The mean BMI, Plasma fibrinogen levels, Total cholesterol
and LDL levels were higher in patients with diabetes and
hypertension when compared to controls. There existed a
correlation between fibrinogen levels and total cholesterol.
Limitation
The study is limited by a small number of study subjects in
both the groups.
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