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HYPERFIBRINOGENEMIA IN RELATION
TO GLYCEMIC STATUS
AND DYSLIPIDEMIA IN TYPE 2
DIABETES MELLITUS AND
CORONARY HEART DISEASE
Sobia Ali1, Mudassir Ahmad Khan2, Mohammad Ali Khan3
ABSTRACT
OBJECTIVES: To determine plasma fibrinogen level in type 2 diabetic
patients with and without coronary heart disease (CHD) and to find
relationship of fibrinogen with glycemic control and lipid profile in
these patients.
METHODS: A cross-sectional / analytical study was performed among
the outdoor and indoor patients visiting Khyber Teaching Hospital and
Hayatabad Medical Complex, Peshawar, Pakistan. The study consisted
of two groups. Group A was comprised of 100 type 2 diabetic patients
without CHD and group B was comprised of 100 type 2 diabetic patients with CHD. Biochemical analysis of samples was carried out in
the Research laboratory of Biochemistry Department, Khyber Medical
College, Peshawar. Plasma fibrinogen level was measured by clotting
method and statistical analysis was done on SPSS 19 soft ware.
RESULTS: Mean plasma fibrinogen level was 413.44±139.75 mg/dL
& 478.63±165.97 mg/dL was observed in group-A & group-B respectively (p<0.05). Mean fasting blood sugar was 175.61±59.13 mg/dL &
213.80±91.62 mg/dL in group-A & group-B respectively (p<0.05). Mean
HbA1C in group-A and group-B was 8.308±3.03% & 10.166±3.452%
respectively (p<0.05). A strong positive association of fibrinogen was
seen with serum triglycerides (p<0.01), total cholesterol (p<0.05) and
body mass index (p<0.01).
CONCLUSION: Fibrinogen levels are elevated in type 2 diabetic patients
with and without coronary heart disease. Moreover, hyperfibrinogenemia is associated with serum cholesterol, serum triglycerides and BMI
in these patients.
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INTRODUCTION
Diabetes mellitus is a group of metabolic disorders that share the common
symptom of hyperglycemia due to disturbances in carbohydrate, fat and protein
metabolism.1 Inadequate insulin secretion
and insulin resistance have a crucial role
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in development of type 2 diabetes mellitus (T2DM)2. The prevalence of T2DM
has increased dramatically over the past
two decades and is considered to rise in
future all over the world.3,4 The increased
incidence of cardiomyopathies, coronary
heart disease and congestive cardiac
failure have reduced the overall life
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expectancy by about 5-10 years in type
2 diabetic patients as compared to non
diabetic subjects.5 The chance of sudden
death is 50% more in diabetic subjects
than non diabetic subjects and the course
is more silent due to autonomic neuropathies.6,7 Current evidence suggests that
inflammation, endothelial dysfunctions
and increased thrombotic tendency are
strongly associated with coronary heart
disease in type 2 diabetes mellitus.8-10
The increased incidence of cardiovascular morbidity and mortality in type
2 diabetic patients could not be clearly
explained by classical risk factors such
as obesity, cigarette smoking, hypercholesterolemia and hypertension. So
that’s why special attention is being paid
to identify the defects in haemostatic
mechanisms.11
Fibrinogen is a 340 KDa large glycoprotein molecule secreted by hepatocytes and acts as a natural substrate
for thrombin and an acute phase reactant.12-14 Fibrinogen plays a key role in the
process of inflammation, maintenance of
hemostasis, tissue repair and angiogenesis. It mediated coagulation cascade and
inflammation by: (i) converting into fibrin
by thrombin (ii) modulating adhesion of
neutrophils, platelets and endothelial
cells to fibrinogen at the site of injury.15-17
Type 2 diabetic patients with insulin resistance show high levels of inflammatory
markers like fibrinogen.18,19
As already mentioned diabetic patients have 2 to 4 times higher risk for
coronary heart disease and traditional
cardiovascular risk factors also associated
with diabetes mellitus do not fully explain
this extra risk.20 Fibrinogen is not only
a major circulating coagulation protein
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but is also the precursor of fibrin. It has
a key role in determination of blood
viscosity and platelet aggregation. The
plasma fibrinogen level may be lowered
to a considerable extent through life style
interventions thus affecting the levels of
established risk factors such as exercise,
weight reduction, cessation of smoking
and alcohol and leading to a possibility
that regular measurement and modification of fibrinogen may prove helpful in
disease prediction or prevention in high
risk subjects.21
In Pakistan fewer studies are available
on the subject of inflammatory markers in
diabetes mellitus and to our knowledge
fibrinogen level in diabetic subjects of
KPK has not been previously studied.
Aim of the present study was to determine the level of plasma fibrinogen in
type 2 diabetic subjects with and without
coronary heart disease in the region of
KPK. Furthermore; it was also intended
to find relationship of fibrinogen level
with dyslipidemia and glycemic status of
these subjects.

METHODS
A cross-sectional / analytical study
was conducted among the outdoor and
admitted patients of Hayatabad Medical
Complex and Khyber Teaching Hospital, Peshawar. Biochemical analysis of
samples was carried out in the Research
Laboratory of Biochemistry Department,
Khyber Medical College, Peshawar. Study
population was comprised of two groups.
Group A contained 100 type 2 diabetic
patients and Group B contained 100 type
2 diabetic patients with coronary heart
disease.
Inclusion criteria: All those type 2
diabetic patients who had the disorder
for at least four years were included in
group A while all those type 2 diabetic
patients who had first attack of myocardial infarction were included in group B.
Exclusion criteria: Patients with liver
dysfunction, thyroid disorders and those
using oral contraceptive pills or lipid
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lowering drugs were excluded from the
study.
The approval of the study was obtained by Institutional Ethical Research
Board (IERB) of Khyber Medical College,
Peshawar. After an overnight fasting
under aseptic techniques, fasting blood
sugar (FBS), total cholesterol (TC), triglycerides (TG), high density lipoproteins
cholesterol (HDL-C), glycosylated hemoglobin (HbAlc) and plasma fibrinogen
were measured.
Biochemical analysis
All participants provided 5 mL of
fasting venous blood samples under
aseptic conditions. Blood samples were
centrifuged for 5 minutes at 4000 rpm
and clear serum was obtained.
FBS and lipid profile were determined
on semi auto-chemistry analyzer Metrolab 1600 DR by enzymatic colorimetric
method on Kits of Eli Tech diagnostic,
France. Ion-exchange resin colorimetric
method was used to determine glycosylated hemoglobin using kit of Human
Diagnostic Germany. Plasma fibrinogen
was measured by clotting method using
kit of FIBRI- PRESET Diagnostic Stage
S.A.S of France. In functional clotting
method of fibrinogen estimation thrombin is added to citrated plasma leading
to its coagulation. The coagulation time
is directly proportional to concentration
of fibrinogen in the sample. This type of

assay is recommended for measurement
of fibrinogen level when dysfibrinogenemia is suspected.22
Statistical analysis:
Data was analyzed with SPSS version
19. Results were expressed as mean ±
SD (standard deviation). Comparison of
variables between the groups was done
using student’s t test. Results having p
value <0.05 were considered significant.
Association of fibrinogen with different
variables was found using Pearson correlation coefficient r.

RESULTS
Table 1 indicates the biochemical
profile of studied population. Group B
patients showed a significant increase
(P<0.05) in age as compared to Group
A patients. However no statistical difference was found on looking for body
mass index and hypertension between
the patients of two groups. FBS, HbAlc
and fibrinogen levels were significantly
higher (P<0.05) in patients of Group B
as compared to Group A.
Table II shows correlation of fibrinogen with various variables separately
in both groups. A significant positive
(P<0.05) correlation of fibrinogen
with BMI was present in Group A patients. While a highly significant positive
(P<0.01) correlation was found between
fibrinogen and triglycerides in group B
patients.

TABLE I: DEMOGRAPHIC, CLINICAL AND BIOCHEMICAL
CHARACTERISTICS OF THE TWO GROUPS
Parameters
FBS* (mg/dL)

Group-A

Group-B

P-value

Mean±SD

Mean±SD

175.61±59.13

213.80±91.62

<0.05

HbA1C** (%)

8.308±3.03

10.166±3.452

<0.05

TC*** (mg/dL)

272.06±121.15

279.61±151.82

NS$$

TG# (mg/dL)

290.02±203.23

324.37±142.60

NS$$

44.32+15.24

40.67±16.53

NS$$

LDL-C$(mg/dL)

171.58±125.13

176.09±154.09

NS$$

Fibrinogen (mg/dL)

413.44±139.75

478.63±165.97

<0.05

HDL-C## (mg/dL)

*Fasting Blood Glucose , **Glycosylated Haemoglobin, ***Total Cholesterol , #Triglycerides, ##High Density Lipoprotein-Cholesterol, $Low Density Lipoprotein-Cholesterol., $$Non-Significant
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TABLE II: CORRELATION OF FIBRINOGEN WITH DIFFERENT
PARAMETERS IN GROUP A AND GROUP
Parameters

Group-A

Group-B

r

r

Age (years)

-.080

-.102

Systolic blood pressure (mmHg)

.047

.008

Diastolic blood pressure (mmHg)

.057

.165

Body mass Index (Kg/m²)

.241*

.134

Fasting Blood Glucose (mg/dL)

.116

-.063

HbA1C (%)

.041

.058

Total Cholesterol (mg/dL)

.165

.119

Triglycerides (mg/dL)

.078

.443**

High Density Lipoprotein-Cholesterol (mg/dL)

-.012

-.071

Low Density Lipoprotein-Cholesterol (mg/dL)

.144

.047

*(P<0.05), * *(P<0.01)
TABLE III: CORRELATION OF FIBRINOGEN WITH DIFFERENT
PARAMETERS IN THE TWO GROUPS AS A WHOLE
Parameters

Group-A

Group-B

r

r

Age (yrs)

-.015

NS

Systolic blood pressure (mmHg)

.008

NS

Diastolic blood pressure (mmHg)

.121

NS

Body mass Index (Kg/m²)

.187**

<0.01

Fasting Blood Glucose (mg/dL)

.050

NS

HbA1C (%)

.105

NS

Total Cholesterol (mg/dL)

.140*

<0.05

Triglycerides (mg/dL)

.250**

<0.01

High Density Lipoprotein-Cholesterol (mg/dL)

-.067

NS

Low Density Lipoprotein-Cholesterol (mg/dL)

.088

NS

*(P<0.05), * *(P<0.01)
Table III shows correlation of fibrinogen with different parameters collectively
in the studied population. On looking
for association of fibrinogen with BMI
and triglycerides, a strong significant
(P<0.01) positive association was obtained. Total cholesterol also showed a
significant (P<0.05) positive association
with fibrinogen.

DISCUSSION
Myocardial infarction and stroke are
the major thrombotic complications of
type 2 diabetes mellitus and emerging
causes of morbidity and mortality all
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over the world.23 Many studies have
established the role of atherosclerosis,
endothelial injury, smooth muscle cell
proliferation and inflammation in the
development of coronary heart disease
in type 2 diabetic subjects.24,25 The role of
hyper-coagulability and plasma fibrinogen
in this complex situation has been identified by various clinical, experimental
and genetic studies stating that defects
occurring in coagulation and fibrinolytic
pathways in diabetic subjects make them
more vulnerable for development of
CHD.26,27
Atheromatous plaques have been

shown to contain fibrinogen and its
degradation product, fibronectin, which
play a role in cell proliferation. Fibrinogen
is mainly involved in the mechanism of
platelet aggregation, thrombus formation
and plasma viscosity.26,28
Diabetics are at a greater risk to develop premature atherosclerosis. Moreover,
they are more prone to develop thrombi
due to hyper-reactivity of platelets,
increased activation of prothrombotic
coagulation factors and decreased fibrinolysis.29,30
In this study, plasma fibrinogen level
was significantly high (P< 0.05) in type
2 diabetic patients with coronary heart
disease. Hong et al31 showed a strong
association between raised plasma fibrinogen level and increased risk and severity
of CHD in type 2 diabetic patients. They
based this observation on the relationship
between increased fibrinogen level and
long term glycolipid abnormalities as well
as presence of long standing low grade
inflammation leading to atherosclerotic
plaques. Same results were also reported
by Bosevski et al32 and EPIC –Norfolk
study33.
Madhu et al34 also reported the same
observations after comparing three
groups containing control and diabetic
patients with and without CHD. Progressively high level (P <0.05) of fibrinogen
was found in control, diabetic patients
without CHD and diabetic patients with
CHD. Bembdi et al35 reported high levels
of plasma fibrinogen (P< 0.05) in type
2 diabetic patients than normal healthy
controls.
Some studies have failed to establish
any correlation between fibrinogen and
coronary heart disease.36,37 Lowe et al36
conducted largest prospective study to
date trying to evaluate a relationship
with inflammatory markers including
fibrinogen and the risk of coronary
heart disease in type 2 diabetics. They
recruited 4197 type 2 diabetic patients
with CHD from 20 different countries
belonging to Asia, Australia, Europe and
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North America with age ≥55 years.
They concluded that fibrinogen although
raised had no predictive role of micro and
macrovascular events or mortality in the
study population.
Our results showed higher level of
HbAlc in type 2 diabetic patients with
CHD. Multiple metabolic cascades are
involved in glucose metabolism in diabetes mellitus e.g. hexosamine pathway,
advanced glycation end products, polyol
pathway and protein kinase C.38 Hyperglycemia causes glycosylation of proteins
especially LDL-C, making them more
susceptible for oxidation, and enhances
atherosclerosis. The positive relationship
of hyperglycemic status and development
of CHD in type 2 diabetes mellitus has
been observed by Chennai-urban population study.39
In this study we have seen a positive association of fibrinogen with
triglycerides (TG) and total cholesterol
(TC). Linear trends of fibrinogen with
age, total cholesterol, triglycerides and
body mass index was reported by Stec
et al.40-42
A positive association of fibrinogen
with body mass index was observed
in this study which is in tune with the
observations reported by Bembdi et al35
and Stec et al.40 However these results
are not consistent with Lyer et al26 which
may be due to small number of subjects
in the study.
The limitations of this study include
a relatively small sample size which may
have led to non-significant results, and
the inclusion of the participants of specific
age group (40 and above). Results may
be different for individuals of different
age groups having different life styles and
activity levels. However, the randomized
design of the present study is its strength

CONCLUSION
It can be concluded from the study
that fibrinogen levels are markedly increased in type 2 diabetic subjects with
and without CHD. Plasma fibrinogen
118

level is positively correlated with total
cholesterol, triglycerides and BMI in
these patients. Thus hyprfibrinogenimia
may act as a biomarker of deranged lipid
profile in type 2 diabetes mellitus alone
and with coronary heart disease.
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