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ABSTRACT

Objective: To detect the plasma fibrinogen levels in type 2 diabetes mellitus patients by taking non-diabetes
healthy individuals as control and correlation between plasma fibrinogen levels and glycemic status.

Methods: This case control study was conducted at department of Pathology NICVD Karachi, from November
2018 to November 2019. Diagnosed cases of type 2 DM of >18 years of age and irrespective of gender were
included in the study and non-diabetic healthy individuals were taken as control. All the study subjects were
assessed regarding glucose level, HbAlc level and Fibrinogen measurement. Data was collected via study
proforma and analysis was done by using SPSS version 20.

Results: Mean of fibrinogen level was 331.48+63.5 among diabetes group and mean fibrinogen level was
246.19418.2 in non-diabetes group (p=<0.01). Average of hemoglobin Alc among type 2 diabetes cases and in
non-diabetes cases was found to be 9.40+1.1 and 6.12+0.5 respectively (p=<0.01). Mean fibrinogen level was
significantly associated with elevated glycemic status (p=<0.01). Average systolic blood pressure and diastolic
blood pressure were also high among those who had Glycemic status (Hbalc) >8% (p=<0.01).

Conclusion: There was significant positive association of fibrinogen with glycemic status in type 2 DM patients.
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INTRODUCTION

Type 2 diabetes mellitus is the most frequent health
problem for the people globally specifically in developing
and under developed nations. Type 2 diabetes mellitus
(T2DM) is the 6th foremost basis for mortality and morbidity
at global level. 2 Worldwide, incidence of T2DM is around
one in each eleven grownups and this problem is at peak
specifically in Asia.® According to a public grounded review
study conducted in Pakistan, occurrence of type 2 T2DM
by screening test of glycated haemoglobin (HbAlc)
evaluated about the occurrence of T2DM and pre-diabetes
in Pakistan as 16.98% and10.91% respectively. 4
Individuals with T2DM are comparatively at raised chances
for developing the macrovascular problems like peripheral
vessel disorders, coronary artery disease and cerebral
vessels’ disease as well as also the micro-vascular
dysfunctions like  diabetic  nephropathy, diabetic
neuropathy, and diabetic retinopathy. > Such complications
may prime to trouble quality of life as well as peaked
chances for death.® Unfortunately, in Pakistan, there are
more than nineteen million individuals assessed to be with
T2DM. 7 Statistics recommended that reference line plasma
fibrinogen may perhaps expect and assess early the
chances for cardiovascular accidents among overall non
diabetic people. 8° Although, fibrinogen had been also
thought as enhancing the risk for developing the
atherosclerosis as well as cardiovascular risk among the
patients with T2DM and the fibrinogen levels are found
positively correlated to HbAlc. 112 Fipbrinogen, being
the symbol for thrombosis as well as inflammation, and is
allied with disturbance in cardiovascular physiology, i.e.,
can be able to detect vascular intima-media thickening and
asymptomatic atherosclerosis.'®* This study has been
designed to evaluate the association of fibrinogen levels

with glycemic control among T2DM patients. The objectives
are to detect the plasma fibrinogen levels in T2DM and
non-diabetics and to compare and correlate the values of
plasma fibrinogen levels with glycemic status in these
patients.

METHODOLOGY

This cases control study conducted at Department of
Pathology NICVD Karachi from November 2018 to
November 2019. Diagnosed cases of type 2 DM of >18
years of age and irrespective of gender were included in
this study. Patients having malignancy, infections,
glomerulonephritis, coronary artery disease, stroke,
connective tissue disorder and with history of trauma were
excluded from this study. All the study subjects were
assessed regarding glucose level, HbAlc level and
Fibrinogen measurement. Glucose was measured by
hexokinase (HK) method/ G-6-PDH on Architect ci-8200.
HbAlc was measured by Boronate affinity High
Performance Liquid Chromatography (HPLC) on Trinity
Biotech (Hb 9210 Premier). Fibrinogen was measured on
Coagulation analyzer (OCG-102).The test was performed
by inserting the test strip into analyzer. The time elapsed
between start of test and clot formation is directly
proportional to amount of Fibrinogen present in sample. All
the data was collected via study proforma. Data analysis
was done by using SPSS version 20.

RESULTS

Total 152 individuals were studied, followed by 87 diabetes
type Il patients and 64 healthy individuals. Mean fibrinogen
level was 331.48+63.5 among diabetes type Il patients,
which was significantly higher as compared to non-diabetes

PJMHS Vol 15, NO. 1, JANUARY 2021 641



Association of Serum Fibrinogen with Hemoglobin Alc among Type 2 Diabetics patients and non-diabetics

healthy individuals as 246.19+18.2 (p=0.001). Mean
hemoglobin Alc level was 9.40+1.1 in type Il diabetes
group and 6.12+0.5 was in non-diabetes group (p=0.001).
Mean fasting blood sugar among type 2 diabetes cases
153.6+22.5. Table No.1

Serum fibrinogen mean level was 232.6+14 among
those who had Glycemic status (Hbalc) <7% and 240.7+23

was in those had Glycemic status (Hbalc) 7-8%, while
mean serum fibrinogen level was significantly higher
344.6+56 among those who had Glycemic status
(Hbalc)>8% (p=0.001). However systolic blood pressure
and diastolic blood pressure were also significantly higher
among those who had Glycemic status (Hbalc)>8% p-
values were quite significant as showed in table.2

Table No.1: Serum Fibrinogen in diabetic and non-diabetic groups (n=152)

Group Statistics
Groups N Mean Std. Deviation P value
Fibrinogen(mg/dl) Type 2 Diabetic 87 331.48 63.566 <0.01**
Non diabetic 64 246.19 18.246
Hemoglobin alc(%) Type 2 Diabetic 87 9.405 1.1913 <0.01**
Non diabetic 64 6.126 .5782
Fasting blood sugar(mg/dl) Type 2 Diabetic 87 153.61 22.548 <0.01**
Non diabetic 64 111.16 1.394
** shows statistically high significance i.e., <0.01
Table No. 2: Serum fibrinogen according to glycemic status (n=152)
95% Confidence Interval for Mean
Glycemic status (Hbalc) N Mean Std.  Deviation |Lower Bound Upper Bound P value
Fibrinogen <7.0% 64 232.6 14.6 228.9 236.2 <0.01**
7.0-8.0% 11 240.7 23.3 225.0 256.4
>8.0 76 344.6 56.3 331.7 357.5
Total 151 289.5 69.3 278.4 300.7
hemoglobinalc <7.0% 64 6.1 57 5.9 6.2
7.0-8.0% 11 7.9 .15 7.8 8.0 <0.01**
>8.0 76 9.6 1.12 9.3 9.8
Total 151 8.0 1.8 7.7 8.3
Systolic blood pressure <7.0% 64 118.4 4.4 117.3 119.5
7.0-8.0% 11 1154 6.8 110.8 120.0 <0.01**
>8.0 76 127.5 8.2 125.6 129.4
Total 151 122.7 8.3 121.4 124.1
Diastolic blood pressure <7.0% 64 79.37 2.2 78.80 79.9
7.0-8.0% 11 84.09 4.9 80.79 87.3 <0.01**
>8.0 76 84.80 4.9 83.66 85.9
Total 151 82.45 4.8 81.67 83.2
** statistically significant
DISCUSSION
340 Fibrinogen also known as Factor I, is the foremost clotting
factor in blood and is glycoprotein in nature as well as it
§320- circulates as a dimer comprised of 03 pairs of polypeptide
e chain. It has been found related with developing
5 cardiovascular complications unusually. 4 In present study,
el when fibrinogen levels compared between T2DM group
2 and non-diabetic group, then significant difference revealed
ézsu- in two groups with (p- \_/alue<0.01) In thi; sf[gdy, glyce_r_nic
status of study population revealed in significant positive
2407 association with serum fibrinogen levels, Systolic blood
pressure and diastolic blood pressure. Parallel to this
220- g - o mp study, Pase MA, et al. 15 found that among the diabetic foot

Glycemic status

Figure No. 1: Serum fibrinogen according to glycemic status

ulcer patients, fibrinogen revealed to be in positive
correlation with HbA1C as well as also found eloquently
elevated amongst those presented with uncontrolled

642 PJMHS Vol 15, NO. 1, JANUARY 2021



Humaira Ashraf, Keenjher Rani, Kavita Bai et al

T2DM. Insistently increases in fibrinogen had been
associated with thickening in vascular intima, so elevated
chances for developing cardiovascular morbidity,
specifically among T2DM cases. 1° Yahang SH et al. 7 also
revealed that cardiovascular morbidity increases with
increases in fibrinogen levels among T2DM cases. Factor
I, plays its role in developing ischemic heart disease by
causing cross-linking and adherence of platelets,
expansion to formation of thrombus, and increases in
viscosity of blood and subsequently advance to plaque and
narrowing in lumen of vessels. Desai KP et al. 17 also found
elevated fibrinogen in T2DM patients but not significant
association with Hbalc, that might be due to smaller
sample size i.e, 30 T2DM patients. Although, in point of
facts, augmented levels of glucose actually encourage
oxidative stress as well as formation of extremely reactive
products, i.e., methylglyoxal, that make structural
modifications as well as the efficient impairments of
fibrinogen. The glycation status in molecule of fibrinogen is
twice to thrice times augmented in T2DM as compared to
non-diabetic. These alterations in fibrinogen glycation
among diabetic found connected to glycemic switch
watched by HbA:c levels. 18

CONCLUSION

There is positive association of fibrinogen, systolic and
diastolic blood pressure with glycemic status in T2DM
patients.
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