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Introduction

The conventional risk factors, like age, smoking,
hyperlipidaemia do not explain all the mortality
and morbidity due to coronary artery disease!’.
Recently non-conventional factors like plasma
fibrinogen, C reactive protein, homocysteine have
been recognized as independent risk factors to
explain the present epidemic of coronary artery
disease in Indian patients.!! Serum fibrinogen is a
newer independent risk factor for CADE.
Fibrinogen increases the blood viscosity and plays
a key role in thrombosis, both of which promotes
coronary artery atherosclerosis.

In cardiovascular disease, fibrinogen has been
mainly considered as being involved in
thrombotic occlusion and hence in the final stage
of atherosclerosis™. Fibrinogen is a well-known
acute phase protein and the most abundant
coagulation factor in the blood. As a short half-life
protein and indicator of procoagulant state which
was swiftly consumptions, circulating Fib was not
only involved in acute phase of acute coronary
syndrome (ACS) but also participated in chronic
inflammatory response, which could accelerate
the progress of atherosclerosis, and subsequently
lead to the development of clinical CAD."!
Experimental studies have also suggested that
fibrinogen and fibrin degradation products may
increase coronary plaque vulnerability by

stimulating coagulation, platelet aggregation, and
vascular endothelial dysfunction.”? However a
number of investigators have suggested that
fibrinogen may play a more active role in the
development and progression of atherosclerotic
plaque.®  Smooth muscle cell proliferation
stimulated by fibrinogen, suggests that fibrinogen
is involved in the earliest stage of plaque
formation.!

Material and Methods

Present study was done in 50 patients of acute Ml
admitted to the Medicine Department and
Cardiology Department of S.N. medical college,
Agra. Sample comprised of 50 cases and 10 cases
as control. Patients complaining of chest pain
lasting more than 30 minutes and fulfilling the
ECG and cardio biomarker criteria for acute Ml
were included in study. Patients with malignancy,
renovascular disease, pregnancy, DVT, sepsis and
those who are using drugs altering plasma
fibrinogen levels like rosiglitazone, were excluded
from the study.

Rapid turbidimetric method was adopted for
estimation of fibrinogen level. Heparinized
plasma of the patients (0.2 ml) was washed with
3-8 ml of freshly prepared 12.5% sodium sulfide
solution. Shaken well and allowed to stand for 10
minutes. It was shaken again and the turbidity

Dr Rajkumar Verma et al JIMSCR Volume 08 Issue 03 March 2020

Page 618



noted. Turbidity of protein standards was also for control group also determined.
measured for comparison. Plasma fibrinogen level

Observations / Results
Table no. 1- Risk factors in study and control populations

Risk factors No. of patients in | No. of patientsin | t value p

control population | study population value

No. % No. %
Diabetes mellitus 0 0 24 48 2.82 | <0.01
Hypertension 2 20 29 58 219 | <0.05
Smoking 1 10 26 52 2.44 | <0.05
Obesity 1 10 23 46 2.12 | <0.05
Dyslipidemia 1 10 26 52 2.44 | <0.05
Out of total 128 patients of study population, Diabetes Mellitus was having significant

correlation with acute Ml patients (p value <0.01)
whereas other risk factors were not statistically
significant.”

Diabetes mellitus was observed in 48%,
Hypertension in  58%.smoking in  52%,
hyperlipidemia in 52% and obesity in 46% as
mentioned in above table!. It was observed that

Table no. 2 Levels of highly sensitive plasma fibrinogen level

Mean plasma fibrinogen levels | Standard deviation
(mg/l)
Study group 382.8 55.36
Control group 304.3 68.72

The mean plasma fibrinogen levels seen in the
study group was 382.8+55.36 whereas in the
control group it was 304.3+68.72. There was a
significant difference in the mean plasma

fibrinogen values of the study and the control
populations which was statistically significant
(t=3.39, p value< 0.001).

Table no. 3 Plasma fibrinogen level in various risk groups of the study sample

Total no. of Patients with high plasma Percentage
patients fibrinogen level
Diabetes 24 20 83.33%
Hypertension 29 23 79.31%
Smoking 26 21 80.76%
Obesity 23 20 86.95%
Dyslipidemia 26 23 88.46%

As shown in above table, out of a total of 128
patients, high plasma fibrinogen values (>382.8
mg/L) were seen in 60% of study population at the
time of admission.”® On comparing plasma
fibrinogen to conventional risk factors, high levels
(>382.8 mg/dL) were seen in 83.33% diabetics,

79.31% hypertensives, 88.46% hyperlipidemics,
80.76% of smokers, 86.95% of obese patients at
the time of admission. Highest or maximum
significant correlation was found between
hyperlipidemia and high plasma fibrinogen levels
in patients of acute coronary syndrome.
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Table no. 4 Association of clinical complications with plasma fibrinogen level in study population

Patients with Patients without T value P value
arrhythmias arrhythmias
Mean plasma 407+45.82 358.3+53.91 3.47 0.001
fibrinogen level
Patients with shock | Patients without shock T value P value
Mean plasma 403.42+47.8 367.93+56.38 2.42 0.02
fibrinogen level
CHF No CHF T value P value
Mean plasma 403.42+38.88 369+63.37 2.72 0.0005
fibrinogen level
Expired Not expired T value P value
Mean plasma 411.094£30.51 362.379460.55 2.35 0.02
fibrinogen level

There was a significant difference in the mean
plasma fibrinogen of patients who developed
complications such as arrhythmias 407+45.82 (t
value= 3.47, p value= 0.001), shock 403.42+47.8
(t value= 2.42, p value= 0.02), CHF 403.42+38.88
(t value= 3.72, p value= 0.0005) and death
411.09£30.51 (t value= 2.35, p value= 0.02), as
compared to those who did not. Overall the
elevated fibrinogen levels observed in patients
developing complications were found to be
statistically significant.

Discussion

The physiological importance of elevated plasma
fibrinogen levels is not fully understood. The
mechanism by which plasma fibrinogen may be
involved in atherothrombosis are theological
alterations, increased platelet  aggregation
tendency, increased fibrin formation and the
stimulation of vascular cell proliferation and
migration with increasing plasma fibrinogen
levels.[*?

Elevated fibrinogen concentrations could be due
to the disease (i.e. MI) or to an underlying
vascular disease (e.g. atherosclerosis) rather than
as a cause of MI or vascular disease!™®. It is
possible that because serum has often been stored
for a considerable period of time, the
measurement of serum levels of fibrinogen may
be compromised.!*®!

In our study, the mean plasma fibrinogen levels
seen in the patient group 382.8+55.36 whereas in
the control group mean plasma fibrinogen level
values were 304.3+68.72, which was statistically

significant (t = 3.39, p value <0.001). In these
patients, not only high plasma fibrinogen levels
seen in acute MI patients but also with other
conventional risk factors in our study. High
fibrinogen level has also high mortality and
morbidity™.In our study complications such as
CHF, arrhythmias and cardiogenic shock
correlated very well with high fibrinogen values.
Incidence of complications with levels of high
plasma fibrinogen (>382.8 mg/dl vs <382.8
mg/dl) was statistically significant. The mean
plasma fibrinogen level in the mortality group was
403.94+ 38.88 which was more than the overall
mean plasma fibrinogen of 382.8+55.36 in the
study population.

These findings are similar to previous studies
which have found high levels of plasmafibrinogen
to be a reliable predictable marker of mortality in
patients of acute MI and provides important
weight to the aggregate evidence regarding this
biomarker for risk assessment in ACS.

Similar findings were observed different related
studies. A study by Zhang Y et al in 2014 has
indicated that higher fibrinogen level is positively
and independently associated with the presence
and severity of new-onset coronary atherosclerosis
and observed that the value of plasma fibrinogen
>3.21 g/L suggested a more severe coronary
stenosis™. Similarly study conducted by Song et
al in 2015 found plasma fibrinogen levels of
patients were 0.94-folder higher than control
group, and showed a significantly association
between plasma fibrinogen level and CHD risk
(P<0.0001).1%®
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Conclusion

The present epidemic of CAD in north Indian
patients can’t be explained with conventional risk
factors. Search for newer non-conventional risk
factors like plasma fibrinogen, C reactive
protein™,  homocysteine in north  Indian
population are necessary to explain the present
epidemic.’®”!

In our study we concluded that plasma fibrinogen
may be a ray of light to predict the evolving CAD,
prevention, to predict prognosis in future. But the
sample size was small and we had financial as
well as resource limitations .A larger study with
more number of cases is required to further
confirm our findings. Similar results were
observed by Yemell et al, 1983 in caerphilly
speedwell area who also concluded that there is
strong association between plasma fibrinogen
level and CAD.!
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