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ABSTRACT

Background: Stroke is one of the leading causes of morbidity and mortality globally. In recent
time, there is increasing evidence that suggest that increased plasma fibrinogen is associated with
increased risk of stroke with unfavourable clinical outcome.

Objectives: To determine the plasma fibrinogen levels in stroke patients and compare with healthy
controls.

Study Design: The study design was Prospective case- control study.

Place and Duration of Study: The study was conducted in the department of Internal Medicine
(Neurology Unit) and the department of Haematology between March to August, 2019.
Methodology: A case- control study consisting of 41 patients (21M: 19F) diagnosed with stroke in
line with WHO definition and confirmed by CT-Scan of the brain were recruited consecutively into
the study. 20 (10M: 10F) healthy age and gender matched consenting adults were used as
controls. Plasma fibrinogen was determined for both the patients and controls using ELISA
method. Also, socio-demographic and clinical data were collected using questionnaire designed for
the study. The level of significance was set at P=.05.
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Results: The mean plasma fibrinogen level of 458.0 + 89.1 was significantly higher in the stroke
patients compared to the controls 307.8 + 61.5 (P<0.001). An increasing level of plasma fibrinogen
was observed with increasing age in both the patients and controls. However, this increase was
not statistically significant (P=0.98). Also, the plasma fibrinogen level was significantly higher in the
female patients (501.21+83.96) than the males 420.59+77.02 (P=0.003).

Conclusion: Plasma fibrinogen was significantly higher in the stroke patients compared to the
controls with female patients having a significantly higher levels than males. Also, the plasma
fibrinogen levels appear to increase proportionally with increasing age.

Keywords: Fibrinogen; stroke; hypertension; cardiovascular disease; ischemia; thrombosis.

1. INTRODUCTION

Stroke otherwise referred to as cerebrovascular
accident (CVA) is one of the leading causes of
morbidity and mortality worldwide [1]. The global
burden of the disease is on the increase and it is
likely to worsen particularly in many low- and
middle-income countries over the next few
decades based on projections by WHO [1]. In
India it accounts for about 1% of all hospital
mortality and responsible for about 20% of
central nervous system (CNS) related disorders
[2]. In Nigerian, Wahab et.al, [3] reported a
prevalence of 1.14 per 1000 with a 30-days
fatality rate of 40% in south-western region while
Enewereji et.al, [4] reported a prevalence of 1.63
per 1000 in a rural community in the south-
eastern region.

Pathologically, stroke may  either be
haemorrhagic or ischaemic (thrombotic). The
later results from the atherosclerotic obstruction
of large cervical and cerebral arteries with
ischaemia in all or part of the territory of the
occluded artery while the former results from
spontaneous intracerebral haemorrhage (as
oppose to traumatic ones) are mainly due to
arteriolar hypertensive disease, and rarely to
coagulopathy, vascular malformation within the
brain and diet [1].

Studies among the Caucasian population shows
that about 80-85% of all stroke cases are
ischaemic, while 10-15% are haemorrhagic. [1,5]
However, studies from Asian countries reported
a relatively higher proportion of haemorrhagic
stroke of 20-30% compared to the Caucasian
[1,6]. In West African sub-region, a study among
adults less than 50 years reported ischaemic and
haemorrhagic stroke in the proportion of 47.5%
and 52.5% respectively [7].

In recent time, fibrinogen has emerged as an
important predictor of cardiovascular disease.
Findings from epidemiological studies have
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shown that high plasma fibrinogen levels
correlate strongly with the frequency of
thrombotic complications of stroke,

atherosclerosis and myocardial infarction [6,8].
Thrombogenesis is central to the pathogenesis of
stroke and myocardial infarction, and fibrinogen a
procoagulant protein is involved in the series of
reactions that results in thrombus formation via
its interaction with thrombin an enzyme in the
coagulation cascade [9]. Increased levels of
fibrinogen have been reported in patients with
stroke and a much higher levels have been
reported in patients with ischaemic stroke
compared with haemorrhagic stroke. In addition,
evidence have shown that it is an independent
risk factor for further recurrence of stroke [2,10].

With the increasing incidence of stroke in our
environment and the dearth of literature that
examine the plasma fibrinogen levels in these
patients, this study has the potential of providing
valuable information on the predictive role of this
procoagulant protein in the occurrence of this
disease. Therefore, this study aims to determine
the plasma fibrinogen levels in stroke patients
receiving care in a tertiary health facility in Uyo,
Nigeria.

2. METHODOLOGY
2.1 Study Site

This study was conducted in the Neurology Unit
of department of Internal Medicine and
department of Haematology University of Uyo
Teaching Hospital a tertiary care hospital in the
South-South, region of Nigeria. Neurology clinic
is one of the many specialized clinics in the
hospital that offers care to patients with
neurodegenerative diseases including stroke
patients.

2.2 Study Design

This was a prospective case-control study
designed to achieve the set objective of the
study.
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2.3 Study Population

Patients diagnosed with stroke in line with the
WHO clinical definition of stroke and confirmed
by computer tomography scan (CT-scan) of the
brain were recruited consecutively into the study
over a 6 months period (March-August 2019).
Age and sex matched healthy individuals were
used as controls for the study. A total of 61
participants consisting of 41 stroke patients
(cases) and 20 healthy persons (controls) were
consecutively recruited into the study.

2.4 Sample Collection/

Procedure

Analytical

4.5 millilitres of blood was drawn from the ante-
cubital vein under aseptic condition using a
sterile disposable syringe from each of the
participants (patients and controls). This was
dispensed into 0.5mls of trisodium citrate
anticoagulant bottle (ratio 9:1), mixed thoroughly
and then centrifuged at 3000g for 5Sminutes. The
plasma was extracted into a cryo-tube and
labelled with the unique identification number
assigned to that patient. Same procedure was
done for the control samples. The processed
samples were stored at -20°C until they were
needed for fibrinogen assay. Fibrinogen assay
was done using Enzyme linked immunosorbent
assay (ELISA) technique.

2.5 Inclusion Criteria

Newly diagnosed adult patients with stroke in line
with WHO definition/criteria which include; rapidly
developing clinical signs of focal (or global)
disturbances of cerebral function, with symptoms
lasting 24 hours or longer or leading to death
with no apparent cause other than of vascular
origin.

Adult patients who had CT-scan of the brain to
confirm above WHO definition/criteria for strike
and who gave oral and signed informed consent
were recruited into the study during the study
period (March —August 2019).

2.6 Exclusion Criteria

Patients less than 18 years of age, patients
whose Clinical diagnosis were not confirmed by
CT- scan of the brain and those with incomplete
clinical data.

2.7 Data Collection

Data was collected using questionnaire designed
for the study. This includes; age, sex, blood
pressure, plasma fibrinogen level.
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2.8 Data Analysis

Data was analysed using SPSS for windows
version 17. The results were presented in simple
tables. Descriptive and inferential statistics such
as t-test were used as appropriate. The level of
significance was set at P =.05.

3. RESULTS

A total of sixty-one (61) participants were
recruited for this study within the study duration.
Forty-one (41) were cases while 20 were the
controls. The male to female ratio in both arm of
the study was 1:1. The median age range of both
the cases and controls were 60(85-40) years and
62 (78-45) years respectively Table 1.

Majority (90%) of the controls subjects have their
mean fibrinogen levels within the reference
range. On the other hand, majority (73.2%) of the
stroke patients have elevated plasma fibrinogen
compared to the controls. The difference was
statistically significant (p=0.0001). Table 2.

The plasma fibrinogen levels increase
progressively with increasing age above 50 years
with the highest levels seen among participants
age 70 years and above. However, this increase
was not statistically significant Table 3.

The mean fibrinogen level among the female
patients was significantly higher than the male
patients. This difference was statistically
significant (p=0.032). Table 4.

4. DISCUSSION

From epidemiological studies, it has been shown
that elevated fibrinogen level is strongly and
independently correlated with the risk of coronary
arterial disease (CAD), stroke and peripheral
arterial disease. [2,8,11] Elevated levels of
fibrinogen have been linked to stroke severity
with corresponding increased mortality a year
after the onset of an acute event with poor
functional outcome [12]. Furthermore, stroke
patients with an initial lower plasma fibrinogen
level have been found to have a better functional
outcome than those with higher level [13].

In this study, the plasma level of fibrinogen was
significantly higher in patients with stroke than in
the non-stroke or control group (P< .001). Our
finding is consistent with the studies from other
authors. [12,13]. Abdelgwad et.al, [14] found that
a high plasma fibrinogen level was associated
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with poor outcome three months after acute
ischaemic stroke. Similarly, Swarowska et al, [12]
reported that sustained elevation of fibrinogen
during stroke is linked with a reduced chance of
favourable outcome independent of the baseline
fibrinogen level. However, few studies have
reported no significant difference in the plasma
fibrinogen levels between stroke and non-stroke
patients despite an observed gradual increment
during serial measurement. [13,15] Fibrinogen is
an acute phase protein and its plasma level like
other inflammatory makers are elevated during
the onset of stroke [14]. High levels are related
to stroke severity and increased mortality.

The age demographic trend in this study shows
an increasing plasma fibrinogen level with
advancing age with the highest levels found
among patients aged 70years and above.
However, this increase was not statistically
significant (P=0.98). Various epidemiological
studies have reported an increasing plasma

fibrinogen level with age and this has been linked
with increased risk for thrombotic disease. [8,16]
Data from the Northwick Park Heart Study Il
among healthy middle age men, reported an
increasing fibrinogen level with increasing age
among other risk factors for coronary heart
disease. [16] Hager et.al [17] also reported an
age dependent rise in fibrinogen levels among
healthy individuals with a peak concentration in
those older than 65 years. Age dependent
increase in plasma fibrinogen has been attributed
to a reduction in the fibrinolytic activity that
occurs with aging. Gleerup et.al, [18] confirm this
assertion in their study on the effect of aging on
platelet function and fibrinolytic activity. They
found that fibrinolytic activity decreases
significantly with age as evident by prolongation
of the euglobin clot lysis time and plasminogen
activator inhibitor-1 (PAI-1). This report has been
corroborated by other authors [16,17] and
perhaps responsible for the increasing fibrinogen
levels with increasing age observed in this study.

Table 1. Age and sex distribution of the participants

Variables Study groups n (%) Total (n=61) Statistical indices
Stroke (h=41) Control (n=20)

Sex

Male 22 (53.7) 10 (50.0) 32 (52.5) Df=1

Female 19 (46.3) 10 (50.0) 29 (47.5) X?=0.0721
P=.788

Age (years)

40-49 6 (14.6) 4 (20.0) 10 (16.4) Df=3

50-59 12 (29.3) 4 (20.0) 16 (26.2)

60-69 15 (36.6) 11 (55.0) 26 (42.6) P =.310

70 and above 8 (19.5) 1(5.0) 9 (14.8)

Median (range) 60 (85-40) 62 (78-45) 61 (85-40)

+fischer. exact test

Table 2. Mean plasma fibrinogen levels of male and female subjects and controls

Variables Study groups Total (n=61)  Statistical
Stroke Control indices
(n=41) (n=20)

Fibrinogen (mg/l) Df=1

200-400 11 (26.8) 18 (90.0) 29 (47.5) P<.0001

Above 400 30 (73.2) 2 (10.00 32 (52.5) t-test=-6.7778

Mean (SD) 458.0 (89.1) 307.8(61.5) 408.7 (107.4) P<.001

Table 3. The plasma fibrinogen levels in the different age groups

Age (Years) n Mean Fibrinogen + SD  Statistical indices

40-49 10 407.40 + 106.622

50-59 16 400.06 + 101.129 F=.56

60-69 26 411.73 £120.325 P=.98

70 and above 9 416.78 + 95.965

59
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Table 4. The mean plasma fibrinogen levels in male and female subjects

Variables

Stroke Patients

Statistical indices

Male (n=22)

Female (n=19)

Fibrinogen (mg/l) 420.59+77.02

501.21+83.96 t-test =3.185

P=.003

Furthermore, the mean plasma fibrinogen level in
this study was significantly higher among female
stroke patients compared to their male
counterparts (P=.003). Our finding is in keeping
with the studies by Mistry et.al [2] and Li et.al.
[16] Both studies reported a significantly higher
level of plasma fibrinogen in female stroke
patients than males. However, it contrasts with
the studies by Harithia et.al [15] and Samir
et.al,[17] who found no significant gender
differences in the plasma fibrinogen levels of
stroke patients. The effect of hormonal
differences and influence of oral contraceptive
use and menopause in addition to some other
risk factors are perhaps responsible the higher
levels of fibrinogen seen in female stroke
patients.

A major limitation of this study was the fact that
serial measurement of fibrinogen could not be
done. Hence, may not fully reflect some of the
observed causal relationship.

We therefore, suggest a long-term prospective
cohort study of patients with acute stroke with
serial plasma fibrinogen assessment to validate
the findings from this study. Furthermore, the use
of fibrinogen lowering agents need to be further
evaluated in the management of stroke patients.

5. CONCLUSION

The plasma fibrinogen level was significantly
higher in the stroke patients compared with the
controls, and showed increasing level with age
with women have a significantly higher levels
than men.

CONSENT
All participants in this study signed a written
informed consent before being recruited in the

study.
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