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< ABSTRACT , Plasma fibrinogen is one of the important risk factor for Acute Ischemic Stroke (AILS).We studied plasma fibrinogen in
cases of AIS, we determined the severity of stroke by NIH Stroke Scale (NIHSS) score and then correlated plasma

fibrinogen and with severity and other risk factors for stroke.60 consecutive cases AIS were included in the study. Plasma fibrinogen and NIHSS
score were estimated. 60 age and gender matched controls were also included during study period. The plasma fibrinogen was significantly raised
in cases with AIS than controls. Plasma fibrinogen was higher in males and hypertensive cases. Plasma fibrinogen more than 350 mg/dl was very
highly significantly related to stroke. There was positive correlation between plasma fibrinogen and stroke severity by NIHSS score. In this

mortality was 13% (7 out of 60) in cases had NIHSS score more than 21 and plasma fibrinogen more than 350 mg%.
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The term Brain attack has been introduced to stress the need for
emergency hospitalization of stroke patients in the same way as Heart
attack patients. Recent studies showed that the age-adjusted annual
incidence rate was 105/100,000 in the urban community of Kolkata
and 262/100,000 in a rural community of Bengal. There is also a wide
variation in case fatality rates with the highest being 42% in Kolkata.
[1] Total cholesterol, LDL cholesterol, obesity, hypertension and
smoking are risk factors for stroke. Plasma fibrinogen which not
frequently studied is an important risk factor for ischemic stroke. There
is positive correlation between smoking & obesity with plasma
fibrinogen. Hence life style modification may help in reducing levels
of plasma fibrinogen. Incidence of stroke and myocardial infarction
was higher with high plasma fibrinogen levels and when other risk
factors were controlled plasma fibrinogen still stood as an important
risk factor for stroke.[2] Higher plasma fibrinogen, total cholesterol
and low HDL cholesterol were independent risk factors for TIA and
minor ischemic stroke.[3] Indicators of an acute phase response (APR)
in acute ischemic stroke have been shown to correlate with infarct size
and predict stroke recurrence. Plasma levels of interleukin-6 (IL-6),
fibrinogen, white blood cells (WBCs), and serum albumin were
measured within 442 days of onset in 131 stroke patients who were
free of apparent infections. Standard clinical predictors included initial
National Institutes of Health Stroke Scale (NIHSS), infarct size on
computed tomography (CT), and Glasgow scale. The individual
correlations with 6-month Glasgow outcome were IL-6, 0.42;
fibrinogen, 0.24; WBC, 0.35; albumin, 0.47; NIHSS, 0.53; infarct size,
0.19; and initial Glasgow, 0.57. (all P<.005) [4]

In the Framingham study, 1315 participants who were free of
cardiovascular disease had fibrinogen levels measured. During the
ensuing 12 years, cardiovascular disease developed in 165 men and
147 women. The risk of cardiovascular disease was correlated
positively to antecedent fibrinogen values higher than 126 to 696
mg/dL.[5]

The NIHSS score strongly predicts the likelihood of a patient's
recovery after stroke. A score of > 16 forecasts a high probability of
death or severe disability whereas a score of < 6 suggest good
recovery.[6] Since NIHSS score predicts severity of stroke we tried to
correlate plasma fibrinogen with stroke severity.

Methodology
a)Study design :-case control study

b) Study set up:-patient admitted in medicine wards and ICU at
tertiary care teaching hospital.60 consecutive cases were enrolled and
age and gender matched controls were selected from hospital staft and
volunteers. Hypertensive control cases were selected from patients
attending hypertension clinic.

¢) Inclusion criteria :- Computed tomography (CT) proven cases of
acute ischemic stroke within 48 hours of onset of symptoms were
selected as cases.

d) Exclusion criteria:-1) Diabetes mellitus.2) Seizure disorders,3)
Brain tumor,4)Ischemic heart disease,5) Valvular heart disease,6)
Chronic Alcoholics and cirrhosis ,7)anticoagulant drugs like
warfarin,etc.

e) Study period:-one year (February 2004 to Feb 2005)

60 cases satisfying inclusion and exclusion criteria were included in
study.60 controls were also selected. History , General examination,
detailed neurological examination was carried out.NIH stroke scale
was applied and score determined. CT scan of head was done to rule
out intracerebral bleed on admission itself. Laboratory investigations
were sent within 24 hours of hospital admission including plasma
fibrinogen estimation. Plasma fibrinogen level was estimated at
hematology laboratory by modified CLAUSS'S method and
quantitative estimation done using Multifibrin —U reagent of Behring
Werke A.G;Germany.

Statistical Analysis: Standard deviation and standard error of means
was determined. Student 't' test applied and level of significance
determined ,p value calculated. Correlation coefficient 'r' determined.P
value <0.05 was considered statistically significant. Computer
software programme Epi-info version 3.3/2004 was used.

Observations
Plasma fibrinogen was highly significantly increased in cases 349+
36.4 mg% (Range 290-420) as compared with controls 239.6+
45.01mg% (range 180-380); p<0.001. The plasma fibrinogen in males
(n=36) was 352.11+7.46 higher significantly than females 345.83+
11.46,p,0.05.

Table 1) Age wise distribution of plasma fibrinogen levels in case
and control (in mg/dl)

Group Age Cases(n=60) | Control(n=60) | 'p' 't'
(in Years)| (mean PF£SD) | (mean PF£SD) | value | value
I |31-40yr 318+27.75 227+22.18  [<0.001| 5.47
(n=75) (n=4)
II [41-50yr| 343.3+45.89 210+£31.62  [<0.001| 6.2
(n=06) (n=22)
I | 51-60yr| 352.2+35.4 225+24.05  [<0.001| 13.94
(n=22) (n=22)
IV [61-70yr | 353.3%36.04 265.2+43.24 <0.001| 7.31
(n=27) (n=25)

It was observed that plasma fibrinogen level increases as age advances
and difference in two age group was statistically highly significant.
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Table 2) Comparison of Plasma fibrinogen in hypertensive and
non-hypertensive

Hypertensive | Non Hypertensive T value and P
(n=40) (n=20) value
Cases | 354.75+37.8 337.5+£32.09 T=1.85,p=NS
Control | 255+45.8 209+21.4 T=5.29,p<0.001

There was no significant difference in plasma fibrinogen among
hypertensive and non hypertensive cases of acute ischemic stroke. But
plasma fibrinogen was significantly higher in hypertensive control
p<0.001 than non-hypertensive control.Total cholesterol,LDL-
CHO,and triglycerides were significantly higher in cases as compared
with control.

Table 3) NIHSS score on DAY 1 and plasma fibrinogen

NIHSS score No of casesn=60 [Mean plasma
fibrinogen mg%

0-6 6 (10%) 315+16.43

7-12 18 (30%) 360+24.6

13-42 36 (60%) 380+40.05

Plasma fibrinogen [36024.6mg/dl] was significantly raised (p<0.001)
in the cases who had highernscore between 7-12 than those with score
less than 6 (31516.43 mg/dl).

Table 4) Clinical profile of cases with type of stroke plasma
fibrinogen value and NIHSS on day 1

.. Mean plasma|Mean NIHSS
Clinical Type of No._of cases (mg/dl) score on day
stroke (n=60) .

fibrinogen 1
Ili/?scwbrachlal 3 (5%) 330210 5

onoparesis
Hemiparesis or 17 (28.33%) [341.76+33.58 [11.58
Hemiplegia

Hemiparesis / plegia

0,
with aphasia 14 (23.33%)

332.65+39.50 |14.78

Old CVE + Fresh 6(10%) 361.66+35.44 (20.66
CVE

CVE with Coma with |9 (15%) 392.21+25.87 |21.25
Hemiplegia

Cerebeller stroke 5(8.33%) 336+27.01 10.8
(cerebellar syndrome)

Lacunar stroke 6 (10%) 351.66+19.40 |11.66

It was observed that plasma fibrinogen was higher when stroke
severity by NIHSS score was more.

Table 5) Multiple logistic Regression Analysis of Risk factors in
Acute Ischemic stroke

Risk factor Adjusted (or)|95% CI |P value |Z value
odd ratio

1)Plasma fibrinogen(20.61 4.59-92.49|<0.001 |3.95

>350mg/dl

2)Total CHO 3.15 0.74-16.61{0.11 1.5

>200mg/dl

3) LDL-CHO 2.90 0.83-10.07/0.09 1.6

>100mg/dl

4) HDL-CHO 4.96 1.66-14.82{<0.01  (2.86

<40mg/dl

After adjusting for other risk factors and then did multivariate analysis,
increased plasma fibrinogen was very highly significantly (p =0.001)
associated with stroke, the other was low HDL-Cholesterol (p<0.01).
Mortality at the time of hospital discharge was 11.66%, including 4
males and 3 females. Mean age of cases was 58.57+5.56 years. Mean
plasma fibrinogen in them was 395.7+22.9 mg%. Mean NIH stroke
scale score was 21. Plasma fibrinogen values were more than 350
mg/dlin all cases and NTHSS score was >20 (R - 20-22).

DISCUSSION

The present study was carried out in CT (Computed Tomography)
proved cases of Acute Ischemic Stroke (AIS), who were in the age
group of 30 to 70 years.20 healthy controls and 40 hypertensive age
matched controls were selected. In our study, plasma fibrinogen level
was 349 + 36.4 mg/dl in cases was comparable to Di Napolie (2001)
and Mahesh Pai (2003) studies 413(1103 and 338.68+49.1 mg%
respectively.[7,8]

Mean age of cases in this study was 58.63 years range between (34 to
70 years) The plasma fibrinogen levels were found to increase
significantly with increase in age (P <0.001). In European study (2002)
showed a positive association of age and fibrinogen level.[9]

Mean plasma fibrinogen levels were in males was higher as compared
to females, the difference was statistically significant (P < 0.05). A.R.
Kumar (Secundarabad- 2005) plasma fibrinogen were higher in males
as compared with females.[10]

No significant difference was found in plasma fibrinogen level of
hypertensive and non hypertensive cases of ischemic stroke. But
Plasma fibrinogen was significantly higher in hypertensive control
p<0.001 than non-hypertensive. A. R. Kumar had found elevated
fibrinogen levels associated with hypertension Letcher RL (1981)
found fibrinogen levels were higher in patients with essential
hypertension than normotensive control. [10,11]

All lipid subtypes are significantly raised in cases (stroke) than
controls. There was positive correlation between fibrinogen and total
cholesterol, LDL-cholesterol and Triglycerides in the present study but
not with HDL-CHO.

J.F.Albucher (2000) in his study after multivariate analysis found low
HDL Cholesterol as only lipid subtype which is independently
associated with STROKE.We also found low HDL-CHO <40 mg%
was significantly associated with ischemic stroke p<0.01.[12]

Di Napoli et al (2001) in his study found positive correlation between
levels with severity stroke assessed with CNSS (Canadian
Neurological Stroke Scale). How ever no study is available to correlate
plasma fibrinogen with clinical severity by NIHSS (National Institute
of Health Stroke Scale) score, we made an attempt to find out their
relationship. Plasma fibrinogen was in cases who had NIHSS score
between 0 — 6, 7— 12 and + 13 was 316.6mg/dl, and 340.5 mg/dl and
358.8 mg/dl respectively. The difference was statistically highly
significant (P <0.001). There was positive correlation between plasma
fibrinogen level and NIHSS score onday 1 (r=0.43).

Conclusions

Plasma fibrinogen levels were highly significantly (P<0.001) raised in
cases of acute ischemic stroke as compared with controls .
Hypertensive case and controls had higher plasma fibrinogen. Plasma
fibrinogen positively correlated with total cholesterol, LDL choleste
rol, and triglycerides but not with HDL cholesterol. Plasma fibrinogen
levels were higher in men and smokers. Ischemic stroke cases with
higher stroke severity by NIHSS score had higher plasma fibrinogen
levels. Mortality was seen in cases with plasma fibrinogen higher than
350 mg% and NIHSS score more than 21
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