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Introduction: Increased plasma brinogen is  a  risk  factor  for  vascular  diseases related  to  
atherosclerosis.  Its  predictive  value  in  stroke  is  not  well  established. We  conducted  this  study  to  

establish  the  signicance  of  hyperbrinogenemia with  severity  and  functional  outcome of acute  stroke.   We   Methods:
studied  100  patients  who  got  admitted  with  stroke  within  24  hours of  symptom onset.  We  noted  the  history  regarding  
risk  factors  and  assessed  the severity  of  stroke by Scandinavian  stroke  scale  and  functional  outcome  of stroke by  
modied  Rankin  scale at  the time of admission  and  discharge.   Plasma brinogen  was  measured  in  all  patients.  The 
values  computed  and  analysed  with Pearson  correlation  and  chi-square  tests.  The  mean  brinogen  was  405.6  Results:
mg/dl.  The  mean  value  was  increased  in patients  having  ischemic  stroke.  Patients  having  hyperbrinogenemia  at  the 
time  of  admission  has  increased  severity  of  stroke  (p<0.01)  as  assessed  by Scandinavian  stroke  scale  (mean-29.91)  
and  similarly  has  poor  functional outcome  as  evidenced  by  increased  scores  of  modied  Rankin  scale  (p<0.01)  at the  
time  of  admission  and  discharge.12  patients  were  expired  during  the  course of  stay  in  hospital.  The  mean  brinogen  
among  the  dead  patients  was signicantly  higher  (439.58)  as  compared  to  overall  mean  brinogen  value. Among  the  
risk  factors,  although  the  mean  value  was  increased  in  smokers, hypertension  and  diabetes,  we  could  establish  a  
signicant  relation  only  with diabetes.   Increased  plasma  brinogen  shortly  after  ischemic  stroke  predicts   Conclusion:
the severity  and  poor  functional  outcome of stroke. 
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Neurology

INTRODUCTION
Stroke is a common neurological illness causing signicant 
morbidity and mortality among all hospital admissions in 
both developing and developed countries. The prevalence of 
stroke in India ranges from 84 to 262 per lakh in rural areas 
and 334 to 424 in urban areas .The case fatality rate is highest 
in Kolkata which corresponds to 42%. In urban India stroke 
accounts for 1% mortality of all hospital admissions, 4% in all 
medical cases and about 20% in all disorders of central 
nervous system [1]. Important Risk factor for stroke includes 
Diabetes, Hypertension, smoking and dyslipidemia. 
Fibrinogen is a soluble plasma glycoprotein that consists of 
three nonidentical pairs of polypeptide chains Aα, Bβ and γ 
chains [2]. In the rst phase of thrombus formation, thrombin 
converts soluble brinogen into insoluble brin. Thrombin 
cleaves Aα and Bβ chains thereby releasing brinopeptides . 
These brinopeptides initiate a process in which brin 
monomers begin to gel. These brin monomers polymerise to 
form brin polymers. This process continues and elongation of 
polymers causes formation of protobrils. Once a critical [1] 
mass of long protobrils is established, the protobrils form 
lateral contacts with other protobrils thereby forming brin 
clot. Fibrin clot thereby potentiates formation of thrombosis. 
Epidemiological observations indicate that high plasma 
brinogen levels strongly correlate with two major thrombotic 
complications of atherosclerosis, stroke and myocardial 
infarction. Thrombosis is increasingly recognised as a central 
mechanism in stroke as well as in myocardial infarction. 
Fibrinogen is involved in events thought to play a major role in 
thrombosis [3]. At the beginning of stroke the elevated level of 
inammatory markers such as C-reactive protein (CRP) or 
br inogen may reect  the under ly ing burden of 
atherosclerosis and/or the association of concomitant risk 
factors (e.g. Diabetes mellitus, Hypertension, Obesity)[4]. In 
addition, the blood level of these markers could rise during 
stroke as a part of the acute phase reaction [1] . There is a 
signicant inter individual variability in inammatory 
response after stroke. In Scottish heart health study it was 
found that plasma brinogen level was elevated in smokers, 
premature heart disease, known hypertensive patients, 
Diabetics and patients with intermittent claudication. In 
another study it was found that sustained increase in 

brinogen value during an acute stroke episode predicts the 
worse outcome irrespective of the baseline brinogen value. 
In this study, the brinogen was measured at day 1,7, and 14 
and compared with stoke outcome scales NIHSS (National 
Institute of Health Stroke Scale) and Modied Rankin Scale. 
The relationship between brinogen and thrombosis may 
strengthen the predictive value of this protein and suggest 
new treatment in management of stroke. It remains uncertain 
whether this rise in inammatory marker is an epipheno-
menon to stroke severity or it contributes independently to 
functional stroke outcome. Many case control studies done 
previously proven that plasma brinogen levels was elevated 
in smokers, hypertensives and dyslipidemia patients. Hence 
this study is designed to investigate mainly the association 
between plasma brinogen levels and acute stroke outcome 
[5] . 3 

METHODS 
This study was conducted in our medical college hospital. 
Patients were recruited from medicals wards and IMCU. A 
total of about 110 patients were selected and 10 of them were 
excluded as per exclusion criteria used. The remaining 100 
patients were included in the study. Informed consent was 
obtained from all patients. Plasma brinogen value was 
estimated in all 100 patients admitted with stroke who got 
admitted within 24 hours of stroke onset. 

Inclusion Criteria 
Patients who got admitted in our hospital within 24 hours of the 
onset of stroke. 
Exclusion Criteria 
1. Patients admitted with stroke more than 24 hours from 

onset. 
2. Patients refused to give consent for the study, 
3. Patients having renal failure, 
4. Inammatory disease, 
5. Active viral hepatitis, 
6. Infection, 
7. Severe dehydration 
8. History of myocardial infarction or 
9. Surgery in 3 months. 
10. Patients having space occupying lesions, 
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11. Subdural hematoma.   

METHODOLOGY
For all the 100 cases admitted, detailed clinical examination 
done and history was taken regarding smoking, alcohol, 
diabetes, hypertension, coronary heart disease, renal 
disease, any infection, surgery, trauma. Blood sugar, ECG and 
routine investigation was done. CT BRAIN was done in all 
patients to classify ischemic or haemorrhagic stroke. And for 
all the patients in our study Scandinavian stoke scale was 
calculated at the time of admission. Also modied Rankin 
score was calculated in all the patients during the time of 
admission and discharge. Plasma brinogen was measured 
in all these 100 patients who are included in the study and the 
values interpreted. 

DISCUSSION 
This study was conducted among the Indian population 
involving 100 patients who got admitted in our hospital with 
clinical features and investigations suggestive of 
cerebrovascular accident. We evaluated history regarding 
smoking, alcoholism known hypertension and diabetes. And 
also we measured blood pressure random blood sugar and 
other parameters. We calculated the severity of stroke at the 
time of admission by Scandinavian stroke scale and 
measured the functional outcome of patients by modied 
Rankin scale at the time of admission and discharge. We 
measured plasma brinogen in all the patients in our study 
group. In our study no patients were treated with thrombolysis 
for stroke. Many studies demonstrated that increased level of 
inammatory markers like IL-6, CRP, brinogen following an 
acute stroke predicts an unfavourable outcome among stroke 
patients. Fibrinogen is one such acute phase protein. Cerebral 
ischemia triggers the acute phase reaction and thereby 
increasing the concentration of brinogen value following an 
acute stroke. We evaluated the brinogen value with 
Scandinavian stroke scale(ranges from 0-58) and found that 
the brinogen value was inversely related with stroke severity 
and it was found to be statistically signicant (p<0.01). The 
mean SSS scoring was 29.91.Hence patients having high 
brinogen value associated with increased severity of stroke. 
Swarowskaet all [80] conducted a study of about 266 patients 
admitted with stroke. They measured the brinogen value at 
admission 7th and 14th day and correlated with the severity 
and outcome of the patients with NIHSS and MRS measured 
at day 1 and 30th day and found a signicant correlation 
between brinogen and stroke severity and outcome. 
Modied Rankin scale ranges from 0-6. The value of 6 
indicates the patient is dead. Higher value of MRS score 
indicate poor functional outcome. In our study the modied 
Rankin scale measured at the time of admission and 
discharge correlated well with the brinogen value and was 
statistically signicant. The mean MRS at the time of 
admission was 3.96. Hence higher the brinogen value at the 
time of admission poorer the functional outcome of stroke 
patients. We proceeded with computing correlation coefcient 
for these parameters and found a higher value for MRS-at the 
time of admission( correlation coefcient0.594) and least 
value with diastolic blood pressure(correlation coefcient 
0.054) We also tried to correlate between the brinogen value 
with important risk factors like smoking, alcohol, systemic 
hypertension and diabetes. The mean brinogen value was 
increased with smoking systemic hypertension and diabetes. 
The mean brinogen was normal in patients who are 
alcoholic. And we could establish a statistically signicant 
relationship only with patients having diabetes. In the Scottish 
heart health study, plasma brinogen was measured in 8824 
patients and found a signicant brinogen elevation in 
patients with premature heart disease, diabetes, hypertension 
and intermittent claudication. In Framingham study they 
found a signicant correlation between smokers and 
brinogen value. The brinogen value was elevated in 
smokers as compared to non-smokers and found to be 

statistically signicant.  Also we found there was a signicant 
correlation between the random blood sugar and diabetes 
with brinogen value depicting the importance of underlying 
atherosclerotic process in diabetes. In our study 12 patients 
were expired during the course of stay in hospital and we 
found that the mean brinogen was elevated among the dead 
patients indicating higher values of brinogen with worst 
outcome. The limitation of our study is that we did not measure 
other inammatory markers associated with acute stroke like 
IL-6 C-Reactive protein. 

CONCLUSION 
Following conclusion was made from our study. 1. Plasma 
brinogen level at the time of admission correlated with the 
severity of stroke. This is evidenced by as the plasma 
brinogen value increases the Scandinavian stroke scale 
decreases. 2. Although the mean brinogen value was 
increased among smokers, hypertensive, and diabetes we 
could not establish a statistically signicant correlation 
between brinogen and smokers and hypertension patients, 
whereas in diabetics a signicant correlation was observed. 
3. Plasma brinogen acts as a prognostic marker to predict 
functional outcome of stroke. This is evidenced by higher 
plasma brinogen values correlated with modied Rankin 
scale at the time of admission and discharge. 
 
Future Directions 
Although the brinogen as an inammatory marker, predicts 
the severity and functional outcome in acute stroke, it was still 
unclear whether the elevation is an epiphenomenon to stroke. 
Hence it is important to recognise the mechanisms leading to 
elevation of this inammatory marker in stroke so that 
brinogen could be a potential therapeutic target. 
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