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ABSTRACT 
Background: Stroke is described as sudden neurological deficit with a focused vascular origin. A trial fibrillations, carotid 
stenosis, myocardialinfarction, hypertension, diabetes, hyperlipidaemia, obesity, smoking and atrialmyxomas are all risk 
factors for stroke and are closely related with high fibrinogen levels. 
StrokemortalityinurbanIndiaaccountsfor1%ofallhospitaladmissions,4% of all medical cases, and around 20% of all central 
nervous system illnesses. Higher plasma fibrinogen levels in stroke patients are associated with an increased risk of poor 
functional outcome, short-term death and new cardiovascular events. Methodology: The present case control study was 

conducted amongst50 cases of acute stroke. Plasma fibrinogen levels of 50 consecutive patients with acute stroke presenting 
to the OPD/Casualty or getting admitted in Saraswathi Institute of Medical Sciences were compared with 50 controls who 
were  not suffering from stroke with matched age, sex and risk factors. Unpaired t test was applied to compare mean 
fibrinogen levesl of two groups. For statistical significance p value less than 0.05 was taken with 95% confidence interval. 
Results: Fibrinogen levels among control group (267.0±98) were low compared to patients with overall stroke (428.8±97.8) 
, either ischemic (470±80.5) or haemorrhagic stroke (387.6±97.6).Patients with Ischemic Stroke consisting Mean Fibrinogen 
levels of (508.8 mg/dL ± 74.6) and haemorrhagic stroke with  mean fibrinogen levels of 487.5±66  had worst outcome.  
Conclusion: There was significant difference of mean fibrinogen levels among survival and non-survival group of patients 

in ischemic and haemorrhagic stroke. Patients with poor outcome had higher mean fibrinogen levels compared to patients 
who survived. 
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INTRODUCTION 

According to World Health Organization guidelines, a 

stroke is described as "rapidly developing clinical 
symptoms of focal or global impairment of brain 

function lasting longer than 24 hours (unless stopped 

by surgery or death) with no clear cause other than a 

vascular origin”.1 

Stroke is described as a sudden neurological deficit 

with a focused vascular origin. A trial fibrillation, 

carotid stenosis, myocardial infarction, hypertension, 

diabetes, hyperlipidaemia, obesity, smoking and a trial 

myxomas are all risk factors for stroke. Stroke 

mortality in urban India accounts for1%o fall hospital 

admissions, 4% of all medical cases, and around 20% 

of all central nervous system illnesses. 
Stroke is the third most common cause of disability 

and the second most common cause of death globally. 

Elevated fibrinogen levels are linked to carotid 

stenosis, peripheral vascular disease, atherosclerosis, 

and coronary heart disease.2Higher plasma fibrinogen 
levels in stroke patients are associated with an 

increased risk of poor functional outcome, short-term 

death, and new cardiovascular events.3 

Increased plasma fibrinogen in high-risk patients with 

coronary heart disease predicts short-term death. 

Fibrinogen is used as a marker for both acute phase 

response and atherosclerosis. Fibrinogen (FIB) is a 

vital coagulation factor and an inactive precursor of 

fibrin. In addition to its role in coagulation, FIB plays 

an important part in systemic inflammation. 

Fibrinogen levels may be higher in stroke patients 

compared with nonstock patients. High levels of 
fibrinogen can increase the risk of stroke and 

consequently induce a poorer out‐ come. 4,5 
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Therefore, clarifying the link between fibrinogen and 

thrombosis may increase the protein's predictive 

usefulness and provide a novel stroke care strategy. 

Consequently, the purpose of this investigation is to 

ascertain whether plasma fibrinogen levels are related 
to acute stroke. 

 

METHODOLOGY 

The present case control study was conducted among 

50 cases of acute stroke (25 cases of ischemic + 25 

cases of Haemorrhagic stroke) and 50 controls 

without stroke historywith matched age, sex and risk 

factors. Patients of acute cerebrovascular accident in 

whom CT scan showed cerebral infarct or 

haemorrhagic infarct wereenrolled for the study. 

Patients with evidence of uraemia, infection, active 

hepatic disease, suffered from myocardial infarction 
in last three months, or have undergone surgery in last 

three months were excluded from the study.Data of 50 

cases with acute stroke was collected within 24 hours 

of the onset of symptoms. Detailed history was taken 

to find out the risk factors such as hypertension, 

diabetes, smoking and alcohol consumption. 

Hypertension was diagnosed by JNC VII criteria. 

Diabetes was diagnosed by American Diabetes 

Association criteria. Patients were followed up till 

they were discharged from the hospital.Plasma 

fibrinogen levels of 50 consecutive patients with acute 
stroke presenting to the OPD/Casualty or getting 

admitted in Saraswathi Institute of Medical Sciences 

were compared with 50 controls who were not 

suffering from  stroke. SPSS version 25 was used for 

statistical data analysis. Unpaired t test was applied to 

compare mean fibrinogen levels of two groups. For 

statistical significance p value less than 0.05 was 

taken with 95% confidence interval. 

 

RESULTS 

The study included total 100 participants. Among 
them , 50 were controls and 50 were stroke patients. 

Among stroke patients, 25 were haemorrhagic stroke 

patients and 25 were ischemic stroke patients. The 

study ran through the age group of study-participants 

of 40 to 84 years, out of which 54% were females and 

46%  were males. Mean age of control group were 

68±7 which was higher as compared to stroke patients 

(62±10.1) however the difference was statistically 

insignificant and both the groups were comparable. 11 

stroke patients were alcoholics and 29 had tobacco 

consumption. 24% of control group study participants 

were overweight compared to 40% of stroke patients 
classified as BMI more than 25 as depicted in Table 1. 

As shown in table no. 2, fibrinogen levels among 

control group (267.0±98) were low as compared to 

patients with overall stroke (428.8±97.8) , either 

ischemic (470±80.5) or haemorrhagic stroke 

(387.6±97.6). Difference of fibrinogen levels between 

the two groups was statistically significant.  

As shown in Table no. 3, Patients with Ischemic 

Stroke consisting Mean Fibrinogen levels of 508.8 

mg/dL ± 74.6 and haemorrhagic stroke with  mean 

fibrinogen levels of 487.5 mg/dl ±66  had the worst 
outcome. Haemorrhagic Stroke consisting Mean 

Fibrinogen levels of  356 mg/dL +- 84.3 and ischemic 

stroke patients with mean fibrinogen levels of  

428±66 mg/dl survived well. There was significant 

difference of mean fibrinogen levels among survival 

and non-survival group of patients with ischemic and 

haemorrhagic stroke. 

Table 1: Comparison of Socio-demographic profile of control group with stroke cases 

Factors 
Control 

group 

Stroke cases p value 

Haemorrhagic Ischemic Total case 

Age (years) 63±7 61±9.7 64±10.4 62±10.1 0.56 

Male 23 (46%) 13 (52%) 10 (40%) 23 (46%) >0.05 

Female 27 (54%) 12 (48%) 15 (60%) 27 (54%) >0.05 

Alcoholics 10 (20%) 4 (16%) 7 (28%) 11 (22%) 0.80 

Tobacco Consumers 8 (16%) 15 (60%) 14 (56%) 29 (58%) <0.001* 

BMI >25 12 (24%) 10 (40%) 10 (40%) 20 (40%) 0.021* 

 

Table 2: Comparison of mean fibrinogen level of control group with stroke cases 

Study group 

 

Fibrinogen (mg/dL) 

Mean±sd 

p value # 

Control (n=50) 267.0±98 - 

Total Stroke Case 
(n=50) 

428.8±97.8 <0.001* 

Ischemic (n=25) 470±80.5 <0.001* 

Haemorrhagic 

(n=25) 
387.6±97.6 <0.001* 

# Unpaired t test applied between control group mean fibrinogen level with stroke patients 
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Table 3: Comparison of mean fibrinogen level of stroke cases according to their survival status 

Outcome 

Fibrinogen 

(mg/dL) 

Mean±sd 

value 

p value # 

Ischemic Stroke 

Alive 428±66 66.0 0.008* 

Died 508.8±74.6 74.6 

Haemorrhagic Stroke 

Alive 356±84.3 84.3 0.002* 

Died 487.5±66.4 66.4 

# Unpaired t test was applied 

 

DISCUSSION 
Present case control study was done among 100 

participants with randomly selected 50 stroke patients 

and 50 patients in control group without stroke. Out of 

total 100 patients, 46% were males and 54% were 

female. Mean age of patient among control were 63±7 

years and among stroke group was 62±10.1 years. A 

similar study was done by Rizwan et al. included 118 

patients, 79 of whom (66.9%) were men and 39 

(33.1%) were women. Patients' ages ranged from 28 

to 78, with a mean age of 49.46 + 9.35 years which 

was lower compared to our study findings.6Males had 
significantly greater fibrinogen levels than females 

that might be due to more use of tobacco consumption 

by male compared to females, and these levels 

increase with age.7 

24% participants from the control group were seen to 

have BMI more than 25. Whereas among stroke 

patients, Overweight were 28% and pre-Obese were 

32%. It was seen to have significant association 

between BMI classification and Stroke. According to 

the Bingi S., B Balaji. et al. study, the mean body 

mass index (BMI) in Group B was not statistically 

different from Group A (P < 0.001). When compared 
to Group B, where 68 percent of the participants had a 

BMI between 21 to 25, 24% had a BMI between 26 to 

30, and 8% had a BMI between 15 to 20, subjects in 

Group A had a BMI of between 21 to 25, 24% 

between 15 to 20, and 18% had a BMI of between 26 

% 30.8 

There was no significant association linked to past 

alcohol use with Stroke as 84% of Haemorrhagic 

Stroke and 72% of Ischemic Stroke had no history of 

Alcohol use. This conclusion goes parallel with 

Control group as well, having only 20% of 
participants having use of alcohol out of 50 subjects. 

According to Bingi S., B Balaji. et al. study, It was 

noted that the non-alcoholic study group's plasma 

fibrinogen levels were substantially higher than those 

of the other groups (F = 31.27, P < 0.001). Between 

alcoholic controls and non-alcoholic controls, 

alcoholic cases and alcoholic controls, and alcoholic 

cases and non-alcoholic controls, there was no 

statistically significant difference in plasma fibrinogen 

levels, P > 0.05.8 

Tobacco consumption was seen to be significantly 

associated with Stroke cases. 60% of patients with 
Haemorrhagic Stroke and 56% of, the patients with 

Ischemic Stroke were seen to have previous/current 
Tobacco use. For instance, a study by Lu et al. found 

that current tobacco use only increases the risk of 

ischemic stroke, whereas former smokers have an 

increased risk of both ischemic and hemorrhagic 

stroke of between 50 and 60 percent.9.The percentage 

of hemorrhagic stroke attributed to smoking was 4-

12% in men and 1-9% in women, according to a study 

by Woodward et al. The equivalent percentages for 

ischemic stroke were 11–27 and 1-22%.10 

In present study it is average fibrinogen level 

(428.8±97.8 mg/dL) of total stroke patients was 
higher than control group. Where, ischemic stroke 

patients mean fibrinogen level was 470±80.5 mg/dL 

and haemorrhagic stroke was 387.6±97.6 mg/dL. 

Difference of fibrinogen level of cases and control 

was statistically significant.  Similar to our finding 

Samir et al11 study found a statistically significant 

increase in serum fibrinogen levels in stroke groups 

compared with a non-stroke group (P .001). 

There was no a significant difference in fibrinogen 

levels based on gender, Alcohol use or smoking, 

corroborating the findings of Bruno et al.12, who 

evaluated fibrinogen levels once in 1525 individuals 
with noninsulin-dependent diabetes. In contrast, 

Giansante et al.13discovered that male smokers had 

higher fibrinogen readings in 516 normal participants, 

whereas this was the opposite in non-smokers.  

According to Samir et al. cut-off value of fibrinogen ≥ 

557 mg/dL seems to be a guide for prediction of 

mortality in the ischemic stroke patients.11Similarly 

our study revealed that a cut-off value of serum 

fibrinogen ≥508.8 mg/dL could be considered as a 

predictable value in determining the development 

of ischemic stroke supporting the results of similar 
studies. 14,15 

One of the major limitations of our study was the 

measurement of fibrinogen after the occurrence of 

acute stroke, making it difficult to distinguish 

hyperfibrinogenaemia as a cause or a result (as one of 

the acute phase reactants), as well as the lack of serial 

daily measurement of fibrinogen with its impact on 

prognosis and outcome, necessitating a long-term 

prospective cohort study that followed high-risk 

individuals for the development of acute stroke with 

routine monitoring. The measurement of fibrinogen 

48 hours after intensive care unit admission without a 
precise correlation to the stroke's start was another 
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limitation.. Lastly, this research did not take into 

account the correlation between imaging results and 

the Glasgow Coma Scale and fibrinogen levels. 

 

CONCLUSION 
There was significant difference of mean fibrinogen 

levels among survival and non-survival group of 

patients in ischemic and haemorrhagic stroke.Mean 

fibrinogen levels were higher in acute stroke patients 

compared to control group. Patients with poor 

outcome had higher mean fibrinogen levels compared 

to patients who survived at the end of the study. 

 

CONFLICTS OF INTEREST 

Nil 

 

             REFERENCES 
1. Farghaly WMA, El-Tallawy HN, Shehata GA, 

Rageh TA, Abdel-Hakeem NM, Abd Elhamed 
MA, et al. Epidemiology of nonfatal stroke and 
transient ischemic attack in Al-Kharga District, 
New Valley, Egypt. Neuropsychiatr Dis Treat. 
2013 Nov 18 [2022 Aug 5];9:1785.  

2. Hartman J, Frishman WH. Inflammation and 
atherosclerosis: A review of the role of 
interleukin-6 in the development of 

atherosclerosis and the potential for targeted drug 
therapy. Cardiol Rev. 2014 [2022 Aug 
5];22(3):147–51.  

3. Samir GM; K, Osama A.; Fawzy MS; SMEM. 
Study of Fibrinogen Level in Acute Ischemic 
Stroke Patients... : Egyptian Journal of Critical 
Care Medicine. The Egyptian Journal of Critical 
Care Medicine. 2020 [2022 Aug 25];7(2):51–6.  

4. Ahn HJ, Chen ZL, Zamolodchikov D, Norris EH, 
Strickland S. Interactions of β-Amyloid Peptide 
with Fibrinogen and Coagulation Factor XII may 
contribute to Alzheimer’s Disease. Curr Opin 
Hematol. 2017 Sep 1 [2022 Aug 22];24(5):427.  

5. Hay JR, Johnson VE, Young AMH, Smith DH, 
Stewart W. Blood-Brain Barrier Disruption Is an 
Early Event That May Persist for Many Years 

After Traumatic Brain Injury in Humans. J 
Neuropathol Exp Neurol. 2015 Dec 1 [2022 Aug 
22];74(12):1147–57.  

6. Rizwan M, Taha Lodhi M, Maqsood A, Mukhtar 
Sayed T. A Study of Lipid Profile in Chronic 
Kidney Disease Patients. Pakistan Journal of 
Medical and Health Sciences. 2021 Sep 
30;15(9):3087–90.  

7. Perumalla Varun Kumar A, Srinivas Reddy G, 
Professor A. Estimation of Plasma Fibrinogen 
Levels in Acute Stroke Patients. 2018 [2022 Aug 
22];06.  

8. Srinivas B, Balaji B. A Clinical Study of Plasma 
Fibrinogen Level in Ischemic Stroke. Int J Sci 
Study. 2018 [2022 Oct 29];120(120).  

9. Lu M, Ye W, Adami HO, Weiderpass E. Stroke 

Incidence in Women under 60 Years of Age 
Related to Alcohol Intake and Smoking Habit. 
Cerebrovascular Diseases. 2008 [2022 Nov 
1];25(6):517–25.  

10. Shah RS, Cole JW. Smoking and stroke: the more 
you smoke the more you stroke. Expert Rev 
Cardiovasc Ther. 2010 [2022 Nov 1];8(7):917.  

11. Samir GM, Khalil OA, Fawzy MS, Sadek A. 

Study of Fibrinogen Level in Acute Ischemic 
Stroke Patients... : Egyptian Journal of Critical 
Care Medicine. The Egyptian Journal of Critical 
Care Medicine. 2020 Dec [2022 Oct 29];7(2 and 
3):51–6.  

12. Bruno G, Cavallo-Perin P, Bargero G, Borra M, 
D’Errico N, Pagano G. Association of fibrinogen 
with glycemic control and albumin excretion rate 

in patients with non-insulin-dependent diabetes 
mellitus. Ann Intern Med. 1996 Oct 15 [2023 Mar 
6];125(8):653–7.  

13. Fibrinogen, D-dimer and thrombin-antithrombin 
complexes in a random population sample: 
relationships with other cardiovascular risk factors 
[Internet]. [2023 Mar 6].  

14. Imran I, Lamsudin R, Idjradinata P, Achmad TH, 
Maskoen A, Wibowo S, et al. Association of β-

fibrinogen promoter gene polymorphism 
(−148C/T), hyperfibrinogenemia and ischemic 
stroke in young adult patients. Egyptian Journal of 
Medical Human Genetics. 2015 Jan 1;16(1):11–7.  

15. Kofoed SC, Wittrup HH, Sillesen H, 
Nordestgaard BG. Fibrinogen predicts ischaemic 
stroke and advanced atherosclerosis but not 
echolucent, rupture-prone carotid plaques: the 

Copenhagen City Heart Study. Eur Heart J. 2003 
[2023 Mar 6];24(6):567–76.  

 

 


	Original Research
	1Post Graduate Resident, 2Professor, Department of General Medicine Saraswathi Institute of Medical Science, Anwarpur, Pilkhuwa, Hapur, Uttar Pradesh, India


