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ABSTRACT 
 

Background: Stroke remains the leading cause of death and severe disability in young and elderly 
people. In Pakistan health care facilities are limited with neuroimaging inaccessible in certain areas; 
plasma fibrinogen is an easily available and cost effective parameter.  
Aim: To determine correlation between mean plasma fibrinogen level and mean lesion volume on CT 
scan in acute ischemic stroke. 
Methods: This cross Sectional Study was conducted from 23 Mar 2013 to 15 Aug 2013 at Neurology 
and General Medicine Departments of Military Hospital Rawalpindi (MH). We included 40 cases 
between 35 to 65 years of both genders with acute ischemic stroke confirmed on CT scan. 
Results: In our study, mean age was calculated as 53.45+7.03 years, 29(72.5%) were male and 
11(27.5%) were females, mean infarct volume in our study was calculated as 64.32+1.15 cm

3
 while 

mean plasma fibrinogen level was calculated as 4.78+1.43 g/L, correlation coefficient r value was 
calculated as 0.5 while p value was calculated as 0.02.  
Conclusion: We concluded a positive correlation between mean plasma fibrinogen level and mean 
lesion volume on CT scan in acute ischemic stroke.  
Keywords: Acute ischemic stroke, mean plasma fibrinogen level, mean lesion volume, correlation. 

 

INTRODUCTION 
 

Stroke is a dreadful disease, has devastating 
consequences for individual and the community. It 
has recently become the second leading cause of 
death and disability worldwide

1
. In Pakistan as 

compared to existing worldwide literature, the 
prevalence of stroke is almost twice the highest and 
is reported to be 4.8%

2-4
. 

 Almost 85% of all strokes are ischemic and 
remaining 15% are hemorrhagic

5
. Prompt diagnosis 

and an estimation of size of infarct improve the 
clinical outcome and minimize disability. Research 
and studies are going on worldwide to establish 
methods for early diagnosis and improve the clinical 
outcome.  
 Computerized axial tomography (CT) brain is the 
standard initial imaging study. CT scan may appear 
normal in early stages of ischemic stroke but for 
intracerebral hemorrhage (ICH) it is the fastest and 
most robust technique

6
. A number of biological 

markers such as leptin, high sensitivity C-reactive 
protein (hs-CRP), insulin, cortisol, fibrinogen, protein 
C, protein S, vonWillebrand factor, D-dimer, 
Antithrombin III and MMP-9 have been evaluated for 
their prognostic values and their relationship with 
lesion volume in stroke patients

7
. 

 Fibrinogen is a plasma glycoprotein that is 
converted by thrombin into fibrin during blood clot  
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formation. Fibrinogen circulates in the plasma at a 
concentration of approximately 200 to 400mg/dL, with 
a half-life of four days and a catabolic rate of 
approximately 25 percent per day

8
. The mean 

Fibrinogen levels was higher in patients with ischemic 
infarct (381±126 mg/dl) as compared to intracerebral 
hemorrhage (348±96 mg/dl)

9,10
. The acute phase 

response can elevate plasma fibrinogen by two- to 
20-fold. The peak elevation in fibrinogen during the 
acute phase occurs by three to five days, with a 
gradual return to baseline following resolution of the 
inflammation

11,12
. Epidemiologic studies indicate that 

high fibrinogen levels are associated with stroke 
severity in almost all studied populations

13
. Plasma 

fibrinogen levels increase after ischemic stroke and 
are also associated with stroke prognosis, they along 
with other markers like IL-6 and miR-210 have a 
prognostic sensitivity of 95.2%

14
. In another study 

increase in fibrinogen level positively correlated in 
patients with cerebral infarction of different sizes

15
.A 

detail review of literature showed positive correlation 
between mean plasma fibrinogen level and mean 
lesion volume in acute ischemic stroke with r=0.5 and 
p=0.005

3
.  

 Some animal studies suggest that fibrinogen has 
an intrinsic CNS toxicity, promoting apoptosis, 
neurodegeneration and an inhibition of functional 
recovery after injury

16
. 

 In a developing country like Pakistan where 
health care facilities are limited with neuroimaging 
inaccessible in certain areas, plasma fibrinogen is an 
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easily available and cost effective parameter. The 
purpose of this study is to determine the correlation 
between mean plasma fibrinogen level and infarct 
volume on CT scan among local patients with acute 
ischemic stroke. On the basis of fibrinogen levels, it 
can be recommended as a screening tool for 
estimation of infarct volume. 
 

MATERIALS AND METHODS 
This cross Sectional Study was conducted from 23 
Mar 2013 to 15 Aug 2013 at Neurology and General 
Medicine Departments of Military Hospital Rawalpindi 
(MH). We included 40 cases between 35 to 65 yrs of 
both genders with acute ischemic stroke confirmed 
on CT scan. Patients excluded from study were those 
with history of recurrent strokes, known bleeding 
disorder like ITP, chronic liver disease and on 
anticoagulants, antiplatelet drugs or chemotherapy. 
Moreover Suspicion of any disease as pulmonary 
embolism, deep vein thrombosis, malignancy, sepsis 
or concurrent severe systemic illness that may cause 
raised fibrinogen level. The above mentioned 
conditions act as confounders and if included will 
introduce bias in the study results. 
 Informed consent was taken after explaining 
purpose and benefits of study from those patients 
fulfilling the inclusion criteria regarding the study 
enrolment. This study was conducted after approval 
from the hospital’s ethical and research committee. 
All indoor patients meeting the inclusion criteria were 
included in the study. The diagnosis of acute stroke 
was based on symptoms of focal neurologic deficit 
and CT scan brain evidence of infarct.  
 All patients were subjected to detailed history 
and examination. Mean Lesion volume on CT scan 
was calculated by the following formula: A×B×C/2, 
where A is the largest diameter and B is the 
perpendicular diameter of the infarct lesion, as 
measured, and C is the sum of the thicknesses of the 
slices where the lesion was visible. 
 From all patients 5 cc of blood was taken under 
strict aseptic technique and sent to specified 
laboratory of the hospital on the same day. Plasma 
fibrinogen level was measured under the supervision 
of an experienced pathologist. The mean plasma 
fibrinogen value was measured in terms of g/L 
(Normal Value: 1.5 - 4.0 g/L). 
 Strict exclusion criteria were followed to control 
confounders and bias in study results.  
 Data collected was entered in SPSS 16. Mean ± 
SD was calculated for continuous variables like age, 
infarct volume on CT scan, Plasma fibrinogen level 
and categorical variable like gender were expressed 
as frequencies and percentages. Correlation 
coefficient in range of (+1,-1) was calculated to 
investigate the bivariate relationship between Plasma 

fibrinogen level and infarct volume on CT scan. P 
value less than 0.05 was significant. All Results were 
presented as tables and graphs. 
 

RESULTS 
 

A total of 40 cases fulfilling the inclusion/exclusion 
criteria were enrolled to determine correlation 
between mean plasma fibrinogen level and mean 
lesion volume on CT scan in acute ischemic stroke. 

Age distribution of the patients was done which 
shows that 12(30%) were between 35-50 years and 
28(70%) were between 51-65 years of age, mean+sd 
was calculated as 53.45+7.03 years (Table 1). 

Gender distribution of the patients was done 
which shows that 29(72.5%) were male and 
11(27.5%) were females (Table 2) 
Correlation between Mean Infarct Volume on CT 
Scan and Mean Plasma Fibrinogen level: Mean 
infarct volume in our study was calculated as 
64.32+1.15 cm

3 
while mean plasma fibrinogen level 

was calculated as 4.78+1.43g/L, correlation 
coefficient r value was calculated as 0.5 while p value 
was calculated as 0.02 (Table 3). 
 
Table 1: Age distribution (n=40) 

Age (in years) n %age 

35-50 12 30 

51-65 28 70 

Total 40 100 

Mean+sd 53.45+7.03 

 
Table 2: Gender distribution (n=40) 

Gender n %age 

Male 29 72.5 

Female 11 27.5 

Total 40 100 

 
Table 3: Correlation between mean infarct volume on CT 
scan and mean plasma fibrinogen level (n=40) 

Mean infarct volume Mean plasma fibrinogen level 

64.32+1.15 cm
3
 4.78+1.43 g/L 

Correlation coefficient r=0.5                P value= 0.02 

 

DISCUSSION 
 

Stroke remains the third leading cause of death and 
the leading cause of severe disability in portions of 
Asia in young 

17
and elderly people 

18-20
. Actually, the 

successful therapy for acute stroke is thrombolysis 
and bleeding is often a complication that can also 
depend on the lesion size

21
. 

 We considered that developing country like 
Pakistan where health care facilities are limited with 
neuroimaging inaccessible in certain areas; plasma 
fibrinogen is an easily available and cost effective 
parameter. However, we planned to determine the 
local correlation between mean plasma fibrinogen 
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level and infarct volume on CT scan among patients 
with acute ischemic stroke. On the basis of fibrinogen 
levels, it can be recommended as a routine screening 
tool for estimation of infarct volume. 
 In our study, 12(30%) were between 35-50 
years and 28(70%) were between 51-65 years of 
age, mean+sd was calculated as 53.45+7.03 years, 
29(72.5%) were male and 11(27.5%) were females, 
mean infarct volume in our study was calculated as 
64.32+1.15cm

3
 while mean plasma fibrinogen level 

was calculated as 4.78+1.43g/L, correlation 
coefficient r value was calculated as 0.5 while p value 
was calculated as 0.02.  
 Our findings are in agreement with Varoqlu AO

7
 

who recorded a positive correlation between mean 
plasma fibrinogen level and mean lesion volume in 
acute ischemic stroke with r = 0.5 and p = 0.005

3
. 

 Another study conducted in 2008 by Sturgeon 
and colleagues to determine haemostatic agents and 
inflammation risk factors in cerebral hemorrhage 
indicated that increasing the Willebrand factor and 
fibrinogen will increase the rate of bleeding

22
. 

 Another study conducted in the US showed the 
relationship between anchored treatment (an agent 
which is anti-fibrinogen) and the health of patients 
after the treatment. It was indicated that plasma 
concentrations were higher in ICH patients who were 
less symptomatic

23
. 

 Our results indicate the association of 
inflammatory biomarkers with ischemic lesion size 
suggesting the contribution of inflammation as a 
prognostic indicator for the development of clinical 
complications following cerebral acute events. High 
fibrinogen concentrations provide additional 
information about risk, even if it is simply a bystander 
of the inflammatory response in ischemic stroke and 
transient ischemic attack

24 
https://stroke.ahajournals. 

org/content/40/5/1549.full - ref-12https://stroke. 
ahajournals.org/content/40/5/1549.full - ref-25https:// 
stroke.ahajournals.org/content/40/5/1549.full - ref-26. 
All of the studies are also consistent in showing that 
the effect of fibrinogen on stroke prognosis is 
somewhat attenuated with more thorough adjustment 
for confounding variables, because fibrinogen is 
correlated with many known prognostic factors. The 
contribution of fibrinogen to the improvement of any 
prognostic prediction model would depend on exactly 
which other variables are included in the model. It 
follows logically that measures of prediction such as 
area under the receiver-operating-characteristic 
curve would always be better with inclusion of 
fibrinogen than without it. 
 The primary goal of biomarker use in stroke 
patients should be the identification of high-risk 
individuals who can be targeted for aggressive acute 
treatment and improved secondary prevention 

measure. Because compliance with lifestyle 
recommendations is directly related to the absolute 
risk perceived by the patients, the fibrinogen addition 
in screening procedures provides an improved 
prediction tool.  
 Actually, there is a substantial interest in the use 
of biomarkers panel to identify subjects at higher risk 
for the development of complications following 
thrombolysis therapy. The present study examines 
the association between biomarkers, paying 
attention, in particular, to the hypothesis that different 
plasma levels of biomarkers assessed at baseline in 
subjects affected by AIS could be predictive for 
development of both size lesions and clinical 
outcome. These results further confirm our 
assumption that multivariate analyses of relevant 
biomarkers are necessary to reduce the risk of 
inaccurate prognosis. We highlight the importance of 
differentiation of normal interval levels of serum 
biomarkers to improve not only clinical decision 
making but also post acute clinical outcome. 
 

CONCLUSION 
 

We concluded a positive correlation between mean 
plasma fibrinogen level and mean lesion volume on 
CT scan in acute ischemic stroke and in country like 
Pakistan where health care facilities are limited with 
neuroimaging inaccessible in certain areas, plasma 
fibrinogen is an easily available and cost effective 
parameter which may be used as a routine screening 
tool for estimation of infarct volume. 
 

REFERENCES 
 

1. Montaner J, Perea -Gainza M, Delgado P, Ribo M, 
Chacon P, Rosell A, et al. Etiologic diagnosis of 
ischemic stroke subtypes with plasma biomarkers. 
Stroke 2008;39:2280-7. 

2. JohnstonSC, Gress DR, Browner WS, Sidney S. Short-
term prognosis after emergency department diagnosis 
of TIA. JAMA 2000:2901-2906. 

3. Caplan, LR. Intracranial branch atheromatous disease: 
a neglected, understudied, and underused concept. 
Neurology 1989;39:1246. 

4. Kamal A, Khimani F, Raza R, Zafar S, Bandeali S, Jan 
S et al. Characteristics of TIA and its management in a 
tertiary care hospital in Pakistan. BMC Res Notes 
2008;1:73.  

5. Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, 
Parag V. Worldwide stroke incidence and early case 
fatality reported in 56 population-based studies:a 
systematic review. Lancet Neurol 2009:355-69. 

6. Knauer C, Knauer K, Müller S, Ludolph1 A C, Benge 
D, Müller H P. A biochemical marker panel in MRI- 
proven hyperacuteischemic stroke-a prospective 
study. BMC Neurology 2012, 12:14. 

7. Varoqlu AO, Kuyucu M, Demir R, Acemoglu H, Can I, 
Akcay F. Prognostic values of lesion volume and 



Correlation between Mean Plasma Fibrinogen Level and Mean Lesion Volume on CT Scan in Acute Ischemic Stroke 

 

P J M H S  Vol. 9, NO. 4, OCT – DEC  2015   1341 

biochemical markers in ischemic and hemorrhagic 
stroke: a stereological and clinical study. Int J Neurosci 
2009;119:2206-18. 

8. Collen D, Tytgat GN, Claeys H, Piessens R. 
Metabolism and distribution of fibrinogen. I. Fibrinogen 
turnover in physiological conditions in humans. Br J 
Haematol 1972;22:681. 

9. Pera J, Undas A, Topor-Madry R, Jagiella J, 
Klimkowicz-Mrowiec A, Slowik A. Fibrin clot properties 
in acute stroke: what differs cerebral hemorrhage from 
cerebral ischemia? Stroke 2012;43:1412-4. 

10. Chitsaz A, Mousavi SA, Yousef Y, Mostafa V. 
Comparison of changes in serum fibrinogen level in 
primary intracranial hemorrhage (ICH) and ischemic 
stroke. ARYA Atheroscler 2012;7:142-5. 

11. Green F, Humphries S. Control of plasma fibrinogen 
levels. Baillieres Clin Haematol 1989;2:945. 

12. Woods A, Brull DJ, Humphries SE, Montgomery HE. 
Genetics of inflammation and risk of coronary artery 
disease: the central role of interleukin-6. Eur Heart J 
2000;21:1574. 

13. Di Napoli M, Papa F. Should neurologists measure 
fibrinogen concentrations? J Neurol Sci. 2006;246:5–9. 

14. Zeng L, Liu J, Wang Y, Wang L, Weng S, Chen S, et 
al. Cocktail blood Biomarkers: Prediction of clinical 
outcomes in patients with acute ischemic stroke. 
EurNeurol 2012;69:68-75. 

15. Tang WB, Li MX, Li GQ, Cai JD, Wei S, Wan YB, et al. 
Changes of mean platelet volume, fibrinogen content 
and blood rheology in peripheral blood of youth 
patients with cerebral infarction. Zhongguo Shi Yan 
Xue Ye XueZaZhi 2012;20:390-3. 

16. Schachtrup C, Lu P, Jones LL, Lee JK, Lu J, Sachs 
BD, Zheng B, Akassoglou K. Fibrinogen inhibits 
neurite outgrowth via beta 3 integrin-mediated 
phosphorylation of the EGF receptor. ProcNatlAcadSci 
U S A. 2007;104:11814–11819. 

17. Naess H, Tatlisumak T, Korv J. Stroke in the young 
2012. Stroke 2012;656913.  

18. Perls T, Kunkel LM, Puca AA. The genetics of 
exceptional human longevity. J Am Geriatr Soc 
2002;50:359-68.  

19. Lo EH, Dalkara T, Moskowitz MA. Mechanisms, 
challenges and opportunities in stroke. Nat Rev 
Neurosci 2003; 4:399-415.  

20. Donnan GA, Fisher M, Macleod M, Davis SM. Stroke. 
Lancet 2008, 371:1612-23.  

21. delZoppo GJ. Thrombolysis: from the experimental 
findings to the clinical practice. Cerebrovasc Dis 2004, 
17(Suppl 1):144-152 

22. Stehling F, Weber R, Ozcelik A, Brocker M, Volbracht 
L, Diener HC, et al. Acute changes of coagulation and 
fibrinolysis parameters after experimental 
thromboembolic stroke and thrombolytic therapy. 
NeurosciLett. 2008;441(1):39–43. 

23. 86 LevyDE, Trammel J, Wasiewski WW. Ancrod for 
acute ischemic stroke: a new dosing regimen derived 
from analysis of prior ancrod stroke studies. J Stroke 
Cerebrovasc Dis. 2009;18(1):23–7 

24. Di Napoli M, Papa F, Bocola V. Prognostic influence of 
increased C-reactive protein and fibrinogen levels in 
ischemic stroke. Stroke. 2001;32:133–138. 

 


