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Abstract- Cerebrovascular accidents rank first in the frequency and importance among all neurological 

disease. Although a number of studies had shown increased level of the high sensitive C-reactive protein (hs-

CRP) in patients with ischemic stroke, the association of increased hs-CRP with various type of stroke 

especially the assessment hs-CRP level in ischemic and hemorrhagic stroke have not been investigated. In the 

present study, we assessed the concentration of hs-CRP in patients with documented ischemic and 

hemorrhagic stroke in the first 24 hours of the onset of symptoms.  Thirty-two patients with Ischemic and 

hemorrhagic stroke were evaluated at neurology department of Poursina Hospital. The presence of baseline 

vascular risk factors, including hypertension, diabetes mellitus, hypercholesterolemia, obesity, and smoking, 

was determined. The blood samples were then collected and routine hematology and biochemistry tests were 

done. hs-CRP levels were determined using a highly sensitive immunonephelometric method.  In this cross 

sectional study, the age of patient varied from 45–85 years (Mean 70.9  9.4). Serum level of hs-CRP in 

Ischemic patients were 18.92  11.28 and in hemorrhagic group was 2.65  1.7. This relationship was 

statistically significant (P<0.0001). It might be concluded that hs-CRP might be considered as a usefully 

adjunct method for the initial diagnosis of the type of stroke. 
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Introduction  
 
Stroke is considered as a life threatening cause in 
neurological patients. It is one of the leading causes of 
morbidity and mortality worldwide (1). This 
neurological deficit appears over a few hours, persists 
for more than 24 hours, and is presumed to be due to an 
impairment of the blood supply to one part of brain.  

Of all the causes of cerebrovascular disease, 
atherothrombosis is by far most important (2). This 
phenomenon involves large and medium size vessels 
that can lead to ischemic cardiac, brain damage or 
infarction. Following, an inflammatory process might be 
initiated, and result in existence of inflammatory cells of 
innate immunity and production of acute phase proteins 
such as C-reactive protein in a first few hours of 
stroke(3). 

C-reactive protein (CRP) is a glycoprotein produced 
by the liver, which is normally absent from the blood. 

The presence of acute inflammation with tissue 
destruction within the body stimulates its production. 
The CRP typically rises within 6 hours of the start of 
inflammation, allowing the inflammation to be 
confirmed. There are two types of CRP, which could be 
measured. The standard CRP is used to assess how 
active inflammation is in such chronic problems as 
arthritis; to assess for a new infection; and to monitor 
response to treatment of these conditions. The other type 
of CRP is high-sensitivity CRP (hs-CRP). This 
substance is considered a marker of low-grade vascular 
inflammation, which is a key factor in the development 
and rupture of atheromatous plaque (2,4).  

Recent data suggest that CRP is an inflammatory 
marker for coronary artery disease and as well as potent 
& strongest predictor in cardio vascular disease in men 
and women (5, 6). Although in a few study has been 
used increased level of CRP for determining ischemic 
stroke, we found no comparative study on serum level of 
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CRP between hemorrhagic and Ischemic stroke. 
Therefore, we evaluated the ability of hs-CRP levels as a 
biomarker to predict cerebrovascular events in 
hospitalized patients. 

 
Materials and Methods 

 
Study population 
In this cross sectional study, patients who referred to 
Poursina Hospital, Rasht between March 2007 and April 
2008 were selected regarding to computerized 
tomography scanning report and matched by age, sex 
and risk factor of stroke such as hypertension, diabetes, 
hyperlipidemia. The total studied sample consisted of 32 
examines divided into different groups as follows: 
patients with Ischemic stroke and patients with 
hemorrhagic stroke.  

Subjects with previous history of myocardial 
infarction, inflammatory disease such as RA, drug 
consumption such as steroids, oral contraceptive & 
Angiotensin-converting Enzyme Inhibitors, liver and 
renal disorder were excluded. Participants with recent 
inflammatory conditions, such as major trauma, surgery, 
or obvious acute infectious disease, were not included in 
the present study.  

The presence of baseline vascular risk factors, 
including hypertension, diabetes mellitus, 
hypercholesterolemia, obesity, and smoking, was 
determined. Hypertension was defined as blood pressure 
≥140/90 mmHg; or current antihypertensive therapy. 
Diabetes mellitus was defined as a history of a random 
blood glucose level≥127mg/dL or current anti-diabetic 
therapy. Dyslipidemia was defined as a total cholesterol 
level≥200mg/dL or current cholesterol-lowering 
therapy. Our institutional ethics committee approved the 
study, and all of the participants provided their written 
informed consent. 

 
Blood samples and hs-CRP measurement 

Blood samples were collected from an antecubital 
vein. The samples were collected into vacuum tubes 
containing EDTA. After sampling, tubes were 
centrifuged at 1500×g for 10 min immediately.  
Aliquots of serum were stored at −20 ◦C, and routine 
hematology and biochemistry tests were done within a 
few hours after blood sampling. hs-CRP levels were 
determined using a highly sensitive 
immunonephelometric method (RT 1000,Germany) by 
laboratory personnel who were blinded to group status 
of the study participants. 
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Figure 1. Concentration of hs-CRP in patients with Ischemic 

and hemorrhagic stroke according to their gender  
 
 
Statistical analyses  

The differences in serum level of hs-CRP were 
compared between two mentioned groups using the 
Student’s t test. P values <0.05 were considered 
significant. The analyses were performed using the 
SPSS statistical package, version 11.5. 
 
Results 
 
In this study, 16 patients with Ischemic stroke (5 males 
& 11 females) and 16 patients with hemorrhagic stroke 
(9 males & 7 females) were included. The age of patient 
varied from 45–85 years (Mean 70.9  9.4). According 
to One-Sample Kolmogorov-Smirnov Test, the normal 
distribution is indexed by only one parameter; the mean. 
This sample of hs-CRP averaged about 10.7906 mg/L in 
subjects with cerebrovascular accident that is meaning 
the normal distribution with a parameter.  

Serum level of hs-CRP in Ischemic patients were 
18.9211.28 and in hemorrhagic group was 2.65  1.70. 
This difference was statistically significant (P <0.0001).  

The mean serum hs-CRP level in different gender 
groups with cerebrovascular accident was not significant 
statistically in this study.  Fig. 1 depicted the 
concentration of  hs-CRP in patients with Ischemic and 
hemorrhagic stroke according to their gender.  
Moreover, there was no significant association between 
the hs-CRP titer and strokes from any causes in the 
model adjusted by age and other classical vascular risk 
factors. 
 
Discussion 
 
The findings of this study reveal that types of stroke 
were related to elevated hs-CRP levels. Moreover, the 
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present study could not show a gender difference for the 
association between hs-CRP level and the stroke. 

The most imperative risk factors for stroke and 
cardiovascular disease, like diabetes, and hypertension, 
smoking, are associated with higher hs-CRP levels (7,8). 
This relationship might clarify the associations between 
hs-CRP level and cerebrovascular infarction. 
Nevertheless, in view of the fact that above mentioned 
factors adjusted in this study, the traditional risk factors 
cannot completely explain the relationship between the 
hs-CRP level and cerebral vessel impairments.  

Atherothrombosis of the cerebral vessels is 
considered a disorder of inflammation and acute phase 
reactant proteins produced in a first few hours (2). A 
large number of proteins are recognized as acute phase 
reactant such as fibrinogen, CRP, TNF and 
hapotglobulin. Instability of TNF and haptoglobulin in 
unfrozen condition restricted their use, as markers. The 
degree of inflammation that determined  by elevated hs-
CRP levels has been associated with an increased risk of 
vascular complications and predicts future events (9-
11).At the initial stage of atherosclerosis some adhesion 
molecules are expressed (12-14). Additionally, recent 
studies have found high rates of cardiovascular (15) and 
cerebrovascular disease in subjects who had increased 
levels of soluble adhesion molecules previously (16, 17).  

The results obtained in this study have been agreed 
by some researches (3, 18). Dinapoli (19) found that 
CRP concentration wasWorld Health Organization  
increased in first 24 hours following stroke and this 
increment had associated to size of infarct, so mounting 
CRP level in first 24 hours was synchronized to poor 
prognosis. Conversely, inflammatory process has 
theoretically no important role in pathogenesis of 
hemorrhagic stroke. Although, it means that in 
hemorrhagic stroke no quantifiable changed might be 
measured, in our study revealed a trivial increase in CRP 
level than its baseline.  

 Others are of the opinion that CRP as an indicator is 
less useful for the prediction of symptomatic brain 
infarction (20, 21). However, this study suggests that 
measurement of hs-CRP, as an acute phase reactant 
result from inflammation, may be useful as surrogate 
marker for detection and differentiation of Ischemic 
from hemorrhagic stroke. 

Although we made an effort to check all the known 
reasons affects on hs-CRP level, some limitations should 
be noted. Subjects who had recent acute inflammatory 
conditions were not included. Nevertheless, it should be 
considered that some participants might have any 

chronic infections. In conclusion, hs-CRP level is 
increase in patients with Ischemic infarct dramatically 
but not in hemorrhagic stroke which might be 
considered as a usefully adjunct method for determining 
type of stroke in patients with cerebrovascular problems. 

 
Acknowledgments 

 
This work has financially supported by Giulan 
University of Medical Sciences, 2007, Rasht, Iran. 

  
References 

 
1. Sweileh WM, Sawalha AF, Al-Aqad SM, Zyoud SH, Al-

Jabi SW. The epidemiology of stroke in northern palestine: 

a 1-year, hospital-based study. J Stroke Cerebrovasc Dis 

2008;17(6):406-11. 

2. Ridker PM, Silvertown JD. Inflammation, C-reactive 

protein, and atherothrombosis. J Periodontol 2008;79(8 

Suppl):1544-51. 

3. Eikelboom JW, Hankey GJ, Baker RI, McQuillan A, Thom 

J, Staton J, Cole V, Yi Q. C-reactive protein in ischemic 

stroke and its etiologic subtypes. J Stroke Cerebrovasc Dis 

2003;12(2):74-81. 

4. Wakugawa Y, Kiyohara Y, Tanizaki Y, Kubo M, 

Ninomiya T, Hata J, Doi Y, Okubo K, Oishi Y,  

Shikata K, Yonemoto K, Maebuchi D, Ibayashi S, Iida M. 

C-reactive protein and risk of first-ever ischemic and 

hemorrhagic stroke in a general Japanese population: the 

Hisayama Study. Stroke 2006;37(1):27-32. Epub 2005 Nov 

23. 

5. Curb JD, Abbott RD, Rodriguez BL, Sakkinen P, Popper 

JS, Yano K, Tracy RP. C-reactive protein and the future 

risk of thromboembolic stroke in healthy men. Circulation 

2003;107(15):2016-20. Epub 2003 Apr 7. 

6. Kaplan RC, McGinn AP, Baird AE, Hendrix SL, 

Kooperberg C, Lynch J, Rosenbaum DM, Johnson KC, 

Strickler HD, Wassertheil-Smoller S. Inflammation and 

hemostasis biomarkers for predicting stroke in 

postmenopausal women: the Women's Health Initiative 

Observational Study. J Stroke Cerebrovasc Dis 

2008;17(6):344-55. 

7. Mendall MA, Patel P, Ballam L, Strachan D, Northfield 

TC. C reactive protein and its relation to cardiovascular 

risk factors: a population based cross sectional study. BMJ 

1996;312(7038):1061-5. 

8. Pinto A, Tuttolomondo A, Di Raimondo D, Fernandez P, 

Licata G. Cerebrovascular risk factors and clinical 

classification of strokes. Semin Vasc Med 2004;4(3):287-

303. 

Archive of SID

www.SID.ir

www.SID.ir


hS-CRP level as a biomarker for differentiation of ischemic from hemorrhagic stroke 

152    Acta Medica Iranica, Vol. 49, No. 3 (2011) 

9. Bahadursingh S, Beharry K, Maharaj K, Mootoo C, 

Sharma P, Singh J, Teelucksingh K, Tilluckdharry R. C-

reactive protein: adjunct to cardiovascular risk assessment. 

West Indian Med J 2009;58(6):551-5. 

10. Ridker PM, Buring JE, Shih J, Matias M, Hennekens CH. 

Prospective study of C-reactive protein and the risk of 

future cardiovascular events among apparently healthy 

women. Circulation 1998;98(8):731-3. 

11. Ridker PM, Hennekens CH, Buring JE, Rifai N. C-reactive 

protein and other markers of inflammation in the prediction 

of cardiovascular disease in women. N Engl J Med 

2000;342(12):836-43. 

12. Price DT, Loscalzo J. Cellular adhesion molecules and 

atherogenesis. Am J Med 1999;107(1):85-97. 

13. Umemura T, Kawamura T, Sakakibara T, Kanai A, Sano 

T, Hotta N, Sobue G. Association of soluble adhesion 

molecule and C-reactive protein levels with silent brain 

infarction in patients with and without type 2 diabetes. 

Curr Neurovasc Res 2008;5(2):106-11. 

14. Blankenberg S, Barbaux S, Tiret L. Adhesion molecules 

and atherosclerosis. Atherosclerosis. 2003;170(2):191-203. 

15. Yin WH, Chen JW, Young MS, Lin SJ. Increased 

endothelial monocyte adhesiveness is related to clinical 

outcomes in chronic heart failure. Int J Cardiol 

2007;121(3):276-83. Epub 2006 Dec 22. 

16. Kanai A, Kawamura T, Umemura T, Nagashima M, 

Nakamura N, Nakayama M, Sano T, Nakashima E, 

Hamada Y, Nakamura J, Hotta N. Association between 

future events of brain infarction and soluble levels of 

intercellular adhesion molecule-1 and C-reactive protein in 

patients with type 2 diabetes mellitus. Diabetes Res Clin 

Pract 2008;82(2):157-64. Epub 2008 Aug 9. 

17. Tanne D, Haim M, Boyko V, Goldbourt U, Reshef T, 

Matetzky S, Adler Y, Mekori YA, Behar S. Soluble 

intercellular adhesion molecule-1 and risk of future 

ischemic stroke: a nested case-control study from the 

Bezafibrate Infarction Prevention (BIP) study cohort. 

Stroke 2002;33(9):2182-6. 

18. Terruzzi A, Valente L, Mariani R, Moschini L, Camerlingo 

M. C-reactive protein and aetiological subtypes of cerebral 

infarction. Neurol Sci 2008;29(4):245-9. Epub 2008 Sep 

20. 

19. Di Napoli M, Papa F, Bocola V. C-reactive protein in 

ischemic stroke: an independent prognostic factor. Stroke 

2001;32(4):917-24. 

20. Zhou WJ, Zhu DL, Yang GY, Zhang Y, Wang HY, Ji KD, 

Lu YM, Gao PJ. Circulating endothelial progenitor cells in 

Chinese patients with acute stroke. Hypertens Res 

2009;32(4):306-10. Epub 2009 Feb 27. 

21. Varoglu AO, Kuyucu M, Demir R, Acemoglu H, Can I, 

Akcay F. Prognostic values of lesion volume and 

biochemical markers in ischemic and hemorrhagic stroke: 

a stereological and clinical study. Int J Neurosci 

2009;119(12):2206-18. 
 

Archive of SID

www.SID.ir

www.SID.ir

