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Editorial 

Predictive ability of C-reactive protein for stroke 
 

Stroke is an important cause of morbidity and mortality 

as well as functional impairment particularly in the elderly 

people (1). Prediction of stroke outcome in high risk patients 

by appropriate marker and application of preventive 

measures may delay or prevent development of irreversible 

brain damage and subsequent functional impairment (2). 

Development of stroke is the result of longstanding vascular 

inflammation, plaque rupture, thrombosis and subsequent 

brain ischemia or infarction (3). Among the several markers 

of inflammation, serum C-reactive protein (CRP) is of 

particular importance. This marker can be used not only for 

the detection of inflammatory state and evaluation of 

treatment (4, 5) but also for the prediction of future 

development of atherosclerotic diseases including stroke and 

cardiovascular disease (6). Bakhsayesh et al. in one issue of 

Caspian Journal of Internal Medicine have investigated the 

ability of serum CRP and white blood cell (WBC) as 

markers of inflammation in predicting the outcome of acute 

ischemic stroke. The results indicated that serum CRP levels 

>10.5 m/l predicted mortality of stroke over three months of 

follow-up duration at sensitivity and specificity of 75% and 

63.8%, respectively. In addition, serum CRP > 8.5mg/l 

differentiated stroke patients with and without poor 

prognosis at sensitivity of 73.1%, and specificity of 69.4% 

whereas WBC showed predictive ability for stroke (7). 

Several previously published studies found an association 

between high serum CRP level and development of stroke 

(6, 8-10). Rooco et al. found an independent association 

between high serum CRP level with mortality and 

intercerebral hemorrhage after thrombolysed stroke (2).  

Similarly, Ridker et al., found a positive correlation 

between serum hsCRP and severity of stroke (10). In a 

prospective longitudinal study of 10456 healthy men by 

Jimenez et al, baseline serum CRP > 3 mg/ml was associated 

with increased risk of incident stroke by 40% as compared 

with CRP<1 mg/l over a 15-year follow-up period  The risk 

was greater in hypertensive rather than normotensive men 

(8). In another study by Moon et al., serum hsCRP> 0.31 

mg/dl predicted development of cerebrovascular and cardiac 

events after percutaneous coronary intervention over a mean 

follow-up period of 28.5 months (6). The results of a 

systematic review of 12 prospective observational studies 

revealed an independent association of baseline CRP with 

excessive risk of ischemic stroke but not hemorrhagic stroke 

(9). Furthermore, carotid atherosclerosis has been shown to 

be associated with serum CRP (11) and increasing serum 

CRP in patients with internal carotid stenosis may indicate 

ischemic events (12). These findings indicate an association 

between serum CRP and a stroke suggesting a link between 

inflammatory process and outcome in patients who 

experienced a stroke. Nonetheless, the results of studies 

which assessed the relationship between serum CRP and 

stroke should be considered with limitations. Several 

common clinical conditions such as hypertension, diabetes, 

hyperlipidemia, obesity, metabolic syndrome, smoking, 

vitamin D deficiency, high parity and low bone mineral 

density are linked to stroke, or inflammation and these 

factors are also prevalent in the general populations (1, 5, 12-

23). These factors may increase the risk of stroke and affect 

the outcome regardless of inflammatory state. Many chronic 

clinical diseases that are also associated with low grade 

systemic inflammation (15, 16, 22) usually coexisted in 

elderly subjects who are at greater risk of stroke and thus 

provide further predisposition for stroke. In addition, 

asymptomatic latent and undiagnosed local or systemic 

infection may be a cause of increased serum CRP and 

confound the results. These observations suggest appropriate 

application of statistical analysis test to determine the extent 

of contribution of CRP in the development of stroke. 

Citation: 

Ahmadi-Ahangar A. Predictive ability of C-reactive protein for 

stroke. Caspian J Intern Med 2016; 7(3): 151-152. 

 

Alijan Ahmadi-Ahangar (MD)  1 

1. Mobility Impairment Research Center, Babol University of 

Medical Sciences, Babol, Iran.  

 

Correspondence: 

Alijan Ahmadi-Ahangar, Mobility Impairment Research Center 

Babol University of Medical Sciences, Babol, Iran. 

Email: ahmadiahangaralijan@yahoo.com 

Tel: 0098 11 32238284 

Fax: 0098 11 32238284 

Received: 23 May 2016 

Revised: 5 June 2016 

Accepted: 6 June 2016  

mailto:ahmadiahangaralijan@yahoo.co


 

Caspian J Intern Med 2016; 7(3):151-152 

152                                                                          Ahmadi-Ahangar A, et al. 

 References 

1. Fanning JP, Wong AA, Fraser JF. The epidemiology of 

silent brain infarction: a systematic review of population-

based cohorts. BMC Med 2014; 12: 119.  

2. Rocco A, Ringleb PA, Grittner U, et al. Follow-up C-

reactive protein level is more strongly associated with 

outcome in stroke patients than admission levels. Neurol 

Sci 201; 36: 2235-41. 

3. Springer TA. Traffic signals for lymphocyte recirculation 

and leukocyte emigration: the multistep paradigm. Cell 

1994; 76: 301-14.  

4. Heidari B, Heidari P, Tayebi ME. The value of changes in 

CRP and ESR for predicting treatment response in 

rheumatoid arthritis. APLAR J Rheumatol Dis 2007; 10: 23-8. 

5. Heidari B. C-reactive protein and other markers of 

inflammation in hemodialysis patients. Caspian J Intern 

Med 2013; 4: 611-6. 

6. Moon AR1, Choi DH, Jahng SY, et al. High-sensitivity C-

reactive protein and mean platelet volume as predictive 

values after percutaneous coronary intervention for long-

term clinical outcomes: a comparable and additive study. 

Blood Coagul Fibrinolysis 2016; 27: 70-6.  

7. Bakhshayesh Eghbali B, Roudbary SA, Basir Jafari S, et 

al. Ability of serum C-reactive protein and white blood 

cell count in predicting acute ischemic stroke: A short-

term follow-up study. Caspian J Intern Med 2016; 7: 

206-210. 

8. Jiménez MC, Rexrode KM, Glynn RJ, et al. Association 

between high-sensitivity C-reactive protein and total 

stroke by hypertensive status among men. J Am Heart 

Assoc 2015; 4: e002073.  

9. Zhou Y, Han W, Gong D, Man C, Fan Y. Hs-CRP in 

stroke: A meta-analysis. Clin Chim Acta 2016; 453: 21-7. 

10. Ridker PM. A test in context: high-sensitivity C-reactive 

protein. J Am Coll Cardiol 2016; 67: 712-23. 

11. Huang X, Wang A, Liu X, et al. Association between 

high sensitivity C-Reactive protein and prevalence of 

asymptomatic carotid artery stenosis. Atherosclerosis 

2016; 246: 44-9.  

12. Solovyeva LN, Shmonin AA, Emanuel YV, et al. The 

clinical laboratory markers of atherosclerosis in patients 

with athrothrombotic stroke. Lab Diagn. 2015; 60: 12-6. 

13. Hajian-Tilaki K, Heidari B, Firouzjahi A, et al. 

Prevalence of metabolic syndrome and the association with 

socio-demographic characteristics and physical activity 

in urban population of Iranian adults: a population-based 

study. Diabetes Metab Syndr 2014; 8: 170-6. 

14. Heidari B, Haji Mirghassemi MB. Seasonal variations in 

serum vitamin D according to age and sex. Caspian J 

Intern Med 2012; 3: 535-40. 

15. Heidari B, Fazli MR, Misaeid MA, et al. A linear 

relationship between serum high-sensitive C-reactive 

protein and hemoglobin in hemodialysis patients. Clin 

Exp Nephrol 2015; 19: 725-31. 

16. Firouzjahi A, Monadi M, Karimpoor F, et al. Serum C-

reactive protein level and distribution in chronic 

obstructive pulmonary disease versus healthy controls: a 

case-control study from Iran. Inflammation 2013; 36: 1122-8.  

17. Heidari B, Heidari P, Nourooddini HG, Hajian-TilakiKO. 

Relationship between parity and bone mass in 

postmenopausal women according to number of parities 

and age. J Reprod Med 2013; 58: 389-94. 

18. Hajian-Tilaki KO, Heidari B. Prevalence of obesity, 

central obesity and the associated factors in urban 

population aged 20-70 years, in the north of Iran: a 

population-based study and regression approach. Obes 

Rev 2007; 8: 3-10.  

19. Ahangar AA, Ashraf Vaghefi SB, Ramaezani M. 

Epidemiological evaluation of stroke in Babol, Northern 

Iran (2001-2003). Eur Neurol 2005; 54: 93-7.  

20. Heidari B. The importance of C-reactive protein and 

other inflammatory markers in patients with chronic 

obstructive pulmonary disease. Caspian J Intern Med 

2012; 3: 428-35.  

21. Ahmadi-Ahangar A, Sheikh Z, Khani A, Taheri ST. Sex-

differences in the incidence of stroke: should we change 

our traditional belief? Clin Neurol Neurosurg 2015; 131: 77. 

22. Ahmadi-Ahangar A, Meskini L, Rostami Ghadi M, et al. 

Circadian variation in onset of stroke in a university 

Hospital in Babol, North of Iran. Caspian J Intern Med 

2014; 5: 52-3.  

23. Hajian-Tilaki K, Heidari B. Prevalence of overweight 

and obesity and their association with physical activity 

pattern among Iranian adolescents aged 12-17 years. 

Public Health Nutr 2012; 15: 2246-52. 

 

https://www.ncbi.nlm.nih.gov/pubmed/17212790
https://www.ncbi.nlm.nih.gov/pubmed/17212790
https://www.ncbi.nlm.nih.gov/pubmed/17212790
https://www.ncbi.nlm.nih.gov/pubmed/17212790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadi-Ahangar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25725480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheikh%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25725480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25725480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taheri%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=25725480
https://www.ncbi.nlm.nih.gov/pubmed/?term=ahmadi+ahangar++epidemiology+stroke+neurology
https://www.ncbi.nlm.nih.gov/pubmed/24490017
https://www.ncbi.nlm.nih.gov/pubmed/24490017
https://www.ncbi.nlm.nih.gov/pubmed/22578771
https://www.ncbi.nlm.nih.gov/pubmed/22578771
https://www.ncbi.nlm.nih.gov/pubmed/22578771

