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Abstract 

Introduction: A stroke is a medical condition in which 

poor blood flow to the brain results in cell death. There 

are two main types of strokes: Ischemic and hemorrhagic. 

Both results in parts of the brain not functioning 

properly. CRP is not only a sensitive marker of 

inflammation but also a novel plasma marker of 

atherosclerosis in disease. Ischemic brain injury is 

characterized by acute local inflammation and changes in 

levels of inflammatory cytokines, such as IL-6, IL-2, IL-

10, fibrinogen, ferritin and high sensitivity C reactive 

protein (hsCRP). Recent studies have shown hsCRP as a 

potential prognostic biomarker of ischemic stroke. 

Aims and objectives 

To Evaluate The Role Of Serum HsCRP Assay Within 

24 Hours Of Stroke Onset As A Biomarker For 

Predicting Short Term Outcome (Modified Rankin 

Score And Barthel Index) After 1 Week In Kashmiri 

Population. 

 

 

Materials and Methods 

The present prospective observational study was 

conducted on 102 in the       postgraduate Department of 

Medicine, Government S.M.H.S. Hospital, an 

associated hospital of Government Medical College, 

Srinagar. After obtaining the ethical clearance from the 

Institutional Ethical Committee, patients fulfilling the 

inclusion and exclusion criteria were included in the 

study after obtaining the proper informed consent in 

local language. The study was conducted over a period 

of two years. Serum hsCRP levels were assessed at 

admission and its levels were compared with Barthel 

index and modified Rankin score after one week. 

Conclusion 

All ischemic stroke patient had increased high sensitive 

CRP levels. High levels of hsCRP were directly 

correlated with high MRS score. Hence directly related to 

poor outcome of ischemic stroke in the form of increased 

disability and increased mortality after one week 

(r=0.651; p <0.001) and High levels of hsCRP were 

inversely correlated with Barthel index. Hence high 

http://ijmsir.com/
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levels of serum hsCRP related to poor outcome of 

ischemic stroke in the form of increased disability and 

increased mortality both after one week (r=-0.756; p 

<0.001). 

Keywords: hsCRP, Stroke, Cytokines, Disability 

Introduction  

Stroke is a major cerebrovascular disease threatening 

human health and life with high morbidity, disability and 

mortality [1]. According to the data from Global Burden 

of Disease Study [2], worldwide in 2010 there were an 

estimated 11,569,538 incident ischemic strokes and 

5,324,997 events of incident hemorrhagic stroke; 

furthermore, 2,835,419 individuals died from ischemic 

stroke and 3,038,763 from hemorrhagic stroke. Stroke is 

the number cause of the death in several countries such as 

China [3]. Stroke was defined as a sudden onset of loss of 

global or focal cerebral function persisting for more than 

24 h [4]. Biomarkers that predict the occurrence and 

outcome from ischemic stroke are critical for prevention 

and treatment. Serum biomarkers are considered to be the 

most valuable adjunct to routine clinical examination and 

imaging data [5]. Inflammation has an important role in 

the development of atherosclerosis and during the 

ischemic event. Inflammatory markers such as fibrinogen 

and hsCRP have been reported as a predictable marker 

for the stroke severity and outcome [6]. It has been 

reported that it is possible to use the increase in the 

concentration of acute phase reactants especially the 

hsCRP to help predict cerebrovascular mortality [7]. CRP 

is an acute phase reactant that is rapidly produced by the 

liver after tissue injury or infection [5,7]. CRP is a 

sensitive indicator of inflammation [8,9]. Although many 

inflammatory biomarkers have been reported to be useful 

in predicting clinical outcome after stroke, hsCRP 

remains one of the most widely used in clinical practice 

[8–12]. Increased hsCRP has been associated with the 

development of atherosclerosis, ischaemic attacks, 

hemorrhagic stroke, as well as disease outcomes [13–17]. 

Studies suggest that post-stroke inflammatory responses 

may exacerbate tissue damage after cerebral infarction 

and affect clinical outcomes [18,19]. Recent studies have 

shown that elevated hsCRP values independently predict 

the risk of future cardiovascular diseases and ischemic 

cerebrovascular diseases, including transient ischemic 

attack in the elderly [20–22]. After acute ischemic stroke 

(AIS), a sustained inflammatory response indicated by 

increased level of CRP has been reported in about 75% of 

patients. A strong and persistent inflammatory response 

is associated with a worse outcome. Moreover, CRP at 

discharge has been shown to be related to a 1-year 

outcome [23–25]. Recently, a meta-analysis suggested 

that elevated baseline hsCRP levels are independently 

associated with excessive ischemic stroke risk. However, 

the physiologic role of CRP is not well understood; it 

potentially has anti-inflammatory properties as well as 

proinflammatory effects [26]. Inflammation may not only 

be the consequence of brain infarction, it may also 

contribute to ischemic damage. In addition, the role of 

inflammatory markers in predicting functional outcome 

in stroke remains controversial [27]. Several studies have 

assessed the value of CRP in the very early phases of 

stroke as a prognostic factor of functional outcome. Many 

of these studies evaluated only the relation between the 

CRP and mortality instead of functional outcome. Some 

found a positive association but others did not. Napoli 

MD et al (2001) [28} found that CRP is a marker of 

increased 1 year risk in ischemic stroke. Also they found 

that CRP at discharge is better related with outcome. 

Chaudhuri JR et al (2013) [29] their study demonstrated 

that high levels of hsCRP are prevalent in all ischemic 

stroke subtypes, and are independently associated with 

large artery atherosclerosis and cardio embolic stroke. 
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Shoaeb M A et al (2014) [30} concluded that hs-CRP can 

be used to predict severity and early out come in 

ischemic stroke but not in hemorrhagic stroke. Pandey S 

et al (2018) [31] found that hs-CRP is increased 

significantly in AIS patients during 1st weeks of stroke 

with subsequent gradual decrease by the end of 3 months, 

the severity scoring system could determine prognosis on 

admission to ICU while hs-CRP is the main factor 

determining short as well as long term prognosis. Wang Y 

et al (2022) [32] concluded that elevated levels of hsCRP 

measured in the first 72 hours after ischemic stroke or 

transient ischemic attack but not 72 hours to 8 days, were 

associated with an increased risk of 1‐year stroke 

recurrence. In search for the further clarification    of its 

role in cerebrovascular stroke, we sought to evaluate 

hsCRP level as an early prognostic factor of functional 

outcome after stroke and its association with severity of 

stroke. 

Materials and methods 

The present prospective observational study was 

conducted in the Postgraduate Department of Medicine, 

Government S.M.H.S. Hospital, an associated hospital of 

Government Medical College, Srinagar. After obtaining 

the ethical clearance from the Institutional Ethical 

Committee, patients fulfilling the inclusion and exclusion 

criteria were included in the study after obtaining the 

proper informed consent in local language. The study was 

conducted over a period of two years. 

Inclusion criteria:  

 Patients admitted with first-ever stroke  

 Patients admitted within first 24 hours of symptom 

onset  

 Age >45  

Exclusion criteria  

 Patients with old stroke  

 Patients with Liver disease  

 Patients with acute coronary syndrome  

 Patients with Renal disease  

 Patients with traumatic brain injury 

A complete history, physical examination, and systemic 

examination was done in all patients. Five millilitres 

venous blood was taken at the time of hospital admission 

for subsequent measurement of admission blood glucose 

level, hsCRP, and other routine examinations. Blood 

samples were taken for baseline investigations and 

hsCRP levels. NCCT head was done to rule out 

Hemorrhagic stroke. The severity of neurologic 

impairment was evaluated by the National Institutes of 

Health Stroke Scale (NIHSS) score on admission. The 

functional status was evaluated by Barthel Index and 

Modified Rankin Scale (MRS) on day 7. A poor 

functional outcome was defined as death (MRS 6) or 

dependency (MRS 2-5) and BI of less than 20 signifies 

total dependency, 20-60 signifies severe dependency. 

Observations and Results 

The results of the study conducted on 102 patients are 

presented here 

Table 1: Gender distribution of study patients 

Gender Frequency Percentage 

Female 40 39.2 

Male 62 60.8 

Total 102 100 

Males outnumbered females in our study with 62 (60.8%) 

males versus 40 (39.2%) females. 

The male to female ratio was 1.55:1. 



 Dr Omar Farooq, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 
© 2024 IJMSIR, All Rights Reserved 

 
                                

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
  

 

Graph 1: Gender distribution 

Table 2: Age distribution of study patients 

Age (in years) Frequency Percentage 

<50 6 5.9 

51-60 17 16.7 

61-70 29 28.4 

71-80 29 28.4 

>81 21 20.6 

Total 102 100 

Most common age group in our study was 61-80 years 

(58/102, 56.8%) followed by 21 (20.6%) patient who 

belonged to >81 years age group. There were 1716.7%) 

patients aged between 51-60 years while as 6 (5.9%) 

patients belonged to <50 years age group.  

 

Graph 2: Age distribution 

Table 3: HsCRP distribution 

HSCRP Frequency Percentage 

0-15 21 20.6 

15-30 22 21.6 

30-45 11 10.8 

45-60 11 10.8 

60-75 6 5.9 

75-90 9 8.8 

90-105 13 12.7 

105-120 5 4.9 

>120 4 3.9 

Total 102 100 

All of the patients had increased hsCRP levels. Most of 

the patients had hs CRP levels in the range of 0-60. 

 

Graph 3: HsCRP 

Table 4: BI-1 week 

BI  Frequency Percentage 

0-10 1 1 

11-20 4 3.9 

21-30 19 18.6 

31-40 14 13.7 

41-50 14 13.7 

51-60 13 12.7 

61-70 3 2.9 

71-80 9 8.8 

81-90 10 9.8 
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91-100 8 7.8 

Total 102 100 

Most the patients (48%) had Barthel index between 21-

60. 

7(6.9%) patients died within 7 days. 

Among these 7 patients 6 had hs CRP levels of more than 

60mg/l. 

Graph 4: BI-1 week 

Table 5: MRS-1 week 

MRS Frequency Percentage 

1 7 6.9 

2 25 24.5 

3 25 24.5 

4 22 21.6 

5 16 15.7 

Dead 7 6.8 

Total 102 100 

Out of 102 patients, 7(6.9%) had MR score of 1, 

25(24.5%) patients had MR score of 2, 25(24.5%) 

patients had MR score of 3, 22(21.6%) patients had MR 

score of 4, 16(15.7%) had MR score of 5, 7(6.8%) 

patients died within one week. 

Most of the patients (49%) had MR score of 2 and 3. 

Graph 5: MRS-1 week 

Table 6: Mean BI and mean MRS-1 week 

HSCRP 

(mean) 

Mean BI-1 week Mean MRS-1 

week 

0-15 (8) 80.8 2 

15-30 (21) 70.2 3 

30-45 (37.5) 45.0 4 

45-60 (52.4) 38.2 3 

60-75 (66.7) 36.4 4 

75-90 (82.8) 30.0 5 

90-105 (94.9) 37.3 4 

105-120 (113) 22.0 5 

>120 (134) 28.3 5 

Pearson`s 

correlation 

coefficient 

-0.756; p <0.001 0.651; p <0.001 

Mean hsCRP is positively correlated with mean MRS at 

1 week (r=0.651; p <0.001) 

Mean hsCRP is negatively correlated with mean Barthel 

index at 1 week (r=-0.756; p <0.001) 

Discussion  

This study was conducted on 102 patients. Participants of 

these were evaluated in IPD and data was collected on 

admission. HsCRP levels assessed at admission. Patients 

were followed after one week for further data collection. 

After one week Barthel index and MRS was calculated. 
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In this prospective study, most common age group in our 

study was 61-80 years (58, 56.8%) followed by 21 

(20.6%) patient who belonged to >81 years age group. 

There were 17(6.7%) patients aged between 51-60 years 

while as 6 (5.9%) patients belonged to <50 years age 

group. Males Outnumbered females in our study with 62 

(60.8%) males versus 40 (39.2%) females. The male to 

female ratio was 1.55:1. 

In our study all patients with ischemic stroke had 

increased levels of hsCRP. Rajput et al.46 had found that 

among stroke patients from Pakistan, 132 (88%) had 

elevated CRP (CRP > 10 mg/L). Moreover, in a study by 

Di Napoli et al.38 from Italy, 95 patients (74.2%) with 

acute ischemic stroke had high CRP levels (> 0.5 mg/dl) 

at admission. Muir et al.47 had detected elevated CRP (> 

10 mg/L) levels in 96 out of the228 (42.1%) patients 

admitted with acute ischemic stroke in the UK. On the 

other hand, only 22% of stroke patients and 14% of 

myocardial infarction patients had high CRP (> 7 mg/l) 

levels in a study from Netherlands.48 

Both scores (MRS and BARTHEL INDEX) were 

grouped in various classes and mean for each group was 

calculated. Mean of hsCRP was compared with mean 

MRS after one week. Mean hsCRP and mean MRS were 

correlated by Pearson`s correlation coefficient. MRS was 

positively correlated after one week (r=0.651; p <0.001). 

Mean of hsCRP was compared with mean Barthel index 

after one week. Mean hsCRP and mean Barthel index 

were correlated by Pearson`s correlation coefficient. Both 

were negatively correlated after one week ( -0.756; p 

<0.001). Hence high levels of hsCRP are associated with 

poor outcome both after one week. One study done by 

Shoaeb M A 38 et al, they found that in the Ischemic 

stroke group, serum CRP level on admission was 

predictive of stroke severity ,positively correlated with 

NIHSS (r=0.337,p=0.02).  A CRP level of 10.25 mg/L 

was predictive of a severe ischemic stroke with a 

sensitivity of 80% and a specificity of 75%.as well as a 

poor outcome using mRS with a sensitivity of 75% and a 

specificity of 82%. Serum hsCRP levels of more than 

10.25mg/dl can predict severity of stroke with sensitivity 

of 80% and specificity of 75%. 

Subbarayan MK et al 35conducted a study in which they 

found that 78% of patients had hsCRP levels of > 

10.1mg/dl and 22% of the patients had hs CRP of < 

10.1mg/dl. In 90% of patients with glasgow outcome 

score of 5 have CRP detected by high sensitive method 

(i.e.<10.1mg/L). In 96.1% of patients with have Glasgow 

outcome score 1-3, have hsCRP >=10.1mg/L. They 

found that there is an association between Glassgow 

outcome Score and hsCRP. The study concludes that 

high sensitive CRP level predicts the severity of acute 

ischaemic stroke and guides us in the prognosis. Pandey 

S et al (2018)39 found that hs-CRP levels in Acute 

ischemic stroke increased significantly (within 24 hours 

of stroke) and continued to increase further at discharge, 

while decreased significantly during 3 months follow up. 

hs-CRP>7mg/dl of at admission had 3.5fold higher risk 

of mortality. 

The mechanisms underlying the association between 

CRP and stroke are not well defined, although 

atherosclerotic pathways are hypothesized. CRP may 

induce atherogenesis by activating the inflammatory 

cascade and interacting with endothelial and smooth 

muscle cells, resulting in foam cell formation, endothelial 

dysfunction, and plaque destablization. Whether CRP 

plays a causal role or serves as a marker of subclinical 

disease remains under debate. It is also unclear whether 

CRP significantly improves long-term prediction of 

stroke. Current guidelines do not support CRP 

measurement for stroke risk assessment in healthy or 

high-risk population, however, our data suggest that 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/brain-ischemia
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/brain-ischemia
https://www.sciencedirect.com/topics/neuroscience/brain-ischemia
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elevated CRP concentrations were associated with poor 

outcomes and more disability. There are some limitations 

in our study. This study is a relatively small study since 

only 102 patients were included. Blood sample was taken 

at different times after onset of stroke as time of 

presentations was variable. 

References  

1. Tsai CF, Thomas B, Sudlow CL. Epidemiology of 

stroke and its subtypes in Chinese vs white 

populations: a systematic review. Neurology 

2013;81:264–72. 

2. Krishnamurthi RV, Feigin VL, Forouzanfar MH, et 

al. Global and regional burden of first-ever ischaemic 

and haemorrhagic stroke during 1990–2010: findings 

from the Global Burden of Disease Study 2010. 

Lancet Glob Health 2013;1:e259–81. 

3. Liu L, Wang D, Wong KS, et al. Stroke and stroke 

care in China: huge burden, significant workload, 

and a national priority. Stroke 2011;42:3651–4. 

4. Yip HK, Tsai TH, Lin HS, et al. Effect of 

erythropoietin on level of circulating endothelial 

progenitor cells and outcome in patients after acute 

ischemic stroke. Crit Care 2011;15:R40.+ 

5. Jia L, Hao F, Wang W, et al. Circulating miR-145 is 

associated with plasma highsensitivity C-reactive 

protein in acute ischemic stroke patients. Cell 

Biochem Funct 2015;33:314–9. 

6. Vibo R, Kõrv J, Roose M, et al. Acute phase proteins 

and oxidised low-density lipoprotein in association 

with ischemic stroke subtype, severity and outcome. 

Free Radic Res 2007;41:282–7. 

7. Yoldas T, Gonen M, Godekmerdan A, et al. The 

serum high-sensitive C reactive protein and 

homocysteine levels to evaluate the prognosis of 

acute ischemic stroke. Mediators Inflamm 

2007;2007:15929. [8] Tsai NW, Chang WN, Shaw 

CF, et al. The value of leukocyte adhesion molecules 

in patients after ischemic stroke. J Neurol 

2009;256:1296–302. 

8. Tsai NW, Chang WN, Shaw CF, et al. The value of 

leukocyte adhesion molecules in patients after 

ischemic stroke. J Neurol 2009;256:1296–302. 

9. Vila N, Castillo J, Davalos A, et al. Levels of 

antiinflammatory cytokines and neurological 

worsening in acute ischemic stroke. Stroke 

2003;34:671–5. 

10. Frijns CJ, Kappelle LJ. Inflammatory cell adhesion 

molecules in ischemic cerebrovascular disease. 

Stroke 2002;33:2115–22. 

11. Everett BM, Kurth T, Buring JE, et al. The relative 

strength of C-reactive protein and lipid levels as 

determinants of ischemic stroke compared with 

coronary heart disease in women. J Am Coll Cardiol 

2006;48:2235–42. 

12. Makita S, Nakamura M, Satoh K, et al. Serum C-

reactive protein levels can be used to predict future 

ischemic stroke and mortality in Japanese men from 

the general population. Atherosclerosis 

2009;204:234–8. 

13. Xie D, Deng L, Liu XD, et al. Role of high 

sensitivity C-reactive protein and other risk factors in 

intracranial and extracranial artery occlusion in 

patients with ischaemic stroke. J Int Med Res 

2015;43:711–7. 

14. Tsai NW, Lee LH, Huang CR, et al. The association 

of statin therapy and highsensitivity C-reactive 

protein level for predicting clinical outcome in acute 

non-cardioembolic ischemic stroke. Clin Chim Acta 

2012;413:1861–5. 

15. Song IU, Kim JS, Chung SW, et al. Is there an 

association between the level of high-sensitivity C-

reactive protein and idiopathic Parkinson’s disease? 



 Dr Omar Farooq, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 
© 2024 IJMSIR, All Rights Reserved 

 
                                

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
 

P
ag

e1
4

3
  

A comparison of Parkinson’s disease patients, 

disease controls and healthy individuals. Eur Neurol 

2009;62:99–104. 

16. Chang CY, Chen JY, Ke D, et al. Plasma levels of 

lipophilic antioxidant vitamins in acute ischemic 

stroke patients: correlation to inflammation markers 

and neurological deficits. Nutrition 2005;21:987–93. 

17. Roudbary SA, Saadat F, Forghanparast K, et al. 

Serum C-reactive protein level as a biomarker for 

differentiation of ischemic from hemorrhagic stroke. 

Acta Med Iran 2011;49:149–52. 

18. Samson Y, Lapergue B, Hosseini H. Inflammation 

and ischaemic stroke: current status and future 

perspectives. Rev Neurol (Paris) 2005;161:1177–82. 

19. Huang J, Upadhyay UM, Tamargo RJ. Inflammation 

in stroke and focal cerebral ischemia. Surg Neurol 

2006;66:232–45. 

20. Pepys MB, Hirschfield GM. C-reactive protein: a 

critical update. J Clin Invest 2003;111:1805–12. 

21. Winbeck K, Poppert H, Etgen T, et al. Prognostic 

relevance of early serial Creactive protein 

measurements after first ischemic stroke. Stroke 

2002;33:2459–64. 

22. Rosenson RS, Koenig W. High-sensitivity C-reactive 

protein and cardiovascular risk in patients with 

coronary heart disease. Curr Opin Cardiol 

2002;17:325–31. 

23. Di Napoli M, Papa F, Bocola V. Prognostic influence 

of increased C-reactive protein and fibrinogen levels 

in ischemic stroke. Stroke 2001;32:133–8. 

24. Muir KW, Weir CJ, Alwan W, et al. C-reactive 

protein and outcome after ischemic stroke. Stroke 

1999;30:981–5. 

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

ischemic stroke: an independent prognostic factor. 

Stroke 2001;32:917–24. 

26. Youn CS, Choi SP, Kim SH, et al. Serum highly 

selective C-reactive protein concentration is 

associated with the volume of ischemic tissue in 

acute ischemic stroke. Am J Emerg Med 

2012;30:124–8. 

27. Ozkan AK, Yemisci OU, Saracgil Cosar SN, et al. 

Can high-sensitivity C-reactive protein and ferritin 

predict functional outcome in acute ischemic stroke? 

A prospective study. Top Stroke Rehabil 

2013;20:528–36. 

 

 

 

 


