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Abstract: The present study was conducted to evaluate the C-reactive protein (CRP) in patients with ischemic
stroke at Liaquat University Hospital, Hyderabad, Pakistan. All patients with ischemic stroke  18 years of age,
of either gender were evaluated for their serum CRP level. The severity of stroke was graded according to the
Modified Rankin Scale (mRS). During six months study period, 112 patients with ischemic stroke were evaluated
for CRP level, of which 74 (66%) were males and 38(34%) were females. The observed symptoms included
sudden numbness or weakness of the face 72(64%), arm or leg 85(76%), sudden confusion and seizures
78(70%), trouble speaking or understanding speech 80(71%), sudden trouble seeing in one or both eyes
62(55%), sudden trouble walking 78(70%), dizziness 66(59%), loss of balance or coordination 73(65%), sudden
severe headache 90(80%) and combined / mixed symptoms in 105 (94%) patients. The overall mean CRP in
ischemic stroke patients was 8.35±3.73 whereas it was 8.11±41 and 8.82±3.11 in male and female subjects with
ischemic stroke respectively. The mean of stroke patients had raised CRP was 10.62±1.76 whereas the mean of
stroke patients had normal CRP was 4.84±3.23 (p=<0.01). The CRP was raised in sixty eight (60.7%) patients and
normal in forty four (39%) p = 0.03. Majority of the patients with raised CRP had score 4 or 5 on Modified
Rankin Scale (p <0.01). Eighty five (76%) patients belonged to rural area whereas twenty seven (24%) were from
urban areas of the province. The present study detected elevation of CRP in ischemic stroke and a high CRP
is clearly associated with more severe stroke and mortality.

Key words: Stroke, Cva  C-Reactive Protein  Crp 

INTRODUCTION miscellanery of other causes (e.g. vasculitis, arterial

A stroke (cerebrovascular accident CVA) is a clinical Jungehülsing was 8.5%. Stroke is the third most common
syndrome with rapidly develop loss of brain function(s) cause of death and the first leading cause of disability in
due to disturbance in the blood supply to the brain, developed and developing countries. [4] According to
caused by a blocked or burst blood vessel. This can be World Health Organization estimates, 5.5 million people
due to ischemia (lack of glucose and oxygen supply) died of stroke in 2002 and roughly 20% of these deaths
caused by thrombosis or embolism or due to a occurred in South Asia.[5] Contrary to decline in the
hemorrhage [1]. The review showed that the burden of incidence of the disease in the Western population, the
stroke is high and is likely to increase in future decades as burden of the disease in South Asian countries (India,
a result of demographic and epidemiological transitions in Pakistan, Bangladesh and Sri Lanka) has inclined and is
populations. [2] Pathologically the stroke is consists of expected to rise.[6] According to recently released
ischemic stroke (80 %), primary intracerebral hemorrhage statistics for the United States, age-adjusted death from
(15 %) and subarachnoid hemorrhage (5%). About 50 % stroke has dropped by 24.4% between 1994 and 2004,
of all ischemic strokes are caused by large artery however, the situation in developing countries is quite the
atherothromboembolism, 25 % intracranial small artery opposite and stroke related death and disability is
disease, 20 % embolism from the heart and 5% a reaching epidemic proportions [7-9].

dissection). [3] The prevalence of stroke reported by
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In addition, several prospective studies have been serum  C-reactive  protein at  admission  (within  24  hours
indicated that elevated levels of inflammation markers, of  admission)  and  sent   to   laboratory   for  analysis.
notably C-reactive protein (CRP), are present among The serum C- reactive protein = 06 mg/L was considered
individuals at risk for future stroke. On the other hand the as to be raised. The Modified Rankin Scale (mRS) was
Framingham study shows that high CRP is associated used for the measurement  of  degree  of  disability  due
with a greater risk for ischemic stroke or TIA. [10] Studies to   stroke  (Table  1). The patients with hemorrhagic
in patients who already had a stroke show an association stroke, rheumatic fever, myocardial infarction, leprosy,
between high CRP and stroke presentation, outcomes and congestive heart failure, different infectious diseases
future vascular events. [11-13] Clinical data relating CRP (meningitis,  poliomyelitis,   infectious   mononucleosis
to prognosis after ischemic stroke are sparse; many and  syphilis),  malignancy,  rheumatoid  and  septic
patients with elevated CRP levels within 72 hours of arthritis  and  the  postoperative  and  puerperal  periods
stroke have an increased risk of death, with an excess of and  on  antibiotic  therapy  were   considered in
cardiovascular mortality. [14] However, there is no exclusion criteria. The data was collected on predesigned
complete information regarding the independent value of proforma and then entered, saved and analyzed in SPSS
this finding or the meaning of CRP determinations carried version 10.00. The frequency and percentage (%) was
out at different times after stroke. Therefore, we performed calculated for raised serum CRP level in patients with
a prospective study in patients with ischemic stroke to ischemic stroke and gender distribution. The mean and
further analyze the relationship between CRP values standard deviation (SD) was calculated for age and CRP.
measured after ischemic stroke at tertiary care teaching The stratification was done for age, gender, C-reactive
hospital. protein (CRP) in patients with ischemic stroke. The

Patients and Methods: This descriptive case series study categorical  variables,  chi-square was applied to
was conducted at Liaquat University Hospital from determine  the  statistical  difference  in  gender  and  the
September 2010 to February 2011. All the patients of  18 p-value 0.005 was considered as statistically significant.
years of age, of either gender with sudden numbness or The mentioned statistical tests were applied at 95%
weakness of the face, arm or leg (especially on one side of confidence interval (CI).
the body), sudden confusion and seizures, trouble
speaking or understanding speech, sudden trouble seeing RESULTS
in one or both eyes, sudden trouble walking, dizziness,
loss of balance or coordination, sudden severe headache During six months study period, 112 patients with
with no known cause came through outdoor patient ischemic stroke were studied for CRP, of which 74 (66%)
department (OPD) or indoor patients or casualty outdoor were males and 38(34%) were females. The observed
department (COD) with evidence of ischemic stroke on symptoms included sudden numbness or weakness of the
brain imaging i.e. CT scan or MRI were evaluated and face 72(64%), arm or leg 85(76%), sudden confusion and
enrolled in the study. The patients were taken seizures 78(70%), trouble speaking or understanding
consecutively. An informed consent was taken from every speech 80(71%), sudden trouble seeing in one or both
patient or from next to the kin after full explanation of eyes 62(55%), sudden trouble walking 78(70%), dizziness
procedure. On admission detailed history and complete 66(59%), loss of balance or coordination 73(65%), sudden
clinical examination including neurological assessment severe headache 90(80%) and combined / mixed
was carried out. Special emphasis was made on risk symptoms in 105 (94%) patients. The mean age ±SD of
factors especially hyperlipidemia, however other overall subjects was 61.76± 9.92 whereas the mean age
associated parameters was also be assessed including ±SD of male as well as female subjects was 62.89±9.86 and
hypertension, diabetes mellitus, smoking, atrial fibrillation 60.34±11.69 respectively. The mean age ±SD of males and
etc. The clinical diagnosis of stroke was made on the females with raised CRP was 61.98.±9.89 and 62.50±8.34.
basis of neurological history and signs. All patients had The overall mean CRP in ischemic stroke patients was
CT scan or MRI of brain and results of scan were 8.35±3.73 where as it was 8.11±41 and 8.82±3.11 in male
compared with clinical diagnosis. After fulfilling the and female subjects with ischemic stroke respectively.
management protocol the 3cc sample of venous blood in The mean raised CRP in stroke patient was 10.62±1.76
a disposable syringe was taken for the evaluation of whereas the mean of normal CRP in stroke patients was

independent - samples t-test was applied between
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Table 1: Modified rankin scale

0 No symptoms.

1 No significant disability. Able to carry out all usual activities, despite some symptoms.
2 Slight disability. Able to look after own affairs without assistance, but unable to carry out all previous activities.
3 Moderate disability. Requires some help, but able to walk unassisted.
4 Moderately severe disability. Unable to attend to own bodily needs without assistance and unable to walk unassisted.
5 Severe disability. Requires constant nursing care and attention, bedridden, incontinent
6 Dead.

Table 2: C-reactive protein in relation to gender

 Gender
----------------------------------------------------------------

CRP Male Female Total P-value

 Raised 50(67.6%)  18(47.4%) 68(60.7%) 0.03*
 Normal 24(32.4%) 20(52.6%) 44(39.3%)
 Total 74(100%) 38 (100%) 112(100.0%)

*P value is statistically significant
X  value = 4.295; df = 1 2

Table 3: Gender distribution in relation to modified rankin scale

Gender
---------------------------------------------------------

Score Male Female Total P-value

0 5(6.8%)  1(2.6%) 6(5.4%) <0.04*
1 15(20.3%) 4(10.5%) 19(17.0%)
2 14(18.9%) 1(2.6%) 15(13.4%)
3 13(17.6%) 9(23.7%) 22(19.6%)
4 14(18.9%) 8(21.1%) 22(19.6%)
5 11(14.9%) 12(31.6%) 23(20.5%)
6 2(2.7%) 3(7.9%) 5(4.5%)
Total 74(100%) 38(100%) 112(100%)

*P value is statistically significant
X  value = 12.64; df = 6 2

Table 4: C-reactive protein in relation to modified rankin scale

CRP
--------------------------------------------------------------

Score Raised Normal Total P-value

0 1(1.5%)  5(11.4%) 6(5.4%) <0.01*
1 4(5.9%) 15(34.1%) 19(17.0%)
2 5(7.4%) 10(22.7%) 15(13.4%)
3 17(25.0%) 5(11.4%) 22(19.6%)
4 19(27.9%) 3(6.8%) 22(19.6%)
5 18(26.5%) 5(11.4%) 23(20.5%)
6 4(5.9%) 1(2.3%) 5(4.5%)

Total 68(100%) 44(100%) 112(100%)

*P value is statistically significant
 X  value = 64.47; df = 6 2

4.84±3.23  (p=<0.01). Eighty five (76%) patients belonged shown in Table 2. The distribution of gender in relation to
to rural area whereas twenty seven (24%) were from urban Modified Rankin Scale is mentioned in Table 3 whereas
areas of the province. The frequency and status of CRP in the CRP in relation to Modified Rankin Scale is shown in
patients with ischemic stroke in relation to gender is Table 4. 
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DISCUSSION In our study, patients with elevated CRP had

Several case-control studies with ischemic stroke infarcts and cortical involvement; however, many patients
patients have indicated that recent infections are a 44 (39.3%) in our series had normal levels of CRP after
possible risk factor for ischemic stroke. [15-17] In stroke, implying that ischemic stroke itself does not
particular; there is increasing evidence that inflammatory induce a full blown acute-phase response. Patients with
processes are involved in cerebral ischemia. There is persistently elevated CRP levels had a worse outcome,
growing evidence that C-reactive protein (CRP), a supporting the possibility that postischemic inflammation
peripheral marker of inflammation, is also a marker of contributes to ischemic brain injury. Taken together, our
generalized  atherosclerosis   [18].   This   relationship data suggest that it may be time to add a marker of
between inflammation and atherosclerosis make CRP a inflammation to the list of cardiovascular risk factors
potential marker for prognosis after vascular events and commonly used to assess the risk in vascular patients. In
a potential predictor of future vascular events. The general, we advocate a cautious approach as CRP is
present study was conducted at tertiary care hospital elevated by underlying conditions other than acute
although the former large population-based studies also stroke, such as infection, surgery and cancer and we were
shown that high CRP is a risk factor for future careful to exclude patients with any of these conditions
cardiovascular events [15, 17]. The recent JUPITER trial from our study. Therefore the detection of CRP in patients
shown that the use of rosuvastatin in patients with high with ischemic stroke leads to determination of possible
CRP has a significant impact both in reducing the CRP risk factors, subsequent vascular events or death and
level and in lowering future vascular events [18]. This severe neurological deficit and disability and stratify
indicates the role of inflammation in atherogenesis and poststroke patients into relatively high-risk groups.
suggests that CRP can be used as marker of future events.
In our study the male population was predominating in CONCLUSION
the study publish in BMC neurology 2009. [19] The mean
age in our population is 61.76± 9.92 while it was 69.3 in the The present study identified elevation of CRP in
study of Idicula [19]. Our study in ischemic stroke ischemic  stroke  and  a  high  CRP  is  clearly  associated
patients shows that a high CRP at admission is associated with more severe stroke and high mortality. The further
with more severe stroke, cardioembolic etiology, poor periodic advance and follow up studies should be needed
functional outcome and high mortality. After adjusting for to sort out the possibility that stroke patients may be at
the effect of confounding factors, high CRP remained to greater risk of subsequent cardiovascular complications
be associated with more severe stroke and high mortality. or death and severe neurological deficit.
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