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Association of Admission CRP Level with Short Term Outcome in Patients
with Acute Ischemic Stroke
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Abstract:

Acute ischemic stroke is very common in Bangladesh and one of the most common causes of physical disability and
death. This study was performed to determine the prognostic value of CRP measured in the very early phase of
ischemic stroke for short term functional outcome of patients with acute ischemic stroke. This observational study was
carried out in the departments of Medicine and Neurology of Faridpur Medical College Hospital, Faridpur from July
2012 to December 2012. Total 100 patients of acute ischemic stroke were recruited in this study. Blood sample was
collected for CRP level during the time of admission. In this study 26% of patients were in low CRP group (CRP <3
mg/L), 34% of patients were in medium CRP group (CRP 3-9.9 mg/L), 40% of patients were in high CRP group (CRP
>10 mg/L). According to modified Rankin Scale (mRS) scoring system the high CRP group having a 44% risk for a
poor outcome (mRS >3 ) vs 27% for the low CRP group (p = 0.01). According to Barthel Index (Bl) scoring system
the high CRP group having a 45% risk for a poor outcome (BI <95) vs. 25% for the low CRP group (p = 0.002). Z test

of proportion revealed significant association between high CRP level and poor short-term outcome of patients with

acute ischemic stroke.
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Introduction:

Stroke is defined as a syndrome of rapid onset of cerebral
deficit (usually focal) lasting >24 hrs or leading to death,
with no apparent cause other than vascular one!. Of the
patients presenting with stroke, 85% will have sustained a
cerebral infarction due to inadequate blood flow to part of
the brain and remainder will have an intracerebral
hemorrhage. Cerebral Infarction is mostly due to
thromboembolic disease secondary to atherosclerosis in
major extracranial arteries (Carotid and Aortic arch).
About 20% of infarctions are due to embolism from heart

and further 20% are due to intrinsic diseases of small
perforating vessels (lenticulostriate arteries) producing so
called lacunar stroke. About 5% are due to rare causes,
including vasculitis, endocarditis and cerebral venous
disease?.

According to WHO, of estimated 57 million deaths in 2008
globally, 63% were due to Non communicable Diseases
(NCDs). Of NCDs death 22% were due to Coronary Heart
Disease (CHD) and 16% due to stroke. The South Asian
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countries account for about a quarter of the world's
population and contribute the highest proportion of the
burden of cardiovascular diseases as compared with any
other region globally?. In Bangladesh, about 8.57% death
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occur due to stroke, second to CHD (17.11%)*. 1t is likely
that the recent increase in stroke in South Asians is due to
lifestyle changes associated with urbanization, perhaps
interacting with a genetic predisposition that leads to
abdominal obesity, hyperglycaemia, and dyslipidaemia®.

There is growing evidence that C-reactive protein (CRP), a
peripheral marker of inflammation, is also a marker of
generalized atherosclerosis®. This relationship between
inflammation and atherosclerosis make CRP a potential
marker for prognosis after vascular events and a potential
predictor of future vascular events.

Elevated serum levels of CRP are found in up to three
quarters of patients with ischemic stroke”. Increases in
CRP may reflect a systemic inflammatory response
following ischemic stroke, the extent of tissue injury, or
concurrent infections. Moreover, in animal models of focal
cerebral ischemia, CRP increased secondary brain damage
through activation of the complement system?- 19,

Several studies have assessed the value of CRP in the very
carly phase of ischemic stroke as a prognostic factor of
functional outcome. These studies were either small,
included a selected group of patients, or tested only the
relation between CRP and mortality instead of functional
outcome. The findings were inconclusive as some found a
positive association 13 but others not!415,

Verification of the role of CRP as an early prognostic
factor of functional outcome after ischemic stroke may be
of clinical importance, because it is an easily-measured
and readily available inflammatory marker. The aim of this
study was therefore to determine the prognostic value of
CRP measured in the very early phase of ischemic stroke
for short term functional outcome of patients with acute
ischemic stroke.

Materials and methods:

This observational study was carried out in the
departments of Medicine and Neurology of Faridpur
Medical College Hospital (FMCH), Faridpur from July
2012 to December 2012. Total 100 samples were taken
purposively. Patients who were admitted with sign
symptoms of stroke within 24 hours after the onset of
symptoms were considered first and CT scan or MRI of
brain was done for confirmation of stroke. Blood sample
was collected for CRP level during the time of admission.
After receiving the investigation report among the patients
who were confirmed as acute ischemic stroke were
included in this study. Among the patients who were
diagnosed as acute hemorrhagic stroke or patients who
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recovered completely within 24 hours of onset of
symptoms were excluded from this study.

Written informed consent was obtained from patients or
their next of kin. Confidentiality and privacy was
maintained throughout the study. Participant refusal and
withdrawal from the study at any time was accepted. Data
was recorded in a pre-designed format with standardized
questionnaires after taking history, clinical examination
and doing necessary investigations of patients. Poor
outcome was defined as mRS >3 or BI <95 & short term
outcome was defined as functional outcome of patient of
acute stroke at 7 days after admission'®.

Data was compiled in a master chart and the data was
entered into computer for statistical analysis using
computer based software, statistical package for social
science (SPSS) version 15. Continuous variable like age
was calculated as mean standard deviation. Cross
tabulation was performed to get the relation between males
and females. Categorical variables like gender, history of
hypertension, diabetes mellitus, smoking, dyslipidaemia
were presented in frequencies and percentages.
Appropriate statistical test was done as required.

Result:

Total 100 patients of acute ischemic stroke were recruited
in this study. Mean age was 56 years = SD 12.5. Majority
of the patients in this study were above 40 years (94%),
24% patients were in the 5 decade, 25% were in the 6t
decade and 29 % were in the 7" decade. Male were
predominantly affected (71% patients were male and 29%
patients were female) and male female ratio was 2.45:1.
According to occupation most of the patients were farmer
(41%) followed by businessman (22%) and then service
holder (20%). Among risk factors smoking 65%,
hypertension 31%, diabetes 16% and dyslipidaemia was
62% (Table I).

Table I: General characteristics of the study
population (n=100)

Variable Value
Age Mean (56 years) = SD 12.5
Range (31-85 years)
Sex:
Male 71%
Female 29%
Family history of stroke risk 30%
Smoking 65%
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In this study 26% of patients were in low CRP group
(CRP <3 mg/L), 34% of patients were in medium CRP
group (CRP 3-9.9 mg/L), 40% of patients were in high
CRP group (CRP >10 mg/L). Among high CRP group
56% were female, 44% were male. Most of the patients
with high CRP level were >70 years (34%) followed by
60-69 years (23%) and then <50 years (22%).(Table II).

Table-II: Distribution of patients according to level
of CRP (n=100)

Category of CRP level(mg/L) No. of patient (%)
Low (<3) 26 (26)
Medium (3-9.9) 34 (34)
High (>10) 40 (40)

According to mRS scoring!® system the high CRP group
having a 44% risk for a poor outcome (mRS >3) vs. 27%
for the low CRP group (p=0.01) (Table III).

Table-III: Outcome of patients according to mRS
scoring (n=100)

Category of CRP  mRS scoring Z-value p-value
level (mg/L) 0-2 3-6

Low (<3) 19(73%) 7Q7%) 2.6 0.01(S)
Medium (3-9.9) 23 (69%) 11 (31%)

High (>10) 22(56%) 18 (44%)

*Z test of proportion was done to analyze the data. Level
of significance was 0.05.

n: Number of patients, 0-2: Good outcome, 3-6: Poor
outcome, S: Significant

According to BI scoring!”:!8 system the high CRP group
having a 45% risk for a poor outcome (BI<95) vs. 25%
for the low CRP group (p=0.002). Z test of proportion
revealed significant association between high CRP level
and poor short-term outcome of patients with acute
ischemic stroke(Table IV).

Table-IV: Outcome of patients according to BI
scoring (n=100)

Category of CRP Bl scoring Z-value p-value

level (mg/L) >95 <95

Low (<3) 20(75%) 6(25%) 3.0 0.002
®)

Medium (3-9.9) 24(71%) 10 (29%)

High (>10) 22(55%) 18 (45%)
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*Z test of proportion was done to analyze the data. Level
of significance was 0.05.

n: Number of patients, >95: Good outcome, <95: Poor
outcome, S: Significant

Discussion:

In this study 26% of patients were in low CRP group
(CRP <3 mg/L), 34% of patients were in medium CRP
group (CRP 3-9.9 mg/L), 40% of patients were in high
CRP group (CRP >10 mg/L). Winbeck et al.'* showed
25% of patients were in low CRP group, 37% of patients
were in medium CRP group, 38% of patients were in
high CRP group. Pepys et al.!? showed 29% of patients
were in low CRP group, 35% of patients were in
medium CRP group, 36% of patients were in high CRP
group. Our current study is similar to above studies.

In current study among high CRP group, 56% were
female and 44% were male. Di Napoli et al.” showed
59% were female and 41% were male. Pepys et al.!?
showed 60% were female and 40% were male. Our
current series is similar to above two studies.

Among high CRP group according to age distribution
34% were >70 years age, 23% were 60-69 years age,
21% were 50-59 years age, 22% were <50 years age
which are in conformity with the observation of the
respective Framingham study?® and study done by
Masotti et al'2.

In the present study two scoring system of short-term
functional outcome were assessed. One was mRS,
another was BI. This study, according to mRS scoring
system showed the high CRP group having a 44% risk
for a poor outcome (mRS >3 ) vs. 27% for the low CRP
group; according to BI scoring system the high CRP
group having a 45% risk for a poor outcome (BI <95) vs.
25% for the low CRP group. The Bergen stroke study?!
showed on mRS with the high CRP group having a 47%
risk for poor outcome vs. 26% for the low CRP group;
on BI with the high CRP group having a 40% risk for
poor outcome vs. 24% for the low CRP group. So these
observations are in consistent with that of the present
study. Z test of proportion was done to analyze the data
between high and low CRP groups to compare
short-term outcome of stroke and revealed statistically
significant differences between them. So in the present
study there is a positive association between high CRP
level and poor short-term outcome of patients with acute
ischemic stroke.
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Conclusions:

There is a crude association between high CRP level and
poor short-term outcome of patients with acute ischemic
stroke. Elevated CRP levels in the very early phase of
acute ischemic stroke are independent prognostic factors
for poor outcome. In clinical practice we may consider
high CRP as a "red flag" marker of high morbidity and
mortality, but the therapeutic implications of this finding
remain uncertain.

References:

1.

10.

Clarke CRA. Neurological disease. In: Kumar P, Clark M,
eds. Kumar & Clark’s Clinical Medicine. 7th ed. London:
Saunders; 2009: 1126.

Allen CMC, Lueck CJ, Dennis M. Neurological disease.
In: Colledge NR, Walker BR, Ralston SH, eds. Davidson’s
Principles and Practice of Medicine. 21th ed. China:
Churchil Livingstone; 2010: 1180-91.

World Health Statistics 2012. France: World Health
Organization.2012.

http://www.worldlifeexpectancy.com/Bangladesh-Stroke.

Joshi P, Islam S, Pais P. Risk Factors for Stroke in South
Asians Compared With Individuals in Other Countries.
JAMA 2007; 297 (3): 286-94.

Elias-Smale SE, Kardys I, Oudkerk M, Hofman A,
Witteman JC. C-reactive protein is related to extent and
progression  of  coronary and  extra-coronary
atherosclerosis; results from the Rotterdam study.
Atherosclerosis 2007; 195: €195-e202.

Di Napoli M, Papa F, Bocola V. C-reactive protein in
ischemic stroke: an independent prognostic factor. Stroke
2001; 32: 917-24.

Smith CJ, Emsley HC, Vail A. Variability of the systemic
acute phase response after ischemic stroke. J NeurolSci
2006; 251: 77-81.

Gill R, Kemp JA, Sabin C, Pepys MB. Human C-reactive
protein increases cerebral infarct size after middle cerebral
artery occlusion in adult rats. J Cereb Blood Flow Metab
2004; 24: 1214-8.

Pepys MB, Hirschfield GM, Tennent GA. Targeting
C-reactive protein for the treatment of cardiovascular
disease. Nature 2006; 440: 1217-21.

. Christensen H, Boysen G. C-reactive protein and white

blood cell count increases in the first 24 h after acute
stroke. Cerebrovasc Dis 2004; 18: 214-9.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

M Masud et al.

Masotti L, Ceccarelli E, Forconi S. Prognostic role of
C-reactive protein in very old patients with acute
ischaemic stroke. J Intern Med 2005; 258: 145-52.

Montaner J, Fernandez-Cadenas I, Molina CA. Post stroke
C-reactive protein is a powerful prognostic tool among
candidates for thrombolysis. Stroke 2006; 37: 1205-10.

Winbeck K, Poppert H, Etgen T. Prognostic relevance of
early serial C-reactive protein measurements after first
ischemic stroke. Stroke 2002; 33: 2459-64.

Thompson D, Pepys MB, Wood SP. "The physiological
structure of human C-reactive protein and its complex
with phosphocholine". Structure 1999; 7 (2): 169-77.

Wilson JL, Hareendran A, Grant M. "Improving the
assessment of outcomes in stroke: use of a structured
interview to assign grades on the Modified Rankin scale."
Stroke 2002; 33 (9): 2243-6.

Mahoney FI, Barthel D. “Functional evaluation: the
Barthel Index.” Maryland State Medical Journal1965; 14:
56-61.Pepys MB, Hirschfield GM. "C-reactive protein: a
critical update" (PDF). J Clin Invest2003; 111 (12):
1805-12.

Loewen SC, Anderson BA. “Predictors of stroke outcome
using objective measurement scales.” Stroke 1990; 21:
78-81.

Pepys MB, Hirschfield GM. "C-reactive protein: a critical
update" (PDF). J Clin Invest2003; 111 (12): 1805-12.

Arenillas JF, varez-Sabin J, Molina CA, Chacon P,
Montaner J, Rovira A, et al. C-reactive protein predicts
further ischemic events in first-ever transient ischemic
attack or stroke patients with intracranial large-artery
occlusive disease. Stroke 2003; 34: 2463-8.

Idicula TT, Brogger J, Halvor N, Waje-Andreassen U,
Thomassen L. Admission C — reactive protein after acute
ischemic stroke is associated with stroke severity and
mortality: The 'Bergen stroke study'. BMC Neurology
2009; 9: 1471-2377.

15



