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ABSTRACT... Objective: To determine the correlation of mean serum C - reactive protein with
frequency of stroke severity in patients with acute ischemic cerebrovascular stroke. Study
Design: Descriptive Cross Sectional study. Setting: Department of Medicine, Allied Hospital
Punjab Medical College Faisalabad. Period: March 2016 to September 2016 Material &
Methods: Patients fulfilling the selection criteria were enrolled in the study. Besides routine
laboratory tests, plasma CRP levels on admission were measured in all patients through hospital
pathology laboratory. CRP levels were correlated with the results of NIHSS (National institute
of health stroke scale) score based assessment of ischemic stroke severity at admission.
Results: In our study, out of 50 cases of acute stroke, 62%(n=31) were male and 38%(n=19)
were females, mean=*sd for age was calculated as 46.82+8.65 years, mean CRP levels was
calculated as 8.04+2.15mg/dL, mean NIHSS levels were calculated as 10.08+3. Correlation of
mean serum C-reactive protein with frequency of stroke severity in patients with acute ischemic
cerebrovascular stroke was calculated where r value was 0.9183 showing a strong positive
correlation, which means that high CRP goes with high NIHSS (and vice versa). Conclusion:
We concluded that CRP levels are positively correlated with the frequency of stroke severity in
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INTRODUCTION

Cerebrovascular stroke (CVS) is a leading
cause of death and disability worldwide." The
developing world accounts for 85.5% of mortality
due to all stroke deaths worldwide.? Patients who
suffer from stroke in countries such as Pakistan
are almost a decade younger than their western
counterparts and thus, the disability in stroke
survivors and resulting economic losses may be
greater.® Given the high prevalence of modifiable
risk factors like hypertension, diabetes mellitus,
obesity and tobacco use, the burden of stroke in
Pakistan is likely to be substantial.*

Although CVS is one of the leading causes
of death and disability, indicators predicting
prognosis in stroke patients are not clearly
defined.® Inflammatory response triggered during
acute stroke leads to increased levels of serum
C-Reactive Proteins (CRP). Increases in CRP may

reflect a systemic inflammatory response following
stroke, the extent of tissue injury, or concurrent
infections.® Rise in CRP during acute inflammation
and relationship between inflammation and
atherosclerosis makes CRP a potential prognostic
marker after vascular events and a potential
predictor of future vascular events. High levels
of CRP may be associated with increased stroke
severity and poor outcome because they reflect
either an inflammatory reaction or tissue damage.
Elevated serum levels of CRP are found in up to
three quarters of patients with ischemic stroke.
In animal models of focal cerebral ischemia,
CRP increases secondary brain damage through
activation of the complement system.” Less
evidence is available for hemorrhagic stroke.
Plasma CRP was seen to increase shortly after
admission and was related to hematoma volume
at later time points in hemorrhagic stroke. This
was attributed to inflammatory response to the
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hematoma.®

Several studies have assessed the value of CRP
in the very early phases of ischemic stroke. The
study by M A Shoaeb et al has shown that the
serum CRP level on admission can be used to
predict severity inischemic stroke. They found that
serum CRP level on admission was predictive of
stroke severity (positively correlated with NIHSS
(r =0.54, P = 0.006)).°

Nolocaldataisavailableregardingthessignificance
of CRP in acute ischemic cerebrovascular
stroke. Serum CRP levels are easily measured,
inexpensive and readily available in our setup
and are predictive of stroke severity in the early
phases of ischemic stroke. Keeping above facts
in mind, | have planned this study to evaluate
the correlation of C - reactive protein with
stroke severity in patients with acute ischemic
cerebrovascular stroke.

MATERIAL & METHODS

This study was conducted in department of
Medicine, Allied Hospital Punjab Medical College
Faisalabad. Total duration of this study was 6
months from March 2016 to September 2016.
Patients were selected by using non-probability
consecutive sampling. Study design was
descriptive Cross sectional. Using WHO sample
size calculator 50 patients were selected.

e r=0.54°

Type | error= 5%

Type Il error= 10%

Confidence level = 95%

Sample size = 50

Inclusion Criteria

Age between 18 and 70 years.

Gender, both male and female.

Patients admitted in hospital with first ever acute
ischemic stroke within the first 24 hour of onset
of stroke.

Exclusion Criteria

Patients with recent history of traumatic brain
injury, acute hemorrhagic stroke, acute coronary
syndrome, past cerebrovascular events,
autoimmune disease, hepatic failure, chronic

renal failure or any other disease leading to
central nervous system dysfunction other than
ischemic stroke.

Patients with common causes of raised CRP
(burns, trauma, infections, inflammation, active
inflammatory arthritis and certain cancers).

After taking approval from hospital ethical review
committee (R. No. 572/2015), patients fulfilling
the selection criteria were enrolled in the study
and informed consent was taken from patients/
caregivers. Detailed history was recorded in each
case. Detailed physical examination with special
emphasis on hemodynamics and neurological
evaluation was conducted in all patients. Besides
routine laboratory tests, plasma CRP levels on
admission were measured in all patients through
hospital pathology laboratory. CRP levels were
correlated with the results of NIHSS score
based assessment of ischemic stroke severity
at admission. Collected data was recorded in a
structured Performa by me.

Data was analyzed using computer software
SPSS Version 21. Mean (x) SD was calculated
for all quantitative variables like age, duration of
stroke, CRP levels and NIHSS score. Frequency
and percentages were calculated for all qualitative
variables like gender and severity of stroke.
Spearman correlation coefficient (r) was used to
correlate CRP levels with severity of stroke. Effect
modifiers like age, gender and duration of stroke
was controlled by stratification. Post stratification
Spearman correlation coefficient (r) was applied.
P-value < 0.05 was considered significant.

RESULTS

The age distribution of the patients was done,
it shows that 56% (n=28) were between 18-50
years of age while 44% (n=22) were between
51-70 years of age, mean+sd was calculated as
46.82+8.65 years.

Patients were distributed according to gender,
it shows that 62% (n=31) were male and 38%
(n=19) were females. (Table-l). Mean duration
of stroke was calculated as 8.76+3.10 hours.
(Table-l). Mean CRP levels was calculated as
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8.04+2.15mg/dl. (Table-ll) Mean NIHSS levels
were calculated as 10.08+3. (Table-Il) Frequency
of stroke severity was recorded in 20% (n=10)
while 80% (n=40) were not severe.

Correlation of mean serum C-reactive protein with
frequency of stroke severity in patients with acute
ischemic cerebrovascular stroke was calculated
where r value was 0.9183 showing a strong
positive correlation, which means that high CRP
goes with high NIHSS (and vice versa).

The results of our study are in agreement with
several previous studies who assessed the value
of CRP in the very early phases of ischemic
stroke. A study by M A Shoaeb et al has shown
that the serum CRP level on admission can be
used to predict severity in ischemic stroke. They
found that serum CRP level on admission was
predictive of stroke severity (positively correlated
with NIHSS (r = 0.54, P = 0.006)).°

No. of Patients

Male 31 (62%)
Gender
Female 19 (38%)
18-50 28
Age
51-70 22
) Yes 10
Severity
NO 40
Table-I.
C-Reactive
NIHSS Protein
A 18-50 Mean+=SD 10.04+3.74 7.96+2.13
ge
51-70 Mean+=SD 10.14+3.62 7.14+2.21
Male Mean+=SD 10.06+3.67 8.13+2.31
Gender
Female Mean+SD 10.11%x3.71 7.89+1.91
y <=6hrs  Mean+*SD 9.75+3.69 7.66+2.05
ours
>6hrs  Mean=SD 10.18+3.68 8.16%+2.19
Table-Il.

The value of R is 0.947. This is a strong positive
correlation, which means that high CRP goes with
high NIHSS (and vice versa).

Elevated level of CRP had a higher value in
130 stroke patients (61.9%) compared to 10
controls (6.6%), p <0.001. An elevated level

of CRP was more prevalent in the stroke
subtypes of cardioembolic stroke (83.3%) and
large artery atherosclerosis (72%). An elevated
level of CRP was significantly associated with
hypercholesterolemia (P = 0.001), age (P = 0.01)
and mortality (0.04). After regression analysis, it
was observed that an elevated level of CRP is
independently associated with acute ischemic
stroke (score 4.5; 95% Cl: 2.5-12.2); particularly
the stroke due to cardioembolic reasons (odds
ratio 3.4, 95% Cl: 1.9-10.5) and atherosclerosis
of the large arteries (odds ratio 2.1, 95% CI %:
1.5-3.8) They found that an elevated level of CRP
is an independent predictor of acute ischemic
stroke. The association has been found in all
types of ischemic stroke.

DISCUSSION

Strokeisavasculareventhaving certain modifiable
and non-modifiable risk factors. High sensitivity
CRP is a biochemical marker of inflammation
in cardiovascular and cerebrovascular events.
Recent trials also proved that high level of CRP
is also risk factor for ischemic stroke. This study
was planned because no local data was available
regarding the role of CRP in ischemic stroke.

In our study, out of 50 cases of acute stroke,
62% (n = 31) were male and 38% (n = 19) were
female, the mean + sd for age was calculated to
be 46.82 + 8.65 years, mean CRP levels were
calculated as 8.04 + 2.15 mg / dL, mean NIHSS
levels were calculated as 10.08 + 3. Correlation
of mean serum C-reactive protein with the
frequency of stroke severity in patients with acute
ischemic stroke was calculated where the r-value
was 0.9183 showing a strong positive correlation,
which means that a high CRP goes hand in hand
with an NIHSS high (and vice versa).

The result of our study are consistent with the
studies done previously that evaluated the role of
hsCRP in early stages of ischemic stroke. A study
done by Shoaeb et al showed that the serum
CRP level in measured on admission can be used
to predict the severity of ischemic stroke. They
proved that serum CRP level on admission can be
used to predict stroke severity. Stroke (positively
correlated with NIHSS (r = 0.54, p = 0.006)).
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Jaydip Ray Chaudhur and others' evaluated the
association of high levels of CRP (> 3 mg / L)
with ischemic stroke and its subtypes in Indian
patients, who noted that the mean CRP was
significantly higher in stroke patients (3.8 + 2.5)
than controls (1.8 = 1.5) (P <0.001).

Further studies reveal CRP not only predict
the severity of ischemic stroke but is also an
independent risk factor for cardiovascular and
cerebrovascular events.

Zacho et al, in their population-based study,
found an increased frequency of coronary artery
disease (32%) and ischemic cerebrovascular
stroke (25%) in patients with elevated CRP levels
in Denmark."

In the United States, Ridker and al. found that
an elevated CRP level predicted the risk of
myocardial infarction and stroke in healthy men.'?

Among the Japanese, Arima et al. found a positive
correlation between elevated CRP and a future
risk of coronary artery disease.'

Additionally CRP has been implicated with poor
prognosis in cardiovascular and cerebrovascular
disease.

Different studies on labortary biomarkers
including atrial and cerebral natriuretic peptides,
CRP and homocystiene, it was found CRP has
been implicated with increased risk of congestive
cardiac failure.™ So there are increasing number
of studies which estimate that CRP is not only
a prognostic factor but a risk factor as well for
ischemic cardiovascular and cerebrovascular
events.'®1®

There are other risk factors as well apart from
elevated CRP. A large case-control study found
that a family history of vascular disease was a risk
factor for large-vessel and small-vessel stroke.
These findings suggest that studies of genetics
might possibly be more successful in they were
focused on specific stroke subtypes.”

Another trial of carotid artery intimal media
thickness (IMT) found that after controlling
for conventional risk factors, IMT is strongly
associated with parental history of stroke.'® This
association was stronger for internal carotid IMT
as compared with common carotid IMT.

Two recent reviews have re-examined the issue
of hypercoagulability and the risk of ischemic
strokes.” The genetic study of intracranial
aneurysms and subarachnoid hemorrhage (SAH)
is another reason for stroke. A case-control study
from Japan found that having a family history of
SAH increased the risk of SAH with an odds ratio
(OR) of 4.0. The risk was higher with a maternal
history of SAH (OR 5.4) compared with a paternal
history (OR 3.2).2°

A large literature review found that patients with
adult polycystic kidney disease and SAH were
more likely to have aneurysms at the middle
cerebral artery (38%), more likely to bleed at an
early age (41 years), and relatively more likely to
be male (48%) compared with those with sporadic
SAH.%

Serum CRP levels are easily measured and
readily available in our hospital laboratories. CRP
is not only prognostic factor but also risk factor
for cerebrovascular and cardiovascular events
also predict the severity of ischemic stroke during
early stages of admission.

CONCLUSION

We concluded that CRP levels are positively
correlated with the frequency of stroke severity
in patients with acute ischemic cerebrovascular
stroke.

Copyright© 19 Nov, 2020.
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