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ABSTRACT

INTRODUCTION: Stroke by definition is a syndrome of rapidly developing clinical signs of focal
disturbance of cerebral function with symptoms lasting 24 hours or longer or leading to death with no
apparent cause other than vascular origin. Recent research has shown that an inflammatory reaction is
triggered within the hour in the brain tissue injured by an ischemic stroke and continues in the days
following the appearance of symptoms and that this reaction contributes to neuronal damage. Increased
CRP levels are accepted as a sensitive but non-specific marker of the acute inflammatory conditions. Aim
of the study: To study the hs CRP level in acute ischemic stroke and its association with short term
prognosis. MATERIALS AND METHODS: Totally 52 patients admitted within 48 hours of onset of first
ischemic stroke were included in the study. The detailed history regarding the risk factors like diabetes,
coronary artery disease, hypertension, hyperlipidaemia, smoking, and alcohol use were elicited from the
patient. Sandard approved protocol was used for all patients to measure the hs-CRP level. Analysis was
done by Nephelometric method utilizing latex particles coated with CRP monoclonal antibodies.
CONCLUSION: The hs -CRP level isincreased in all patients after acute ischemic stroke.The hs- CRP
level strongly correlates with short term outcome in patients after first ever ischemic stroke.
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INTRODUCTION
Acute ischemic stroke develops as a result of sudierruption in the focal cerebral blood flow.€érh
cause of the stroke is an embolic or thrombotidusion in 70-80% of patients with severe symptoms
Recent research has shown that an inflammatoryioeas triggered within the hour in the brain tiss
injured by an ischemic stroke and continues indags following the appearance of symptoms and that
this reaction contributes to neuronal damage Isa@aCRP levels are accepted as a sensitive but
nonspecific marker of the acute inflammatory cdondig Laboratory and experimental findings have
shown that atherosclerosis is a reflection of awiecrinflammatory process in addition to lipid dsjtion.
Inflammatory mechanisms have been known to plaglein all stages of atherosclerosis, from initiati
to developmentit has been reported that it is ptes€d use the increase in the concentration ofeacu
phase reactants and especially the high sensitBAtReactive proteins (hs -CRP)to help predict riaitu
cardiovascular mortality. Various prospective stsdhave found initial CRP levels to be higher in
persons who develop stroke, IHD( ischemic headatis), peripheral artery disease.
Epidemiology: Each year stroke affects 15,000,000 people woddwiwo thirds of who die or are left
permanently disabled. In 1990 more than 38mDdisability adjusted life years were lost waxildie
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due to stroke; this disease burden is projectdddease to 61,000,000 disability adjusted lifergday
2020. Based on retrospective analyses of subgetstted in urban hospitals in India it was fouhdtt
stroke constitutes nearly 2% of all hospital cases20% of neurological admissions.

Pathophysiology of Ischemic StrokeA fall in cerebral blood flow to zero causes deat brain tissue
within 4-10 min CBF <16 to 18 ml/100gm tissue penroause infarction within an hour. Values <20
ml/100gm tissue per min cause ischemia withoutratilgn unless prolonged for several hours or days.
There is a loss of neuronal electrical functionchkhis reversible stage. When blood flow decreasd®t
ml/100gm/min then aerobic mitochondrial metabolifails and anaerobic metabolism leads to lactic
acidosis. As a sequel to this, sodium and wateterghe cell and potassium leaks out of the ced tu
failure of energy dependant intracellular homedsteading to irreversible cell death.  Basedlmse
facts, concept of ischemic penumbra was formuldtéd.an area of brain that has reached the riblers
stage of electrical failure, but has not yet pasealirreversible stage. Thrombolytic agents aseduin
this time window to salvage the ischemic penumiorzez

MATERIALS AND METHODS
This study is single centred prospective studyiedrout in department of medicine of thanjavur roeli
college during the period of February 2006- Auddd7. Total number of subjects included in the wtud
was around 52 patients. The detailed history regarthe risk factors like diabetes, coronary artery
disease, hypertension, hyperlipidaemia, smokind,acohol use were elicited from the patient. Séadd
approved protocol was used for all patients. Iriolugriteria Age group of patients was around 41-85
First acute ischemic stroke were included only ésole stroke patients confirmed by CT brain were
included Patients who got admitted within 48 hrsststbke onset were includedExclusion criteria:
Other than ischemic stroke were excluded. Patieditsitted after 48 hrs.of stroke onset were excluded
Patients with lymphoma, lupus, rheumatoid arthriisteomyelitis, malignancy, and other connective
tissue diseases were excluded recentinfectionm@aor surgery within a month. Patients with valvula
heart disease, atrial fibrillation, Acute myocatdi#arction,thyroid disease, renal disturbanceviyus
history of stroke, TIA, RIND were excluded from tieidy.
Clinical Examination: All patients were examined for hypertension, dlyesiarotid artery thrill and
bruit. A detailed cardiovascular and CNS examimatieere performed and the findings were recorded.
ECG and Chest X Ray PA view were taken to ruleAdutand valvular heart disease as well as acute MI.
BP at the time of admission were recorded and Bilencalculated. Patients with BMI>30 were labelled
as obese
Biochemical Assay For hS-CRP TESTSerum or heparinised or EDTAplasma. Off volumé: 0 1.0
ml. Storaged: refrigerate for maximum 8 days. Ndayfrozen at -25°c or lower if samples are frozen
within 24 hrs after collection. Repeated freezentlegicles to be avoided. Nephelometric method irtidjz
latex particles coated with CRP monoclonal antibsdinstrument used in the analysis were BN-100
from Dade Behring, USA.
Assessing Functional OutcomeOn seventh day patients clinical and functiortatus were assessed
using Glasgow Outcome Scale.
1. Death
2 .Persistent vegetative states- Patient exhibit no obvious cortical function.
3 Severe Disability-(Conscious but disabled). Patient depends upon others for daily support due to mental
or physical disability or both)
4.Moderate Disability-(Disabled but independent). Patient is independent as far as daily life is
concerned. The disabilities found include varying degrees of dysphasia, hemiparesis, or ataxia, aswell as
intellectual and memory deficits and personality changes.
5. Good Recovery-Resumption of normal activities even though there may be minor neurological or
psychological deficits.
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RESULTS

Patients of age > 40 yrs and < 85 yrs were inclin this study.Total no of patien— 52 Mean ages of
patients was around 60.3 yrs. Among the popula@ibn% of patients were males. And 25% w
females. «57.7 % of this study group were smokere wmoke more than one packet per day.15
patients werealcoholics.23% were diabetics in this study.57.%%nfl to have high BP.Only 8% h
previous history of CAHD.Only 10% were obese insthstudy.In this study only 22% h
HDL>45mg/dl.Mean TC/HDL 4.64 + 0.

Graph 1: Showsthe Crp Distribution Patients
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Legend:1 Mean hs-CRP of all patients were around 5.94 + 1.97.Maximuafue — 10.1mg/l and
Minimum value off —2.1mg/lit shows >94 % of patients had hs CRP >/Btrghows clearly that h

CRP levels are increased in str
Graph 2: Glasgow Outcome Scale
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Legend: 270 % of the patient had poor prognosis.7.7 % mibytalas noted in these patients, only 3(
had good recoveryPatients with score of 2 and 3 were unable t&Watients with score of 4 and 5 w
able to walk.
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Graph 3 :Hs Crp Level and Functional Outcome
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Legend : 3Mean hs-CRP of all 52 patients 5.94 + 1.96mg/l. Mean-CRP of all patients who die
during study 8.85 + 1.98mg/l. Mean- CRP of all patients who were unable to walk ( paten GOS
score of 2 and 3) is 6.68 + 1.1mg/l. Mear CRP of patients who we able to walk ( patients in GC
score of 4 and 5) is 3.73 + 1.1mg/l.Mear- CRP who had massive infarct is 8.7 + 0.96mg/l. Mes-
CRP of patients who had lacunar infarct is 3.27.93fg/l. Applying chi square test for associal
between hs- CRP lels andGlasgow Outcome Scale (GOS), p < 0.0005hakistatistically significar

DISCUSSION

Atherogenesis is itself an inflammatory processeWhndothelium is physically challenged or beco
dysfunction, a cascade of events precipitatedativij acycle of injury, immunological induction ar
amplification. Causes of endothelial dysfunctinolide  sheer stress related to hypertensiadizex
LDL,homocysteinemia, and smoking. Dysfunctional @hdlium leads to increased permeability
lipopratein and up regulationof leucocyte and endothedidhesion molecules. In response to
presence of certain activating substances includixigized LDL,monocyteschemo attractant pro
(mcp-1), interleukin IL8 and PDGF leukocytes migrate into thel of the artery. Induced by oxidizt
LDL, mcp-1 promotes diapedesis of monocytes across thetleltim Granulocytic macropha
colony-stimulating factor transforms monocytes into mabages, which elaborate tumour necr
factord (TNF-6) , IL-1 , proteolytic enzymes including matrix metalloproteiaa and growth facto
including PDGF , insulin like growth factor (IGFStudies by TahirYoldas et al in 2007 clearlywsbd
that levels of hsCRP done on 2nd day after the ischemic stroke glyosrsociated with short teri
unfavorable prognosis.(9) The study also showetphtents with stroke have a higher circulatinqise
hs- CRP and Homocysteinemia levels KirsteinWeinbeclalet in 2002also gave similar results..(
Experimental studies hashown that secretion of inflammatory mediators dgect response to cereb
injury starts within 2 hours of focal ischemia amti-inflammatory treatment have neuroprotective r
Muir et al44, have shown CRP levels within 1st #uds following an cute ischemic stroke as
independent predictor for predicting survival. @tldies by Di Napolil4 has shown that a large ati
and cortical involvement in patients had a highles-CRP values than normal at the time of presentz
This study also anfirmed that prognosis in patients with increabe- CRP level is worse (12). O
findings that patients who were able to walk hagdohs«- CRP levels than the patients who were un
to walk, and also the patients who had death aspanick, may be n indicator of the degree
inflammation.
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CONCLUSION

The hs -CRP level is increased in all patientsraitaite ischemic stroke. The hs- CRP level strongly
correlates with short term outcome in patientsrdfist ever ischemic stroke. (P < 0.0005).The @BP
level is high in patients with massive infarct thaflecting the severity of stroke. Commonly the GRP
level is increased in smokers, obesity, diabetgsettiension and post-menopausal women due to Berea
in inflammatory response

Acknowledgement
It is with deepest appreciation and gratitude thdiank my unit chief, DR. N. JEEVA M.D., Prof of
Therapeutics, my guide and mentor for manoeuvtiggtudy at every meander and without whose able
guidance, constant encouragement, philosophicalsviend ever available help, this work could not
have been possible.l consider it a privilege toehlagen this study under the supervision of my elov
professor and HOD, Dr. S. MUTHUKUMARAN M.D., who waa source of constant inspiration and
encouragement to me.

REFERENCES

1. Akihiro Nakagomi et al, Interferon and Lipopolysaccharide potentiate nogt® tissue factor
induction by C-reactive protein. CirculatidtQl 1785(2000

2. Albert, M.A. Danielson, E. Rifai, N. Effect of stattherapy on C-reactive protein levels: the
pravastatin inflammation/CRP evaluation (PRINCE)aadomized trial and cohortstudy. JAMA:
286(1): 64-70200)

3. Ballantyne, C.M. Hoogeveen, R.C. Bang, H. Lipopire#ssociated phospholipase A2, high-
sensitivity C-reactive protein, and risk for inandéschemic stroke in middle-aged men and women in
the Atherosclerosis Risk in Communities (ARIC) stuéirch Inter Med, 28:165(21) 2479-84 (2005)

4. Blake, G.J. Ridker, P.M. Inflammatory bio-markersdacardiovascular risk predictiodournal of
Internal Medicine. 252(4) 283—294(2002)

5. Cannon, C.P. Braunwald, E. McCabe, C.H. Antibidtieatment of Chlamydia pneumoniae after
acute coronary syndromi.Engl JMed 21;352(16) 1646-54 (2005)

6. Cipolla, M.J. Porter, J.M. Osol, G. High glucosencentrations dilate cerebral arteries and diminish
myogenic tone through an endothelial mechanZ3(R) 405-10; 410-1 (1997)

7. Corrado, E. Rizzo, M. Tantillo, R. Markers of infianation and infection influence the outcome of
patients with baseline asymptomatic carotid lesiarsyear follow-up study7(2) 482-6 (2006)

8. Curb, J.D. Abbott, R.D. Rodriguez, B.L. C-reactimmtein and the future risk of thromboembolic
stroke in healthy men. CirculatiohQ7(15) 2016-20 (2003)

9. Tahir Yoldas, Murat Gonen, Ahmet Godekmerdan, Fillyan, and Ednan Bayrast al. The Serum
High-Sensitive C Reactive Protein and Homocysteiadmvels to Evaluate the Prognosis of Acute
Ischemic Stroke. Mediators Inflammatory . 200702015929. Published online 2007 April 10. doi:
10.1155/2007/15929.

10. Kerstin Winbecket al, Prognostic relevance of early CRP measuremetds Bft ischemic stroke
33 2459. (2002)

11. Muir, KW. Weir, C.J. Alwan, W. C-reactive proteand outcome after ischemic stroke. Stroke,
30(5) 981-5 (1999)

12. Di Napoli, M. Schwaninger, M. Cappelli, R. Evaluati of C-reactive protein measurement for
assessing the risk and prognosis in ischemic stakeatement for health care professionals fran th
CRP Pooling Project members. Str@&6) 1316-29 (2005)

Copyright © August, 2014; IJPAB 146



