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ABSTRACT

To determine the frequency of dyslipidemias inguasi with stroke and to compare the lipid levelssgéhemic and
hemorrhagic stroke patients. Patients with diagaasistroke comprising 50 consecutive patients efd¢bchaemic
and haemorrhagic strokes were included in the stubije patients on lipid lowering therapy were exgd from
study. To determine the subtype of stroke, clinko@mination followed by CT scan of brain was ddheserum
sample after 8 hours of overnight fasting was taterthe next day of admission for both groups diepss. Total
serum cholesterol, triglycerides, LDL-cholesterdl,DL-cholesterol and HDL-cholesterol was determinesing
enzymatic colorimetric method. SPSS software wed fe calculation of % R of 95% confidence intér@l). It
was noted in our study that fasting serum lipidfirecanalysis of 50 ischemic stroke patients résgaaised serum
total cholesterol in 21 patients with mean serunolesterol of 190+35mg/dl where as only 5 patientsoag
hemorrhagic CVA showing raised serum cholesterth wierall mean of 151+29mg/dl. Serum HDL was fotmd
be low in 16 patients i.e. 32% of Ischemic stroké wiean value of 42.4#6mg/dl whereas only 6% ofndehagic
stroke patients showing low serum HDL with meamueaf 45.4+5mg/dl. Abnormal serum triglyceride lewes
found to be distributed similarly in Ischemic & Herrhagic stroke with mean value of 137+£30mg/dl &
125+30mg/dl respectively. High serum LDL was foum®% & 4% of ischemic & hemorrhagic stroke withane
value of 102+21mg/dl & 93+17mg/dl respectively. lygholesterolemia and low HDL-cholesterol was seen
significantly more in ischemic CVA group.

INTRODUCTION

Stroke is one of the major global health problelinis. the leading cause of adult disability. Moityafrom strokes is
the second leading cause worldwidEhe scientific community recognizes the associabetween blood lipids
levels and risk of cardiovascular diseds®trong association has been found between highslese serum
cholesterol — especially of low-density lipoprotditDL) cholesterol — and the development of athelerssis,
while elevated levels of high-density lipoprotetiOL) cholesterol seem to play a protective rolarious studies
have been done on dyslipidemias and the findindeate that dyslipidemia is prevalent worldwided golaces an
enormous burden on the health care system. Theboligtaconsequences associated with changes inatiét
lifestyle has increased the number of hyperlipidemdividuals who are at risk of a number of adeezffects such

as stroke. The relationship of serum lipids andgipteins with cerebrovascular disease are beindjest along
with many other risk factors as in coronary heaseadse:* Several clinical trials showed an association ketw
high concentrations of serum cholesterol and isti@stroke®°On the other hand, case-control studies of stroke
which examined cholesterol as a risk factor haveegaly produced negative findings and prospedivuelies have
generally failed to show a direct and strong assiwri®®Some demonstrated an inverse relation between total
cholesterol and death from haemorrhagic stfokkerefore, the association between cholesterokaméte may not

be as straight forward as for coronary heart diseSerum lipid levels have an established effecsloort term
mortality due to stroke¥. It is important to evaluate the difference in serlipid levels in subtypes of strokes to
guide lipid-lowering therapy which can reduce iride of stroke and related mortality by adaptinghary and
secondary preventive measute¥: Therefore, the present study was designed to know
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1.To determine the prevalence of dyslipidemia in Cp&ients
2.To determine difference between serum lipid prdfilpatients with ischemic and haemorrhagic str@kany)

EXPERIMENTAL SECTION

1. Study area: Department of general medicine, BSMC&H, BANKURA

2. Study population: Those admitted in BSMC&H (indoor)

3.Study period: Approximately two year

4. Sample size: Approximately 50 in each group

5.Sample design: Having had informed consent for participation frone patient and/or patient care giver, the
patient was included in the study according toofelhg criteria.

INCLUSION CRITERIA:
All patients aged > 45yr with clinically and radigically proved cerebrovascular accident.

EXCLUSION CRITERIA:

* Brain tumour

* Head trauma

* Transient ischemic attack

» Demyelination

* Subdural hematoma

* Diabetes mellitus

* Previously on lipid lowering drugs

* Neoplastic and collagen vascular disease
* Previously diagnosed A-V malformation

* Previously diagnosed arrhythmia
 Secondary hyperlipidemia

* Previous myocardial ischemia or infarction

STUDY DESIGN: Comparative study

Collection: Serum samples were obtained after 8 hours of @mfrfasting, on the next morning after admission.
Venous blood samples were collected into plain sulamples were centrifuged at’@ for 15 minutes after
incubation of 20 minutes for extraction of serunheTsera were analyzed for serum lipid profile idohg total
cholesterol, triglyceride, LDL-cholesterol and H@helesterol by enzymatic colorimetric method usithgmistry
auto-analyser. The data was analysed using SP%we20.0 and Microsoft mathematic calculator. &z
descriptive statistics; frequencies and percentage® computed for presentation of qualitative atales like
gender, age, CT scan brain findings, ECG and ouading variables as lipid profile. Mean values o€ tholesterol,
triglyceride, LDL-cholesterol, HDL-cholesterol and_DL-cholesterol was determined. Frequency peragmtaf
abnormal lipid profile in both groups of patientf iechemic and haemorrhagic stroke, were determiaed
compared using proportion test for any signifiadiffierence taking p-value of < 0.05 as significant.

RESULTS

A total of 100 patients were studied. Majoritytb& ischemic stroke patients were relatively olgheean age 62
+12 years) to sufferers of hemorrhagic stroke (megm55+14 years) as shown in table-l.

Table- I: Demogr aphic data

Stroke type | No.of pf Mean age Male Female
Ischemic 50 62+10 35(70% 15(30%
Hemorrhagic 50 57.4+7.3| 33(66%)] 17(34%)
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Chart 1: Male & female preponderance
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There is increasepreponderance of male affected with stroke in lthemic and hemorrhagic strc

Table2: Agewisedistribution of stroke patient

Age grouj 45-50 51-60 61-70 >70
Ischemit 2(4%) 15(30%)| 25(50%) 8(16%
Hemorrhagi | 10(20%) | 20(40%) 18(36%) 2(4%)

Chart 2

Age wise distribution of Ischemic stroke

M 45-50
L151-60
1161-70

M >70

Above chart showing that most of the ischemic C\&ignts in the study population are in the age grafu6l-70
years.
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Chart 3

Age wise distribution of
Hemorrhagic stroke

M 45-50
H 51-60
61-70
H>70

Above chart showing that most of the hemorrhagidAQatients in study population are in the age grotip1-60
years.

Chart 4: Comparison of the age of patientswith ischemic and Hemorrhagic stroke
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Axis Title

Chart 5: Comparison of average age of I schemic & Hemorrhagic stroke
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In this study, 68 (68%) were male patients and 3Z(Bwere female patients, and 70% of the ischemda and
66% of the hemorrhagic group were male. Male ptiexccount for a large proportion in both ischemia
hemorrhagic groups.

The mean age for the ischemic group was 62+10 yedigh was higher than that of the hemorrhagicugro
(57.4+7.3years).

Table 6: showing comparison of lipid profile between | schemic and Hemorrhagic stroke

Lipid profile Ischemic strokg Hemorrhagic stroke
Tora 0%‘21'37;?”' 190435 151429

Tiizgéﬁ‘;?g/?ﬁ 137430 125430
'-Dl-i%r(‘)?]'%sltd‘im' 102421 93417
HD';l%hn?Esdtlero' 42.46 45.435

Table 7: showing Table showing comparison of percentage of patient having abnormal lipid profile

% of cases with abnormal value
Lipid profile Ischemic CVA| Hemorrhagic CVA P value

Cholesterol 42 10 P = 0.0006
Triglyceride 4 4 P =0.6098
LDL-Cholesterol 6 4 P =1.0000
HDL-cholesterol 32 6 P =0.002p

« It was noted in our study that fasting serum lipidfile analysis of 50 ischemic stroke patienteersded raised
serum total cholesterol in 21 patients with meamrsecholesterol of 190+35mg/dl where as only 5gx@ among
hemorrhagic CVA showing raised serum cholesterdhwiverall mean of 151+29mg/dl. So there is sigaifit
difference between two groups with p value 0.0C8BI5)

e Serum HDL was found to be low in 16 patients i.2%30f Ischemic stroke with mean value of 42.4+6rhg/d
whereas only 6% of Hemorrhagic stroke patients smgwow serum HDL with mean value of 45.4+5mg/dhefe

is significant difference between 2 groups.

» Abnormal serum triglyceride level was found to ligtributed similarly in Ischemic & Hemorrhagic steowith
mean value of 137+30mg/dl & 125+30mg/dl respeciivel

» High serum LDL was found in 6% & 4% of ischemic &rhorrhagic stroke with mean value of 102+21mg/dl &
93+17mg/dl respectively.
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Chart 13: Comparison of lipid profile between ischemic & hemorrhagic stroke
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DISCUSSION

Stroke is a clinical syndrome characterized by diypteveloping symptoms and/or signs of focal abdtimes
global loss of cerebral functions, with symptomstiteg more than 24 hours or leading to death wihapparen
cause other than that of vascular ori*® Cerebral atherosclerosis with atheroma formatiotiésbasic underlyin
patho-physiologic mehanism in ischemic stro'®. Conflicting results exist in the literature abdhe correlatior
between the total plasma cholesterol of patientstae risk of stroke. Qizilbaset al.in a review of 10 studies
examining the relationship between serumal cholesterol and subsequent stroke concluded theae was
significant association however, other studies wess conclusiv®*® In addition to research published by
team*” we have found four case and control studies camigdn Chinewhich obtained similar results: CI patie!
had significantly higher levels of total cholestetdL, and triglycerides than those in control gps. Furthermore
CH subjects exhibited significantly lower levelstofal cholesterol and LD"®

In our study
Dyslipidemia is associated with both types of sérdkowever hypercholesterolemia is significantlyrenassociate
with ischemic CVA. Low HDLeholesterol is significantly more prevalent in isofic CVA group in our stud

* Hyperlipidemia was preseint 16% patients of stroke and was the 3rd most comrisk factor for stroke in tr
study by Khan et alwhile, the present study showed hyperlipidemialiftf all 200 patients of stro*"*8

e There is no established biological mechanism tRplainsthese results, but cholesterol is known to havects
on the vasculature and is essential for normal mengbfluidity. Rabbits fed a high cholesterol dietve large
experimentally induced infarcts associated withramease in platelet depositionthe thrombus at the infarct. /
of these effects suggest that, a higher serum stestd concentration would predispose to strokeh veit poot
outcome'® It has now been established that, the serum cleotésineasurements within the first 48 hours
identical to those after three months, although hifiaconcentration does occur between these t* Earlier
studies showed a positive relation between serdail éholesterol and n-haemorrhagic strokes with an inve
association to intracranial haemhage®' The present study also showed a positive assouiaiith ischemic strok
while, no association was seen with haemorrhagoks

» Association between concentrations of serum trigfligkes and the risk of stroke is also overshadov&enne
studies led to negative results whereas others showgmbsitive association with high serum triglycer
concentrationd’> Copenhagen City Heart Study showed a log lineapdcistion between serum triglyceri
concentrations and ndmemorrhagic stroke while o association was found of high plasma triglyce
concentration as a risk factor for both types oflgt in this stud®
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» Serum HDL-cholesterol has anti-atherogenic proeertivith ability to trigger the flux of cholesterfilom
peripheral cells to the liver and thus having agutive effect?

e There is an inverse association between HDL-chedelkand ischemic stroke in the present study &6 Batients
of ischemic stroke had below than normal serum Hibblesterol. However, recently it has been obsethed
serum HDL-cholesterol levels decrease significaatlthe time of acute ischemic stroke and it mayabeacute
phase reactant or nascent biomarker of acute ssudeeptibility?*

A positive relationship between high serum LDL-@stérol levels and the risk of ischemic stroke een seen
as well. However, no such association was sedmsrstudy.

» These counter-intuitive effects of serum lipids mainbe taken at face value without considering iptsssources
of bias in this study. A hospital population wasekned and referrals were admitted selectivelystrerity of the
symptoms and requiring immediate nursing and hakpére. On the other hand, a community studykislylito
miss those patients who die within 24 hours ofdhset of stroke. Moreover, the serum concentratinag reflect
the severity of stroke, rather than the premorlbigcentration. In this study, blood samples weréct#d within 24
hours and there was no follow-up data on thoseeptatito indicate the effect of stress or nutritiont, studies have
shown that serum cholesterol measurements witleifiitst 48 hours remain identical to those aftee¢hmonthg®

Limitation of study:

There are certain limitations to this study.

e This is a hospital and indoor based study, so #ta thay not represent the whole population. Hosaétanission
depends upon availability of transport, and avditghof hospital bed.

* Most of the patients were from poor socio-econorackground. So many of them couldn't afford all
investigation even at govt rate at hospital suc8Rscan, MRI, holter monitoring.

» Few patient parties discharged the patient onbriiskd against medical advice so there is lack follgpnin some
cases.

» Some patient died within 3-4 hr of hospital adnadasiso lipid profile estimation couldn’t be done.

» This is a prevalence study so the cause effediaethip couldn’t be obtained.

» Sample size is small 50 in each group, so theddfesrence of prevalence from general population.

 Control population is not compared with study pagioi.

CONCLUSION

We conclude that ischemic stroke patients had higeeum total cholesterol and lower HDL-cholestdeskls in
comparison to haemorrhagic stroke. High risk p#tiesf stroke may be screened using serum lipidilpraind
further studies are suggested to evaluate thetaffdipid lowering therapy in terms of morbidityyd mortality in
ischemic stroke patients.
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