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ABSTRACT High Blood pressure and High lipid level, both can be modify through change in lifestyle. It is estimated

that 70% of strokes are potentially preventable by lifestyle modification but prospective evidence is
needed to support these hypotheses derived from epidemiological studies.
Aim of our study to compare the Lipid Profile patterns between acute ischemic and acute hemorrhagic stroke patients.
Present study was conducted in the department of General Medicine in R.G.Kar Medical College & Hospital, West Bengal. 100
patients were selected using above defined criteria, 50 patients had in acute ischemic stroke and 50 patients had in acute
haemorrhegic stroke. Present study was conducted from July 2018 to June 2019.
We found that total cholesterol, Triglyceride, LDL, VLDL and HDL influenced the significant risk of developing an ischemic
stroke. Low HDL - cholesterol is also significantly more prevalent in ischemic CVA group in our study. Findings suggested that
ischemic stroke patients had higher serum total cholesterol and lower HDL- cholesterol levels in comparison to hemorrhagic
stroke. Systolic Blood Pressure and Diastolic Blood Pressure were significantly associated with haemorrhagic stroke.
Dyslipidemia is associated with both types of stroke. However hyper cholesterolemia is significantly more associated with

ischemic CVA.
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INTRODUCTION

A stroke is a medical condition in which poor blood flow to
the brain results in cell death.' There are two main types of
stroke: ischemic, due to lack of blood flow, and
hemorrhagic, due to bleeding.? The main risk factor for
stroke is high blood pressure.’ Other risk factors include
tobacco smoking, obesity, high blood cholesterol, diabetes
mellitus, a previous TIA, and atrial fibrillation.** An ischemic
stroke is typically caused by blockage of a blood vessel,
though there are also less common causes.””® A
hemorrhagic stroke is caused by either bleeding directly into
the brain or into the space between the brain's
membranes.””’ Bleeding may occur due to a ruptured brain
aneurysm." Diagnosis is typically based on a physical exam
and supported by medical imaging such as a CT scan or
MRI scan.” A CT scan can rule out bleeding, but may not
necessarily rule out ischemia, which early on typically does
not show up on a CT scan.”” Other tests such as an
electrocardiogram (ECG) and blood tests are done to
determine risk factors and rule out other possible causes."
Low blood sugar may cause similar symptoms.*®

Prevention includes decreasing risk factors, as well as
possibly aspirin, statins, surgery to open up the arteries to
the brain in those with problematic narrowing, and warfarin
in those with atrial fibrillation.”” A stroke or TIA often
requires emergency care.” An ischemic stroke, if detected
within three to four and half hours, may be treatable with a
medication that can break down the clot."” Aspirin should be
used.”” Some hemorrhagic strokes benefit from surgery.”
Treatment to try to recover lost function is called stroke
rehabilitation and ideally takes place in a stroke unit;
however, these are not available in much of the world.”

Considering those facts in mind, the present proposed study
was planned with the following objective- to compare the
Lipid Profile patterns between acute ischemic and acute
hemorrhagic stroke patients.

MATERIALS AND METHODS
Study Population:
Study was conducted among all the stroke patients

admitted in General Medicine department of
R.G.KAR.MEDICAL COLLEGE AND HOSPITAL and those
fulfilling the inclusion and exclusion criteria from from July
2018 to June 2019. 50 patients with acute haemorrhegic
stroke and 50 patients with acute ischemic stroke.

Inclusion Criteria:

1. All patients those will be voluntarily participated in the
present study.

Age >18 years

Both male and female patients are included

No prior history of stroke.

Duration of illness >24 hours

1Al o

Exclusion Criteria:
Patients who are already on antilipidemic drug and
antihypertensive drug.

Statistical Analysis:

For statistical analysis data were entered into a Microsoft
excel spreadsheet and then analyzed by SPSS 24.0.
andGraphPad Prism  version 5. Data had been
summarized as mean and standard deviation for numerical
variables and count and percentages for categorical
variables. Two-sample t-tests for a difference in mean
involved independent samples or unpaired samples.
Unpaired proportions were compared by Chi-square test or
Fischer's exact test, as appropriate. p-value < 0.05 was
considered for statistically significant.

RESULT AND ANALYSIS

We found that in group acute haemorrhegic stroke, the
mean of age (mean=+s.d.) of patients was 54.6400 + 7.8240
years with range 33.0000 - 64.0000 years and the median
was 56.0000 years. In group acute ischemic stroke, the mean
of age (mean=+s.d.) of patients was 55.5600 = 7.0281 years
with range 37.0000 - 64.0000 years and the median was
57.0000 years. Association of age in two groups was not
statistically significant (p=0.5376).

Our study showed that in group acute haemorrhegic stroke,
18(36.0%) patients had female and 32(64.0%) patients had
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male. In group acute ischemic stroke, 22(44.0%) patients
had female and 28(56.0%) patients had male. Association of
sex in two groups was not statistically significant (p=0.4142)
and in group acute haemorrhagic stroke, 42(84.0%) patients
had rural locality and 8(16.0%) patients had urban locality.
In group acute ischemic stroke, 8(16.0%) patients had rural
locality and 8(16.0%) patients had urban locality.
Association of locality in two groups was not statistically
significant (p=1.000).

It was found that association of SES in two groups was not
statistically significant (p=0.9052) and in group acute
haemorrhegic stroke, 1(2.0%) patients had convulsion
clinical features, 4(8.0%) patients had others -clinical
features, 10(20.0%) patients had unconscious clinical
features and 35(70.0%) patients had weakness clinical
features. In group acute ischemic stroke, 1(2.0%) patients
had convulsion clinical features, 3(6.0%) patients had others
clinical features, 8(16.0) patients had unconscious clinical
features and 38(76.0%) patients had weakness clinical
features. Association of clinical features in two groups was
not statistically significant (p=0.9214).

Our study showed that in group acute haemorrhagic stroke,
29(58.0%) patients had DM. In group acute ischemic stroke,
35(70.0%) patients had DM. Association of DM in two groups
was not statistically significant (p=0.2113) and in group
acute haemorrhagic stroke, 42(84.0%) patients had HTN. In
group acute ischemic stroke, 33(66.0%) patients had HTN.
Association of HTN in two groups was statistically
significant (p=0.0376). In group acute haemorrhagic stroke,
18(36.0%) patients had past history of stroke. In group acute
ischemic stroke, 12(24.0%) patients had past history of
stroke. Association of past history of stroke in two groups
was not statistically significant (p=0.1904).

We found that association of BMI in two groups was not
statistically significant (p=0.1646) and in group acute
haemorrhagic stroke, the mean of SBP (meanz*s.d.) of
patients was 159.4800 + 21.2653mmHg with range 102.0000
- 198.0000 mmHg and the median was 161.0000 mmHg. In
group acute ischemic stroke, the mean of SBP (mean+s.d.)
of patients was 140.4000 =+ 16.3782 mmHg with range
102.0000 - 164.0000 mmHg and the median was 144.0000
mmHg. Association of SBP in two groups was statistically
significant (p<0.0001).

It was found that in group acute haemorrhagic stroke, the
mean of DBP (mean=+s.d.) of patients was 97.4800 + 10.0025
mmHg with range 70.0000 - 110.0000 mmHg and the median
was 100.0000 mmHg. In group acute ischemic stroke, the
mean of DBP (mean=s.d.) of patients was 89.6400 + 10.1152
mmHg with range 70.0000 - 104.0000 mmHg and the median
was 91.0000 mmHg. Association of DBP in two groups was
statistically significant (p=0.0002) and in group acute
haemorrhagic stroke, the mean of HB% (meanz+s.d.) of
patients was 11.9620 + .9087 g/dl with range 10.2000 -
13.6000 g/dl and the median was 11.8000 g/dl. Association
of HB% in two groups was not statistically significant
(p=0.1718).

Our study showed association of urea in two groups was not
statistically significant (p=0.9525) and association of
creatinine in two groups was not statistically significant
(p=0.5571).

We found that in group acute haemorrhagic stroke, the
mean of FBS (meanz*s.d.) of patients was 131.0400 =+
25.3763 mg/dl with range 98.0000 - 180.0000 mg/dl and the
median was 139.5000 mg/dl. In group acute ischemic stroke,
the mean of FBS (mean=*s.d.) of patients was 135.5800 *
25.3555 mg/dl with range 92.0000 - 180.0000 mg/dl and the

median was 140.0000 mg/dl. Association of FBS in two
groups was not statistically significant (p=0.3730) and in
group acute haemorrhagic stroke, the mean of PPBS
(mean=+s.d.) of patients was 215.7600 + 63.6799 mg/dl with
range 110.0000 - 304.0000 mg/dl and the median was
245.0000 mg/dl. In group acute ischemic stroke, the mean of
PPBS (mean=s.d.) of patients was 223.6800 + 66.7360 mg/dl
with range 110.0000 - 304.0000 mg/dl and the median was
248.0000 mg/dl. Association of PPBS in two groups was not
statistically significant (p=0.5452).

It was found that in group acute haemorrhagic stroke, the
mean of TCH (meanz*s.d.) of patients was 182.3200 =+
18.7404 mg/dl with range 156.0000 - 223.0000 mg/dl and the
median was 180.5000 mg/dl. In group acute ischemic stroke,
the mean of TCH (mean=s.d.) of patients was 244.0800 =
53.7598 mg/dl with range 156.0000 - 310.0000 mg/d] and the
median was 264.0000 mg/dl. Association of TCH in two
groups was statistically significant (p<0.0001) and in group
acute haemorrhagic stroke, the mean of TG (mean=*s.d.) of
patients was 256.1800 + 27.8456 mg/dl with range 165.0000
- 294.0000 mg/dl and the median was 265.0000 mg/dl. In
group acute ischemic stroke, the mean of TG (mean=s.d.) of
patients was 268.5800 + 35.5339 mg/dl with range 160.0000
- 315.0000 mg/dl and the median was 280.0000 mg/dl.
Association of TG in two groups was statistically significant
(p=0.0550).

Our study showed that in group acute haemorrhagic stroke,
the mean of HDL (mean=s.d.) of patients was 41.8600 =
3.4227 mg/dl with range 34.0000 - 48.0000 mg/dl and the
median was 41.0000 mg/dl. In group acute ischemic stroke,
the mean of HDL (mean=s.d.) of patients was 37.1000 =
3.7157 mg/dl with range 31.0000 - 43.0000 mg/dl and the
median was 37.5000 mg/dl. Association of HDL in two
groups was statistically significant (p<0.0001) and in group
acute haemorrhagic stroke, the mean of LDL (mean=s.d.) of
patients was 89.2240 + 18.8438 mg/dl with range 56.6000 -
137.0000 mg/d]l and the median was 85.0000 mg/dl. In group
acute ischemic stroke, the mean of LDL (mean=*s.d.) of
patients was 153.2640 + 50.7364 mg/dl with range 68.8000 -
223.0000 mg/dl and the median was 167.8000 mg/dl.
Association of LDL in two groups was statistically significant
(p<0.0001).

We found that in group acute haemorrhagic stroke, the
mean of VLDL (mean=+s.d.) of patients was 51.2360 = 5.5691
mg/dl with range 33.0000 - 58.8000 mg/dl and the median
was 53.0000 mg/dl. In group acute ischemic stroke, the
mean of VLDL (mean=+s.d.) of patients was 53.7160 + 7.1068
mg/dl with range 32.0000 - 63.0000 mg/dl and the median
was 56.0000 mg/dl. Association of VLDL in two groups was
statistically significant (p=0.0550) and in group acute
haemorrhagic stroke, all patients had haemorrhagic stroke
CT scan. In group acute ischemic stroke, all patients had
ischemic stroke CT scan. Association of CT scan. in two
groups was statistically significant (p<0.0001).

DISCUSSION

Present study was conducted in the department of General
Medicine in R.G.Kar Medical College & Hospital, West
Bengal. 100 patients were selected using above defined
criteria, 50 patients had in acute ischemic stroke and 50
patients had in acute haemorrhegic stroke. Present study
was conducted from July 2018 to June 2019.

We found that association of age in two groups was not
statistically significant (p=0.5376). We found that
association of sex in two groups was not statistically
significant (p=0.4142).

Manorenj S et al # found that mean age was 53+14.4. ICH
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was frequent in older age (57.6%) with male gender
predominance (73%). Most frequent location of bleed was in
thalamus (30.7%). Low density lipoprotein (LDL), triglyceride
(TG) and very low density lipoprotein (VLDL) cholesterol
were significantly low in ICH patients compared to controls.
There was no significant difference in the high density
lipoprotein (HDL) levels in both groups. Mean total
cholesterol was significantly low in a subset of study group
that included male gender, younger onset stroke (<50 years)
and with prior history of hypertension. Subgroup analysis in
ICH group showed significantly low mean total cholesterol,
LDL and TG cholesterol in statin group compared to non-
statin group.

Association of SES in two groups was not statistically
significant (p=0.9052).

Association of clinical features in two groups was not
statistically significant (p=0.9214).

Togha M et al ® found that except for TG values, there was
no significant difference among the ischemic and
hemorrhagic lipid profile. Age, cholesterol, and LDL
influenced the risk of developing an ischemic stroke; TG
was not reported as a risk factor or a protective one. While
the comparison of data retrieved from patients suffering
from hemorrhagic strokes with the controls, revealed LDL as
the risk factor contributing to the development of ICH
whereas TG was reported as a protective factor. It could be
concluded that LDL level can be considered as a risk factor
for both ischemic and hemorrhagic cerebral events. We
found that Association of DM in two groups was not
statistically significant (p=0.2113).

We found that association of SBP in two groups was
statistically significant (p<0.0001).

In group acute haemorrhagic stroke, the mean of DBP
(mean=+s.d.) of patients was 97.4800 = 10.0025 mmHg with
range 70.0000 - 110.0000 mmHg and the median was
100.0000 mmHg. In group acute ischemic stroke, the mean
of DBP (mean=*s.d.) of patients was 89.6400 = 10.1152
mmHg with range 70.0000 - 104.0000 mmHg and the median
was 91.0000 mmHg. Association of DBP in two groups was
statistically significant (p=0.0002).

Mahmood A et al * found that total serum cholesterol,
triglycerides, LDLcholesterol, VLDL-cholesterol and HDL-
cholesterol was determined, using enzymatic colorimetric
method. Statistical analysis was done by comparison of
lipid profile in two subgroups, using proportion test for any
significant difference. The mean age at presentation of
patients with stroke was 64.2+12 years with a male to
female ratio of 3.6:1. In 100 ischaemic stroke patients, raised
serum total cholesterol was seen in 42, triglyceride in 04,
LDL-cholesterol in 05 and VLDL-cholesterol in 07 patients.
Serum HDL-cholesterol was below the normal reference in
31 cases. On the other hand, serum total cholesterol and
triglycerides was raised in 05 patients each, LDL-cholesterol
in 09 and VLDL-cholesterol in 03 patients of haemorrhagic
stroke. Serum HDL-cholesterol was below normal in 04
patients of haemorrhagic stroke. On comparison, there were
significantly greater number of patients with raised serum

cholesterol and low HDL-cholesterol in ischaemic stroke
than haemorrhagic stroke (p < 0.05). No statistical
significance was found on comparing serum values of
ischaemic and haemorrhagic stroke for triglycerides, LDL-
cholesterol and VLDL-cholesterol. Ischaemic stroke patients
had high serum total cholesterol and lower HDL-cholesterol
levels as compared to haemorrhagic stroke. High risk
patients of stroke may be screened using serum lipid profile
and further studies are suggested to evaluate the effect of
lipid lowering therapy in terms of morbidity and mortality in
ischaemic stroke patients.

We found that association of TCH in two groups was
statistically significant (p<0.0001).

In group acute haemorrhagic stroke, the mean of TG
(mean=*s.d.) of patients was 256.1800 + 27.8456 mg/dl with
range 165.0000 - 294.0000 mg/dl and the median was
265.0000 mg/dl. In group acute ischemic stroke, the mean of
TG (mean=s.d.) of patients was 268.5800 =+ 35.5339 mg/dl
with range 160.0000 - 315.0000 mg/dl and the median was
280.0000 mg/dl. Association of TG in two groups was
statistically significant (p=0.0550). We found that
association of HDL in two groups was statistically
significant (p<0.0001).

In group acute haemorrhagic stroke, the mean of LDL
(mean=+s.d.) of patients was 89.2240 + 18.8438 mg/dl with
range 56.6000 - 137.0000 mg/dl and the median was 85.0000
mg/dl. In group acute ischemic stroke, the mean of LDL
(mean=s.d.) of patients was 153.2640 = 50.7364 mg/dl with
range 68.8000 - 223.0000 mg/dl and the median was
167.8000 mg/dl. Association of LDL in two groups was
statistically significant (p<0.0001). Association of VLDL in
two groups was statistically significant (p=0.0550).

Dan S et al ® found that dyslipidemia is associated with
both types of stroke . However hyper cholesterolemia is
significantly more associated with ischemic CVA. Low HDL —
cholesterol is also significantly more prevalent in ischemic
CVA group in our study. Findings suggested that ischemic
stroke patients had higher serum total cholesterol and lower
HDL- cholesterol levels in comparison to haemorrhagic
stroke.

We found that in group acute haemorrhagic stroke, all
patients had haemorrhagic stroke CT scan. In group acute
ischemic stroke, all patients had ischemic stroke CT scan.
Association of CT scan. in two groups was statistically
significant (p<0.0001).

CONCLUSION

High blood lipid levels are associated with an increased risk
of Ischemic stroke. DM, total cholesterol, Triglyceride, LDL,
VLDL and HDL influenced the risk of developing an
ischemic stroke.Dyslipidemia is associated with both types
of stroke. However hyper cholesterolemia is significantly
more associated with ischemic CVA. Low HDL - cholesterol
is also significantly more prevalent in ischemic CVA group
in our study. Findings suggested that ischemic stroke
patients had higher serum total cholesterol and lower HDL-
cholesterol levels in comparison to hemorrhagic stroke.
Systolic Blood Pressure and Diastolic Blood Pressure were
significantly associated with haemorrhagic stroke.

Table: Distribution Of Mean Age, BMI, SBP, DBP, HB%, Urea, Creatinine, FBS, PPBS, TCH, TG, HDL, LDL and

VLDL In Two Groups

Number Mean SD Minimum | Maximum| Median | p-value

Age (Yrs) |Acute Haemorrhegic Stroke 50 54.6400 7.8240 33.0000 64.0000 | 56.0000 | 0.5376
Acute Ischemic Stroke 50 55.5600 7.0281 37.0000 64.0000 | 57.0000

BMI (Kg/m2) |Acute Haemorrhagic Stroke 50 22.2340 2.6278 19.2000 28.3000 | 21.4000| 0.1646
Acute Ischemic Stroke 50 21.5440 2.2879 19.2000 28.3000 | 21.4000

SBP Acute Haemorrhagic Stroke 50 159.4800 | 21.2653 | 102.0000 | 198.0000 |161.0000] <0.0001
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Acute Ischemic Stroke 50 140.4000 | 16.3782 | 102.0000 | 164.0000 | 144.0000

DBP Acute Haemorrhagic Stroke 50 97.4800 10.0025 | 70.0000 | 110.0000 |100.0000| 0.0002
Acute Ischemic Stroke 50 89.6400 10.1152 | 70.0000 | 104.0000 | 91.0000

HB% Acute Haemorrhagic Stroke 50 11.9620 .9087 10.2000 13.6000 | 11.8000| 0.1718
Acute Ischemic Stroke 50 12.2380 1.0881 10.2000 14.2000 | 12.4000

Urea Acute Haemorrhagic Stroke 50 35.5880 13.3602 25.0000 87.0000 | 31.2000| 0.9525
Acute Ischemic Stroke 50 35.7460 13.1124 | 26.3000 87.0000 | 31.2000

Creatinine |Acute Haemorrhagic Stroke 50 1.7580 .7938 0.7800 5.0000 1.6350 | 0.5571

Acute Ischemic Stroke 50 1.6636 .8085 0.8500 5.0000 1.5000

FBS Acute Haemorrhagic Stroke 50 131.0400 | 25.3763 | 98.0000 | 180.0000 | 139.5000{ 0.3730
Acute Ischemic Stroke 50 135.5800 | 25.3555 | 92.0000 | 180.0000 |140.0000

PPBS Acute Haemorrhagic Stroke 50 215.7600 | 63.6799 | 110.0000 | 304.0000 |245.0000{ 0.5452
Acute Ischemic Stroke 50 223.6800 | 66.7360 | 110.0000 | 304.0000 |248.0000

TCH Acute Haemorrhagic Stroke 50 182.3200 | 18.7404 | 156.0000 | 223.0000 | 180.5000| <0.0001
Acute Ischemic Stroke 50 244.0800 | 53.7598 | 156.0000 | 310.0000 |264.0000

TG Acute Haemorrhagic Stroke 50 256.1800 | 27.8456 | 165.0000 | 294.0000 | 265.0000| 0.0550

Acute Ischemic Stroke 50 268.5800 | 35.5339 | 160.0000 | 315.0000 |280.0000

HDL Acute Haemorrhagic Stroke 50 41.8600 3.4227 34.0000 48.0000 | 41.0000| <0.0001
Acute Ischemic Stroke 50 37.1000 3.7157 31.0000 43.0000 | 37.5000

LDL Acute Haemorrhagic Stroke 50 89.2240 18.8438 | 56.6000 | 137.0000 | 85.0000| <0.0001
Acute Ischemic Stroke 50 153.2640 | 50.7364 | 68.8000 | 223.0000 | 167.8000

VLDL Acute Haemorrhagic Stroke 50 51.2360 5.5691 33.0000 58.8000 | 53.0000| 0.0550
Acute Ischemic Stroke 50 53.7160 7.1068 32.0000 63.0000 | 56.0000
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