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Abstract:

Obijective: The objective of the study was to evaluate the metabolic syndrome as well as its association with gender
in those cases having an acute ischemic non-embolic stroke.

Material and Methods: The research was performed at Services Hospital, Lahore from April 2017 to August 2018.
The number of patients having a stroke with infarction diagnosis through CT scan was two-hundred and eighty-
eight (hypodense area on CT scan) and all those patients fulfilling the required prerequisite of research was
enrolled for research. The researcher obtained data concerning demographic facts such as gender and age, former
recognized hazardous aspects and record of presenting illnesses, additionally measured patients’ physical
parameter such as measurement of waist and BP. The researcher also takes a venous specimen for triglycerides,
HDL cholesterol and fasting plasma glucose after eight hours of overnight fasting as well as performed MRI and CT
scan with the objective of finding infraction. The researcher also performed ECG, Carotid Doppler Angiography
and Echocardiography to examine embolus source and recorded entire concerning data on Performa.

Results: In our research, the percentage of male and female was (57.3% & 42.7%) respectively and the average age
of male was (56 + 7) years and female was (54 + 7) years. Moreover (43.63% & 65.04%) was the frequency of
metabolic syndrome found in male and females respectively.

Conclusion: Present research obviously presented the metabolic syndrome as an essential hazardous component for
acute ischemic non-embolic stroke. It boosted the potentiality for defensive efforts in individuals with the huge
hazard of ischemic stroke.
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INTRODUCTION:

Stoke is included in major four developing factors of
morbidity and mortality in the entire world [1].
Stroke is considered a severely harming agent of
vascular origin. For epidemiological studies, it is so
vital to consider the exact meaning of stroke. Global
disruption of cerebral function as defined by the
World Health Organization without any cause of
vascular origin and may cause death with indications
appearing for a day [2]. This explains the cause of
stroke due to haemorrhage and cerebral infarction. By
relating this concept of TIA, an exclusion criterion
includes those who suffered from signs of subdural
haemorrhage, cancer, affected by poison and shock.
A condition in which haemorrhage occur to some part
of the brain or to some blood vessels, all these
comprised of cerebrovascular diseases. Cerebral
infarction, cerebral haemorrhage and subarachnoid
haemorrhage were also covered under a broad term
called stroke [3].

Ischemic and hemorrhagic are two types of stroke.
Ischemic stroke occurs due to blockage of blood to
some specific areas of the brain and eighty-five
percent of strokes accounts for this type while fifteen
percent occurs because of haemorrhage and this is
due to the fact when ruptured blood vessel starts
bleeding in region of brain parenchyma. Other causes
of ischemic strokes include due to artery thrombosis
(small or large) that accounts forty-five percent and
also because of some embolic source and this
accounts for twenty percent [4]. At the sides of
wounded blood vessels, plagque appears and intima
seems scratched, it makes extracranial and
intracranial arteries to produce thrombosis. The
wound of endothelial injury (roughening) allows
platelets to stick and aggregate because thrombus
grows at the position of plague where clotting occurs.
Collateral circulation retains its role and flow of
blood lessens along with the system of cranial nerves.
The decrease in cell death occurs due to the stoppage
of the compensatory process of collateral circulation
and perfusion is conceded.

A clot moves from a distant source and places in
cerebral vessels by the time of embolic stroke. In the
region of carotid artery microemboli distant it from
sclerosis plaque or make a cardiac basis like atrial
fibrillation or a hypokinetic left ventricle [4]. Causes
of ischemic stroke contain dissection of carotid and
coagulopathies occurrence, like due to
antiphospholipid antibodies or caused due to arteritis,
drug abuse and due to carotid [5, 6].

Ischemic stroke interrupts the blood supply to the
brain and which in turn deprive of sugar and oxygen
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due to which disturbance occur in the functioning of
the brain. Brain tissues are deprived of blood due to
emboli and clotting at the cellular level, called
ischemic cascade. Usual hazardous factors of stroke
include one is modifiable and other is non-
modifiable. Smoking, alcoholism, diabetes mellitus,
dyslipidemia, physical inactivity, obesity
hypertension, and cocaine abuse are modifiable ones
and non-modifiable risk issues were gender,
increasing age, race and prior stroke. One other
reason for stroke is metabolic syndrome. Metabolic
syndrome cause obesity, hypertriglyceridemia, low
HDL cholesterol, hyperglycemia and hypertension
given by NCEP/ATP Il and International Diabetes
Federation [7]. Pakistanis are at high occurrence rate
for stroke. One out of three adults of age above forty-
five and nineteen percent of the general population
age above fourteen are at supreme risk of stroke due
to hypertension [8]. Thirty-five percent of the
population above forty-five are diagnosed with
diabetes mellitus claimed by National Health Survey
of Pakistan. Twenty-eight percent obesity occur in
women and twenty-two percent in men [9]. Use of
tobacco is found in men as forty percent and in
women, the ratio is twelve percent [10]. In Pakistan,
metabolic syndrome occurrence ranges from eighteen
to forty-six percent, which is so high [11].

Metabolic syndrome should be deliberated as a major
goal for defensive medications. In order to decrease
the threat of cerebrovascular and heart illnesses, the
foremost aim should be taken for metabolic
syndrome which can be done by changing treatment
style and routine of daily life.

According to the population across world, Pakistan
ranked at 6™ position with one-hundred million
populations [12]. Among that population, Pakistan
contributes forty-one percent for Non-contagious
diseases like stroke [13]. Approximately (4.8%) of
the population is suffering from a stroke in this
populated country Pakistan [14]; this explained to 7.2
million people, matched to 700,000 yearly in the US.

The occurrence and transience of stroke differ mostly
among diverse populations and has failed in some
foreign reports. According to one survey, ninety-four
percent of deaths occur in South Asian because of
stroke among seventy years of people as compared to
other countries which account only six percent in this
loss with well-known economies receiving more loss
in the disability-adjusted life years [15]. The stroke
prevalence in Pakistan disable persons in their crucial
stage of life may cause burden on family and social
circle, economic and social way so action should be
taken to prevent the cerebrovascular disease because
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it’s not only ‘‘prevention is better than cure’’ but also
beneficial for us in another economic form.

MATERIAL AND METHODS:

The research was performed at Services Hospital,
Lahore from April 2017 to August 2018. The number
of patients having a stroke with infarction diagnosis
through CT scan was two-hundred and eighty-eight
(hypodense area on CT scan) and all those patients
fulfilling the required prerequisite of research was
enrolled for research, out of which six were taken as
from hypodense area on CT scan. In this study
patients having age above fourteen years, either male
or female was taken and who were diagnosed with
severe neurological with the hypodense area on CT
scan and under echocardiography brain should not
have any emboli (valvular heart disease, intracardiac
thrombus and vegetations) and carotid Doppler
(narrowing of carotids).

Patients in this study should possess certain emboli
like atrial fibrillation, valvular heart disease, infective
endocarditis etc, and on their brain, no recognized CT
scan, Patients having acute myocardial infarction.
Exclusion criteria include patients like who regularly
have TIAs and CRF, CCF, and CLD like lasting
diseases.

Other factors like age gender and history of previous
and present illness were included. Blood pressure
reading was also included under bodily inspection.
By the help of elastic resilient tape, at the center
between the lower side of last palpable rib and the top
of iliac crest waist perimeter was measured, after an
overnight fast, at the end of usual cessation. After
eight hours overnight fasting, a blood sample was
taken for HDL cholesterol, triglycerides and fasting
plasma glucose. To get surety for infarction CT scan
was used. ECG, echocardiography and carotid
Doppler angiography were also done for checking
embolus. On given Performa, the whole report was
written.
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Data were entered into SPSS and analysis was done.
Arithmetic variables and occurrences &ratios were
computed for the mean and SD of the categorical
sample. For assessing the association between
various variables Chi-square was used. If P-value is
<0.05, then it will be expressive.

RESULTS:

This research includes two-hundred and eighty-eight
patients with average age 55.13 + 7.6 out of which
(52.7%) patients were with metabolic disease. In
male population, one hundred and sixty-five
(57.29%) metabolic syndrome was found in seventy-
two (43.64%) patients were with metabolic syndrome
and among female population one-hundred and
twenty-three (42.71%) metabolic syndrome was
discovered in eighty (65%) patients. Gender and
metabolic syndrome have a strong relationship. P-
value was 0.005. The average waist area was
100.27+£11.799 cm (extending from 80 to 128
centimetres) and systolic blood pressure having mean
of 137.92+16.801mm of Hg (ranges 110 to 182 mm
of Hg) then diastolic blood pressure contains mean
85.53+16.801 mm of Hg (ranges from 64 to 102 mm
of Hg). The mean value of triglycerides level was
150.26£17.948 mg/dl (ranging from 112 to 188
mg/dl). The mean value of HDL level was
44.64+5.832 mg/dl (ranging from 35 to 55 mg/dl) and
fasting blood glucose level having mean
117.60+£38.271 mg/dl (ranging from 70 to 235
mg/dl). The least occurring factor was waist
circumference and in 131 patients (45.48%) it was
found to be positive. Hypertension and low HDL
were most occurring factors and were positive in 167
patients (57.98%) with one-hundred and thirty-five
patients (46.87%) were having diabetes and high
triglycerides level.

Out of the whole sample, patients possessing five
factors of metabolic syndrome were only four seven
patients were devoid of any factor of metabolic
syndrome.

Table — I: Gender Wise Metabolic Syndrome Stratification

. Yes No
Metabolic Syndrome
Number | Percentage | Number | Percentage
Male 72 43.64 93 56.36
Female 80 65 43 35
Total 152 52.8 136 47.2
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Table — I1: Gender Wise Variables Analysis
. Males Females
Variables
Number | Percentage | Number | Percentage
Systolic BP >130 103 58.86 72 41.14
Diastolic BP >85 100 58.48 71 41.52
Hypertension BP > 130/85 100 59.88 67 40.12
Waist Circumference Males: >102 cm, Females > 88 cm 57 4351 74 56.49
HDL Level Males: < 40 mg/dl and Females: < 50 mg/dl 65 38.92 102 61.08
Triglycerides > 150 mg/dl 93 68.89 42 31.11
Fasting Blood Glucose > 100 mg/dl 79 57.66 58 42.34
Diabetes Fasting Blood Glucose > 126 mg/dl 64 55.65 51 44.35
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DISCUSSION:

In the whole world, this is a common disorder (acute
ischemic stroke) and considered as the most prevalent
cause of death. Ischemic stroke comprises high
percentage up to (85%) of all type of strokes. Threat
factors for stroke involve ischemic heart disease,
hypertension, diabetes mellitus, obesity and
dyslipidemia. Along with age, the occurrence of
cerebrovascular diseases also increases.

Metabolic syndrome (Mets) is achieving concern, in
spite of other factors. “Metabolic syndrome” is a
name used where metabolic abnormalities form a
group that increase the chances of cardiovascular
diseases and stroke. Some of the chief characteristics
of metabolic syndrome were obesity,
hypertriglyceridemia, low  HDL  cholesterol,
hyperglycemia and hypertension discussed by NCEP/
ATP Il and IDF (International Diabetes Federation).
Any of the above factor may cause an ischemic
stroke. This article explained that under acute
ischemic non-embolic stroke patient’s occurrence of
metabolic syndrome (according to NCEP/ATP |1l and
IDF 2005) was (52.8%) (One-hundred & fifty-two
out of two-hundred & eighty-eight). Gorter et al were
found to be with a similar concept that metabolic
syndrome was discovered in (40% to 50%) of
patients with several cerebrovascular diseases [16].
Koren-Morag et al have somehow similar observation
that it is present in (56%) of patients with ischemic
stroke [17]. Whereas De Silva noted that metabolic
syndrome is present in 61percent of patients in South
Asia, who were diagnosed with ischemic stroke [18].
Metabolic syndrome was discovered to be a crucial
risk factor for ischemic stroke than diabetes mellitus
according to offspring study done by Framingham
[19]. Patients with metabolic syndrome have a greater
risk of incident stroke offered the metabolic
syndrome comprises either with high blood pressure
or high fasting blood sugar under the report of ARIC
(Atherosclerosis Risk in  Communities) [20].
Throughout the world, many types of research
showed the same occurrence of metabolic syndrome
in ischemic stroke patients.

Within (65.04%) of females, metabolic syndrome was
found in our study as compared to (43.63%) males.
Women were at high threat of stroke with metabolic
syndrome as compared to men in the report of
Northern Manhattan study with Hispanic, African-
American, and Caucasian subjects [21]. A study
conducted by Koren-Morag et al also emphasize that
metabolic syndrome without diabetes mellitus was an
important threat factor for ischemic stroke in men and
women, but its effect was found to be more in women
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[17]. Understanding all of the above studies it may be
concluded that females are at higher risk for
metabolic syndrome which may lead to ischemic
stroke.

Dyslipidemia is always been taken as a symbol of the
metabolic syndrome with an elevated level of
triglycerides and low HDL level. There is a strong
relationship found between dyslipidemia and
ischemic stroke and triglyceride levels >150 mg /dl
was present in one hundred and thirty-six (46.87%)
patients and HDL levels <50 mg/dl was present in
one-hundred and sixty-seven patients (57.98%). 1.0
mmol/l (39 mg/dl) rise in HDL level cause reduction
in (47%) in ischemic stroke in a study done by
Copenhagen City Heart [22]. Milionis et al are also
with the same concept that high TG level and low
HDL levels have an association with ischemic stroke
[23]. Under a prospective study of 16.8 years done by
British regional heart centre on 7735 men showed an
important relationship between the level of HDL and
ischemic stroke [24].

Abdominal obesity that shows an increase in waist
circumference has a strong relation with stroke in our
study. Abdominal obesity more than 102 cm is found
in men and female possess 88 cm found in one-
hundred and thirty-one patients. Isomma et al
observed that obesity is in (76%) patients who have
normal tolerance of glucose level and (92%) of
diabetics with ischemic stroke [25].

One of the crucial constituents of metabolic
syndrome is high blood pressure in our one-hundred
and sixty-seven patients (57.98%) had blood pressure
>130/85 mm of Hg. In a study of Wang Y et al,
(70%) occurrence in patients of ischemic stroke was
hypertension [26]. In a study done by McNeill et al,
high blood pressure was discovered to increase the
chance of occurring ischemic stroke by 1.5-2 times in
patients of metabolic syndrome [27].

In this study, stroke has a strong connection with
damage in fasting glucose and diabetes because one-
hundred & thirty-seven (47.56%) patients were with
fasting blood sugar more than 100 mg/dl. Results
support the study of Basharat et al, which showed
that hypertension is mostly occurring threat factor of
stroke in (86.8%) that followed (59.8%) by diabetes
mellitus, (59.1%) by dyslipidemia and (18.1%) by
smoking. For ischemic stroke low level of HDL was
found to be the most prevalent threat factor by the
same study [28].
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Now our study is in correlation with the previous
studies that proved the fact that throughout world
metabolic syndrome has the same risk of ischemic
stroke. Components of metabolic syndrome were
responsible for ischemic stroke but not simply
metabolic syndrome. We can reduce the risk of
ischemic stroke by early diagnosis and treatment. For
care of patients with metabolic syndrome, physicians
must be active and for reduction of the occurrence of
ischemic stroke actions must be taken. Risk factors
for ischemic stroke also include age, sex, smoking
and LDL cholesterol levels but not only metabolic
syndrome.

CONCLUSION:

It is concluded that crucial risk factor for the presence
of acute ischemic non-embolic stroke is metabolic
syndrome with more frequency in female patients
than males. Our study also shows that most frequent
factors of metabolic syndrome were hypertension and
low level of HDL. So, we can say that metabolic
syndrome as an important and beneficial tool to
diagnose ischemic stroke patients and it also supports
the potential for defensive efforts.
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