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Metabolic Syndrome and Intracranial Atherosclerosis - A New Link
Holay M. P.1
Stroke is the most common neurological
emergency; the third most common cause of death in
developed world. 85% strokes are ischemic, 10%
are intracranial hemorrhages (ICH), and 5% are
subarachnoid hemorrhages (SAH).1

women), high blood pressure (Systolic >130mm Hg
or diastolic >85 mm Hg) and a high fasting plasma
3
glucose concentration (>100 mg/dl).

It is the most common reason of disability affects of
more than 70,0000 individuals. Metabolic
syndrome is associated with an increased risk of
cardiovascular events and ischemic stroke.2 The
prevalence of the metabolic syndrome (MetS) is
increasing to epidemic proportions not only in the
United States and the remainder of the urbanized
world but also in developing nations & an increasing
trend has been observed in Asian countries.

However, few studies have examined the
association between the incidence of stroke and
metabolic syndrome. One of the prospective
observational study conducted in 2010 showed
increased incidence of ischemic stroke (65.2%)
amongs the patients of metabolic syndrome than the
cases of ischemic stroke (55.6%) without metabolic
syndrome. Incidence of haemorrhagic stroke was
more in the non metabolic syndrome group. So this
study concluded that Metabolic syndrome is an
independent risk factor for cerebro vascular disease
but they are more prone for ischemic stroke.4

Urbanization, modern lifestyle, change of food habit
cumulatively contributes for this development of
metabolic syndrome.
Patient with metabolic syndrome had a 1.6 fold
increased risk of stroke has been reported previously
in one of the study.2 Metabolic syndrome is the
cluster of vascular risk factors including insulin
resistance, elevated blood pressure, hyperlipidemia,
and obesity. According to The National Cholesterol
Education Program Adult Treatment Panel III (ATPIII), definition of metabolic syndrome requires the
presence of 3 or more of the following criteria:
abdominal obesity (waist circumference 102 cm in
men and 88cm in women) for Asian, IDF criteria is
90 cm in men and 80 cm in women. The ATP III
update accepted these same criteria. A high
triglyceride level (>150 mg/dl or >1.69 mmol/L), a
low HDL cholesterol level (<40 mg/dl or <1.03
mmol/L for men and <50 mg/dl or <1.29 mmol/L for
1
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Metabolic syndrome increases the morbidity and
mortality of cardiovascular diseases.

Many of the studies (Hisayama, NIPPON DATA 80)
done previously reported similar kind of results &
showed a link between metabolic syndrome &
ischemic stroke 5,6.
MetS is associated with higher risk of stroke and
similar or higher risks than elevated fasting blood
7,8
glucose alone or hypertension alone. Further more,
there has been little prospective studies on the
relationship between MetS and risk of stroke. The
study conducted in Japnees found poor correlation
of stroke with high waist circumference though high
waist circumference is positively associated with the
9
risk of cardiovascular events.
The metabolic syndrome is a risk factor for stroke
that seemingly has an underlying metabolic
causation. The most accepted & unifying hypothesis
to describe the pathophysiology of metabolic
syndrome is insulin resistance, which is caused by
incompletely understood defect in insulin action.10
Central obesity is the centerpiece of the metabolic
alterations. There is evidence that excess body
weight is a predictor of stroke (total, ischemic, and
hemorrhagic) in men. Increased waist
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circumference is an important component of the
most recent and frequently applied diagnostic
criteria for the metabolic syndrome. Accordingly,
increased abdominal adiposity contributes to
dyslipidemia, hyperglycemia, and hypertension.
Recent evidence suggests that increased obesity and
insulin resistance state is associated with
inflammation. Furthermore, The elevations of
inflammatory markers are associated with
metabolic risk factors and with accelerated
atherosclerotic diseases.11

Previous evidence shows that relatively modest
lifestyle interventions can have favourable impact
on components of the metabolic syndrome, at least
in the relatively short term. It is known that good
cardiorespiratory fitness and physical activity are
related to decreased risk of stroke. Early
identification, treatment, and ultimately prevention
of the metabolic syndrome present a major
challenge for health care professionals and public
health policy-makers facing an epidemic of
overweight and sedentary lifestyle.

Hypertension remains the most common modifiable
risk factor for stroke in the general population which
is also the component of metabolic syndrome. In
insulin resistant state normal physiological
vasodilatory property of insulin is lost but effect of
sodium reabsorption in kidneys persist so also its
stimulatory effect on sympathetic nervous system.
Hypertension accelerates the atherosclerotic
process in carotid and vertebral arteries12 that usually
starts in the larger extracerebral arteries, particularly
in the carotid bifurcation. This process with time
spreads distally to the smaller intracerebral arteries,
leading to increased vascular resistance and
hypertension during exercise and hence the
increased risk of cerebrovascular events. The
presence of hypertension as part of the metabolic
syndrome was associated with increased risk of
acute ischemic as well as hemorrhagic stroke.

In this issue of VJIM Sondoule AU et-al have
published their observations regarding association
of Metabolic syndrome with stroke. Results of this
study revealed strong and positive association of
Metabolic syndrome with acute ischemic stroke
but not with acute hemorrhagic stroke. Other
components of the syndrome like high blood
pressure, low serum HDL and high fasting plasma
glucose were also significantly associated with
acute stroke. Further they found acute stroke cases
with metabolic syndrome were associated with
higher morbidity at the end of one month of follow
15
up . Recommendation for screening of patients with
acute stroke for metabolic syndrome are needed.

Dyslipidemia is a hallmark of the metabolic
Syndrome. There is a controversy regarding the
association between serum TG levels and stroke. It
has been shown that postprandial
hypertriglyceridemia is associated with carotid
artery atherosclerosis. Nonetheless, in the
Copenhagen City Heart Study, a log-linear
association between serum TG levels and
nonhemorrhagic stroke was found, which was
13
independent of age and sex. In general, in the
majority of studies, an inverse association between
HDL-C and stroke risk has been documented. In the
Northern Manhattan Stroke Study, increased levels
of HDL-C were associated with a reduced risk of
ischemic stroke in the elderly and among different
14
racial or ethnic groups.

References :
1. WHO STEPS Stroke Manual : the WHO STEP
wiseapproach to stroke surveillance. STEPS Stroke
Surveillance Manual (V2.1); 2006-05-09.
2. Li W, Ma D, Liu M, et al. Association between
Metabolicsyndrome and Risk of Stroke : A MetaAnalysis of Cohort Studies. Cerebrovasc dis 2008;
25(6) : 539-47.
3. Park Y, Zhu S, Palaniappan L et al. The Metabolic
Syndrome : Prevalence and Associated Risk Factor
Findings in the USPopulation From the Third
National Health and Nutrition Examination Survey,
1988-1994. Arch Intern Med 2003; 163 : 427-436.
4. Jabed Iqbal, Mahmudur Rahman Siddiqui, Quazi
Tarikul Islam, Ahmed Hossain, Ekramul Mustafa,
Ruhul Amin Shipa, D. Yousuf Ur Rahman, Hashmi
Sina : Association Between Acute Stroke and
Metabolic Syndrome J Medicine 2010; 11 : 124-127
5. Ninomiya T, Kubo M, Doi Y, et al. Impact of
metabolic syndrome on the development of
cardiovascular disease in a general Japanese

VJIM

<

Volume 18

<

January 2015

<

4

Vidarbha Journal of Internal Medicine

population : the Hisayama study. Stroke 2007; 38 :
2063-9.
6. Iso H, Sato S, Kitamura A, Imano H, Kiyama M,
Yamagishi K, et al. Metabolic syndrome and the risk
of ischemic heart disease and stroke among Japanese
men and women. Stroke 2007; 38 : 1744-51.
7. Mozaffarian D, Kamineni A, Prineas RJ et al.
Metabolic Syndrome and Mortality in Older Adults.
Arch Intern Med. 2008; 168 (9) : 969-978.
8. Wannamethee SG, Shaper AG, Lennon L. Metabolic
Syndrome vs Framingham Risk Score for Prediction
of Coronary Heart Disease, Stroke, and Type 2
Diabetes Mellitus. Arch Intern Med 2005; 165 : 26442650.
9. Niwa Y, Ishikawa S, Gotoh T et al. Association
between stroke and metabolic Syndrome in a
Japanese population : Jichi Medical School (JMS)
cohort study. J Epidemiol 2010; 20 (1) : 62-69.
10. Boden-Albala B, Sacco RL, Lee HS, GrahameClarke C, Rundek T, Elkind MV, Wright C, Giardina
EG, DiTullio MR, Homma S, Paik MC. Metabolic
syndrome and ischemic stroke risk : Northern
Manhattan Study. Stroke. 2008 Jan; 39 (1) : 30-5.

<

Volume 18

<

January 2015

11 Ogden CL, Carroll MD, Curtin LR, McDowell MA,
Tabak CJ, Flegal KM. Prevalence of overweight and
obesity in the United States, 1999-2004. JAMA 2006;
295 : 1549-1555.
12 Ju-Mi Lee, Hyeon Chang Kim, Hye Min Cho, Sun
Min Oh, Dong Phil Choi, and Il Suh. Association
between Serum Uric Acid and Metabolic Syndrome. J
Prev Med Public Health. 2012; 45 (3) : 181-187.
13. Bengtsson C, Lapidus L, Stendahl C, Waldenstrom J.
Hyperuricaemia and risk of cardiovascular disease
and overall death. A 12-year follow-up of participants
in the population study of women in Gothenburg,
Sweden. Acta Med Scand. 1988; 224 : 549-555.
14. Amytis Towfighi, Bruce Ovbiagele. Metabolic
Syndrome and Stroke. Current Diabetes Reports.
2008 Feb., 8:37-41.
15. Sondoule A U, Rathod B D, Joshi P P, Pandhripande
MS : Association of Metabolic Syndrome with acute
stroke. VJIM 2014; vol 18 P. 6-10.

VJIM

<

Volume 18

<

January 2015

<

5

