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Abstract
The role of total and LDL-cholesterol as independent risk factors of ischemic stroke remains uncertain. The aim of this hospital
based prospective observational study is to investigate the association between total and LDL cholesterol levels and ischaemic
stroke in Emirates patients admitted to hospital between June 2007 and June 2009 with atherothrombotic stroke. One hundred
and seventy one Emirati patients, 89 males and 82 females with acute ischemic stroke were diagnosed and investigated for risk
factors, including hypertension, diabetes mellitus, cardiac diseases, cigarettes smoking and past history of transient ischemic
attack (TIA) and past history of stroke. Exclusion criteria were patients with acute or chronic atrial fibrillation and patients
receiving "statins". Brain CT scan, echocardiogram and carotid ultrasound were done on hospital admission. One hundred and
twelve patients (65.5%) had hypercholesterolemia (total cholesterol level ≥ 5.2 mmole/L, LDL cholesterol ≥ 4.2 mmole/L). One
hundred and thirty patients (76.0%) were hypertensive. Ninety patients (52.8%) were diabetic. Twenty two (12.9%) were heavy
smokers. Fifty patients (29.2%) had past history of cardiac disease. Twenty eight patients (16.4%) had previous stroke Twelve
patients (12%) had TIA. Out of the one hundred and twelve patients with hypercholesterolemia nine patients (5%) only had
isolated hypercholesterolemia. The commonest risk factor associated with hypercholesterolemia is hypertension (78.8%). In
conclusion, the results of this study do not support the association between isolated hypercholesterolemia and atherothrombotic
stroke. Hypercholesterolemia is not an independent risk factor for ischaemic stroke but it can interact with other risk factors
mainly hypertension to promote atherosclerosis.

INTRODUCTION
Stroke is the third most common cause of death and leading
cause of severe disability in both developed and developing
1
world . Treatment of stroke is still unsatisfactory and the
best management for stroke is primary prevention.
Management of the common reversible atherosclerotic risk
factors such as hypertension, diabetes mellitus, carotid
stenosis, atrial fibrillation, heavy smoking and excessive
alcohol intake is crucial for primary prevention of ischaemic
stroke2. Controversy remains on the relation between serum
cholesterol levels and ischaemic stroke. A meta-analysis of
the literature that was limited to ischaemic stroke, showed no
association between total cholesterol levels and ischemic
stroke incidence3,4. In contrast, authors of meta-analysis of
seven other cohort studies reported a positive association
5
between cholesterol and ischemic stroke . Meta-analysis of
early trials of lipid – lowering therapy using dietary or drug
intervention rather than statins, provides evidence that
reducing cholesterol levels per se does not reduce the risk of
ischaemic stroke6. In contrast, use of 3-hydroxy – 3-methyl
glutaryl coenzyme A (HMG – COA) reductase inhibitors

(statins) among such patients has been reported to produce
about 24% relative risk reduction of all strokes and a 30%
7,8
relative risk reduction of ischemic stroke . At present, the
prevailing evidence is not supportive of the hypothesis that
cholesterol is an important risk factor for ischaemic stroke,
although this issue has been clouded by the observation of a
reduced risk of ischaemic stroke with the use of statins.
The objective of this study is to investigate the role of total
and LDL cholesterol as an independent risk factor for
ischemic stroke in Emirati patients.

SUBJECTS AND METHODS
The prospective observational study was done at Al-Qassimi
hospital – Sharjah, UAE between June 2007 and June 2009.
One hundred and seventy one Emirati patients diagnosed
with acute ischaemic stroke including both large artery
disease and small artery disease (lacunar infarcts). Inclusion
criteria were clinical diagnosis of acute stroke with a brain
CT scan confirming cerebral or brain stem infarcts.
Exclusion criteria were patients with intracerebral
hemorrhage or brain tumor on brain CT scan, atrial
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fibrillation on ECG or patients on statins therapy before the
onset of stroke. Baseline data and measurements collected
including demographics, history of atherosclerotic risk
factors as hypertension (BP> 140/90), diabetes mellitus
(fasting blood sugar > 8 mmol/L), cardiac diseases
confirmed by echocardiogram, carotid stenosis (≥70%)
shown by carotid ultrasound, past history of transient
ischaemic attack (TIA), heavy cigarette smoking (≥ 20
cigarettes /day for 5 years or more) and
hypercholesterolemia (fasting serum total cholesterol level ≥
5.2 mmol/L and LDL – cholesterol level > 4.2 mmol/L).
Categorical variables are expressed as frequencies and
percentages. There were 89 males and 82 females ranging
between the ages of 30 and 90 years. All investigations were
done according to standard procedures.

RESULTS
Eighty nine males and eighty two females with acute
ischemic stroke were included. The mean age of the males
was 70 years with the range between 30-90 years and the
mean age of the females was 72.3 years with the range
between 60-85 years. The age group between 50-69 years
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old shows the highest risk of ischemic stroke (Tab.1). Tab II
shows that 59.6% of the patients with hypercholesterolemia
had ischemic stroke between the ages 50-69 years old. Out
of the 112 patients with hypercholesterolemia, nine patients
(5%) only had isolated hypercholesterolemia (Tab III). Tab
VI shows the frequencies of cerebral infarction according to
the risk factors of ischemic stroke in 171 patients; one
hundred and thirty patients (76.0%) were hypertensive one
hundred and twelve patients (65.5%) had
hypercholesterolemia, ninety patients (52.8%) were diabetic,
fifty patients (29.2%) had cardiac disease (28 patients had
ischemic heart disease, 14 patients had aortic stenosis and 8
patients had cardiomyopathy), twenty eight patients (16.4%)
had past history of stroke, twenty two patients (12.9%) were
heavy smokers, sixteen patients (9.4 %) had significant
carotid stenosis and twelve patients (7.0%) had past history
of TIA.
There were no cases of ischemic stroke due to independent
risk factors of TIA, diabetes or carotid artery stenosis. Two
patients (1.1%) had cardiac disease or were smokers and
seven patients (3.9%) had hypertension as independent
factors for ischemic stroke.
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DISCUSSION
Most clinical trials which investigated the association
between hypercholesterolemia and stroke were mostly done
in Western Europe, North America and Australia, few were
conducted in Japan, China, Malaysia and India. In this study
the association between hypercholesterolemia and ischemic
stroke was investigated in a Middle East population which
has different genetic patterns, culture and dietary habits from
Western and Asian populations. Hypercholesterolemia
appears to be a problem in most Middle East populations
specially the Gulf countries. One community-based study
conducted in the United Arab Emirates showed the
prevalence of hypercholesterolemia varied from 47.2% –
53.0% in Arab nationals and from 22.7% – 44.5% in nonArabs, and it afflicts nearly 50% of the population9. Another
epidemiologic study from Saudi Arabia showed that the
maximum prevalence of hypercholesterolemia (6.2
mmole/L) achieved at an age of 56-64 years in urban Saudi
10
subjects ; similar to age groups found in this study. A
hospital-based prospective observational study done in Qatar
showed that the prevalence of hypercholesterolemia (27.5%)
was one of the most common risk factors of young ischemic
11
stroke in Qatar .
The relatively small number of patients with ischemic heart
disease can be explained by the exclusion of patients in
statin. The patients with ischemic heart disease included in
the study were diagnosed on hospital admission with ECG
changes and echocardiogram. We found that there was no
difference in the concentration of total and LDL cholesterol
levels between patients with lacunar infarct strokes and
atherothrombotic large artery strokes. This is in agreement
with other studies which reported no difference in total and
LDL cholesterol level between different subtypes of
ischemic stroke and the controls12. We found a strong
positive association between serum total and LDL
cholesterol is in middle aged men and women. A result of
the clinical trial of the elderly in Europe showed that the use
of statins in the elderly population did not result in a
decrease in the incidence of stroke, while there was a
substantial decrease in coronary events13. Our study showed
that hypertension is the most common risk factor associated
with hypercholesterolemia for ischemic stroke. Therefore
hypercholesterolemia in hypertensive patients can increase
the risk of athersceloretic stroke. Another prospective
observational studies reported negative association of
cholesterol level and high blood pressure and stroke
14
patients . We found only 5% of the patients had isolated
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hypercholesterolemia as an independent factor for ischemic
stroke. This result does not match the results from
randomized trials that reducing hypercholesterolemia with
statins reduces stroke rate. It remains arguable however
whether the reduced risk of ischemic stroke associated with
the use of statins is attributed to other properties of
statin15,16,17. Statins are known to ameliorate endothelial
dysfunction, stabilize athersceloretic plaques and modify
8
inflammatory responses and thrombus formation . We used
total and LDL cholesterol levels as indicators of
hypercholesterolemia as LDL cholesterol fraction is believed
to induce atherosclerosis. However HDL- cholesterol has
been emphasized as a predictor of coronary heart disease in
18
19
Western countries and recently in Japan it was found that
low HDL cholesterol alone to be associated with increased
risk of cerebral infarction3,20. Other studies did not disclose
an association between HDL cholesterol and ischemic
stroke21.

CONCLUSION
Hypercholesterolemia is not found to be an independent risk
factor for atherothrombotic stroke in Emirati patients but it
could interact with other atherosclerotic risk factors,
especially hypertension to increase the risk of ischaemic
stroke. There is now more evidence that the ratio of total
cholesterol to HDL-cholesterol is more informative to
determine the risk to ischemic stroke than total and LDLcholesterol levels.

ACKNOWLEDGMENTS
The author is indebted to Dr Sue Bennett for reviewing the
article, Ms. Mahfoutha Bin Selem for secretarial help. .

References
1. Yusuf, S., Roddy, S., Qunpun, S. (2001). Global Burden
of Cardiovascular Disease. Part1: General Considerations,
the Epidemiologic Transition Risk Factors and Impact of
Urbanization. Circulation, 104, 2746-2753.
2. Haltmayer, M., Mueller, T., Lang, W., Luft, C., Hainzl,
A., Poelz, W., Haidinger, D. (2002). Relation between
homocysteine and non-fatal stroke in peripheral arterial
disease. European Joumal of Neurology. 9 (6), pp. 609-614.
3. Goya, S. W., Gerald, A. S., Ebrahim, S. (2000). HDLCholesterol, Total Cholesterol, and the Risk of Stroke in
Middle-Aged British Men. Stroke, 31, pp.1882-1888)
4. Amanda, G. T. (2004). Cholesterol Is Associated With
Stroke, but Is Not a Risk Factor. Stroke, 35, pp.1524-1525.
Available online from:
http://stroke.ahajournals.org/cgi/content/full/35/6/1524
5. LaRosa J.C. (1993). Cholesterol lowering, low
cholesterol, and mortality. American Journal of Cardiology,
72 (11), pp. 776-786.
6. Corvol, J.C., Bouzamondo, A., Sirol, M., Hulot, J.S.,
Sanchez, P., Lechat, P. (2003). Differential effects of lipidlowering therapies on stroke prevention: a meta –analysis of

Total and LDL cholesterol as risk factors of ischemic stroke in Emirati patients
randomized trials. Arch Intern Med, Vol. 163 (6), pp. 669-76
7. Law, M.R., Wald, N.J., Rudnicka, A.R.(2003)
Quantifying effect of statins on low density lipoprotein
cholesterol, ischemic heart disease, and stroke: systematic
review and meta-analysis. BMJ, 326 (7404) p.1423.
8. Robert, S. R. (1998). Antiatherothrombotic Properties of
Statins: Implications for Cardiovascular Event Reduction.
JAMA, Vol. 279 (20), pp. 1643-1650
9. Agarwal, M. M., Hughes, P. F., Haliga, A. A., Newman,
P., Sheekh-Hussen, M. M. and Shalabi, A. G. (1995).
Relevance of cholesterol screening in the United Arab
Emirates. European Journal of Epidemiology, Vol. 11 (5), pp
581-585.
10. Al-Nuaim, A.R., al-Rubeaan, k., al-Mazrou, Y., al-Attas,
O., al-Daghari, N., khoja, T. (1996). High prevalence of
overweight and obesity in Saudi Arabia . Int J Obes Relat
Metab Disord, Vol, 20 (6), pp. 547-52.
11. Khan, F. Y. (2007). Risk factors of young ischemic
stroke in Qatar. Clinical Neurology and Neurosurgery, Vol.
109 (9), pp. 770-773
12. Iskra, T., Turaj, W., Slowik, A., Dembinska-kiec, A.
(2002). [Lipoprotein (a) in stoke patients with large and
small vessel disease] Przegl lek, Vol. 59 (11), pp. 877-80.
13. Shepherd, J., Blauw, G. J., Murphy, M. B., Bollen, E.L.
E. M., Buckley, B. M., et al. (2002). Pravastatin in elderly
individuals at risk of vascular disease (PROSPER): a
randomized controlled trial. Lancet. Available online from:
http://image.thelancet.com/extras/02art8325web.pdf
14. Lewington, S., Whitlock, G., Clarke, R., Sherliker, P.,
Emberson, J., Halsey, J., Qizilbash, N., Peto, R., Collins, R.
(2007). Blood cholesterol and vascular mortality by age, sex,
and blood pressure: a meta-analysis of individual data from
61 prospective studies with 55 000 vascular deaths. Lancet,

5 of 6

Vol. 370 (9602), pp.1829-39.
15. Amarenco, P., Steg, P.G. (2007). The paradox of
cholesterol and stroke The Lancet, Vol. 370, (9602), pp.
1803-1804
16. Piechowski, B., Bogousslavsky, J., (2004). Cholesterol
as a risk factor for stroke: the Fugitive. Stroke, 35,
pp.1523-1524
17. Mathew, J. R; Gargano, J. W.; Luo, Z; Mullard, A. J.;
Bradley, S. et al. (2008). Effect of pretreatment with statin
on ischemic stroke outcomes. Stroke, ;39: pp.1779-1785.
1525.
18. Grundy, S. M. et al. (2001). Executive Summary of the
Third Report of the National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in (Adult Treatment
Panel III) JAMA, Vol. 285 (19), pp. 2486-2497
19. Matsuzki, M., Kita, T., Mabuchi, H., Matsuzawa, Y.,
Nakaya, N., et al. (2002). Large scale cohort study of the
relationship between serum cholesterol concentration and
coronary events with low-dose simvastatin therapy in
Japanese patients with hypercholesterolemia. Primary
prevention cohort study of the Japan lipid intervention trial.
Circulation, Vol. 66(12), pp. 1087-1095
20. Soyama, Y., Miura, K., Morikawa, Y., Nishijo, M.,
Nakanishi, Y., Naruse, Y., Kagamimori, S., Nakagawa, H.
(2003). High-Density Lipoprotein Cholesterol and Risk of
Stroke in Japanese Men and Women. Stroke, 34, p. 863.
21. Bots, M. L., Elwood, P. C., Nikitin, Y., Salonen, J. T., de
Concalves, A. F., Inzitari, D., Sivenius, J., Benetou, V.,
Tuomilehto, J., Koudstaal, P. J., Grobbee, D. E. (2002).
Total and HDL cholesterol and risk of stroke.
EUROSTROKE: a collaborative study among research
centers in Europe. J. Epidemiol. Community Health, Vol.
56, pp 19-24. doi:10, 1136/jech.56.suppl_1.i19.

Total and LDL cholesterol as risk factors of ischemic stroke in Emirati patients

Author Information
Zein Mirghani, Ph.D.
Basic Medical Sciences Department, College of Medicine, University of Sharjah
Tayseer Zein, FRCP, M.D.
Department of Neurology and Neurophysiology, Al- Quassimi Hospital

6 of 6

