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-	 Stroke is the second leading cause of death worldwide.1 
The relation if any between cholesterol levels and stroke 
is poorly understood. This is in part, because distinction 
between ischaemic and haemorrhagic strokes has not been 
made in relation to cholesterol levels and both have distinct 
pathophysiologies.2

-	 In India Community surveys have shown a crude prevalence 
rate for hemiplegia in range of 200 per 100000 persons 
nearly 1.5% of all medical and around 20% of neurological 
cases.3

-	 India will face an enormous socio-economic burden to 
rehabilitate stroke survivors because the population is now 
surviving through peak years (Age 55 - 65) of occurrence of 
stroke.4
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-	 First data on stroke and statins came from LIPID study.5 
This study was sponsored by a manufacturer of pravastatin, 
wherein 9014 patients (age range, 31-75) with recent histories 
of MI or unstable angina and total cholesterol levels of 155 
mg/dl to 271 mg/dl were randomised to pravastatin 40mg/d 
or placebo.

During a mean 6 year follow up, the overall risk factor for stroke 
was significantly lower among pravastatin recipients than among 
placebo recipients 3.7% versus 4.4%, a RRR of 19%.

Non-haemorrhagic stroke occurred significantly less often in the 
pravastatin group 3.4% versus 4.4% a RRR, 23%. The risk of 
haemorrhagic stroke was similar in both groups. Drug treatment 
was not associated with higher rate of adverse effects. Baseline 

Table 1: Statin therapy and stroke:  Results of meta analysis.
References Sample Size Stroke (fatal and non-fatal) Relative 

reduction in 
rates, %

95% CI

Statin Placebo Statin Placebo

Crouse et al.13 PTT 3908 3900 48 56 15 -0.27-0.42 (P=0.48)
SPT 5862 5848 134 192 31 0.13-0.45 (P=0.001)
PSPTT 9770 9748 182 248 27 0.11-0.40 (P=0.01)

Hebert et al.14 16,826 11,875 193 261 29 0.59 - 0.88
Ross et al.34 10,387 10199 74 97 23 0.57 - 1.04 (fatal stroke)

106 159 33 0.54-0.88 (non-fatal stroke)
Blow et al.61 10,314 10,124 181 261 31 0.57-0.83 (p<0.001)

PPT=Primary prevention trials, SPT=Secondary prevention trials; PSPT=Primary and secondary prevention trials.

Table 2: Effect of statin therapy on the primary and secondary prevention of stroke.
45 WOSCOPS CARE LIPID AFCAPS/

TEXCAPS
MIRACL

Type of trial 2° 1° 2° 2° 1° 2°
Statin used Simva Prava Prava Prava Lova Atorva
n 4444 6595 4159 9014 6605 3086
Relative risk reduction (%) 28 11 31 19 N/A 50
P-value 0.033 NS 0.03 0.048 N/A 0.045
LDL-C reduction (%) 35 20 32 25 25 40

2° = secondary, 1° = primary; NS = not significant
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total and LDL cholesterol levels did not co-relate with overall 
stroke risk.

-	 This study is considered as a landmark study as it came in 
background of several epidemiological studies which had 
concluded that there is no relation between total cholesterol 
levels and risk of stroke6 and in some an association 
between low cholesterol levels and risk of haemorrhagic 
stroke. This conclusion had come from the multiple risk 
factor intervention trial which although found a positive, 
continuous relation between cholesterol levels and risk of 
ischemic stroke, the risk of intracerebral hemorrhage was 
greater at low levels of cholesterol than at high levels, and 
this risk was associated with hypertension.7 This probably 
could be a kin to high incidence of haemorrhagic stroke 
in uncontrolled hypertensive patients on anticoagulants 
or antiplatelets and statins are known to have antiplatelet 
effects.  

Author’s opinion
-	 Another meta analysis of incidence of stroke in Asian 

population showed a positive relation between increasing 
cholesterol levels and non-haemorrhagic stroke.8

-	 On other hand trials which lowered cholesterol by 6-23% by 
non-statin mechanisms like diet, clofibrate, niacin, colestipol, 
cholestyramine, gemfibrozil or partial ileal bypass surgery 
showed no reduction in rate of stroke with respect placebo or 
no treatment.9

-	 There have been many trials which have shown5,10,11,12 that 
statins have reduced stroke rate by 25-30%. These were limited 
by failure to classify the type of stroke and small number of 
strokes (reducing the precision of estimates). Likewise the 
possible reason for earlier studies to show lack of benefit of 
statins in stroke could be lower absolute rate of stroke than of 
coronary events, divergent causes of stroke, relatively young 
age of patients in those studies. Most had excluded patients 
over 70 years of age in those studies, a subgroup which forms 
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Conclusion: There is absence of any relationship between cholesterol reduction and all cause strokes in both non-statin and statin trials.

Primary prevention trials
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15% population and a small overall reduction in cholesterol 
levels 10-11% as compared to 18% in LIPID study.13

-	 Post analysis of Scandinavian Simvastatin survival study. 
Simvastatin Vs Placebo12,13

	 •	 Lower incidence of stroke and TIA (28% RR, 3.4% Vs 
4.6%) over 5.4yrs in patients with CAD.

	 •	 Incidence of stroke alone was non-significantly lower 
(RRR 22%).

	 •	 Use of aspirin was low (37%).
-	 Pre-specified analysis of cholesterol and recurrent events 

(CARE) study.
	 •	 Pravastatin reduced incidence of stroke by 32% over 5 

years Vs Placebo (2.6 Vs 3.8)
	 •	 Use of aspirin was 83%.12

	 	 •	 [Atheroma of carotid arteries and aortic arch is a 
potent independent risk factor for stroke.

	 	 •	 Lipid lowering therapy has been shown to reduce 
progression of carotid intimal thickening.16,17

	 	 •	 A 29% reduction in late of myocardial infarction 
and hence with it’s complication like LV mural 
thrombosis, heart failure) could contribute in 
lowering cardioembolic stroke.6

Results of Meta analysis of several 
megatrials

Secondary Prevention trials
Statins lower stroke by 24-32%13,16

Primary Prevention Trials
Non-significantly lower rate 15-20%13,16

Linear regression analysis between percentage reduction of 
cholesterol in all causes of strokes in both statin and non-statin 
trials.
However percentage of cholesterol reduction both by statin and 
non-statin mechanism in primary and secondary trials do show 
a reduction in CV events.

Conclusion
Risk of stroke is reduced with use of statins.18

-	 SPARCL study.18

	 (Stroke Prevention by Aggressive reduction in cholesterol 
levels).

	 First study primarily designed to evaluate prospectively effect 
of statin on secondary stroke prevention using atorvastatin 
80 mg.

	 End-points are primary cerebrovascular (primary) and 
cardiovascular (secondary) events in patients with TIA/
CVA but no CHD. Results are expected in late 2002.

-	 (There is evidence that statins protect form ischemic Stroke. 
The effects of statins which are cholesterol independent 
“Pleiotropic” effects are clinically relevant.19 This is probably 

linked to reduction in isoprenoid intermediates n the 
mevalonate pathway and exert their neuroprotection by:

1.	 Nitric oxide bioavailability (Improves endothelial function, 
plaque stability).

2.	 Anti-inflammatory effects.
3.	 Anti-thrombotic effects.

Future
•	 Extend benefit of statins for total vascular protection.
•	 Recognition of benefits in coronary and stroke prevention 

would lead to more wide spread use.
•	 Discussion of stroke prevention in cardiac patients may 

reduce non-compliance, a major impediment to clinical 
implementation.

References
1.	 Murray CJL, Lopez AD. Mortality by cause for eight regions of the World: 

Global burden of disease study. Lancet 1997;349:1269-76.
2.	 JM Gore. Editorial comment. Statins for stroke prevention? Journal watch 

cardiology October 27, 2000.
3.	 Dalal PM. API Text book of medicine 7th Ed. 2003 Page 796.
4.	 Dalal PM. Editorial. JAPI 2004;52:695.
5.	 Prevention of cardiovascular events and death with pravastatin in patients 

with CHD and a broad range of initial cholesterol levels. The Long-Term 
Intervention with Prarastatin in Ischemic Disease (LIPID) Study Group. 
N Engl J Med 1998;339:1349-57.

6.	 Harvey D. White, Simesetal RJ. Pravastatin therapy and the risk of stroke. 
N Engl J Med 2000;343:317-26.

7.	 ISO H, Jacobs DR Ir, Wentworth D, et al. Serum cholesterol levels and 
six year mortality form stroke in 350, 977 men screened for multiple risk 
factor Intervention Trial. N Engl J Med 1989;320:904-10.

8.	 Eastern stroke and CHD collaborative Research group. BP, Cholesterol 
and Stroke in Eastern Asia 1998;352:1801-7.

9.	 Hebert PR, Gaziano JM, Hennekens CH. An overview of trials of 
cholesterol lowering and risk of stroke. Arch Intern Med 1995;155:50-5.

10.	 Shephard J, Cobbe SM, Ford I, et al. Prevention of CHD with Pravastatin 
in men with hypercholesterolaemia. N Engl J Med 1995;333:1301-7.

11.	 Downs JR, Clearfield M, Weis S, et al. Primary prevention of acute coronary 
events with lovastatin in men and women with average, cholesterol levels: 
results of AFCAPS/TexCAPS: Airforce/Texas Coronary Atherosclerosis 
prevention study. JAMA 1998;279:1615-22.

12.	 Plenn JF, Davis BR, Sacks FM et al. Reduction of stroke incidence after 
AMI with Pravastatin: CARE study. Circulation 1999;99:216-23.

13.	 Hebert PR, Qaziano JM, Hennekens CH. Cholesterol lowering with 
statin drugs, risk of stroke, and total mortality: an overview of randomized 
trials. JAMA 1997;278:313-321.

14.	 4S study group. Randomised trial of cholesterol lowering in 4444 patients 
with CAD. The 4S study. Lancet 1994;344:1383-9.

15.	 Pedersen TR, Kiekshus J, Pyorala K et al. Effect of Simvastatin on Ischemic 
signs and symptoms in 4S study. Am J Cardiol 1998;81:333-5.

16.	 Crouse JR, Byington RP, et al. Pravastatin Lipids and atherosclerotic 
Carotid Arteries (PLAC-11). Am J Cardiol 1995;75-455-9 (Erratum Am 
J Cardiol 1995;75-862).

17.	 Mercuri M, Bond MG, Bond MG Critori CR et al. Pravastatin 
reduces carotid intima. Media thickness progression in asymptomatic 
hypercholesterolaemic Mediterranean population. The Carotid 
Atherosclerosis Italian Ultrasound study. Am J Med 1996;101:627-34.

18.	 Welch KMA. Eur Heart J 2004;6 (Suppl): C34-C42.
19.	 DiNapoli P, Taccadi AA, Oliver M, Decaferina R. Statins and 

stroke: Evidence for Cholesterol-independent effects. Eur Heart J 
2002;23:1908‑1921.


