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Risk factors for CVD

MODIFIABLE
High LDL cholesterol
Low HDL cholesterol

High blood pressure
Smoking
Left ventricular hypertrophy

Lack of exercise
Central obesity
Diabetes & glucose intolerance

NON-MODIFIABLE
Age
Sex
Birth weight
Family history
Genes



What are Lipids?

Total Cholesterol

LDL cholesterol

HDL cholesterol

Triglycerides

TC/HDL ratio



JS guidelines 2005

Focus on those :

– with CVD
– With DM
– At >20% 10 yr risk CVD
– Single elevated risk factor

• BP>160/100, TC/HDL>6, FH lipids



JS Guidelines

How to assess risk?
Use chart+

– Asian x1.4
– FH x1.3
– Abdom obesity, TG>1.7



JS targets

BP

– non-high risk 140/85 (150/90)
– High risk 130/80 (145/85)

Chol

– TC 4, LDL <2 or 30% dec LDL (TC<5)

Glucose fasting <6                  (HbA1c <7.4%)

– FG > 7 on two occasions =DM
– OGTT >11.1 =DM
– FG 6.1-7, then impaired fasting glycaemia
– OGTT 7.8-11.1 then IGT



How do we do it?

Titration upwards with a statin?

– Time consuming
– Costly
– Wastes time?

ME? Atorvastatin 20mg/simvastatin 40mg

Difficulty

– Higher dose
– Add fibrate
– Try Ezetrol (ezetimibe)



•Early trials* 
– few strokes, underpowered

•WOSCOPS (hypercholesterolaemia)
– CHD reduced by 31%
– stroke outcome no benefit (46 vs 51 strokes)

•AFCAPS/TEXCAPS
– strokes not reported

Trials of primary prevention of CHD with 
lipid lowering

* e.g. Lipid Research Clinics Coronary 1o Prevention Trial/ Helsinki Heart Study



Trials of 2o prevention of CHD with statins

4 - 7 mmol/L< 6.2 mmol/L5.5 - 8.0 mmol/LTotal Cholesterol

Effect on stroke

Effect on CHD

Statin

Population

Trial

↓19%
(p=0.048)

↓ 32% 
(p=0.03)         

↓ 30% [inc. TIA] 
(p=0.02) 

CHD mortality ↓
24%        

Fatal / non-fatal 
coronary event ↓ 24%

Major coronary 
events ↓ 34%

Prava 40 mgPrava 40 mgSimva 10-40mg

CHDPost-MICHD

LIPID CARE4-S  



Randomized Design

High-risk 
hypertensives
(n=42,418)

Randomised

Chlorthalidone
Amlodipine
Doxazosin
Lisinopril

Eligible for lipid-lowering (n=10355)
(LCL 3.1 - 4.9 mmol/L)

Not eligible for lipid-lowering

Pravastatin (20-40mg)

Follow until death or end of study (max 7.8 yr, average 4.8 yr).

ALLHAT

Usual care

Randomised
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Pravastatin, N*
Usual Care, N 

2 Years 4 Years 6 Years

88% 84% 83%

* N gives the total number of participants at the visit.

8% 17%
26%

Percent on StatinALLHAT

82429964295

84830634353

JAMA 2002



Effects on total cholesterolALLHAT
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Effects on total mortality & CHD

Pravastatin
Usual care
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The Anglo-Scandinavian Cardiac
Outcomes Trial

Randomised controlled trial of prevention of 
CHD and other vascular events by blood pressure 

lowering and by cholesterol lowering (factorial 
design)



• Hypertension
– SBP ≥160 mm Hg +/- DBP ≥100 mm Hg (untreated); or 

– SBP ≥140 mm Hg +/- DBP ≥90 mm Hg (treated)

• No prior myocardial infarction

• 40-79 years of age

• ≥ 3 CVD risk factors, including:
– Smoking, LVH, diabetes, PVD, history of cerebrovascular event, 

male, age (≥55 years), microalbuminuria/proteinuria, TC:HDL-C ≥6, 
history of early CHD in first-degree relative

J Hypertens. 2001;19:1139-47

Study population / eligibility criteria



Study Design

Placebo

Atenolol ± bendrofluazide Amlodipine ± perindopril

Atorvastatin 10mg

19257 
hypertensive 

patients

10305 patients
TC ≤ 6.5 mmol/L

(250 mg/dL)



Reductions in Total and LDL-C

Lancet. 2003;361:1149-58
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1o end point: Nonfatal MI & fatal CHD

Sever et al. Lancet. 2003;361:1149-58
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36% 
reduction

HR = 0.64 (0.50-0.83)

Atorvastatin 10 mg Number of events 100
Placebo Number of events 154

p=0.0005



2o end point: Fatal & non-fatal stroke

Sever et al. Lancet. 2003;361:1149-58

27% 
reduction

HR = 0.73 (0.56-0.96) p=0.0236

Atorvastatin 10 mg Number of events 89
Placebo Number of events 121
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Benefits of lipid-lowering ∝ to LDL-C reduction
Each 10% ↓ LDL-C estimated to ↓ stroke risk by 15.6% (95% CI, 6.7 to 23.6)

Amarenco et al.  Stroke 2004



Benefits ∝ to final cholesterol concentration

Amarenco et al.  Lancet Neurology 2004

ASCOTASCOT

Stroke



Lipid-lowering and secondary 
stroke prevention



Stroke Prevention by Aggressive Reduction in 
Cholesterol Levels (SPARCL)

• Entry criteria
– Prior stroke (ischaemic or haemorrhagic) or TIA, 1-6/12 pre-randomization

– LDL-cholesterol ≥ 2.6 mmol/L and ≤ 4.9 mmol/L

– Modified Rankin score ≤3 (e.g. functionally independent)

• Participants randomised to:
– atorvastatin 80mg (n=2365) or

– placebo (n=2366)

• Mean LDL-C at baseline 3.4 mmol/L

• Mean follow-up 4.9 years

• Mean difference in LDL-C 1.45 mmol/L

Presented at 15th European Stroke Conference, May 2006 



SPARCL - results

0.021.66 (1.08-2.55)33 (1.4)55 (2.3)Haemorrhagic stroke

0.010.78 (0.66-0.94)274 (11.6)218 (9.2)Ischaemic stroke

Post-hoc analyses

0.110.87 (0.73-1.03)280 (11.8)247 (1.4)Non-fatal stroke

0.030.57 (0.35-0.95)41 (1.7)24 (1.0)Fatal stroke

0.030.84 (0.71-0.99)311 (13.1)285 (11.2)Fatal/non-fatal stroke*

pHR (95% CI)Placebo
N events (%)

Atorvastatin 
N events (%)

*Primary endpoint



• Treat all with established vascular disease

• In primary prevention (those without established 
vascular disease) prescribe statins for those with:
– total cholesterol >3.5mmol/L; and
– 10 yr CVD risk > 20%

• Titrate treatment to:
– total cholesterol  < 4 mmol/L ( LDL < 2 mmol/L ); or
– 25% reduction - whichever is the greater

Lipid-lowering guidelines

Joint British Society Guidelines. Heart 2005



Ef f i cacy of  Stat i ns i n LDL-C Reduct i on f r om basel i ne t o a t ar get  of  2mmol / L
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Simvastatin use





Comparing statins



Growth of costs



Comparing PCTs



In your pocket?



Cost per LDL reduction



S vs A





switching



Switching

Never go backwards!

IF atorvastatin 10, the simvastatin 40 will do. (bit better)

IF atrorvastatin 20, then I worry about switch

IF atorvastatin 40, then don’t.



Starting

ACS/ PTCA/ CABG/ PVD/ CVA
Atorvastatin 40mg target 4, 2

Primary prevention
Simvastatin 40 target 5,3

Recheck
if fail 

Atorvastatin 40mg
Or
Rosuvastatin 10-20 mg

Ezetimibe- no



4 trials- mod vs high dose statin
n=27,000



Any risk?



PRIMARY PREVENTION



SECONDARY PREVENTION





NWLCN



League tables



Real league tables



Thanks

To Maria

For not vetoing the talk!


