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Atherosclerosis:  When Does
It Begin?
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Tuzcu et al.  Circulation.  2001;103:2705.

Data from 262 heart transplant donors.
Sites with intimal thickness ≥0.05 mm were defined as atherosclerotic.

80

1 in 6 teenagers have atheroma



Increase In LDL Throughout 
Childhood And Young Adulthood
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Relationship Between Risk Factor Levels And 
Events In Cohort Studies-

no lower threshold

Law and Wald.  BMJ. 2002;324:1570.
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22Hip fractureBMD

23DiabetesBMI

22Coronary diseaseBMI

21Coronary diseaseSerum cholesterol

21Coronary diseaseSystolic BP

28StrokeSystolic BP

Cases In Subjects 
With Values >90th

Percentile (%)
Associated 

DisorderPhysiologic Variable

The majority of people with CAD have a “normal/ 
low” LDL- therefore treat the level of risk in the 
individual and not the level of the risk factor!



CTT Collaboration
If you have a high enough risk of CHD, baseline lipids do not matter and a 

statin is better than placebo- i.e. treat level of risk not level of starting lipids

Groups (mmol/L) Events (%)
Treatment Control

RR & CI
(Treatment :Control)

Total cholesterol:
≤5.2 748 (6·9) 940 (8·6)
5.2-6.5 1678 (7·0) 2246 (9·4)
>6.5 896 (8·8) 1220 (12·1)

LDL cholesterol:
≤3.5 1130 (6·8) 1443 (8·7)
3.5-4.5 1374 (7·3) 1814 (9·6)
>4.5 801 (9·3) 1120 (12·9)

HDL cholesterol:
≤0.9 1167 (9·3) 1538 (12·1)
0.9-1.1 939 (7·4) 1270 (10·2)
>1.1 1207 (6·2) 1595 (8·1)

Triglycerides:
≤1.4 1162 (7·3) 1521 (9·6)
1.4-2.0 937 (7·1) 1304 (9·8)
>2.0 1217 (7·9) 1564 (10·2)

Overall 3337 (7·4) 4420 (9·8)
0·77 (0·74 – 0·80)

0·5 1·0 1·5
Treatment Control

better better

p < 0·00001

Heterogeneity/trend
p-value

p = 0·7

p = 0·5

p = 0·8

p = 0·6

CTT Collaborators. Lancet. 2005; 366:1267-78



CTT-Meta-Analysis of Dyslipidemia Trials
Amount of benefit from statins is linearly related to the 

amount of LDL reduction and duration of therapy
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Adapted from CTT Collaborators. Lancet. 2005; 366:1267-78



Meta-Analysis of Intensive Statin Therapy 
LDL Cholesterol by Trial
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4162
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8888100014497
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Patients
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Cannon CP, et al. JACC 2006; 48: 438 - 445. 



High-dose statin better High-dose statin worse

4445/13750 
(32.3)

3972/13798 
(28.8)-16%

Std DoseHigh Dose

381/13750 
(2.8)

316/13798 
(2.3)-18%

857/13750 
(6.2)

808/13798 
(5.9)-6%

331/13750 
(2.4)

340/13798 
(2.5)+3%

520/13750 
(3.8)

462/13798 
(3.3)-12%

1288/13750 
(9.4)

1097/13798 
(8.0)-16%

Event Rates
No./Total (%)Odds 

Reduction

Coronary Death or Any 
Cardiovascular Event

Stroke

Total Mortality

Non-Cardiovascular 
Death

Cardiovascular Death

Coronary Death or MI

0.5 1 2.5

OR 0.82
95% CI, 0.71-0.96
p=0.012

Odds Ratio (95% CI)

Meta-Analysis of Intensive Statin Therapy 
All Endpoints

Cannon CP, et al JACC 2006 

OR, 0.94
95% CI, 0.85-1.04
P=0.20

OR, 1.03
95% CI, 0.88-1.20
p=0.73

OR, 0.88
95% CI, 0.78-1.00
p=.054

OR, 0.84
95% CI, 0.77-0.91
p=0.00003

OR, 0.84
95% CI, 0.80-0.89
p<0.0001



In ACS intensive statin therapy and mortality

Meta-analysis of PROVE IT and A to Z
Afilalo et at ESC 2006

About 8 500 patients with av of 2 years of FU

25% reduction in all cause mortality 
(0.61-0.93)

Absolute benefit is 0.9%
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Rapid Early Reduction In Death, MI, Or
ACS Rehospitalization With Intensive
Statin Therapy at 1 month after ACS



Time Since Randomization
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PROVE IT-TIMI 22: Relationship Between 
Month 4 LDL and Long-Term Risk of 

Death or Major CV Event (atorva 80 arm)

*Adjusted for age, gender, DM, prior MI, baseline LDL

0.80 (0.59, 1.07)
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Hazard Ratio
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Wiviott SD, et al. JACC. 2005
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If you have CAD

A statin is better than placebo

Intensive therapy is better than standard dose 
therapy

Among those receiving intensive therapy 
lower LDL-C associated with lower long term 
risk

i.e. Lower is better!



Odds ratio 

0.5 1 3.0

Study (n)
Treatment

Achieved LDL (mg/dl)

Odds ratio
(95% CI)

0.74 (0.58,0.94)TNT (10,001) Atorvastatin 80
77

0.72 (0.52,0.98)A to Z (4497) Simvastatin 80
63

0.54 (0.34,0.85)PROVE IT (4162) Atorvastatin 80
62

0.80 (0.61,1.05)IDEAL (8888) Atorvastatin 80
81

0.73 (0.63,0.84), p<0.001 Overall (95% CI)

Intensive statin
therapy better 

Moderate statin
therapy better 

Atorvastatin 10
101

Simvastatin 20
77

Pravastatin 40
95

Simvastatin 20
104

Intensive Moderate

Meta-analysis of intensive vs standard therapy 
for reduction of heart failure

Scirica et al JACC 2006



The greater the risk the greater the absolute benefit

High risk groups should be treated more 
intensively
ACS/ CAD
Diabetics
Multiple metabolic risk factors
Some older patients



TNT- Time to First Major Cardiovascular 
Event in Patients With Diabetes

*CHD death, nonfatal non–procedure-related MI, resuscitated cardiac arrest, fatal or nonfatal stroke

HR = 0.75 (95% CI 0.58, 0.97)
P=0.026
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Benefit of achieving a low LDL 
greater with increasing age

Ray et al EHJ 2006
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In stable patients continuation of intensive therapy In stable patients continuation of intensive therapy 
further reduces Death, MI or rehospitalization for ACS further reduces Death, MI or rehospitalization for ACS 

i.ei.e dondon’’t discontinue it!t discontinue it!

Ray et al.  JACC 2005 

246 12 18

Ray et al JACC 2006



Switching statins to a less potent regimen increases 
population LDL and thus actively increases risk!
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Adapted from CTT Collaborators. Lancet. 2005; 366:1267-78

Per population a 0.5 mmol increase in LDL using a 
weaker statin regimen  will increase risk by 11% !



Intensive Tx with statins is cost effective in 
ACS patients 

As intensive therapy would reduce CABG, 
PCI, stroke, hospitalizations for MI and 
unstable angina, outpatient visits, 
investigations
This would result in a saving of 
$US 2.8 million per 2000pts treated for 2 
years if standard dose statins were generic
And
$US 1.99 million per 2000pts treated for 2 
years if standard dose statins were free



Intensive statin therapy is safe-
Liver and Muscle Effects

Intensive statin therapy is safe-
Liver and Muscle Effects

Atorvastatin 80mg     Pravastatin 40mg    P-value 

ALT > 3 ULN                    3.3% 1.1%           <0.001

CK > 3 ULN                      1.5% 1.1%             0.24
D/C for Myalgia/

CK elevations 3.3% 2.7%             0.23

Atorvastatin 80mg     Pravastatin 40mg    P-value 

ALT > 3 ULN                    3.3% 1.1%           <0.001

CK > 3 ULN                      1.5% 1.1%             0.24
D/C for Myalgia/

CK elevations 3.3% 2.7%             0.23

Wiviott et al JACC 05



PROVE IT Safety Results of ultra low LDL 
with atorvastatin 80mg

LDL (mmmol/L)Atorvastatin 80 mg

NS3.63.23.03.1ALT > 3X ULN

NS0000Rhabdomyolysis

NS00.300.3CK > 10x ULN

NS1.01.90.72.3CK > 3x ULN

NS2.83.23.11.6Myositis or Myalgia (AE)

p value<1.041.04-
1.55

1.55-
2.07

2.07-
2.59Event*

Wiviott, et al. JACC. 2005 Wiviott et al JACC 05



No excess in Heamorhagic Stroke by 4 
month LDL level
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Summary

In high risk CAD patients
The lowering LDL below current guidelines 
reduces adverse events over a relatively 
short time span
This is safe
This is cost effective particularly when it 
prevents expensive adverse events like 
CABG and stroke


