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1 Lipid Management for Proven ASCVD 
& Background



Atorvastatin PlaceboPravastatin Simvastatin Usual care

O’Keefe JH et al. JACC 2004;43:2142-2146
Koren MJ et al. JACC  2004;44:1772-1779.



Adapted from Wang CY, et al. Trends Mol Med 2008;14:37–44.

† Factors that place a patient at very high risk: established cardiovascular disease plus: multiple major risk actors (especially diabetes); severe and poorly controlled risk 
factors (e.g., cigarette smoking); metabolic syndrome (triglycerides ≥200 mg/dL + non–HDL-C ≥130 mg/dL with HDL-C <40 mg/dL); and acute coronary syndromes.1 *And 
other forms of atherosclerotic disease.2 

1. Grundy SM et al. Circulation 2004;110:227–239. 
2. Smith SC Jr et al. Circulation 2006; 113:2363–2372. 

• LDL was the primary target.
• Treat to goal was more aggressive.

ATP III
Update 20041

<100 mg/dL :
Patients with CHD or 
CHD risk equivalents
(10 year risk > 20%)1

<70 mg/dL :
Therapeutic option for 
very high risk patients1

AHA/ACC
guidelines  for patients 
with CHD*,2

< 100 mg/dL : Goal for all 
patients with CHD*,2

< 70 mg/dL :
A reasonable goal for all 
patients with CHD2

<100 mg/dL

<70 mg/dL

Recommended LDL-C treatment goals

2006 Update

- If it is not possible to attain LDL-C < 70 mg/dL
because of a high baseline LDL-C, it generally is
possible to achieve LDL-C reductions of >50% with
more intensive LDL-C lowering therapy, including
drug combinations



Treatment group

2013 ACC/AHA 
guideline1

Clinical ASCVD    

LDL–C ≥190 mg/dL

Diabetes without clinical ASCVD

10-year ASCVD risk  ≥7.5%
(Pooled Cohort Equations)

2014

NICE guideline2

People with CVD                              

People without CVD and 10-year CV risk ≥ 10%
(QRISK 2 assessment tool)

Stone NJ, et al. 2013 Circulation
NICE Guideline: lipid modification, 2014 



Stroke or TIA presumed to be of 
atherosclerotic origin  

Stable CHD : history of MI, stable angina,
coronary revascularization 

Acute  CHD : Acute coronary syndrome

Peripheral arterial disease or 
revascularization

Ref. Stone NJ, et al. Circulation, 2013. 



Age ≤ 75 y  High-intensity statin
(if not candidate Moderate-intensity statin)

Yes

Clinical ASCVD

In adult with CHD/CVD, fixed high intensity statin treatment 
(atorvastatin 40-80 mg) that achieved a mean LDL-C 67-79 
mg/dL reduced the RR for CHD/CVD events more than fixed 
lower-dose  statin treatment that achieved a mean LDL-C 97-
102 mg/dL. In these trials, the mean LDL-C levels achieved 
differed by 23-30 mg/dL, or 22%-30%, between the 2 groups. 
Simvastatin 80 mg did not decrease CVD events compared with 
simvastatin 20-40 mg

H
Secondary 
Prevention

Benefit: 
TNT(46), IDEAL(47), PROVE-IT(48) 

Lower LDL-C reduction, no benefit : A-
Z(119), ACCORD(14) 

No difference in LDL-C between groups :  
(SEARCH (128) not included in CQ1)

Evidence statement 6



Change of LDL-cholesterol 

Atorvastatin 10 mg/day

Atorvastatin 80 mg/day

10,001 Patients
aged 35 to 75 years

with stable CHD

• Primary endpoint : CHD death, nonfatal 
MI, resuscitated cardiac arrest, or stroke

• Median follow-up = 4.9 years

Primary endpoint

RLaRosa JC, et al. NEJM 2005;352:1425–35.

M
aj

o
r 

C
ar

d
io

va
sc

u
la

r 
Ev

en
t 

(%
)

HR=0.78 (0.69-0.89), p<0.001

22%

Years 

Atorvastatin
80 mg

Atorvastatin
10 mg

N 4,995 5,006

Baseline 
median, mg/dl

97±18 98±18

End of follow-up 
mean, mg/dl

77 101

LDL-C difference 
(mg/dL)(%)

-20(-21%) 3(3%)

21%

TNT



Simvastatin 20-40 mg/day

Atorvastatin  10-80 mg/day

8,888 CHD Patients
aged ≤ 80 years 

with AMI

• Primary endpoint : CHD death, non fatal 
AMI, resuscitated cardiac arrest

• Mean follow-up = 4.8 years

Primary endpointChange of LDL-cholesterol 

Atorvastatin
10-80 mg

Simvastatin
20-40 mg

N 4,438 4,425

Baseline 
median, mg/dl

121.6 121.4

End of follow-up 
mean, mg/dl

80.0 99.8

LDL-C difference 
(mg/dL)(%)

42(-34%) 21(-17%)

34%

Simvastatin
Atorvastatin
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HR = 0.89, P=.07HR=0.89(0.78-1.01), p=0.07
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HR  = 0.87, P=.02

Simvastatin
Atorvastatin

HR=0.87(0.77-0.98), p=0.02

Secondary endpoint  : Major CV events

11%

13%

Ref. Pedersen TR, et al. JAMA 2005;294:2437–45.

IDEAL



Pravastatin 40 mg/day

Atorvastatin 80 mg/day 

4,162 Patients
aged ≥ 18 years 

with ACS

• Primary endpoint : Death, MI, 
documented UA requiring 
rehospitalization, revascularization 

• Mean follow-up = 24 months

Ref. Cannon CP, et al. N Engl J Med 2004;350:1495–504.

Primary endpointChange of LDL-cholesterol 

Atorvastatin
80 mg

Pravastatin
40 mg

N 2,099 2,063

Baseline 
median, mg/dl

106 106

End of follow-up 
mean, mg/dl

62 95

LDL-C difference 
(mg/dL)(%)

-44(-42%) -11(-10%)

42%

16%

RR=0.84(0.74-0.95), p=0.005

PROVE-IT



Stroke or TIA presumed to be of 
atherosclerotic origin  

Stable CHD : history of MI, stable angina,
coronary revascularization 

Acute  CHD : Acute coronary syndrome

Peripheral arterial disease or 
revascularization

Ref. Stone NJ, et al. Circulation, 2013. 



Placebo

Atorvastatin 80 mg/day

4,731 Patients aged ≥ 18 
years with stroke or TIA  

within 6 months

• Primary endpoint 
: nonfatal or fatal  stroke

• Median follow-up = 4.9 years

Primary endpointChange of LDL-cholesterol 

Atorvastatin
80 mg

Placebo

N 2,365 2,366

Baseline 
median, mg/dl

132.7±0.5 133.7±0.5

End of follow-up 
mean, mg/dl

73 129

LDL-C difference 
(mg/dL)(%)

-60(-45%) -4(-3%)

45%

HR=0.84(0.71-0.99), p=0.03
16%

SPARCL

HR of MACE
0.80(0.69 - 0.92), P = 0.002

N Engl J Med 2006;355:549-59.



Stroke or TIA presumed to be of 
atherosclerotic origin  

Stable CHD : history of MI, stable angina,
coronary revascularization 

Acute  CHD : Acute coronary syndrome

Peripheral arterial disease or 
revascularization

Ref. Stone NJ, et al. Circulation, 2013. 



HPS

placebo

simvastatin

6.1%

4.9%

P < 0.001

PAD subgroups 
(2701 pts)
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HPS Lancet. 2002;360:7-22.



Stone NJ, et al. 2013 Circulation
NICE Guideline: lipid modification, 2014 



2 Beyond Lipid lowering for ASCVD



Statins

Hepatic
cholesterol
synthesis

Plaque rupture/thrombotic 

occlusion
Thrombus

Lipid core

Liver

Adapted from Ray KK et al. JACC. 2005;46:1425-1433.



2.7*

Pravastatin
-0.4†

Atorvastatin
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*Progression vs baseline (P=0.001); †No change vs baseline (P=0.98) 

REVERSAL study : N=502 pts with atherosclerosis

randomized to pravastatin 40 or atorvastatin 80 mg.

[Change in atheroma volume at 12 months]

Nissen SE, et al. Lancet. JAMA. 2004;291:1071-1080.



Adapted from Ray KK et al. JACC. 2005;46:1425-1433.

Statins

Hepatic
cholesterol
synthesis

Thrombus

Lipid core

Liver

Slower/late effect



POSCH trial : N=838 pts with 1st MI
randomized to control group vs ileal bypass surgery group

[combined endpoint as death and confirmed nonfatal MI ]

3 months

34% LDL-C reduction in surgery group

35% reduction,  P<0.001 

Buchwald H, et al. N Engl J Med. 1990 Oct 4;323(14):946-55.

POSCH



Placebo + Diet

Atorvastatin 80 mg/day + Diet 

3,086 Patients
with NSTE-ACS

• Primary endpoint : Death, MI, 
Resuscitated cardiac arrest, 
Documented UA requiring 
rehospitalization

• Follow-up = 16 weeks

JAMA. 2001 Apr 4;285(13):1711-8.

Primary endpoint

MIRACL

Change of LDL-cholesterol 

Atorvastatin Usual Care

N 1538 1548

Baseline 
median, mg/dl

123 125 

End of follow-up 
mean, mg/dl

72 135

LDL-C difference 
(mg/dL)(%)

-40% +12%

16%



Spencer FA, et al. Ann. Intern. Med. 2004;140, 857–866

Effect of Initiation of In-Hospital Statin Therapy on Statin-Naive Patients

Statin early treatment has benefit on Statin-Naive ACS patients and 
this ability is independent of their lipid-lowering capacity

The composite end point : death, in-hospital myocardial infarction, stroke.

94 hospitals in 14 countries participating in the Global Registry of Acute Coronary Events (GRACE)

GRACE



Atorvastatin’s CAD benefit regardless of achieved 

LDL-cholesterol level

4,162 Patients with ACS ≤ 10 days, randomized to pravastatin 40 mg or atorvastatin 80 mg

Cannon CP, et al. JACC 2006;48:843–53



Coronary Artery Disease ? 

Cholesterol storage 
disease

Inflammatory 
disorder



Monocyte LDL-C
Adhesion 
molecule

Macrophage

Foam cell

Oxidized
LDL-C

Plaque rupture

Smooth muscle   
cells

CRP

Plaque instability
and thrombus

OxidationInflammation
Endothelial 
dysfunction

Antioxidant
Action

Plaque
Stabilization

Improve
Endothelial function

Anti-inflammatory 
actions

Antithrombotic 
effects



*P=0.025 compared with baseline2.6

1.9 1.7 1.7

Jialal I et al. Circulation. 2001;103:1933–193.

anti 
inflammatory 

effect

N=22 pts with combined hyperlipidemia

randomized to placebo or one of 3 statin groups for 6weeks.

[Effect of statin therapy on levels of hs-CRP ]

There was no relationship 
between reductions in hs-CRP and LDL cholesterol.



Atherosclerosis. 2003;166:129-135.29

Atorvastatin significantly lowered CRP levels in Type 2 Diabetic 

patients in a Dose-Dependent Manner



Adapted from Ray KK et al. JACC. 2005;46:1425-1433.

Slower/late effect
Endothelial        

dysfunction/activation

Coagulation/
platelet activation Inhibitory

Inhibitory

Inflammation/
immune activation

Statins

Hepatic
cholesterol
synthesis

Plaque rupture/thrombotic 

occlusion

Thrombus

Lipid core

Statins

Liver Vascular wall

Early/rapid effect

How 

rapid?



N=27 pts with stable angina, 

randomized to placebo or pravastatin (single dose of 40 mg).

At 24 hrs, significant reduction of 
acetylcholine-mediated vasoconstriction    

[Changes in coronary luminal diameter in response to increasing doses of acetylcholine]

Wassmann S, et al. Circ Res 2003.

Endothelial 
function



N=171 Statin Naïve pts with NSTEMI ACS
randomized to placebo or atorvastatin

(LIPITOR 80 mg 12 hrs before PCI, Further 40 mg 2 hr before PCI) 

Pati G, et al. J Am Coll Cardiol. 2007;49:1272-8.

30-day major adverse 

cardiac events 12% ↓
(95% CI 0.05 -0.50, p=0.004)

ARMYDA-ACS



N=383 pts with stable angina, NSTEMI ACS, chronic statin therapy
randomized to placebo or atorvastatin 80 mg

(LIPITOR 80 mg 12 hrs before angio, Further 40 mg 2 hr before angio) 

[Randomization to 30 days]

Days following randomization
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28% RRR                 
in composite 
triple end point

28% RRR              
in composite
triple end point

Atorvastatin 80 mg Pravastatin 40 mg

n=2063

n=2099
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P=.003
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[Month 6 to end of study]

ARMYDA-
RECAPTURE

Sciascio GD, et al. J Am Coll Cardiol. 2009;54:558-65.



Lee BK, et al. Korean Circulation J 2016

RESIST-ACS

RESIST-ACS trial



Lee BK, et al. Korean Circulation J 2016

RESIST-ACS

RESIST-ACS trial



18,144 patients stabilized post ACS ≤ 10 days
LDL-C 50-125mg/dL

4,162 Patients stabilized post ACS ≤ 10 days 
TC  ≤ 240 mg/dL (or 200 mg/dL if prior lipid-

lowering Rx)

Primary endpoint : CV death, MI, admission 
for UA, revascularization or stroke

Primary endpoint : All cause death, MI, 
admission for UA, revascularization, or stroke

IMPROVE IT PROVE IT
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Early benefit

RR 0.936(0.887-0.877), P = 0.016

Primary endpoint, 
6.4% ↓, P=0.016

HR 0.84 (0.74-0.95), p=0.005

Primary endpoint,
16% ↓, P=0.0005

16%

6.4%

Simvastatin 40mg

Simvastatin 40 mg 
+ Ezetimibe

Pravasatin 40 mg

Atorvastatin 80 mg



2013 
ACC/AHA
guideline

2013 
IAS

guideline

2014 
NICE

guideline

2015 
ADA

guideline

Secondary 
prevention

High intensity or
Moderate-intensity 

statin therapy.

Non-statin therapy 
has been minimized

Maximal statin 
therapy if tolerated. 

If statin intolerant, 
Combination 

moderate dose of 
statin with nonstatin.

Atorvastatin 80 mg

Nonstatin therapy is 
not generally 

recommended.

High intensity or
Moderate-intensity 
statin therapy based 

on risk profile.

Nonstatin therapy is 
not generally 

recommended.

Primary  
prevention

Statins are first line 
therapy.

If statin intolerant, 
use of nonstatin alone 

or combination.

Atorvastatin 20 mg

Nonstatin therapy is
not generally 

recommended.



Atorvastatin 5 mg/day

Atorvastatin 20 mg/day

70 Patients with UA
Naïve to statin

• Primary endpoint: Fibrous Cap 
Thickness in CoronaryAtherosclerotic
Plaque as Assessed by Optical 
Coherence Tomography

• Follow-up = 12 months

Primary endpointChange of Lab

EASY-FIT

J Am Coll Cardiol 2014;64:2207



Adapted from Ray KK et al. JACC. 2005;46:1425-1433.

Slower/late effect
Endothelial        

dysfunction/activation

Coagulation/
platelet activation Inhibitory

Inhibitory

Inflammation/
immune activation

Statins

Hepatic
cholesterol
synthesis

Plaque rupture/thrombotic 

occlusion

Thrombus

Lipid core

Statins

Liver Vascular wall

Early/rapid effect
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Kook HY et al. Am J Cardiol  2014;114:1817

Fox KAA et al. BMJ. 2006;333:1091

KAMIR    n=39,978
GRACE    n=43,810



Ref. WORLD HEART FEDERATION. Accessed February http://www.world-heart-federation.org/cardiovascular-health/cardiovascular-disease-risk-factors/

Hypertension

Abnormal blood lipid levels 

Tobacco use 

Physical inactivity 

Type2 diabetes

A diet high in saturated fat 

Age

Family history

Ethinicity

Modifiable

Risk Factors

Non-modifiable

Risk Factors

Cardio
Vascular
Disease


