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2001 NCEP ATP III: LDL-C Goal Values

CHD or CHD equivalent*

≥2 major CV risk factors*
Yes  No

Yes  No

10-year CHD risk:

Framingham Score

10-20%>20% <10%

*Major risk factors: 

age, hypertension, 

smoking, family history 

of  premature CHD, 

HDL-C <40 mg/dL

Risk High Moderately high Moderate Low

LDL goal <100 <130 <130 <160

Medication 

start

≥130
(100-129: optional)

≥130 ≥160 ≥190
(160-189: optional)

*Non-coronary form of atherosclerotic dz, DM, 
2+ risk factors with 10yr>20%



2004 NCEP ATP III Update: LDL-C Goal Values

≥2 major CV risk factors*
Yes  No

Yes  No

10-year CHD risk:

Framingham Score

10-20%>20% <10%

Risk Very High High Moderately 
high

Moderate Low

LDL goal <70 <100 <130 <130 <160

Med start ≥100
(<100: optional)

≥130
(100-129: 
optional)

≥160 ≥190
(160-189: 
optional)

CHD or CHD equivalent*
*Non-coronary form of atherosclerotic dz, DM, 
2+ risk factors with 10yr>20%



Very High Risk in updated ATP III

• Established CVD plus

– Multiple major risk factors (especially diabetes)

– Severe and poorly controlled risk factors (especially 

continued smoking)

– Multiple risk factors of MetS (especially Tg ≥200, 

non-HDL-C ≥130, and HDL-C <40)

– Acute coronary syndrome

LDL-C goal  <70 mg/dL



NCEP ATP III Update

• In high risk persons (10yr CHD risk >20%), LDL-C goal 

<100 mg/dL

– If LDL-C ≥100mg/dL, LDL-lowering drug is indicated

– If LDL-C <100mg/dL, LDL-lowering drug is an option

– If high Tg or low HDL-C, consider fibrate or nicotinic acid with 

LDL-lowering drug

– When Tg ≥200mg/dL, non-HDL-C is secondary target of therapy, 

with a goal 30mg/dL higher than LDL-C goal

• When LDL-lowering drugs are used, LDL-C levels should 

be reduced at least 30-40%



Rationale for LDL-C goal <70 mg/dL

: Heart Protection Study

• CAD, other occlusive vascular disease, no vascular disease 

• Simvastatin 40mg vs. placebo, N=20536

CV event: 24% 

reduction

Lancet 2002; 360:7-22



Effect of CV risk reduction in subjects with 

baseline LDL-C < 130mg/dL

<116 mg/dl

117~135 mg/dl

≥135 mg/dl

Even among 3,421 presenting with LDL <100 mg/dL, simvastatin

Produced a reduction in risk about as great as that seen among 

those presenting with higher LDL-C concentrations (a quarter)

Lancet 2002; 360:7-22



PROVE IT - TIMI 22

Pravastatin 40mg vs. atorvastatin 80mg in acute coronary syndrome

N=4162

N Engl J Med 2004; 350:1495-1504



Median LDL-C levels during the study

N Engl J Med 2004; 350:1495-1504
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Patients with acute coronary syndrome benefit from

continued lowering of LDL-C to levels substantially

below current target levels

N Engl J Med 2004; 350:1495-1504



CARDS

• T2DM without CVD and without high LDL-C, ≥1 risk factors

• N=2838

• Atorvastatin 10mg vs. placebo for primary prevention

Placebo 121

Atorva 81

117

Lancet 2004; 364:685-96



CARDS trial

• 36% reduction in major CV event

• 743 patients with baseline LDL-C <100mg/dl, 26% reduction in major CV 

event

Lancet 2004; 364:685-96

Current LDL-C target could be lowered for primary

prevention



2008 ADA and ACC Consensus Statement

Goal Values (mg/dL)
LDL-C Non-HDL-C Apo B

Highest Risk:

� CVD or

� DM with ≥1 major risk factor*

<70 <100 <80

High Risk:

� No CVD, no DM with ≥2

major risk factors

� DM with no major risk factors

<100 <130 <90

*Risk factor: smoking, hypertension, family history of premature CAD



ESC/EAS 2011 Guidelines: Lipid Targets 
More aggressive target for high-risk patients

LDL-C

Non–

HDL-C Apo B

Primary 

Target
Secondary Targets

Very high risk

Documented CVD

Type 2 diabetes  

Type 1 diabetes with target organ damage 

(such as microalbuminuria)

≥ CKD stage 3

A calculated 10-year risk SCORE ≥10%

~70 mg/dL

And/or  ≥50% 

reduction 

from 

baseline

~100 

mg/dL
<80 mg/dL

High risk

Markedly elevated single-risk factors (eg, 

familial dyslipidemias or severe 

hypertension)

A calculated 10-year risk SCORE ≥5% and 

<10% for fatal CVD

~100 mg/dL
~130 

mg/dL

<100 

mg/dL

Moderate risk SCORE is ≥1% and <5% at 10 years ~115 mg/dL
~145 

mg/dL

Not 

defined

1. Reiner Z et al. Eur Heart J. 2011;32:1769–1818.



ESC/EAS 2011 Guidelines: Recommendations 

for treatment of dyslipidemia in diabetes

Class Level

Type 1 DM

• Microalbuminuria and renal disease 

• LDL-C lowering (≥30%) with statins irrespective of  

the  basal LDL-C concentration 

I C

Type 2 DM

• CVD or CKD

• Without CVD 

- over the age of 40 years 

- ≥1  more CVD risk factors 

- markers of target organ damage 

: LDL-C <70 mg/dL

non-HDL-C is <100 mg/dL, apo B is <80 mg/dL

I B

Type 2 DM

• Primary target: LDL-C goal <100 mg/dL

• Secondary targets: Non-HDL-C <130 mg/dL and

apo B <100 mg/dL

I B

1. Reiner Z et al. Eur Heart J. 2011;32:1769–1818.



Issues for ATP IV

• LDL-C goals for primary and secondary 
prevention

• CVD risk assessment

• Alternative treatment targets: 
– Apo B, non HDL-C,LDL particle number, Lp-PLA2, 

Lp(a), hsCRP

• Direct targeting of HDL-C and triglyceride
– Role of fibrates, niacin, omega-3 fatty acid 



Issues for ATP IV

• LDL-C goals for primary and secondary 
prevention

• CVD risk assessment

• Alternative treatment targets: 
– Apo B, non HDL-C,LDL particle number, Lp-PLA2, 

Lp(a), hsCRP

• Direct targeting of HDL-C and triglyceride
– Role of fibrates, niacin, omega-3 fatty acid 



LDL-C achieved mg/dL (mmol/L)

WOSCOPS – Pl

AFCAPS - Pl

AFCAPS - Rx WOSCOPS - Rx

ASCOT - Rx

4S - Rx

HPS - Pl

LIPID - Rx

4S - Pl

CARE - Rx

LIPID - Pl

CARE - Pl

HPS - Rx

0

5

10

15

20

25

30

40 60 80 100 120 140 160 180

Secondary Prevention
Rx - Statin therapy

Pl – Placebo

Pra – pravastatin

Atv – atorvastatin

Sim - simvastatin

200

PROVE-IT - Pra

PROVE-IT – Atv

TNT – Atv10

TNT – Atv80 IDEAL-Sim

IDEAL-Atv

ASCOT-PL MEGA-Rx

MEGA-Pl

JUPITER-PlJUPITER-Rosu

Primary Prevention

On-treatment LDL-C is closely related to CHD events in 

statin trials – lower is better



Effects of statin in people at low risk 

• 22 trials of statin vs. control & 5 trials of more vs. less 

statin

• Subjects were separated into five categories of baseline 

5-yr major vascular event risk (<5, 5~10, 10~20, 20~30, 

≥30%)

Lancet 2012; 380: 581-90



Statin therapy reduces the major vascular events 

in low risk individuals

Lancet 2012; 380: 581-90

Under present guidelines, such low risk individuals

would not be regarded as suitable for statin therapy

--The guidelines need to be reconsidered.



Issues for ATP IV

• LDL-C goals for primary and secondary 
prevention

• CVD risk assessment

• Alternative treatment targets: 
– Apo B, non HDL-C,LDL particle number, Lp-PLA2, 

Lp(a), hsCRP

• Direct targeting of HDL-C and triglyceride
– Role of fibrates, niacin, omega-3 fatty acid 



CVD risk assessment

• Example: 56yr old women, without CV sx, ex-smoker 

(4yrs ago), no f/hx of MI or sudden cardiac death, BP 

138/76 mmHg, FPG 109 mg/dl, TC 210mg/dl, HDL 42 

mg/dl, Tg 201 mg/dl, has never taken any medication

• What is her risk for future CVD event?  

J Am Coll Cardiol 2010; 55: 1169-77



SIMD
:Scottish Index of Multiple Deprivation

J Am Coll Cardiol 2010; 55: 1169-77



Newer CVD prediction algorithms

• Lifetime risk

• Composite endpoints (all CVD, PAD, stokes, 

heart failure, angina, revascularization..)

• Inclusion of family history, hs-CRP, HbA1c, 

social deprivation, BMI

• Vascular imaging

• Validation/calibration in other populations



Issues for ATP IV

• LDL-C goals for primary and secondary 
prevention

• CVD risk assessment

• Alternative treatment targets: 
– Apo B, non HDL-C,LDL particle number, Lp-PLA2, 

Lp(a), hsCRP

• Direct targeting of HDL-C and triglyceride
– Role of fibrates, niacin, omega-3 fatty acid 



There is a still residual risk

26% reduction in 
major CV events 

?

Ann Intern Med, 2006;144;4;229-238

HPS Collaborative Group, Lancet 2002;360:7–22



Non-HDL-C and apoB

• Non-HDL-C:  sum of LDL-C, VLDL, IDL 

• ApoB: direct indication of total number of apoB

containing lipoprotein particles (atherogenic

particles)

• Stronger predictors of CVD mortality than LDL-C

• Independent predictor of CHD regardless of Tg

level

• Performance to predict CVD for non-HDL-C and 

apoB, has been a point of ongoing debate



LDL particle number (LDL-P)

Individuals with elevated triglycerides or low HDL-C manifest greater elevations 

of LDL-P concentrations at a given level of LDL-C

Journal of Clinical Lipidology 2011; 5:338-367



Lipoprotein-associated phospholipase A2 (Lp-PLA2)

and lipoprotein (a)

Lp-LPA2

• Inflammatory biomarker linked 

to plaque inflammation and 

rupture

Lp(a)

• Interfere with conversion of 

plasminogen to plasmin

Journal of Clinical Lipidology 2011; 5:338-367



CRP: JUPITER Study

N Engl J Med 2009; 361:2113-22

• Patients with low to normal levels of LDL-C <130 mg/dL

• At increased CV risk: CRP ≥2.0 mg/L

• either rosuvastatin 20 mg or placebo 

• Outcome: major cardiovascular event 

• N= 17,802



Placebo

Rosuvastatin 20mg 
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Number at Risk Follow-up (years)
Rosuvastatin

Placebo

8,901 8,631 8,412 6,540 3,893 1,958 1,353 983 544 157

8,901 8,621 8,353 6,508 3,872 1,963 1,333 955 534 174

44%

Risk
reduction

1.9 yrs

Jupiter Study: primary endpoint

MI, Stroke, UA/Revascularization, CVD Death

N Engl J Med 2009; 361:2113-22



CV events by on-treatment levels of 

LDL-C and hsCRP

Lancet 2009; 373:1175-1182



Key questions about these 

non-traditional risk markers?

• Should these markers be included in the 

risk prediction model?

• Should these markers be targets for 

therapy?



Journal of Clinical Lipidology 2011; 5:338-367



Issues for ATP IV

• LDL-C goals for primary and secondary 
prevention

• CVD risk assessment

• Alternative treatment targets: 
– Apo B, non HDL-C,LDL particle number, Lp-PLA2, 

Lp(a), hsCRP

• Direct targeting of HDL-C and triglyceride
– Role of fibrates, niacin, omega-3 fatty acid 



Effect of fibrate

• Type 2 DM, who are not taking statin therapy (N=9795)

• Micronized fenofibrate 200mg/d vs. placebo

• Primary outcome: coronary events 

Lancet 2005; 366: 1849-61



Fenofibrate did not reduce the risk of the 

coronary events

Lancet 2005; 366: 1849-61



ACCORD Study

• Type 2 DM, who are being treated with simvastatin (N=5518)

• Fenofibrate 160 mg/d vs. placebo

• Primary outcome: major CV events

N Engl J Med 2010; 362: 1563-74



The combination of fenofibrate and simvastatin

did not reduce the rate of CVD

N Engl J Med 2010; 362: 1563-74



Lancet 2010; 375: 1875-84



Comparison of ACCORD subgroup results with 

those from prior fibrate studies

Trial

(Drug)

Primary Endpoint: 

Entire Cohort 

(P-value)

Lipid Subgroup 

Criterion

Primary 

Endpoint: 

Subgroup

HHS 
(Gemfibrozil) -34%    (0.02)

TG > 200 mg/dl

LDL-C/HDL-C 

> 5.0

-71%

BIP  
(Bezafibrate) -7.3%    (0.24)

TG > 200 mg/dl

-39.5%

FIELD
(Fenofibrate) -11%     (0.16)

TG > 204 mg/dl

HDL-C < 42 

mg/dl

-27%

ACCORD
(Fenofibrate) -8%     (0.32)

TG > 204 mg/dl

HDL-C < 34 

mg/dl

-31% 



Niacin: ARBITER 6-HALTS 

N Engl J Med 2009; 361:2113-22

• CHD or CHD equivalent who were receiving long-term statin therapy

• LDL<100 mg/dl, HDL <50 mg/dl (men), <55 mg/dl (women)

• ER niacin (2000 mg/d) vs. ezetimibe (10 mg/d)

• Outcome: change in carotid intima-media thickness

• N=208



Niacin casues a significant regression of 

carotid IMT

N Engl J Med 2009; 361:2113-22



Naicin: AIM-HIGH Trial

• Established CVD

• All patients received simvastatin to maintain LDL-C 40~80 mg/dl

• ER niacin 1500~2000 mg vs. placebo

• HDL:35->42, Tg 164->122, LDL: 74->62 mg/dl

N Engl J Med 2011; 365:2255-67



No incremental benefit from the addition of 

niacin to statin therapy

N Engl J Med 2011; 365:2255-67



On-going Non-statin based Lipid Trials 

• Ezetimibe –IMPROVE-IT

• Niacin –HPS2-THRIVE

• Omega 3 F.A. – ASCEND, SU.FOL.OM3

• CETP inhibitor – Dal-OUTCOME (Dalceptrapib), 

REVEAL (anacetrapib) trial

The evidence base for drugs that target other 

lipid fractions is significantly less robust than that 

for statin therapy



Current status of new ATP IV guideline



Predictions for ATP IV

• LDL –C goal for primary and secondary prevention may 

be intensified

• CVD risk assessment may be updated

• Support for LDL-C targeted therapy, but further 

emphasis on non-HDL and apoB

• Role of novel risk markers

• Tempered recommendations for combination lipid-

lowering medications

• Specific recommendations on certain sub-populations 

(diabetes, kidney disease, elderly)



Thank you for your attention!

Some day in 2012…


