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Total Cholesterol Distribution:  
CHD vs Non‐CHD Population

Castelli WP. Atherosclerosis. 1996;124(suppl):S1-S9.
©1996 Reprinted with permission from Elsevier Science.
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Total cholesterol distribution: CHD vs non-CHD population

In the Framingham Heart Study, as many as one third of all coronary heart disease (CHD) events occurred in individuals with total cholesterol <200 mg/dL.  

Considering that the average U.S. cholesterol level is approximately 210 to 220 mg/dL, almost half of all heart attack events and all stroke events that will occur in the United States next year will in fact occur among individuals with below-average lipid levels.  

For this reason, obviously w e should understand better other markers associated with cardiovascular risk.






Lipoprotein Classes and Inflammation

Doi H, et al. Circulation. 2000;102:670-676; Colome C,
et al. Atherosclerosis. 2000;49:295-302; Cockerill GW,
et al. Arterioscler Thromb Vasc Biol. 1995;15:1987-1994.
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Lipoprotein classes and inflammation

The triglyceride-rich lipoproteins—chylomicrons, very low density lipoprotein (VLDL), and their catabolic remnants—and low-density lipoprotein (LDL) are potentially proinflammatory, whereas high-density lipoprotein (HDL) is potentially anti-inflammatory.






Role of LDL in Inflammation

Steinberg D, et al. N Engl J Med. 1989;320:915-924.
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Role of LDL in inflammation
LDL readily enters the artery wall by crossing the endothelial membrane.  Once in the arterial wall, if LDL accumulates, it is subject to a variety of modifications.  The best known of these is oxidation, both of the lipids and of the apo B.  LDL is also subject to aggregation, and its phospholipids are subject to hydrolysis by phospholipases to form lysophosphatidylcholine.  Several other chemical modifications have also been reported.  The net effect of these changes is the production of a variety of modified LDL particles, and the evidence is now very strong that these modified LDL particles are proinflammatory.





Atherosclerosis Is an Inflammatory Disease

Ross R. N Engl J Med. 1999;340:115-126.
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Atherosclerosis is an inflammatory disease
Atherosclerosis involves the cellular infiltration of several cell types, including monocytes, T lymphocytes, and perhaps even mast cells.  

Monocytes interact with the endothelial layer, attach firmly to the endothelium, and migrate into the subendothelial space, where the monocytes differentiate into macrophages.  

Macrophages release a variety of chemicals, including cytokines, and also take up lipids, becoming foam cells.  

Macrophages and foam cells secrete growth factors, which lead to cell proliferation and matrix production, as well as metalloproteinases, which lead to matrix degeneration.  

Thus, macrophages and foam cells both contribute to lesion growth and may contribute to instability and thrombotic events.
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Mackness MI, et al. Biochem J. 1993;294:829-834.
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HDL inhibit the oxidative modification of LDL
HDL has protective effects in addition to promoting cholesterol efflux.  

One of the best known of these is the ability to inhibit the oxidation of LDL.  

To the extent that LDL oxidation is an important step in the development of the inflammatory process, this property of HDL is clearly anti-inflammatory.




Success in the Statin Era
50,000 Patients Randomized to Statin or Placebo

Trial
(Duration 
[yr]; N)

Base
LDL-C
mg/dL

LDL-C 
Decrease

(%)

In-Rx
LDL-C
mg/dL

Statin
Event
Rate

Placebo
Event
Rate RRR

Absolute 
Risk 

Reduction

#
Need to

Rx

4S
(5.4; 4.4K)

188 35% 122 19.4% 28.0% 34% 8.6% 12

HPS*
(5.0; 20K)

131 30% 94 19.8% 25.2% 24% 3.4% 18

LIPID
(6.1; 9.0K)

150 25% 112 12.3% 15.9% 24% 3.6% 28

CARE
(5.0; 4.2K)

139 32% 98 10.2% 13.2% 24% 3.0% 34

WOSCOP
(4.9; 6.6K)

192 26% 159 5.3% 7.5% 29% 2.2% 46

AFCAPS
(5.2; 6.6K)

150 25% 115 3.5% 5.5% 37% 2.0% 50

*HPS Collaborative Group. Lancet. 2002;360:7–22.

LaRosa JC, et al. JAMA. 1999;282:2340–2346. 

RRR=relative risk reduction
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Success in the statin era

In all major statin trials, 25-35% LDL-C reduction has resulted in 25-35% cardiovascular risk reduction over 5-9 years (i.e., 1% for 1%).  That leaves 65-75% residual cardiovascular risk. 
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Populations with low cholesterol levels (150 mg/dL) and low LDL-C levels (70 mg/dL) have a low incidence of coronary artery disease. 

Epidemiological studies show that lowering plasma cholesterol levels results in a progressive decrease in cardiovascular events.  Combined data from the  Air Force/Texas Coronary Atherosclerosis Prevention Study (AFCAPS/TexCAPS) and West of  Scotland Coronary Prevention Study (WOSCOPS) trials suggest that reducing cholesterol levels from 285 mg/dL to 190 mg/dL decreases the incidence of CHD events from 170/1,000 patients in 10 years to 70/1,000 patients in 10 years.

Physicians today are under increasing pressure to attain LDL-C goals below 100 mg/dL, and these targets could be reduced still further in the light of findings from ongoing clinical trials. Statins can achieve LDL-C reductions of up to 50–60% when used in high doses, however, statins in monotherapy are unable to reduce LDL-C levels beyond this level, leaving many hypercholesterolaemic patients at significant risk of coronary events. 

Strategies that combine lipid modifying agents with complementary mechanisms of action may further enhance the benefits of statin therapy.
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a4.3-year mean follow-up of 18 686 patients with diabetes; n = 71 370 patients with no diabetes
bNonfatal MI, CHD death, stroke, or coronary revascularization
cEvent rate per 1 mmol/L (39 mg/dL) reduction in LDL-C

Statin Therapy Reduces CVD Events

CTT Meta‐Analysis of 14 Statin Trialsa
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Residual CVD Risk Is Particularly High in Patients With Diabetes Treated With Statins: CTT Meta-Analysis of CHD Patients in 14 Statin Trials.
Residual CVD risk remains in all patients treated with statins; however, residual CVD risk is particularly high in patients with diabetes treated with statins. The Cholesterol Treatment Trialists’ (CTT) Collaborators analyzed data from 18 686 individuals with diabetes in the context of a further 71 370 patients without diabetes in 14 randomized trials of statin therapy. 

During a mean follow-up of 4.3 years, there were 3247 major vascular events (nonfatal MI, CHD death, stroke, or coronary revascularization) in people with diabetes. Although there was a substantial relative reduction in major vascular events per 1 mmol/L reduction (39 mg/dL) in LDL-cholesterol in participants with a prior history of CHD with diabetes and in participants with a prior history of CHD but without diabetes, the CVD event rate (ie, residual CVD risk) in patients with diabetes treated with statins was higher than the CVD event rate of those patients without diabetes on placebo.  Thus, statin therapy does not eliminate the increased CVD risk associated with diabetes. 




1‐Year Event‐Free Survival Post‐DES:
Low vs. High HDL at Baseline

Reprinted from Wolfram RM, et al. Am J Cardiol. 2006; 
98:711–717, with permission from Elsevier Limited. 
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p<.001

*98% of patients on statin

N = 482

N = 550

Normal/High HDL-C (mg/dL): >40 in men; 
>45 in women; Mean 55; LDL-C 108 mg/dL*

Low HDL-C (mg/dL): <40 in men; 
<45 in women; Mean 32: LDL-C 
102 mg/dL*

TLR=target lesion revascularization; MACE=major adverse cardiac event
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1-Year event-free survival post-DES
Risk of major acute coronary events or requirement for repeat revascularization of the target lesion in 1,032 patients during the year following drug-eluting stent placement at Washington D.C. Hospital Center. Those with low HDL-C (<40 mg/dL, men, or <42 mg/dL, women) had triple the event rate compared to those with normal or high HDL-C.




PROVE‐IT Study:  4,162 AMI/ACS Patients and Incidence of Death, 
Myocardial Infarction, and Revascularization

Cannon CP, et al. N Engl J Med. 2004;350:1495–1504. Copyright ©
2004 Massachusetts Medical Society. All rights reserved.
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ACS = acute coronary syndrome; AMI = acute myocardial infarction 

Presenter
Presentation Notes
PROVE-IT study

What else could we do? The PROVE-IT study showed a small but significant additional benefit from more aggressive LDL-C reduction of 95 mg/dL to 62 mg/dL, but there was still a substantial (nearly 25%) residual cardiovascular event risk over 2 years. 

PROVE-IT=Pravastatin or Atorvastatin Evaluation and Infection Therapy ��
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Waters DD, et al. J Am Coll Cardiol. 2006;48:1793–1799.

Major Cardiovascular Events According to On‐
treatment HDL‐C: Treating to New Targets (TNT) Trial

%

Atorvastatin 10 mg Atorvastatin 80 mg
Mean LDL-C
73 mg/dL

Mean LDL-C
99 mg/dL

On-treatment HDL-C (mg/dL)
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Major cardiovascular events according to on-treatment HDL-C: Treating to New Targets (TNT) trial

The Treating to New Targets (TNT) trial demonstrated that atorvastatin 80 mg with an on-treatment low-density lipoprotein cholesterol (LDL-C) of 73 mg/dL decreased coronary events in a coronary heart disease patient population more than atorvastatin 10 mg with an on-treatment LDL-C of 99mg/dL. 

Low high-density lipoprotein cholesterol (HDL-C) (i.e., HDL-C <40 mg/dL) was associated with a higher residual risk even in patients with a low LDL-C.��
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We do believe that triglycerides may have a relationship to cardiovascular risk, maybe that is a part of residual risk. 

There are some data that the higher triglyceride values go, there tends to be a discordance between LDL-C content and a number of LDL-particles (LDL-P). 

So it seems that high triglyceride levels, which are now part of the guidelines in the non-HDL-C target, as a secondary target that maybe we will look at other particle measurements such as apoB or even LDL-P in patients with high triglycerides to get a better feel for what atherogenic particle burden is. 

American Diabetes Association and the American College of Cardiology Consensus Group did suggest that apoB levels might serve as an additional target to LDL and non-HDL in patients who tend to have high triglycerides, such as those with insulin resistance and metabolic syndrome and diabetic dyslipidemia.
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We have all known for many years that there is an inverse relationship between HDL-C and cardiovascular events. There is a large meta-analysis, the emerging risk factors collaboration, that showed that for every 15 mg/dL increase in HDL-C, there is a 22% reduction in cardiovascular events. Although, the JUPITER trial challenges the relationship between on-trial HDL-C and cardiovascular events, recent analysis of the cholesterol treatment trial in 112,000 individuals confirms what we knew before that HDL-C is not only a strong predictor of risk.
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We know that atherosclerosis is a disease of the vessel wall, so if you truly want to assess the impact of various clinical factors or pharmacologic agents on the natural history of the disease, then you need to use imaging modalities that will look at the disease itself and not just the hole in the middle of the artery. 

I am going to focus predominately on the major imaging modalities that we currently have that look at the wall of the vessel, the first being non-invasive carotid ultrasound imaging, which enables the ability to detect and quantify very early thickening in the artery wall -- this in fact proceeds the formation of atherosclerotic plaque.
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We are now able to measure what we call carotid intimal medial thickness or IMT. We know that IMT correlates with the presence of risk factors, the presence of disease in the coronaries, and ultimately it correlates with prospective cardiovascular risk, but it doesn't look at atherosclerotic plaque.

There has been considerable interest in extending arterial wall imaging to be able to look at fully established atherosclerosis. Intravascular ultrasound represents an invasive approach, which with a high degree of precision is able to quantify the full extent of the disease in the artery wall.

You see on this slide on the left a standard cross-sectional image of the coronary artery taken on intravascular ultrasound. On the right you see the measurements that are typically made in the laboratory setting. We are able to measure both the luminal edge and also the outer vessel wall border and it gives us a nice quantitation of the amount of plaque in the vessel wall. 

Being able to do that throughout a segment of vessel, we are able to do that on a volumetric fashion and that has been used in an increasing number of clinical trials to look at the effects of medical therapies.
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Presentation Notes
The first is that there is a clear relationship between lowering LDL cholesterol and slowing disease progression. This slide summarizes the major studies using intravascular ultrasound, up until about 2007, and you see that the lower the level of LDL cholesterol, the slower the rate of progression. In fact if you can get your LDL cholesterol below 70 mg/dL or 1.8 mmol/L, you appear to actually promote regression of coronary atherosclerosis.
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In subsequent analyses, we also learned the importance of HDL. This represents an analysis of 4 trials of nearly 1500 patients all treated with statin, asking what were the lipid predictors of slowing disease progression on a statin. 

Lowering LDL was important, but just as important was a very modest increase in HDL cholesterol by a mean increase of 7.5%. 

If they can get their HDL cholesterol above 7.5 % increase over the course of the studies on top of their LDL lowering, they are the patients who have the most profound regression and clearly do the best, and it starts to give us some insight that modifying HDL cholesterol levels with established therapy such as statins is beneficial.



Lipid Monotherapy Options:
Clinical and Lipid Expectations

Compiled by Brown BG, December 2006.

Drug Class

CV Event
Reduction

(%)

LDL-C
Decrease

(%)

HDL-C
Increase

(%)

TG
Decrease

(%)

LDL
Size/

Buoyancy

Statins 25% - 35%
(4S, CARE,

LIPID)

++++ +
5%

+ +

Niacin 16% - 35%
(CDP,

Stockholm)

++ ++++
30%

++++ +++

Fibrates 11% - 24%
(FIELD,
VA-HIT)

+ ++
10%

++++ +

Torcetrapib 61%
(??????)

+ ++++
40%

+ +

CV=cardiovascular; LDL-C=low-density lipoprotein cholesterol; HDL-C=high-density 
lipoprotein cholesterol; TG=triglyceride
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Lipid monotherapy options��This slide shows clinical and lipid response expectations based on trial experience. A good combination would appear to be niacin and a statin. One could also consider a fenofibrate and a statin. 





O’Keefe, JACC 2004; 2142-6

LDL Debate; How low?

“in secondary prevention the 
event rate is predicted to approach 
zero at LDL of 30 mg/dl = 0.8 
mmol/L”

“in primary prevention the event 
rate is predicted to approach zero 
at LDL of 57 mg/dl = 1.5 mmol/L”

CARDS-S

CARDS-P
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Framingham study
Epidemiologically predicted risk reduction with 1% HDL-C elevation is comparable to that from a 1% LDL-C reduction. 

In 4 American epidemiologic studies, a 1% increase in HDL-C predicted a 1.3% risk reduction.

LDL-C and HDL-C effects are statistically independent.  

Implication: changing both in a favorable direction would give additive benefits. Most CAD patients are found in the center yellow group with LDL-C 130-190 mg/dL, and HDL-C 25-45 mg/dL. 

Currently (arrow), LDL-C is treated down the LDL-C gradient; 

HDL-C is not usually targeted for treatment.




0.0

1.0

2.0

3.0

100

Framingham Study

Risk of CHD 
after 4 Years*

25

LDL-C (mg/dL)

160 220
85

65
45

HDL-C
(mg/dL)

FUTURE

Reprinted in adapted form from Castelli WP. Can J Cardiol.
1988;4(Suppl A):5A–10A, with permission from Pulsus Group Inc.

*Risk of coronary heart disease (CHD) over 4 years of follow-up for men ages 50 to 70

Presenter
Presentation Notes
Framingham study
The predictions of this analysis, with supporting evidence, is that future therapies will be designed to raise high-density lipoprotein cholesterol (HDL-C) at the same time that low-density lipoprotein cholesterol (LDL-C) is reduced. The sum of percent changes in these lipoprotein variables appears to be a simple, nearly universal determinant of risk reduction across a broad spectrum of baseline relative risk.  

For unknown reasons, this prediction did not seem to apply to torcetrapib, which may condemn CETP-inhibition, or may reflect an unique toxicity of that drug. Thus, the mechanism by which HDL-C is raised may also be critically important.

CETP=cholesteryl ester transfer protein 
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Are LDL and HDL effects additive?  2nd order relationship
This graph shows the second order relationship of LDL+HDL and cardiovascular (CV) event relative risk reduction (RRR) using data from major clinical trials of lipid-lowering therapy. 

The percent change from baseline (or placebo) for LDL+HDL is added using absolute values. This is plotted against the RRR in composite endpoints from each of the trials. The trend line indicates that these variables are highly correlated. 

In fact, it appears that the percent absolute change in LDL+HDL during treatment in these clinical trials accounts for 76% of the effect on CV event RRR vs. placebo in this crude analysis.

 



Heterogeneity of HDL

Rye KA, et al. Atherosclerosis. 1999;145:227-238.
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Heterogeneity of HDL
The HDL particles in human plasma are heterogeneous.  They vary in particle shape; most are spherical, but there is a small population of discoidal particles.  Particles also vary in apolipoprotein composition, lipid composition, and size.  

Nevertheless, all of these subpopulations inhibit the expression of adhesion molecules on endothelial cells.
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You know, we have had the Adult Treatment Panel (ATP) III guidelines since 2001. They were updated by the National Cholesterol Education Program (NCEP) in 2004. 

In 2006, AHA endorsed low-density lipoprotein cholesterol (LDL-C) less than 70 mg/dL as a reasonable target in the secondary prevention of cardiovascular disease. 

We have also had the defining level for HDL-C as a risk factor based on gender.  Before, HDL-C was defined as a risk if it was less than 40 mg/dL for both men and women. Now, HDL-C is recommended to be a risk factor if it is less than 40 mg/dL for men and less than 50 mg/dL for women. 

We’ve had some  new information on the primary prevention in patients with statin use, and that it is beneficial, especially in women, and in ages greater than 70 years old and that came from the JUPITER trial.

On the other hand, we have had limited or even no data about the benefits of statins in certain special patient populations, such as those with end-stage renal disease on dialysis, in class 3/4 heart failure, and in patients with aortic stenosis. We have had some benefits incrementally with the use of niacin and fibrates when combined with a statin. Some recent information from a surrogate end-point trial using carotid intimal-medial thickness (IMT), called the ARBITER 6, suggested niacin with a statin might give some benefit on IMT measurements. And we have had an outcomes trial called the ACCORD lipid trial with a combination of fenofibrate and a statin in a subgroup of patients with high triglycerides and low HDL seem to get clinical benefit compared with statin alone.
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We believe the ATP will have their fourth update to the guidelines sometime this year. 

I hope that the NCEP will look at certain things in their new guidelines such as placing more emphasis on the identification of primary prevention patients for treatment for benefit. 

The question, will LDL-C be the only target of treatment to reduce cardiovascular risk or will they consider other measures of atherogenic particles, such as apoprotein (apo) B, non-HDL-C, or even particle numbers? More importantly, in which patients should those additional targets be placed? 

I think there might be some incremental benefit from optimal statin treatment to LDL-C goal and they are going to have to decide whether they say that niacin might be an important addition to statin treatment for incremental benefit, whether they will say anything about fenofibrate or even omega-3 fatty acids. 

Last, but not least, I think the question is about what is the true driver of potential incremental benefit. Is it by focusing on increasing HDL-C? Is it by focusing on further and more intensive reductions in apoB or LDL-P number, or is it both?
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Atherogenic particles
Not only is LDL-C a risk factor for cardiovascular disease, but triglyceride-rich lipoproteins—very low density lipoprotein (VLDL), VLDL remnants, and intermediate-density lipoprotein (IDL)—may also increase the risk of heart disease.  

The NCEP ATP III uses non-HDL-C principally as a surrogate for these atherogenic particles.
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Women’s Health   
Initiative

• 20,118 Fasting
• 6,319 Non-fasting 
(<8 hr)

• Baseline   
demographics

• Baseline bloods
• 11.4-year mean F/U
• Fasting time 
documented

• Endpoint: CV death, 
MI, CVA, 
Revascularization

• 1,001 events
• Best risk discriminant 
= TG drawn @ 2–4 
hours

Non-Fasting TG

Fasting TG

Tertile of Baseline TG
2nd 3rd

P-trend = 0.9

P-trend = 0.001
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Population CVD risk attribute to TG’s
Regarding triglycerides (TG’s): the variation in fasting TG’s in the Women’s Health Initiative was not predictive of cardiovascular risk. However, for women presenting as non-fasting (0-8 hours since last meal), the highest TG tertile had twice the risk of the lowest TG tertile. For samples drawn between 2 and 4 hours, the hazard ratio was four times. This is consistent with evidence that demonstrates that intermediate-density lipoprotein and remnants, which are all increased in the post-prandial state, contribute to risk. This concept needs further study and confirmation. 




Triglyceride Levels as an Independent 
Risk Factor for CHD?

Study Results
PROCAM High TG levels predict major coronary events 

independent of HDL-C
Copenhagen Male Study High TG levels predict major coronary events 

independent of HDL-C
Lipid Research Clinics Follow-
up Study

Coronary mortality related to TG levels, but 
not independent of HDL-C and LDL-C

Helsinki Heart Study The effect of TG levels on CHD is jointly influenced by 
LDL-C and HDL-C levels

COLTS “Normal” TG levels (1.1–2.2 mmol/L 
[100–199 mg/dL]) predict new cardiovascular events 
independent of HDL-C

Framingham Heart Study TG were a CHD risk factor only when HDL-C was1.03 
mmol/L (≤40 mg/dL)
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Takeaway: Studies have provided differing results on the relationship between triglyceride levels and CHD.�
Many epidemiologic and clinical studies have found triglyceride levels to be positively correlated with coronary events.1–7
In some studies, the significance of this association may be weakened by the influence of HDL‑C levels, as well as other CHD risk factors.7



Ongoing “Events” Trials of Combined LDL‐C Lowering 
and HDL‐C Raising

* Approximate
Drug Codes:  Feno = fenofibrate, St = statin, Tor = torcetrapib, Ator = 
atorvastatin, Sim = simvastatin, Nia = extended release niacin 
†FI = flush inhibitor (PgD2 receptor blocker).

Study Sponsor
Rx vs.

Control
N

total*

$
total 

(mil)*
Median
Follow

Finish
Year*

ACCORD NIH &
Pharma

Feno + St
vs. Statin

5900 300 M 5.6 years Q3–’09

AIM-HIGH NIH &
Kos

Nia + Sim
vs. Sim

3300 42 M 4.0 years Q3–’10

HPS-THRIVE Merck,
USA

Nia + Sim 
+

FI† vs. Sim

20000 ???? 4+ years Q4–’12

Compiled by Brown BG, 2007.
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Ongoing “events” trials of combined LDL-C lowering and HDL-C raising
How are we to know whether this promise of combinations that raise HDL-C and lower LDL-C is real?  Listed are three ongoing trials of randomized HDL-C-raising and LDL-C-lowering combination therapies (niacin or fibrate on a background of statin). The sponsor, drug comparison, sample size, approximate total cost, median follow-up, and approximate finish date are listed.






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% 

http://www.theheart.org/article/1054681.do
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Presentation Notes
ACCORD Lipid did not support use of the combination of fenofibrate and simvastatin compared to simvastatin alone to reduce CVD events in the majority of patients with T2DM who have HDL-C and TG levels that are close to the normal range. 

The addition of fenofibrate did not reduce cardiovascular events, the study found, although there was a non-significant trend toward a benefit in a subset of patients. 

While the primary endpoint was not met, within the pre-specified subgroup of patients with high-triglycerides and low-HDL, the addition of fenofibrate to simvastatin was associated with a 31% lower rate of heart attack, stroke and cardiovascular death than simvastatin alone.

The results for patients in the subgroup with dyslipidemia are similar to those in post hoc subgroup analyses performed in three of four major fibrate trials, including HHS, the Bezafibrate Infarction Prevention (BIP) trial, and the FIELD trial, and support the view that the addition of fenofibrate to a statin may benefit patients with type 2 diabetes who have substantial dyslipidemia.



http://www.theheart.org/article/1054681.do


AIM‐HIGH

3300 patients

Primary End Point
Composite of CHD death, nonfatal 
MI, ischemic stroke, or hospitalization 
for high-risk ACS with objective 
evidence of ischemia

Key Secondary End Points
Composite of CHD death, nonfatal MI, 
or ischemic stroke

4 year follow-up

Atherothrombosis Intervention in Metabolic Syndrome With Low HDL/High Triglycerides 
and Impact on Global Health Outcomes

ClinicalTrials.gov Identifier:  NCT00120289
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Whether increasing HDL cholesterol in patients with very low LDL cholesterol has any beneficial effects on cardiovascular risk remains to be shown directly in large randomized trials. Further, studies of secondary prevention of cardiovascular disease are needed to confirm whether the predictive value of HDL cholesterol concentrations for cardiovascular risk are diminished in the presence of very low LDL cholesterol, and whether other lipid measurements might offer greater predictive accuracy of cardiovascular risk. 




HPS2 – THRIVE
Treatment of HDL to Reduce the Incidence of Vascular Events

20 000 patients

- Men and women
- Aged 50-80 years
- History of MI, stroke or 

PAD
- ∼ 7000 patients with 

diabetes
- Coordinating centers in 

UK, China and 
Scandinavia

Statin therapy 
to optimal  
LDL-C level

ER niacin + MK-0524A 
combination tablet

Placebo

Primary End Point

- MI, stroke, revascularization procedures

4-year follow-up

Reports ∼ 2012



Timeline
Cholesterol Guideline Update (ATP IV)

Expected availability for public review and comment: Spring 2011
Expected release date: Fall 2011

Hypertension Guideline Update (JNC 8)
Expected availability for public review and comment: Spring 2011
Expected release date: Fall 2011

Obesity Guideline Update (Obesity 2)
Expected availability for public review and comment: Spring 2011
Expected release date: Fall 2011

Integrated Cardiovascular Risk Reduction Guideline
Timeline TBD



• LDL‐C remains the primary target of lipid‐altering 
therapies

• HDL‐C is an important CHD risk factor

• Non‐HDL cholesterol or atherogenic cholesterol is also 
important

• Even small increases in HDL‐C may confer substantial 
benefit

• Intervention to raise HDL‐C levels should be considered in 
high‐risk patients

Summary
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Summary
In summary, LDL-C remains the primary goal of lipid-altering therapies, but HDL-C is an important risk factor.  Even small increases in HDL-C may confer substantial benefit.  Intervention to raise HDL-C levels should be considered in high-risk individuals.
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