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Reducing Residual Cardiovascular Risk
In Patients With Atherogenic

Dyslipidemia

Program Objectives:

* Discuss why treating elevated LDL-C  alone may not be sufficient

* Review current international guidelines on dyslipidemia management

* Discuss the role for combination therapy to comprehensively treat mixed dyslipidemia

Khem L. Khooblall M.D., F.A.C.C.
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DYSLIPIDEMIA  TYPES
Characterized  by  Abnormalities  in  Lipid  Levels 

or  the  Composition  of  Lipoprotein

HYPERCHOLESTEROLEMIA: II A: ↑LDL    Homogenous Familial, 
Heterogenous Familial  & Non‐ familial

HYPERTRIGLYCERIDEMIA: [II B]  &  IV: ↑ TG > 750

MIXED DYSLIPIDEMIA:              II B:           ↑  LDL    +  ↑ TG 

ATHEROGENIC  DYSLIPIDEMIA:  TRIAD:   ↑  LDL  +  ↑ TG  + ↓  HDL 

NON‐DIABETIC DIABETIC
Primary  Target: ↓LDL Primary  Target: ↓LDL
Secondary  Target ↑HDL Secondary  Target:   ↑HDL + ↓TG
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Reducing the Cardiovascular Disease Risk in
Patients With Metabolic Disorders

Lipid Triad

Triglycerides

HDL
Small, 
Dense
LDL
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Degree of Risk Related to LDL Subtype

Subtype Pattern B: predominance of small,
dense LDL particles1,2

• Strongly associated with development of CHD; 
possible mechanisms include:

– Susceptibility to oxidation3

– Avid binding to the scavenger receptor4

– Promotion of endothelial cell dysfunction5

– Entering the arterial wall more easily6

Subtype Pattern A: characterized by large, buoyant LDL particles1

• Greater affinity for cholesterol receptors; 
catabolized rapidly1

Presenter
Presentation Notes
Degree of Risk Related to LDL Subtype
LDL particle size appears to influence the magnitude of CHD risk as well. The two �types of LDL phenotypes are Pattern B, characterized by a predominance of small, �dense particles, and Pattern A, characterized by predominantly large, buoyant particles. Pattern B particles are the most atherogenic, with studies showing a strong correlation between these small particles and the development or progression of CHD. Pattern A particles, on the other hand, have a greater affinity for cholesterol receptors and are catabolized rapidly.1,2 In one study, there was a 2.2-fold increase in the 5-year relative �risk of developing CHD among subjects with smaller LDL particle size vs those with �larger particle size.3

References: 1. Morgan JM, Carey CM, Lincoff A, Capuzzi DM. The effects of niacin on lipoprotein subclass distribution. Prev Cardiol. 2004;7:182-187. 2. Kwiterovich PO Jr. Clinical relevance of the biochemical, �metabolic, and genetic factors that influence low-density lipoprotein heterogeneity. Am J Cardiol. 2002;90:�30i-47i. 3. Lamarche B, St-Pierre AC, Ruel IL, Cantin B, Dagenais GR, Despres J-P. A prospective, population-based study of low density lipoprotein particle size as a risk factor for ischemic heart disease in men. Can J Cardiol. 2001;17:859-865.
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Dyslipidemia/Diabetes/CHD Connection

Type 2 diabetes is associated with1: 

• A 2- to 4-fold increased risk of CVD
Diabetes is associated with:

• Risk for major coronary events similar to that in 
established CHD2

Lipid abnormalities increase risk of CV events in these 
patients1 

• Elevated TGs and decreased HDL-C are most common 
abnormalities

Improved control of lipids may reduce CV event rate 
by up to 27%3

CVD is the major cause of death for people with diabetes4

Presenter
Presentation Notes
Dyslipidemia/Diabetes/CHD Connection
Type 2 diabetes is associated with a marked increase in the risk of CVD. One of the �most important modifiable risk factors is atherogenic dyslipidemia, with low levels of �HDL-C, elevated levels of TGs, and a preponderance of small, dense LDL-C particles.1
The Heart Protection Study provides evidence that statin therapy (simvastatin) reduces �the risk of CVD in patients with diabetes.2
The importance of modifying these risk factors is magnified by the finding that CVD is �the major cause of death for people with diabetes.3

References: 1. American Diabetes Association. Dyslipidemia management in adults with diabetes. Diabetes Care. 2004;27:S68-S71. 2. Heart Protection Study Collaborative Group. MRC/BHF Heart Protection Study �of cholesterol-lowering with simvastatin in 5963 people with diabetes: a randomised placebo-controlled trial. �Lancet. 2003;361:2005-2016. 3. American Diabetes Association. Standards of medical care in diabetes—�2007. Diabetes Care. 2007;30:S4-S41.
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Haffner SM et al. N Engl J Med. 1998;339:229-234.

Presenter
Presentation Notes
Increased Risk of MI in Patients With Diabetes
Based on the results of population studies, diabetes itself is now considered a CHD risk equivalent.1 The prevalence of diabetes is high and growing quickly. It is predicted that �the number of people diagnosed with diabetes will increase 165% by the year 2050.2
This Finnish study compared incidence of MI in 1373 non-diabetic and 1059 diabetic subjects with and without a history of MI. After 7 years, the incidence of fatal and nonfatal MI was comparable in non-diabetic patients with prior MI and in diabetic patients without prior MI. Furthermore, among patients with established CHD, diabetic patients had a greater risk of recurrent MI than those without diabetes.3

References: 1. National Cholesterol Education Program. Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Education, and Treatment of High Blood Cholesterol in Adults �(Adult Treatment Panel III) Final Report. National Institutes of Health Report National Heart, Lung, and Blood Institute. NIH Publication No. 02-5215; September 2002. 2. Boyle JP, Honeycutt AA, Venket Narayan KM, �et al. Projection of diabetes burden through 2050. Diabetes Care. 2001;24:1936-1940. 3. Haffner SM, Lehto S, Rönnemaa T, Pyörälä K, Laakso M. Mortality from coronary heart disease in subjects with type 2 diabetes and in nondiabetic subjects with and without prior myocardial infarction. N Engl J Med. 1998;339:229-234.
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Timeline of Atherosclerosis
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Presenter
Presentation Notes
Glagov’s coronary remodeling hypothesis: Y2K
Content Points: 
The emerging data suggest that the remodeling hypothesis postulated by Glagov may work in the opposite direction, with regression as well as progression occurring primarily in the vessel wall. This new hypotheis is being tested as described in the following slides.
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Presenter
Presentation Notes
Angiographically inapparent coronary atherosclerosis: 
Diffuse symmetrical disease 
Content Points: 
The angiogram of the proximal LAD shown on this slide shows a minor luminal irregularity indicated by the arrow. 
However, the angiogram provides no indication that throughout the length of the artery there is diffuse, concentric disease illustrated by the IVUS image on the right. 
In addition, note the darker area on the lower left of the IVUS image. This marks an area of calcified plaque. 
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Presenter
Presentation Notes
Atheroma rupture: Ultrasound features
Content Points: 
This slide shows an enlargement of the IVUS image taken at site C in the previous slide. The lipid core is indicated by the arrow on the left, the point of rupture by the arrow on the right. 
Note that the rupture occurred at the shoulder (edge) of the fibrous cap. This is a common finding.
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Findings from a meta-analysis: 17 of 17 population-based, prospective studies of TGs and CVD.

Austin MA et al. Am J Cardiol. 1998;81:7B-12B. 

Increase in relative risk for the association between 
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Presenter
Presentation Notes
Elevated TGs: A Risk Factor for CVD
A meta-analysis of 17 population-based, prospective studies was conducted to help quantify the relationship between plasma TGs and the risk of CVD. The analysis concluded that men with elevated TGs had a 32% increase in CVD risk, while women had a 76% increase in risk. When these numbers were adjusted for HDL-C and other risk factors, the increase in risk for men was reduced to 14% and the risk for women was reduced to 37%. Even these adjusted figures, however, were still statistically significant, demonstrating the importance of elevated TG levels as a risk factor for CVD. Additional studies have also demonstrated that TG levels and LDL particle size can be used together to predict subsequent coronary artery disease.

Austin MA, Hokanson JE, Edwards KL. Hypertryglyceridemia as a cardiovascular risk factor. Am J Cardiol. 1998;81:7B-12B.



21

032-202501

Sf 20–400 (TGs)
*National Heart, Lung and Blood Institute, Boston University School of Medicine.

†Results are statistically significant.

Castelli WP. Can J Cardiol. 1988;4:5A-10A.

Framingham Heart Study*
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Presenter
Presentation Notes
Increasing TG Levels Leads to Increasing CHD Risk
Additional support for this relationship comes from an analysis of Framingham Heart �Study data, in which a significant correlation between TG levels and CHD risk was found �in women but not in men. This chart shows the increasing CHD risk in men and women �as TG levels were elevated in this population. The follow-up period was 30 years.

Castelli WP. Cholesterol and lipids in the risk of coronary artery disease—the Framingham Heart Study. �Can J Cardiol. 1988;4:5A-10A. 
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Austin MA et al. Circulation. 1990;82:495-506.

Cumulative Distribution of Adjusted 
TG Levels by LDL Subtype
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Presenter
Presentation Notes
Cumulative Distribution of Adjusted TG Levels by LDL Subtype
The distribution of TG levels by subtype was evaluated in a community-based study of �301 subjects from 61 nuclear families. Two distinct phenotypes emerged (Pattern A and Pattern B). Pattern A was characterized by the predominance of large, buoyant LDL particles and Pattern B consisted of a major peak of small, dense LDL particles.
This figure shows the cumulative distribution of TGs for all patients and for those with Pattern A and Pattern B phenotypes. The differences in distribution are clear: the 50th percentile values differ by more than 60 mg/dL.
The results showed that higher TG levels were associated with more Pattern B, small, dense particles and lower TG levels were associated with more Pattern A, large, buoyant LDL particles.

Austin MA, King M-C, Vranizan KM, Krauss RM. Atherogenic lipoprotein phenotype: a proposed genetic marker for coronary heart disease risk. Circulation. 1990;82:495-506.
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Cumulative Distribution of Adjusted 
TG Levels by LDL Subtype
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Presenter
Presentation Notes
Cumulative Distribution of Adjusted TG Levels by LDL Subtype
This slide shows the distribution for Pattern A subjects reversed to show where the two distributions overlapped, at a TG level of 95 mg/dL. Only 17% of subjects with Pattern B had TG values of less than 95 mg/dL, and only 17% of subjects with Pattern A had TG levels of more than 95 mg/dL.

Austin MA, King M-C, Vranizan KM, Krauss RM. Atherogenic lipoprotein phenotype: a proposed genetic marker for coronary heart disease risk. Circulation. 1990;82:495-506.
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Fenofibrate Mechanism of Action: 
PPARα Activation1,2

Presenter
Presentation Notes
Fenofibrate Mechanism of Action: PPARα Activation
Fibrates activate peroxisome proliferator-activated receptor  (PPAR). PPAR is a member of the nuclear hormone receptor superfamily and modulates several aspects �of lipid metabolism.1
Fibrates decrease TGs and VLDL levels by decreasing VLDL secretion and enhancing catabolism of TG-rich particles. This is achieved through a decrease in apo-III production and an increase in lipoprotein lipase (LPL) activity.1 
By activating PPAR, fibrates increase HDL-C production by up-regulating apo A-I and �apo A-II synthesis. Fibrates also stimulate synthesis of the ATP binding cassette A1 (ABCA1) transporter and scavenger receptor class B type I (SR-BI) receptor, which �are involved in reverse cholesterol transport out of peripheral tissues and into the liver.1-3
A significant reduction in uric acid levels is also seen with fenofibrates.4

References: 1. Staels B, Dallongeville J, Auwerx J, Schoonjans K, Leitersdorf E, Fruchart J-C. Mechanism �of action of fibrates on lipid and lipoprotein metabolism. Circulation. 1998;98:2088-2093. 2. Chinetti G, �Lestavel S, Bocher V, et al. PPAR-alpha and PPAR-gamma activators induce cholesterol removal from human macrophage foam cells through stimulation of the ABCA1 pathway. Nat Med. 2001;7:53-58. 3. Mardones P, �Pilon A, Bouly M, et al. Fibrates down-regulate hepatic scavenger receptor class B type I protein expression �in mice. J Biol Chem. 2003;278:7884-7890. 4. Giral P, Bruckert E, Jacob N, et al. Homocysteine and lipid lowering agents. A comparison between atorvastatin and fenofibrate in patients with mixed hyperlipidemia. Atherosclerosis. 2001;154:421-427.
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FIBRATES  activate         PPARα Modifies transcription factor in genes                                      

Lipoprotein Lipase can metabolize TRIG.: Energy and Fat storage

1.  Once TRIG. Is removed from peripheral circulation 

VLDL & ApoB are reduced

HDL is increased

LDL shifts lo large buoyant non-atherogenic particles     

FFA is reduced: improves insulin sensitivity

2.  Once TRIG. & FFA  removed from liver  

PPARα stimulates production ApoA1 & ApoA2 precursors nascent HDL1 

mature HDL2

Fenofibrate Mode of Activation
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TRILIPIXTM (fenofibric acid) delayed-release capsules: Safety Data 
Reported Through Week 12 ⎯ Other Important Safety Parameters Through 
Week 12 (N=2698)

Other Important Safety Parameters Through Week 12 (N=2698)1,2

Parameter
TRILIPIX 

Monotherapy
(n=490)

 
Low-dose Statin 

Monotherapy 
(n=493)

TRILIPIX + 
Low-dose Statin

(n=490)

Moderate-dose 
Statin Monotherapy

(n=491)

TRILIPIX +
Moderate-dose 
Statin (n=489)

High-dose Statin
Monotherapy 

(n=245)

Rhabdomyolysis 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Creatinine
>2 mg/dL 0.8% 0.4% 1.3% 0.0% 1.1% 0.4%

CPK elevation
>5x ULN 0.0% 0.4% 1.2% 0.6% 0.2% 1.3%

ALT >3x ULN
(2 consecutive) 1.9% 0.0% 1.3% 0.0% 1.3% 0.8% 

AST >3x ULN 
(2 consecutive) 0.2% 0.0% 0.4% 0.0% 0.4% 0.4%

26

CPK=creatine phosphokinase; ULN=upper limits of normal; ALT=alanine transaminase, AST=aspartate aminotransferase.

Please see Indications and Important Safety Information on slides 39-42.
Full Prescribing Information available from your representative.

TRILIPIX 12 Week Study

Presenter
Presentation Notes
TRILIPIX (fenofibric acid) delayed-release capsules Safety Data Reported Through Week 12: Other Important Safety Parameters
The potential adverse events of most concern associated with combination therapy of TRILIPIX and a statin include muscle, renal, and hepatic events. Patients in the phase III studies had CPK, creatinine, and the liver enzymes ALT and AST evaluated at every visit. 
No cases of rhabdomyolysis were identified in the phase III clinical program. Furthermore, the combination of TRILIPIX with a statin resulted in a slight increase in CPK. 
Creatinine increased in patients receiving TRILIPIX either as monotherapy or in combination with statins. Elevations in serum creatinine were generally stable over time with no evidence for continued increases in serum creatinine with long-term therapy, and tended to return to baseline following discontinuation of treatment. 
Similarly, for hepatic function, there was a low incidence of elevations in ALT and AST to greater than 3 times the upper limit of normal on 2 consecutive occasions in patients receiving TRILIPIX as monotherapy or in combination with statins. 

References
 TRILIPIX™ [package insert]. North Chicago, IL; Abbott Laboratories. 
 Data on file, Abbott Laboratories.
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TRILIPIXTM (fenofibric acid) delayed-release capsules: Safety Data 
Reported up to Week 64 ⎯ Other Important Safety Parameters

27

Other Important Safety Parameters up to Week 64 (N=2201)1,2

Parameter Percentage

Rhabdomyolysis 0.0%

Creatinine >2 mg/dL (n=2166) 1.3%

CPK elevation >5X ULN (n=2168) 1.3%

ALT >3X ULN  (n=2166)
(2 consecutive) 1.2% 

AST >3X ULN (n=2166)
(2 consecutive) 0.5%

TRILIPIX Long-term Study

*All combination therapy (N=2201) included all subjects who received at least 1 dose of TRILIPIX in combination with either a low-dose or moderate-dose statin 
in 1 of the double-blind controlled studies or in the open-label study. Data collected across the studies during exposure to TRILIPIX in combination with low- or 
moderate-dose statins were summarized for this analysis set. Subjects who did not enroll in the open-label study were included.

Please see Indications and Important Safety Information on slides 39-42.
Full Prescribing Information available from your representative.

Presenter
Presentation Notes
TRILIPIX (fenofibric acid) delayed-release capsules Safety Data Reported Up to Week 64:  Other Important Safety Parameters
There were no unexpected muscle, hepatic, or renal safety signals identified in clinical trials. 

References
 TRILIPIX™ [package insert]. North Chicago, IL; Abbott Laboratories. 
 Data on file, Abbott Laboratories.
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TRILIPIXTM (fenofibric acid) delayed-release 
capsules: Important Safety Information

• TRILIPIX is contraindicated in patients with severe renal impairment; 
active liver disease or unexplained persistent liver function 
abnormalities; preexisting gallbladder disease; in nursing mothers; or in 
patients with hypersensitivity to fenofibric acid, choline fenofibrate or 
fenofibrate

• Fibrate and statin monotherapy increase the risk of myositis or 
myopathy, and have been associated with rhabdomyolysis. Data 
from observational studies suggest that the risk for 
rhabdomyolysis is increased when fibrates are co-administered 
with a statin. The risk for serious muscle toxicity appears to be 
increased in elderly patients and in patients with diabetes, renal 
failure, or hypothyroidism

• Myopathy should be considered in patients with muscle pain, 
tenderness, or weakness. If markedly elevated CPK levels occur or 
myopathy/myositis is diagnosed, TRILIPIX and statin therapy should 
be discontinued

28Please see Indications and Important Safety Information on slides 39-42.
Full Prescribing Information available from your representative.

Presenter
Presentation Notes
Important Safety Information

TRILIPIX is contraindicated in patients with severe renal impairment; active liver disease or unexplained persistent liver function abnormalities; preexisting gallbladder disease; in nursing mothers; or in patients with hypersensitivity to fenofibric acid, choline fenofibrate or fenofibrate.
Fibrate and statin monotherapy increase the risk of myositis or myopathy, and have been associated with rhabdomyolysis. Data from observational studies suggest that the risk for rhabdomyolysis is increased when fibrates are co-administered with a statin. The risk for serious muscle toxicity appears to be increased in elderly patients and in patients with diabetes, renal failure, or hypothyroidism.
Myopathy should be considered in patients with muscle pain, tenderness, or weakness. If markedly elevated CPK levels occur or myopathy/myositis is diagnosed, TRILIPIX and statin therapy should be discontinued.

Reference
1. TRILIPIX™ [package insert]. North Chicago, IL; Abbott Laboratories.
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Lipid Goals

Parameter ATP III1 AHA Women2

ADA Position3

(for adults 
with diabetes)

Recommended LDL-C
Very High Risk

<100 mg/dL
<70 mg/dL

(2004 ATP III update)4

<100 mg/dL <100 mg/dL

Recommended TGs <150 mg/dL <150 mg/dL <150 mg/dL

Recommended HDL-C >40 mg/dL >50 mg/dL >40 mg/dL men; 
>50 mg/dL 

women

LDL-C Goal for CHD
or Equivalents

<100 mg/dL <100 mg/dL <70 mg/dL

Non-HDL-C Goal <130 mg/dL <130 mg/dL

Presenter
Presentation Notes
Lipid Goals
Current recommended target lipid levels are noted here for three organizations, the NCEP �ATP III, the AHA, and the ADA. Changes to the NCEP ATP III from ATP II were made based on accumulating clinical evidence. Among the new features was the evaluation of a fasting total lipid profile in adults 20 years at least once every 5 years and the introduction of stricter classifications of low-to-high lipid levels.1
The major new feature was a focus on primary prevention in persons with multiple risk factors. ATP III used Framingham projections of 10-year risk to identify certain individuals with multiple risk factors for more intensive treatment, including those with the metabolic syndrome. ATP III also raised diabetes from a risk factor to a CHD risk equivalent.1
Elevated LDL-C remained the primary target of therapy. ATP III also adds elevated �non-HDL-C as a secondary target of therapy for patients with TG levels 200 mg/dL.1
The AHA issued evidence-based guidelines for CVD prevention in women, most recently updated in 2007. Some lipid level recommendations had been revised in 2004 from the earlier guidelines: HDL-C was raised to >50 mg/dL and TGs were reduced to <150 mg/dL.2
In their Clinical Practice Guidelines, the ADA has set target levels for lipids in people with diabetes. These are similar to those set by the AHA, but they do not have a non-HDL-C goal.3

References: 1. National Cholesterol Education Program. Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Education, and Treatment of High Blood Cholesterol in Adults �(Adult Treatment Panel III) Final Report. National Institutes of Health Report National Heart, Lung, and Blood Institute. NIH Publication No. 02-5215; September 2002. 2. Mosca L, Banka CL, Benjamin EJ, et al. Evidence-based guidelines for cardiovascular disease prevention in women: 2007 update. Circulation. Available at: http://circ.ahajournals.org/cgi/reprint/ CIRCULATIONAHA.107.181546v1. Accessed February 22, 2007. �3. American Diabetes Association. Standards of medical care in diabetes—2007. Diabetes Care. 2007;30:�S4-S41.
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