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Clear Cardiovascular Benefits of 
Intensive Lipid-Lowering Therapy

Presenter
Presentation Notes
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.1-4 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.3,4 

Physicians today are under increasing pressure to attain LDL-C goals below 100 mg/dL,5 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,6 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.7 

References
1. Castelli WP. Epidemiology of coronary heart disease: the Framingham study. Am J Med 1984; 76: 4–12.
2. Sacks FM, Pfeffer MA, Moye LA et al., for the Cholesterol and Recurrent Events Trial Investigators. The effect of 
pravastatin on coronary events after myocardial infarction in patients with average cholesterol levels. N Engl J Med 
1996; 335: 1001–9.
3. Shepherd J, Cobbe SM, Ford I et al., for the West of Scotland Coronary Prevention Study Group. Prevention of 
coronary heart disease with pravastatin in men with hypercholesterolemia. N Engl J Med 1995; 333: 1301–7.
4. Downs JR, Clearfield M, Weis S et al., for the AFCAPS/TexCAPS Research Group. Primary prevention of acute 
coronary events with lovastatin in men and women with average cholesterol levels: results of AFCAPS/TexCAPS. 
JAMA 1998; 279: 1615–22.
5. Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Executive Summary of the 
Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of 
High Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA 2001; 285: 2486–97.
6. Grundy SM. Statin trials and goals of cholesterol-lowering therapy. Circulation 1998; 97: 1436–9.
7. Izzat NN, Deshazer ME, Loose-Mitchell DS. New molecular targets for cholesterol-lowering therapy. J Pharmacol 
Exp Ther 2000; 293: 315–20.




33

Mipomersen: Apo B-100 as a Target
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 Apo B-100 is an important structural 
and functional component of 
lipoproteins 

 Blocking Apo B-100 production 
blocks VLDL and LDL production

Mipomersen

Presenter
Presentation Notes
Apo B-100 is an important structural and functional component of lipoproteins.  Blocking Apo B-100 production blocks VLDL and subsequent LDL production.  Mipomersen acts differently from statins and MTP inhibition in lowering LDL-C.  Statins inhibit HMG-CoA reductase preventing the biosynthesis of cholesterol from HMG-CoA.  Microsomal triglyceride transfer protein (MTP) plays an essential role in lipoprotein assembly and its inhibition disrupts particle formation.    
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 A 20-mer phosphorothioate antisense oligonucleotide 
that is complementary in sequence to a segment of the 
human Apo B mRNA

Overview of Mipomersen 

Kastelein JJ, et al. Circulation. 2006;114(16):1729-1735.
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(Supports RNase H Activity)

Presenter
Presentation Notes
Mipomersen is a phosphorothioate antisense oligonucleotide composed of 20 nucleotides that are complementary in sequence to a segment of the human Apo B mRNA.  The 2′-O-(2-methoxyethyl)-modified sugars at both ends provide greater biological stability and higher binding affinity to the target mRNA compared with first-generation antisense technology.  Similar to other antisense agents, mipomersen has significant distribution to the liver.
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Antisense: A Novel Approach to Drug Discovery by 
Inhibition of Translation of a Specific Targeted Protein

Antisense 
Strand

Sense-Antisense 
Duplex

RNase H

DNA

mRNA

Nucleus Cytoplasm

Cell 
Membrane

2nd Generation Antisense Drugs

 ~20X more potent

 1X/week to 
1X/quarter dosing

 Better tolerated

 Lower cost of therapy

RNase H Dependent Mechanism of Action
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Heterozygous Familial Hypercholesterolemia
Study Design

 Patients were randomized 2:1 to receive weekly subcutaneous 
injections of mipomersen 200 mg or placebo for 26 weeks

Cromwell W, et all, [poster]. American Heart Association Scientific Sessions; Nov 14-18; Orlando, FL; 2009

Active treatment

Placebo

R 2:1 active:placebo

Screening
≤4 weeks

Treatment period 

26 weeks

Safety follow-up

24 weeks

Safety follow-up
(for patients not entering OLE study)

PET
[PET: 2 weeks after last dose; 

Week 28 for patients who completed treatment]

225 patients
screened;

124 patients
enrolled

Presenter
Presentation Notes
225 patients with HeFH and CAD were screened and 124 patients were enrolled in the study.  After a screening period of up to 4 weeks, patients were randomized 2:1 to receive weekly subcutaneous injections of mipomersen 200 mg or placebo for 26 weeks.  Patients who completed the study requirements and who tolerated study treatment had the option of entering an open-label extension (OLE) study, and patients who did not enter the OLE were monitored for safety every 4 to 6 weeks for the next 24 weeks.

References
ISIS_301012-CS07-PROT-AM2-Published.pdf
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Mipomersen Significantly Reduced LDL-C

Reduction in LDL-C over 28 weeks
(full analysis set)

–28.0%

5.2%
PET

Data on file.

Presenter
Presentation Notes
There were also significantly larger reductions from baseline in mean (95% CI) LDL-C concentrations in the mipomersen group compared with the placebo group.  At the PET, patients in the mipomersen group had a mean reduction of 28% in LDL-C levels, compared with an increase of 5.2% in the placebo group.

References
TE-LBSUM-OT1A-07P.rtf, p 1-8
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Distribution of LDL-C % Change From Baseline
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PET, primary efficacy time point, 2 weeks after final dose. Data on file.

Presenter
Presentation Notes
There was patient-to-patient variability in the percentage change from baseline to PET in LDL-C concentrations that ranged from a 41% increase to a 43% reduction among patients who received placebo, and from an 86% increase to a 84% reduction among patients who received mipomersen.  Overall, the majority of patients (n = 74) who received mipomersen had reductions in their LDL-C levels that ranged from 3% to 84% and 8 patients had increases that ranged from 2% to 86%; 14 patients who received placebo showed reductions that ranged from 2% to 43% and 26 patients showed increases that ranged from 0.4% to 41%.

References
CS7 LE-EFF-LIPID-RAW-GR-07F.pdf
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 141 patients were enrolled in the open label extension study

 From three Phase 3 studies (HoFH, HeFH and Severe HeFH)

 17 patients completed the treatment

 69 patients discontinued treatment

 55 patients are currently continuing treatment

9

Long-term effects of Mipomersen in Extension Study 
Interim Data Analysis – March 2011
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Safety profile remains 
consistent with all phase 3 

studies
*Dallas Heart Study General 

Population:  5.6% liver fat median
Source: Table 14.2.1a; Table 14.3.6
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Long-term effects of Mipomersen in Extension Study 
Interim Data Analysis – March 2011
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Interim Summary Conclusions

 Continued robust lipid lowering activity with long-term treatment

 All atherogenic lipids remained reduced with continued 
treatment including apoB, LDL-C, Lp(a), Tg, and non-HDL

 No loss of activity observed over 2 years of treatment
 Preclinical observations of liver adaptation to reduced lipid transport 

apparent in long-term clinical experience

 Liver fat, if increased, stabilized or decreased with continued 
dosing

 Increases occurred in patients with fastest and greatest 
apoB/LDL-C changes
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