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LDL-C Goal Attainment of High-Risk Patients 
Treated with Statins

J Am Heart Assoc. 2012



Familial Hypercholesterolemia



LDL-C Goal Attainment in 1249 Patients with 
HeFH in the Netherlands

Atherosclerosis. 2010;209:189–94

• 96% on a statin
• 54% + Ezetimibe

100 mg/dL



Mortality in Statin-Treated FH Patients

Atherosclerosis 2004;172:329-35



Statin-Induced Myopathy



N Engl J Med. 2011;365:2250-1

“…this population’s needs are not being 
met…”



Drugs That Failed

Fibrates (ACCORD)

Niacin (AIM-HIGH, HPS2-THRIVE)

Eprotirome (AKKA)

Omega 3 (Alpha-Omega)

HRT (WHI)

CETP inhibitors? (ILLUMINATE, dal-OUTCOMES)

Ezetimibe? (IMPROVE-IT)



So, is it Hopeless?



A New Gene Mutated in a Family with FH 
Phenotype

Nat Genet 2003;34:154-6

 Tendon xanthomas

 Early MI and stroke

 LDL-C > 250 mg/dL

 Autosomal dominant

 No mutations in LDL-R 
or ApoB genes



PCSK9 Gene
proprotein convertase subtilisin-like/kexin type 9

Nat Clin Pract Cardiovasc Med 2007;4: 214–225



LDL Receptor Function and Life Cycle

Statins inhibit 
HMGCoA Reductase

↓
Low intracellular 

cholesterol



PCSK9 and the LDL Receptor



The Role of PCSK9 in the Regulation 
of LDL Receptor Expression



PCSK9 Gene

Nat Clin Pract Cardiovasc Med 2007;4: 214–225

Gain of 
function 

mutations

Loss of 
function 

mutations?

Loss of 
function 

mutations!



Population studies of PCSK9 Loss of Function 
Mutations

1JACC 2010;55:2833-42
2NEJM 2006;354:1264-72
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Relationship Between Cumulative LDL-C 
Exposure and Age

J. Lipid Res. 2009;50:S172-S177



PCSK9 Directed Therapies in Development



Impact of an PCSK9 mAb on LDL Receptor 
Expression



Efficacy of SAR236553 in Patients With 
Hypercholesterolemia

N Engl J Med 2012;366:1108-18



Efficacy of SAR236553 in Patients With HeFH
Patients with LDL-C >100 mg/dL on stable-dose statin ± ezetimibe

Lancet. 2012 ;380:29-36



Efficacy of SAR236553 in Patients With Primary 
Hypercholesterolemia

Patients with LDL-C >100 mg/dL on stable-dose atorvastatin 10, 20, or 40 mg

J Am Coll Cardiol 2012;59:2344–53



Efficacy of SAR236553 in Patients With Primary 
Hypercholesterolemia

Patients with LDL-C >100 mg/dL on stable-dose atorvastatin 10, 20, or 40 mg

J Am Coll Cardiol 2012;59:2344–53



SAR236553: Attainment of LDL-C Goals

J Am Coll Cardiol 2012;59:2344–53



Efficacy of SAR236553 in Patients With Primary 
Hypercholesterolemia

Patients with LDL-C >100 mg/dL on stable-dose atorvastatin 80 mg

NEJM 2012;367:1891-900



SAR236553: Treatment-Emergent Adverse 
Events (TEAEs)

• Injection-site reactions occurred in the SAR236553 groups only and 
were generally mild and non-progressive.
• No anti-SAR236553 Antibodies

J Am Coll Cardiol 2012;59:2344–53



ODYSSEY: Phase 3 Trial of SAR236553

Estimated 
completion: 
March 2018



MENDEL: Efficacy of AMG145 Monotherapy in 
Patients With Hypercholesterolemia

Patients with LDL-C >100 mg/dL without statin

Lancet 2012;380:1995-2006



RUTHERFORD: Efficacy of AMG145 in Patients 
With HeFH

Patients with LDL-C >100 mg/dL on stable-dose statin ± ezetimibe

Circulation. 2012;126:2408-17



LAPLACE-TIMI 57: Efficacy of AMG145 in 
Patients With Hypercholesterolemia

Patients with LDL-C >100 mg/dL on stable-dose statin ± ezetimibe

Lancet 2012; 380: 2007–17



GAUSS: Efficacy of AMG145 in Statin Intolerant 
Patients With Hypercholesterolemia

Patients with LDL-C above goal without statin

JAMA 2012; [Epub ahead of print]
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Rates of Myalgia



GAUSS: Attainment of LDL-C Goals in Statin 
Intolerant Patients With Hypercholesterolemia

Patients with LDL-C above goal without statin

JAMA 2012; [Epub ahead of print]



AMG145: Adverse Events in LAPLACE 

Lancet 2012; 380: 2007–17

• No anti-AMG145 Antibodies



Ongoing Trials with AMG145



Intravenous RN316 in Hypercholesterolemic 
Patients on High-Dose Statin

Presented at AHA Scientific Sessions, Los Angeles 2012



Microsomal Transfer Protein (MTP)

Arterioscler Thromb Vasc Biol.2012;32:1087-1093



Microsomal Transfer Protein (MTP)

Biochem Cell Biol. 2010;88:251-67



Lomitapide: Phase 3 Results in Homozygous FH

Lancet Published Online November 2, 2012



 The product will carry a boxed warning stating the risk of 
hepatotoxicity

 Lomitapide will be available only through a Risk Evaluation and 
Mitigation Strategy (REMS). Aegerion will certify all healthcare 
providers who prescribe Juxtapid and all pharmacies that 
dispense the medicine



Microsomal Transfer Protein (MTP)

Arterioscler Thromb Vasc Biol.2012;32:1087-1093



Microsomal Transfer Protein (MTP)

Biochem Cell Biol. 2010;88:251-67



Mipomersen: Phase 3 Results in Homozygous 
and Severe Heterozygous FH

Lancet 2010;375:998-1006
JACC 2011;57:E492



Mipomersn: Regulatory Status

• Flu-like symptoms 
• Injections site reactions 
• Liver toxicity: faƩy liver and ↑LFT’s 
• Serious cardiovascular events

FDA advisors vote 9 to 6 to approve mipomersen
for homozygous FH

October 18, 2012 



Anti-Inflammatory Therapies in Phase 3 Studies



Future Prospects

Summing up, it is clear the future holds great 

opportunities. It also holds pitfalls. The trick will be to 

avoid the pitfalls, seize the opportunities, and get 

back home by six o'clock .

Woody Allen


