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Beyond StatinsBeyond Statins
Need for New TherapiesNeed for New TherapiesNeed for New TherapiesNeed for New Therapies

Statin intolerance

 Severe familial dyslipidemia

Aggressive CAD

 Lower targets



Why Not?Why Not?

1 Statin intolerance real or imagined1. Statin intolerance – real or imagined

2. Familial hypercholesterolemia – treated or not

3. ASCVD – how great is the benefit of further LDL 
lowering when LDL‐c is 1.8?lowering when LDL c is 1.8?

4. PCSK9 – why do we have it?

5. Economics – cost/benefit ratios



Statin IntoleranceStatin Intolerance
How Great is the Problem?How Great is the Problem?

 Adverse events may be related to specific statin, not entire drug 
class; most patients can tolerate a subsequent trial of statin

 In a large retrospective cohort study 92% of those rechallenged In a large, retrospective cohort study 92% of those rechallenged
were still taking a statin 12 months after statin-related event

 ODYSSEY ALTERNATIVE (statin-intolerance) STUDYODYSSEY ALTERNATIVE (statin intolerance) STUDY 
 a significant proportion of subjects withdrew due to muscle 

related side-effects during placebo run-in.  
 Discontinuation on blinded Rx

 alirocumab (PCSK9 mAb) 18.3%
 ezetimibe 25.0%
 atorvastatin 20mg 25.4%





107,835 patients 
prescribed statins

10% of patients 
discontinued statin
therapy because oftherapy because of 
perceived side‐effects.

When rechallenged with 
the same or differentthe same or different 
statin, >90% of these 
initially “statin
intolerant” patients 
were able to resume andwere able to resume and 
continue statin Rx



StatinStatin MonotherapyMonotherapy: LDL: LDL--C   20C   20--60%60%

0% 10% 20% 30% 40% 50% 60%

Rosuvastatin 10 mg 20 mg5 mg 10 mg 20 mg 40 mg

Atorvastatin 10 mg 20 mg 40 mg

g g g g

80 mg

Simvastatin 10 mg 20 mg 40 mg

Pravastatin

Doubling the statin 
dose results in 6% 

Pravastatin 10 mg 20 mg 40 mg

Lovastatin 20 mg 40 mg 80 mg

LDL reduction

Fluvastatin 20 mg 40 mg



Familial HypercholesterolemiaFamilial Hypercholesterolemia

No longer looks like this

Early treatment with statin + y
ezetimibe

@ age 8 to 10 years of age

Sustained LDLc reduction

Marked decrease in ASCVD risk





Statin treated FH patients older 
than 55 years had a similar risk 
of MI as did a sample of the 

f th lsame age from the general 
population (Rotterdam Study)





ASCVD‐ Lower is (how much?)BetterASCVD Lower is (how much?)Better



TNT: CV Events by On‐treatment LDL‐Cy
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LDLLDL--C and Lipid ChangesC and Lipid ChangesLDLLDL C and Lipid ChangesC and Lipid Changes
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CV Death, NonCV Death, Non--fatal MI, fatal MI, 
or Nonor Non--fatal Strokefatal Stroke

HR 0.90 CI (0.84, 0.97)

or Nonor Non fatal Strokefatal Stroke

Simva — 22.2% 
1704 events 

p=0.003
NNT= 56

EZ/Simva — 20 4%EZ/Simva — 20.4% 
1544 events 

7-year event rates



PCSK9 – A function beyond increasing LDLc?PCSK9  A function beyond increasing LDLc?



Economics of evolocumab/alirocumab RxEconomics of evolocumab/alirocumab Rx



From: Proprotein Convertase Subtilisin/Kexin Type 9 (PCSK9) Inhibitors for Treatment of High Cholesterol 
Levels: Effectiveness and Value

JAMA Intern Med. 2016;176(1):107-108. doi:10.1001/jamainternmed.2015.7248

CVDPolicyModel

• familial 
hypercholesterolemia

• CVD statin intolerant

• CVD not at target

Cost-effectiveness Analysis of PCSK9 Inhibitor Treatment in 4 Cost ScenariosThe lines represent results from 4 scenarios, varying 
possible annual drug prices percentage of eligible patients treated and their effect on cost-effectiveness ratios and the potential

Figure Legend: 

Date of download:  1/5/2016 Copyright © 2016 American Medical 
Association. All rights reserved.

possible annual drug prices, percentage of eligible patients treated, and their effect on cost effectiveness ratios and the potential 
effect on budget. PCSK9 indicates proprotein convertase subtilisin/kexin type 9; QALY, quality-adjusted life-year.



CDN Costs @ Current PriceCDN Costs @ Current Price

Patient Group Estimated # pts NNT5 Cost per QALY

Familial Hypercholesterolemia 60 000 28 $145 000Familial Hypercholesterolemia 60,000 28 $145,000

CVD/Statin intolerant 146,000 21 $137,000

CVD/LDL‐C>1.8 on max statin 727,000 21 $151,000

933,000,



Role for PCSK9 Directed TherapiesRole for PCSK9 Directed TherapiesRole for PCSK9 Directed TherapiesRole for PCSK9 Directed Therapies

 Statins are the cornerstone of therapy for lipid lowering and CVD 
preventionprevention

 Ezetimibe is a useful 2nd agent now with supportive RCT data

 Accumulating evidence that lower (than guideline recommendations) 
is better 

 Many high risk individuals do not achieve ideal LDLc levels

Potentially Important Role for PCSK9 inhibitors in Optimizing Rx
in a select group of patientsin a select group of patients

A major issue is cost



PCSK9 PyramidPCSK9 PyramidPCSK9 PyramidPCSK9 Pyramid

severe genetic 
dyslipidemia with 
atherosclerosison background of

aggressive CAD despite 
maximum Rx

maximally tolerated 
dose of statin + 
ezetimibe

maximum Rx

LDLc>3 5/CADLDLc>3.5/CAD 

LDLc>2.5/CAD


