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3 outcome trials

FOURIER

Evolocumab vs placebo in patients with established cardiovascular disease treated
with statins ( reported- NEJM March 17, 2017)

ODYSSEY

Alirocumab vs placebo in patients with ACS treated with statins
(ongoing)

SPIRE 1 and 2

Bococizumab vs placebo in secondary prevention or high risk primary prevention
(terminated- NEJM march 17, 2017)
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Dose titration

ODYSSEY OUTCOMES

Up-titration of alirocumab 75 to 150 mg Q2W
when LDL-C 250 mg/dL
Down-titration of alirocumab to 75 mg
when LDL-C 25 mg/dL
Stop dosing if LDL-C 15 mg/dL

FOURIER

No titration
Evolocumab 140 mg Q2W or 420 mg QM

Sabatine M, et al. Am Heart J 2016;173:94-101;
Schwartz GG, et al. Am Heart J 2014;168:682-9.



Summary
FOURIER and ODYSSEY

2 different patient populations at different
baseline risk
Lipid profiles similar

Outcomes likely to be similar (% reduction in CV
events) for similar baseline LDL-C, similar
reduction in LDL-C and duration of follow up

For Fourier, outcomes compatible with CTTC
meta-analysis



FOURIER Trial Design

27,564 stable patients with CV disease (prior MI, stroke or PAD)
age 40-85 years; additional CV risk factor(s)

v

Screening, Placebo Run-in, & Lipid Stabilization

Effective statin therapy (atorva =220 mg or © statin dose + ezetimibe)

|

LDL-C 270 mg/dL (1.81 mmol/L) or
non-HDL-C 2 100 mg/dL (2.59 mmol/L)

RANDOMIZED

DOUBLE BLIND

Evolocumab SC Placebo SC

140 mg Q2W or 420 mg QM Q2W or QM

v

Follow-up Q 12 weeks

Sabatine MS et al. Am Heart J 2016;173:94-101



Endpoints

« Efficacy
— Primary: CV death, MI, stroke, hosp. for UA, or coronagyasc
— Key secondary: CV death, Ml or stroke

« Safety
— AES/SAEs
— Incident diabetes
— Development of antievolocumabAb (binding and neutralizing)

« TIMI Clinical Events Committee (CEC)

— Adjudicated all efficacy endpoints & diabetes
— Members unaware of treatment assignment & lipid levels



Follow-up

Randomized 27,564 patients

Evolocumab Placebo

(N=13,784) (N=13,780)

Follow-up median 26 months (IQR 22-30)

Premature perm. 0 0
drug discontinuation 5-6%lyr S-8%lyr
Withdrew consent 0.29%l/yr 0.35%l/yr
Lost to followup 5 patients 13 patients

Ascertainment for primary endpoint was complete for 99% of
potential patient-years of follow up



Baseline Characteristics

Characteristic

Age years, mean (SD) 63 (9

Male sex(%) 75

Type of cardiovascular disea$#)
Myocardial infarction 81 Median time from most

_ recent event ~3 yrs;

Stroke (non-hemorrhagic) 19 ~Y, within 1 yr
Symptomatic PAD 13

Cardiovascular risk factdes)
Hypertension 80
Diabetes mellitus 37
Current cigarette use 28

Pooled data; no differences between treatment arms



Baseline Lipid-Lowering Therapies

Evolocumab Placebo
Characteristics (N =13,784) (N =13,780)

Statin use* — n (%)

High intensity 9,585 (69.5) 9,518 (69.1)
Moderate intensity 4,161 (30.2) 4,231 (30.7)

Low intensity, unknown intensity, or no data 38 (0.3) 31(0.2)
Ezetimibe — n (%) 726 (5.3) 714 (5.2)

Other cardiovascular medications — n/total n (%)
Aspirin and/or P2Y , inhibitor 12,766/13,772 (92.7) 12,666/13,767 (92.0)

Beta-blocker 10,441/13,772 (75.8) 10,374/13,767 (75.4)

ACE inhibitor or ARB and/or aldosterone

antagonist 10,803/13,772 (78.4) 10,730/13,767 (77.9)

*Statin intensity was categorized per the ACC/AHA Guidelines. Note, that in some countries where FOURIER was conducted, higher statin doses are not
approved.



Baseline Lipid-Lowering Therapies

Characteristics
Lipid measures - Median (IQR)

LDL cholesterol

Total cholesterol

HDL cholesterol

Triglycerides

Lp(a)

mg/dL
mmol/L
mg/dL
mmol/L
mg/dL
mmol/L
mg/dL
mmol/L
nmol/L

Evolocumab
(N =13,784)

Placebo
(N =13,780)

92 (80, 109)
2.38 (2.07, 2.82)

92 (80, 109)
2.38 (2.07, 2.82)

168 (151, 188)
4.34 (3.90, 4.86)
44 (37, 53)
1.14 (0.96, 1.37)
134 (101, 183)
1.51 (1.14, 2.07)
37 (13, 166)

HDL, high-density lipoprotein; LDL, low-density lipoprotein; Lp(a), lipoprotein(a); IQR, interquartile range

168 (151, 189)
4.34 (3.90, 4.89)
44 (37, 53)
1.14 (0.96, 1.37)
133 (99, 181)
1.50 (1.12, 2.04)
37 (13, 164)
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No. at risk l/ | Weeks
Placebo 13,779 13,251 13,151 12,954 12,596 12,311 10,812 6,926 3,352 790
Evolocumab 13,784 13,288 13,144 12,964 12,645 12,359 10,902 6,958 3,323 768

Data shown are median values with 95% confidence intervals in the two arms; ITT.

LDL Cholesterol (mg/dL)



Primary Endpoint
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CV Death, MI, or Stroke
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Types of CV Outcomes

Evolocumab Placebo
Endpoint (N=13,784)  (N=13,780) HR (95% CI)
3-yr KM rate
CV death, MI, or stroke 7.9 9.9 0.80 (0.730.88)
Cardiovascular death 2.5 2.4 1.05(0.881.25)
Death due to acute M 0.26 0.32 0.84 (0.49-1.42)
Death due to stroke 0.29 0.30 0.94 (0.58-1.54)
Other CV death 1.9 1.8 1.10 (0.90-1.35)
M 4.4 6.3 0.73(0.650.82)

Stroke 2.2 2.6 0.79 (0.660.95)




Proportion alive
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LDL-c lowering and CV Death

Benefit on mortality was not apparent early,
even in trials in which it was the primary endpoint
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More Intensive LDL-C Lowering and CV Death

No clear benefit on CV mortality

# of CV Deaths

Trial Year More Less HR (95% ClI)

Intensive Intensive

Rx Arm Rx Arm
PROVHT TIMI 22 2004 27 36 0.74 (0.4%.22) ——
A2Z 2004 86 111 0.76 (0.51.01) ——
TNT 2005 101 127 0.80 (0.61.03) ——
IDEAL 2005 223 218 1.03 (0.8%.24)
SEARCH 2010 565 572 0.99 (0.88.11)
IMPROVAET 2015 538 537 1.00 (0.82.13)
Summary 1540 1601 0.96 (0.90-1.03)

| | |
NEJM 2004;350:1495-504
JAMA 2004:292:1307-16 0.2 0.5 1
NEJM 2005;352:1425-35 . .
JAMA 2005:294:2437-45 More intensive
Lancet 2010;376:1658-69 therapy better
NEJM 2015;372:2387-97

|
2

Less intensive
therapy better



Key Subgroups

PRIMARY ENDPOINTy3KM rate (%) KEY SECONDARY ENDPOHTK® rate (%)
Patients Evo Pbo  HR(95% CI) HR (95% Cl) Pacion EVO Pbo  HR(95% Cl)  HR (95% CI) P, craction

OVERALL 27564 12.6 14.6 P 0.85 (0.79-0.92) 79 99 M 0.80 (0.73-0.88)
Type of disease 0.19 0.38

Ml alone 19113 11.7 139 HIH 0.88 (0.80-0.96) 6.5 8.7 HilH 0.80 (0.71-0.90)

Stroke alone 3366 9.1 117 +—@— 0.70 (0.54-0.90) 8.0 9.6 —— 0.77 (0.58-1.02)

PAD alone 1505 94 126 «—B— 0.67 (0.47-0.96) 5.5 10.3 «B— 0.57 (0.38-0.88)

Polyvascular disease 3563 21.5 215 i 0.88 (0.75-1.03) 16.0 16.7 —i— 0.86 (0.71-1.04)
Baseline LDIC 0.69 0.96
Q1(<80 mg/dL; <2.07 mmol/L) 6961 11.0 13.6 il 0.80 (0.69-0.93) 7.4 8.8 —— 0.78 (0.64-0.95)
Q2 (80-<92 mg/dL; 2.07-<2.38 mmol/L) 6886 114 144 il 0.82 (0.71-0.96) 6.8 9.3 i 0.79 (0.65-0.96)
Q3 (92-109 mg/dL; 2.38-2.82 mmol/L) 6887 13.6 143 il 0.89 (0.77-1.03) 8.7 10.3 —l— 0.79 (0.66-0.94)
Q4 (>109 mg/dL; >2.82 mmol/L) 6829 14.2 16.2 HilH 0.89 (0.77-1.02) 8.7 11.3 —— 0.83 (0.70-0.99)
Baseline statin intensity 0.37 0.33

High 19103 12.7 14.7 HEH 0.87 (0.80-0.95) 8.0 9.8 HilH 0.82 (0.74-0.92)

Not high 8461 129 1438 HilH 0.80 (0.70-0.92) 8.0 10.6 il 0.74 (0.63-0.88)
Ezetimibe 0.26 0.76

Yes 1440 16.1 17.0 —— 0.98 (0.74-1.31) 9.4 13.0 —@—— 0.74 (0.52-1.06)

No 26124 124 145 HEH 0.84 (0.78-0.91) 7.8 9.7 HEH 0.80 (0.73-0.88)
Initial Dosing Regimen 0.83 0.89

Every 2 weeks 24774 12.7 14.6 HEH 0.85 (0.79-0.92) 80 10.0 HIH 0.80 (0.72-0.88)

Monthly ) 2790 103 15.6 —— 0.82 (0.64-1.04) 58 109 +—@— 0.80 (0.59-1.09)

0.5 10 20 0.5 10 20
~ 7 SN 7
Evolocumab better  Placebo better Evolocumab better Placebo better

Sabatine MS, et al . NEJM. [published online ahead of print March 17, 2017]. doi: 10.1056/NEJMo0al1615664
Supplementary Figure S5



CV Death, MI, Stroke
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Fatal or Nonfatal Ml or Stroke
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Comparison to Cholesterol Treatment
Trialist€ollaboration

Hazard Ratio (95% CI) per 1 mmol/L reduction in LDL-C

Major Coronary Events —— 0.78 (0.70-0.86)
. 0.80 (0.71-0.90)
Stroke i 0.77 (0.66-0.91)
@ 0.77 (0.63-0.94)

—&— CTTC Meta-analysis Year 2

—e— FOURIER Year 2
Coronary revascularization —i— 0.75 (0.67-0.84)
Urgent @ 0.73 (0.62-0.86)
Elective @ 0.84 (0.73-0.98)
Major Vascular Events <P 0.77 (0.73-0.82)
. 0.83 (0.76-0.90)
0.I5 1.0 2l.0

Lipid-lowering therapy better Lipid-lowering therapy worse

CTTC data from Lancet 2010;376:1670-81



Lower |Is Better

Patients divided by quartile of baseline LDL-C and by treatment arm
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Safety

Evolocumab Placebo
(N=13,769) (N=13,756)
Adverse event$%)
Any 77 77
Serious 25 25
Injection-site reaction 2.1 1.6
Treatment-related and led to d/c of study drug 1.6 1.5
Allergic reactions 3.1 2.9
Muscle-related 5.0 4.8
Adjudicated new-onset diabetes*™ 8.1 7.7
Neurocognitive event 1.6 1.5
Laboratory resultq%)
Binding Ab 0.3 n/a
Neutralizing Ab 0.0 n/a

*In patients without diabetes at baseline




Summary

e ®LDL-C by 59%
— Absolute decrease of 56 mg/dl (1.45 mmol/L)
— Median achieved LDL-C of 30 mg/dl (0.78 mmol/L)

« ®CV outcomes on background of statin therapy
— 15% ®broad primary endpoint; 20% ® CV death, M, or stroke
— Consistent benefit in major subgroups, incl. high-intensity statin
— 25% reduction in CV death, M, or stroke after 15t year

— Long-term benefits consistent w/ CTTC data for statins
per mmol/L LDL-C reduction

e Safe and well-tolerated
— Similar rates of AEs, incl DM & neurocog events w/ EvoMab & pbo
— Rates of EvoMab discontinuation low and no greater than pbo



SPIRE 1 and 2

A Individual Variability in Percent Change in LDL Cholesterol with Bococizumab

B Primary End Point in SPIRE-1
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Questions arising ?

No reduction in CV death
Subgroup analyses

NNT

Who to treat

Cost effectiveness analyses
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