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Sabatine et al. N Engl J Med 2017; 376:1713-1722
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Alirocumab in Patients After Acute Coronary
Syndrome

Gregory G. Schwartz, Michael Szarek, Deepak L. Bhatt, Vera Bittner, Rafael Diaz, Jay Edelberg,
Shaun G. Goodman, Corinne Hanotin, Robert Harrington, J. Wouter Jukema,
Guillaume Lecorps, Angele Moryusef, Robert Pordy, Matthew Roe, Harvey D. White, Andreas Zeiher,
Ph. Gabriel Steg
On behalf of the ODYSSEY OUTCOMES Investigators and Committees

American College of Cardiology — 67th Scientific Sessions
March 10, 2018

ClinicalTrials.gov: NCT01663402



Reunién Anual San Sebastian )
dg la Seccion de Donostia

Riesgo Vascular y
Rehabilitacion S ‘
Cardiaca de la

CARDIOLOGIA

Main Inclusion Criteria

* Age 240 years
* ACS

* 1to 12 months prior to randomization

e Acute myocardial infarction (Ml) or unstable angina
* High-intensity statin therapy*

* Atorvastatin 40 to 80 mg daily or

* Rosuvastatin 20 to 40 mg daily or

 Maximum tolerated dose of one of these agents for 22 weeks
* Inadequate control of lipids

e LDL-C >70 mg/dL (1.8 mmol/L) or

* Non-HDL-C >100 mg/dL (2.6 mmol/L) or

 Apolipoprotein B 280 mg/dL

*Patients not on statins were authorized to participate if tolerability issues were present and documented
Schwartz GG, et al. Am Heart J 2014;168:682-689.e1.
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Uncontrolled hypertension

NYHA class Il or IV heart failure;
LVEF <25% if measured

History of hemorrhagic stroke

Fasting triglycerides >400 mg/dL
(4.52 mmol/L)

* Use of fibrates other than fenofibrate or
fenofibric acid

* Recurrent ACS within 2 weeks prior to
randomization visit

» Coronary revascularization performed
within 2 weeks prior to randomization
visit, or planned after randomization

eGFR, estimated glomerular filtration rate; ULN, upper limit of normal
Schwartz GG, et al. Am Heart J 2014;168:682-689.e1.
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Liver transaminases >3 x ULN;
hepatitis B or C infection
Creatine kinase >3 x ULN
eGFR <30 mL/min/1.73 m?

Positive pregnancy test
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Treatment Assignment

Post-ACS patients (1 to 12 months)

Run-in period of 2-16 weeks on high-intensity or
maximum-tolerated dose of atorvastatin or rosuvastatin

At least one lipid entry criterion met

Randomization

Alirocumab SC Q2W Placebo SC Q2W

Patient and investigators remained blinded to treatment and lipid levels for the entire duration of the study

Schwartz GG, et al. Am Heart J 2014;168:682-689.e1.
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A Target Range for LDL C
Undesirably high

We attempted to
maximize the number of
patients in the target
range and minimize the
number below target by
blindly titrating
alirocumab (75 or 150
mg SC Q2W) or blindly
switching to placebo.

baseline range

Below target

Accep*e range

0 15 25 50 70
LDL-C (mg/dL)

Schwartz GG, et al. Am HeartJ 2014;168:682-689.e1.
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. 18,924 patients randomized at 1315
sites in 57 countries, Nov 2, 2012 - Nov 11, 2017

Canada/USA Western Europe Central/Eastern Europe
Canada 361 Austria 58 Bosnia—Herzegovina 156 Macedonia 132
us 2511 Belgium 197 Bulgaria 333 Poland 926
" Denmark Croatia 70 Romania 145
- y 352 Czech Republic 381 Russian Federation 1109
AR Finland 116 < Estonia 216 Serbia 255
gt France 185 T " Georgia 131 Slovakia 340
'&“: Germany Hungary 224 Slovenia 36
A, 509 ( Latvia 80  Turkey 78
Greece 70 . Lithuania 188 Ukraine 639
Italy 275
Netherlands
686 -
Norway 97
Portugal 174
Spain 826 .
Sweden 250 Asia
Switzerland China 614
38 Hong Kong 17
UK 292 India 521
- Japan 204
f Korea 94

Malaysia 110
Philippines 116
Singapore 49
Sri Lanka 314
Taiwan 93
Thailand 161

2l We thank the patients,

Argentina
592 their families, all
Brazil 928 investigators and
Chile 132 . . . Rest of World
Colombia coordinators involved in Australia 216
354 this study, and DCRI Israel 582
Guatemala New Zealand 257 \
25 South Africa 505 )r
DYSSEY
/(O
Peru 208

OUTCOMES
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Randomized 18,924 patients

Alirocumab Placebo
(N=9462) (N=9462)

Follow-up*: median 2.8 (Q1-Q3 2.3-3.4) years

8242 (44%) patients with potential follow-up >3 years

1955 patients experienced a primary endpoint
726 patients died

* Premature treatment

discontinuation 1343 (14.2%) 1496 (15.8%)
 Blinded switch to placebo (2

;f;;:f)unve LDL-C values <15 730 (7.7%) Not applicable
* Patients lost to follow-up (vital 14 9

status)

*Ascertainment was complete for 99.1% and 99.8% of potential patient-years of follow-up for the primary endpoint
and all-cause death, respectively
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Baseline Demographms

Characteristic Alirocumab  Placebo
(N=9462) = (N=9462)
Age, years, median (Q1-Q3) 58 (52-65) | 58 (52-65)
Female, n (%) 2390 (25.3) | 2372 (25.1)
Medical history, n (%)
Hypertension 6205 (65.6) | 6044 (63.9)
Diabetes mellitus 2693 (28.5) | 2751 (29.1)
Current tobacco smoker 2282 (24.1) | 2278 (24.1)
Prior Ml 1790 (18.9) | 1843 (19.5)
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Baseline Index Events

.. Alirocumab Placebo
Characteristic

(N=9462) = (N=9462)

Time from index ACS to

. . 2.6 2.6
randomization, months, median

(1.7-4.4) | (1.7-4.3)

(Q1-Q3)

ACS type, n (%)
NSTEMI 4574 (48.4) | 4601 (48.7)
STEMI 3301 (35.0) | 3235 (34.2)
Unstable angina 1568 (16.6) | 1614 (17.1)

Revascularization for index ACS, n

(%) 6798 (71.8) | 6878 (72.7)

. ‘ . Seccin de
SPANOLA DE ﬂ Re500 Vascular y
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Characteristic, mg/dL, median RI{{eT[ El ¢ Placebo
(Q1-Q3) (N=9462) (N=9462)
LDL-C 87 (73-104) | 87 (73-104)
Non-HDL-C 115 (99-136) | 115 (99-137)
Apolipoprotein B 79 (69-93) 80 (69-93)
HDL-C 43 (37-50) | 42 (36-50)
Triglycerides 129 (94-181) | 129 (95-183)
Lipoprotein(a) 21 (7-59) 22 (7-60)

92.5% of patients qualified on the basis of LDL-C 270 mg/dL
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Alirocumab | Placebo
(o)

Therapy, n (%) (N=9462) = (N=9462)
High-dose | 8380 (88.6) | 8431 (89.1)
atorvastatin/rosuvastatin
Low—/mod.erate—dose | 830 (8.8) 777 (8.2)
atorvastatin/rosuvastatin
Other statin 19 (0.2) 27 (0.3)
Ezetimibe, with or without statin 269 (2.8) 285 (3.0)
No lipid-lowering therapy* 87 (0.9) 91 (1.0)

*Patients not on statins were authorized to participate if tolerability issues were present and documented
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Guideline-Recommended Post-ACS
Meaications

Medication, n (%) A(I;;g;:n;za)b (:E;Zg;)

Aspirin 9050 (95.6) | 9036 (95.5)
P2Y,, antagonist 8296 (87.7) | 8245 (87.1)
ACE-I/ARB 7356 (77.7) | 7360 (77.8)
Beta-blocker 7998 (84.5) | 7992 (84.5)

ACE-I, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker
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On Treatment Analysis

o Placebo 101.4
NS YU
mg/dL
] mg/dL & —54.7%
-62.7% [ ~61:0%
e —0
L\/.’M__—.—* 53’3
423 Alirocumab
1 376 ’
0 4 8 12 16 20 24 28 32 36 40 44 48

Months Since Randomization

Excludes LDL-C values after premature treatment discontinuation or blinded switch to placebo
Approximately 75% of months of active treatment were at the 75 mg dose
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157
ARR* 1.6%
121
. Placebo
ox
Ll Alirocumab
@)
< -
> 6 HR 0.85
(95% Cl1 0.78, 0.93)
MACE: CHD death, P=0.0003
non-fatal Ml,
ischemic stroke, or 3"
unstable angina requiring
hospitalization
0 ] ] ] |
0 2 3 4
Number at Risk Years Since Randomization
*Based on cumulative Placebo 9462 8805 8201 3471 629

incidence Alirocumab 9462 8846 8345 3974 653
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. Alirocumab  Placebo Log-rank
0, 0,

Endpoint, n (%) RERIRYES (| HR(95%C) | Lalue
MACE 903 (9.5) | 1052(11.1) | 0.85(0.78,0.93) | 0.0003
CHD death 205 (2.2) 222 (2.3) |0.92(0.76,1.11) 0.38
Non-fatal Ml 626 (6.6) 722 (7.6) | 0.86(0.77,0.96) | 0.006
Ischemic stroke | 111 (1.2) 152 (1.6) | 0.73 (0.57, 0.93) 0.01

Unstable
37 (0.4) 60 (0.6) 0.61 (0.41, 0.92) 0.02
angina
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CHD event 1199 (12.7) 1349 (14.3) 0.88 (0.81, 0.95) 0.001
Major CHD event 793 (8.4) 899 (9.5) 0.88 (0.80, 0.96) 0.006
CV event 1301 (13.7) 1474 (15.6) 0.87 (0.81, 0.94) 0.0003
Death, M, ischemic stroke 973 (10.3) 1126 (11.9) 0.86 (0.79, 0.93) 0.0003
CHD death 205 (2.2) 222 (2.3) 0.92 (0.76, 1.11) 0.38

CV death 240 (2.5) 271 (2.9) 0.88 (0.74, 1.05) 0.15
All-cause death 334 (3.5) 392 (4.1) 0.85 (0.73, 0.98) 0.026*
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Primary Efficacy in Main Prespecified Subgroups

Incidence (%)
Subgroup Patients Alirocumab Placebo HR (95% Cl) p-value*
|
Overall 18924 9.5 111 0.85(0.78,0.93) --
Age 0.19
<B5Yr 13840 8.5 9.5 0.89(0.80, 0.99) j—
265Yr 5084 124 155  0.79(0.68,0.91)
Sex | 0.35
Female 4762 10.7 11.8  0.91(0.77,1.08) -
Male 14162 9.2 10.9  0.83(0.74,0.92) F
Region 040
Eastern Europe 5437 79 9.3 84 (0.70, 1.01) +
Westemn Europe 4175 9.1 10.0 0 90 (0.74, 1.09) —r-——
North America 2871 13.7 17.1 0 78 (0.65, 0.94) __—|_..
South America 2588 9.1 9.7 94 (0.73,1.21) —
Asia 2293 7.7 76 1 [}3 (0.76, 1.38) +—
Rest of World 1560 12.2 16.7  0.70(0.54,0.92) —-—'—
Time from Index Event ‘ 0.85
to Randomization
<2 Months 6178 10.3 123 0.83(0.71,0.96) +
2 - <6 Months 9518 9.6 111 0.85(0.75, 0.96) +
26 Months 3228 8.0 8.7 0.90(0.71, 1.14) —r——
LDL (mg/dL) 0.09
<80 7164 83 95  086(074,1.01) ——
80 - <100 6128 9.2 9.5 0.96 (0.82, 1.14) -f—-—
2100 5629 1.5 149  0.76(0.65,0.87
( ) I _I.-r I I
05 075 1 133 2

Alirocumab Better  Placebo Better
*P-values for interaction
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Primary Efficacy in Main Prespecified Subgroups

Incidence (%)

Subgroup Patients Alirocumab Placebo HR (95% Cl)
p-value*
LDL (mg/dL) | 0.09
<80 764 83 95  0.86(0.74,1.01) ——
80 - <100 6128 9.2 95  0.96(0.82, 1.14) ——
2100 5629 115 149  0.76(065,0.87)
T _I.-l. T T *P-values for

0.5 0.78 1 133 2 interaction
Alirocumab Better  Placebo Better

20 1 20 1 20 1
<80 mg/dL 80 to <100 mg/dL >100 mg/dL
16 1 16 1 16 1
12 1 12 1 12 1
0 0 0
<gH Placebo <§( g - <gH
= Alirocumab =
4 4 4
0 L] L L] 1 0 0 T L] L] L] 1
0 1 2 3 4 0 1 2 3 4 0 il 2 3 4
~ Years Since Randomization ~ Years Since Randomization ~ Years Since Randomization
Number at Risk Number at Risk Number at Risk

Placebo 3583 3347 3122 1290 256 Placebo 3062 2889 2708 1195 195 Placebo 2815 2568 2371 986 178
Alirocumab 3581 3365 3183 1327 233 Alirocumab 3066 2880 2732 1194 213 Alirocumab 2814 2602 2431 1053 207
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Odyssey: Events in patients with LDL 2100 mg/dl

oo, 0) [T i e, | 8(55%

MACE 324 (11.5) | 420(14.9) 3.4 0.76 (0.65, 0.87)
CHD death 69 (2.5) 96 (3.4) 1.0 0.72 (0.53, 0.98)
CV death 81 (2.9) 117 (4.2) 1.3 0.69 (0.52, 0.92)
All-cause death | 114 (4.1) 161 (5.7) 1.7 0.71 (0.56, 0.90)
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events Alirocumab  Placebo
n (%) (N=9451) (N=9443)
Any 7165 (75.8) | 7282 (77.1)
Laboratory value Alirocumab Placebo

212/9369 228/9341

o)

ALT >3 x ULN, n/N (%) (2.3) (2.4)
Creatine kinase >10 x ULN, n/N (%) 46({)9:)69 48/9338 (0.5)

Rehatiltactn Candlaca
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Alirocumab
(N=9451)
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Placebo
(N=9443)

complcatons:pts w/om at baseine, | 0612688 | 583/2747
n/N (%) ' '
New onset diabetes; pts w/o DM at 648/6763 676/6696
baseline, n/N (%) (9.6) (10.1)
General allergic reaction, n (%) 748 (7.9) 736 (7.8)
Hepatic disorder, n (%) 500 (5.3) 534 (5.7)
Local injection site reaction, n (%)* 360 (3.8) 203 (2.1)
Neurocognitive disorder, n (%) 143 (1.5) 167 (1.8)
Cataracts, n (%) 120 (1.3) 134 (1.4)
Hemorrhagic stroke, n (%) 9 (<0.1) 16 (0.2)

*HR vs. placebo 1.82 (95% Cl 1.54, 2.17)

. Seccion de
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Conclusions

Compared with placebo in patients with recent ACS,
alirocumab 75 or 150 mg subcutaneous Q2W targeting LDL-C

levels 25—50 mg/dL, and allowing levels as low as 15 mg/dL:
1. Reduced MACE, MI, and ischemic stroke

2. Was associated with a lower rate of all-cause death

3. Was safe and well-tolerated over the duration of the trial

- Seccdn de
ESPANOLA DE }’ Resgo Vasaary

CARD'OLOGIA > Rehatiltaodn Candlsc
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* In this nearly 19,000-patient placebo-controlled trial,
including many patients treated for >3 years, there was no
safety signal with alirocumab other than injection site

reactions

* Among patients with ACS and baseline LDL-C 2100 mg/dL,
alirocumab reduced MACE by 24% (ARR 3.4%) and
all-cause death by 29% (ARR 1.7%) compared with placebo

» These are the patients who may benefit most from treatment

ARR, absolute risk reduction
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Table 27 Recommendations for lipid-lowering therapy in patients with acute coronary syndrome and patients
undergoing percutaneous coronary intervention

Recommendations

64,
358-360

It is recommended to initiate or continue high dose statins early after admission in all ACS patients without contra-
indication or history of intolerance, regardless of initial LDL-C values.

If the LDL-C target is not reached with the highest tolerable statin dose, ezetimibe should be considered in combination
with statins in post-ACS patients.

If the LDL-C target is not reached with the highest tolerable statin dose and/or ezetimibe, PCSK9 inhibitors may be
considered on top of lipid-lowering therapy; or alone or in combination with ezetimibe in statin intolerant patients or in I1b 115,116
whom a statin is contra-indicated.

Lipids should be re-evaluated 4—6 weeks after ACS to determine whether target levels of LDL-C <1.8 mmol/L
(<70 mg/dL) or a reduction of at least 50% if the baseline is between 1.8 and 3.5 mmol/L (70 and 135 mg/dL) have been lla
reached and whether there are any safety issues. The therapy dose should then be adapted accordingly.

Routine short pretreatment or loading (on the background of chronic therapy) with high-dose statins before PCl should be lla 3¢3-365
considered in elective PCl or in NSTE-ACS.

Catapano A, et al. Eur Heart J 2016;37:2999-3058
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FOURIER Study

The reduction of the absolute risk of adverse events with evolocumab is
more marked in patients with PAD

*CV death, MlI, stroke, Unstable Angina, Cor revascularization
18%

B Placebo PAD 16.8%
16% | [} Evolocumab N=3,642 PAD
3.5% ARR
14% . HR 0.79 NNT 29
95% ClI (0.66 — 0.94) 13.39%
g 1% “2-“%]_ No PAD
S . 105% J 1:6%ARR
2 10% NNT 63
L
e 8%
£
e 6% N=23,922
HR 0.86
4% 95% CI (0.80 - 0.93)
P<0.001
2% p-interaction = 0.40
Dave 0%
ays from
Rangeob 0 90 180 270 360 450 540 630 720 810 900

Bonaca et al. Circulation 2017
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FOURIER Study

The reduction of the relative risk of the primary end point* with

evolocumab is similar in pts with/without diabetes (P, =0.60) but
higher in terms of absolute risk

interaction

B No diabetes
A Diabetes 18-
189 — Evolocumab
— Placebo 164
16
144
14' —_
- ®
~ 124
€ n- g
g g
jﬁ 104 g 104
o c
£ o
¢ 8- 3 5
2
£ 61 : 6
3 ]
4 4
5 HR0-83 (95% (1 075-0-93); p=0.0008 24 HR 0-87 (95% C1 0-79-0-96); p=0-0052
Absolute risk reduction 2:7% (95% Cl 0-7-4-8) Absolute risk reduction 1-6% (95% C10-1-3-2)
0 T T T T T 1 0
0 180 360 540 720 900 1080 0 180 360 540 720 900 1080

Day Day

*CV death, M, stroke, Unstable Angina, Cor revascularization

Sabatine et al. Lancet Diabetes Endocrinol 2017:5:941-50
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FOURIER and severity of CAD

The 22,351 pts. with a prior Ml were characterized based on:
-Time from most recent Ml

-Number of prior Mls
-Presence of multivessel disease (> 40% stenosis in > 2 large vessels)

3-Year KM Rate (%)

Subgroup N Evolocumab Placebo HR (95% Cl) ARR (95% Cl) Pint 18%
o
0,
Primary Endpoint 17% RRR 17.5%
6% 1 Placebo A3.0%
HR 0.83
All 22,351 > 133 151  0.89(0.82,0.96) 1.8(0.5,3.2
; { ’ ( : 149 | Evelocumab (95% C10.76-0.91) 14.4%
o e ! P<0.001
Timing of qualifying Ml !
<2 years 8402 —-— 135 169 080(0.71,091) 3.4(14,53) L1 sAlTa,
: 0.04 E T 11%
>2 years 13,918 —— 133 140 095(0.85105) 08(11,27) S 109 - .
: 2 )
Number of prior Mis ' we
: 2 8% 1 -3% RRR
>2 5285 —.— 187 224  0.82(0.72,0.93) 3.7(0.8,6.6) g I
J =
1 17,047 —mt 115 128 092(084102) 13(-0227 o & 6% . Ha g~
, - 1L : 92{0:84;1.02)  1:3(-0:2,2.7) (95% C1 0.89-1.19)
! , P=0.70
Residual Multivessel CAD ' 4% - -
'
Present 5618 — 158  19.4  0.79(0.69,0.91) 3.6(0.7,6.4) o
! 0.07 2% -7
Absent 16,715 —@—+ 124 136 093(0.85102) 1.2(03,2.7) &%
' -,
; 09 27 : . . . : ,
biE 1.0 ik 0 6 12 18 24 30 36

Months after Randomization

SOLID LINES: Pts. With a least 1 high-risk feature
DASHED LINES: Pts. Without high-risk features

Sabatine MS, et al. Circulation 2018;in press
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2017 Update ESC/EAS on PCSKl

Patients with clinical ASCVD

(CAD, symptomatic PAD, ischaemic stroke)
On maximally tolerated statin therapy

+ Ezetimibe* * According to clinical judgement
/\ and local guidance
LDL-C >3.6 mmol/L LDL-C >2.6 mmol/L (>100 mg/dL) and with additional
(>140 mg/dL) indices of risk severity®

% Including

* Familial hypercholesterolaemia

¢ Diabetes mellitus with target organ damage
(e.g. proteinuria), or with a major risk factor such as
marked hypertension

» Severe and/or extensive ASCV (eg.severe polyvascular
disease, extensive coronary disease - refer to Box 3)

* Rapid progression of ASCVD, i.e. repeated ACS,
unplanned coronary revascularizations, or ischaemic
strokes within 5 years of the index event

Consider a PCSK9 inhibitor § s

Landmesser U, Chapman MJ, et al. Eur Heart J 2018;39:1131-1143
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Decreasing mortality post-STEMI

Register of Information and Knowledge
about Swedish Heart Intensive Care Admission (RIKS-HIA)

ER—

0.6 61,238 consecutive patients from 72

= hospitals with a first STEMI

8 0.5

©

% 047 27y

L 1096-1997

2 0.3-

= 1998-1999

=z — —— 2000-2001

E 02 e | e 2002-2003

O sereaeneaes 2004-2005

- —+— 20086-2007
| | | |
6 8 10 12
Time From Admission, y

Jernberg et al JAMA 2011;305:1677-84
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Qutcome after I\/II

Al patients 17% / 1stYear

50
Age 80
A:: o 4.9% [/ after 1st Year
Age 60 to 69

40 — Age <60

w
o

N
o

v
o

Cumulative Incidence of MI/stroke/CVD mortality (%)

0
| | | | | | | |
1 1.5 2 25 3 3.5 4 45
Time (years since index MI)
Number at risk
<60 15359 15102 13433 11862 10249 8794 7356 5882
60-69 19667 19108 16796 14656 12545 10636 8688 6815
70-79 20501 19357 16755 14300 12023 10030 8055 6260
80+ 21160 18414 14793 11770 9375 7345 5480 3949

Jernberg et al., Eur Heart Journal 2015; 36, 1163-1170
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Odyssey:Primary Efficac end point

157

MACE: CHD death, non-fatal Ml,
ischemic stroke, or unstable angina

requiring hospitalization 12 - ARR* 1.6%
= Placebo
2 9"
n Alirocumab
2
S 67
HR 0.85
(95% €1 0.78, 0.93)
3 P=0.0003
0 | I | |
0 1 2 3 4

Years Since Randomization
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CHD event 1199 (12.7) 1349 (14.3) 0.88 (0.81, 0.95) 0.001
Major CHD event 793 (8.4) 899 (9.5) 0.88 (0.80, 0.96) 0.006
CV event 1301 (13.7) 1474 (15.6) 0.87 (0.81, 0.94) 0.0003
Death, M, ischemic stroke 973 (10.3) 1126 (11.9) 0.86 (0.79, 0.93) 0.0003
CHD death 205 (2.2) 222 (2.3) 0.92 (0.76, 1.11) 0.38

CV death 240 (2.5) 271 (2.9) 0.88 (0.74, 1.05) 0.15
All-cause death 334 (3.5) 392 (4.1) 0.85 (0.73, 0.98) 0.026*
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Odyssey: Events in patients with LDL 2100 mg/dl

oo, 0) [T i e, | 8(55%

MACE 324 (11.5) | 420(14.9) 3.4 0.76 (0.65, 0.87)
CHD death 69 (2.5) 96 (3.4) 1.0 0.72 (0.53, 0.98)
CV death 81 (2.9) 117 (4.2) 1.3 0.69 (0.52, 0.92)
All-cause death | 114 (4.1) 161 (5.7) 1.7 0.71 (0.56, 0.90)
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Medication, n (%) A(I:\::;:g‘;;b (:I:;Z:;)

Aspirin 9050 (95.6) | 9036 (95.5)
P2Y,, antagonist 8296 (87.7) | 8245 (87.1)
ACE-1/ARB 7356 (77.7) | 7360 (77.8)
Beta-blocker 7998 (84.5) | 7992 (84.5)

ACE-I, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker



Reunion Anual
de la Seccion de

Riesgo Vascular y
Rehabilitacion s ‘
Cardiaca de la

Odyssey: Lipid-lowering

San Sebastian SECOE Ao
. 23 Y 26 de'Mayo' ( .V )
Donostia Hote! Sitken Amara plaza SOCIEDAD
- E

v - - "
info@® reunionriesgovascularsec.com

SPANOLA DE
CARDIOLOGIA

) therapy

Lipid-lowering therapies
High-intensity statin (%)
Moderate/Low-intensity statin (%)
Ezetimibe (%)

Median LDL-C (mg/dL)

Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)

Triglycerides (mg/dL)

ODYSSEY OUTCOMES

(N=18,312)

89.5

7.8

2.9

86.5

160.0

42.5

129.2

Sabatine, et al. Am Heart J. 2016;173:94-101
Schwastz GG, et al. Am Heart J. 2014,;168:682-689.e1.
6

FOURIER

(N=27,564)

69.2
30.4
5t
91.5
167.0

44.0

133.0
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Main Inclusion Criteria Key Exclusion Criteria
= Age 240 years * Uncontrolled hypertension
* ACS . i .
* 1 to 12 months prior to randomization NYHA class lll or IV heart failure;
* Acute myocardial infarction (Ml) or unstable angina LVEF <25% if measured
* High-intensity statin therapy™ = History of hemorrhagic stroke
= Atorvastatin 40 to 80 mg daily or
* Rosuvastatin 20 to 40 mg daily or * Fasting triglycerides >400 mg/dL
* Maximum tolerated dose of one of these agents for 22 weeks (4.52 mmol/L)
 Inadequate control of lipids
 LDL-C 270 mg/dL (1.8 mmol/L) or = Coronary revascularization performed

within 2 weeks prior to randomization

* Non-HDL-C 2100 mg/dL (2.6 mmol/L) or
visit, or planned after randomization

* Apolipoprotein B 280 mg/dL
* Liver transaminases >3 x ULN;

hepatitis B or C infection
= Creatine kinase >3 x ULN
* eGFR <30 mL/min/1.73 m?2

= Positive pregnancy test

eGFR, estimated glomerular filtration rate; ULM, upper limit of normal ﬁf{j DYSSEY
Schwartz GG, et al. Am Heart ] 2014;168:682-689.e1. OUTCOMES
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Recommendations for LL
therapy in patients with
moderate-severe CKD

Recommendations

Patients with stage 3—5 CKD have
to be considered at high or very
high CV risk.

388-392

The use of statins or statin/
ezetimibe combination is indicated
in patients with non-dialysis-
dependent CKD.

393,
394,397

In patients with dialysis-dependent
CKD and free of atherosclerotic
CVD, statins should not be
initiated.

395,396

In patients already on statins,
ezetimibe or a statin/ezetimibe
combination at the time of dialysis
initiation, these drugs should be
continued, particularly in patients
with CVD.

Catapano A, et al. Eur Heart J 2016;37:2999-3058

- Rehakeltaotn Cantsca
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Effect of alirocumab on lipids in different subgroups

% change from baseline to W24

Alirocumab Placebo
LO N G -TE R M LS mean LS mean Interaction
Subgroup n (SE) n (SE) : P value
Overall 1530 -61.0(0.7) 780 0.8 (1.0) |-+-|
History of Ml/Ischemic 1 0.2835
stroke :
Yes 734 -63.0(11) 375 0.3(1.5) e
No 796 -59.2(1.0) 405 1.3 (1.4) He—
Baseline total PCSK9 1 <0.0001
level :
Below median 736 -60.1(1.1) 376 -2.8(1.5) e
At or above median 740 -62.2(1.1) 381 5.1 (1.5) aal
Baseline free PCSK9 1 0.0076
level :
Below median 728 -594(11) 387 -05(1.5) o
At or above median 748 -628(1.1) 370 2.9 (1.5) e
Moderate CKD 1 0.0210
Yes 174 -62.0(2.2) 73 8.7 (3.4) ——,
No 1356 -60.9(0.8) 707 0.0 (1.1) e
Diabetes X 0.0957
Yes 545 -60.0(1.3) 273 -1.0(1.8) H-o—
No 985 -61.6(0.9) 507 1.8 (1.3) o
HeFH . 0.6038
Yes 271 -56.3(1.9) 145 7.0(24) el
No 1259 -62.1(0.8) 635 -0.5(1.1) Ho-
-80 -60 —40 =20 0

LS mean difference vs. placebo (95% CI)

Robinson JG et al. NEJM 2015
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Treatment targets and goals for CV prevention

Smoking | No exposure to tobacco in any form.

Diet Healthy diet low in saturated fat with a focus on whole
grain products, vegetables, fruit and fish.

Physical | 2.5-5 h moderately vigorous physical activity per week or
activity | 30-60 min most days.

Body BMI 20-25 kg/m?, waist circumference <94 cm (men) and
weight | <80 cm (women).

Blood <140/90 mmHg*
pressure

Lipids Very high-risk: LDL-C <1.8 mmol/L
LDL-Cis| (70 mg/dL) or a reduction of at least 50% if the baseline®
the is between 1.8 and 3.5 mmol/L (70 and 135 mg/dL).

P""“i” High-risk: LDL-C <2.6 mmol/L (100 mg/dL)  or
S a reduction of at least 50% if the baseline® is between 2.6
and 5.2 mmol/L (100 and 200 mg/dL).

Low to moderate risk: LDL-C <3.0 mmol/L
(115 mg/dL).

Non-HDL-C secondary targets are <2.6, 3.4 and
3.8 mmol/L (100, 130 and 145 mg/dL) for very high-,
high- and moderate-risk subjects, respectively.

HDL-C: no target, but >1.0 mmol/L (40 mg/dL) in men and
>1.2 mmol/L (48 mg/dL) in women indicates lower risk.

TG: no target but <I.7 mmol/L (150 mg/dL) indicates
lower risk and higher levels indicate a need to look for
other risk factors.

Diabetes| HbAlc: <7% (<53 mmol/mol).
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s MNTHERER LDL in healthy neonates
e is 30-70 mg/dl!
It
IKung
Pygmy
San
'WILD PRIMATES:
Bab-oain
Howler monkey
Might monkey
WILD MAMMALS:
Horse
Boar
Peccary

Black rinoceros

African elephant

MODERN HUMANS:
AduRr American

50 70 50 10 120 150 170 180 210
Mean Total Cholesterol (mgidL)

O’Keefe et al; J Am Coll Cardiol 2004:43:2142-2146



Compound heterozygote with 2 PCSK9
loss of function mutations: Very low
LDL-C; no adverse health consequences

32 yo AA woman
Compound heterozygote for 2 PCSK9 loss of function
mutations
LDL-C =14 mg/dL
| O I] [ ] pesks-vrazx
LDL-C (mg/dL): 39 I:| PCSK9-AR97
Percentile
I 14 d
<1
104
<1
kDa :
64 w= . — .

Zhao et al. Am J Hum Genet 2006:;79:514-23
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PROVE-IT Study and very low LDL

Achieved LDL Cholesterol (mg/dl)
>80-100 >60-80 >40-60 <40
Safety Measure n=256 n=576 n=631 n=193 p Trend
Muscle side effects*
Myalgia 6.4 4.3 6.2 57 0.75
Myositis 0.4 0.6 0.6 0 0.64
CK >3x ULN 2.3 0.7 19 1.0 0.18
CK >10x ULN 0 0 0.3 0 0.45
Rhabdomyolysis 0 0 0 0 1.0
Liver side effects
ALT =>3x ULN 3.2 3.0 3.2 2.6 0.98
Study drug discontinued because of LFT 2.0 2.6 2.4 1.6 0.83
Other
Hemorrhagic stroke 0.4 0.2 0 0 0.12
Retinal AE 0.4 0.9 1.0 0 0.48
Suicide/trauma death 0 0 0 0 1.0
Study drug discontinued because of any AE 10.2 9.4 9.7 9.8 0.99
Hazard Ratio
=
T >80-100 ﬁ +—————— Referent
o
£
- >60-80 —— 0.80 (0.59, 1.07)
(=]
-
§ >40 - 60 —— 0.67 (0.50, 0.92)
2
§ <40 —— 0.61 (0.40, 0.91)
0 1 2
Lower Better Higher Better

Wiviott et al. J Am Coll Cardiol 2005;46:1411-16
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Ezetimibe: IMPROVE IT study

Cardiovascular death, MI, documented unstable angina requiring
rehospitalization, coronary revascularization (230 days), or stroke

01 4R 0.936 C1 (0.887, 0.988) Simva — 34.7%

p=0.016 2742 events

EZ/Simva — 32.7%
2572 events

Event Rate (%)

2 K] B 5 7

Time since randomization (years) e o 1 Yr Mean LDL.C TC

Simva 69.9 1451

N EZ/Simva 53.2 125.8
La reduccion de LDL de 69.5 a 53.7 mg/d| T R
se asociaba a menos eventos CV

Median Time avg
69.5 vs. 53.7 mg/dL

Mean LDL-C (mg/dL)

R 1 4 8 12 16 24 36 48 60 72 84 096

AHA, November 2014 _— Time since randomization (months)
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PCSK9i FOURIER Study

022+ H H =0.0012 for th fficient
Primary end point P or the p coefficien
0204 CV death, MI, stroke, coronary revascularization, or unstable angina
. 018
%
§ 016
z
O.lz:l, T T T T T T
1 Secondary end point p=0.0001 for the B coefficient
CV death, Ml or stroke
014
Ez 012+
g 010+
5
008
s Giugliano RP et al; Lancet 2017;0nline

19 38 58 77 97 116 135 154
mg/dl mg/dl mg/dI mg/dl mg/dl mg/dl mg/dI mg/dI
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Event reduction with alirocumab

s : E 309 ., Event rate
Risk of MACE and LDL reduction ~. oo
2.5
- o
3.0 - Event rate =220+
----- 95% CI ;E
- 2.51 sg 157
oP Ta
© 29 -
< Q ».-.. g‘: 10
=220 " 58
°§ Teeel <= 0.5+
%: 1 5 -
= 0
o 1 1 Ll T T T T T 1 1
EQ 0 10 20 30 40 50 60 70 80 90 100
-0
-0y 1.0 Percent reduction in average non-HDL-C
= ’q“, during the treatment period (%)
o F
<= 0.5~ 3.0 1-. —— Event rate
ss. eeaas 95% CI
0 2.5 1

I I 1 I I I 1 1 ) )
0O 10 20 30 40 50 60 70 80 90 100

N
o
1

Percent reduction in average LDL-C
during the treatment period (%)

=
o
1

Adjusted rate of MACE
(per 100 patient-years)
(4}

o
(%]
1

(=]

1 1 1 ] 1 L] 1 1 I I
10 20 30 40 50 60 70 80 90 100

Ray K, et al. Circulation 2016;134:1931-43 Peican isciction I sered s

during the treatment period (%)

(=]
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Safety of alirocumab in 14 clinical trials

Phase 2 studies Pooled group n=5234
3340 ALI, 1894 control
Phase 3 |
ODYSSEY Patients with hypercholesterolemia
studies (heFH and non-FH)
|
| Receiving stable background statin £ other LLT I

PBO-controlled

DFI11565, 12 weeks

ALI (50, 100, 150 mg Q2W,
200, 300 mg Q4W) n=151

PBO Q2W n=31

CL-1003, 12 weeks

ALI (150 mg Q2W, 150, 200,
300 mg Q4W) n=151

PBO Q2W n=15

DFI12361, 12 weeks

ALI (50, 75, 150 mg Q2W)
n=75

PBO Q2W n=25
DFI11566, 8 weeks

ALl 150 mg Q2W n=61

PBO Q2W n=31

EZE-controlled

Not receiving statin
(monotherapy/statin
intolerant population)

] L 4 r

“LONG TERM, 78 weeks ) [(COMBOII, 102 weeks
ALl 150 mg Q2W n=1550 ALI 75150 Q2W n=479

\_ PBO Q2W n=788 J EZE Q2W n=241 y.
HIGH FH, 78 weeks Y (OPTIONS I +Il, 24 weeks )
ALl 150 mg Q2W n=72 ALI 75/150 Q2W n=207
. PBOQ2W n=35 )\ EZEQaW n=202 )

‘FHI1+FHII, 18 weeks ™
ALl 75/150 mg Q2W n=489
\_ PBO Q2W n=244 P,

“COMBO |, 52 weeks )
ALl 75/150 mg Q2W n=207

. PBO Q2W n=107 )

] R

" MONO, 24 weeks h
ALI 75/150 Q2W n=52
\_ EZE Q2W n=51 )

(" ALTERNATIVE, 24 weeks)
ALI 75/150 Q2W n=126

\_ EZE Q2W n=124

Rehakiltaotn Canlsca
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Pooled Pooled LONGTERM
alirocumab alirocumab alirocumab
Primary system organ class, Pooled Pooled 22 LDL-C 22LDL-C 22 LDL-C
% (n) control alirocumab <25 mg/dL <15 mg/dL <25 mg/dL
Preferred term, % (n) (n=1894) (n=3340) (n=T96) (n=288) (n=562)
Infections and infestations 36.3% (687) 38.5% (1286) 34.0% (271) 35.4% (102) 39.0% (219)
Nasopharyngitis 9.3% (176) 9.8% (326) 8.3% (66) 10.1% (29) 10.0% (56)
Upper respiratory tract infection 6.7% (126) 6.1% (2083) 4.5% (36) 5.2% (15) 5.7% (32)
Urinary tract infection 4.1% (77) 4.1% (137) 4.6% (37) 4.9% (14) 5.5% (31)
Influenza 3.9% (73) 5.2% (173) 3.6% (29) 4.2% (12) 4.1% (23)
Bronchitis 3.3% (63) 3.8% (126) 4.4% (35) 3.1% (9) 5.2% (29)
Sinusitis 2.7% (51) 2.6% (87) 2,6% (21) 3.1% (9) 3.0% (17)
Lower respiratory tract infection 1.4% (26) 1.6% (53) 2.0% (16) 2.1% (6) 2.8% (16)
Gastroenteritis 2.3% (43) 1.9% (62) 0.6% (5) 1.0% (3) 0.7% (4)
Musculoskeletal and connective 25.2% (478) 24.2% (808) 21.1% (168) 20.1% (58) 22.6% (127)
tissue disorders
Back pain 4.3% (82) 4.0% (133) 4.3% (34) 4.2% (12) 5.0% (28)
Arthralgia 5.0% (95) 4.0% (134) 3.1% (25) 2.1% (6) 3.2% (18)
Myalgia 4.8% (91) 4.9% (162) 3.1% (25) 3.8% (11) 3.0% (17)
Muscle spasms 2.4% (45) 2.8% (94) 2.5% (20) 3.5% (10) 2.8% (16)
Pain in extremity 3.4% (64) 2.4% (81) 2.1% (17) 1.4% (4) 2.1% (12)
Osteoarthritis 2.2% (42) 2.1% (69) 1.8% (14) 1.0% (3) 2.1% (12)
Musculoskeletal pain 1.4% (27) 1.9% (65) 1.0% (8) 1.0% (3) 1.4% (8)
Gastrointestinal disorders 16.8% (318) 17.0% (567) 12.7% (101) 10.1% (29) 13.7% (77)
Diarrhea 3.9% (74) 4.3% (142) 3.0% (24) 1.4% (4) 3.9% (22)
Nausea 2.5% (47) 2.2% (74) 0.9% (7) 1.0% (3) 0.9% (5)

Seccln de
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Pooled Pooled LONGTERM
alirocumab alirocumab alirocumab
Primary system organ class, Pooled Pooled 22 LDL-C 22LDL-C 22LDL-C
% (n) control alirocumab <25 mg/dL <15 mg/dL <25 mg/dL
Preferred term, % (n) (n=18%4) (n=3340) (n=T796) (n=288) (n=562)
General disorders and 14.9% (282) 15.1% (504) 10.2% (81) 6.9% (20) 11.0% (62)
administration-site conditions
Injection-site reaction 3.9% (73) 5.7% (191) 3.0% (24) 3.5% (10) 3.6% (20)
Fatigue 2.5% (48) 2.8% (93) 2.6% (21) 2.4% (7) 3.0% (17)
Non-cardiac chest pain 1.8% (35) 1.6% (54) 1.8% (14) 0.3% (1) 2.0% (11)
Nervous system disorders 14.9% (283) 14.9% (497) 10.3% (82) 9.0% (26) 11.2% (63)
Dizziness 3.6% (69) 3.0% (100) 1.8% (14) 1.4% (4) 1.4% (8)
Headache 4.6% (87) 4.6% (153) 1.8% (14) 1.4% (4) 1.8% (10)
Hemorrhagic stroke 0.1% (1) 0.1% (2) 0 0 0
Metabolism and nutrition 6.3% (120) 6.9% (232) 7.0% (56) 7.3% (21) 8.0% (45)
disorders
Type 2 diabetes mellitus 0.7% (14) 1.1% (36) 1.8% (14) 1.4% (4) 2.5% (14)
Diabetes mellitus 1.3% (24) 1.2% (39) 1.5% (12) 2.4% (7) 1.4% (8)
Eye disorders 3.7% (71) 4.6% (152) 5.3% (42) 6.9% (20) 6.4% (36)
Cataract 0.9% (17) 0.8% (26) 1.5% (12) 2.4% (7) 1.8% (10)
Neoplasms benign, malignant 2.5% (48) 2.5% (85) 2.8% (22) 2.4% (7) 3.0% (17)

Data from LONGTERM, FH I, FH II, HIGH FH and COMBO Il taken from a pre-specified analysis prior to study completion, which included safety data at

least 52 weeks for all continuing patients.
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2017 Update ESC/EAS on PCSKl

Patients with clinical ASCVD

(CAD, symptomatic PAD, ischaemic stroke)
On maximally tolerated statin therapy

+ Ezetimibe* * According to clinical judgement
/\ and local guidance
LDL-C >3.6 mmol/L LDL-C >2.6 mmol/L (>100 mg/dL) and with additional
(>140 mg/dL) indices of risk severity®

% Including

* Familial hypercholesterolaemia

¢ Diabetes mellitus with target organ damage
(e.g. proteinuria), or with a major risk factor such as
marked hypertension

» Severe and/or extensive ASCV (eg.severe polyvascular
disease, extensive coronary disease - refer to Box 3)

* Rapid progression of ASCVD, i.e. repeated ACS,
unplanned coronary revascularizations, or ischaemic
strokes within 5 years of the index event

Consider a PCSK9 inhibitor § s

Landmesser U, Chapman MJ, et al. Eur Heart J 2018;39:1131-1143
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G u iaS Dl S I | p e m | a Consider if statin-attributed muscle symptoms favour statin continuation / reinitiation J
ESC 2016 /o

Symptomatic & CK <4 X ULN CK =4 X ULN +/- rhabdomyolisis
2-4 weeks washout of statin 6 weeks washout o.f s.mtln until normalisation
of CK: creatinine and symptoms
[

v v

i Symptoms improve:
Sgar:ptom;:;mst. second statin at usual or
statin re-challenge starting dose

|
! !

3:::::::;:;: J Symptoms re-occurJ
Algoritmo para tratamiento l :

. 1) Low-dose third efficacious 1) Low-dose second efficacious’
de molestias musculares en

(potent)® statin; statin;
2) Efficacious® statin with 2) Efficacious’ statin with
H t t t' alternate day or once/twice alternate day or once/twice
p a.C I e n eS CO n eS a I n aS weekly dosing regimen weekly dosing regimen
v v l l
Aim: achieve LDL-C goal* with maximally tolerated dose of statin J
v
Ezetimibe '
v v v
A+ bile acid absorption inhibitor J B + fibrate (not gemfibrozil) J A+B J

} ! !

If still not at goal: consider additional (future) novel therapies: PCSK9 monoclonal antibody therapy, CETP inhibitor

Catapano A et al. Eur Heart J 2016



