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Questions to faculty

There are 3 ways to interact with the
faculty:

* Questions via keypads provided
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Polling

Use the keypads to answer polling

questions

* The presenter will alert you to the polling
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* The question will appear on the keypad 1 ®) X
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Symposium objectives

* Understand the CV risk profile and need for prompt lipid-lowering therapy
in individuals with diabetes and dyslipidemia at high CV risk

* |dentify the most appropriate individuals with diabetes and high CV risk who
may benefit the most from PCSK9 inhibition and how clinical trial evidence
directs best clinical practice use of alirocumab in this population

* Review the clinical implications of PCSK9i use based on its benefit/risk
and safety profile, and overall value

CV, cardiovascular; PCSK9i, proprotein convertase subtilisin/kexin type 9 inhibition 10



Interactivity polling test

What region are you from?
. Europe

North America

South America

. Australia/New Zealand
Middle East

. Asia
. VOTE
. Africa ,
Choose the best option

11

O Mmoo w@>




Interactivity polling test

What is your primary speciality?
. Endocrinologist/Diabetologist
. Lipidologist

Cardiologist

. Internist

General practitioner

Other
VOTE
Choose the best option
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Interactivity polling test

In what year was the construction of the Montjuic Communications Tower
completed?

. 1989
1990
1991
. 1992
1993
1994

mmooOw P

VOTE
| Choose the best option |
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Interactivity polling test

In what year was the construction of the Montjuic Communications Tower
completed?

A. 1989 The tower was built for the 1992 Summer Olympic
Games in Barcelona

B. 1990
* The structure is 136m tall and is located in the

C. 1991 Olympic park

D. 1992 * It represents an athlete holding the Olympic flame

E. 1993 * Because of the tower’s orientation, it also works

F. 1994 as a giant sundial!

14



Diabetes increases CVD risk
about 2-fold on averag
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According to the 2019 ESC/EASD guidelines, for individuals with diabetes, with
persistent high LDL-C despite treatment with a maximum tolerated statin dose, in

combination with ezetimibe, or in patients with statin intolerance, treatment with PCSK9
inhibitor is recommended. What class and level of evidence is this recommendation?
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Introduction

* Total mortality rates are 40% higher in men and 50% higher in women with type 2
diabetes mellitus compared with people without diabetes?

* CVD remains the leading cause of loss of life expectancy in type 2 diabetes and
rates remain elevated compared to those without diabetes?

* Ongoing elevations in CV risk have been reported in recent data from Scotland,
Sweden and the USA34»

1. Read SH, et al. Diabetologia. 2016;59:2106—-13; 2.McGurnaghan S, et al. Diabet Med. 2019;36:718-25; 3.Read SH, et al. Diabet Med.
CVD, cardiovascular disease 2018;35:99-106; 4. Rawshani A et al N Engl ) Med 2017; 377: 300—301; 5. Burrows NR, et al. Diabetes Care. 2018; 41:293-302. 19






Life expectancy is reduced by ~12 years in people

with diabetes with previous CVD?

Modelling of years of life lost by disease status of participants
at baseline compared with those free of diabetes, stroke and Ml
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/. Diabetes and stroke
20 =
o
S
i Emerging Risk Factors Collaboration: 689,300
> 157 participants; 91 cohorts; years of baseline
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3Male, 60 years of age with history of Ml or stroke.
Adapted from The Emerging Risk Factors Collaboration. JAMA 2015;314:52—-60. 21

MI, myocardial infarction



Current CVD prevalence and statin use: example

of Scottish population data

N . -
75% -
Total Cholesterol & Medication
© i .
° I T-chol >=5 & No Statin
§ 50% - | T-chol >=5 & Statin
e T-chol <5 & Statin
. T-chol <5 & No Statin

25%
" - [
NoCVD Established CVD

CVD Status

*  Among 248,400 people with type 2 diabetes, 32% had prior clinical diagnosis of CVD
» Despite 75% currently being on a statin, a quarter (23%) had total cholesterol of 5 mmol/L (193 mg/dL) or more

McGurnaghan S, et al. Diabet Med. 2019;36:718-25. 22



Majority (68—96%) of very high-risk CVD patients

do not attain LDL-C goals
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LDL-C, low-density lipoprotein cholesterol;
NCEP-ATP-IIl, National Cholesterol Education Program—Adult Treatment Panel IlI Mitchell S, et al. BMC Cardiovascular Disorders. 2016;16:74. 23



Statin intolerance

Statins are recommended as first-line lipid-lowering therapy in patients with ASCVD?

Recent guidelines and/or consensus statements recommend the use of ezetimibe or PCSK9is in certain patients
who are unable to achieve therapeutic goals with statins alone or who are statin intolerant!?

Although no definitive rate of statin intolerance has been established, 6-8 observational studies suggest that
up to 25% of patients initiating statins experience some degree of statin intolerance, which contributes to
non-adherence, increased incidence of ASCVD events and higher healthcare costs?

In the overall population, 20—-30% of subjects are suspected to be statin intolerant?

A study of 32,000 patients reported that 5.8% and 6.7% of individuals with and without diabetes, respectively,
had statin-related myalgia3

ASCVD, atherosclerotic cardiovascular disease; 1. Cannon CP, et al. Am J Cardiol. 2019;123:1202-7; 2. Mancini GB, et al. Can J Cardiol.
PCSK9, proprotein convertase subtilisin/kexin type 9 2016;32(Suppl. 7):S35-65; 3. Nichols GA, Koro CE. Clin Ther. 2007;29(8):1761-70.




Residual risk

Patients adherent to lifestyle modifications and statins retain significant residual risk. Despite being on statin therapy,
1in 7 people with diabetes experience a major CV event within 5 years?

Patients with T2DM remain at increased risk for CVD, despite the rise in LDL-C—lowering therapies and impressive
reductions in LDL-C?

Therapeutic strategies targeted towards multiple CVD risk factors will help minimise residual risk?

PCSK9 inhibition achieved through alirocumab or evolocumab can play an important role in reducing residual risk in
selected, high-risk individuals with diabetes!

Whilst additional PCSK9 inhibition can alleviate/further reduce residual risk, it does not reduce it to zero

T2DM, type 2 diabetes mellitus 1. Warraich HJ, et al. Curr Cardiol Rep. 2018;20(12):125; 2. Dash S, et al. Diabetes Obes Metab. 2019;21(Suppl. 10):28-38.
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ESC/EAS 2019 dyslipidemia and ESC/
EASD DM, pre-DM and CVD guidelines
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DM, diabetes mellitus; EAS, European Atherosclerosis Society; EASD, European
Association for the Study of Diabetes; ESC, European Society of Cardiology



ESC/EASD 2019 DM, pre-DM and CVD guidelines:

CV risk categories in patients with diabetes

Very high risk Patients with DM and established CVD

or other target organ damage®

or three or more major risk factors®

or early onset T1DM of long duration (=20 years)

High risk Patients with DM duration =10 years without tar-
get organ damage plus any other additional risk
factor

Young patients (T1DM aged <35 years or T2DM
aged <50 years) with DM duration <10 years,
without other risk factors

bProteinuria, renal impairment defined as eGFR >30 mL/min/1.73 m2, left ventricular hypertrophy, or retinopathy.
¢Age, hypertension, dyslipidemia, smoking, obesity.
T1DM, type 1 diabetes mellitus Cosentino F, et al. European Heart Journal. 2019;00:1-69. 27



Recommended treatment goals for LDL-C—lowering

therapy in 2019 ESC/EAS and ESC/EASD guidelines

Risk category LDL goals (starting with untreated LDL-C)
2016 ( 2019 \
Very-high-risk <1.8 mmol/L (70 mg/dL) <1.4 mmol/L (55 mg/dL)
or >50% | if LDL-C 1.8-3.5 and =50% |
ESC/EAS 2019 dyslipidemia guidelines? ‘ (70 - 135 mg/dL)
High-risk <2.6 mmol/L (100mg/dL) <1.8 mmol/L (70 mg/dL)
or =50% | if LDL-C 2.6-5.2 and =50% |
(100 - 200 mg/dL) \ y,
Moderate-risk <3.0 mmol/L (115 mg/dL) = 2.6 mmol/L (100 mg/dL)
Low-risk =3.0 mmeol/L (115 mg/dL) =3.0 mmeol/L {115 mg/dL)
Targets
In patients with T2DM at moderate CV risk,“ an LDL-C target of <2.6 mmol/L (<100 mg/dL) is recommended. : -- ESC/ EASD 2019 DMI pre'DM

In patients with T2DM at high CV risk,“ an LDL-C target of <1.8 mmoV/L (<70 mg/dL) and LDL-C reduction of at least
50% is recommended.”

In patients with T2DM at very high CV risk,” an LDL-C target of <1.4 mmol/L (<55 mg/dL) and LDL-C reduction of at -
least 50% is recommended.”

In patients with T2DM, a secondary goal of a non-HDL-C target of <2.2 mmol/L (<85 mg/dL) in very high CV-risk
patients, and <2.6 mmol/L (<100 mg/dL) in high CV-risk patients, is recommended.®

and CVD guidelines?

aClass of recommendation; PLevel of evidence
HDL-C, high-density lipoprotein cholesterol; LDL, low-density lipoprotein 1. Mach F, et al. European Heart Journal. 2019;00:1-78; 2. Cosentino F, et al. European Heart Journal. 2019;00:1-69. 28



2019 ESC/EASD DM, pre-DM and CVD guidelines:

recommendations for the management of dyslipidemia
with lipid-lowering drugs

Treatment

[5tatins are recommended as the first-choice lipid-lowering treatment in patients with DM and high LDL-C levels: adminis-
tration of statins is defined based on the CV risk profile of the patient® and the recommended LDL-C (or non-HDL-C)

target levels.
If the target LDL-C is not reached, combination therapy with ezetimibe is recommended.

In patients at very high CV risk, with persistent high LDL-C despite treatment with a maximum tolerated statin dose, in
\cnmhinaﬁnn with ezetimibe, or in patients with statin intolerance, a PCSK? inhibitor is recommended.

Lifestyle intervention (with a focus on weight reduction, and decreased consumption of fast-absorbed carbohydrates and
alcohol) and fibrates should be considered in patients with low HDL-C and high triglyceride levels.

Intensification of statin therapy should be considered before the introduction of combination therapy.
Statins should be considered in patients with T1DM at high CV risk," irrespective of the baseline LDL-C level.
Statins may be considered in asymptomatic patients with T1DM beyond the age of 30 years.

Statins are not recommended in women of childbearing potential.

Cosentino F, et al. European Heart Journal. 2019;00:1-69. 29



Evidence-based use of PCSK9i in 2019 ESC/EASD

DM, pre-DM and CVD guidelines?

ODYSSEY DM-INSULIN trial: Phase lllb, randomised, double-blind, placebo-controlled, multicentre trial. Primary endpoints were

percentage change in calculated LDL-C levels from baseline to Week 242

ODYSSEY DM-INSULIN trial: in insulin-treated individuals with TIDM or T2DM and high CV risk, alirocumab vs placebo reduced LDL-C by 50%

after 24 weeks!?

—&— Alirocumab (n = 287) --CO--Placebo (n = 142)

(B) —e— Alirocumab (n = 49) --O--Placebo (n = 25) (A)
E o g 10+
£ 10+ A
: Y S ST S g
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0 4 8 12 16 20 24 0 4
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1. Cosentino F, et al. European Heart Journal. 2019;00:1-69; 2. Leiter LA, et al. Diabetes Obes Metab. 2017;19(12):1781-92.
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Evidence-based use of PCSK9i in 2019 ESC/EASD

DM, pre-DM and CVD guidelines?

FOURIER trial: randomised, double-blind, placebo-controlled trial
of evolocumab involving 27,564 patients with ASCVD and LDL-C levels
of >70 mg/dL (1.8 mmol/L) who were receiving statin therapy?

FOURIER trial: results demonstrated that primary endpoint (CV death,
M, stroke, hospital admission for UA or coronary revascularisation)
significantly reduced with evolocumab vs placebo?

ODYSSEY OUTCOMES: multicentre, treat-to-target*, randomised, double-blind, placebo-
controlled trial involving 18,924 patients who had an ACS 1-12 months earlier, LDL-C
levels of >70 mg/dL (1.8 mmol/L), and were receiving maximum-tolerated statin3

ODYSSEY OUTCOMES trial: alirocumab significantly reduced risk of primary endpoint
(CV death, M, stroke, or hospital admission for UA) vs placebo3

16- . 14.6 "7 tazard ratio, 0.5 (95% Cl, 0.78-0.93)
Hazard ratio, 0.85 (95% Cl, 0.79-0.92) P<0.00l " '
) 149 p.0.001 ; S 12
e 124 1Q.7 121 6 % Placebo
q) . - —
T 10+ Placebo c 8- Alirocumab
e In both studies, similar 'q__,
=g 9.1 Evolocumab g
) 6.0 safety vs placebo except for S 4
2 6 injection-site reactions?3 =
g ; >
S 4 5.3 £
E (@] 0 I I I 1
3 2 0 1 2 3 4
Ma. at Risk
0 , , I I , ) Fla:::u 0452 B &30 M7l (]
0 6 12 18 24 30 36 Aliracmak e A s e &
Months Months

Cl, confidence interval;

*treat-to-target approach (LDL-C 25-50 mg/dL)

UA, unstable angina 1. Cosentino F, et al. European Heart Journal. 2019;00:1-69; 2. Sabatine MS, et al. NEJM. 2017;376:1933-42; 3. Schwartz GG, et al. NEJM. 2018;379(22):2097-107. 31
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ODYSSEY OUTCOMES study:

diabetes subgroup




Background to the ODYSSEY OUTCOMES

diabetes sub-analysis

* A majority of patients with ACS have a glucometabolic abnormality
(prediabetes or diabetes)

* ACS patients with diabetes are at higher risk for recurrent ischemic CV events
than ACS patients without diabetes, and derive greater absolute benefit from
high-intensity statin therapy or ezetimibe + statin

* Pre-specified sub-analyses to investigate the effect of alirocumab on:

— CV events by glycaemic status at baseline (diabetes, prediabetes or normoglycaemia)

— The risk of new-onset diabetes among those without diabetes at baseline

ACS, acute coronary syndrome Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28.

33



Incidence of CV events in placebo group was greater

In people with vs without diabetes at baseline

24 - B Normoglycaemia
[ Prediabetes

21 - Diabetes

18 &

15+

12+

Incidence (%)

6 -
3 l [H
Major adverse cardiovascular Death from coronary Non-fatal myocardial Ischaemic stroke Unstable angina
events heart disease infarction

Figure 1: Incidence of cardiovascular events in the placebo group, by baseline glycaemic status
Median follow-up was 2.8 years (IQR 2-3-3.4). There were no significant differences between participants with normoglycaemia and those with prediabetes for any of
the outcomes (data not shown).

Pre-specified analysis: normoglycaemia (28%, n=5,234); pre-diabetes (43%, n=8,246); diabetes (29%, n=5,444).
*p<0.0001 comparing diabetes vs normoglycaemia or prediabetes.
IQR, interquartile range Adapted from Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28. 34



No significant difference across glycaemic

categories in lipid concentrations at 4 months

5 — Mormoglycaemia ! ! ! Placebo - 200
— Prediabetes i | i Al ]
— Diabetes | i i irocuma i
4 i Placebo | | 160
g i i | i 3
=) 1 1 1
£ 3 Placebo | + + + | ' ® ? ? Fi0 &
:érz_ + + + i Alirocumab  +1% 0% 0% i i 0% +1% -2% |gg S:
= Alirocumabh  +1% +1% 0% i + + . Alirocumab Placebo | —14% -15% ~16% =
1- s l, 0 e 4 9. 40
+ + + 1 ~54% -54% -54% C+8% +8% 7% +3% +3% +3% !
-64% -64% -65% ; ; ;
o 0
LDL cholesteral ! MNon-HDL cholesterol | HDL cholesteral ! Triglycerides

Figure 2: Lipid concentrations at 4 months after randomisation, by baseline glycaemic status (intention-to-treat analysis)
Error bars are [QRs. Median within-patient percentage changes from baseline are shown below each data point.

HDL, high-density lipoprotein Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28. 35



Relative and absolute risk reduction with alirocumab

on primary MACE by glucometabolic status

A pre-specified analysis of the ODYSSEY OUTCOMES

MACE incidence Relative risk reduction Hazard ratio Absolute risk reduction Absolute risk reduction
Pinteraction=0-98 (95% CI) Pinteraction=0-0019 (95% Cl)
Alirocumab Placebo
n/N (%) n/N (%)
Overall 903/9462 1052/9462 - 0-85 (0-78-0-93) - 1-6% (0-7 to 2-4)
(9-5%) (11-1%) 5 :
Normoglycaemia 192/2639 220/2595 —— 0-85 (0-70-1-03) —— 12%(-0-3t0 27)
(7:3%) (8-5%) i i
Prediabetes 331/4130 380/4116 —-— 0-86 (074-1-00) —-— 1-2% (0-0t0 2-4)
(8-0%) (9-2%) i i
Diabetes 380/2693 452/2751 —— 0-84(0-74-0-97) —— 2:3% (0-4t0 4-2)
(14-1%) (16-4%) 5 5
— Tt
075 085 1.0 32 16 00
Favours Favours Favours Favours
alirocumab  placebo alirocumab  placebo

Figure 4: Relative and absolute risk reduction with alirocumab, by baseline glycaemic status
Median follow-upwas 2-8 years (IQR 2-3-3-4). MACE=major adverse cardiovascular events.

Subgroup analysis of ODYSSEY OUTCOMES trial, patients with DM: x2 absolute risk reduction (2.3%) vs pre-DM, non-DM subjects (1.2%)?

Median (Q1, Q3) follow-up: 2.8 (2.3, 3.4) years.
MACE, major adverse cardiovascular events 1. Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28; 2. Cosentino F, et al. European Heart Journal. 2019;00:1-69. 36



Post-randomisation HbA,, fasting glucose and

new-onset diabetes by baseline glucometabolic status

HbA,, Fasting serum glucose New-onset diabetes
604 mm Alirocumab _ 59+ - 18
ES -4
5.9 _ [ Placebo . 5.8 15 I
£ 58 = o £ = £ 12
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= @065 QC v @00’ K \cps‘* 6\&” ]
Post-randomisation HbA, , fasting serum glucose and NOD, by baseline glycaemic status
Error bars: 95% Cl. Only post-randomisation values before DM medication started and included in the analysis.
New-onset diabetes mellitus:
« All patients without DM": alirocumab 9.6% (95% Cl 8.9-10.3) vs placebo 10.1% (9.4-10.8; p=0.98)
*  Pre-DM subgroup: alirocumab 13.8% (12.8-14.9) vs placebo 15.3% (13.9-16.1; p=0.60)
* Normoglycaemia subgroup: alirocumab 3.0% (2.4-3.7) vs placebo 2.4% (1.9-3.0; p=0.15)
Analysis method for Alc and fasting glucose: repeated-measures mixed-effects model; random effects = slope, intercept;
fixed effects = treatment, baseline value and time.*Without diabetes = prediabetes or normoglycaemia.
Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28. 37

HbA,., haemoglobin A, ; NODM, new-onset diabetes mellitus
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Conclusions (1)

There have been substantial advances in the management and prevention of CVD in patients with
diabetes

However, there continues to be a high prevalence (32%) of CVD among people with type 2 diabetes
and a high level of unmet need for CV risk factor control!

There is substantial scope for reducing the excess risk of CVD in diabetes, through improved
management of known risk factors

In secondary prevention for patients at very high risk, an LDL-C reduction of 250% from baseline
and an LDL-C goal of <1.4 mmol/L (<55 mg/dL) is recommended?

The new guidelines state prevention strategies should not be glucose centric, but a multifactorial
approach with combined reduction in HbA,_, SBP and lipids3

1. McGurnaghan S, et al. Diabet Med. 2019;36:718-25; 2. Mach F, et al. European Heart Journal. 2019;00:1-78;
SBP, systolic blood pressure 3. Cosentino F, et al. European Heart Journal. 2019;00:1-69.




Conclusions (2)

In ODYSSEY OUTCOMES, treatment with alirocumab to target LDL-C levels of 25-50 mg/dL
(0.65-1.30 mmol/L) produced:

e the same relative risk reduction

* and twice the absolute risk reduction

in CV events among people with diabetes as in those without

Clearly, there is a need to easily identify very high-risk groups who derive greater absolute benefits from more
intensive therapies

Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28. 40
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may benefit the most from PCSKS inhibition
in your clinical practice

Professor Luis Masana (Chair)

- . University of Rovira i ViggilJR€|BERDEM
. o : ’ Sﬁ-.n'g

Disclaimer:
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indications. Please consult your local prescribing information before prescribing.
Alirocumab is not available in all countries. Please check with your local regulatory

agencies for more details.
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Alongside people with diabetes, which other patient

populations have shown benefit from treatment
with PCSK9i?

Polyvascular disease (PVD)
Peripheral artery disease (PAD)
Prior CABG

PAD and PVD

All of the above

VOTE
| Choose the best option |

A S A




Initial presentations of cardiovascuar diease (%)

Type 2 diabetes increases the risk of CV diseases:

a cohort study in 1.9 million people

20 -

40 —

100 -~

diabetes

Initial presentation Number of events Hazard ratio p value
of cardiovascular disease (95% ClI)

No Type 2

diabetes diabetes
Stable angina 12232 728 m 1-62 (1-49-1-77) <0-0001
Unstable angina 5286 245 - 1-53(1-32-1.76) <0-0001
Non-fatal myocardial infarction 15191 706 — 1-54 (1-42-1-67) <0-0001]
Unheralded coronary death 5101 255 - 1-43(1-23-1-65) <=0-0001
Heart failure 13072 866 —_ 1.56 (1-45-1-69) <0-00017
Arrhythmia or sudden cardiac death 3218 100 —— 0-95 (0-76-1-19) 0-65
Transient ischaemic attack 10990 513 = 1-45(1-31-1-60) <0-0001
Ischaemic stroke 5643 316 - 1.72(1.52-1-95) <0-0001
Subarachnoid haemorrhage 1260 11 0-48 (0-26-0-89) 0-020
Intracerebral haemorrhage 2265 84 - 1-28 (1-02-1-62) 0-035
Peripheral arterial disease 10074 992 2-98 (2-76-3-22) <0-0001
Abdominal aortic aneurysm 3051 62 ——— 0-46 (0-35-0-59) <0-0001

025 05 1 2 4

Hazard ratio

T TS ST e Ty ey

Cohort study: to assess associations between T2DM and initial manifestations of CVD in the UK (from 4 electronic health data

sources) in people free from baseline CVD. Primary endpoint: first record of 1 of 12 CV presentations in any of the data sources.

N=1,921,260 individuals, of whom 1,887,062 (98.2%) without DM and 34,198 (1.8%) with DM. Follow-up 5.5 years.

Anoop Dinesh Shah, et al. The Lancet Diabetes &
Endocrinology. 2015;3:105-13.

45



Type 2 diabetes is often associated with a mixed

dyslipidemia profile

Diabetic dyslipidemia: not only quantitative lipoprotein abnormalities, but also qualitative and kinetic abnormalities,
resulting in a shift towards a more atherogenic lipid profile?

VLDL LDL HDL

Normal
&
Diabetes % <
t VLDL TGs t LDLapoB v HDL-C
t vLboL apo B ! Particle number v Particle number
f VLDL cholesterol \ Particle size \ Particle size
(small, dense) (small, dense)
Apo, apolipoprotein; HDL, high-density lipoprotein; HDL-C, HDL 1. Verges B. Diabetologia. 2015;58:886—99; Figure adapted from: Diapedia. Treatment of Diabetic Dyslipidaemia. 2014.
cholesterol; LDL, low-density lipoprotein; T2DM, type 2 diabetes Available online: https://www.diapedia.org/associated disorders/61040851150/diabetic-dyslipidaemia-origins-and-treatment

mellitus; TG, triglyceride; VLDL, very-low density lipoprotein [Last accessed September 2019].
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Alirocumab add-on statin therapy improves the

overall lipoprotein profile in patients with T2DM

30
§ 20 -
D
£ 10-
2
0 0 -
5
&= —10 -
@

e

s —20 -

o

ﬁ —30 -

=

S —40 -

=

94 —-50-
—60 -
LS mean
difference

vs usual care

Non-
HDL-C

—32.5%
P < 0001

®m Alirocumab (n=273)
Measured Apo B

LDL-C

~43.0%
P < .0001*

-32.3%
P < .0001*

TC

—24.6%
P <= _0001*

Lp(a)

-27.4%
P <= .0001*

W Usual care (n = 136)

TGs HDL-C LDL-P
number
14.5
82
Non-
30 HDL-C
£ 20-
Y
£ 10+
2
3 0 -
5
= —-104
D
2
s —20
S
5 30
8§ —40-
£
9 —50 -
—4.2% —60 -
P=_2101
dilorencs . 333%

vs fenofibrate

Measured Apo B

LDL-P
size

® Alirocumab (n = 47)

LDL-C

8.7

TC

ODYSSEY DM-DYSLIPIDEMIA study: open-label randomised study to compare alirocumab 75 mg Q2W/150 mg Q2W, with usual care (UC: no
additional lipid-lowering therapy; fenofibrate; ezetimibe; omega-3 fatty acid; nicotinic acid) in individuals with T2DM, and mixed dyslipidemia not
optimally managed by maximally tolerated statins. Primary efficacy endpoint: % change in non-HDL-C from baseline to Week 24. N=413.

LDL-P, low-density lipoprotein particle; Lp(a), lipoprotein(a); LS, least square; SE, standard error; TC, total cholesterol

Safety: incidence of treatment-emergent
adverse events similar in both groups.
No clinically meaningful effect on
glycaemic parameters or change in
number of glucose-lowering agents.

m Fenofibrate (n = 24)

TGs HDL-C LDL-P
number

LDL-P
size

Lp(a)

13.5423

—47.0
-55.7% ~35.2% —25.3% —228% 9.0% 1.1% ~42.4% -3.1%
P <.0001* P <.0001* P <= .0001* P= 004" P =_2651 P=B183 P < .0001 P <= 0001
Ray K, et al. Diabetes Obes Metab. 2018;20(6):1479-89. 47
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Diabetes sub-analyses from
most recent PCSK9i CVOT studies
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FOURIER: evolocumab significantly reduced primary
MACE in people with and without diabetes

Wy
ko NNT 37 | NT 65
16 — 164
ARR=2.7% | - )
_ W — d L 149 ARR =1.6%
%—- 17 = .-J-..._,_,.r" -___..-' - Er 124 - i
E . o L r:
gjﬂ_ P ,_4-‘_'. '!.-H}_ _,-"'-_r__—-__.'_‘
’ r"_r - o - o
=] L - -~ a—
E Ly "f.-'"--. ! H i
~ e
-E i _:.:-‘_J_r'"-'-’-f _'g G- . - d—-'_d_.—""-
I\-|E-I .-""f;l:: E .—"_-d::'-- -
4 e T e
Vs e
2 &c-'f"f HR 0-B3 (95% O 0-75-0093); p=0-000E 2 = HE 0-B7 (95% O 07 9-0.96) p=00052
Absolute risk reduction 2.7% (95% £ 07-4-8) Abrsalute risk reduction 1-6% (95% C1 0:1-3.2)
0 180 360 540 720 900 1080 0 180 360 540 730 500 1080
Numbser of patients ) Days
Placebo 5516 5284 5071 4616 3020 1468 15 Number of patients B
Evolocumab 5515 5309 5119 o) 3048 iy 340 Placebo 8264 7998 7763 730 4817 2407 555
Evolocumab B269 Bn4o 7831 7410 4074 2479 645

Primary efficacy endpoint (CV death, MI, stroke, hospital admission for UA or coronary revascularisation)
The p-interaction value between baseline diabetes status and efficacy of evolocumab was 0.60

FOURIER study design and primary endpoint (overall) provided in Pr. Colhoun’s presentation.
Overall safety, and safety in people with and without diabetes, will be shown in Pr. Navar’s presentation.
ARR, absolute risk reduction; HR, hazard ratio; NNT, number needed to treat Sabatine MS, et al. Lancet Diabetes Endocrinol. 2017;5:941-50. 49



ODYSSEY OUTCOMES DM study: greater CV risk and ARR

with alirocumab in DM vs non-DM

MACE incidence Relative risk reduction Hazard ratio Absolute risk reduction Absolute risk reduction
Pionersion=0-98 {95% Cl) Pirseracman=0-0019 {95% 1)
&lirocumab Placaha
n/N (%) /N (%)
Owverall 903/9462 1052/9462 * 0-85 (0-78-0-93) —~ ol 1:6% (07 to 2.4)
{9-5%) (11-1%) 5
Normoghycaemia 192/2639 2202595 - 0-85 (0-70-1-03) o= 1.2% (-0-3 to 2.7)
(7-3%) (8-5%) i
Pradiabetes 331/4130 380/4116 3 0-86 (074-1-00) o 1:2% (00 to 2-4)
(8.0%) {3-2%) i
Diabetes 380/20693 452{2751 — 084 (0-74-0-97) —_—- 2:3% (04 to 4-2)
(14-1%) (16-4%) i
1 i I ] | | |
075 085 1.0 32 16 00
+— > — >
Favours Favours Favours Favours
alirocumab  placebo alirocumab  placebo

Pre-specified analysis.
Median (Q1, Q3) follow-up: 2.8 (2.3, 3.4) years.

ODYSSEY OUTCOMES study design and primary endpoints provided in Pr. Colhoun’s presentation.
Overall safety, and safety in people with and without diabetes, will be shown in Pr. Navar’s presentation. Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28. 50



The higher the baseline CV risk, the greater

the potential absolute risk reduction
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Greater absolute benefit* on primary MACE™ observed

iIn other sub-groups: additional analysis from FOURIER

A Primary Endpoint in Patients with and without PAD 3-Year KM Rate (%)
18Y Subgroup N Evolocumab Placebo HR (95% Cl) ARR (95% CI) P
o
BB Placebo PAD 16.8% . .
Primary Endpoint
16% | [ Evolocumab N=3,642 PAD
R 070 3.5% ARR
5 : NNT 29
14% 95% CI (0.66 — 0.94) 13.9% All 22,351 <> 13.3 151  0.89(0.82,0.96) 1.8(0.5,3.2)
12% P=0.0098 12.1% '
E ’ e No PAD Timing of qualifying MI |
'g ‘_..-"" . 10.5% } 1.6% ARR . 9 fv g I
T 10% e NNT 63 <2 years 8402 —_— 135 169  0.80(0.71,0.91) 3.4 (1.4,5.3) 0.08
2 8% A " 22 years 13,918 —@+— 133 140 095(0.85 105 0.8(-1.1,2.7)
£ :
T 6% N=23.922 Number of prior Mis E
HR 0.86 '
&% 95% CI (0.80 . 0.93) 22 5285 —a— 187 224 0.82(0.72,0.93) 3.7(0.8 6.6)
P<0.001 . 0.15
. 1 17,047 —@— 115 128 092(0.84,1.02) 13(-0.2,2.7)
2% p-interaction = 0.40 .
[l
0% Residual Multivessel CAD .
D fi
Randomization O 90 180 270 360 450 540 630 720 810 900 Present 5618 S 158 194  0.79(0.69,0.91) 3.6(0.7, 6.4)
Number at risk ! 0.07
Placebo PAD 1784 | 1749 | 1700 | 1854 | 1617 | 1588 | 1536 | 1281 973 695 432 Absent 16,715 — 12.4 13.6 0.93(0.85,1.02) 1.2(-0.3,2.7)
Ewvalocumab PAD 1858 1827 1790 1753 1726 1701 1651 1378 1050 749 460 :
Placebo no PAD 11996 11783 11582 11390 11217 11039 10400 8759 6864 5173 3443 D:_S 10 14'25
EvolocumabnoPAD | 11926 | 11736 | 11568 | 11384 | 11224 | 11081 | 10486 | 8807 | 6972 | 5242 | 3476 : Evolocumab better : Piaceb.o petter
. . i ) i o, 2
«  With PAD, 13% of overall population, of whom 43% had DM? . W!th recen.t MI <2 years, 38% of overall Populatlon, of whom 31% had DM
* With >2 prior MI, 24% of overall population, of whom 36% had DM?
H H [5) H [) 2
*Versus other subgroups; "Composite of CV death, MI, stroke, * With multivessel CAD, 25% of overall population, of whom 35% had DM

hospitalisation for UA or coronary revascularisation.
CAD, coronary artery disease; KM, Kaplan—Meier; PAD, peripheral arterial disease 1. Bonaca MP, et al. Circulation. 2018;137:338-50; 2. Sabatine MS, et al. Circulation. 2018;138(8):756—66. 52



ODYSSEY OUTCOMES: Patients with a baseline LDL-C level of

>100 mg/dL derived a greater absolute benefit on primary MACE
with alirocumab vs those with lower baseline LDL-C

Primary endpoint by LDL-C at baseline
(RRR interaction p-value = 0.09 [pre-specified]*; ARR interaction p-value <0.001 [post-hoc analysis]")

]
=
3

<80 mg/dl {(2.07 mmolfl)

HR 0.86

(95% C10.74, 1.01) 20

Alirocumab

80 to <100 mg/dl

HR 0.96
(95% Cl 0.82, 1.14)

ED-I

16 1 ARR 1.3% (95% CI -0.1, 2.6) 16 ARR 0.3% (95% CI -1.2, 1.8) 16
£12 . £‘|2 L E‘IE 1
8 8 8

Placebo
- | - | =y .
s 8 s 8 =8

4 7 4 7 4 7 ARR 3.4% (95% CI 1.6, 5.2)
u L] | L] | D L] L] L] | n L] | L] |
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
" ot Rick Years Since Randomization ’ ik Years Since Randomization Number at Risk Years Since Randomization
Placebo 3583 3347 3122 1280 256 Placebo 3062 2889 2708 1185 185 Placabo 2815 2568 2371 BBE 178
Alirocumab 3581 3365 3183 1327 233  Alirccumab 3066 8RO 2732 1184 213  Alimcumab 2814 2602 2431 1063 207

2100 mg/dl (2.59 mmol/l)

HR 0.76
(95% Cl 0.65, 0.87)

NNT (to prevent one primary MACE) in patients with baseline LDL-C 2100 mg/dL:
16 (95% Cl 11-34) patients for 4 years

*Based on median follow-up for 2.8 years; "Based on median follow-up for 2.8 years.

RRR, relative risk reduction Schwartz GG, et al. NEJM. 2018;279:2097-107. 53



Alirocumab in patients with polyvascular

disease and recent ACS

ODYSSEY OUTCOMES
prespecified analysis of
influence of polyvascular disease
on primary MACE and death

Categories of polyvascular disease

ODYSSEY OUTCOMES

Coronary disease
(1-12 rmonths post ACS) (n=18,924)

:

Monovascular disease

Polyvascular:
Disease in two beds

l

Polyvascular:
Disease in three beds

p<0.0001

CeVD, cerebrovascular disease

Coronary

Coronary,
without clinical PAD ﬂ“m';:l‘;';;’ i E“"'“[‘:::;:] et PAD and CeVD
or CeVD (n=17,370) in=14%)

DM: 28% DM: 37% DM: 44% DM: 44%

Jukema JW, et al. JACC. 2019;74(9):1167-76.
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Primary MACE: one, two or three vascular beds,

greater ARR in polyvascular disease

. . ARR 13.0 (95% CI -2.0, 28.0) R
HR (95% Cl) HR interaction ARR 1.9 (95% Cl 2.4, 6.2)
8 p-value ARR 1.4 (95% CI 0.6, 2.3)

ARR interaction P = 0.0006

Primary composite

Monovascular disease 0.85 (0.77, 0.93) Three vascular beds

Disease in 2 vascular beds

Coronary and PAD 0.93 (0.67, 1.30) T lar bed
wo vascular beds

Placebo
Alirocumab

.....
-------
-----
------
------

Coronary and CeVD 0.87 (0.63, 1.19)

.....
-
P
an®
P

One vascular bed
Disease in 3 vascular beds 0.64 (0.35, 1.12)

1 2 3
Years since randomization

All patients 0.85(0.78, 0.93)

Safety: No major differences in safety outcomes among the three subgroups

Overall safety from ODYSSEY OUTCOMES will be reported in Dr. Navar’s presentation.
ODYSSEY OUTCOMES prespecified analysis of the influence of polyvascular disease on MACE and death. Jukema JW, et al. JACC. 2019;74(9):1167-76. 55



Patients with ACS and prior CABG derived greater

absolute benefit from alirocumab vs other subgroups

Alirocumab Placebo
% (n) % (n) HR (95% Cl) ARR (95% ClI)
Primary endpoint
No CABG 8.8 (747) 10.2 (857) 0.86 (0.78, 0.95) . 3 1.3% (0.5, 2.2) -
Index CABG? 6.7 (33 7.5 (40 0.85(0.54, 1.35 — 0.9% (-2.3,4.0 ——
naex (33) (40) ( ’ ) % ,4.0) Pre-planned ODYSSEY OUTCOMES
Prior CABGP 24.5 (123) 30.9 (155) 0.77 (0.61, 0.98) —— 6.4% (0.9, 12.0) ] sub-analysis to determine clinical
All patients 9.5(903) 11.1(1,052)  0.85(0.78,0.93) <> 1.6% (0.7, 2.4) < benefit of adding alirocumab to
statin therapy in patients with
All-cause death : recent ACS and prior CABG.
No CABG 3.3(278) 3.7 (314) 0.88 (0.75, 1.03) —- 0.4% (-0.1, 1.0) : No CABG (n=16,896), index CABG
Index CABG? 3.6 (18) 4.1(22) 0.85 (0.46, 1.59) i 0.5% (-1.9, 2.9) (n=1,025), prior CABG (n=1,003)*
Prior CABGP 7.6 (38) 11.2 (56) 0.67 (0.44,1.01) —— 3.6% (0.0, 7.2) —ll—
All patients 3.5(334) 4.1(392) 0.85 (0.73, 0.98) <> 0.6% (0.1, 1.2) <3
| 1 1 1 | 1 1
0.33 0.50 1.0 2.0 12.0% 6.0% 0%

Alirocumab better

HR interaction p-values
Primary endpoint: p=0.71
All-cause death: p=0.48

Placebo better
ARR interaction p-values

Primary endpoint: p=0.0007

All-cause death: p=0.03

Alirocumab better

Placebo better

*No CABG: 27.8% DM; index CABG: 33.8% DM,; prior CABG: 40.6% DM, 38.1% prediabetes, 21.3% normoglycemia.
andex CABG is CABG between the index ACS event and randomization (including 44 patients with prior CABG); PPrior
CABG is CABG prior to the index ACS event. CABG, coronary artery bypass graft

Goodman SG, et al. Poster presentation at the American College of
Cardiology, March 16-18, 2019. Poster number: 1045-07. 56
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All-cause death in ODYSSEY OUTCOMES: all patients

vs patients eligible for 23 years of follow-up

All patients (N=18,924)

Eligible for 23 years’ follow-up** (N=8,242)

A 8- B 8
HR 0.85 (95% CI 0.73, 0.98); P=.03" HR 0.78 (95% CI 0.65, 0.94); P=.01

s 2

S c

© ©

8 8 Placebo

(o)) 47 _ (o)) 4- _

g Alirocumab g Alirocumab

© ©

Q 24 Q 24

< <

0- T T T | 0 T T T |
1 2 3 4 1 2 3 4

Number Number
at risk Years Since Randomization at risk Years Since Randomization
Placebo 9462 9219 8888 3898 737 | Placebo 4126 4061 3987 3898 737
Alirocumab 9462 9217 8919 3946 746 Alirocumab 4116 4059 4007 3946 74¢€

In overall population, 28% had DM at baseline; in population eligible for >3 years’ follow-up, 30% had DM at baseline

*Because all-cause death followed CHD death and CV death in the prespecified hierarchy of main secondary endpoints, the p-value for all-cause
death was considered nominal. Alirocumab is associated with lower all-cause death as compared to placebo. Patients were eligible for >3 years’

follow-up if randomised >3 years before the common study end date. CHD, coronary heart disease
** Patients were eligible for >3 years’ follow-up if randomised >3 years before the common study end date

Steg PG, et al. Circulation. 2019;140(2):103-12.




Pre-specified analysis on total CV events in

FOURIER and ODYSSEY OUTCOMES

FOURIER (stable ASCVD)*? ODYSSEY OUTCOMES (ACS)?

3,000 - 2,905
3000 Total events Difference
RR, 0.82 (95% Cl, 0.75-0.90) between groups 2,520
P<.001 579 -385 Total
- 2,250 4 Events
20004 g
s «—— Additional events — -303 &
=z RR, 0.74 (95% Cl, 0.65-0.85) 1,500 -—a
W 3 -190 First
E E Events
ar =
-
[FE]
1000 -213 750 4
+«— First event —
HR, 0.85 (95% Cl, 0.79-0.92)
0 -
Placebo Alirocumab
0 M Subsequent Event = Nonfatal CV @ Subsequent Event = Death
Placebo Evul.ucumab M First Event = Monfatal CV W First Event = Death
EVOIOC,U il |mprov¢.ed lllitlez] outcome:s colliy sl el (D Geil ;?rlrr!ary Alirocumab was associated with twice the reduction in total number of events (nonfatal CV
endpoint events, driven by decreases in M, stroke, and coronary revascularisation, ..o .
hich led than double th b § . ted d with events and death) than the reduction in first events. Alirocumab reduced total non-fatal CV
which revealed more than double the number of events prevented compared with an events (HR: 0.87; 95% Cl: 0.82 to 0.93) and death (HR: 0.83; 95% CI 0.71 to 0.97)

analysis of only first events

3 Analysis using the Wei et al method, total events : all CV events
bNon-fatal CV event: non-fatal primary endpoints, haemorrhagic stroke, heart failure requiring hospitalisation, and ischaemia-driven coronary revascularisation. Hazard functions for total nonfatal CV events and death were jointly estimated, linked by a shared frailty

accounting for patient risk heterogeneity and correlated within-patient nonfatal events. An association parameter also quantified the strength of the linkage between risk of nonfatal events and death. The model provides accurate relative estimates of nonfatal event

risk if nonfatal events are associated with increased risk for death. 1. Murphy S, et al. JAMA Cardiol. 2019; 4(7): 613-619; 2. Szarek, et al. JACC. 2019; 73: 387-396. 59



ODYSSEY OUTCOMES: MACE in patients with very low LDL-C

on alirocumab compared with PSM patients from placebo group

Alirocumalkb

17 — {entire cohort)

=
8
@
= Placebo N
u - e a
= a- (entire cohort) :_“_.J._r _______ )
g T
. = s Placebo
S 4 S (very low LDL-C)
E AT Alirocumab
O Lt very low LDL-C)
D — I | 1
o 1 2 3 4

¥Years since randomization

HE .85 (85% CI1 0 78-093)
P=0.001

HR 0.71 (95% Cl 0.52-0.98)
P=003%

Post-randomisation LDL-C is confounded by differences in
baseline characteristics. Propensity score matching (PSM)
reduces this confounding

Analysis evaluated efficacy and safety* of very low achieved
LDL-C (<15 mg/dL, median 9 mg/dL) with alirocumab (ALI,
n=730, blinded substitution of placebo (PBO) at median

of 8.3 months from randomisation using PSM to similar
patients treated with PBO (n=2,152)

DM at baseline: 35% in ALl very low LDL-C and 34% in PBO
PSM

Despite blinded substitution of placebo for alirocumab, patients with very low achieved LDL-C on alirocumab had reduced MACE compared
with PSM patients from the placebo group. These patients did not diminish overall efficacy of alirocumab in ODYSSEY OUTCOMES

*Predefined safety: neurocognitive events; haemorrhagic stroke; new-onset diabetes

in patients without diabetes at baseline (blindly adjudicated).
PSM, propensity score matching

Schwartz G, et al. Oral presentation at the European Society of
Cardiology, September 1, 2019. Poster number: P1226. 60




ODYSSEY OUTCOMES: adverse events with very low LDL-C on

alirocumab compared with PSM patients from placebo group

Adverse events in patients with very low LDL-C on alirocumab compared with placebo group before and after PSM

Table 2. Adverse events in patients with very low LDL-C on alirocumab compared with the placebo group before and after PSM

ALl with very o :
_ IqunLc PBO (all) (95 u|:|} P-value PBOPSM | HR(95% ClI)

I I YT I I
Haurmngnm'.ra events, n{%} 10 (1.4) 167 {1.&1 0.71 m.:aa. 135 030 3 {1.41 0.84(041,172) 088
Hemorthagic stroke, n (%) 0(0.0) 16 (0.2) 0.00 0.99 8(0.3) 0.00 099

N | 55 ] ] 6% J | | | 5 | ] |
New-onset diabetes, n (%) 79 (15.1) 676 (10.1) 146(1.16,1.85)  0.001 204(13.0) 1.10(085,143) 046

In PSM comparisons, there was no evidence of association between very low LDL-C levels and increased risk of
neurocognitive events, haemorrhagic stroke or new-onset diabetes with very low achieved LDL-C on alirocumab

Schwartz G, et al. Oral presentation at the European Society of
Cardiology, September 1, 2019. Poster number: P1226.
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2019 ESC/EAS dyslipidemia guidelines: treatment

goal for LDL-C across CV risk categories

Treatment goal
for LDL-C + SCORE <I%

i « SCORE =% and <5%
. / * Young patients (T10M <35 years;
3.0 mmolil - TIDM <50 years) with DM durstion

(116 mg/dL)

Low 10 years without other rick factors

« SCORE 5% and <10%
= Markedly elevated single risk facuors, In
partioular TC =8 mmolL (310 mg'dL) or
LOL-C >4.% mmoliL (190 mgidL) or
BP =180/1 10 mmHg
= FH withowt other major risk factors
= Moderate CED (2GFR 30-5% mLimin)
* DM wilo target organ damage, with DM
duragon =10 years or other additional risk factor

1.8 mmal/L

« ASCVD (clinicallimaging)
(70 mg/dL) *ECDREiIIH':

& =50% « FH with ASCVD or with anather

reduction \\ / major is factor

from -Ill&hptmpuhln_:r.ﬂ
| .4 mmal/L S
baseline major risk factors; or early onset of
(25 mgidL) TIDM of long duration {20 years)

BP, blood pressure; CKD, chronic kidney disease; Laow Moderate Hlﬂ'l vﬂr"}r H#‘l CY Rislk

eGFR, estimated glomerular filtration rate; FH, familial
hypercholesterolaemia Mach F, et al. European Heart Journal. 2019;00:1-78. 63



2019 ESC/EAS dyslipidemia guidelines: recommendations for

the management of dyslipidaemia with lipid-lowering drugs

Recommendations Class®* Level®

(" It is recommended that a high-intensity statin is prescribed up to the highest tolerated dose to reach the goals set for the
specific level of risk.

If the goals® are not achieved with the maximum tolerated dose of a statin, combination with ezetimibe is

\ recommended.

For primary prevention patients at very-high risk, but without FH, if the LDL-C goal is not achieved on a maximum toler-

ated dose of a statin and ezetimibe, a combination with a PCSK9 inhibitor may be considered.

For secondary prevention, patients at very-high risk not achieving their goal® on a maximum tolerated dose of a statin and
ezetimibe, a combination with a PCSK9 inhibitor is recommended.

For very-high-risk FH patients (that is, with ASCVD or with another major risk factor) who do not achieve their goal® on

am

a maximum tolerated dose of a statin and ezetimibe, a combination with a PCSK9 inhibitor is recommended.

)
0

If a statin-based regimen is not tolerated at any dosage (even after rechallenge), ezetimibe should be considered.

If a statin-based regimen is not tolerated at any dosage (even after rechallenge), a PCSK9 inhibitor added to ezetimibe C @

. ]
may also be considered. 0
If the goal® is not achieved, statin combination with a bile acid sequestrant may be considered. - C o

aClass of recommendation; PLevel of evidence; ¢For definitions, see Table 7. Mach F, et al. European Heart Journal. 2019;00:1-78. 64



2019 ESC/EAS dyslipidemia guidelines: recommendations

for lipid-lowering therapy in very high-risk patients with ACS

Recommendations

In all ACS patients without any contra-indication or definite history of
intolerance, it is recommended to initiate or continue high dose statinas
early as possible, regardless of initial LDL-Cvalues.

Lipid levels should be re-evaluated 4—6 weeks after ACS to determine
whether a reduction of at least 50% from baseline and goal levels of LDL-

C <1.4 mmol/L (<55 mg/dL) have been achieved. Safety issues need to be 1 <
assessed at this time and statin treatment doses adapted accordingly.

If the LDL-C goal is not achieved after 4—6 weeks with the maximally

tolerated statin dose, combination with ezetimibe is recommended.

Recommendations
If the LDL-C goal is not achieved after 4—6& weeks despite maximal

tolerated statin therapy and ezetimibe, adding a PCSK9 inhibitor is
recommended.

In patients with confirmed statin intolerance or in patients in whom a

la C
statin is contra-indicated, ezetimibe should be considerad.
For patients who present with an ACS and whose LDL-C levels are not
at goal despite already taking a maximally tolerated statin dose and lla c

[ <]178

ezetimibe, adding a PCSK? inhibitor early after the event (if possible,
hospitalization for the ACS event) should be considered.

Mach F, et al. European Heart Journal. 2019;00:1-78. 65



Recommendations of the 2019 SEA for the clinical
use of PCSK9j

Clinical situation Conditions Recommendation Evidence level

Homozygous Strong Low

<4 risk factors

Familial hypercholesterolaemia | (males <30 y/o, females <45 y/o) >160 . Low
>4 risk factors >130 Strong Moderate
Diabetes >100 Strong Moderate <=
ASCVD >70 Strong Moderate

Ascaso J, et al. Clin Invest Arteriosclerosis. 2019;31(3):128-39. 66



Recommendations of the 2019 SEA for the clinical
use of PCSK9j

Stable >130 Strong Strong
Diabetes + 1 risk factor >100 Strong Moderate —
ACS (<1 year) >100 Strong Moderate
Lp(a) >50 mg/dL >100 Strong Moderate
Atherosclerotic More than 2 risk factors >100 Weak Low
cardiovascular disease Multivessel coronary heart disease >70 Strong Moderate
Peripheral artery disease >70 Strong Moderate
Polyvascular disease (more than one territory) >70 Strong Moderate
Recurrent CHD >70 Strong Low
CKD 23 + 1 risk factor >70 Weak Low
Primary prevention Diabetes + CKD >3b >130 Weak Low -

Ascaso J, et al. Clin Invest Arteriosclerosis. 2019;31(3):128-39. 67
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PCSK9i use in Catalonia

(Official Register 2016—2019)

983 (41%)

Patients (% women)
Age (median IQR)
Hypertension
Diabetes

Obesity

Smoking

ASCVD family history
CHD

Ischemic stroke

PAD

59 (52-66)
501 (51%)
198 (20.1%)
247 (25.1%)
140 (14.2)
433 (44%)
589 60%)
97 (9.9%)

156 (15.9%)

LDL-C

<100 mg/dL 66 (6.7%)
100-129 252 (25.6%)
130-159 295 (30.0%)
160-190 167 (17.0%)
>190 203 (20.7%)
FH 493 (49.3%)
Statin Intolerance 445 (45%)
Statin/high-intensity 701(71%)/(81%)
statin (%)

+ ezetimibe 677 (92%)

529 (53.8%)/
454 (46.2%)

Alirocumab/evolocumab

CatSalut. Servei Catala de la Salut. Inici. http://catsalut.gencat.cat/ca/inici/.
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Conclusions

There is a need to clearly identify populations with the highest CV risk that may benefit the most from
PCSK9 inhibition

The ODYSSEY OUTCOMES and FOURIER sub-analyses in people with diabetes with higher baseline risk have

shown similar relative CV risk reduction and greater ARR on primary MACE versus in those without diabetes

e Additional secondary prevention patient populations with high baseline CV risk who benefited from
greater ARR in primary MACE with PCSK9 inhibition were: recurrent CVD, recent MI, recurrent M| and
PAD for FOURIER and LDL-C>=100 mg/dIl, PVD and previous CABG for ODYSSEY OUTCOMES

The 2019 guidelines (ESC/EAS, ESC/EASD) now recommend for very high-risk populations:
* anew LDL-C target of <55 mg/dL
e PCSK9i if target is not achieved on MTD statin and ezetimibe

71



Recent CVOTs have hlghllghted
efflca Y &
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This Evening Symposium is organized and sponsored by

Schwartz G, et al. NEJM. 2018;379:2097-107; SANOFI| «p REGENERON
Sabatine MS, et al. NEJM. 2017;376(18):1713-23.




Evaluating the benefit/risk and safety profile
of PCSK9 inhibitors: implications in clinical practice

Assistant Professor Ann Marie Navar
Duke University Sch“Medicine

a .
A

Disclaimer:
Sanofi and Regeneron do not recommend the use of any product outside of their approved

indications. Please consult your local prescribing information before prescribing.
Alirocumab is not available in all countries. Please check with your local regulatory

agencies for more details.



Disclosures

Professor Ann Marie Navar has consulted and recieved research support from:
Amarin, Amgen, Sanofi, Regeneron and Janssen. Consulting from NovoNordisk
and AstraZeneca
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PCSK9 inhibitors have a similar safety profile compared to

placebo except for which of the following:

1.
2.
3.
4.
5.

New-onset diabetes
HbAlc

Local injection-site reactions
New-onset diabetes and HbAlc

None of the above

VOTE
| Choose the best option | .




Evolocumab in individuals with type 2 diabetes

Changes in lipid concentrations from baseline to 12 weeks with evolocumab relative
to placebo or ezetimibe in patients with or without type 2 diabetes*

A Evolocumab vs placebo Evolocumab vs ezetimibe

Post-hoc meta-analysis of Phase Ill trials
(12 weeks’ duration) comparing the
efficacy of evolocumab, placebo and
ezetimibe to improve lipid parameters
in adult patients with or without type 2
diabetes

Safety: similar frequency of adverse
events, in evolocumab vs placebo
or ezetimibe in both subpopulations

704 -602

-65-9

Mean change from baseline in LDL
cholesterol concentration (%)

Bl Type 2 diabetes
B No type 2 diabetes

*N=413 patients with type 2 diabetes and 2,119 patients without type 2 diabetes Sattar N, et al. Lancet Diabetes Endocrinol. 2016;4:403-10. 76



Evolocumab vs placebo: subgroup analysis

iIn people with T2DM

LDL-C reductions in patients taking evolocumab were comparable at about 50-60% across all diabetes subgroups

Reductions in LDL-C in subgroups of patients with T2DM

Number of patients Mean percentage change
Evolocumab Placebo from baseline (95% CI)
Baseline insulin use
Yes 23 16 : e | —57.4% (-72.0 to —42.8)
No 174 73 i . —60.5% (-68.8to —52.2)
History of CVD
Yes 88 36 — . —58.6% (-72.2t0 -45.0)
No 109 53 e | —60.5% (-68.4 to —52.5)
Baseline HbA,, i
< median 94 44 ——— | —62.1% (-72.41t0 -51.7)
> median 102 45 ——— | —56.8% (—67.4 to —46.1)
Baseline eGFR
> 60 mL/min/1.73 m? 160 77 ——  —58.9% (—67.3 to —50.4)
< 60 mL/min/1.73 m2 37 12 —— —-60.1% (-72.9 to —-47.3)
Overall 197 89 — | —59.4% (=66.7 to =52.0)
-80 —60 -40 =20 0

Mean change from baseline (%)
Meta-analysis of Phase Il trials (12 weeks’ duration) comparing the efficacy of evolocumab,
placebo and ezetimibe to improve lipid parameters in adult patients with or without T2DM.
N=413 patients with T2DM and 2,119 patients without T2DM. Error bars show 95% Cls. Sattar N, et al. Lancet Diabetes Endocrinol. 2016;4:403-10. 77



Similar reduction of LDL-C with alirocumab

INn DM vs non-DM

Pooled analysis of five Phase Ill trials in ODYSSEY programme

Alirocumab 150 mg Q2W Alirocumab 75/150 mg Q2W
Placebo -« DM (n =277) ~+No DM (n = 535) Placebo -- DM (n=70) ~+No DM (n = 279)

Alirocumab -= DM (n = 552) - No DM (n = 1042) Alirocumab -= DM (n=132) ~ No DM (n = 599)
4, o g
c2 Y P - o2
S O0- — ’ — 5 3 ST
ES 40- £ @
-1 " 30- 1 *=
(@) % Ia) %
§ o 50+ c_*ﬁ [
§ > 60" § >
8 70 ; L] L) L) L) L) L) L] L) S 70 Ll Ll L L) L] L) 1 1

0 4 81216 24 36 52 64 78 0 4 81216 24 36 52 78
Time point (weeks) Time point (weeks)

Assessment of alirocumab efficacy and safety in people with/without DM from five placebo-controlled

ODYSSEY Phase lll studies (data from up to 78 weeks analysed in individuals on maximally tolerated

background statin, three studies with alirocumab 75/150 mg Q2W, two studies with alirocumab 150 mg

Q2W. Primary endpoint: percentage change in LDL-C from baseline to Week 24.

Adverse event groups were generally comparable in all groups (79.8-82.0%).

Q2W, every 2 weeks Ginsberg HN, et al. Diabetes Ther. 2018;9:1317-34. 78



Alirocumab in T2DM and ASCVD: ODYSSEY
DM-DYSLIPIDEMIA and DM-INSULIN1=3

Figure 1. Percentage change from baseline to Week 24 in non-HDL-C, LDL-C, Figure 2. Percentage of individuals achieving non-HDL-C <100 mg/dL, LDL-C
ApoB, and LDL-PN (ITT analysis) <70 mg/dL and ApoB <80 mg/dL at Week 24 ([TT analysis)
DM-DYELIPIDEMIA DA-INSULIN
MonHOLG  LDLG Apo2  LOLPN MonHDLC  LDLC  ApoB LOLPW Hon-HOL-C LoL-C Apoll hce-HOL-C LOL-C Apall
w100 migidL 30 mgdL sl gL o 00 mgidL <0 mgidL i) gL

1) 23

[l
1] r:
oo i
& E
,E # a0 % 1
e i
§ o0 E g
L]
! —40 ]'i
5

-50 i

50

I;:m? =H.1i49) 450 R8) SETEAG -3B0idE TT4E0 ~4A 5 a4 AT1(35 408 [A9) - 000

DM-OYSLIFIDEMIA W Adpooumab n=8d) B LG
OM-DYSLIPIDEMIA B Alpocumab fi=gd) B LG [ned?) iy}
DM-IMEULIN - W Albocumab (ie115) B Plaosho [ness) DM-INSULIN B Alrocumab (n=115) B Placeho {n=55)

LS, least.squaies; SE, slandaid enoi. Nom-HODL-C: 100 mgidl = 2.59 mmdllL; LDL-C. 70 mgAdL = 1.81 mmolL.

Assessment of efficacy and safety of alirocumab in individuals with T2DM, high LDL-C, or non—HDL-C, and established ASCVD receiving MTD.
Safety: 66.7% (alirocumab) and 67.3% (control) of individuals reported adverse events, similar adverse event pattern in both groups.

Individuals with ASCVD and T1DM enrolled in ODYSSEY DM-INSULIN not included in analysis due low number of individuals in this group (alirocumab: n=11; placebo: n=5)

In ODYSSEY DM-DYSLIPIDEMIA, alirocumab significantly reduced non—HDL-C (primary endpoint) and LDL-C vs UC 1. Ray KK, et al. Presented at the XVIIIt International Symposium on
in individuals with T2DM and mixed dyslipidemia on maximally tolerated statin (p<0.0001)2. In ODYSSEY DM-INSULIN, Atherosclerosis, June 9-12, 2018, Toronto, Ontario, Canada;
alirocumab treatment resulted in insignificant LDL-C reductions in insulin-treated individuals with T2DM and T1DM 2. Ray KK, et al. Diabetes Obes Metab. 2018;20(6):1479-89;

3. Leiter LA, et al. Diabetes Obes Metab. 2017;19(12):1781-92. 79

(p<0.0001)3. ITT, intention-to-treat



Alirocumab safety in diabetes

Comparison of LISRs according to diabetes status

Pain Tendemess Erythema/redness Swelling ltching Other
_ DM  Non-DM _ DM  Non-DM _ DM  Non-DM DM Non-DM DM  Non-DM DM  Non-DM
409 [ 409 — [ 409 — 409 — — 4.0+ [ | 409 — [ |
35
3.5+ 3.5 3.5 3.5-
£ 30- 3.0 3.0- £ 3.0- 29
) 2 25
§E 25"‘ 24 2.5- 2.5“ !a%. 2.5' 292
. oy 1.9 o m | ]
95 20 s 20 2.0 18 47 %5:] 2.0
24 1.5+ 1.5+ 12 1.54 B3 1.5- 13
T = 1.0 -
£ 10407 °° 1.0- : 1.04 09 £ 1.0-
0.5+ 0.5 04 0.5- 0.5+
0.0- 0.0- 0.0- . 0.0-
W 6@\ s 5‘36\’@” > 6‘3": ,9‘*’\’ '556\4@”'\ W ‘.v‘p\ cﬁe’\’ %’5’\4719"\ a ﬂ“ ) ta f,;e-"’h ﬂﬁb":‘: ;fﬁ' -3 .ﬁ'ﬁ
‘\,\ »\\ \’\w\ \\v\ «\,\ v&‘\ &gx W ﬁ\,\ \>\ ‘\'\ﬂ N ﬂ\,‘- &k @‘-& cﬁ\'\ \k p“‘

W Unknown severity B Verysevere M Severe M Moderate M Mild

* Pooled data from 14 ODYSSEY trials, N=5234 trial participants, 29.7% (N=1554) with DM
* Overall, treatment-emergent adverse events similar in alirocumab vs control groups, except for more frequent local injection-site reactions with alirocumab
* Less LISRs in DM [HR 1.24 (95% Cl 0.68-2.25)] vs non-DM [HR 1.51 (95% Cl 1.13-2.01)]

In DM, greater number of serious adverse events ([ALI, 19.4%; CTL, 19.7%] vs non-DM [ALI, 14.5%; CTL, 13.5%)]).
No increase in HbA, or fasting plasma glucose vs control treatment groups observed, regardless of diabetes status.
CTL, control; LISR, local injection-site reaction Leiter LA, et al. Diabet Med. 2018;35:1742-51. 80



Statin—diabetes link well documented

Statins increase risk of T2DM: JUPITER trial
Cumulative incidence of diabetes among those with and without major risk factors for diabetes.

No major risk factor for diabetes One or more major risk factors for diabetes *
0157 —— Rosuvastatin 0AE =
—— Placebo
g 010- $ 010+
< 2
i) ©
& .©
= e
e <
£ 005 2 005+
— I
0 I ‘#;l | | 0 T T T T
0 1 2 3 4 0 1 2 3 4

Number at risk . Follow-up (years)
Number at risk

Rosuvastatin 3065 2969 2902 2477 1555 725 473 343 189 48 i
Placebo 5765 5600 5442 4580 2685 1386 909 644 368 128

JUPITER trial: 17,603 individuals without prior CVD or DM randomly allocated to rosuvastatin 20 mg or placebo and
followed for up to 5 years for the trial primary endpoint (M, stroke, hospitalisation for UA, arterial revascularisation
or CV death). *metabolic syndrome, impaired fasting glucose, body mass index >30 kg/m2, or HbAlc > 6 percent.

CVD, cardiovascular disease; CV, cardiovascular; MI, myocardial infarction; T2DM, type 2 DM; UA, unstable angina Ridker PM, et al. Lancet. 2012;380(9841):566-71. 81



Recent Mendelian randomisation studies suggest a potential
link between genetic PCSK9 deficiency and the risk of diabetes




Analysis of transition to NODM in Phase Il PCSK9i trials

in patients without DM at baseline

In a pooled analysis of 10 Phase Ill ODYSSEY trials:
* No evidence was found that alirocumab affects incidence of NODM (n=3,448; follow-up 6—18 months)?!

Transition from baseline pre-diabetes to new-onset diabetes?
% (n) 10.4 (47) 9.3 (84) 5.5 (14) 7.2 (26)
HR versus control (95% CI) 0.90 (0.63-1.29) 1.10 (0.57-2.12)

Transition from baseline normoglycemic to pre-diabetes
% (n) 31.5 (115) 36.4 (261) 24.1 (42) 26.5 (59)
HR versus control (95% CI) 1.20 (0.96-1.49) 0.88 (0.59-1.32)

In CVOT trials with PCSK9i:

+ Overall incidence of NODM did not differ between placebo and evolocumab in FOURIER trial (median follow-up 2.2 years);
HR 1.05 (95% Cl, 0.94-1.17)?

+ No impact of alirocumab on NODM in 13,480 patients without DM in ODYSSEY OUTCOMES study (median follow-up 2.8 years);
HR 1.00 (95% Cl1 0.89-1.11)3

1. Colhoun HM, et al. Eur Heart J. 2016;37:2981-89; 2. Sabatine MS, et al. Lancet Diabetes
*NODM assessed by adverse event or laboratory parameters. Endocrinol. 2017;5:9141-50; 3. Schwartz GG, et al. N Engl J Med. 2018;279:2097-107. 83



FOURIER: evolocumab efficacy in DM

Primary MACE

A. Diabetes 18% 1

16% -

14% -

12% -

10%

8% -

Cumulative Incidence

6% -

4%

2% -

0%

Placebo

Evolocumab

HR 0.83 (95% Cl1 0.75-0.93), P=0.0008
Absolute risk reduction 2.7% (95% Cl 0.7-4.8%)

# of patients
Placebo 5516

Evolocumab 5515

180 360 540 720 900 1080

Days
5284 5071 4616 3020 1468 335
5309 5119 4727 3048 1457 340

* 40% (n=11,031) with diabetes at baseline
— HR 0.83 with diabetes; HR 0.87 without diabetes (p-interaction DM vs non-DM = 0.60)

Study design of FOURIER shown in Professor Colhoun’s presentation.

B. No diabetes

# of patients
Placebo

Evolocumab

Cumulative Incidence

18% -

16% -

14%

12% -

10% -

8% -

6% -

4% -

2%

0%

Placebo

Evolocumahb

HR 0.87 (95% CI 0.79-0.96), P=0.0052
Absolute risk reduction 1.6% (95% Cl 0.1-3.2%)

8264

8269

180 360 540 720 900 1080

Days
7998 7763 7320 4817 2407 555
8049 7831 7410 4974 2479 545

Sabatine MS, et al. Lancet Diabetes Endocrinol. 2017;5:941-51.
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FOURIER: glycaemic parameters and NOD

No impact on glycaemic parameters in individuals
with DM and pre-DM

HbA,, (%)

HbA, . over time

Overall, evolocumab did not increase risk of NODM in participants
without DM at baseline: HR 1.05 (95% Cl 0.94-1.17)

90— —— Evolucumab
—— Placebo

8.5
30
75
70

M—‘—_\_‘_i ’____,_._at s® Diabetes
65—
6.0 - -

Mo diabetes

554
5-0 T T T T T T T

] 24 48 72 96 120 144 168

Weeks

Cumulative incidence of NODM at end of 1, 2 and 3 years of follow-up
(in evolocumab and placebo) among patients without DM at baseline

20%
B Evolocumab

M Placebo
16%
P=0.32
11.6%
12%

8%

Kaplan-Meier Rate in
Patients w/o Diabetes at Baseline

4%

0%

End of Year 1 End of Year 2 End of Year 3

Conversion to diabetes on other subgroups: post-hoc analyses:
*  Pre-DM: in evolocumab vs placebo group, HR 95% CI 1.00 (0.89-1.13)
* Normoglycaemia: in evolocumab vs placebo, HR 95% CI 1.60 (1.13-2.28)

Sabatine MS, et al. Lancet Diabetes Endocrinol. 2017;5:941-51. 85



Evolocumab safety in FOURIER

AE and laboratory E"ﬁl‘;;‘;?gab :'_i;e;(;

Adverse events %

Any 77.4 77.4

Serious 24.8 24.7

AE related or leading to discontinuation 1.6 1.5

Injection-site reaction* 2.1 1.6

Allergic reaction 3.1 2.9 L ) .. . . .

Y ———— 50 48 * Similar safety profile except injection-site reactions
Rhabdomyolysis 0.1 0.1 which were more frequent with evolocumab (2.1% vs
Cataract 1.7 1.8 1.6%) p<0.001

Adjudicated NODM** 8.1 7.7

Neurocognitive event 1.6 1.5

Laboratory results %

Aminotransferase >3 ULN 1.8 1.8
CK>5 ULN 0.7 0.7
Antidrug antibodies 0.3

Neutralising antibodies 0

*Between-group difference nominally significant p<0.001.
**Total N=8,337 in evolocumab and 8,339 in placebo.
AE, adverse event; CK, creatine kinase; ULN, upper limits of normal Sabatine MS, et al. NEJM. 2017;376:1933-42. 86



ODYSSEY OUTCOMES DM study: similar RRR and greater

ARR with alirocumab in the DM population versus placebo

MACE incidence Relative risk reduction Hazard ratio Absolute risk reduction Absolute risk reduction
Pintsraction=0-98 (95% CI) Pinteraction=0-0019 (95% Cl)
Alirocumab Placebo
n/N (%) n/N (%)
Overall 903/9462 1052/9462 - 0-85 (0-78-0-93) il 1-6% (0-7 to 2-4)
(9-5%) (11-1%) | 5
Normoglycaemia 192/2639 220/2595 " 0-85 (0-70-1-03) — 1-2% (-0-3 1o 2-7)
(7:3%) (8:5%) | |
Prediabetes 331/4130 380/4116 —I— 0-86 (0-74-1-00) —-— 1-2% (0-0 to 2-4)
(8-0%) (9-2%) | i
Diabetes 380/2693 452/2751 —il— 0-84(074-0-97) —-—E— 2:3% (0-4 to 4-2)
(14-1%) (16-4%) | !
T i —T—
075 0-85 1.0 32 1-6 0-0
4+— —>pr 4+ —p
Favours Favours Favours Favours
alirocumab  placebo alirocumab  placebo

Figure 4: Relative and absolute risk reduction with alirocumab, by baseline glycaemic status

Pre-specified analysis. Study design provided in Professor Colhoun’s presentation.
Median (Q1, Q3) follow-up: 2.8 (2.3, 3.4) years. Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28. 87



ODYSSEY OUTCOMES: no increased risk of DM,

change in A, glucose

HbA,, Fasting serum glucose New-onset diabetes
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[ Placebo
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Post-randomisation HbA, , fasting serum glucose and NOD, by baseline glycaemic status
Error bars: 95% Cls. Only post-randomisation values before DM medication started and included in the analysis

Alirocumab did not adversely affect measures of glycaemia or increase the risk of NOD

Analysis method for A, and fasting glucose: repeated-measures mixed-effects model;

random effects = slope, intercept; fixed effects = treatment, baseline value and time Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28. 88



Alirocumab safety in ODYSSEY OUTCOMES!

AE and laboratory Alirocumab (N=9,451) Placebo (N=9,443)

Adverse events %

Any 75.8 77.1
Serious 23.3 24.9
AE leading to death 1.9 2.4
AE leading to discontinuation 3.6 3.4
Injection-site reaction 3.8 2.1
General allergic reaction 7.9 7.8
DM worsening or DM complications* 18.8 21.2 * Similar safety profile except injection-site reactions
NOD in patients without baseline DM** 9.6 10.1 which were more frequent with alirocumab (3.8% vs
Neurocognitive event 1.5 1.8 2 1%) p<0001
Hepatic disorder 5.3 5.7
Cataract 1.3 14
Haemorrhagic stroke (adjudicated) <0.1 0.2
Laboratory results %
ALAT >3 ULN 2.3 2.4
ASAT >3 ULN 1.7 1.8
Bilirubin >2 ULN 0.7 0.8
CK>10 ULN 0.5 0.5
Antidrug antibodies 0.7 0.4 *In patients with baseline DM; N=2,688 (alirocumab), N=2,747 (placebo)
**N=6,763 (alirocumab), N=6,696 (placebo)
Neutralising antibodies 0.5 <0.1

ALAT, alanine aminotransferase; ASAT, aspartate aminotransferase 1. Schwartz G, et al. New Eng J Med. 2018;379:2097-107. 89



2018 ACC/AHA guidelines: secondary

prevention in patients with clinical ASCVD

Clinical
ASCVD

Healthy Lifestyle

!

ASCVD not at very high-risk*

L 2

Age =75 yrs

Age >75

Initiation of
moderate or
high-intensity

statin is
reasonable
(Class lla)

Continuation
of
high-intensity
statin is
reasonable
(Class lla)

*Very high risk includes a history of multiple major ASCVD events or 1 major
ASCVD event and multiple high-risk conditions.

ACC, American College of Cardiology; AHA, American Heart Association;
RCT, randomised controlled trial

¥

Very high-risk* ASCVD

¥

If on maximal
statin &
LDL-C =70
mg/dL
(=z1.8 mmol/L),
adding
ezetimibe is
reasonable
(Class lla)

.
-~

A

r

Dashed arrow
indicates
RCT-supported
efficacy,
but is less
cost effective

v

If on clinically judged-maximal LDL-C lowering
therapy & LDL-C 270 mg/dL (21.8 mmol/L),
or non-HDL-C =100 mg/dL (=2.6 mmol/L),
adding PCSK9-1 is reasonable
(Class lla)

Grundy SM, et al. /] Am Coll Cardiol. 2019;73(24):e285—e350.
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2018 ACC/AHA guidelines: focus on new

‘very high-risk” group in secondary prevention

Clinical ASCVD : Major ASCVD events

Recent ACS (within past 12 months)

Healthy lifestyle * History of MI (other than recent ACS event listed above)

* History of ischemic stroke

Very high-risk ASCVD + Symptomatic PAD (history of claudication with ABI <0.85, or previous

Includes history of multiple major revascularisation or amputation)
ASCVD events or 1 major ASCVD
event and multiple high-risk conditions

High-risk conditions

* High-intensity statin therapy is indicated for clinical _
ASCVD * Age 265 years » CKD (eGFR 15-59 mL/min/

° HeFH 1.73 mz)
* Patients at very high risk of future ASCVD events have

ltiole hieh-risk clinical fact * Prior CABG or PCl outside of the * Currently smoking
muftipie high-nisk clinical tactors maior ASCVD event(s) * Persistent LDL-C 2100 mg/dL
* If very high risk and LDL-C 270 mg/dL on maximally « DM (> 2.6 mmol/L) despite
tolerated statin, non-statin therapy should be e maximally tolerated statin
considered therapy and ezetimibe

* History of congestive HF

*Symptomatic PAD indicates history of claudication with ABI <0.85, or previous revascularisation

or amputation.

ABI, ankle—brachial index; HeFH, heterozygous familial hypercholesterolaemia; HF, heart failure;

PCl, percutaneous coronary intervention Grundy SM, et al. J Am Coll Cardiol. 2019;73(24):e285-e350. 91



Ezetimibe in diabetes: IMPROVE-IT

KM Rates of Primary Endpoints

ek [ =0.526 for nan-tiabetics & =<0.001 for diabebes
0.4 -
0.3 -
£
B
:
0.2 -
0.1 -
0.0- T T T T T T T T
Mo diabeles, ezetimiba/sirvasiatin I ETFIR 1720 1550 1371 o0a BEG 362 |
Mo diabetes, placebo/simvastatin | 2459 1923 1781 1817 1439 1] TO0 e
Diabetes, ezebmibe/simvasiatin | 6598 5531 0T 4766 4386 266 AT 1453
Deabetes, placebo/simvasiatin | gsog B448 E050 4758 4400 a8 2601 1514
0 1 2 3 4 5 6 T
Tim (year) post-randemization

7-Year KM Rate (%)

E/S P/S
Primary Endpoint 0.85 P-interaction
Diabetes 40.0 455 _ 0.98|
No diabetes 302 308 | - 0.023
Secondary Endpoint I 0.89
Diabetes 479 514 _._0_97
No diabetes 354 363 —— 0.11
Secondary Endpoint II 0.83
Diabetes 239 27.0 . i
No diabetes 153 160 — O
Secondary Endpoint III
Diabetes 42.0 46.7 0.'86
No diabetes 319 325 0.3 0.021
Tertiary Endpoint 0.78
Diabetes 266 324 1 0.96 0.006
No diabetes 183 19.0 —O—— :
Favors ezetimibe Favors placebo
1 1 1 1 1 1
0.6 0.7 0.8 0.9 1.0 1.1 12

Hazard Ratio and 95% Confidence Intervals

IMPROVE-IT: 18,144 patients after ACS with LDL-C, 50-125 mg/dL randomised to 40 mg ezetimibe/simvastatin (E/S) or 40 mg placebo/simvastatin (P/S). Primary endpoint: CV death, major coronary
events and stroke (DM prespecified subgroup). Rates of prespecified safety events of special interest similar between E/S and P/S, irrespective of DM status, with possible exception of haemorrhagic
stroke (DM: 0.9% with E/S versus 0.4% with P/S (p=0.023); however, p-interaction not statistically significant (p=0.092).

Guigliano RP, et al. Circulation. 2018;137(15):1571-82.

92



2019 ESC/EAS dyslipidemia guidelines

Recommendations for pharmacological LDL-C lowering

Recommendations Class®* Level®

It is recommended that a high-intensity statin is prescribed up to the highest tolerated dose to reach the goals set for the -

specific level of risk.
If the goals® are not achieved with the maximum tolerated dose of a statin, combination with ezetimibe is
recommended.
C

For primary prevention patients at very-high risk, but without FH, if the LDL-C goal is not achieved on a maximum toler- . .. .
Recommendations for lipid-lowering therapy

in very high-risk patients with ACS

ated dose of a statin and ezetimibe, a combination with a PCSK9 inhibitor may be considered.

For secondary prevention, patients at very-high risk not achieving their goal® on a maximum tolerated dose of a statin and
ezetimibe, a combination with a PCSK9 inhibitor is recommended.

For very-high-risk FH patients (that is, with ASCVD or with another major risk factor) who do not achieve their goal® on Recommendations = e

a maximum tolerated dose of a statin and ezetimibe, a combination with a PCSK9 inhibitor is recommended. If the LDL-C goal is not achieved after 4-6 weeks despite maximal

If a statin-based regimen is not tolerated at any dosage (even after rechallenge), ezetimibe should be considered. lla C tolerated statin therapy and ezetimibe, adding a PCSKS inhibitor is
If a statin-based regimen is not tolerated at any dosage (even after rechallenge), a PCSK9 inhibitor added to ezetimibe c o recommended.
=
- o~
may also be considered 2 In patients with confirmed statin intolerance or in patients in whom a lla C
If the goal® is not achieved, statin combination with a bile acid sequestrant may be considered. C @ statin is contra-indicated, ezetimibe should be considered.
For patients who present with an ACS and whose LDL-C levels are not
at goal despite already taking a maximally tolerated statin dose and - -
a

ezetimibe, adding a PCSK9 inhibitor early after the event (if possible,
during hospitalization for the ACS event) should be considered.

Mach F, et al. Eur Heart J. 2019;00:1-78. 93



How can we use PCSK9 inhibition most effectively

in patients with established ASCVD, recent ACS?

* Clinical studies demonstrated that PCSK9 inhibitors (evolocumab in stable ASCVD and alirocumab in recent ACS)
significantly reduced CV risk in people with, and without, diabetes:1-

— Without adversely affecting measures of glycaemic parameters

— Without increasing the risk of new-onset DM in patients with no diabetes at baseline

* Higher absolute CV risk associated with higher* absolute CV benefit on primary MACE in the following subpopulations:

FOURIER? ODYSSEY OUTCOMES®

DM23
PAD# LDL-C >100 mg/dL®
Recent MI® PVD’
Multivessel CAD> CABG?3

1. Sabatine MS, et al. NEJM. 2017;376:1933—42; 2. Sabatine MS, et al. Lancet Diabetes Endocrinol. 2017;5:9141-50;

3. Ray KK, et al. Lancet Diabetes Endocrinol. 2019;7(8):618-28; 4. Bonaca MP, et al. Circulation. 2018;137:338-50;

*Higher absolute risk in comparison to other subgroups. PAD, recent Ml, >2 5. Sabatine MS, et al. Circulation. 2018;138(8):756—66; 6. Schwartz GG, et al. NEJM. 2018;279:2097-107;

prior Ml and multivessel CAD presented in Professor Masana’s presentation. 7. Jukema JW, et al. JACC. 2019 [Epub ahead of print]; 8. Goodman SG,
PVD, peripheral vascular disease et al. Poster presentation at the American College of Cardiology, March 16—-18, 2019. Poster number: 1045-07. 94



My approach to lipids in DM + CVD

Start with a high-intensity statin

— Consider immediate initiation of statin + ezetimibe if LDLm to shorten time to goal

If LDL-C is above goal, add ezetimibe, then add PCSK9i
— If LDL-C <30 mg/dL, may stop ezetimibe to prevent polypharmacy

If LDL-C >100 mg/dL, unlikely to reach target on ezetimibe alone
— Consider PCSK9i before ezetimibe

If TGs 2135 mg/dL after treatment of secondary causes,* add icosapent ethyl

*Secondary causes could include excessive alcohol intake, untreated diabetes, endocrine conditions, renal or liver
disease, pregnancy, autoimmune disorders and use of certain medications. 95



Multiple therapeutic targets for residual risk in
T2DM and CVD: patient-centred decision-making

Factors to consider

| Lifestyle interventions, guideline-directed medical therapy ® Alc control 2> SGLTZi, GLP1-RA lower Alc in addition
l l l to CV risk reduction
v

* Preferred administration route = SC vs PO choice

Lipoproteins Inflammation Metabolism
Residual - * Price = out-of-pocket costs impact adherence/
risk target persistence
Adapted from: Patel KV, et al. Circulation. 2018;137:2551-53. * Preferences 9 risks of therapies (bleeding' atrial
fibrillation, infections)
Multiple options for CV risk reduction beyond ‘the basics’ « Comorbidities = heart failure, diabetic kidney disease

* Aspirin, statin, beta blocker, ACE inhibitor, P2Y12 inhibitor
* PCSK9i, ezetimibe, rivaroxaban, icosapent ethyl, SGLT2i, GLP1-RA

ACE, angiotensin-converting enzyme; GLP1-RA, glucagon-like peptide 1 receptor agonist; PO, oral; SC, subcutaneous;
SGLT2i, sodium-glucose co-transporter 2 inhibitor 96



In individuals with diabetes at very high CV risk, the

-

most recent' ESC/EASD guidelines recommend
the use of PCS hibi

This Evening Symposium is organized and sponsored by

SANOF| v REGENERON
Cosentino F, et al. Eur Heart J. 2019;00:1-69.



Question and answer/panel discussion

All panellists
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Alirocumab new EU indication:

e
]

*Indicated in adults with established ASCVD to reduce CV risk by lowering LDL-C levels, as an adjunct to correction of omm s with
primary hypercholesterolaemia (heterozygous familial and non-familial) or mixed dyslipidemia, as an adjunct to diet: in combination with th&.‘
tolerated dose of a statin with or without other lipid-lowering therapies, or alone, or in combination with other lipid-lowering therapies in patients who are
statin-intolerant, or for whom a statin is contraindicated. 2

Primary hypercholesterolaemia and mixed dyslipidemia (previous lipid indication): in adults with primary hypercholesterolaemia (heterozygous familial and non-

familial) or mixed dyslipidemia, as an agi o diet: in.combination with a statin or statin with other lipid-lowering therapies in patients unable to reach LDL-C
goals with the maximum-tolerated 'nme, or in combination with other lipid-lowering therapies in patients who are statin-intolerant or for
whom a statin is contra-indicated. ‘ o

¢ Sanofi and Regeneron. Alirocumab EU Summary of Produc&ﬁstics, March 2019. A -

This Evening Symposium is organized and sponsored by

SANOF| v REGENERON

®




Conclusion and key take-away messages

Professor Luis Masana (Chair)
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Conclusions and key take-away messages

There is a need to clearly identify populations with the highest CV risk that may benefit the most from PCSK9 inhibition

There continues to be a high prevalence (32%) of CVD among people with type 2 diabetes and a high level of unmet need

for CV risk factor control, and through improved management of known risk factors, there is substantial scope for
reducing the excess risk of CVD in diabetes

Clinical studies demonstrated that PCSK9 inhibitors significantly reduced CV risk in people with, and without, diabetes:

Without adversely affecting measures of glycaemic parameters
* Without increasing the risk of NOD in patients with no diabetes at baseline

The 2019 guidelines (ESC/EAS, ESC/EASD) now recommend in very high risk populations:
* anew LDL-C target of <55 mg/dL

e PCSK9 inhibitor if target is not achieved on MTD statin and ezetimibe
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Thank you for your attention

== Enjoy the remainder of EASD!
: Please remember to complete your ev@liation.form
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