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Inhibiteurs de PCSK9 : pour quels patients ?

x> Interprétation des resultats de FOURIER

%> |dentification des patients prioritaires

x> Propositions d’'un Consensus Europeen
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+* (achieved LDL-C
89 mg/dL)

Evolocumab
(achieved LDL-C
30 mg/dL)

) fhad  An Academic Ressarch Ongs

CV Death, M|, or Stroke

etficacitée de 1’évolocumab

Key Secondary Endpoint

Hazard ratio 0.80
(95% €I, 0.73-0.88)
P<0.00001

Placebo
(achieved LDL-C
89 mg/dL)

A
G‘e?, Evolocumab
& (achieved LDL-C

30 mg/dL)

Sabatine et al. N Engl J Med. 2017; 376: 1713-22



Etude SPIRE-2 : critere principal*
(inclusion : LDL-C > 100 mg/dL))

(référence)
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* IDM non fatal, AVC non fatal, hospitalisation pour angor instabis avec nécessité de revascularisation urgente ou décés CV

Ridker et al. N Engl J Med. 2017; 376: 1527-39
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Effect of 2.2 years of treatment with evolocumab on
risk of major vascular events as compared to 5 years
of treatment with a statin

fax events (95% Cl)
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Ference et al. Eur Heart J 2017: online



Effect of PCSK9 inhibitors per mmol/L reduction in LDL-C in a meta-
analysis of the FOURIER and SPIRE-2 trials during the first year of
treatment compared with the effect of statins during the first year of

treatment per mmol/l reduction in LDL-C as reported by the CTT
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revasculanzation 38,185

169,138
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Treatment

PCSK9 mAb

statin

PCSK9 mAb

statin

PCSK9 mAb

statin

PCSK9 mAb

statin

HR (95%Cl)
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&0.88 (0.82-0.95)
&

| 0.88(0.84093)
0.89 (0.81-0.97)
0.88 (0.80-0.97)

0.84 (0.71-0.998)
0.96 (0.82-1.12)

Ference et al. Eur Heart J 2017: online



Effect of PCSK9 inhibitors in the FOURIER trial per mmol/l reduction in
LDL-C during the second year ot treatment as compared to the effect of
statins during the second year ¢t treatment per mmol/L reduction in LDL-C
as reported by the CTT
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Outcome N Treatment

Major Coronary Evget” 27,564 PCSK9 mAb
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r-.'%{é’ Vascular Event PCSK9 mAb \06"082 (0.77-0.87)
g &
@@Oo statin §®« 0.77 (0.73-0.82)

revascularization PCSK9 mAb ‘ 0.79 (0.72-0.87)
statin ’ 0.75 (0.67-0.84)
o

PCSK9 mAb 0.77 (0.63-0.94)
statin 0.77 (0.66-0.91)

Ference et al. Eur Heart J 2017: online



KEY FINDINGS

» For every 1 mmol/L of LDL-C reduction the
relative risk reduction (RRR) of major vascular
events achieved :

« For 1 year of treatment was :
-in SPIRE2=14 %
-in CTT with statins =12 %

* For 2 years of treatment was :
-in FOURIER =17 %
-in CTT with statins =17 %

Ference et al. Eur Heart J 2017: online



Inhibiteurs de PCSK9 : pour quels patients ?

3> |dentification des patients prioritaires



Quels patients prioritaires ?

Medical rationale
(absolute CV risk)
and
cost effectiveness



Who are the very high-risk patients that benefit
the most from non-statin agents ?

Objective : identification of patients with the highest CV
risk on maximum tolerated LLT

Chalienge : assessment for severe risk (extreme risk)

2 main categories :

x> Patients with ASCVL

x> Patients with FH

ASCVD = atherosclerotic cardiovascular disease; LLT = lipid lowering therapy



Who are the very high-risk patients that benefit
the most from non-statin agents ?

Patients with ASCVD FH patients

» LDL-C levels ? » With ASCVD

» Patient groups 7
SNt Jroup » Homozygous FH

= Recurrent, polyvascular

= CABG
RO » « Severe » heterozygous
. FH without clinical ASCVD

» Risk scores ?



Risk for Major CV Events by Achieved
on-Trial LDL-C levels

(adjusted HR (95%CI)*
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0,71
(0,56-0,89) 0,64
(0,53-0,79) 0,58 0,56

(045059 W (0 46-0.67) 0,51

(04206271 0,44
O\)
S (0,35-0,55)
N
&

>175 150 -<175 125-<150 100-<125 75-<100 50-<75 <50 mg/di
> 4.52) (3.88 -<4.52) (3.23-<3.88) (2.58-<3.23) (1.94-<2.58) (1.29 -<1.94) (< 1.29) mmolll

* Adjusted for sex, age, smoking status, presence of DM, SBP, HDL-C and trial

Boekholdt et al. JACC 2014; 64; 485-494



Patients with Recurrent Disease : M1

PEGASUS ftrial : 3-year KM rates for CV events*

Ticagrelor Ticagrelor Plag@ﬁ\go
90 mg 60 mg ,@@"JQ
Patients 3 Year KM (%) 3 Year KM (%) y.\\go‘?ear KM (%)

S
Sétond prior M
P

©
Second Ml

No Second M|

* CV death, MI, or stroke

Bonaca et al. NEJM 2015; March 14: online



Risk of CV Death, Ml or Stroke . i
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@ Benefit of EvolMab Based on
Time from Quallfylng M
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Benefit of EvolMab Based on

# of Rﬁor Mis
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CAD patients with a history of PAD are at higher
risk of future CVD events (analysis from IDEAL trial)

Major CV events*

With PAD at baseline Without PAD at baseline
Simva (rn=194) Atorva (n=180) Simva (n=4255) Atorva (n=4259)

30 -

25 -

*MCE + stroke

20 -

15 -

Event rate (%)

10 -

CAD=Coronary Artery Disease; PAD=Peripheral Artery Disease; CVD=Cardiovascular Disease Stoekenbroek et al. Heart. 2015;101(5):356-62
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Peripheral Artery Disease and Risk In « % «
PIa@ébo Patients
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Brigham and Women’s Hospital and Harvard Medical School

CABG/PCI, and history of stroke or TIA.



High Residual Risk for patients with
diabetes In secondary prevention

2

CTT Méta-analysis
(18 636 people with diabetes) Atorvastatin 80 mg
Major vascular events Diabetes
(control) (statin) Yes No
Diabetes 34.9 % 29.6 % 39.8 %~ 26.1 %*

with CHD RR 0.82 (0.73-0.92)

* CHD, death, nonfatal non—procedure-related Mi,
resuscitated cardiac arrest, and fatal or nonfatal stroke.

CTT Collaborators. Lancet 2008; 371:117-125 Shepherd et al. Diabetes Care 2006; 29: 1220-6
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Atherothrombqﬁc Rlsk Stratification and the

Efficacy and«Safety of Vorapaxar in Patients Wlth
Stable Isghemlc Heart Disease and Prewous
Myocardial Infarction

&

Risk stratification tool based on 9 independent predictors of

recurrent atherothrombosis among placebo-treated patients in the
TRA 2°P-TIMI 50 trial.

age > 75 previous stroke
diabetes previous CABG
hypertension =A\D
smoking CHF

renal dysfunction

Bohula et al. Circulation 2016; 134: 304-313



Risk stratification of CV death, MI, or ischemic stroke 1n
placebo-treated patients with previous MI (risk at 3-year)
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CV death, Ml or Iscl’]eﬂ%’w Strokeat 3 Yr

0% -

# Risk Indicators
Population (N=)
% Population

Total Events (n=)

Q

{Q

Risk Indicators

SEHF
& HIN
& AgezT5h
DM
Prior Stroke
Prior CABG
PAD
eGFR<60

Current Smoking

>5-15%

3.5%

0 1
1626 2953
19 34
52 178

p-trend<0.0001

>15%

~ 20 % population

45.3%

28.8%
3

1094 o° 470 179 79
13 55 2.1 0.9

(@;@3 87 46 32

Bohula et al. Circulation 2016; 134: 304-313



IMPROVE-IT : Risk Stratification of CV death, M1, or
1schemic stroke 1n the control arm (placebo/simvastatin)
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# Risk Indicators
At Risk

% Population

Simva Events

Prior Stroke

Prior CABG

PAD

eGFR <60

Current Smoking

p trend < 0.0001

Bohula et al. 3 Am Coll Cardiol 2017; 69: 911-21
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Prognosis of Patients With Familial
Hyperogl‘i“olesterolemia After Acute Coronar

Syndromes

"CONCLUSIONS: Patients with FH and ACS have a }%«fﬁj adjusted risk of
coronary event recurrence within the first year aftersdischarge than patients

without FH despite the widespread use of high-il;@e‘\hsity statins.

Nanchen et al. Circulation 2016; 134:698-709



Odds Ratio for Corcinary Artery Disease (95% CI)

For a given observed LI?L, FH Mutation Carriers are

30

25

—rd
(@)}

10

2.2

Ref

<130

(12-41) (153719

at Increased Coronary Risk

Familial Hypercholesterolemia Mutation
ENo EYes

25.8
(10.5 - 60.1)

{bé'

17.0
(5.3-77.9)

5.6 (6.2-8.7)

(2.1-17.1) (. 52

4-€2)

3.8

18 (17-49) 5,473,

> 130-160 > 160-190 > 190-220 > 220
LDL-Cholesterol Category (mg/dL)

Khera et al. J Am Coll Cardiol 2016; 67: 2578-89
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Clinical decision algorithm for the use of PCSK9
inhibitors 1n patients with ASCVD

Patients wlth clinical ASCVD
(CAD, symptesnatic PAD, ischaemic stroke)
On maxiiyially 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 a: dmonal
(>140 mg/dL) indices of risk severity*

l % Including ¥
* Familial hypercholesterolaemia Qf
* Diabetes mellitus with target orc@n damage
(e.g. proteinuria), or with a n@?or risk factor such as
marked hypertension /\
* Severe and/or extenslve*cf\scv (eg. severe polyvascular
disease, extensive cg?onary disease - refer to Box 3)
* Rapid progressiqgo“of ASCVD, i.e. repeated ACS,

unplanned cog/@nary revascularizations, or ischaemic

strokes wn,f\@\ 5 years of the index event
P

Landmesser et al. Eur Heart J 2017; online



Clinical decision algorithm for the use of a PCSK9
inhibitor in FH patients without clinical ASCVD

Patients with famiiial hypercholesterolaemia without clinically diagnosed ASCVD
an maximally tolerated statin plus ezetimibe therapy

P
C@éci for additional indices of risk severity
\)ngiabetes mellitus with target organ damage (e.g. proteinuria), or with a major risk
L factor (e.g. marked hypertension)
Lipoprotein(a) >50 mg/dL
Major risk factors: smoking, marked hypertension
>40 years of age without treatment

Premature ASCVD (<55 years in males and <60 years in females) in ﬁrst-d\gf’ree
relatives ‘
Imaging indicators (refer to text)

l

No additional indices of risk severity Addit‘@c\’al indices of risk severity
LDL-C >4.5 mmol/L (>180 mg/dL) L[)_Ql?-@}>3.6 mmol/L (>140 mg/dL)*

<
QOQq * Confirmed on two
‘0‘& consecutive occasions
)
Consider a PCSK9 inhibitor

Landmesser et al. Eur Heart J 2017; online



Conclusion : In summary

‘ EVIDENCE FROM TRIALS

CVD outcoga‘es studies with
PCSK9 n;gnocional antibodies: = W
QF’OURIER SPIRE-2

________ TEE——— Do WY G, | cm— e S P

TRANSLATION TO UNMET NEEDS IN PATIENTS WITH CLINICAL ASCVD OR IN FH

FH PATIESTS
ASCVD PATIENTS R /| THOUT CLISICAL ASCVD

In nonfatal CV events
in very high risk patients

+ ezetimibe* N1 :
Threshold LDL-C el Thres¥old LDL-C

>3.6 mmol/L (140 mg/dL) i >4.5®gmhoVL (180 mg/dL)

' FH PATIENTS
NERERTENES . i WITHOUT CLINICAL ASCVD

Threshold LDL-C ' 3 Threshold LDL-C
>2.6 mmol/L (100 mg/dL) ; O >3.6 mmol/L (140 mg/dL)

* According to clinical judgement and local guidance ASCVD atherosclerotic cardiovascular disease
** On maximally tolerated statin therapy FH familial hypercholesterolaemia

Landmesser et al. Eur Heart J 2017; online
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