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Inhibiteurs de PCSK9 : pour quels patients ?

 Interprétation des résultats de FOURIER

 Identification des patients prioritaires

 Propositions d’un Consensus Européen
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Etude FOURIER : efficacité de l’évolocumab

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

20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 Le

s E
ntr

eti
en

s d
e B

ich
at,

 To
us

 dr
oit

s r
és

er
vé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.



R

Etude SPIRE-2 : critère principal*                                  

(inclusion : LDL-C > 100 mg/dL))

* IDM non fatal, AVC non fatal, hospitalisation pour angor instable avec nécessité de revascularisation urgente ou décès CV

Ridker et al. N Engl J Med. 2017; 376: 1527-39

R

0.
00

0.
02

0.
04

0.
06

0.
08

0

5309
5312

13

5211
5213

26

5096
5123

39

4173
4209

52

2285
2307

65

1143
1173

78

403
421

91

209
211

104

113
117

117

48
46

130

13
13

143

4
2

 
 
Placebo 224 événements
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HR 0.79
IC 95% 0.65-0.97

p = 0,021
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LDL-c initial133 mg/dL
Incidence de survenue d’événements dans le groupe placebo 

4,19 / 100-personnes.années
Suivi médian 12 mois

Semaines

Diabetes : 47 %
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Ference et al. Eur Heart J 2017: online

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

20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 Le

s E
ntr

eti
en

s d
e B

ich
at,

 To
us

 dr
oit

s r
és

er
vé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.



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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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 of treatment as compared to the effect of 

statins during the second year of treatment per mmol/L reduction in LDL-C 
as reported by the CTT
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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 SPIRE 2 = 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
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Inhibiteurs de PCSK9 : pour quels patients ?

 Interprétation des résultats de FOURIER

 Identification des patients prioritaires

 Propositions d’un Consensus Européen
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Medical rationale
(absolute CV risk)                      

and
cost effectiveness

Quels patients prioritaires ?
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 Patients with ASCVD 

ASCVD = atherosclerotic cardiovascular disease; LLT = lipid lowering therapy

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

 Patients with FH

Challenge : assessment for severe risk (extreme risk)

2 main categories :

Who are the very high-risk patients that benefit

the most from non-statin agents ?
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Patients with ASCVD FH patients

 With ASCVD

 Homozygous FH

 « Severe » heterozygous
FH without clinical ASCVD

Who are the very high-risk patients that benefit

the most from non-statin agents ?

 LDL-C levels ?

 Patient groups ?

 Risk scores ?

 Recurrent, polyvascular
 CABG
 Diabetes
 …
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Risk for Major CV Events by Achieved

on-Trial LDL-C levels

1,00

0,71
0,64

0,58 0,56
0,51

0,44

0

0,2

0,4

0,6

0,8

1

175 150 - < 175 125 - < 150 100 - < 125 75 - < 100 50 - < 75 < 50

(adjusted HR (95%CI)*

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

( 4.52)          (3.88 - < 4.52)    (3.23 - < 3.88)    (2.58 - < 3.23)   (1.94 - < 2.58)    (1.29 - < 1.94)          (< 1.29)  mmol/l
 mg/dl

(0,56-0,89)

(0,53-0,79)
(0,48-0,69)

(0,46-0,67)
(0,42-0,62)

(0,35-0,55)

(Ref.)

* Adjusted for sex, age, smoking status, presence of DM, SBP, HDL-C and trial
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PEGASUS trial : 3-year KM rates for CV events*

Bonaca et al. NEJM 2015; March 14: online

* CV death, MI, or stroke

Patients with Recurrent Disease : MI
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Risk of CV Death, MI or Stroke 
with Each Risk Factor
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CAD patients with a history of PAD are at higher

risk of future CVD events (analysis from IDEAL trial)
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p = 0.046

Major CV events*
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Stoekenbroek et al. Heart. 2015;101(5):356-62CAD=Coronary Artery Disease; PAD=Peripheral Artery Disease; CVD=Cardiovascular Disease

*MCE + stroke
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Peripheral Artery Disease and Risk in 
Placebo Patients
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High Residual Risk for patients with 

diabetes in secondary prevention

Atorvastatin 80 mg

Diabetes

Yes No

39.8 %*       26.1 %*

Shepherd et al. Diabetes Care 2006; 29: 1220-6

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

(18 686 people with diabetes)

CTT Meta-analysis

Diabetes 34.9 % 29.6 %

with CHD       RR  0.82  (0.73-0.92)

Major vascular events

CTT Collaborators. Lancet 2008; 371:117-125

(control)   (statin)
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

0%

2%

4%

6%

8%

10%

12%

14%

Risk of Key Secondary 
Endpoint with Diabetes

No diabetes at baseline

Diabetes at baseline

Months after Randomization

C
V 

D
ea

th
, M

I, 
St

ro
ke

0 6 12 18 24 30 36

Adj Hazard Ratio 1.40
(95% CI 1.23-1.60)

P < 0.0001 8.4%

12.2%

Analyses in placebo arm and adj for age, sex, BMI, race, region, history 

of MI, stroke, PAD, HTN, smoking, HF, eGFR, lipids, statin.
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Bohula et al.  Circulation 2016; 134: 304-313

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 PAD
smoking CHF
renal dysfunction
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Risk stratification of CV death, MI, or ischemic stroke in 

placebo-treated patients with previous MI (risk at 3-year)

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

 5 %

> 5-15 %

> 15 %

 20 % population 
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IMPROVE-IT : Risk Stratification of CV death, MI, or 

ischemic stroke in the control arm (placebo/simvastatin)

Bohula et al. J Am Coll Cardiol 2017; 69: 911-21
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Nanchen et al. Circulation 2016; 134:698-709
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For a given observed LDL, FH Mutation Carriers are 

at Increased Coronary Risk

Familial Hypercholesterolemia Mutation
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Khera et al. J Am Coll Cardiol 2016; 67: 2578-89
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 Identification des patients prioritaires

 Propositions d’un Consensus Européen
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Clinical decision algorithm for the use of PCSK9 

inhibitors in patients with ASCVD
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Clinical decision algorithm for the use of a PCSK9 

inhibitor in FH patients without clinical ASCVD
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Conclusion : In summary

20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 Le

s E
ntr

eti
en

s d
e B

ich
at,

 To
us

 dr
oit

s r
és

er
vé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.



20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 Le

s E
ntr

eti
en

s d
e B

ich
at,

 To
us

 dr
oit

s r
és

er
vé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
17

 ©
 23

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.


