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e AOMlI stade llb

e Dernier bilan découverte des sténoses carotidiennes
bilatérales asymptomatiques
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i,

QUESTIONS

Sténose ICA G ~60% asymptomatique
- Plaque instable

- Intervenir ou PAS intervenir ?
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Proportion Event-free

Proportion Event-free

Any Ipsilateral Stroke

] 202 155 108 49
Med  z32 172 114 7 33
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Month of Study

Lessons learned ...
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% stenosis (ECST method)

NASCET 1991; ECST 1998

CEA

Incision in\ "l

neck

Flague is
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Lessons learned ... CEA

1.0 Any Ipsilateral Stroke
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Carotid Artery Stenting (CAS) vs Carotid Endarterectomy (C|

[ Retrospective, single center study 7} 1853 CEA 478
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CENTRAL ILLUSTRATION: Stenting Versus Endarterectomy for Carotid Ar- "
tery Stenosis: Aggregated Efficacy/Safety Outcome

Treatment of Carotid Stenosis in
Risk Patients with Stenting (CAS) Versus Endarterectomy (CEA)

Carotid Endarterectomy Carotid Artery Stenting

9 Retrospective analysis of multicenter randomized controlled trials.

CAS*
N=1637
2.7%
0.6%
0dds Ra

4 0.1%
CAS CEA tio f—
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
ACT | 2016 X 364 v
CREST 2016 o , 1,240
EVA-352014 265 22 262 “Transfemoral carotid

1CSS 2015 95 857 1 stenting with embolic
SAPPHIRE 2008 18 167 126% protection

m 2544 patients

CEA
N=907

1.5%

1.7%
0.2%

Composite Periprocedural
Death/Stroke/MI and 4-Year
Ipsilateral Stroke Rate
=91

ymptomatic, Non-Oc ogenarian, Standar

Total (95% C1) 3636
Total Events 295

2,890 100.0%

Matsumura et al. J Vasc Surg April 2022

i Surpery Garvin et al. 7 Vasc Surg October 2018 u
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ity: Tau? = 0.04; Chi? = 6.80, df = 4 (P = 015): P = 41%
Test for Overall Effect: Z = 1.48 (P = 014) 0.01

I vaseuiar Surgery

Ottt o o sy bVt ey

P 1 o Copyright © 2022 by the Society for Vascular Surgery®
Favors CAS ~ Favors CEA

Sardar, P. et al. J Am Coll Cardiol. 2017:69(18):2266-75.

UnkaalT) Bl@Thervascsing W @vascsurd

But this is not the end of the story ...

CENTRAL ILLUSTRATION: Selecting a Revascularization Strategy for Stroke
Prevention Among Patients With a Contralateral Carotid Occlusion

Extracranial Carotid Disease
Carotid Artery Stenting Carotid Endarterectomy
G

L2 Revascularization L o
Options for Stroke
Prevention
o

'No Contratateral croua Contratateal ot ‘
ociusion ocducio

AL

i

undergeing CAS (OR 093,
95%01071:1200=056)

Krawisz, AK. et al. J Am Coll Cardiol. 2021;77(7):835-44.
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Meta-analysis of all available randomised trials (2020)

Study or subgroup Stenting Endarterec- Odds Ratie Weight Odds Ratio
tomy
n/N n/N M-H, Random, 95% CI| M-H, Random, 95% CI
1.1.1 Symptomatic carotid stenosis
Kentucky 2001 0/53 1/51 . 0.63% 0.31(0.01,7.9]
WALLSTENT 2001 13/107 5/112 [ 5.54% 2.96[1.02,8.61)
EVA-35 2006 27/265 11/262 —e 11.67% 2.59[1.26,5.33)
SPACE 2006 45/607 19/589 - 27.88% 1.13[0.72,1.76)
BACASS 2008 0/10 1/10 * 0.59% 0.3(0.01,8.33]
ICS5 2010 65/853 34/857 -.- 29.93% 2[1.3,3.06]
CREST 2010 40/668 21/653 —— 19.92% 1.92(1.12,3.29]
Ostrava 2014 1/39 1/48 0.83% 1.24[0.07,20.43]
Subtotal (95% Cl) 2602 1582 @ 96.98% 1.74[1.3,2.33]
Total events: 191 (Stenting), 113 (Endarterectomy)
Heterogeneity: Tau?=0,03; Chi*=8.46, di=7(P=0.29); I’=17.3%
Test for overall effect: 2=3.72(P=0)
CAS < 1 > CEA

CAS was associated with a higher risk of death or any stroke than CEA
- Increase in periprocedural strokes in CAS
— But cranial nerf injury and Ml in CEA..

Muller et al. Cochrane Database Syst Rev 2020
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V VAUD Study or subgroup Odds Ratio Weight 0Odds Ratio
Plague is
1< 70 y o M-H, Random, 95% CI M-H, Random, 95% CI

EVA-35 2006 10/127 6/106 —r— 7.21% 1.42(0.5,4.06]
SPACE 2006 17/347 22/333 e 14.41% 0.73(0.38,1.4)
BACASS 2008 0/4 0/2 Not estimable
CREST 2010 9/351 6/327 N i 7.3% 1.41[0.5,4]
ICSS 2010 20/395 14/404 . 13.21% 1.49(0.74,2.98)
Ostrava 2014 0/23 1/34 = 0.91% 0.48(0.02,12.18)
Subtotal (95% C1) 1247 1206 Q& 43.11% 1.11[0.74,1.64]
Total events: 56 (Stenting), 49 (Endarterectomy)
Heterogeneity: Tau’=0; Chi’=2.96, df=4(P=0.56); I"=0%
Test for overall effect: 2=0.49(P=0.62)
270y
EVA-35 2006 17/138 5/156 N 7.51% 4.24(1.52,11.83]
SPACE 2006 28/260 17/256 —— 15.05% 1.7(0.9,3.18]
BACASS 2008 0/6 18 . 0.85% 0.38[0.01,11.17]
CREST 2010 31/317 15/326 — 14.582% 2.25(1.19,4.25]
ICSS 2010 45/458 20/453 —— 17.71% 2.36(1.37,4.06]
Ostrava 2014 1/16 0/14 . 0.89% 2.81[0.11,74.56]
Subtotal (95% C1) 1195 1213 -> 56.89% 2.23[1.61,3.08]
Total events: 122 (Stenting), 58 (Endarterectomy)
Heterogeneity: Tau®=0; Chi’=3.34, df=5(P=0.65); I'=0%
Test for overall effect: Z=4.84(P<0.0001)
Total (95% CI) 2442 2419 <D 100% 1.67(1.22,2.28]
Total events: 178 (Stenting), 107 (Endarterectomy)

CAS (e e CEA

Muller et al. Cochrane Database Syst Rev 2020
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Meta-analysis of all available randomised trials

Study or subgroup Stenting Endarterec- Odds Ratio Weight Odds Ratio
tomy
n/N n/N M-H, Random, 95% Cl M-H, Random, 95% Cl

Kentucky 2004 0/43 0/42 Mot estimable
CREST 2010 15594 B/S8T - 39.7T% 1.88]0.79,4.46]
Houston 2014 0/29 0/31 Mot estimable
Ostrava 2014 0/38 0/25 Not estimable
SPACE-2 2016 57197 47203 * 16.86% 1.3(0.34,4.9]
ACT-12016 31/1089 6364 —_—lG 38.29% 1.75[0.72,4.22)
Carmel Medical Center 2017 2/c8 1/68 + ’ 5.07T% 2,03(0.18,22.93)

Total (95% Cl) 2058 1320 100%% 1.72[1,2.97]
Total events: 53 (Stenting), 19 (Endarterectomy)

Heterogeneity: Tau®=0; Chi*=0.23, df=3(P=0.97); 1*=0%
Test for overall effect: Z=1.95(P=0.05)

CAS < . -I:-.1 o:z e:n:s 1 z 5 1|:; | >CEA

A small non-significant increase in the risk of stroke or death within 30 days of treatment with CAS compared to CEA
—> But available evidence is insufficient

Muller et al. Cochrane Database Syst Rev 2020
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CREST symptomatic and asymptomatic patients g
10 years follow-up

Symptomatic stenosis of 70% or more and asymptomatic stenosis of 80% or more

A Primary Composite End Point

1007 2079 100- 20
B0+ 134 B0 154
Stenting Stenting
E o - E o . __,_l—"-'-lr
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1] 1 1 ] 1 | ] 1 1 0 1 ] 1 I L ] I 1
G i . 4 I B £ g 10 ] 1 4 5 & 7 -] g 10
Follow-up (yr] Follow-up [yr)

B Stroke or Death

No significant difference over 10y

But periprocedural risk higher in CAS group than in CEA...Does (age and) symptomatic status matter?

Brott et al, NEJM 2010 and 2016
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S QUESTIONS

In symptomatic patients:

v CAS was associated with higher risk of stroke (30 d) than CEA
v’ >>>>Periprocedural Stroke in patients >70 years
v Beyond 30 days after TTT, CAS was as effective as CEA

In asymptomatic patients:

v A small non—significant increase was observed in the risk of stroke (30 d)
with CAS compared to CEA
v’ The risk of stroke during follow-up did no differ
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= QUESTIONS

Do these data allow us to draw reliable conclusions?
- Patient recruitment performed more than 20 years ago for same RCT ...

- Medical management has evolved ...
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Asymptomatic carotid stenosis

ACST-2

Asymptomatic carotid stenosis of 60% or higher

A Proceduwral death or any fatal or disabling stroke C Procedural death or any stroke
1040 — LA B ]u:.u}
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o 1 4 3 q 5 I Years

The effects of the two procedures on disabling or fatal events are approximately equal
- Non-disabling procedural stroke slightly higher with CAS
- No effect on subgroup analysis

Halliday et al. Lancet 2021
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ECST 2

Asymptomatic or symptomatic carotid stenosis of 250% + 5-year predicted risk of ipsilateral stroke <20%

Cumulative incidence of periprocedural
death, stroke, or myocandial infarction (%)

A
100 }, OMT alone
2 —— OMT plus revascularisation
15+ =
RD -0-3% (95% (1 -6-1t0 5-6), %
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No evidence for a benefit of revascularisation in addition to OMT

Donners et al, Lancet Neurol 2025



o Asymptomatic/low-risk symptomatic stenosis
ECST 2
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oOMT OMT +
alone revascula-
Asymptomatic or ) risstion (M) wins()
y p All patients 214 214
Symptomatic
MNo 129 129
Yeg 85 85
Age
=70 88 a1
=70 126 123
I # | sex
J Female 66 67
= Q
i E Male 148 147
é m Risk group
[ )
- = Asymptomatic, stenosis < 69% 47 48
|- T p——
= Asymptomatic, stenosis = 70% 82 81
E E Symptomatic, CAR score <15% 35 35
= E Symptomatic, CAR score 15-19% 50 S0
& = [owpews
25 Mo 151 160
al Yes 63 54
-
- Hypertension
. =]
5 & Mo 52 50
E &5 Nas 162 164
=
et _E Severity of stenosis
= 69% 103 91
= 70% 111 123
Contralateral stenosis or occlusion
= 50% 109 117
=51% 71 59
Unknown 34 38
Centre
Centres with < 20 patients 89 87
Centres with = 21 patients 127 252
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146
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16.6
91
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1.01(0.60 to 1.71)

0.68 (0.35 to 1.34)
1.85(0.79 to 4.35)

0.64 (0.25 to 1.65)
127(0.68 to 2.38)

2.45(0.91 to 6.51)
0.68 (0.36 to 1.27)

0.86 (0.25 to 2.92)

0.62 (0.28 to 1.39)
! MA
— e 1.27 (0,50 to 3.21)
—. 107 (058 to 1.99)
—_—— 0.91(0.35 to 2.39)
-— 0.75(0.18 to 3.08)
—— 1.08(061 to 1.88)

;
—Ll 144 (066 to 3.12)
—— 0.76(0.38 to 1.53)

1
— 1.11 (050 to 2.46)
[ —— 1.10(0.47 to 2.57)
v 0.81(0.24 to 2.67)

.
o 0.64(0.27 to 1.50)
——— 1.34 (0,69 to 2.61)

1

10 025 050 1.0 20 40 80

Win ratio (95% CI)

-+

OMT + revascularization
better

OMT alone better

eral stroke <20%

% (95% Cl-7-1to 2-3),
p=0-14

Donners et al, Lancet Neurol 2025




.. Asymptomatic/low-risk symptomatic stenosis
V VAUD-VALAIS ECST 2

OoMT OMT + OMT +
alone revascula- OMT alone revascula-
Asy m ptO m ati C O r . (M) risation (N} wins (3¢) risation wins (%) Win ratio FBS% confidence interval) e r.a I St ro ke < 20%
all patients 714 714 114 11.2 —— 101 (060 to 1.71)
Symptomatic !
MNo 129 129 94 13.7 e - 0.68(0.35 to 1.34)
Yeg 85 85 1486 79 PR — 1.85(0.79 to 4 35)
Age ;
=70 88 a1 7.0 10.3 —_—— 0.64 (0.25 to 1.65)
=70 126 123 148 11.7 —— 127 (068 to 2.38)
B £ [ ;
35 Female 66 67 16.6 6B — e 4 245(091t0651)
E E Male 148 147 91 134 —— 068(0.36t0127)
-] _'.-E Risk group !
E _E Asymptomatic, stenosis < 69% 47 48 83 97 ’ - " 0.86(0.25t0 2.92) A [-:_; L3 | -f1to 2._.}}__
o _3 Asymptomatic, stenosis = 70% 82 81 99 15.9 ._¢_._. 0.62(0.28 to 1.39) n=0-14
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14.4

Centres with < 20 patients 89 87 8.2 12.9 —— 0.64(0.27 to 1.50)
Centres with = 21 patients 252 17.9 133 ——— 1.34(0.69 to 2.61)
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Win ratio (95% CI)

OMT + revascularization OMT alone better
better Donners et al, Lancet Neurol 2025




It’s not over yet ... Nov 21 2025
CREST 2

Asymptomatic carotid stenosis 270%
MT alone vs CAS + MT and vs CEA + BMT

L D

A Primary-Outcome Analysis
100- M
6 jl Medical therapy alone (stenting trial)
E 80 L= — 1)
St 4 AT .
_ e B etomy
= E 60 3 !—"'_'_’7 r
?f—’ A= 2+ _r'_l_,-—l—‘
i’ =
E 20- 0 . . | |
0 1 2 3 4
0 — | — — I = I |
0 1 2 3 4
Years of Follow-up

- In patients with asymptomatic high-grade stenosis CAS led to a lower risk of a composite
oucome (perioperative stroke/death/ipsilateral stroke within 4 y) than MT alone
- CEA did not lead to a significant benefit

Brott et al, NEJM 2025
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It’s not over vet ...

v t
Subgroup Absolute Difference in 4-Yr Estimated Event Rate (95% Cl)
Stenting trial Endarterectomy trial
percentage points

All patients — —
Age

=70 yr T —_—

=70 yr —— ——

=B0 yr —— -

=B0 yr - —_—
Sex

Male —— ——

Female T ——
Peak systolic velocity

<342 cmnfsec —P— -

G e —— 1=
Hypertension

Mo —_— —_—

Yes |—— ..
Diabetespellitus
—_— T——

Yes - —
D Y5 || ia

Yes —e— —
Smokiag

& — =

Yes —_— —_—
CHA,DS,-VASc score

0-3 —_— S —

=4 ——— —_———
Syrmplomatic status of target artery

Lifetime asymptomatic —— ——

Previous stroke or TIA - + - -
Symptomatic status of contralateral artery

Lifetime asymptomatic — ——

Previous stroke or TIA —_— -

T T T T T T T T T T T T 1 rmrT T T LI T T T T 1
-10-3 -6-4-20 2 4 6 8 10121416 -10-8-6-4-20 2 4 6 810121416
Medical Therapy Stenting + Medical Medical Therapy  Endarterectomy+
Alone Better Therapy Better Alone Better  Medical Therapy
Better Brott et al, NEJM 2025
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It’s not over vyet ...

Subgroup Absolute Difference in 4-Yr Estimated Event Rate (95% Cl)
Stenting trial Endarterectomy trial
percentage points
All patients — —
Age
=70 yr - —_—
=70 yr b —o— —T—
B Periprocedural Component of Primary-Outcome Analysis (days 0 to 44)
34
100+ y
[ 80 + T 1
=
o 1-
W o 4
(=% E Al — 1 !
B 2 T
Bo 5 . — . —
5 ";:' 40 Medical therapy Stenting Medical therapy  Endarterectomy
5 alone alone
=2
a 20~ Stenting Trial Endarterectomy Trial
1] - - = — S

Medical therapy Stenting

Medical therapy Endarterectomy
: - 2

Frevious stroke or TTA

Symptomatic status of contralateral artery
Lifetime asymptomatic
Previous stroke or TIA

——

| B —

T T T 71 T T T 1
-10-3 -6-4-20 2 4 6 8 10121416

LI T T 1
-10-8-6-4-20 2 4 B

T T T 1
810121416

Medical Therapy
Alone Better

Stenting + Medical
Therapy Better

Medical Therapy  Endarterectomy+
Alone Better  Medical Therapy

Better

Brott et al, NEJM 2025



Once again ... it’s not over yet
Lessons learned - 2

Stroke risk associated with carotid stenosis has decreased !

D Rate of Recurrent Stroke According to Cause of TIA
or Minor Stroke (TOAST Classification)

10

Treatment received
-&- CEA - Endarterectomy
-* CAS - Stenting

Large-arfery

atherodclerasis
!_r

q!h;r_rdzterrﬂ iried

CALSE

A Cardinarmbalizm xx_‘_

Smalbvassel
aoclusian ~-
-'_'_I
I'_.

o
— .
.-_l_""',‘_ﬂ— ’ Urndeter rrined
caLse

=]
i

Recurrent Stroke Rate (%)

P<0.001 by lag-rank test
o 1 T
0 3 & 9 12

Risk of stroke or death within 30 days

=
=
i

- L ] T LN ] | T (T T T
Marths 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year treated

Amarenco NEJM 2016; Muller 2019; Montorsi 2020



Once again ... it’s not over yet
Lessons learned - 2

Stroke risk associated with carotid stenosis has decreased !

D Rate of Recurrent Stroke According to Cause of TIA
or Minor Stroke [TOAST Classification)

ntion
of secondary preve |
t entional techniques

Amarenco NEJM 2016; Muller 2019; Montorsi 2020
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% QUESTIONS

Mais alors..
Quand faut-il intervenir ?
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ST A step backwards

NASCET = B-A X 100 = % stenosis

B Barnett NEJM 1991; Freilinger JACC Cardiovasc Imag 2012



i |dentifying high-risk carotid plagues

V VAUD-VALAIS
Factors strongly associated with stroke risk :

= Plague morphology

e Lipid-rich necrotic core (LRNC): HR 3.00
* Thin/ruptured fibrous cap (TRFC): HR 5.93
* Intraplaqgue hemorrage (IPH): HR 7.9 and 10.2 (in asymptomatic and

symptomatic patients respectively) 2 plague progression — LRNC
rapid enlargement (28.4% with IPH vs -5.2% no IPH)

= HITS (high-intensity transient signals) during monitoring
* Asymptomatic stenosis : HITS presents HR 7.46
* Symptomatic carotid stenosis : HITS presents OR 9.57

TAKAYA. Circulation 2005; GUPTA. Stroke 2013; VAN DIJK. AINR 2015; KING Stroke 2009; Markus Lancet Neurol 2010; Schindler JACC 2019



o ememens  ldentifying high-risk carotid plagues — Imaging
V VAUD-VALAIS

Intraplaque haemorrhage Lipid-rich necrotic core Neovascularisation Carotid plaque thickness

I gPost-contrast phase

Surface morpholo

e
2.116 mm? (W: 1.709 mm H: 1.577 mm)
fean; 60,500 SDev: 17.767 Sumn 847
Min: 37.000, Max: 91,000

x * Pre—conM

Area: 2.116 mm?® (W: 1.709 mmBES 1577 mm)
Mean: 35.400 SDev; 13,271 “Sum: 531
Min: 8.000 Max: 58,000

1 SE FAT SAT T1 SE FAT SAT T1SEFATSAT TiSEFATSAT T Ulceration
+ gadt%ium | . +gadolipitm ;

Ultrasound

z ro= e p—

Early phase Delayed phase Microbubble - -

SABA. Lancet Neurol 2019



Y N |dentifying high-risk carotid plaques

—~ gy v Imaging Meta-analysis

CT - High diagnostic accuracy for identifying ulceration, calcification and IPH detection
MRI = Superior in detecting LRNC, fibrous tissue/cap, and IPH age

Diagnostic accuracy
Sensitivity (), 1-specificity [x)

107 studies
13 plaque features

: i ."I._r" -
cr L—E Ulceration | ilf
il ; ' Gk
| ! LRNC =
% 2ol J LRNC Lipid-rich necrotic core
[ ' IPH =
Intraplaque hemorrhage
Calcification
|' CT = MRI = LIS

v UNIL | Université de L. nn . .. .
m Fr e Pakizer,...,Sirimarco. Atherosclerosis 2025
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HﬁPITALRMAIS Et nOtre patient? 7
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o= @

Sténose carotide interne > 60% ? OUI ‘R
Symptomatique ? NO I n

Risque AVC élevé (plague instable) ? OUI ¢

- Sténose «sévere»? NO
- FRVs ? OUI
- Bonne santé? Esperance de vie > 10 ans ? NO
- @ Intervention, mais
- Traitement médical optimal
- Suivi clinique 3-6 mois sans Doppler
- Contrdle FRVs
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V VAUD-VALAIS

Difference in No. of Events

Optimal medical therapy

Symptomatic stenosis
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v Optimal medical therapy

HOPITAL RIVIERA-CHABLAIS

v Atherosclerosis subgroup

Ischemic stroke — risk difference

DAPT MAPT Risk Difference
R gight M-H, Random, 95%

Risk Difference
1 M-H, Random, 95% Cl

osclerosis, DAPT was superior to

ptomatic ather - 2sing bleeding fisks

: ith sym .
In patients with sy ence without incr

MAPT in preventing stroke recurr

0.00 [-0.03, 0.03]

. 0
Heteraganeity: Mot applicable

Testfor averall effect Z=0.00 (P =1.00)

1.1.3 ASA+TICA v\ASA

THALES 2020 87 1138 127 1215 20.3% -0.03 [-0.05, -0.00] Py
Subtotal (95% 1136 1215 20.3% -0.03 [-0.05, -0.00] L 2

Total events a7 127

Heterogeneity: Mot applicable

Testfor overall effect Z=2 37 (P=002)

Total (95% CI) 2114 2161 100.0% -0.03 [-0.05, -0.01] L 4
Total events 132 209

Heterogensity: Tau?= 0.00; ChiF= 15,83, df= 7 (P = 0.03); F = 56% N AT e
Test for overall effect 2= 287 (P =0.004) -Favors.DﬁP! f-a-mré MAPT %
Test far subnroun diferenres Chif= 4 AN df= 2P = N 1M P= &R 7% 3

ESOC 2021, Meta-analysis Tseng



oo Traitement médical optimal EV

Nos recommandations
Sténoses symptomatiques:

1°" jour
» Charger Aspirine (250 mgi.v.) et Clopidogrel (300mg)

Dés 2¢™Me jour ? \
» Continuer Aspirine & Clopidogrel pour 2 semaines (+ IPP) A‘

» Puis Clopidogrel au long cours

Toutes sténoses : Traiter +++ dyslipidémie
- LDL < 1.4 mmol/L et 2 50% réduction du LDL
» Rosuvastatine 10/20 ou atorvastatine 40/80, en principe tjrs avec ezetimibe 10
» Si LDL > 1.8 mmol/L malgré 2 statines dose max. tolérée * ezetimibe:
Anti-PCSK9 injectables, acide bempedoique

PeC de tous les FRVs : HTA, Diabete (OAD réduisant les événement vasculaires), tabagisme, sédentarité.. Uaid

UNIL | Université de Lausanne


http://www.unil.ch/central

HGPITAL RIVIERA-CHABLAIS Ta ke h ome <

V VAUD-VALAIS
MesSages
v En général: TRAITEMENT MEDICAL OPTIMAL

Revascularisation selon décision individualisée
Stratification du risque - morphologie de plaque

v Sténoses Symptomatiques:
* >70% :intervenir rapidement sauf exception
 50-69% : considérer risque de récidive selon criteres
* Proposer CEA - option CAS si< 70 ans

v Sténoses Asymptomatiques:
/1. — Sténose radiologiquement instable et patient « jeune » et patient demandeur ?

2. > Considérer degré de sténose, FRVs et ATCD, centre expérimenté ?

\
k > 3. = Proposer CAS pour les patients éligibles

H
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