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Randomized Controlled Trials




TRIAL| YEAR|] N SX DEATH MAJOR | MINOR| AMI CNI | ACCESt

CVA CVA SITE
COMP

SPACE 2006 SYMP  0.67vs 4vs2.9% 3.5vs NR NR NR
0.86% 3.25%

EVA3S 2006 SYMP 0.8vsl1l.2% 2.7vs0.4 6.1vs 0.4vs 1.1vs 3.1vs
P=0.68 2.3% 0.8% 7.7 1.2
P=0.62

ICSS 2010 SYMP 1.4vs0.5% 1.6%vs 4.3%vs 0.3vs 0.1vs 0.9vs
(Interim) P=0.072 1.7% 1.2% 0.6% 55% 3.4%

CREST 2010 SYMP 0.7vs0.3 0.9vs0.6 3.2vs 1l.1vs 0.3vs 1.1vs
& P=0.18 P=0.52 1.7 2.3 4.7/% 3.5%
ASYMP P=0.01 P=0.03 HR=0. P=0.0C

07 01

ACTl 2016 1453 ASYMP 0.1vs03 05vs03 24vs 05vs 0.1vs 0.3vs
P=0.43 P=1.0 1.1 0.9% 11% 1.1
P=0.20 P=0.41 P=0.02 P=0.07




Mrs Brown

[/ (-yearold female
BG: IHD (previous PCI 2010), HTN i asmitnts
Dyslipidaemia, GORD . e
Reformed smoker, 36 months,
oreviously heavy

MEDS: Coversyl plus, Crestor, Aspi.\m, "
Nexium

Lives independently alone with family
supports nearby
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Mrs Brown

A TIA: Right arm weakness ' £38
A 48 hours ago &

A Now resolved
A First event
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TRIAL| YEAR|] N

Death and Major
Stroke Rates are
SPACE 2006 SYMP 0.67vs 4vs2.9% Indistinguishable

DREISL Between CAS

EVA3S 2006 SYMP 0.8vs1.2 and CEA
P=0.68

ICSS 2010 SYMP 1.4vs0.5% 1.6%vs
(Interim) P=0.072 1.7%

CREST 2010 SYMP 0.7vs0.3 0.9vs0.6
& P=0.18 P=0.52
ASYMP

ACTl 2016 ASYMP 0.1vs0.3 0.5vs 0.3
P=0.43 P=1.0




TRIAL| YEAR|] N

SPACE 2006 1200 SYMP  0.67vs 4vs2.9%
0.86%

EVA3S 2006 527 SYMP 0.8vs1.2
P=0.68

ICSS 2010 1713 SYMP 1.4vs0.5% 1.6%vs
(Interim) P=0.072 1.7%

Both CAS & CEA
& P=0.18 P=0.52 are Becoming
ASYMP Safer Over Time

CREST 2010 2505 SYMP 0.7vs0.3 0.9vs0.6

ACTl 2016 1453 ASYMP 0.1vs0.3 0.5vs 0.3
P=0.43 P=1.0




TRIAL| YEAR|] N MAJOR | MINOR

SPACE 2006 1200 SYMP  0.67vs 4vs2.9% 3.5vs
0.86% 3.25%

EVA3S 2006 527 SYMP 0.8vsl1l.2% 2.7vs0.4 6.1vs
P=0.68 2.3%  Minor Stroke is

More Common
ICSS 2010 1713 SYMP 1.4vs0.5% 1.6%vs 4.3%vs

(Interim) p=0.072 176 120 Aiter CAS

CREST 2010 2505 SYMP 0.7vs0.3 0.9vs0.6 32vs C| O 2 NJ f
& P=0.18  P=0.52 17
ASYMP P=0.01

ACTl 2016 1453 ASYMP 0.1vs0.3 0.5vs0.3 24vs
P=0.43 P=1.0 1.1
P=0.20




TRIAL| YEAR|] N MAJOR | MINOR| AMI

SPACE 2006 SYMP  0.67vs 4vs2.9% 3.5vs NR
0.86% 3.25%

AMI Is
EVA3S 2006 SYMP 0.8vs1l.2% 2.7vs0.4 6.1vs 0.4vs

P=0.68 2.3% 0.8% More
P=062 Common

ICSS 2010 SYMP 1.4vs0.5% 1.6%vs 4.3%vs 0.3vs After CEA
(Interim) P=0.072 1.7% 1.2% 0.6%

Cl OG 21|

CREST 2010 SYMP 0.7vs0.3 0.9vs0.6 3.2vs 1l.1vs
& P=0.18 P=0.52 1.7 2.3
ASYMP P=0.01 P=0.03

ACTl 2016 1453 ASYMP 0.1vs0.3 0.5vs03 24vs 0.5vs
P=0.43 P=1.0 1.1 0.9%
P=0.20 P=0.41
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CVA CVA SITE
COMP

SPACE 2006 SYMP  0.67vs 4vs2.9% 3.5vs NR NR NR
0.86% 3.25%

EVA3S 2006 SYMP 0.8vs1l.2% 2.7vs0.4 6.1vs 0.4vs 1.1vs
P=0.68 2.3% 0.8% 7.7
P=0.62

ICSS 2010 SYMP 1.4vs0.5% 1.6%vs 4.3%vs 0.3vs 0.1vs 0.9vs
(Interim) P=0.072 1.7% 1.2% 0.6% 55% 3.4%

CREST 2010 SYMP 0.7vs0.3 0.9vs0.6 3.2vs 1l.1lvs 0.3vs 1.1vs
& P=0.18 P=0.52 1.7 2.3 4.7/% 3.5%
ASYMP P=0.01 P=0.03 HR=0. P=0.0C

07 01

ACTl 2016 1453 ASYMP 0.1vs03 0.5vs03 24vs O05vs 0.1vs 0.3vs
P=0.43 P=1.0 1.1 0.9% 11% 1.1
P=0.20 P=0.41 P=0.02 P=0.07

Both CNI and Access Site Bleeding
are More Common After CEA










A
Safety of Stenting and Endarterectomy by Symptomatic
Status in the Carotid Revascularization Endarterectomy
Versus Stenting Trial (CREST)
4

Frank L. Silver, MD: Ariane Mackey, MD; Wayne M. Clark. MD: William Brooks, MD:;
Carlos H. Timaran, MD: David Chiu, MD; Larry B. Goldstein, MD; James F. Meschia, MD;
Robert D. Ferguson, MD: Wesley S. Moore, MD: George Howard, DrPH: Thomas G. Brott, MD:
for the CREST Investigators

Composite of all death, any stroke, or Ml to 30
days plus ipsilateral stroke to 1-year

Non-
inferiority
Syx Status p-value*
Symptomatic | 87% | 7.5% . 0.0477
Asymptomatic | 5.3% | 5.6% . 0.0035

Silver FL. Stroke 2011:42:6880




ble 2. Primary End Point and Its Individual Components Among the 1181 Asymptomatic and the 1321 Symptomatic Patients
icording to Treatment Group in the Periprocedural Period*

Periprocedural Periodt

CAS No. of CEA No. of Percent Absolute Treatment by
Events Events Treatment Effect Symptomatic Status
(Proportion+SE¥)  (Proportion +SE$) (95% Chit HR (95% CI)§ xi interaction P
end point
mptomatic 7(1.2+0.4) 13(2.2+0.6) —10(-25%0.4) I 0.55 {0.22 10 1.38) I 0.20 m
v tients who underwent CAS. There were no differences in
K
ncomplication rates between symptomatic and asymptomatic
|
patients.
jor stroke
Asymptomatic 3(05+0.3) 20302 02(-06w09 § 150(0.25109.95) §0.66Y 0.87
Symptomatic 8(1.2++04) 6(0.9=04) 03(-08%t14) § 132{046103.80) J0.619
inor stroke
Asymptomatic 12(2.0+0.6) 6(1.0=04) 10(-04024) § 2.06{(0.77t05.51) Q0.15 092
Symptomatic 29(4.3+0.8) 15(2.3=0.6) 20(0.11t04.0) 191(1.03103.57) J0.042
oke +death end point (any stroke or
th within periproceduralt period)
ymptomatic 15(2.5+0.6) 8(1.4=05) 12(—-041027) § 1.88(0.79t04.42) J0.15 098
ymptomatic 40 (6.0+0.9) 21 3.2=0.7) 28(05t05.0) 189(1.11t03.21) J0.019
ary end point (any sfroke, MI, or
th within periproceduralt period)
ymptomatic 21(35%+0.8) 21 (3.6=0.8) 00(—-22t021) § 1.02 (05510 1.86) J0.96 057
Symptomatic 45(6.7+1.0) 35(5.4=09) 14(-12103.9) 0.30







Gender: CREST

Periprocedural period
CAS group: CEA group: Treatment HR(95% ()t pvalue Interaction
number of number of effect pvalue
events (% [SE])* events (% [SE])* (95%Cl)
Primary endpoint§
Men 35(43% [07)) 40(49%[07]) -05% 0-90 064 0064
(-2-6t015) (057to1.41)
Women 31(6-8% [1-2]) 16 (3-8% [0.9)) 3-0% 1-84 0-047
(0-0t05-9) (101to 3-37)
Myocardial infarction
Men 7 (0-9% [0-4]} 21(2-6% (03] -17% 0-24 0015 0-16
(-2-9t0-0-4) (01510 0-81)
Women  7(15%[0-6]) 7(17%[06]) -0-1% 0-92 0-87
-1-8to1.5) (032to2-62)
Stroke¥
Men 27 (3-3% [C’-'S_:t 20 (2-4% [0-5)) 0-G% 1.39 0-26 0-15
(-07tc25) (078to2-48)
Women I 25(55% [11]) 9 (2-2%[07)) I 33% 263 0-013
(0-8 0 5-9) (1-23to 5-65)
Stroke or deathl|
Men 30(37%[07]) 20(2-4%[0-5)) 1-3% 1.55 013 0.28
(-0-4t03.0) (0-88to273)
Women 25(55%[11]) 9(2-2%[07)) 33% 263 0013
(0-8 10 5.9) (1-23to 5.65)

Howard VJ. Lancéteurol2011;10(6):536/




Reached primary endpoint (%)







from carotid endarterectomy and carotid stenting:

a meta-analysis of pooled patient data from
four randomised trials

George Howard, Gary S Roubin, Olav Jansen, Jeroen Hendrikse Alison Halliday, Gustav Fraedrich, Hans-Henning Eckstein, David Calvet,
Richard Bulbulia, Leo H Bonati, fean-Pierre Becquemin, Ale Algra, Martin M Brown, Peter A Ringleb, Thomas G Brott, Jean-Louis Mas,

on behalf of the Carotid Stenting Trialists’ Collaboration
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Figure 1: Number of patients in each age group, by contributing study

Howard G. et al Lancet 2016:387:130%11




Age: Hazard Ratio CAS vs CE
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Primary endpoint (%)

Age Stratum CAS vs CEA
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Primary endpoint (%)

20+ Agegroup (years)

CEA

CAS >70yo do

Age Stratum CAS vs CEA

Howard G. et al Lancet 2016:387:130%11
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Age Stratum CAS vs CEA
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Mrs Brown

A 77-yearold female

A BG: IHD (previous PCI
2010), HTN,
Dyslipidaemia, GORD

Looking for feature
that may make CE
higher risk




Mr Brown

A 52-yearold male

A BG: IHD (previous PCI
2010), HTN,
Dyslipidaemia, GORD

that may make CA
higher risk

Looking for featureﬁlS




)
=)
©
)

@ 3

é

.§W

%)

@)

au

@
‘o)




Towards Safer Carotid Artery Stenting
A Scoring System for Anatomic Suitability

Table 1. Mean Difficulty for 12 Individual Anatomic Features

Mean Difficulty (SD)  3-Point Agresment

Low bifurcation 2.0(0.9) 93%
Occluded/severely diseased 31 (1.3) 345
ECA

Bowine arch 45(1.5) 765
99% stenosis (flow beyond) 5 4(1.9) B0%
Disease CCA (==50%) 5 6 (0.8 100%
Angulated distal 1GA 56 (1.6 73%

Severe arch atheroma
Type Il arch

Circumferential calcification
of [CA

Angulated ICA origin

SEVEre arch orgin dizease
Tortuous CCA

Macdonald S. Stroke 2009:40:169803




4%

Normal arch

Bevine arch

Type I arch

Bovine arch & Type 111 arch

Ne arch disease

Normal access ECA problem
Normal Angalated Normal Angulated
target vessel  distal ICA target vessel  distal ICA

. <49 |’] sD-59

Arch atheroma
Diseased CCA Normal aceess ECA problem Discased CCA
Normal Angulated Normal Angulated Normal Angulated Normal Angulated
target vessel  distal 1ICA targot vessel  distal ICA target vessel  distal ICA target vessel  distal ICA

51 53 5.0 59

. 60-69

. >10

Macdonald S. Stroke 2009:40:169803




trial were major contributors to periprocedural
stroke and death differences between carotid artery
stenting and carotid endarterectomy

Wesley S. Moore, MD,” Jeffrey J. Popma, MD,"” Gary S. Roubin, MD, PhD," Jenifer H. Voeks, PhD,"
Donald E. Cutlip, MD,"” Michael Jones, MD,* George Howard, DrPH," and Thomas G. Brott, MD,*"
on behalf of the CREST Investigators, Los Angeles, Calif; Boston, Mass; Birmingham, Ala; Charleston, SC;
Lexington, Ky; Jacksonville, Fla; and Newark, NJ

A 2502 patients Al

£

A 1578/2502 (63%) angiograms available

A 438/1240 (35%) CEA had angiogram
A 1141/1262 (90%) CAS had angiogram available

Moore WS. JVS 2016:63:881
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Sequential
or Remote
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