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Criteria of OQutcome of
Carotid Interventions

Stroke

Death
Cardiac complications
Cranial nerve injuries

Bleeding

Wound complications
Quality of Life
Cost
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NASCET 659

ECST 3024
VA Trial 189
ACAS 1662
ACST 504

* |[psilateral stroke
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CEA vs. BMT

1991-2004

16.5% ( 2 yr)
10.1% (5 yr)

9.6% (3 yr)
4.7% (1 yr)*
5.9% (5 yr)
5.4% (5 yr)




A systematic review and meta-analysis of
randomized trials of carotid endarterectomy
Vs stenting

Mohammad Hassan Murad, MD, MPH,>"< Anas Shahrour,* Nilay D. Shah, PhD,*
Victor M. Montori, MD, MSc,>>% and John J. Ricotta, MD,® Rochester, Minn; and Washington, DC

Objective: The purpose of this systematic review and meta-analysis was to synthesize the available evidence derived from
randomized controlled trials (RCTs) regarding the relative efficacy and safety of endarterectomy vs stenting in patients
with carotid artery disease.

Methods: We searched MEDLINE, EMBASE, Current Contents, and Cochrane CENTRAL through July 2010 to update
previous systematic reviews. Two reviewers determined trial eligibility and extracted descriptive, methodologic, and
outcome data (death, nonfatal stroke, and nonfatal myocardial infarction). Random-effects meta-analysis was used to
pool relative risks and the I? statistic was used to assess heterogeneity.

Results: Thirteen RCT's proved eligig

quality was 1.7

endarterectomy, stex 13 RCTs between 1998 and July 2010

interval [CI], 1.06-1.99; 1«

0.71; I = 0%), and nonsignific In CI u d ed CREST, ICSS

restricted to the two most recent

to be associated with a significar 7484 p atl e n tS

2.53;95% CI, 1.27-5.08)and an

patients opting for stenting rath 0 " I I "
e, 30%0 With symptomatic carotid disease
symptomatic patients.

Conclusion: Compared with endarterectomy, carotid artery stenting (CAS) significantly increases the risk of any stroke

and decreases the risk of MI. (] Vasc Surg 2011;53:792-7.)
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CEA and CAS
Meta-analysis of 13 RCTs

* Quality of body of evidence: HIGH

* Methodological limitations of RCTs
before 2008:
* Allocation concealment in 6 of 11
* Blinded outcome assessment in 2 of 11

* Stopping early before full recruitment
In 5of 11

Murad et al. A systematic review and meta-analysis of randomized trials of
carotid endarterectomy vs stenting. J Vasc Surg 2011;53:792-7.
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Naylor, 1998
Alberts, 2001
Brooks, 2001
CAVATAS, 2001
Brooks, 2004
Yadav, 2004
EVA-3S, 2004
SPACE, 2006
Ling, 2006
BACASS, 2006
Steinbauer, 2008
CREST, 2010
ICSS, 2010

CEA vs. CAS

13 RCTs, 7484 patients




Any Stroke

Evenis | Total Relative risk and 95% Cl
Risk Lover Upper
ratio limit  limit CAS CEA

CAVATAS, 2001 086 047 158 181251 211253
CREST, 2010 176 113 276 5271262 2971240 -
Hoffman, 2006 033 002 7.32 0/10 1/10
ICSS, 2010 213 136 333 657853 35 1857 —-—
Ling, 2006 068 012 398 2182 3/84
Mas, 2006 325 142 T.44 231 265 71262 —
Naylor, 1998 11.92 0.73 193.28 S 0/12
Steinbauer, 2008 307 013 73.30 1743 0/44
The Space group, 2006 122 080 1.86 45599 36 1584
Yadav, 2004 083 037 188 10/ 1867 121167

145 106 1.99 22173543 14473513

0.1 1 10 100

0.01

Favor CAS Favor CEA

CAS iIs associated with increased risk of any stroke
(RR, 1.45; 95% CI 1.06-1.99, 12 = 40%)

Murad et al. A systematic review and meta-analysis of randomized trials of
(g MACLINE carotid endarterectomy vs stenting. J Vasc Surg 2011;53:792-7.



Myocardial Infarction

Events / Total Relative risk and 95% Cl
Risk Lower Upper
limit  lirmit CAS
CAVATAS 2001 ; 7 07251

31253
CREST, 2010

1471262 2871240
si821
2784
21262

ICSS, 2010 | 0/828

Ling, 2006 . ; 1182
Mas, 2006 . 11265
Steinbauer, 2008 0ra3 1744
Yadav, 2004 . 4 /167 10/ 167
2072888  B11281M ’
0.01 0.1 100

Favor CAS Favor CEA

CAS Is assoclated with decreased risk of Ml
(RR, 0.43; 95% CI 0,26-0,71, 12 = 0%)

Murad et al. A systematic review and meta-analysis of randomized trials of
(g MACLINE carotid endarterectomy vs stenting. J Vasc Surg 2011;53:792-7.



Death

Events / Total Relative risk and 95% Cl

CAS CEA

Broocks, 2001 0/53 17151

CAVATAS, 2001 71251 472353
CREST, 2010 4/ 1262 471240

ICSS, 2010 197853 71857

Ling, 2006 1/82 2184
Mas 2006 21265 31262
The Space group, 2006 41599 57584
Yadav, 2004 21167 47167
44 § 3532 3017 3496 o
0.01 01 100

FavorCAS Favor CEA

CAS iIs associated with nonsignificant
Increase of death
(RR, 1.45; 95% CI 1.06-1.99, I? = 40%)

Murad et al. A systematic review and meta-analysis of randomized trials of
(g MACLINE carotid endarterectomy vs stenting. J Vasc Surg 2011;53:792-7.



Absolute Risk Difference
per 1000 Patients

Stroke 18.77 High CAS is associated with 19 more
(-1,96-42.23) strokes than CEA

Myocardial -10.15 High CAS is associated with 10 fewer
Infarction (-13.17 -5.16) Mls than CEA

Death 3.44 Moderate CAS is associated with 3 more
(-1.29-11.44 deaths than CEA

Murad et al. A systematic review and meta-analysis of randomized trials of
carotid endarterectomy vs stenting. J Vasc Surg 2011;53:792-7.
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Risk of Stroke, Ml and Death

13 RCTs
RR 1.45 0.43 1.40*
05% ClI 1.06-1.99, 0.26-0.71 0.85-2.33

CREST/ ICSS
RR 1.82 0.39* 2.53
95% ClI  1.35-2.45 0.12-1.23 1.27-5.08

* nonsignificant

Murad et al. A systematic review and meta-analysis of randomized trials of
(g MACLINE carotid endarterectomy vs stenting. J Vasc Surg 2011;53:792-7.



Subgroup Analysis

* No significant treatment interaction
for symptoms, severity of stenosis,
or gender

* There was atrend suggesting CAS Is
more efficacious In patients <70
years of age

Murad et al. A systematic review and meta-analysis of randomized trials of
(g MACLINE carotid endarterectomy vs stenting. J Vasc Surg 2011;53:792-7.



A systematic review and meta-analysis of
randomized trials of carotid endarterectomy
Vs stenting

Mohammad Hassan Murad, MD, MPH,>"< Anas Shahrour,* Nilay D. Shah, PhD,*
Victor M. Montori, MD, MSc,>>% and John J. Ricotta, MD,® Rochester, Minn; and Washington, DC

Objective: The purpose of this systematic review and meta-analysis was to synthesize the available evidence derived from
randomized controlled trials (RCTs) regarding the relative efficacy and safety of endarterectomy vs stenting in patients
with carotid artery disease.

Methods: We searched MEDLINE, EMBASE, Current Contents, and Cochrane CENTRAL through July 2010 to update
previous systematic reviews. Two reviewers determined trial eligibility and extracted descriptive, methodologic, and
outcome data (death, nonfatal stroke, and nonfatal myocardial infarction). Random-effects meta-analysis was used to
pool relative risks and the I? statistic was used to assess heterogeneity.

Results: Thirteen RCT's proved elig

quality was moderate to high,

endarterectomy, stenting was as [’ CAS Slgn|f|cant|y IncreaSeS the r|Sk Of

interval [CI], 1.06-1.99; I = 40

2 . . -
hiisseeneel ANy Stroke and decreases the risk of
restricted to the two most recent
to be associated with a significar M I
2.53;95% CI, 1.27-5.08) and a nc
patients opting for stenting rather than end- paucnts would have strokes and 10 fewer would have
MIs. Outcome data in asymptos: “~iv sparse and imprecise; hence, these conclusions apply primarily to
symptomatic patients.
Conclusion: Cetiipared with endarterectomy, carotid artery stenting (CAS) significantly increases the risk of any stroke
and decreases the risk of MI. (] Vasc Surg 2011;53:792-7.)
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Direct Medicare Cost

Markov analysis in symptomatic patients
suitable for both CEA and CAS

* CAS produced less quality-adjusted
life years (8.97 vs 9.84) than CEA

* CAS resulted in an incremental cost
of $17,700

Young KC et al. A cost effectiveness analysis of carotid artery stenting
compared with endarterectomy. J Stroke Cerebrovasc Dis 2010;19:404-9.
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Conclusions

* |n most patients with carotid stenosis
who are candidates for intervention,
CEA Is preferred to CAS for reduction of
all-cause stroke and periprocedural
death (GRADE 1, Level of Evidence B)

* CEA Is preferred over CAS In patients

aged >70 years of age (Grade 1, Level
of Evidence: A)



Conclusions

* There are Insufficient data to
recommend CAS as primary therapy for
neurologically asymptomatic patients
with 70% to 99% diameter stenosis



THANK YOU!
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