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We could be talking about the limitations of the CAS vs. 
CEA RCTs, but let’s talk about evidence-based data

→ the primary endpoints of the RCTs



Primary Endpoints in CEA vs CAS RCTs
Enrolling >300 patients

Adapted from Roffi M et al. Heart 2016;102:1059-69



2017 Meta-Analysis of RCT CEA vs. CAS

Pre-specified criteria for trial inclusion
• >50 patients
• Trials had to mandate embolic-protection devices (EPDs)  
use (defined as use in >50% cases)

Sardar P et al. J Am Coll Cardiol 2017;69:2266–75



Clinical Alert:
→ Stopped the unprotected CAS arm 
→ Mandated the use of EPDs

First 80 patients treated with CAS in EVA-3S

→ Protected group: stroke or death 10.3%

→ Unprotected group: stroke or death 26.7%

→ Procedure could not be performed in 7.5% of cases

Stroke 2004;35:e18-e21

EVA-3S: EPDs initially not mandatory…



2017 Meta-Analysis Primary Outcome Measure:
periprocedural death, stroke, or MI and

ipsilateral stroke during long-term follow-up

→ No difference between CAS and CEA

Sardar P et al. J Am Coll Cardiol 2017;69:2266–75



Periprocedural Adverse Events: composite of 
death, stroke, MI, or cranial nerve palsy

→ Advantage for CAS

Sardar P et al. J Am Coll Cardiol 2017;69:2266–75



Periprocedural stroke

Periprocedural MI

Sardar P et al. J Am Coll Cardiol 2017;69:2266–75



Absolute Risk Metrics of Outcomes of Major Interest

Sardar P et al. J Am Coll Cardiol 2017;69:2266–75

What are the implications for YOUR patients treated at YOUR institution?



Conclusions From the RCT

• Asymptomatic patients: SAPPHIRE, CREST-asympt, ACT-1

– No difference in the primary endpoint

– No difference in the composite or individual endpoints at 30 d

– Results of ECST-2 eagerly awaited

• Symptomatic patients: despite equivalence in the primary 
endpoint in all but one trial (EVA-3S), RCT (with all their 
limitations) showed an increase in (minor) strokes and this has 
primed the skeptics, in particular the neurology community.

• For all patients : comparable long-term efficacy in terms of 
ipsilateral stroke prevention, restenosis or repeat revascularization.



• CAS has to further reduce peri-procedureal embolic events 
through improved skills, appropriate patient selection, and 
technical innovations (surgery is also getting better over the 
years!). 

• Symptomatic patients: CAS has in the near future no chance to 
change the data landscape as no major trial directly comparing 
CEA and CAS is ongoing.

• Asymptomatic patients: let’s wait for ACST-2, the only large-
scale CAS vs. CEA RCT currently recruiting.

Future/Perspective 
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