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MAE: Clinical Data From Long Run of Carotid Device Trials

30-day major adverse event (MAE) defined as death, stroke, or MI
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Langhoff et al, JACC Cardiovasc Interv. 2019 Feb 25;12(4):395-403
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Latest Interventional Device Stroke Rates ITT 30-DAY

Trial Major Stroke Minor Stroke MAE

BSC (Silk Road) 0 1.4% 3.5%

Performance 2 0 0.7% 0.7%

C-Guard .63% .32 0.95%

Performance 3 0 0 0.69%

Are the Devices getting better or what is leading to this superior trend
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Overview:
Interpreting the Carotid Intervention Data

• Stroke results are not device-alone phenomena.
• Trials vary 
• Who got in

• Patients?
• Operators?

• How rigorously stroke was measured?
• What intra-procedural steps were standardized?

• Understanding these differences explains why SAPPHIRE ≠ 
ARCHeR ≠ SPACE ≠ ROADSTER ≠ Performance ≠ C-Guard
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Why is this Important

• “Differences in trial outcomes are not just about the device — 
they are about how the trial was run, who assessed strokes, 
and what steps were taken inside the procedure room, how are 
the results reported.”

• Without duplicating the trial environment outcomes may be 
significantly different
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Who Picked the Patient?

Without Core Lab With Core Lab

Operator judgment varies Uniform exclusion of high-risk arch/ICA

More high-risk anatomy enters Fewer embolization-prone cases
Decreased common carotid disease

Stroke risk ↑?
Stroke risk ↓?

Early on forcing pts into trials Focused on lowering risk

8

Veith 2025

Procedure Steps Variability Could Affect Results?

Procedural Variables
• Pre intervention angiography
• Balloon and Stent sizing
• QCA vs duplex grading
• Pre and Post stent angioplasty
• Post angiography

Effect
• Power injection, contrast load
• Under or over sizing
• Stenosis grade, embolic risk
• Embolic generation risk
• Emboli notation,  contrast load, 
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Even In Medical Arms
• Why Long-Term Sustainability Is the Real Barrier

• Even when therapy starts strong:
• Statin dose intensity tends to drift down
• Blood pressure targets loosen without reinforcement
• Exercise & diet adherence fall off after 6–12 months
• Primary care visits are too short to maintain coaching
• Medication fatigue + side-effect perception → de-escalation

• The behavioral part is the hardest.
• CREST-II built in motivation architecture; general practice has almost none.
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Who Is In the Room
(Clinical Rep/Coordinator?)

Condition Effect

Representative present
More Referee input? Patient choice, improved 
sizing, device placement, wire manipulation, 
troubleshooting

No representative
Less Referee input? More patient and 
technical variability, particularly early learning 
curve 
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How Was Stroke Assessment Completed

• Neurologist
• NIHSS trained allied personnel
• Independent vs employed
• Self-reported
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Cranial Nerve Injury

      TCAR                       0.6%

       CEA:                       1.8%
                       p < .001

Self-Reported Data

Slide modified from 
Bruce Perler, MD
VEITH 2024

In other trials standard was 5%
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Population Defined; ITT vs PP

Method What it Means
Effect on Reported Stroke 
Outcomes

Intention-to-Treat (ITT)
Everybody randomized, 
regardless of crossover or 
deviation

Stroke rates look higher, reflects 
reality

Per-Protocol (PP)
Later trials

Only patients treated according
to strict rules

Stroke rates look lower, reflects 
ideal performance
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Population Defined; Per Protocol

Variables that had to be followed 
to be included

Device technique and meds had 
to be followed

Must follow procedural   protocol

Pre- and post-procedure 
neurologic assessment

Must be performed by NIHSS-
certified independent examiner

Independent neurologic 
adjudication

Required

Specified stent and sheath 
components

Required

Imaging documentation Required
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SUMMARY

Stroke trial outcomes may be affected by:
• Inclusion Exclusion Criteria
• Proceduralist skill and experience
• Anatomical screening rigor
• On-site procedural guidance
• Procedural steps such as: was post-stent embolization evaluated
• Stroke exam standardization and independence
• ITT vs PP analysis choice
• Device (Protection and Stent) characteristics
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