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 Why CREST-2? 
 

 Why now? 
 

 Can it done? 
 

 How should the trial be 
performed? 
 

 What will we learn? 
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Periprocedural stroke and death rate. CINC denotes Cincinnati/Northern Kentucky. 
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Clinical Factor Baseline 4 Months 12 Months 

Blood pressure Systolic BP 145 134 131 

Lipids LDL 97 74 67 

Glycated 
hemoglobin in 

diabetics 
Level - % 8.1 7.7 7.4 
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Robert Hobson II MD, PI 1999-2007 
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84 CREST and  
TACIT Sites 

Signed up for CREST-2 
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Asymptomatic patients with high-
grade carotid stenosis (≥ 70%). 

 
 Two-arm trial, in contrast to SPACE-2 which is having 

problems with enrolling into the CAS and CEA arms. 
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 To assess if contemporary 
REVASCULARIZATION – either CAS or 
CEA - … 
 

…provides an incremental benefit 
of 1.2% annual risk reduction over 
contemporary MEDICAL 
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 The primary outcome will be the classical 
composite of stroke or death within 30 days 
of enrollment or ipsilateral stroke up to 4-
years thereafter.  
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 Sample size 950 participants at 
approximately 70 centers. 
 

 Statistical power will be ~ 90% to detect a 
4.8% treatment difference (1.2% per year) 
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 SAMMPRIS Intensive Medical Management, 
already demonstrated as feasible and highly 
effective  
 

 Randomization scheme that allows 
randomization to protect comparisons of  

  CAS to MEDICAL and of CEA to MEDICAL  
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Eligible patients will meet with 
CREST-2 teams regarding 
enrollment and choice of 
revascularization technique. 
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Prior to randomization, senior 
investigators estimate that 90% of 
patients intended for revascularization 
will be decided upon. 
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Patients will be randomized 1:1 to either 
intensive medical management (MEDICAL) 
or intensive medical management + 
revascularization (REVASC). 
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After randomization, the 
CAS and CEA groups 
imbedded in the 
REVASC and MEDICAL 
arms will allow 
randomized-protected 
comparisons of CEA-
intended and CAS-
intended patients to the 
MEDICAL patients. 
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Month -1 0 1 4, 8 
12, and every 4 months 
thereafter up to 4 years 

Medical Hx X X X X X 
NIHSS X X X X 

Ultrasound X X 

Blood 
Pressure X X X X X 

Local/Core 
Lipids X X X 

For patients who undergo CAS and are prescribed ticlopidine, a 
complete blood count will be required at 2 weeks and 30 days per 
standard medical practice. 
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 Plaque characteristics as predictors of risk– BK Lal, MD, 
University of Maryland 

 

 MRI- treatment differences– Michael Hill, MD, University of 
Calgary 

 

 Cognitive- treatment differences– David Knopman, MD, 
Mayo Clinic and Ronald Lazar, PhD, Columbia 

 

 QOL and costs– David Cohen, MD, Saint Luke’s Mid America 
Heart and Vascular Institute 

 

 CMS and other databases to enrich outcomes– Judith 
Lichtman, PhD, Yale 

 

 Hemodynamic changes - by treatment and impact 
on outcomes– Randy Marshall, MD, Columbia 
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 ≥ 35 years old. 
 

 ≥ 70% stenosis. 
 

 No Stroke or TIA within 180 days of 
randomization. 
 

 Randomization to treatment group will apply to 
only one carotid artery. 
 

 Carotid stenosis must be treatable with CEA, 
CAS, or both procedures. 
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 To determine eligibility at screening: 
 
◦DUS 
  

◦ CTA  
 

◦MRA  
 

◦ CBA 
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1. Serious adverse reaction to anesthesia. 
 

2. Coronary artery disease with 2 or more proximal or 
major diseased arteries with ≥ 70% stenosis that have 
not, or cannot be revascularized. 
 

3. Anatomical exclusions: 
◦ Radical neck dissection 
◦ Surgically inaccessible lesions 
◦ Adverse neck anatomy 
◦ Presence of tracheostomy stoma 
◦ Laryngeal nerve palsy contralateral to target vessel 
◦ Previous extracranial-intracranial or subclavian bypass procedure 

ipsilateral to target vessel 
 

4. Known allergy to heparin or bivalirudin. 
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1. Allergy to intravascular contrast dye. 
 

2. Occlusive or critical ilio-femoral disease. 
 

3. Severe atherosclerosis of the aortic arch or 
origin of the innominate or common carotid 
arteries. 
 

4. Type III, calcified aortic arch anatomy. 
 

5. Qualitative characteristics of stenosis and 
stenosis-length of the carotid bifurcation 
(common carotid) and/or ipsilateral external 
carotid artery 
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6.  Angulation or tortuosity (≥ 90 degree) of the innominate 
and common carotid artery. 

 
7.  Severe angulation or tortuosity of the internal carotid artery. 
 
8.  Excessive circumferential calcification of the stenotic lesion . 
 
9.  Anatomic considerations such as tortuosity, arch anatomy, 

and calcification must be evaluated even more carefully in 
elderly subjects (≥ 70 years) in whom even modest elements 
of criteria 3 through 8 are considered exclusions for CAS in 
this study. 
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10.  “String sign” of the ipsilateral common or 
internal carotid artery. 

 

11.  Lesions >20 mm in length (normal appearing 
vessel to normal appearing vessel), sequential 
lesions, and narrow-mouth ulcers. 

 

12.  Target ICA vessel reference diameter <4.0 mm 
or >9.0 mm. Target ICA measurements may 
be made from angiography of the contralateral 
artery. 

 

13.  Inability to deploy or utilize an FDA-approved 
Embolic Protection Device (EPD). 
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 In all circumstances where pre-CAS angiography 
displays unfavorable anatomy for stenting or the 
operator encounters difficulty in sheath placement 
or embolic protection device placement, the 
stenting procedure will be terminated and the 
patient directed to CEA.  
 

 If the patient was originally high-risk for CEA and 
was being considered for CAS, that patient should 
cross over to the Medical group. In addition, 
should the angiography for CAS indicate <70% 
stenosis, the patient will cross over to the Medical 
group. 
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CREST-2 Study Organization Chart 
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