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Background

Á~50,000 patients undergo SAVR per year in the U.S.

ÁThe incidence of clinical stroke when examined by a 

neurologist and postoperative DW MRI in SAVR patients:
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Messe et al.  Stroke after aortic valve surgery: Results from a prospective cohort.  Circulation. 2014;129:2253-2261



Purpose

Determine the safety and effectiveness of 2 cerebral 

embolic protection devices in reducing ischemic CNS 

injury 

The CardioGard embolic   

protection cannula

The Embol-X intra-aortic

filtration device 



CONSORT Diagram
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Primary Endpoint Analysis 

ǐEmbol-X (n=133)

ǐControl (n=132)

Primary Endpoint Analysis 

ǐCardioGard (n=118)

ǐControl (n=120)*

*12 subjects were randomized to control prior to the start of randomization in the CardioGard arm 
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ÁPRIMARY

ÁFreedom from clinical or radiographic CNS infarction 

at 7 (± 3) days post procedure

ÁSECONDARY

ÁComposite: 1) clinical ischemic stroke,2) acute kidney 

injury (AKI), 3) death Ò30 days after surgery

ÁVolume and number of radiographic brain lesions

ÁMortality at 30 days

ÁSerious AEs and readmissions within 90 days

ÁDelirium 7 days post-operatively

ÁNeurocognition at 90 days

Trial Endpoints



Trial Design & Analysis

ÁITT comparison of proportion of pts with evidence of 

CNS injury, with imputation for missing data 

ÁAssumed control rate of 50% incidence of post-

operative CNS infarcts

Á90% power to show reduction of 17.5% (absolute)

Á495 patients,165 per group



Actual Sample Size

ÁAt interim analysis, randomization was halted due to 

low conditional power for achieving primary endpoint

Á383 patients randomized (77% of intended 

enrollment) when halted



Patient Characteristics

Continuous variables are expressed as mean ± SD and categorical variables as count (%).

CardioGard

(N=118)

Control

(N=120)

Embol-X

(N=133)

Control

(N=132)

Demographics

Age 74.6 ± 6.8 73.4 ± 6.7 73.6 ± 6.6 73.6 ± 6.7

Male 69 (58.5) 77 (64.2) 81 (60.9) 86 (65.2)

Medical History

Atrial fibrillation 14 (11.9) 16 (13.3) 13 (9.8) 16 (12.1)

Diabetes 48 (40.7) 36 (30.0) 36 (27.1) 37 (28.0)

MI 16 (13.6) 8 (6.7) 15 (11.3) 10 (7.6)

Stroke or TIA 16 (13.6) 8 (6.7) 11 (8.3) 8 (6.1)

Cognitive Impairment

At least one deficit 37/102 (36.3) 28/109 (25.7) 36/121 (29.8) 31/120 (25.8)



Surgical Characteristics 

CardioGard

(N=118)

Control

(N=120)

Embol-X

(N=133)

Control

(N=132)

Surgical Procedure

Isolated AVR 67 (56.8) 73 (60.8) 80 (60.2) 80 (60.6)

AVR & CABG 51 (43.2) 47 (39.2) 53 (39.8) 52 (39.4)

Concomitant procedures 18 (15.3) 19 (15.8) 26 (19.5) 20 (15.2)

Duration of CPBïmin 104.9± 39.6 102.2 ± 40.2 109.1 ± 42.4 101.7 ± 39.8

Continuous variables are expressed as mean ± SD and categorical variables as count (%).



Debris Captured

ÁDebris captured in 75.8% of CardioGard subjects and 99.1% of Embol-X

ÁCardioGard filter

ÁEmbol-X  filter

6 mm
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Primary Endpoint*

*OR and P-value based on analysis of imputed data; bar chart based on observed data
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OR of CNS Infarct:

1.06 (95% CI: 0.60,1.87)

P = 0.84

Freedom From Clinical or Radiographic CNS infarction

OR of CNS Infarct: 

1.40 (95% CI: 0.81,2.40) 

P = 0.22



FLAIR Scan (Linearly aligned to T1)



DWI Scan (Linearly aligned to T1)



Segmented DWI Lesion


