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Background

A Subclinical leaflet thrombosis, presenting as reduced leaflet mot
on CT, associated with hypoattenuating leaflet thickening

I Is reported in 115% of patients after TAVR.

I Is noted in both transcatheter and surgical bioprosthetic aorti

valves.

I Is less common in patients on therapeutic anticoagulation wit

warfarin and resolves with initiation of warfarin.

A However, there are no data on differences between surgical ang

transcatheter aortic valves, impact of NOACs on the prevention

treatment of this finding, and limited data on valve hemodynamig

and clinical outcomes.
Makkar R. et al. NEJM 201%acheG. et al. EHJ 2015; Yanagisawa R. et al. JACC: Cardiovascular

Interventions 2016; Hansson NC. et al. JACC 2@Ruéle P. et al. CliResCardiol2017




Study Objectives

To study subclinical leaflet thrombosis of
bioprosthetic aortic valves in terms of

A Prevalence in a large heterogenous cohort of patients
A Differences in TAVR and SAVR

A Impact of noveloral anticoagulants (NOACS)

A Impact on valve hemodynamics

A Impact on clinical outcomes




Study design

657 patients underwme CTsin 274 patients underwefXTsin
the RESOLVE registry the SAVORY reqistry
CedarsSinaiHeart InstituteLos Angeles RigshospitaletCopenhagen
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931 patients undergoing Cafier TAVRor SAVR

Time from AVR toCT was not prespecified

890 patients with interpretable CTswere included in the analysisl
RESOLVE registry: 62@atients
SAVORY registry:264 patients




Valve types and timing ofCT

890 patients with interpretable CTs
Median time from AVR to CT 83 days (IQR 281 days)

/52transcathetervalves 138 surgical valves
Median time from TAVR to CT Median time from SAVR to CT
58 days (IQR 32236 days) 162 days (IQR 7417 days)

Time from TAVR to CT vs. SAVR to CT: p<0.0001




CT Imaging and Evaluation

A All CTs were analyzed at CedaSsnai Heart Institute in a blinded
manner by @ledicated CT core laboratory
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A Hypoattenuated leaflet thickeniog the valve leaflets was assesseg
using 2D (axial crossection assessment) and-8R (volume
rendered) imaging.

A Leafletmotion wasquantified inthe fourdimensional volume
renderecenfaceimage of theaortic valve at maximum opening.

A Reduced leaflet motiowas defined as the presence of at least 50
restriction of leaflet motion.




Reduced leaflet motion was defined as the presen
of at least 50% restriction of leaflet motion

Normal leaflet motion Reduced leaflet motion




A All echocardiograms were analyzed in a blinded manner.

A Data on the antiplatelet and antithrombotic therapy were collect

all clinic visits.

A Clinical follow-up was obtained in all patients for death, myocard
Infarction (Ml), stroke and transient ischemic attack (TIA).

A All neurologic events, including strokes and TIAs, were adjudicg

Study methodology

In a blinded manner by a stroke neurologist.
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Reduced leaflet motion in multiple valve
types
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Prevalence of reduced leaflet motion
Transcatheter vs. surgical bioprosthetic aortic valves: p=(

Reduced leaflet motion was presenh 106
(11.9%) patients

\ 4

Transcatheter valves Surgical valves
13.4% (101 out of 752) 3.6% (5 out of 138)




Baseline characteristics
Patients with and without reduced leaflet motion

Normal leaflet motion

Reduced leaflet motion

Characteristic (N=784) (N=106) p-value
Age (years) 78.90.0 82.0\8.7 0.0009
Male sex 437 (55.7%) 64 (60.4%) 0.37
Medical condition
Chronic kidney disease 74 (10.2%) 14 (14.3%) 0.22
Hemodialysis 8 (1.2%) 1 (1.0%) >0.99
Hypercoagulable disorder 9 (1.4%) 0 (0%) 0.61
Hypertension 679 (86.7%) 88 (83.0%) 0.30
Prior stroke 63 (8.1%) 9 (8.5%) 0.88
Prior transient ischemic attack 36 (4.6%) 6 (5.7%) 0.63
Hyperlipidemia 599 (76.6%) 78 (73.6%) 0.49
Diabetes 193 (24.7%) 22 (20.8%) 0.38
PCI within 3 months prior to AVR 84 (10.8%) 13 (12.5%) 0.60
Congestive heatrt failure 588 (75.3%) 84 (79.3%) 0.37
Syncope 47 (6.1%) 3 (2.9%) 0.26
Atrial fibrillation 233 (29.9%) 17 (16.0%) 0.003
Baseline echocardiogram
Ejection fraction (%) 57.9\12.6 55.5\13.2 0.07
Mean aortic valve gradient (mmHQg) 44.2013.8 44.6\16.1 0.83
Peak aortic valve gradient (mmHg) 74.802.1 73.68\26.2 0.79
Dimensionless index 0.230.09 0.220.07 0.27

Data are meal SD or n(%)
AVR=Aortic valve replacement




Baseline characteristics
Patients with surgical arntdanscatheteaortic valves

SAVR TAVR
Characteristic (N=138) (N=752) p-value
(Age-year 71.9\8.6 80.78.4 <0.0001)
Male sexno. (%) 88 (63.8%) 413 (54.9%) 0.05
Medical condition - no. (%)

[ Chronic kidney disease 6 (4.8%) 82 (11.7%) 0.02 |
Hemodialysis 0 (0%) 9 (1.3%) 0.23
Hypercoagulable disorder 0 (0%) 9 (1.4%) 0.61

[ Hypertension 101 (73.2%) 666 (88.7%) <0.0001}
Prior stroke 9 (6.6%) 63 (8.4%) 0.47
Prior transient ischemic attack 3 (2.2%) 39 (5.2%) 0.19

[ Hyperlipidemia 93 (67.9%) 584 (77.8%) 0.01 )
Diabetes 28 (20.3%) 187 (24.9%) 0.25
PCI within 3 months prior to AVR 7 (5.2%) 90 (12.0%) 0.02
Congestive heart failure 68 (49.3%) 604 (80.6%) <0.0001
Syncope 2 (1.5%) 48 (6.4%) 0.02
Atrial fibrillation 31 (22.6%) 219 (29.2%) 0.11

Baseline echocardiogram
Ejection fraction - % 57.2811.5 57.7M12.9 0.30
Mean aortic valve gradient- mmHg 43.6\14.4 44.4014.1 0.91
Peak aortic valve gradient- mmHg 72.5\02.3 74.402.7 0.82
VTI ratio 0.26\0.12 0.23\0.08 0.04
Anticoagulation at the time of discharge 31 (22.5%) 187 (24.9%) 0.54
Anticoagulation at the time of CT 38 (27.5%) 186 (24.7%) 0.49
Timing from AVR to CT 162.5 days (80 417 days) 58 days (32 235 days) <0.0001
0-6 months 74 (53.6%) 520 (69.2%)
6-12 months 26 (18.8%) 84 (11.2%)
>12 months 38 (27.5%) 148 (19.7%)

AVR=Aortic valve replacement; CT=computed tomogram

DAata are meall etandard deviation or median (interatiartile ranae) for contintiotic variable<s: N (94) for cateaorical variabhlec




Baseline characteristics
Patients with surgical arntdanscatheteaortic valves

SAVR TAVR
Characteristic (N=138) (N=752) p-value
Age-year 71.9\8.6 80.7\8.4 <0.0001
Male sexno. (%) 88 (63.8%) 413 (54.9%) 0.05
Medical condition - no. (%)
Chronic kidney disease 6 (4.8%) 82 (11.7%) 0.02
Hemodialysis 0 (0%) 9 (1.3%) 0.23
Hypercoagulable disorder 0 (0%) 9 (1.4%) 0.61
Hypertension 101 (73.2%) 666 (88.7%) <0.0001
Prior stroke 9 (6.6%) 63 (8.4%) 0.47
Prior transient ischemic attack 3 (2.2%) 39 (5.2%) 0.19
Hyperlipidemia 93 (67.9%) 584 (77.8%) 0.01
Diabetes 28 (20.3%) 187 (24.9%) 0.25
PCI within 3 months prior to AVR 7 (5.2%) 90 (12.0%) 0.02
Congestive heart failure 68 (49.3%) 604 (80.6%) <0.0001
Syncope 2 (1.5%) 48 (6.4%) 0.02
Atrial fibrillation 31 (22.6%) 219 (29.2%) 0.11_]
Baseline echocardiogram
Ejection fraction - % 57.20N11.5 57.7M12.9 0.30
Mean aortic valve gradient- mmHg 43.6\14.4 44.4014.1 0.91
Peak aortic valve gradient- mmHg 72.5\02.3 74.402.7 0.82
VTI ratio 0.26\0.12 0.23\0.08 0.04
Anticoagulation at the time of discharge 31 (22.5%) 187 (24.9%) 0.54
[Anticoagulation at the time of CT 38 (27.5%) 186 (24.7%) 0.49
Timing from AVR to CT 162.5 days (80 417 days) 58 days (32 235 days) <0.0001
0-6 months 74 (53.6%) 520 (69.2%)
6-12 months 26 (18.8%) 84 (11.2%)
>12 months 38 (27.5%) 148 (19.7%)

AVR=Aortic valve replacement; CT=computed tomogram

DAata are meall etandard deviation or median (interatiartile ranae) for contintiotic variable<s: N (94) for cateaorical variabhlec




Leaflet thickness (mm)

Severity of reduced leaflet motion
Surgical vsiranscathetevalves

Leaflet thickness

P=0.0004

5.01N1.81 mm

1.85N0.77 mm

SAVR TAVR

Percentage leaflet motion restriction
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Anticoagulation and reduced leaflet motion

16.0
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Prevalence of reduced leaflet motion

2.0

0.0

Anticoagulation vs. no anticoagulation

98/666

Anticoagulation vs. no anticoagulation:p<0.0001 14.76

NOACSs vs. no anticoagulationp=0.0002

Warfarin vs. no anticoagulation: p=0.001
NOACSs vs. warfarin: p=0.72

5/117
8/224 (4.3%)
(3.6%) 3/107
(2.8%)
Anticoagulation NOACs Warfarin No

anticoagulation




Anticoagulation and reduced leaflet motion

Prevalence of reduced leaflet motion
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Anticoagulation vs. antiplatelet therapy

Anticoagulation vs. DAPT: p<0.0001

Anticoagulation vs. monoantiplatelet
therapy: p<0.0001

8/224
(3.6%)

Anticoagulation

3/107
(2.8%)

63/405
31/208 (15.6%)
(14.9%)

5/117
(4.3%)

NOACs

Monoantiplatelet

Warfarin DAPT
therapy




Multivariate predictors of reduced leaflet

motion
Odds ratio (95% CiI) p-value
Age 1.04 (1.011.07) 0.0I
Ejection fraction 0.98 (0.971.00) 0.02
Surgical vs transcatheter valve 0.33 (0.110.96) 0.04
Anticoaqulation 0.24 (0.160.58) 0.002 )
Time to CT 1.00 (0.981.02) 0.67
Atrial fibrillation 0.62 (0.311.23) 0.17
BMI 0.97 (0.931.02) 0.17

All variables with a pvalue < 0.20 in univariate model were entered into the multivariate analysis. Time from AVR to CTosds for
into the model; despite-yalue > 0.20 in univariate analysis.




Prevalence of reduced leaflet motion

Impact of initiation of anticoagulation on
reduced leaflet motion
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36/36

(100%)
20/22

(89.1%)

2/22
(9.1%)
0/36
(0%)
Resolution NO change or ResolutionNO change or

progression progression

Anticoagulation initiated No anticoagulation initiated

A Resolution in 36
out of 36 patients
treated with
anticoagulation
(NOACs, n=12;
warfarin, n=24)

A Persistence/progres
sion in 20 out of 22
patients not treated
with
anticoagulation

P<0.0001




Anticoagulation vs. DAPT

Index CT Follow-up CT

Progression of reduced Iefhat)tion

DAPT
continued after
index CT

Warfarin
Initiated after
index CT

Rivaroxaban
initiated after
index CT

Apixaban
Initiated after
index CT




Anticoagulation vs. DAPT
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