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Increased Use of Bioprosthetic Valves and VIV-TAVR
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Prognosis After VIV TAVR: VIVID Registry
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BVF Technique: How to do it?

Intentional disruption of
stent frame of the
surgical heart valve

St. Jude Trifecta

To aid in THV expansion,
improve mean gradients,
increase effective orifice
area
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Allen et al. Ann Thoracic Surgery 2017
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Gaps in Knowledge and Objective

« Outcomes mall observational studies

« Aortic valve area « Limited and selected sites

. Long-term durability + Lack of a control group
OBJECTIVE

To compare the safety and efficacy of VIV-TAVR with or without BVF
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Methods

2- BVF attempted before VIV-TAVR
vs. BVF attempted after VIV-TAVR

aortic valve area and
mean gradient
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Statistical Methods

* Inverse probability of treatment weighting
(IPTW) for average treatment effect among the
treated (ATT) was used to adjust for potential
confounders

* 36 covariates were included in the model to
mitral regurgitation, tricuspid regurgitation, NYHA
evaluate safety outcomes functional class Il/1V, 5-meter walk test, KCCQ-OS

* True internal diameter of the failed surgical score, currently on dialysis, pacemaker, previous
ICD, cardiogenic shock w/in 24hr, current/recent

valve was also included in evaluating smoker, prior TIA, prior surgical repair, endocarditis,
hemodynamic outcomes and primary indication for VIV-TAVR
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Study Flow: Safety Outcomes

S3/U VIV-TAVR
December 2020 — March 2022
n = 2975

! } 7

Primary
Comparison

!

Preimplant
n =141 (23%)
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: Secondary Pre- and Not reported
Postimplant . Post-implant  n=1(0.2%)
n = 466 (75%) Comparison =11 2%



Study Flow: Echocardiographic Outcomes
Includes only patients with known true internal diameter of surgical valve

S3/U VIV-TAVR
December 2020 — March 2022
n= 1085

! } 7

Primary

! ! !

Prei . Secondary Pre- and
reimplant Postimplant ] Postimplant
n =55 (22%) n =189 (76%) Comparison n =6 (2%)
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Frequency of BVF in VIV-TAVR in the United States

Frequency

BVF Site Volume
500 + 239/658 VIV-TAVR sites performed BVF

419 « 35 sites performed =5 BVFs
» 5 sites performed 210 BVFs
300 Tlmlng

400

» 81 sites performed pre-implant BVF

200

# of Sites

113 » 42/239 (18%) sites exclusively performed pre-
55 implant BVF

2138 5 7 6 4 2 1 1 1
0 1 2 3 4 5 6 7 8 9 10 13 15 24 VIV-TAVR Experience

# of BVFs Performed « Of the 26 institutions that performed BVF at a rate
of 50% or higher in their VIV-TAVR patients, the
median number of VIV-TAVR procedures was 2.

100
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Age, yrs

Male

STS Risk Score

NYHA Class Ill/IV

BMI (kg/m?)

Hypertension

Diabetes

Atrial fibrillation/flutter

Prior stroke

Prior CABG

Prior PCI

Cardiogenic shock w/in 24 hrs
Baseline pacemaker

Carotid stenosis

Estimated GFR (mL/min/1.73m?)

Not Attempted
P-value
(n = 2356)
- 733+ 112 0.45
. 693% 70.7% 0.49
. 51x41 56+5.8 0.01
o T42% 75.1% 0.67
. 29667 29.3 £ 10.1 0.54
o 900% 87.7% 0.12
o 344% 30.8% 0.08
- 404% 46.2% 0.01
o 128% 12.6% 0.89
38.1% 31.0% <0.01
24.2% 21.1% 0.09
1.9% 4.5% <0.01
12.9% 16.7% 0.02
15.1% 12.0% 0.04
64.1+ 251 61.8 24.0 0.03

Baseline Patient Characteristics - Unadjusted

Statistically different



Baseline Patient Characteristics - Adjusted

Not Attempted
P-value
(n = 2356)
Age, yrs - 73.7 0.97
Male . 693% 68.8% 0.82
STS Risk Score _ 5.4 0.20
NYHA Class lll/IV C T743% 74.0% 0.88
BMI (kg/m?) 205 29.5 0.90
Hypertension _ 90.1% 0.96
Diabetes o 344% 34.2% 0.91
Atrial fibrillation/flutter  404% 40.5% 0.95
Prior stroke  128% 13.1% 0.85
Prior CABG 38.1% 38.0% 0.94
Prior PCI 24.2% 23.7% 0.79
Cardiogenic shock w/in 24 hrs 1.9% 2.0% 0.95
Baseline pacemaker 12.9% 12.8% 0.93
Carotid stenosis 15.0% 15.0% 0.98
Estimated GFR (mL/min/1.73m?) 64.1% 64.0% 0.93
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Baseline Echo & Procedural Details

Baseline Echocardiography Not ::«ttze;;;)pted P-value
Aortic insufficiency (mod/sev) 52.3% <0.01
AV Area (cm?) 0.90 + 0.45 0.01
AV mean gradient 39.4 +£+16.9 0.16
LVEF (%) 52.3+13.0 <0.01

Procedural Details
Transfemoral access 95.8% 95.5% 0.71
Conscious sedation 51.6% 49.6% 0.38
Procedure time (min) 78.5+ 385 75.0 £ 58.8 0.07
Contrast volume 52.1 £ 50.0 56.3 + 54.1 0.09
Implant success 98.7% 99.0% 0.56

%~ CRF

TCT Unadjusted



In-Hospital Safety Outcomes: BVF vs No BVF

OR [95% CI] p-value

> 8 All-cause Mortality o 2.51[1.30, 4.84] <0.01
g g Cardiac Death & 2.47 [1.13, 5.39] 0.02
= O Stroke — 1.25[0.52, 2.98] 0.62
o 8 All-cause Mortality or Stroke P — 1.94 [1.13, 3.33] 0.02
> o Life-threatening Bleeding = 2.55[1.44, 4.50] <0.01
_cg GEJ Major Vascular Complication - L 2.06 [0.95, 4.44] 0.07
CC) 8 New Requirement for Dialysis  —® 1.31[0.35, 4.90] 0.69
S S New Pacemaker -—— 1.41[0.76, 2.64] 0.28
2 o New-Onset Atrial Fibrillation . o 2.17 [0.87, 5.43] 0.10

o 1 2 3 4

P »

% CRF Favors BVF Favors No BVF

TCT IPTW Adjusted, Significantly different




Echocardiographic Outcomes®*: BVF vs No BVF

Aortic Valve Area (cm?) Mean Valve Gradient (mm Hg)

——

Baseline Discharge Baseline  Discharge 30 Days
No BVF n=673 n =656 No BVF n =835 n=779 n=611
% CRF
TCT IPTW Analysis; Hemodynamic outcomes are adjusted, patient n are unadjusted

True ID was an additional covariate for adjusted hemodynamic outcomes
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In-hospital Safety Outcomes:
Preimplant and Postimplant BVF

-

% All-cause Mortality =

o - Cardiac Death - >
E 5 Stroke*

o All-cause Mortality or Stroke -——=
ol

e

c :

@© All-cause Mortality : =

Q L Cardiac Death S—

e >

‘= m Stroke -—
8 All-cause Mortality or Stroke ——
o

0 1 2 3 4

>l B

Favors BVF Favors No BVF

OR [95% CI] p-value

2.90[1.21,6.94] 0.02
3.42[1.25,9.37] 0.02

2.02[0.88,4.63] 0.10

2.11[0.88,5.10] 0.10
1.91[0.68, 5.40] 0.22
1.64 [0.68, 3.97] 0.27
1.88 [0.98, 3.60] 0.06

IPTW Adjusted, Significantly different
*No stroke observed in the preimplant cohort



In-hospital Safety Outcomes:
Preimplant and Postimplant BVF

OR [95% ClI] p-value
- Life-threatening Bleeding o > 4.48[2.07,9.72] <0.01
% Major Vascular Complication = > 4.09[1.37,12.20] 0.01
(_é- L>'- New Requirement for Dialysis — > 1.45[0.18, 11.46] 0.72
g 0 New Pacemaker B i — 1.41[0.49, 4.05] 0.52
D’: New Atrial Fibrillation — > 3.84[1.07,13.83] 0.04
S
% Life-threatening Bleeding B — 2.00[0.99, 4.04] 0.05
o Major Vascular Complication L — 1.29[0.48, 3.53] 0.61
._g 5 New Requirement for Dialysis —® 1.34 [0.27, 6.68] 0.72
8 New Pacemaker N e 1.39 [0.68, 2.84] 0.36
£ New Atrial Fibrillation ——r 1.73[0.55,5.39]  0.35

& CRF 0 1 2 3 4

TCT Favors BVF Favors No BVF IPTW Adjusted, Significantly different



Aortic Valve Area (cm?):
Preimplant and Postimplant BVF

Preimplant vs No BVF vs No BVF

Baseline Discharge Baseline Discharge
Preimplant n =45 n=38
No BVF n=673 n =656 No BVF n=673 n =656
S CRF
TCT IPTW Analysis; Hemodynamic outcomes are adjusted, patient n are unadjusted

*True ID was an additional covariate for adjusted hemodynamic outcomes



Mean Valve Gradient (mmHg):
Preimplant and Postimplant BVF

Preimplant vs No BVF vs No BVF

Baseline Discharge 30 Days Baseline Discharge 30 Days
Preimplant n =55 n =49 n =35
No BVF n =835 n=779 n=611 No BVF n =835 n=779 n=611
% CRF
TCT IPTW Analysis; Hemodynamic outcomes are adjusted, patient n are unadjusted
*True ID was an additional covariate for adjusted hemodynamic outcomes



Study Limitations

* Follow-up time insufficient to assess clinical benefit of BVF

» Results should be considered hypothesis-generating
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Conclusions

In contemporary U.S. experience with BVF as an adjunct to S3/U
ViV-TAVR, BVF was associated with:

- Early hazard of in-hospital mortality

- Risk of mortality appears higher when BVF is performed prior to ViV-TAVR

- Modest differences in echocardiographic gradients and aortic valve area —

far less than previously reported

- Long-term risk/benefit of BVF needs to be further characterized

- Opportunity to standardize BVF indications, technique and post-procedural
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