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Paravalvular AR and In-Hospital Mortality

Table 6 Multivariate predictors of the occurrence of at least moderate
post-procedural AR (c=0.74)

OR (35% CI) p Value

Aortic valve area (per cm?) 0.10 {0.02 to 0.41) 0.001
Cardiogenic shock 1.94 {1.18 to 3.21) 0.009
Annulus estimation by TOE 1.94 {1.14 to 3.29) 0.m
Renal failure 0.53 (0.33 to 0.85) 0.01
Male gender 1.80 (1.07 to 3.06) 0.02
Bicuspid aortic valve 2.95 (0.73 to 11.89) 0.12
Corevalve prosthesis 1.58 (0.73 to 3.40) 0.25
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AR, aortic regurgitation; TOE, transoesophageal echocardiography.

AR 2/4 AR 3/4 or 4/4
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Paravalvular AR and Long Term Mortality

Incidence and Predictors of Early and Late Mortality After
Transcatheter Aortic Valve Implantation in 663 Patients
With Severe Aortic Stenosis

Corrado Tamburino, MD, PhD; Davide Table 4 Multivariate Analysis
Anna Sonia Petronio, MD: Federica Ettori, M Hazard Fiztio
Francesco Bedogni, MD; Francesco Maisano, | Owrall motsty

et I T | Y ~ . niraprocedural stroke
David Antoniucci, MD: M mo Naf  py veocodual mitrs

Claudia Fiorina, MD  Sysiolic puimanary : 8 =60 mmHg
Prior scute pulmonary edema
Dizbetes melktus

Late mortalty
Prior stroke
Post-procedural paravalvular leak =2+
Prior acute pulmonary edema
Chromic kadney disease
Post-procadural paravalvular leak =2+

Chionic kidney disezse 2532

LCL indicates lower confidence Bmit; UCL indicates wpper confidence Emit.

Postprocedural paravalvular leak 2 2 (HR 3.79), was an
Independent predictors of mortality between 30 days and 1 year.
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Paravalvular AR and Long Term Mortality

Long-Term Outcomes After

Transcatheter Aortic Valve Implantation in
High-Risk Patients With Severe Aortic Stenosis
The U.K. TAVI (United Kingdom

Transcatheter Aortic Valve Implantat  acc vo. 58, No. 20, 2011 Moatetal. 2135
Novernber 8, 2011:2130-8 The U.K. TAVI Registry Long-Term Outcomes

Neil E. Moat, MBBS, MS,* Peter Ludman, M:

Ben Bridgewater, PHD,§ Andrew D. Cunningh PN ©.cdictors of Mortality at 1 Year

Martyn Thomas, MD,q Jan Kovac, MD,# Tom

- o T . Variables Alive (n = 684 Dead (n = 186 Univariate Model Value Multivariate Model Value
Olaf Wendler, MD, PHD,* David Hildick-Sm . ’ - . E E
Edwards SAPIEN 321/680 (47.2) 89/182 (48.9) 1.00

Uday Trivedi, MBBS, 11 Daniel J. Blackman, M yegironic corevaive 359,680 (52.8) 937182 (51.1) 0.95 (0.70-1.29) 0.75

Stephen J. D. Brecker, MD,§§ Andreas Baumb  Route, other 196,684 (28.7) 75/186 (40.3) 1.00

Huon Gray, MD,## Michael J. Mullen, MBBS  Route, transfemoral 488/684 (71.3) 111/186 (59.7) 0.65 (0.48-0.88) 0.006 0.73 (0.52-1.04)
AR moderate/severe 83/674 (12.3) 32/175 (18.3) 1.49 (1.00-2.21) 0.048 1.66(1.10-2.51)
Major vascular complication 39/684 (5.7) 16/185 (8.7) 1.42(0.82-2.45) 0.21
Permanent pacemaker 108/683 (15.8) 33/184 (17.9) 1.21(0.83-1.77) 0.32
Male 355/684 (59.9) 101,186 (54.3) 1.19 (0.88-1.61) 0.25
Age, yrs 818+ 73 823+ 6.4 1.01 (0.99-1.03) 0.52

AR moderate/severe 83/674 (12.3) 32/175 (18.3) 1.49(1.00-2.21) 1.66(1.10-2.51)

LVEF <30% 52/680 (7.6) 22/185 (11.9) 1.89 (1.16-3.07) i 1.65 (0.98-2.79)
NYHA functional class I/11 160/680 (23.5) 39/186 (21.0) 1.00

NYHA functional class lll/IV 520/680 (76.5) 147/186 (79.0) 1.14(0.79-1.63)

Coronary disease 301/653 (46.1) 93/175 (53.1) 1.38(1.01-1.87) 1.23(0.88-1.73)
Any previous cardiac surgery 202/667 (30.3) B7/186 (30.7) 1.04 (0.75-1.43)

PVD 179/654 (27.4) 62/178 (34.8) 1.28 (0.91-1.75)

Diabetes mellitus 146/675 (21.6) 50,136 (26.9) 1.36(0.98-1.89)

COPD 176/654 (26.9) 63/180 (35.0) 1.40(1.02-1.93) 1.41 (1.00-1.98)
Creatinine =200 mmol/I 38/668 (5.7) 19/185 (10.3) 1.84 (1.14-2.97) 155 (0.90-2.68)

Values are n/N (%), mean = SD, or hazard ratio (95% confidence interval).
Cl = confidence interval; HR = hazard ratio; other abbreviations as in Tables 1 and 2.
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Clinical Impact of Severity of Paravalvular
Regurgitation Corroborated by Invasive Index

none/mild periAR
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moderate/severe periAR

p (log rank-test) < 0.001
HR (95% CI) = 3.89 (2.02-7.49)

Cumulative survival

] ]
120 240
p (log rank-test) < 0.001
HR (95% CI) = 2.97 (1.57-5.63) Follow-up (days)

150 2-'10
Follow-up (days)

No. at isk AR Index = (DBP-LVEDP)/SBP

AR index 225

Sinning et al. JACC, 59:1134-41; 2012 o S

5 NewYork-Presbyterian




Paravalvular AR and Mortality
PARTNER Trial — Cohort A

70% -
—— None - Trace HR [95% CI] =
60% [ = Mild - Moderate - Severe 2.01[1.38, 2.92]
p (log rank) = 0.0002
50% -
39.5%
2 40%
o
S 30%
20%
10%
0%

Months Post Procedure

Numbers at Risk

None-Tr 167 149 140 126 87 41 16
Mild-Mod-Sev. 160 134 112 101 64 26 12
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Mortality

20% -

10% -

Total AR and Mortality
PARTNER Trial — Cohort A

None - Trace HR [95% CI] =

Mild - Moderate - Severe 1.66 [1.13, 2.44]
p (log rank) = 0.0087

36.3%

0% -

Numbers at Risk
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Total AR and Mortality
PARTNER Trial — Cohort A

FOUNDATIORN

70% -
= None - Trace p (log rank) < 0.001
60% | = Mild
= Moderate - Severe 50.7%
50%
2 40%
i
S 30%
20%
10%
0% T T T T T 1
0 6 12 18 24 30 36
T N Months Post Procedure
None-Tr 135 125 115 101 68 31 11
Mild 165 139 121 111 71 33 16
Mod-Sev 34 25 22 19 15 6 2
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Baseline Echo Characteristics
Stratified by PVL

Characteristic None-Trace PVL Mild-Severe PVL p-value
Baseline AVA (cm?) 0.65 0.67 0.31
Baseline LV Mass (gm) 268.4 = 84.7 2995 + 81.4 <0.02
Baseline LV Diastolic Volume (cc) 114.8 = 46.3 132.1 = 49.4 0.07
Baseline LV Ejection Fraction (%) 51.1 54.0 0.06
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PVL Severity and Cardiovascular Mortality

TAVR Patients (AT)

70% -
== None - Trace HR [95% CI] =
60% 4 = Mild - Moderate - Severe 1.64 [0.99, 2.73]
p (log rank) = 0.0541
50% -
2 40% -
g
S 30% |
20% -
10% -
ﬁ 8.3%
0% I I I I I ]
0 6 12 18 24 30 36
Numbers at Risk Months Post Procedure
None-Tr 167 149 140 126 87 41 16
Mild-Mod-Sev 160 134 112 101 64 26 12
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LVED Volume Changes Stratified by
Post-Procedure PVL
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LV Mass Changes Stratified by Post-
Procedure PVL
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Treatment of AR Depends on the
Etiology

* Native Aortic valve morphology
Circularity of THV
= Number of cusps

= Symmetry/severity of calcification
* Undersizing of the THV
= Annular measurement

* Malpositioning of the THV T

influenced by “AV
complex”

= Aortic root morphology

= Mitral valve calcification
= Sigmoid septum

__): dp CorumBIA UNIVERSITY
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Significant Paravalvular Aortic Regurgitation
Valve Malposition

Valve too hig__h_
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* THV not stable in the aortic annulus
Management

* Pressors to stabilize hemodynamics
* CPB likely not useful

* Valve-in-valve procedure should be performed immediately.
__9-— m Corumsra UNIVERSITY
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Significant Paravalvular Aortic Regurgitation
Valve Malposition

If significant paravalvular jets (flow through struts) are created
due to valve malpositioning, consider implanting a second THV

Management

* Pressors to stabilize hemodynamics
* CPB likely not useful
* Valve-in-valve procedure should be performed immediately
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Post-Implantation:
Assess THV Function

Severe central aortic regurgitation should raise

the possibility of primary THV failure
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Significant Central Aortic
Regurgitation

Management
VALVE TOO * Evaluate echo closely to
VENTRICULAR determine etiology — frozen
(NON-FUNCTIONAL) leaflet vs leaflet overhang

* Mechanical manipulation of
the leaflet with a diagnostic
catheter, if frozen leaflet

* Prepare another valve (valve-
In-valve procedure)
simultaneously

* Mechanical support not very
useful with severe AR

e Convert to open-heart
surgery?
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Significant Central Aortic Regurgitation THV Leaflet
Manipulation with Catheter
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Significant Central Aortic Regurgitation
Valve in Valve
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Significant Paravalvular Aortic Regurgitation
Size Mismatch

Size Mismatch
* Severe paravalvular leak following
Implantation in large annulus
* Proper valve sizing is CRITICAL to
avoid mismatch and severe PV leak
Management ( 4 ® BALLON ")'l
* Pressors to stabilize hemodynamics . 'S
* If patient unstable, consider surgical P 7 "t
AVR o, lilfog- s == "\‘
 (Cannot put larger valve inside of y == = "
smaller valve
= sle ===
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Paravalvular Leak by Cover Index
PARTNER Trial — Cohort A

< 8% 2 8%

p =0.02
P None-Trace [l Mild-Severe
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Valve Undersizing
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3D Imaging is Key!

Average annular diameter = circumference / 1r

Oversize average annular diameter by 1 mm
__)(— Gi_? Covumsia UNIVERSITY
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Role of Balloon Post-Dilatation
Case example
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Role of Balloon Post-Dilatation
Case example
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Balloon post-dilatation
performed with addition of
1cc to delivery catheter
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Additional stent expansion after PD
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Role of Balloon Post-Dilatation
Case example

R
S
E\\
Risk Benefit
» Central AR * Reduce paravalvular AR
» Aortic trauma » Improved THV shape/hemodynamics

« Embolic complications
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Outcomes Following Post-Dilatation

Columbia Experience

Baseline characteristics

Male gender
Age (year)
STS score
Weight (kg)
Height (cm)
BMI

BSA (m2)

Post dilatation

N =106

67%

85.4+8.0

10.7 £ 4.6

73.0+17.3

167.8 + 11.3

25.8£5.3

1.75+0.42

No Post dilatation

N =153

40%

85.8+ 7.3

12.1+4.4

66.1+17.2

160.6 = 10.8

25.6+6.4

1.66 + 0.30

P value

<0.001

0.66

0.01

0N0]0)

<0.001

0.76

0.06
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Outcomes Following Post-Dilatation
Columbia Experience

Echocardiographic characteristics

Post dilatation No Post dilatation P value
N =106 N =153
Ejection fraction (%) 47.0 + 16.2 50.2+14.4 0.11
AVA (cm?) 0.61 +0.17 0.58 +0.17 0.08
AVA index (cm?/m?) 0.34 £ 0.09 0.34 £ 0.09 0.73
Mean aortic gradient (mmHQ) 455+ 12.1 46.4 + 14.2 0.59
Annulus diameter - TEE (mm) 23.3+1.8 22.0x1.9 < 0.001
Cover-index 7.4+4.8 10.2 £5.1 < 0.001
. g =miis
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PVR Decreased by Post-Dilatation

PD+ (n = 35)
= PD- (n = 23)
25 A

20 -

PVR (mm?)

15 A

10 -

Post-Deployment PVR Final PVR
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Outcomes Following Post-Dilatation
Columbia Experience

Clinical Outcomes

Post dilatation No Post dilatation

OR (95%Cl) P value
N =106 N =153

30-day mortality 2 (1.9%) 11 (7.2%) 0.25 (0.05-1.14) 0.06

30-day cardiac mortality 1 (0.9%) 6 (3.9%) 0.23 (0.03-1.97) 0.25
In-hospital cerebrovascular
events

All stroke or TIA 5 (4.7%) 2 (1.3%) 3.74 (0.71-19.64) 0.13

All stroke 4 (3.8%) 1 (0.7%) 5.96 (0.66-54.10) 0.16
Aortic dissection 1 (0.9%) 1 (0.7%) 1.45 (0.09-23.4) 1.00
Aortic wall hematoma 1 (0.9%) 3 (2.0%) 0.48 (0.05-4.64) 0.65
U I Ee el 6 (5.7%) 13 (8.5%) 0.65 (0.24-1.76) 0.39
iIndex hospitalization
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CLINICAL STUDIES

Predictive Factors, Efficacy, and Safety of Balloon
Post-Dilation Following Transcatheter Aortic Valve
Implantation With a Balloon-Expandable Valve

Mombela-Franco, MDD, Josep Rodés-Caban, MDD, Robert Delarochelliére, MDD,
Eric Larose, MDD}, Danic ]:ln.I.. "'r][} Jacques Villenewwve, MDY, Sébastion Bergeron, MD,
Mathieu Bernier, MDD, Ipnacio Amat-Santos, "-11] Michzel Mok, MDD, Marina Urena, MD,
Michel Rheanlt, MDD, Jear [}.lrl._-:un... WD), Mélznie Coné, MSe, Philippe Pibarot, Pul,
Etic Dumont, MD

Ousber City, Queber, Canada

Objectives This study sought to evaluate the predictive factors, effects, and safety of balloon post-
dilation (BPD) for the treatrment of significant paravabwlar aoric regurgitation (AF) following trans-
catheter aortic valve implantation (TANT).

Background Very few data exist on BPD following TAV with a balloon-expandable valve.

Methods A tofal of 211 patientslwh-:u undenwant TAV] with a balloon-expandable valve were in-
cluded. BPD was pé ormed arter TAV] if paravalwular AR =2 was identified by transesophageal
echocardicgraphy. Clinical events and echocardicgraphic data were prospectively recorded, and me-
dian follow-up was 12 & to 24) months.

Resulis BPD was performed i leading to a reduction in at least 1 degres of AR
in 71% of patients, with residuwal TR = =oi: o1 the patients. The predictors of the need for BFD
were the degree of valve calcification and transfemoral approach, with valve calcification volume
=2 200 and >3 800 mm” best detesmining the need for and a poor responsa to BPD, respectively.
Patients who underwent BPD had a higher incidence of cerebrovascular events at 30 days (11.9% vs.
0%, p = Ou4), with most (83%) events within the 24 h following the procedure occuming in pa-
tients who had BPD. Mo significant changes in valve area or AR degree were observed at follow-up
in BPD and no-BPD groups.

Conclusions BPD was needed in about one-fourth of the patients undergoing TAV with a balloon-
expandable valve and was successful in about one-half of them. A higher degree of valve calcifica-
tion and transfemoral approach predicted the need for BPD. BPD was not associated with any dele-
terious effect on valve function at mid-term follow-up, but a higher rate of cerebrovascular events
was observed in patients who had BFD. () Am Coll Cardiol Intv 2012 s0000) € 2012 by the
American College of Cardiclogy Foundation
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Cerebrovascular

30-Day Cerebrovascular Events

(stroke:4.3%)

p=0.006 Aortic Valve
Calcium

p=0.028
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10 - 4000
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Calcium volume, mm?3

(median, IQR)

Valve calcium volume according to balloon post-dilatation and
to the success of balloon post-dilation
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Conclusions

Post-procedural AR, was more common after
TAVR (mild-mod-severe ~50%) and did not
change significantly during follow-up

Even mild post-procedural AR (paravalvular
and total AR) was associated with increased
subsequent mortality

Valve in valve is a potential treatment option
for AR due to malpositioning

Balloon post-dilatation improves regurgitant
volume but may result in increased
neurologic events
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