SOLACI
SBHCI
2016

In partnership with {¢ 868

INDICACOES E RESULTADOS ATUAIS

TAVI

Luiz Antonio Carvalho
10/06/2016

HOSPITAL



Aortic Stenosis
Changing Epidemiology

Calcific Degenerative Bicuspid Valve

CDC PHIL #848




Natural History of Aortic Stenosis
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from Ross and Braunwald, Circulation 1968;38:V-61
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Historically, Our Understanding of Aortic
Stenosis Was Based on Surgical Experience

2015 Severe Symptomatic AS Patients in the U.S.1
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(1) Nkomo 2006, Ivanalinen 1996, Aronow 1391, Bach 2007, Freed 2010, lung 2007, Pelikka 2005, Brown 2008, Thouranl 2015,




The TAVR Experience Has Changed Our
Understanding of Aortic Stenosis

2015 Severe Symptomatic AS Patients in the U.S.1
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A Large Population of Severe
Symptomatic AS Patients Remain

Undiagnosed and Untreated

2015 Severe Symptomatic AS Patients in the U.S.1
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(1) NEcmo 2006, INanainen 1996, Aronow 1391, Bach 2007, Freed 2010, lung 2007, Pellka 2005, Brown 2008, Thouranl 2015,
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Following the Guidelines

Indication for AVR g Heart Valve Team ()

Prohibitive
surgical risk

Low-intermediate
surgical risk

High

surgical risk

Bridge to
SAVE or TAVR
for severe .
Predicted -TAVR
symptoms ‘ survi 'PMtI >1yr
BAV (llIb)

Palliative
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Aortic Stenosis: Choice of Surgical or
Transcatheter Intervention
COR | LOE

Recommendations
Surgical AVR is recommended in patients who
meet an indication for AVR (listed in Section 3.4)
with low or intermediate surgical risk
For patients in whom TAVR or high-risk surgical
AVR is being considered, members of a Heart
Valve Team should collaborate closely to provide
optimal patient care
TAVR is recommended in patients who meet an
indication for AVR for AS who have a prohibitive
surgical risk and a predicted post-TAVR survival
>12 months

American

Heart
Associations
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Aortic Stenosis: Choice of Surgical or
Transcatheter Intervention (cont.)

transcatheter AVR in severely symptomatic
patients with severe AS

TAVR is not recommended in patients in whom
the existing comorbidities would preclude the
expected benefit from correction of AS

Learn. Advance, Heal

Recommendations COR | LOE
TAVR is a reasonable alternative to surgical
AVR for AS in patients who meet an indication lla B
for AVR and who have high surgical risk
Percutaneous aortic balloon dilation may be
considered as a bridge to surgical or b C

A= l.'.-'_.i
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The Heart Valve Team and Heart
Valve Centers of Excellence

Recommendations

COR

LOE

Patients with severe VHD should be evaluated by
a multidisciplinary Heart Valve Team when
intervention is considered

Consultation with or referral to a Heart Valve
Center of Excellence is reasonable when
discussing treatment options for 1) asymptomatic
patients with severe VHD, 2) patients who may
benefit from valve repair versus valve
replacement, or 3) patients with multiple
comorbidities for whom valve intervention is
considered
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irresponsible,

Role of the Heart Team
Assessing Risk
Operable AS patients
- —_—
TAVR
? |
= AVR
~25% ~10%
Low Intermed High Extr Too

Risk Risk Risk Risk* Sick
TAVR in 2015

“equipoise” OK preferred No
reckless quip P

* Extreme risk = “inoperable”




Role of the Heart Team
Assessing Risk

Operable AS patients
D —

urgery (AVR) %)

»
~65% ~25%

Low Intermed High Extr Too
Risk Risk Risk Risk* Sick

TAVR in 2015

irresponsible,

“equipoise” OK preferred No
reckless qu'p P

* Extreme risk = “inoperable”




How do you define
risk?




AVR Surgical Risk Algorithms

Algorithms for estimating surgical risk generated
from large patient databases

Established risk algorithms
= Society Thoracic Surgeons (STS): N=67,292 AVR
* niskcalc_sts. org/
= EuroSCORE (Additive, Log, EuroSCORE Il): N=5595 Valve

» http//www_euroscore_org/calc_htmi

= Ambler Risk Score: N=32,839 Valve

+  hitpiwww_ucl ac.uk/stats/research/riskmodel

In high-risk patients, STS most accurate, but tends to
underestimate risk, while other models overestimate

Rosenheck et al. European Heart Joumnal 2012;33:822-8




Risk Assessment Combining STS Risk Estimate, Frailty, Major
Organ System Dysfunction, and Procedure-Specific Impediments

Low Risk (must | Intermediate Risk |High Risk Prohibitive Risk
meet ALL criteria | (any 1 criteria in (any 1 criteriain (any 1 criteria in this
in this column ) | this column) this column) columny)
S5TS PROM =4% 4% to 8% =B% Predicted risk with surgery
AND OR OR of death or major morbidity
Frailty None 1 index (mild) 2 or more indices (all-cause) =50% at 1y
AND OR {moderate-to- OR
severe)
OR
Major organ Mone 1 organ system Mo more than 2 3 or more organ systems
system AND OR organ systems OR
compromise not OR
to be improved
postoperatively
Procedure- Mone Possible procedure- | Possible procedure- | Severe procedure-specific
specific specific impediment | specific impediment | impediment
impediment

Helping Cardigvascular Prafissionals e American
Learn. Advance, Heal Heart
Associations
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Role of the Heart Team
Assessing Risk

Operable AS patients

Current TAVR

Clinical Use

Low Intermed High Extr Too
Risk Risk Risk Risk* Sick

TAVR in 2015

irresponsible, | «oqyinoise” OK preferred No

reckless

* Extreme risk = “inoperable™




TAVR Improves Survival
PARTNER Cohort B (TAVR vs Standard Therapy)

w— Standard Rx (n=179)

100% === TAVR (n=179) 93.6%"*
87.5%
80.9% gt
— 80%
&
£ 71.8%
g 80%
=
2 0%
3
R 30.7% HR [95% CI] = 0.50 [0.39, 0.65]
p (log rank) < 0.0001
0%
0 H 12 18 24 20 3% 42 48 5 60

Months

** Only 1 standard Rx patient was alive at 5 years who didn’t crossover to

I TAVR or had SAVR (out of protocol) l
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100%
90%
80%

270%

g 0%
50%

T 40%

< 30%
20%
10%

0%
0
TAVE 348

SAVR 351

TAVR is Equivalent to Surgery
PARTNER Cohort A (TAVR vs. SAVR)

—TAVR HR [95% CI] =
—SAVR 1.03[0.85, 1.24]
p (log rank) = 0.76

69.8%
69.3%

12 24 36 45 B0 62
Months post Randomization

252 228 131 154 61 &

236 210 174 131 64 B



Key Facts About PARTNER Trial

(1) Trial started in 2007 - <100 TAVRs done in US

(ZD Only 6 of the 25 sites had experience with TAVR
before PARTNER trial

(@ Outcomes of TAVR compared with SAVR in arguably
the best surgical centers in the country

@j 22F and 24F devices for transfemoral approach (40%
not eligible for TF)

@) Retroflex 1 device used for majority of cases




Is TAVR Superior to Surgery?

CoreValve US Pivotal High Risk Cohort

L)
[

Surgical
= Transcatheter

Ba
on

[ ]
[}

All-cause Mortality (%)

P = 0.04 for superiority

4 5 [} T 8 g
MNo. at Risk Months Post-Procedure
Sunglcal 57 344

Transcatheter 320 37T
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PARTNER 2A

The HEW ENGLAND JOURMNAL af MEDICINE

‘ ORIGINAL ARTICLE ‘

Transcatheter or Surgical Aortic-Valve
Replacement in Intermediate-Risk Patients

Martin B. Leen, M.D., Craig R. Smith, M.D., Michael J. Mack, M.D.,

Raj R. Makkar, M.D., Lars G. Svensson, M.D., Ph.D., Susheel K. Kodali, M.D.,
Vined H. Thourani, M.D., E. Murat Tuzeu, M.D., D. Craig Miller, M.D.,
Howard C. Herrmann, M.D., Darshan Doshi, M.D., David J. Cohen, M.D.,
Auguste D. Pichard, M.D., Samir Kapadia, M.D., Tedd Dewey, M.D.,
Vasilis Babaliares, M.D., Wilson Y. Szeto, M.D., Mathew R. Williams, M.D.,
Dean Kereiakes, M_D., Alan Zajarias, M.D., Kevin L. Greason, M.D.,
Brian K. Whisenant, M.D., Robert W. Hodson, M.D., Jeffrey W. Moses, M.D.,
Alfredo Trento, M.D., David L. Brown, M.D., William F. Fearon, M.D.,
Philippe Pibarot, D.V.M., Ph.D., Rebecca T. Hahn, M.D., Wael A. Jaber, M.D.,
William N. Anderson, Ph.D., Maria C. Alu, M.M., and John G. Webb, M.D.,
forthe PARTNER 2 Investigators*
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PARTNER 2A

The HEW ENGLAND JOURNAL of MEDICINGE
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Figure 1. Time-io-Event Curves fior the Primary Composite End Point.
The imsets shaow the same data on an enlarged y axis. TAVE denofes transcatheter aortic-valve replacement.
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The NOTION Trnal

An All-comers Randomized Clinical Trial Comparing
Transcatheter with Surgical Aortic Valve Replacement
in Patients with Aortic Valve Stenosis

Lars Sendergaard
The Heart Center, Rigshospitalet, Copenhagen, Denmark
- on behalf of the NOTION Investigators

TVT CHICAGO fasiesizped




—TE
NOTION TRIAL

Baseline Characteristics

Characteristic, % or mean = SD EVE nSiFBRE vaF;l:J .
Age (yrs) PrE 190+47 071
Male 53.8 526  0.84
STS Score 29+16 3.1+17 0.30
STS Score < 4% 83.4 80.0  0.46
Logistic EuroSCORE | 8.4+ 40 8955 0.38
NYHA class Il or IV 48.6 455  0.61

TVT CHICAGO Dmu=iesi=ssi




Notion Trial (All-Comers TAVR vs
SAVR)

Death from Any Cause, Stroke or Myocardial
Infarction at 1 Year in As-Treated Population

mem BAVR

P —TAVR P-valus (log-rank)= 0.20

5

g .

B 10% o 11.3%

i % 5.3%

g “ T T T T T

) 2 4 g 8 10 12
No. ot Rlsi Months Post-Procedure

TAVR 142 133 128 118
SAVR 134 118 118 105
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Catheterization and Cardiovascular Interventions 85:E153-E162 (2015)

Outcomes and Predictors of Mortality After
Transcatheter Aortic Valve Implantation: Results of the
Brazilian Registry

Fabio S. de Brito Jr,” mo, Luiz A. Carvalho,> mp, Rogério Sarmento-Leite,’ b,
Jose A. Mangione,* o, Pedro Lemos,” wp, Alexandre Siciliano,” w,
Paulo Caramori,” mp, Luiz Sao Thiago,” wp, Eberhard Grube, w, and
Alexandre Abizaid,"" wo, on behalf of the Brazilian TAVI Registry investigators



=IBFAZIER'TAVI Registry: Inclusion by center

Inclusao por Centro

100

BO

60 -

82

77

42

26

Total: 418

* 4 centers: 68.2% of all cases
* Median: 9 (IQR 5 - 42)
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=ImBrazilian TAVI Reqistry

Baseline Characteristics

Characteristics n=418

core, 76 2 = 11,

_

* GFR<60mMI/min




=ImBrazilian TAVI Registry
Procedural Data
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Valve-in-Valve, n (%

Prosthesis
oreValve
apien

Post dilatation, n (%

Device Success *

N
J
o

* VARC criteria: a single prosthesis implanted in the correct
position, with normal function, without moderate or severe AR
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M. at risk
total: 418

Brazilian TAVI Registry

All-Cause Mortality

G0
37T09% 415% 415%
293 %
21,5 %
20+
9.1%
D _l | I
. 30 days 4 N .
Years
363 192 98 30 5 1



=IBrazilian TAVI Registry

Independent Predictors of All-Cause Mortality

2.14  5.73 <0.001

v e ——
TEE guidance . 036 0.91 0.018

Moderate/ severe PVR 2.76 1.51 504 " 0.001

1.30  5.66 0.008

Acute kKidney Injury . 1.89 498 <0.001




Implante de Valvula Aodrtica por Catéter:
Resultados de 152 casos consecutivos
Experiéncia do Hospital Pro Cardiaco
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Implante de Valvula Aortica por Cateter e Seus Fatores de

Morbimortalidade em Experiéncia de 5 Anos no Brasil
Mranscatheter Aortic Valve implantation and Morbidity and Mortality-Related Factors: 8 5-Year Experience in Brazil

André Luiz Sihveira Souza'™, Constantino Conzilez Salgade’”, Ricarde Mourilhe-Rocha'?, Evandro Tinoco
';fﬁquits:":, Luciana Cristina Lima Correia Lima’, Nelson Durval Ferreira Comes de AMattos', Armaldo Rabfm"rﬂﬂﬁ.&}-',
rancisco Eduardo Sampaio Fagundes', Alexandre Siciliano Colafranceschi’, Luiz Antonie Ferreira Carvalho!

Jospital Pro-Cardiaco'; Pés-graduacio em Cifncias Cardiowvasculares — Liniversidade Fedeval Fluminense’; Pas-graduagio em Cigncias
edicms — Uiniversidade do Estado do Rio de= Janeiro’, Rio de Jansira, B — Brasil

indre Luiz Sitveira Souza & Constanting Gonzdles Salgado tiveram igual participagio na confeccdo des te artigo

Resumo

fundamento: O implante de valvula adrtica por cateter tornou-se uma opcio para pacientes com doenca valvar aortica
ie elevado risco cirirgico.

Dhbjetivo: Avaliar os resultados dos seguimentos intra-hospitalar e de até 1 ano do implante de valvula agrtica por cateter,

Wétodos: Estudo de coorte prospectiva de casos de implante de valvula aoriica por cateter entre julho de 2009 e fevereiro
ie 2015. Anilise de variaveis clinicas e do procedimento, correlacionando com mortalidade intra-hospitalar e de 1 ano.

tesultados: Foram submetidos ac implante 136 pacientes, com meédia de idade de 83 (30-87) anos, sendo 49% mulheres,
131 (96,3%) deles com estenose aortica, um (0,77%) -.com insuficiencia adrtica e quatro (2,9%) com disfuncio de protese,
i classe funcional da NYHA foi Il ou IV em 129 (34,8%) casos. A area valvar inicial foi 0,67 + 0,17 cm’ e o gradiente
sentriculo esquerdo-aorta medio de 47,3 £ 182 mmHg com 5T5 de 9.3% (4,8%-22,3%). As proteses implantadas eram
witoexpansiveis em 97% dos casos. A mortalidade peroperatoria em 1,5% dos casos; em 30 dias enm 5,93 intra-hospitalar
:m 8,1%; e apos 1 ano em 15,5% dos casos. A hemotransfusio (risco relative de 54 p = 0,0003) e a hipertensio arterial
wulmonar (risco relativo de 5.3; p = 0,036) foram preditoras de mortalidade hospitalar; e a proteina C-reativa. pico (risco
elativo de 1,8: p = 0,013} e a hemotransfusio (risco relativo de &3; p = 0,0009) de mortalidade em 1 ano. Aos 30 dias,
37% dos pacientes estavam em classe NYHA |1l e, em 1 ano, o nimero chegou a 96%.

Zonclusio: O implante de vahlvula adrtica por cateter foi realizado com alto indice de sucesso e baixa mortalidade.
i hemotransfusio associou-se com maior mortalidade hospitalar e de 1 amo. Proteina C-reativa pico se associou com a
nortalidade de 1 ano. (Arg Bras Cardiol. 2016; 10646):519-527)

Palavras-chave: Estenose da Valva Adrtica | cirurgia: Mortalidade: Implante de Protese: Vahuloplastia com Balio:
studos de Coortes,




=NResultados - Dados demograficos

n=152

Idade (anos) 83,0+ 7,3
Sexo Masculino 74 (48 %)
IMC 25,7 +5,1
Classe Funcional NYHA

IT 11 (7%)

III 87 (57%)

IV 54 (36%)
Area Valvar Aértica (cm?2) 0,6 + 0,2
Gradiente VE-Ao médio (Eco, mmHg) 50,8 + 16,2
Euroscore I 24,1+15,3
Valvuloplastia adrtica por baldao prévia 9 (6%)
Cirurgia cardiaca prévia

RVM 36 (24%)

Protese Mitral 3 (2%)

Protese Aodrtica 3 (2%)

FE VE <40% ‘ecocardiograma! 35 ‘23%!




= Resultados Comorbidades

Hipertensao Arterial Pulmonar 39 (25,6%)
Doenca Respiratoria Cronica 27 (17,7%)
Insuficiéncia Renal Cronica (Cl < 60) 79 (51,9%)
Doencga Arterial Coronariana 83 (54,6%)

Doenc¢a Valvar Mitral

Estenose Mitral (AVM <2,0 cm?) 7 (4,6%)

Insuficiéncia Mitral (>2+/4) 12 (7,8%)

Protese Mitral 3(2,0%)
Ritmo cardiaco

FA permanente 17 (11%)

Ritmo de marcapasso 21 (14%)

oo
caro/iaco
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= Resultados - Procedimento

Anestesia geral 134 (88%)
Contraste (ml) 143 + /- 35
ATC associada 13 (8,5%)
Acesso
Femoral 142 (93%)
Subclavia Esquerda 9 (6%)
Transaortico 1 (1%)
enatagae) 0SSP 25 16,4%)
Tamanho da Proétese
CoreValve 26 mm 65 (42,7%)
CoreValve 29 mm 76 (50%)
Corevalve 31 mm 11 (7,3%)

e ——— I ——————— 7____,,;.



=N Gradiente Invasivo - (picoa pico)

120

108

p< 0,001

58,7 +/- 22,2

mmHg
3

2,5+/-3,8

36
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=G dicnte VE- Ao médio (ECO)

120

108

p< 0,001

49,2 +/- 16,3

72

mmHg

36

24

12
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N A rca \/alvar Adrtica (eco)

3.0

2,7

p < 0,001 1,7 +/- 0,4

2.4

21

1.8

0,7 +/- 0,2

cm?2

1.5

12

09

06
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=T Resultados Imediatos TT—

Sucesso do Procedimento 151 (99%)
Sucesso do Dispositivo 135 (88%)
Complicacoes em Sala

Obito 1 (0,6%)
Insuficiéncia Aortica >leve 11 (7,2%)
AVC 2 (1,6%)
Vasculares 6 (3,9%)
IAM 0

Marcapasso Definitivo 35 /133(26%)




= Resultados de 30 dias T

Obito 8 (5,2%)

Complicacoes

Cirurgia Cardiaca ou ECMO 2 (1,3%)

IAM o

AVC 2 (1,3%)

Reintervencoes 1 (0,6%)
Nefropatia com dialise 6 (3,9%)
Hemotransfusoes 23 (15,1%)
Sangramento ameacador a vida 7 (4,6%)

Ny
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Canada (n=339)
SOURCE (n=1038)

Europeu (n=646)

Italia (n=663)
Franga (n=244)
Alemanha (n=697)
Bélgica (n=328)
Inglaterra (n=870)

PROCARDIACO (N=100)

RESULTADOS

10,4%
8,5%

8,4%

5,4%
12,7%
12,4%

11%
7,1%

5,2%

24%

24%

15%

21%

22%

17,7%



TAVR

Current Reality
* TAVR works!!!

* Patients (and physicians) want a less
invasive therapy

 Risk/benefit thresholds vary with age

4

TAVR has been integrated into treatment
algorithm and will continue to move into
lower risk patient population
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