TAVI nei pazienti a rischio intermedio. Nuovi
paradigmi clinici e organizzativi nel trattamento
della stenosi aortica

Giuseppe Musumeci

SC Cardiologia

Ospedale Santa Croce e Carle, Cuneo




Pre-existing

New market
‘l El || Il ; rnn O | O | R ||
) 7 ] a
Low Risk Intermediate Risk High Risk Prohibitive Risk
(Must Meet ALL Criteria (Any 1 Criterion (Any 1 Criterion (Any 1 Criterion
in This Column)

in This Column) in This Column)
—’A——'— = ‘. :

- = n"“..‘ :‘v b,
WINC S 1

3 ORP' 87 L”@:" J

®

—
v
A
.
"
-
§
'\

in This Column)

- —

as Gleich
wird S Ofort ¥

[




The TAVR Path through Risk Categories

_

STS <4%
Low

STS >10% STS >15%

DADTAIECD 4B
Isolated AVR - STS Database 2002 - 2012 (n=141,905) .

6.2% STS >
3

Thourani, Ann Thor Surg 2015




Meta-Anal

TAVI vs SAVR:
sis Of 4 Randomized Trials

PARTNER 1A'-? US CoreValve High

Risk®~’
U5 T paiagens gt o
Number of centres 25 45
Recruitment period 2007-09 2011-12
Longest follow-up, year 5 3
Design Non-inferiority Non-inferiority
ITT patients, n 348 351 394 401
As-treated patients, n 344 313 391 359
STS, mean (SD) 118 + 33 M7 E£35 73330 75+ 32
Intervention’s characteristics
TAVI valve system Edwards na Medtronic na
SAPIEN CoreValve
Access site, n
Transfemoral 244 na 394 na
Transthoracic 104 na 0 na

NOTION?® PARTNER 2A?
TAVI .............. SAVR e TAVI .............. SAVR o4
57
2009-13 2011-13
2
Superiority Non-inferiority
145 135 1011 1021
142 134 994 944
29+ 1.6 31+17 58+ 21 58+ 19
Medtronic na Edwards na
CoreValve SAPIEN XT
145 na 775 na
0 na 236 na

Siontis et al. Eur Heart J 2016




TAVI vs SAVR:
Meta-Analvsis Of 4 Randomized Trials

Overall population

Death -"
Kidney Injury —‘—
New-onset AFib +

Major bleeding —’—

HR (95% Cl) p phet
0.87 (0.77-0.97) 0.038 0.76
0.61 (0.41-0.90) 0.013 0.16
0.46 (0.34-0.63) <0.001 004

0.57 (0.35-0.92) 0.020 <.001

|
|
0.
5

Favours TAVI

oA

|
|
2
0

Favours SAVR

Siontis et al. Eur Heart J 2016




The PARTNER2A T
Study Design

SAPIEN XT

Symptomatic Severe Aortic Stenosis

ASSESSMENT by Heart Valve Team

> 49,) _ o

[ Randomized Patients n

Yes ASSESSMENT:
Transfemoral Access

Transfemoral (TF) | ’ Transapical

1:1 Randomization (n = 1550 1:1 Rar

TA/TAo TAVR

TF TAVR VS. [ Surgical AVR A
n_

(n=775) (n = 775)

I° EP: All-Cause Mortality or Disabling Stroke at [t 29mm"

Leon M, et al. NEJM *First iImplant Oct 30, 2012
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1° EP (ITT):
All-Cause Mortality or Disabling Stroke
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I°EP (ITT)-TF
All-Cause Mortality or Disabling Stroke

— gF HR: 0.79 [95% CI: 0.62,
e DUT'EETY P (]Og.mk) =
0.05
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@ European Heart Journal FASTIRACK CLINICAL RESEARCH
curorean  doi10.1093/eurheartj/ehw112 TAVI
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Mortality and Stroke: S3i

At 30 Days (As Treated Patients)
Mortality Stroke

stenosis

‘AW is. "23 SceitLind,
C. Eisenhauer®?,

(STS 5.3%)
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Transcatheter aortic valve replacement versus surgical valve 2> W » ®
replacement in intermediate-risk patients: a propensity |
score analysis

Ving |

o' Propensity “SCORE” 1-year results

Jong
Johr,

CAIU, KU

Sapien 3 Surglcal AVR arm

Intermediate Risk Partner 2A trial
YEYV m
SAPIEN 3 TAVR SAVR
Cardiac death 4.5% 8.1%

Any stroke 4.6% 8.2%




European SOURCE X
pLus SOURCE 3

Propensity Adjusted 30-day Outcomes
1947 pts S3 vs 2688 pts XT - Age 82

Favors SOURCE 3 Favors SOURCE XT £ e
' p-value [ ' ‘ "
All-Cause Mortality —— 0.0045 Mgz <
L All Stroke - — 0.0003 i
Acute Kidney Injury (1I-111) —_—H— <0.0001
" Life-Threatening Bleeding —_—— 0.93
| Major Bleeding i 0.16
Major Vascular Complications e e 0.01
New Pacemaker e R 0.0004
Moderate / Severe PVL Y S— 0.0017
-8 6 4 2 0 2 4 6 8

G Tarantini TCT 2016




75618 patients enrolled

2,150 patients excluded:

Nonfemoral TAVR Vo e 7 2,15
— .l Combined procedures* - oo - 7
Porcelain aorta SSN 0735-1037/$36.00
Hostile thorax

Protocol violation’

5,468 patients included

4,077 Surgical aortic valve replacement 1,391 Transfemoral TAVR CroesMarl

— Propensity score matching —

ient

650 Surgical aortic valve replacement 650 Transfemoral TAVR

Enroliment: Dec 2010-June 2012
hucci, MD,; Francesco Onorati, MD,
Country: Italy laro Santoro, MD,**
LRVANT Research Group
93 hospitals: 34 cath lab, 59 Surgery
THV: ES XT, CV

Follow up: 3 years




EARLY CLINICAL OUTCOMES OF MATCHED
OF PAIRS OF PATIENTS

SAVR TAVR
2.2% 1.3% ¢}
10.9% 6.1% 1]
3.6+3.6 2.3:2.2 /Y
Major vascular 0.5% [ﬁb 7.9%

PM implantatio 3.6% [C] 15.5%




»

GARY Registry: intermediate risk
undergoing isolated TAVR or SAVR

n = 49660

SAVR: 22107
TAVI: 16311

SAVR: 3455
TAVI: 5180

SAVR: 3455
TAVI. 4902

SAVR: 3455
TAVI 4541

SAVR: 3055
TAVI: 4439

SAVR: 3027
TAVI: 4333

SAVR: 2635
TAVI: 4293

SAVR! 2575
TAVI: 4293

SAVR: 2571
TAVIE: 4292

SAVR: 1896
TAVE: 4101

Exclusion criteria:
49660

11956 patients with SAVR + CABG
286 patients with TAVI + PCI for coronary artery disease

28783 patients with EuroSCORE < 10 or EuroSCORE 2 20

278 patients with porcelain aorta

® Enroliment: 2011-2013

361 patients with poor prognosis for severe comorbidities

° Country: Germany

502 patients with aortic aneurysm

134 patients with severe left main disease (= 50%)

° Prospective, multicenter,

all-comers

432 patients treated for aortic valve insufficiency
(no severe aortic valve stenosis)

T Follow up: up to 5 years

6928

80 patients with active endocarditis

6868

5997 pts

MMMUMMYL

5 patients with cardiopulmonary resuscitation within < 48h

6863

SAVR 1806 - STS 3.7 - 76 yrs

.

B66 patients with combined surgical or interventional procedures

TAVR 4101 (TF 75%) - STS 5.2 - 82 yrs

%

Werner N. AHA 2016




IN-HOSPITAL CLINICAL OUTCOMES

SAVR
1.2/1.3%
1% &
53% )

TAVR

1.5/1.2%

2.3% (]
25% ('

7.7%

19.1%

Werner N. AHA 2016



SURTAVI Trial
Study Design

Symptomatic Severe Aortic Stenosis

Intermediate Surgical Risk

STS PROM 23% and <15%

Heart Team Evaluation Screening
Assess inclusion/exclusion Committee

Risk classification

Randomization n=1,746
Stratified by need for revascularization Baseline

94‘%) TF (0 IR neurological

TAVR N=864 SAVR N=796
age 79.9 - mean STS 4.4% | |_age 79.6 - mean STS 4.5%
TAVR only TAVR + PCI SAVR only SAVR + CABG

1° EP: All-Cause Death or Disabling Stroke at 2 Years (non-inferiority)

Reardon M, ACC



All-Cause Mortality or Disabling Stroke

24 Months
~ TAVR ~ SAVR
12.6% 14.0%

Difference (95% CI) —1.4% (-5.2%, 2.3%)

_r—-—-#

e

Reardon M, ACC




30-Day Safety and Procedure-related

Complications

SAVR TAVR
5.6 % 3.4% 1]
o R 1% 5
4.4% 1.7% 1]
20.8% 0.2% ¢
1.1% /' 6.0%
6.6% 25.9%

Reardon M, ACC



30-Day Safety and Procedure-related
Complications

TAVR (N=864) SAVR (N=796) 95% CI for Difference

All-cause mortality or disabling stroke 2.8 : -2.8,0.7
All-cause mortality 2.2 : -09,1.8

4~

Disabiing stroke i.2 : -2.

All stroke 34 .6 -4.2, -0.
Overt life-threatening or major bleeding 12.2 : -0.1,5.9
Transfusion of PRBCs* - n (%)
O units 756 (87.5) 469 (58.9) 244,325
2 — 4 units 48 (5.6) 136 (i7.1) -14.5,-8.5

> 4 units 31(3.6) 101 (12.7) -11.7,-6.5

Acute kidney injury, stage 2-3 . 4.4

A

*Percentage rates, all others are Bayesian Reardon M, ACC
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Clinical Outcomes™ at 12 and 24 Months

12 Months 24 Months

95% Cl for 95% (I for
TAVR SAVR Difference SAVR Difference

All-cause mortality or disabling 31 38 3521 14.0 5223
stroke ' ' I ' ' B

All-cause mortality 6.7 6.8 27,24 11.6 -3.8,3.3
All stroke 54 6.9 -39,09 . 8.4 -50,04

Disabling stroke 2.2 3.6 -3.1,04 . 4.5 -4.0,0.1
TIA 32 20 -04,2.8 . 3.1 -09,3.2
Myocardial infarction 2.0 1.6 09,18 . 2.2 -1.1,24

Aortic valve re-intervention 2.1 0.5 04,2.7 . 0.7 0.7,3.5

Aortic valve
hospitalization 8.5 7.6 -1.8,3.6 9.7 0.1,7.0

MACCE : : -29,3.7 . . -42,42

*All are reported as Bayesian Reardon M, ACC

watno _— a —




NOTION Randomized Trial:

TAVI (Core valve) Vs. SAVR IN ALL COMERS PTS >70 years oldill IR

PATIENTS FLOW

CoreValve

Died prior to procedure "
n=3

n=1

Died prior to procedure

J

Not implanted n=2 ]

Age (yrs) 792+ 49 79.0 4.7
Male 53.8 52.6
Society of Thoracic Surgeons (STS) Score 29+16 3.1x1.7
STS Score < 4% 83.4 80.0

3 Randomization stratified for age (= OR > 74 yrs), study site, CAD



NOTION Trial - Clinical Outcomes

PRIMARY EP - ITT population

TAVR 13.1% vs. SAVR 16.3%, p=0.43

PRIMARY EP -- As Treated population

mmmm SAVR
20% = TAVR P-value (log-rank)= 0.26
150/0 ':157\;/)

10% - 11.9% /_,_’_r—’ 11.3%
5% - 'j 6.3%
|

0%

All-Cause Mortality, MI, or Stroke (%)

0 2 4 6 8 10 12

No. at Risk: Months Post-Procedure
TAVR 142 133 129 118
SAVR 134 118 115 105

J Am Coll Cardiol. 2015;65(20):2184-



NOTION Trial - 2ary EP @ 30 Days

SAV
50.0%
Lo

TAVR

11.3% 1,
4.2%
0.7% '
16.9% (]

34.1%




DURABILITY (PARTNER 1 - 5 years)

AV mean gradient - 5 years Hemodynamic “QOutliers”

Patients with Death
or Reintervention

2404 TAVR patients

¢ 1 AV mean gradient = 20 mmHg N=10 (0.45%)
¢ Any mean gradient = 40 mmHg N=11 (0.46%)
¢ AnyDVI=<0.25 N=44 (1.8%)

Douglas et al, TCT 2016



Scoring insights



Observed vs. predicted mortality at 30 days after

%
1.03 0.87 1.16 0.98 1.06 1
139 144
S 141,905 Patients undergoing isolated
A 10 SAVR
\'}
g$>8% STS28% STS 4-8% STS 4-8% STS <4% STS <4%
(20 010) (2002-2006) (2002-2006) (2007-2010) (2002-2006) (2007-2010)
%
0.44 0.45 0.49 0.67 0.26 0.21
11.8 Observed
; 10 - M Predicted by STS sqc
\'
R
0 .
n= 348 n=394 n=284 n=1,011 n=583 n=1,077

Thourani et al, Ann Thorac Surgery 2015
Pilgrim et al, JACC 2015



SURGICAL RISK AND AGE

® S0 O0 UVWUmLMW-HW

Mean Age across studies:

83 84 83 83 84 82 83 82

10,3 10.3
10 4

PARTNER PARTNER CoreValve PARTNER SAPIEN 3 CoreValve PARTNER SAPIEN 3
1B 1A ER 2B HR HR 2A IR




FACTORS FAVORING
TAVR VS. SAVR

SAVR - US Registry - 104,699 pts
Mean age 70 yrs

OR (95% Cl) p-value

Death
Reference

1.97 (1.74-2.22) <0.001
2.63 (2.28-3.02) <0.001
—il— 2.99 (2.52-3.54) <0.001

<70 years
70-79 years
80-84 years

>85 years

.

0O 1 2 3 4
Odds Ratio

Agarwal et al. J Thorac Cardiovasc Surg 2015




SOURCE 3 Registry - Risk analysis

n =1945
SURGICAL KiSK
HIGH
LOW 32.2%
29.0%

MORE THAN 2/3 INTERMEDIATE OR LOW RISK

IR/LR 70% IN TF vs. 60% IN NON-TF (p <0.01)

Log EuroScore
LR HR

6.8 2 33.5t124

12-mo All-Cause Mortality

p=0.00

12-mo Cardiac Mortality

p=0.002
p=0.02

ategoria 3

ateqoria 2

ateqona 1

Tarantini et al. submitted




PURE VALVE Registry 2007-2015 - 752 TAVR pts

N0 =00 0OV O-W

=)

Low risk - Intermediate Risk
e cumulative low-int = «mean age

ol M= Reolo=RroR Rl 72

40

CPQ P33 L O D

2007-2008° 2009 =~ 2010 ~ 2011 2012 2013 =~ 2014 2015 = 2016




Severe aortic stenosis: age distribution

n=932 pts

Severe aortic stenosis in patients undergoing AVR

BICUSPID VALVES

TRICUSPID VALVES

I Vendite

I Vendite

Roberts W, Circulation 2005




STENOSI AORTICA

Predicted risk with

SIS STS 4-8% STS > 8% surgery of death or  Imminent
0/4 Frailty 1/4 Frailty 2/4 Frailty major morbidity > 50%  Death
0 Major Organ System Compromise (MOSC) 1 MOSC <=2 MOSC >=3 MOSC
Low-Risk Intermediate-Risk EE t' ie;:e' Acht'elv
Patients Patients Patients Patients

SAVR
e _

Younger

FONTE: Nishimura RA. AHA/ACC guideline for the of patients with valvular heart disease: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Thorac Cardiovasc Surg. 2014 Jul;148(1):el1-e132.

AV




EPIDEMIOLOGIA

41.611

6.695.429

69.700

POPOLAZIONE - -

ASINTOMATICA

33.414

28.089

5.325

227.645

172.09

102.39 16.179 [ 16.179

PAZIENTI a
RISCHI
INTERMEDI
CANDIDABILI A
TAVI

80.998 \

FONTE: Osnabrugge RL et al., Aortic stenosis in the elderly: disease prevalence and ber of candid for tr: k aortic valve repl : a met: lysis and modeling study. J Am Coll Cardiol. 2013 Sep 10;62(11):1002-12.
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" ¢ EVOLUZIONE RACCOLTA DATI TAVI
Sign _;} : © NEGLIANNI :
T TAVI o mammens
: 2011 . Impianto Protesi Percutanee Aortiche "
SERIE STORICA B oo T ‘5
5.000 2013 protesivaholarizortche 7
4,500 T e i)
Dal  TAVI(ConVahuloplasticassenza ‘
4.000 . 2015 : Valvuloplastica+Impianti Valve-in-Valve)
3.500
3.000
2.586
2.500 2.188
1.992
2.000
1.500
1.000
500
0
%o 7,4% 9,8% 18,2% 34,0% 32%
2012 2013 2014 2015 2016
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ORGANIZZAZIONE

FASE PREOPERATORIA

Gestione del flusso di
pazienti da parte di
Cardiologi ambulatoriali e
MMG

Gestione organizzativa del
paziente con SA

Heart team

Logica di silos (ospedale e
territorio)

Capacity dei centri (posti
letto, CCH on-site)

0
FASE OPERATORIA E POST-

OPERATORIA

Approccio terapeutico (es.
anestesia generale vs locale)
Stand-by chirurgico

Durata della degenza
ospedaliera (ICU + general
ward)

Percorso di riabilitazione
post-intervento




M, .
¢C Non mi preoccupo mai del futiro, arriva

sempre abbastanza presto

ALBERT EINSTEIN



AHA STATISTICAL UPDATE

Heart Disease and Stroke Statistics—2017 Update

A Report From the American Heart Association

From US-TVT registry - 26414 TAVR pts

Holmes JACC

2015

2011 to 2014 =70% of TAVR pts were 280 years,
In 2014 median STS was 6.7% and 95% deemed at "extreme?” or

“high” risk

Benjamin E et al, Circulation
€017




Factors favoring TAVR vs. SAVR

. ,) |[TAVR - FRANCE-2 Registry - 2254 pts | |
AN AR .

Mortality at 30-day

——B0-84 years

0.3 85-89 years
Obs: 10.2% Pred: 23.5%  =Overall
. . —80-84 years
o Obs: 9.3% Pred: 23.3% 5550 s

Obs: 11.3% Pred: 24.9% —> 90years

0.0

Yamamoto et al Ann Thorac Surg 2014
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UTILIZZATI

Tot. Dispositivi 2015 3.339
20 1 6 7 Tot. Dispositivi 2016 4.461
Lotl;i/288 A % 2015-2016 ITALIA: 33,6%

(]

Dispositivi TAVI Italia 2015

Portico 215
5%

Symetis 157
4%

Direct Flow 136

Direct Flow;
/ 3% 136;4%
I ] Altri; 76; 2%
" ena12
. 0% _ Portico; 68; 2%

] — Jena; 11; 1%
Centera 4
\ Engager;

0%
9; 0%

Centera; 6; 0%

Altrio
0%

" Engager 0 v
0%

: 20 - 21 APRILE 2017
ITALIA 2016 t h I n k h ea rt Stazione Leopolda - FIRENZE




OVERNANCE

Meccanismi
di finanziamento

FONTE: Callea G et al. Il governo dell’innovazione tecnologica in sanita. Il caso dell’impianto di valvola aortica

transcatetere: stato dell’arte delle indicazioni e della rimborsabilita nelle regioni italiane. MECOSAN 95/2015, pp.

137-160, DOI:10.3280/MES A2015-095007

Quota
capitaria

Tariffa
base DRG

Add-on

Lump-sum

Budget

Tariffa 2013*

Piemonte

X

20.487-24.675

Valle D'Aosta

N/A°

Lombardia

25,522

Prov. Aut. Bolzano

Prov. Aut. Trento

N/A'

Veneto

A

27.476-34.179

Friuli Venezia Giulia

21.551-25.492

Liguria

15.775-20.160

Emilia Romagna

21.101-25.415°

Toscana

18.237-19.910

Umbria

20.487-24.675

Marche

Lazio

]
V| A4 AL | 744

Abruzzo

Molise

Campania

Puglia

20.487-24.675

Basilicata

28.487-32.675

Calabria

20.487-24.675

Sicilia

28.487-32.675

Raccomandazioni &
Report HTA

FONTE: Callea G et al. Il governo dell’innovazione tecnologica in sanita. Il caso dell’impianto di valvola aortica

transcatetere: stato dell’arte delle indicazioni e della rimborsabilita nelle regioni italiane. MECOSAN 95/2015, pp.

137-160, DOI:10.3280/MESA2015-095007

Sardegna

17.043-21.184

Report di HTA

Delibere regionali di

indirizzo

Delibere regionali di
rimborsabilita

Piemonte

X

Lombardia

X

Veneto

A

Friuli Venezia Giulia

Emilia Romagna

Al

Lazio
Campania

A

Puglia

Basilicata
Sicilia

AlAIA

Prov. Aut. Trento
Licuria

Toscana

Umbria
Marche

Abruzzo

Calabria
Sardegna

Assenza di regolamentazione

Valle d’Aosta

Prov. Aut. Bolzano
Molise

Non esegue impianto di TAVT

Agenas




Total Aortic Regurgitation (core lab adjudication)

Reardon M, ACC




TAVR: Intermediate risk

Expected improvement compared to High Risk patients:

TAVR ICER AVR

. Big improvement Slight improvement . No improvement

*Length of Stay + Complications



