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2014 and 2015 TAVI Penetration In Europe

TAVI Procedures/million inhabitants
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TAVI Reimbursement In EU-Countries

TAVR Reimbursement

I TAVR -specific DRG

I Hospital budget

. SAVR DRG. excess
from hospital budget

Netherlands

Trust budget
- ¢ 16.3%

[ Region specific

€34.000

£28.000 €80.000

€26.000

Source: Adoption of TAVI in Western Europe, N. Piazza London PCR Sept 2013

TAVIin the UK - Adoption and E: ic Evid Jonathan Byme, PCR 2015
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DRG for TAVI is currently ~2-3-fold higher

in the same AS candidate! i/\//;//\\/ /1

.
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The Dilemma: ‘Indication follows Reimbursement’

INDICATIQ

MEDICAL DECISION

REIMBURSEMENT

-y

—

Hospital management and physcians are not rewared for best treatment but rather for best DRG!
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Current & Future Indications?

Multidiscipinary
n ‘Heart Team’

SAVR

sutureless AVR
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,Guideline For Minimal-invasive Heart Valve Interventions®
Mutual Resolution By The German Federal Government Comission (G-BA)

BANZ AT 24.07 2015 B6.

TAVI & MitraClip in Germany

= Gemeinsamer
7™ Bundesausschuss

‘\ll.u) -

Beschluss

des Gemeinsamen Bundesausschusses
liber eine Richtlinie zu minimalinvasiven
Herzklappeninterventionen:

Erstfassung Quality guidelines:
= Indication & decison-making

Der Gemeinzame Bundesausschuas [G BA) hat in seinen Srtzungen am 22 Januar 2015
und am 16. Aprl 2015 die iber zur Qu erung bei der

_ ] ]
g:tr:qmr;lr:;gm;:; fir nach § 108 :I:s Fynﬂen BuchesHSnzglz:;::einglz; )(\Sbgal':tlz\:l) . Instltutlonal treatment

zugelassene Krankenhauser (Richtlinie zu

RL) beschlossen:
I R inie fbar zur Qualititssis ung bei der Dur i
inimalir i Herzkl: i i qemﬁ.‘] § 1'37 Absatz 1 Satzf
Nummer 2 fiir nach § 108 SGBV { zZu
inimalinvasiven Herzkiappeni fonMHI-RL)
51 Zweck " L]
[ ]
(1) Der Gemeinsame Bundesausschuss beschliefit diese Richtlinie als eine MaBnahme zur Le q aI p re req u Is Ites
Qualitdtesicherung auf der Grundlage von § 13'." Absatz 1 Nummer 2 SGB V, mit der die L
Struktur- und Pr t bei der Indik Durchfiihrung und stationdren

“ersorgung won Patientinnen und Patienten, bei denen eine kathetergestiiizte

Aorlenklappenlmplanlﬁhon {TAVI) oder ein Clipverfahren an der Mitralklappe . stru Ctu ral heart team
Clip-f uktion der M oder beides im Erwachsensnalter

gesichert und optimiert werden soll. Zu diesem Zweck werden in dieser Richtlinie

Anforderungen an die Struktur- und Prozessqualitét definiert, die zu einer Optimierung " " n

der Ergebnisgualitat der Behandiung beitragen solien. ] I n Stltu tl o n a I IVC + CVS
(2) Adressaten der Richtlinie sind nach § 108 SGB \ zugelassene Krankenhduser.

§2 Ziele

B o st st s, s S = professionally qualified & skilled

implantationen (TAVI) oder Clipverfahren an der Mitralklappe (transvendse Clip-
Rekonstruktion der Mitralklappe) oder beides erhalten, umfassen:

" gu ] [
1. die Gewdhrieistung einer gualitativ hochwertigen interdisziplindren “ersorgung . ce rtlfled b revlew com m Ittee
unabhangig von Wohnort eder sezicSkenomischer Situation,
2. die Sicherung der Struktur-, Prozess- und Ergebni litét der ir iszipling
ersorgung,

3. die Umsetzung einer leitliniengerechten Indikationsstellung,

4. die Minimierung von Behandlungsrisiken und unerwinschten Behandlungsfolgen,

Herz- und
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State Of The Art In TAVI
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Two Different Concepts

balloonexpandable selfexpandable

bovine pericardial tissue + Porcine tissue + nitinol stent
cobalt-cromium stent
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2nd & 3rd THV-Generation - Reduction of PVLs

“subannular fixation” : AR A )
- \"\ Ay/‘\‘_/zzd
- e A ;{ "
) "' )‘.I 2
“.‘“’/ \ ¢ ‘a
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“space filler”

o
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...Via Different Approaches!
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West-German Heart Center Strategy...so far

Symptomatic Aortic Stenosis

No —— Contraindications or high-risk surgery —— Yes

Severly compromised LV function or

concomitant procedures (e.g. MVR, CABG) SO ERELET SIS
No Yes No Yes
MIS/Sutureless AVR Open AVR Transfemoral ~ Transaortic  Transapical
TAVI TAVI TAVI

4 1
' : «
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J
»

> 4

@mmg @WHGZ :f: Universitétsklinikum Essen


http://www.uk-essen.de/

West-German Heart Center Strategy...in near future ?

Symptomatic Aortic Stenosis

No —— Contraindications or high-risk surgery —— Yes

Severly compromised LV function or

concomitant procedures (e.g. MVR, CABG) Poor vascular status
No Yes No Yes
| | |
MIS/Sutureless AVR Open AVR Transfemoral Transaxillary
TAVI TAVI
i), KU 1st
LS LS alternative
ﬁ 1/@ access ?
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3.5 postinte nventionelle Nochbetreuung
3.5 Verlufskantralle n
2.7 Qualititssiche nung

Anl 1: TAVI-Anme lde bogen

C TAVI S creening Protokoll

West-German Heart Center TAVI Team
(2 Senior Cardiologists, 2 Senior Surgeons)
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The German Aortic Valve Registry — GARY
Time-to-event curves for death stratified by the logistic EuroSCORE (n=13639)
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35,000 +
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» Since 2014 TAVI > sAVR
» Strong increase in endovasc TAVI, decrease in transapical TAVI V'c)

o im Gesundhetoncsen G

> Decrease in sAVR both isolated and combined with CABG
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= QOverall decrease in mortality in endovascular TAVI. It is the only access route with a
decrease in mortality

*  Institut fiir angewandte

= Mortality in endovascular TAVI is getting close to SAVR in-hospital mortalitylt el T iy
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The German Aortic Valve Registry (GARY)
Mortality of patients undergoing AVR for all four subgroups (n=34063)
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Holzhey et al. ATS 2015;101:658-66

- TAVR+CABG

AVR+CABG "elective”

-+ TAVR

AVR "elective"

sAVR+CABG

4.4%
8.8%
10.6%
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Minimalist transcatheter aortic valve replacement: The new standard

for surgeons and cardiologists using transfemoral access?

Hanna A. Jensen, MD, PhD,” Jose F. Condado, MD.” Chandan Devireddy, MD," Jose Binongo, PhD,"
Bradley G. Leshnower, MD,” Vasilis Babaliaros, MD." Eric L. Sarin, MD,* Stamatios Lerakis, MD,”
Robert A. Guyton, MD," James P. Stewart, MD." Amjadullah Q. Syed, MD,” Kreton Mavromatis, MD."
Brian Kaebnick, MD.” Mohammad Hossein Rajaei, MD,* Lillian L. Tsai, AB.* Ayaz Rahman, MD.”
Amy Simone, PA,* Patricia Keegan, NP” Peter C. Block, MD,” and Vinod H. Thourani, MD®

Jensen et al. X

SCULAR INTERVENTIONS

Comparison of Transfemoral Transcatheter @D
Aortic Valve Replacement Performed

in the Catheterization Laboratory

(Minimalist Approach) Versus Hybrid
Operating Room (Standard Approach)
Qutcomes and Cost Analysis

st . oo M Kot Aovtomte M- i G i M1 e . Goyton, D,

Mihir Kanitkar, MD,” Patrida Keegan, NP,” Amy Simone, PA,{ James P, Stewart, MD,” Nima Ghasemzadeh, MD,”
Peter Block, MD,” Vinod H. Thoumani, M

Ba

Sedation or general anesthesia for patients
undergoing transcatheter aortic valve
implantation—does it affect outcome? An
observational single-center study™™ ™

gl

Or Goren MD?*, Ariel Finkelstein MD®, Andrei Gluch MD?, Nechama Sheinberg MD?,

Elia Dery MSc?®, Idit Matot MD*

*Division of Anesthesiology, Pain, and Intensive Care, Tel Aviv Medical Center, Tel Aviv University, Tel Aviv, Israel
‘Department of Cardiology, Tel Aviv Medical Center, Tel Aviv University, Tel Aviv, Tsrael

Or Goren et al. Journal o i

| 9WHGZ
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Acquiring experience and
“mastering” the TAVI procedure

Local anesthesia as the
preferred approach

Simplifying TAVI procedure
Standardized care

Avoiding complications
Limiting ICU stay

Optimizing the length of stay

Understanding optimal
reimbursement conditions

:f: Universititsklinikum Essen
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Evolution of Lenght of Stay - sAVR vs. TAVI
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Source: AQUA — quality report Source: PMSI-database

Mean length of stay (days)

i SAVR H TAVI
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Vancouver ,Minimalist® Approach in TAVI

Length of stay in 393 consecutive patients discharged after TAVI
Mav 2012 - October 2014

S0

s Early discharge
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75 38-2/0---
61
54
50
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.-3222 2 4 2 g A
0 i - T T T T
1 2 3 4 s 6 7 8 9 10

1" 12 13 14 15 16
Length of Stay (Days)

Number of Patients

Lauck et al. Circ Cardiovasc Qual Outcomes. 2016;9:312-321
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Hottest Current TAVI Data!

Intermediate
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PARTNER Il Cohort A - Intermediate risk

MEthOdS_ . . Study design and patient characteristics
2,032 patients with severe symptomatic  Both groups were randomized 1:1 to receive
AS and intermediate surgical risk from either TAVI or sAVR.

55 sites in the US and Canada were

included. 775 patients received transfemoral TAVI and

Criteria for inclusion 236 transaplcaol/transaortlc TAVI with the
° Severe AS (aortic Va|ve area <08 cm SAPIEN XT, Wh||e 1,021 recelved SAVR
or AVA index <0.5 cm/m?)
. ISI§nS of Q_eirt fall(llg? S(NYHA glﬁ/s 2”21 « Mean age: 81.5y (TAVI) vs. 81.7y (sAVR)
* Intermediate ris score 24 % an . )
decision by a heart team) Mean STS score: 5.8 vs. 5.8 %
e NYHACclasslllorIV:77.3 vs. 76.1 %

Primary endpoint
* Combination of all-cause mortality or
disabling stroke at two years

@mmg | (@ WH G Z :ﬁ: Universititsklinikum Essen
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PARTNER Il Cohort A - Intermediate risk

50 . .
- Primary Endpoint
= All-Cause Mortality or Disabling Stroke
S 40 -
Vg —— Surgery HR [95 % CI]=0.89 [0.73, 1.09]
g === TAVR p (log rank)=0.253
S 30 A
wv)
=
= 21.1 %
>
£ 201 16.4 % -
(1%
= g 19.3 %
=, 8ow% e 145 %
5
S
= 6.1 %
= 0 T 1 y —] T—T—] T T " T ' [ I T

0 3 6 9 12 15 18 21 24

_ Months from Procedure
Numbers at risk:

Surgery 1,021 838 812 783 770 747 735 717 695
TAVR 1,01 918 901 870 842 825 811 801 774

@mmg @WHGZ :f: Universitétsklinikum Essen
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Conclusions & Limitations - PARTNER Il Cohort A

CONCLUSIONS

* The PARTNER Il A study shows the non-inferiority of the TAVI procedure with a
second-generation prosthesis as compared to surgical valve replacement.

e This cohort demonstrates for the first time that transfemoral TAVI is to be actually
superior to surgical AVR.

...but
* Not really intermediate risk patients!

« ”.patients are still among the high risk quintile of AS who are candidates for
surgery in the US and elsewere”...

* 26% had previous CABG (redo!), 14% sAVR had concomitant CABG

* 9% sAVR had other concomitant procedures (aortic endarterectomy, aortic root
replacement, MVR or tricuspid.

| @WHGZ Leon et al. NEJM 2016. 374:1609-1620 =ﬁ= Universititsklinikum Essen
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PARTNER Il S3i - Intermediate risk

Intermediate Risk Symptomatic Severe Aortic Stenosis

Intermediate Risk ASSESSMENT by Heart Valve Team

PIl S3i : PIIA
n=1,077 : n=2,032

ASSESSMENT: Yes ASSESSMENT: = No
Optimal Valve Delivery Access Transfemoral Access

. : l
v : l
Transfemoral (TF) Transapical / : Transfemoral (TF)
TransAortic (TA/TAo)

! 1:1 Randomization 1:1 Randomization
: |
: v v

v
TF TAVR TA/TAo TAVR : TF TAVR Surgical TA/TAo TAVR [§  Surgical
SAPIEN 3 SAPIEN 3 E SAPIEN XT AVR SAPIEN 3 AVR

??AOEI\'I’E | (@ WH G Z :ﬁ: Universititsklinikum Essen
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PARTNER Il S3i - Intermediate risk

Methods Patient characteristics

1,077 patients with severe symptomatic AS The patients received either transfemoral
and intermediate surgical risk from 51 US TAVI (89 %), transapical TAVI (7 %) or
sites were included. transaortic TAVI (0.4 %).

* Mean age: 81.9 years
Criteria for inclusion e Mean STS score: 5.2 %

* Severe AS * NYHAclass lll/IV: 72.6 %
(aortic valve area <0.8 cm or aortic valve index
<0.5 cm?/m? and aortic valve gradient >40

mmHg or peak velocity Primary endpoints

>4.0 m/s) e Mortality and stroke rate at 30 days
* Intermediate surgical risk (STS score 4-8 « Combined endpoint of overall survival,
or decision by a heart team) stroke rate and severe/moderate

paravalvular regurgitation at one year
(Non-inferiority in the propensity score
analysis)

@mmg | @ WH G Z :f{: Universitétsklinikum Essen


http://www.uk-essen.de/

PARTNER Il S3i - Intermediate risk

s | All-Cause Mortality and All Stroke (AT)
Unadjusted Time-to-Event Analysis
’o\a 30 === P||IA Surgery
o = SAPIEN 3 TAVR
=
S
o
E 20 18.8 %
= =]
£
§ 9.7 % 10.8 %
) 10 ._._'_._l—l_'_'_._
@ .
(T
(&
A 3.7 %
<
0
0 3 6 9 12
Numbers Months from Procedure
at risk:
PIIA Surgery 944 805 786 757 743
S3 TAVR 1,077 1,012 987 962 930

@mmg @WHGZ :f: Universitétsklinikum Essen
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PARTNER Il S3i - Intermediate risk

CONCLUSIONS
* In patients with severe AS and intermediate risk, TAVI with the SAPIEN 3
achieves very good 30-day results with low mortality and stroke rates.

* At one year, TAVI proves to be superior to sAVR in this cohort as shown by
propensity score analysis regarding the combined endpoint of mortality,
stroke rate and paravalvular regurgitation®-2.

Kodali S et al. EHJ 2016;pii: ehw112. [Epub ahead of print].
Thourani et al. Lancet 2016,387,;2218-2225.
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Limitations of PARTNER Il S3i Trial

...but — first issue on adjustment!
* Big selection bias of this observational study
* Propensity has to be adjusted at least for MR and LVEF

VELELIE TAVR Sapien 3 TAVR PARTNER 2A
Loncet 2016;387:2218-25 [l | N Engl | Med 2016:374:1609-20, Comparing apples and oranges
Eugene N, Blackstone, MD
(n=1077) (n=1011)
.....in whatever way they arise,
LVEF (%) 5851134 56.2%10.8 P < 0.0001 they invalidate direct comparison
Moderate-severe 91/1033 (9%) 151/899 (16.8%) P < 0.0001
MR (%)
STS score 5.2% (4.3% - 6.3%) 58%2.1 DATA NOT COMPARABLE
Mean gradient 46.1+12.6 449+134 P =0.035
(mmHg)
Gender (%) 665 (62%) 548 (54.2%) P =0.0005

@mmg | @ WH G Z :f{: Universitétsklinikum Essen
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Limitations of PARTNER Il S3i Trial

...but — second issue on adjustment!

* No data on concomittant procedures (9.1% in sAVR group)
* No adjustment for concomittant procedures (14.5% sAVR+CABG)
* No data on the number of concomittant procedures

STS score EuroSCORE
Version 2.81
Operation related factors
RISK SCORES
About the STS Risk Ca Urgency n olective = 0
isolated CABG
Procedure:|AV Replacement w.w of the intervention 12 ¢ single non CABG 0062118
2 procedures

Risk of Mortality: 0.945% The Soclety Surgery on thoracic aorta 3 procedures
forsion 2.8 Surgeons
Version 2.81 Operation related factors P
eI

RISK SCORES
oA e BT ok Coekirte Urgency ! cective [

y % @
Procedure{Av Replacement + CAB ] Waight of the intervention 12 2 procedures ) 5521478 \ ( y ( ) I\ / y
Surgery on thoracic aorta n B 0

Risk of Mortality: 1.347%

Different Algorithms Same algorithm, different weights

@PAOEIT\;E | (@ WH G Z :ﬁ: Universititsklinikum Essen
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Limitations of PARTNER Il S3i Trial

...but — third issue on adjustment!
e Kaplan-Meier survival is non-parametric

* For proper adjustment a propensity score machting, stratification and weighting
with regression modeling is necessary

» This apprears to be a countersense and these curves are NOT interpretable, as they
are simply a first-step evaluation before adjustment.

» Stating the “improtant differences between TAVR and surgery for each endpoint are
observed” is inappropriate until data are confirmed by adjusted results.

@PAOEIT\;E | (@ WH G Z :ﬁ: Universititsklinikum Essen
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Quality Criteria for Performing TAVI in Germany
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Universtttskliniium Schleswig-Holstein, Libeck, Deutschiand

= Medizintsche Kintk und Poliiindk I, Universitstskiinikum Bonn, Bonn, Dewtschiand

Qualitatskriterien zur
Durchfiihrung der
kathetergestiitzten
Aortenklappenimplantation
(TAVI)

Aktualisierung des Positionspapiers der
Deutschen Gesellschaft fiir Kardiologie

TF-TAVI as 1st choice in all pts (Class-1) with:
» STS 24% or

> logES 210% or

> age >85y

TA-TAVI as 2nd choice in all pts (Class-I) with:
> STS 24% or

» logES 210% or

> age >85y

sAVR is only recomended in:
low risk patients (Class-1lb)
as 3rd choice in intermediate risk

(STS >=4% or logES >= 10%)
only in reasoned cases of high risk
(STS >8% oder logES >20%)
only in reasoned cases >85
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Is TAVI Legitimate in Lower risk Patients?

Predictable procedure

(more than PCl) Long-term durability ?

Superior hemodynamics

(small aortic roots)
Higher rate of AV block

Reduced complications w PPI, LBBB
impacting survival:

AKI, vascular complications,
life-threatening bleeding,

disabling stroke

Higher rate of PVL:
endocarditis?

Reduced atrial fibrillation
post-procedure

i i Bi id valves?
Survival benefits icuspid valves

(in surgical intermediate-risks)
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Long-term THV Durability?
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Predictors of Transcatheter Valve Hemodynamic Deterioration Post-TAVR

*Absence of Anticoagulation Therapy at Discharge
*Valve-in-Valve Procedure (TAVR in a Surgical Valve)
*<23 mm Transcatheter Heart Valve

*Greater Body Mass Index

Del Trigo et al. JACC 2016;67:644-55 :ﬁ: Universititsklinikum Essen
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Long-term Durability of TAVI Valves?

Centre for
O Heart Valve Innovation eU rO

5t. Paul's Hospital, Vancouver o m
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Long-term Durability of TAVI Valves?
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Freedom from THV Degeneration (n=378)

100%

80% -
60% -
40% -
20% -

0% I | I 1

0 2 4 6 8

Time (years)
#atrisk 378 199 116 43 7

THV degeneration was defined as at least moderate regurgitation AND/OR mean gradient =2 20mmHg, which did not appear
within 30 days of the procedure and is not related to endocarditis.
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Freedom from THV Degeneration (n=378)
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Baseline renal failure (GFR<60cc/min) was the strongest correlate for THV degeneration
0- HR=3.22, Cl 1.45-7.15, p=0.004
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Conclusions

= Dramatic continued growth in TAVI worldwide!
= Currently major indication is high-risk or inoperable AS
= TAVlindication is and will be expanded (intermediate/lower risk)

= Current RCTs for intermediate/low-risk pts are biased & most

initiated/funded by industry
= Physician-initiated RCTs are necessary - isolated TAVI vs. sAVR

= The TAVI ‘heart-team’ plays a key role in clinical practice
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Conclusions Il

= TAVI can be performed with high procedural success rates
= There is a (substantial) institutional learning curve

= There are valve-specific complications & limitations

= Long-term durability data are still rare

= Will CV surgeons play a key role in TAVI ?
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