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Collaboration

A Collaboration between the Interventional Cardiologist and
Cardiothoracic Surgeon is by no means a new phenomenon.

A In the early stages of POBA, CT surgeons frequently bailed
outinterventionalistféor acute complications (OR ready, CT
surgeon ready).

A The high restenosis rates in the early days of PCl meant the
frequent need of CABG In the weeks that followed.
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Hybrid Procedures

A These circumstances do not define the moder
day meaning of HYBRID.
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Hybrid Procedures

A A Hybrid strategy combines theeatments
traditionally only available in th€athlab with
those traditionallyonly availablan the OR.

A Hybrid procedures occur in one geographic
area, are planned and require the simultaneot
skill sets ofboth the surgeon and the
Interventional cardiologist
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Hybrid Procedures

A Cardiac Surgeons have improved techniques

for minimally invasive surgical ap
while interventional cardiologists

roaches,

nave at their

disposal improved devices and have develope
skills that have enabled them to be more

aggressive In their percutaneous

approach.
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Hybrid Procedures

A Interventionalistsire becoming surgeons with
more invasive tools, surgeons are becoming
Interventionalistsvith less invasive tools.
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Hybrid Procedures

A Hybrid CABG/PCI
A Hybrid valve PCI
A PERCUTANEOUS VALVE THERAPY
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A Successful TAVI program

A A multi-disciplinary team
A Patient selection
A Location

A Interventional cardiologists and Surgeons with
the required skill sets to perform the procedur:
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The Team

I Anesthesiologist: '

Valve Programme Y| F;:mOdV”a":f | Care for the Elderly
Coordinator \ harlsasiel /| Physician, Physiotherapy
Logistics Social Services

Cardiologist

ndicationv
mplantation
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TheTeam

A Weekly multi
disciplinary meeting

A Multi-disciplinary
clinic

A Dedicated procedura
team
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The Team

A THE MOST
IMPORTANT STEP IS
PATIENT
SELECTION!

A Does the patient have
critical AS?

A Symptomatic?

A Assessing surgical risk

A Assessing eligibility for
PARTNER enrollment

A TAvs. TF

A Need for bridging and
adjunctive therapies
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Where should AVI be
performed?
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The Hybrid Suite

A Interventional rooms have excellent imaging
capabilities.

A Lack the size and equipment in standard
operating rooms.

A A Hybrid Suite is a conceptual idea that can b
geographically located in proximity to tiaath
LAB or OR.
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The Hybrid Suite

A The ideal Hybrid Suite is larger than an OR to
allow for the imaging equipment and also the
additional staff.

A Staff calculations have shown that hybrid
procedures have on averag€@people
Including operatorsanesthesioligistsurses,
techniciansperfusionistsexperts from device
companies, etc.
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The Hybrid Suite
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The Hybrid Suite

A Lead shielding similar to that inGathlab
A Hygeinestandards of an OR.

A Space!

A Advanced imaging modalities!
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Hybrld ORS at Penn
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Transcatheter Therapy for

f.% Hybrid Suite essen

“2 | Itis all about
IMAGING!!!
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The Hybrid Suite

Hybrid Cath Lab/OR

* Provides full versatility for patient treatment

* Availability of all bail-out material
— Surgical and interventional equipment
- CPB
— Anesthesia
-TEE

* Goal is to treat patients disease not
absolutely via the least invasive approach

* Complications are difficult to predict
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The Hybrid Suite

* Ability to deal with potential complications is
vital

— Vascular complications
— Tamponade
— Valve dislodgement or wrong position
* Have the necessary “back-up” equipment in
the room
— Echo, occlusion balloon, snare, covered stent, etc.

* Surgical support — Cardiac/Vascular

'TRANSCATHETER VALVE THERAPIES
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The Hybrid Suite

Access Issues

* Ability to quickly convert to alternative
dCCess.
— Retroperitoneal
— Subclavian
— Transapical
— Traditional Surgery
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Non-percutaneous access
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Infection control
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The Hybrid Suite

Conclusions

Minimum Requirements:

* Need Space

* Need Sterility

* Need Imaging

* Be able to treat complications
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The Hybrid Suite

A In summary, the hybrid suite brings the best o
both worlds together.
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The Patient Screening and
Selection Process
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Patient Selection

A Understanding the natural history of untreated
AS.

A Indications for surgical AVR
A Efficacy of surgical AVR
A Risk stratification of surgical AVR

A Indications and contrndications (inclusion
vS. exclusion criteria) for TAVI
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Natural History of Aortic Stenosis

Survival
Perfent Onset severe
symptoms

100 —/—
Latent Period = Angina

80- (Increasing ncope
Obs truction, Failure

60- Myocardial LN N
Overload) 0 2 4 6

40- Avg. survival

Years
20 -
) 40 50 60 70 80 ‘;g:rs

from Ross and Braunwald, Circulation 1968

“Surgical
intervention should
be performed
promptly once even
... minor symptoms
occur”

Source: Chart: Ross J Jr, Braunwald E.
Aortic stenosis. Circulation
1968;38 (Suppl 1) C.M. Otto.
Valve Disease: Timing of
Aortic Valve Surgery. Heart
2000
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Transcatheter AVR

Indications for Surgical AVR

Class |
1.Symptomatic patients with severe AS.

2. Patients with severe AS* under- going coronary artery bypass
graft surgery (CABG).

3. Patients with severe AS* under- going surgery on the aorta or
other heart valves.

4. AVR is recommended for patients with severe AS and LV
systolic dysfunction (EF < 50%)

Class lla

1. AVR is reasonable for patients with moderate AS*undergoing
CABG or surgery on the aorta or other heart valves
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At Least 30% of Patients with Severe
Symptomatic AS are “Untreated”!

Severe Symptomatic Aortic Stenosis 1 AVR
Percent of Cardiology Patients Treated § NoAVR
100%
90% | Under-treatment
32 30 n
80% “ - | especially
70% 60 prevalent among
60% patients
50% managed by
40% Primary Care
30% physicians
20%
10%
0%
Bouma lung* Pellikka  Charlson Bach Spokane Vannan
1999 2004 2005 2006 (prelim) (Pub.
Pending)
1. Bouma B J et al. To operate or not on eiderly patients with aortic stenosis: the decision and its consequences. Heart 1999;82:143-148
2. lung B et al. A prospective survey of patients with valvular heart disease in Europe: The Euro Heart Survey on Valvular Heart Disease. European Heart Journal
2003;24:1231-1243 (“includes both Aortic Stenosis and Mitral Regurgitation patients)
3. Pellikka, Sarano et al. Outcome of 622 Adults with Asymptomatic, Hemodynamically Significant Aortic Stenosis During Prolonged Follow-Up. Circulation 2005
4. Charison E et al. Decision-making and outcomes in severe symptomatic aortic stenosis. J Heart Vaive Dis2006;15:312-321
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Euro Heart Survey: Factors Associated
with the Absence of Intervention

- Multivariate Analysis -
x° p OR [95% CI]
Age >70 years 26.0 0.0001 3.4 [2.1-5.5]
LVEF <60% 14.1 0.0002 2.5[1.6-4.2]
CHF at admission 11.6 0.0007 2.8[1.6-5.1]
NYHA class I-ll vs. lll-lv 6.4  0.01 2.2[1.2-3.9]
>1 comorbidity 6.2 0.01 1.8 [1.1-3.0]

Hosmer-Lemeshow Goodness-of-fit x?=3.2 (df=8), p=0.92. c-index: 0.75
Eur Heart J. 2003;24:1231-43.
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Appropriate selection can bring survival
rates closer to demographic norms

Survival rates of octogenarians with aortic
stenosis with different treatment modalities

100 Age-matched
a0 N controls
80 N
70 \/ AVR + CABG
60 \ N\ //
50 N
40 N\
30 {nmwd \
20 P
10 Valvulopla% AVR

0

0 2 4 6 8 10

Source:Pretre et al.. Cardiac valve surgery in the octogenarian. Heart 2000;93:116-121
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Patient Selection

Factors to consider when choosing
between TAVI and Surgery

» Surgical Risk

» Valve Durability/Paravalvular AR
- Age

s TAvs TF

 Patient Preference

* Device Considerations
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Assessing Surgical Risk

Risk Scoring
Systems

» Objective

» Based on large
number of patients

« Certain key variables
such as porcelain
aorta, liver disease and
anatomic challenges
not incorporated

* Doesn'’t take into
account imponderables
such as frailty

Vs.

Eyeball Test

» Experienced surgical
opinion incorporates
all patient factors
including frailty
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Inoperable Patients

A Porcelain Aorta

A LIMA Gratft

A Severe Lung Disease
A Frailty

A Liver disease

A Chest radiation
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Surgical Risk Assessment

Risk Factors
None or Mild Moderate Severe

Objective Risk Scores (STS,
EuroScore, eic.)
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Observed and Rescaled Predicted
Mortality Risk for Isolated Valves

Based on 10,702 pts from NY State
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STS Database: Predicting Mortality for Isolated AVR

100%

—_~
=
>
o~
-
-
s
—
-
=
—_—
-~
b
-
=
=
-
o
S

14.2%

0-2.5% 25-50% 5.0- 10.0- 20.0- 30.0- 50.0-
10,0%  20.0%  30.0% 50.0% 100.0%
9,154 11,105 4,538 1,101 224 134 61
Risk Group (%)
Population Size

Fig 1. Observed operative mortality to predicted operative mortality
by risk group for isolated aortic valve replacement, 1986 to 1995.

Jamieson et al, Ann Thorac Surqg 1999:67:943-51
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PARTNER
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THE

PARTNER Study Design @/ EARTHES

Symptomatic Severe Aortic Stenosis

ASSESSMENT: High-Risk AVR Candidate _1

l_ 3,105 Total Patients Screened
N =358
2 Parallel Trials: Inoperable

Total = 1,057 patients
Individually Powered |

N =699
ASSESSMENT: ‘ ASSESSMENT:
Transfemoral Transfemoral

Transfemoral (TF) ‘ Transapical (TA) @ ?
: 1:1 Randomization

N =179 N =179

TF TAVR Standard
Therapy

Primary Endpoint: All-Cause Mortality
Over Length of Trial (Superiority)

1:1 Randomization 1:1 Randomization

N =248 N =104 N =103

VS
Primary Endpoint: All-Cause Mortality at 1 yr
(Non-inferiority)

N =244

TF TAVR

Co-Primary Endpoint: Composite of All-Cause Mortality
and Repeat Hospitalization (Superiority)




Study Devices

Edwards SAPIEN THV RetroFlex Ascendra




Inoperable PARTNER Cohort
Primary Endpoint: All-Cause Mortality

the NEW ENGLAN D
JOURNAL o MEDICINE

Transcatheter Aortic-Valve Implantation
for Aortic Stenosis in Patients Who Cannot Undergo Surgery

Martin B. Leon, M.D., Craig R. Smith, M.D., Michael Mack, M.D., D. Craig Miller, M.D., Jeffrey W. Moses, M.D.,
Lars G. Svensson, M.D., Ph.D., E. Murat Tuzcu, M.D., John G. Webb, M.D., Gregory P. Fontana, M.D.,
Raj R. Makkar, M.D., David L. Brown, M.D., Peter C. Block, M.D., Robert A. Guyton, M.D.,
Augusto D. Pichard, M.D., Joseph E. Bavaria, M.D., Howard C. Herrmann, M.D., Pamela C. Douglas, M.D.,
John L. Petersen, M.D., Jodi J. Akin, M.S., William N. Anderson, Ph.D., Duolao Wang, Ph.D.
and Stuart Pocock, Ph.D., for the PARTNER Trial Investigators*




All Cause Mortality

100 -

80

All-cause mortality (%)

60 -

40 A

20 A

= Standard Rx
— TAV|

30.7%

HR [95% CI] =
0.54 [0.38, 0.78]
P (log rank) < 0.0001

at 1 yr
NNT = 5.0 pts

12
Months

18 24




Where is the Threshold for High Risk
Surgical Candidates?

Surgical Risk
Low or Moderate High Non-Op
_ b
« Surgical Risk
*>20%7?
*>15%7?
*>10%7?

- Should it vary based on the patient?
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e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 9, 2011 VOL. 364 NO. 23

Transcatheter versus Surgical Aortic-Valve Replacement
in High-Risk Patients




All-Cause Mortality .)B;RTNER
Transfemoral (N=492) ( rrrrrr

0.5 - HR [95% CI] =
Tk 0.83[0.60, 1.15]

0.4 - Zad P (log rank) = 0.25

0.3 - 26.4

0.2 -

0.1 -

0 : , | .
0 6 12 18 24

No. at Risk Months

AVR 248 180 168 109 56



All-Cause Mortality .)B;RTNER
Transapical (N=207) ( rrrrrr

HR [95% ClI] =
o 1.22[0.75, 1.98]

VA\YARY iy e
—AVR (log rank) = 0.
0.4 ~
0.3 -
0.2 A 27.9
0.1 -
0 - : | | |
0 6 12 18 24
No. at Risk Months

AVR 103 72 68 ” ]



All neurological events @A
at 30 days and 1 year
PARTNER Cohort A Trial (ITT)

N
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ETAVR T AVR

5.3 P=0.04

== P=0.04
. 4.3
. 2.4

30 Days 1 Year

All neuro events (%)

(@)




Clinical Outcomes at 30 Days and 1 Year ;);;RTNER
All Patients (N=699) (

30 Days 1 Year
Outcome VAYR AYR -value AR AYR -value
(N=348) (N=351) P (N=348) (N=351) P
Vascular complications
All T no. (%) 59 (17.0) 13(3.8) <0.01 | 62(18.0) 16 (4.8) <0.01

Endocarditis i no. (%) 0 (0.0) 1 (0.3) 0.32 2 (0.6) 3 (1.0) 0.63

New AET o (%) 30(86) S6(160) <001 42(21) 60(71) 007
m




