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* | have the following relevant financial relationships to disclose:
Medtronic: Consultant

Edwards: Consultant

* | will discuss non-FDA-approved uses for devices.

* All relevant financial relationships have been mitigated.
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~ PRACTICE GAP
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« Expected outcome: After attending this presentatlon providers should be able to better
recognize patients with adult congenital heart disease (particularly pulmonary valve
disorders) and refer early to adult congenital heart centers with expertise in catheter-
based pulmonary valve therapy.

« Educational Need: Most adult cardiology providers have limited experience with adult
congenital heart disease which can lead to misdiagnosis, late diagnosis, and late
referrals.

* Practice Gap: After this presentation, | anticipate that the Gill Network will move towards

more optimal care with early referral of adult congenital heart patient to our nationally-
recognized ACHD center at the University of Kentucky.

o UK Gill Affiliate Network
Empowering Care Together
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' After this educational activity, participants WiII be able to:
1) List diagnoses in adult congenital heart disease (ACHD) clinic

2) Describe transcatheter pulmonary valves and indications

v UK Gill Affiliate Network
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 ACHD: A GROWING POPULATION -

»
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Estimated clinical relevance of CHD in the next years

Patients

200.000

350.000

300.000

250.000

200.000

150.000 . I

100.000

50.000 . . . . .

2 -ﬂ"h :"‘QI ,q;t. ;%'q' ’ 2
£ F S

J,.ﬁ
Hl live births with CHD 0.8 % of all live births
children with CHD 20 % of live births with CHD
= 18-year-olds with CHD 20 %% of children with CHD
adults with CHD

&

O S0 NCE ympetence Metwork tor Canganital Heart | lefests

»

v

v
v L
L

v
v

v

»



v

IN

NA ’m /|
arfapolis | f

Indi
| Columbus ¢ o
-~ I r o o i
| : 4 == g
Ciﬁ%ﬂtl 8 e g 1
-4 ~ o Wa
- II e - |'I . \‘"rl.
.|H- N L_ . WEST i _.-"Illr
Loulgville et WIRG INJASES 3
ille e - Lexington ! r
e i3 k i :
g -",__. ..-’ Richr
. ;L %
KENTUCKY P Lﬂ__,x.-ﬁ'ﬂ'fmk,gc- VIRGINIA
i
— -__ — el e e -"H- -_.J_____ i o= B e o
Q#HIE : -
Knoxville AR GreEnghur < SEN ‘

UK Gill Affiliate Network
Empowering Care Together



v

IN
Indi

NA
arfapolis
=
Lm*ilie
f

[l Lex'itﬂ"

KENTUCKY

UK Gill Affiliate Network
Empowering Care Together

_n
o
3
(a3
[u1]
- s
==
o |
I—
C
1
€
c
rlg
-{
&

— o -I'MaJ:Sha.'[l WEST A .IIIIJ."H‘"
‘ VIRGINIA 74 :

~l::;*ille
Knoxville

‘ PENNSYL)
Fiimg rgh

Columbus i, e e, L | r
L -~ 1 7 _‘r'“'"' =
i i g L= g™
Cinchhnati 4 s b
=, .| & wa

el F

\\'I
"\ i

.:ﬁ. ’_, , Fti{:hg

PMG -~ Roanokes VIRGINIA

g GreEnsbnr' ‘
. Q Prcchai



COMMON ACHD DIAGNOSES

« Sinus Venosus Defects « Patent Ductus Arteriosus

+ Primum ASD (F: PIDA") - A

* Ebstein Anomaly Jimonary or Loronary S
|  Bicuspid aortic valve

* Pulmonary Valve Disorders . cqoarctation of the Aorta

* Tetralogy of Fallot (TOF) « D-Transposition (Mustard,

» Ross procedure Senning, Rastelli, Arterial
 Truncus Arteriosus Switch) .

* L-Transposition
® ® UK Gill Affiliate Network * Fontan (“single ventricle™)

Empowering Care Together

patients
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Tetrakogy of Fallod
» Described by Steno in 1672
 Fallot described it as a single
pathologic process in 1888
SENOHC -,
pulmonany vahe
* 4 components: ——— Venbicutar
seplal dedect
VSD
Overriding aorta
RVOT obstruction
RVH :
Thickened muscle www.heart.org

v UK Gill Affiliate Network
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' TOF SURGICAL ADVANCES "

Pulmonary trunk

1945 ey
Blalock-Taussig Shunt (Johns Hopkins) “

\\

* 1954
Complete TOF repair Lillehei (U Minn)

* 1970s-80s: Infant repair

Apex of incision beyond
'\ pulmonary artery bifurcation

* 1990s: Neonatal repair

v UK Gill Affiliate Network
Empowering Care Together

Nina, “Cardiac Surgery-A Commitment to Science, Technology, and Creativity, Ch 9.
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~ (RVQT) ISSUES ARE COMMON IN ACHD -

" RIGHT VENTRICULAR OUTFLOW TRACT

s @

Diagnhoses

1) Tetralogy of Fallot
2) Ross Procedure
Puimonary RV 3) Pulmonary Stenosis

Valve Outflow

)
)
)
Tract 4) Truncus Arteriosus
)
)
)

Ol

Pulmonary Atresia
Rastelli Operation
Double Outlet RV (DORYV)

(@)

Right Ventricle 7
(RV)




" RIGHT VENTRICULAR OUTFLOW TRACT _____ %
(RVOT) ISSUES ARE COMMON IN ACHD -

1) Conduit
« Homograft
« Synthetic
« 2 FDA-Approved Transcatheter Valves

PuImonary RV 2) Bioprosthetic Pulmonary Valve (BPV)
Valve Outflow « 2 FDA-Approved Transcatheter Valves
Tract
3) Native RVOT

» Distensible
« Only option was surgery
« 2 FDA-Approved Transcatheter Valves in

Right Ventricle 202"
(RV)
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« RV dilation/failure (edema/dyspnea)
* Arrhythmia
 Early mortality

LV dysfunction

« ~21% of all adults with repaired TOF have LV dysfunction (Broberg et
al, AJC, 2011)
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Severely
decreased LV or RV
systolic
function

Ye:

PR severity

Moderate
or more PR

Any 2 of
the followingt:
+  Mild or moderate RV or
LV systolic dysfunction
* Severe RV dilation
(RVEDVI 2160 mL/m?, or
RVESVI 280 mLm?, or
RVEDV 22x LVEDV)
+ RVSP due to RVOT obstruction
22/3 systemic pressure
s Progressive reduction
in objective exercise
tolerance

Pulmonary valve
replacement su
(Class lla) tachyarrhythmias

Y

Residual
lesions requiring surgical
interventions

ACC/AHD ACHD Guidelines 2018



THE TRANSCATHETER VALVE ERA BEGINSY

Early report

Percutaneous replacement of pulmonary valve in a
right-ventricle to pulmonary-artery prosthetic conduit with valve

dysfunction

Philipp Bonhoeffer, Younes Boudjemline, Zakhia Saliba, Jacques Merckx, Yacine Aggoun, Damien Bonnet, Philippe Acar,

Jéréme Le Bidois, Daniel Sidi, Jean Kachaner

« 12-year-old boy
« PA+VSD

.’ UK Gill Affiliate Network
Empowering Care Together

Figure 1: Valved stent

Upper left: closed valve mounted in the stent. Upper right: profile of the
valved stent before compression. Below: valved stent in the delivery
system.

Figure 3: Doppler imaging
Upper panel: pulmonary regurgitation before implantation of the valve.
Lower panel: perfect competence of the implanted valve.

SRS T S T o SRR T T TR AR R, AR S WS, SRS Sl ol

Lancet 2000; 356: 1403-05



 TRANSCATHETER F PULMONARY VALVES- AR
FOR CONDUITS/BPVS iy

Melody® (Medtronic)

* 18 mm segment of bovine jugular
valve in a covered stent

 18-24 mm in diameter

Sapien 3 (Edwards)

N 2!

» Bovine pericardium in a cobalt- I Ly )

chromium stent ., L
 Diameters up to 30 . - _

© UK Gill Affiliate Network
" Empowering Care Together




Freedom from TPV Dysfunction

Freedom from TPV Dysfunction

100%
90%
80%
70%
60%

50%
40%
30%
20%
10%

0%

100%
90%
80%
70%
60%
50%

40% -
30% -

20%
10%
0%

1

73%
[64-80%]

53%
[40-65%)]

T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10
Years After Implant

86%
72-93%])

64%
[42-80%]

0

[ Approved TPVl Options For Co..
54-78%

46%
P-value (log-rank) = 0.009 [29-61%]

—Age <21 years
—Age >21 years

T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10
Years After Implant

100%

:§ 8§ §F 8

Percent of Patients

g

20%

10%

12%

9%

Pre-implant Discharge

(N=146)

(N=145)

»

1 Year
(N=137)

2 Years
(N=125)

v

3 Years
(N=102)

W None/trace

' 10-YEAR FOLLOW-UP FROM 171 IDE TRIAL PATIENTS -

v v

LJ

 MELODY LONG-TERM OUTCOMES "

v
. T -
v v =
s ®

4 Years 5 Years 6 Years
(N=86) (N=80) (N=61)
® Mild = Moderate ™ Severe
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7 Years
(N=56)

10 Years
(N=39)

9 Years
(N=43)

8 Years
(N=48)

Jones et al, CCl, 2022



SAPIEN S3 LONG- TERM OUTCOMES
5-YEAR FOLLOW-UP FROM 58 COMPASSION 3. TRIAL PATIENTS

Event, KM estimates % (n, N events) 30 Days 1 year 5 years

1 Year 5 Years
VI population, % (n/N at risk) | VI population, % (n/N at risk)

THV dysfunction 4.3% (2/47) 10.0% (4/40) "'Armytnmia, including conduction abnormalitiest 5.2% (3,3) 8.7% (6,5) 16.2% (11,9)

RVOT re-intervention 0% (0/56) 2.1% (1/49)

Endocarditis 0 3.8% (2,1)

Moderate or greater PR 2.1% (1/47) 5.0% (2/40)

Mean RVOT gradient

>40 mmHg 2.1% (1/48) 2.5% (1/40)

Pulmonary Embolism

.¢ UK Gill Affiliate Network
Empowering Care Together Presented at PICS 2024
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CENTRAL ILLUSTRATION: Cumulative Incidence Curves Depicting Out-
comes Related and Unrelated to Endocarditis

A

=)

2,476 patients
9.5% IE at 5 years

16.9% IE at 8 years
- 2%/year in IDE

1 2 3 4 5 6 7 8 9 10
Years After TPVR
Atrisk 2,476 1,809 1,456 1,165 903 683 475 345 222 125 64

© 9 o O O
oo U o o

Probability

o o o
N W B
o

2
([

o
=]

o

e ottt » S. aureus is bad!
o * Risk factors:
* Younger

o
ES
[ ]

Previous |IE
Higher residual gradient
L et NOT TPV type

Atrisk 2,476 1,808 1,462 1,163 904 677 470 330 210 111 54

o
w

o 4

o [=]
5 2 %
1 ee7o
:N
3= 8

—— Reintervention for Endocarditis —— Transplant/Death
— Reintervention for Other Reason — No Reintervention

McElhinney, D.B. et al. J Am Coll Cardiol. 2021;78(6):575-589.
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Ross Procedure
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Adam Pick, September 2009



TRANSCATHETER PULMONARY VALVE
IMPLANTATION (TPVI) EDWARDS SAPIEN

* 006-year-old man
 Ross 20 years prior

PV IE with S. mitis

« Eradicated with PCN

« Symptomatic Pl with veg

o UK Gill Affiliate Network
Empowering Care Together
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 TRANSCATHETER PULMONARY VALVE -
IMPLANTATION (TPVI) EDWARDS SAPIEN

UK Gill Affiliate Network
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TRANSCATHETER PULMONARY VALVE
IMPLANTATION (TPVI) EDWARDS SAPIEN

X5-1
23Hz o

. 18cm

® 9 UK Gill Affiliate Network
Empowering Care Together
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e Stent fracture
 This can lead to embolization or restenosis.
* The Melody valve must be pre-stented.

» Conduit rupture (<1%)
» Coronary compression (~1%)
* Tricuspid valve damage

o UK Gill Affiliate Network
Empowering Care Together
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New valve

Truncus and artery

VoD

9 UK Gill Affiliate Network
Y Empowering Care Together
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“RASTELLI” OPERATION FOR
-D-TGA + PS + VSD

v UK Gill Affiliate Network
Empowering Care Together ResearchGate



" RIGHT VENTRICULAR OUTFLOW TRACT _____ %
(RVOT) ISSUES ARE COMMON IN ACHD -

1) Conduit
« Homograft
« Synthetic
« 2 FDA-Approved Transcatheter Valves

Pulmonary RV
valve Outflow

Tract 2) Bioprosthetic pulmonary valve

« 2 FDA-Approved Transcatheter Valves

3) Native RVOT

* Distensible

Right Ventricle
(RV)

« Only option was surgery
« Harmony approved in 2021




 HARMONY TRANSCATHETER VALVE -

TRANSCATHETER PULMONARY VALVE

Harmony™ TPV

Harmony TPV 22
22 mm Valve

Model Number:
HARMONY-22

(240Harmary-22

Harmony TPV 25
25 mm Valve

Model Number:
HARMONY-25

(2400H;

larmony-25

- v

DELIVERY CATHETER SYSTEM
Harmony DCS

Capsule Quter Shaft Outer
Diameter: 25 Fr Diameter: 15 Fr

v v
v v

»

v
o v v
v w

Hemostasis Sleeve
Outer Diameter: 25 Fr

)

I’;}f Working Length = 101 cm

.
. .ow L 4
v ¥ e

w

- W v ¥ - v

Model Number:
HARMONY-DCS

(240IHARMONY-DCS

JACC: CARD IOVAS CULARINTERVENTIONS
@201 7 BY THEAMER | CAN C OLLE G E OF CARD IOLOG Y FOUN DA TI

ON



THE HARMONY WORK-UP ey
Harmony TPV patient identification to implant
Process
* CTisrequiredfor Harmonytranscatheter pulmonary valve (TPV) patient screening.
* CTisthe "gold standard”for structural procedural planning and is vital for patient selection, sizing, and risk assessment.
Patient Screening Pre-Case Planning Implantation

° | Patient screening report assists With—ﬂ
Medtronlc | - Patient selection
| = Device selection H

|+ Device placement
============ =l

Engineering the extraordinary

OTE: Trici: e SHinced &1 ExarTypecs 800108 Eharraion (SPASeT Sy, [P [7301CE, SIS 16TV 808 CORHSIBIGNS My viry 1560 51
irioachini patians raect, reddeal condzion, and characiEc

CT providessuperiorimage quality for 24-72 Hours i it

detailed measurements.

Medtronic providesscreening
evaluation for patients being
considered for Harmony TPV within

* Gated CT scanto isolate key cardiac
phases (20% end-diastole & 30% systole)

* Slicethicknessof< 1 mm 24-72 hours.
* Field of view mid-aorticarch to mid- S e
RV cavity (covering main & branch PA's) T

Size Only- TPV 25

» Peak contrastconcentrationinthe MPA. 420




THE HARMONY CT

Perifiatied Mol

PEil W TPVDS
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M None/Trace mMild = Moderate M Severe

UK Gill Affiliate Network
Empowering Care Together

B None/Trace ™ Mild © Moderate ™ Severe
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A TPV22
B
100%
B80%
bl ]
+— |
c
o g 0%
o o
e Q- 40%
20%
] ) 0%
Preimplant Discharge ~1Year ~ 2Years 3Years 4Years 5 Years Preimplant Discharge 1Year  2Years 3Years 4Years 5 Years
(N=39) (N=42) (N=40) (N=38) (N=32) (N=31) (N=21) (N=42) (N=42) (N=39) (N=31) (N=25 (N=3) (N=0)

Morray et al, CCl, 2025



'HARMONY NATIVE OUTFLOW TRACT - EARLY. """

_ FEASIBILITY STUDY (5-YEAR OUTCOMES). """

v ¥
v
v ¥
v ¥
v

v

v ¥ - v

Table 2. Surgical Reoperation and Catheter Reintervention After Hospital Discharge

TPV22
1 TPV22 (EFS) | 39 Surgical explant | Major stent fracture® 31 mmHg
2 TPV22 (EFS) | 881 ViV (Melody) In-stent stenosis 32 mmHg
3 TPV22 (EFS) | 899 ViV (Melody) In-stent stenosis 40 mmHg
4 TPV22 1264 Mechanical Stenosis related to vegeta- | 47 mmHg

thrombectomy tion on the TPV

TPV25
5 TPV25 303 ViV (Melody) In-stent stenosist 46 mmHg
6 TPV25 444 ViV (Sapien) Stenosis/valve thrombosist | 46 mmHg
7 TPV25 610 ViV (Sapien) Stenosis/valve thrombosist | 40 mmHg
8 TPV25 840 ViV (Sapien) Valve-frame distortiont 27 mmHg

UK Gill Affiliate Network
Empowering Care Together Morray et al, CCI, 2025



UK Gill Affiliate Network
Empowering Care Together

" HARMONY TRANSCATHETER
~ VALVE bl odol

v

v L ]
v v
. - i ) = v
v
. o -
. " ™ v
= »

N
LJ

»
v

v L
A
v v

v

v

v

v
V,”'
L 4
v
v

v

™)
V,vv
Y @
. L
s
&
v ¥




HARMONY TRANSCATHETER
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Edwards Alterra Adaptive Prestent Edwards Alterra Delivery System
Designed to provide an RVOT area for 29 mm SAPIEN 3 valve St
1
EdN e s s s e — .9 -
Inflow Sealing OO | 10 mm
. res Alterra ad stent dimens|
Outflaw Sealing 00 . 41 mm L ST — ol il s
Height - hpml i oo I Capsule Duter [famieter | 67 mim . 20F
ﬁﬁr:m Lﬁ,ﬂ Shaft Duter Diameter I 57mm | 1Tk
Prestent Sizing in RVOT landing zone
Perimerer B4.9 mm - 1193 mm
R - i Edwards eSheath introducer set
— T Alterra Adaptive Prestent is compatible with Edwards 16k eSheath or equivalent ___bl
THYV Slze 29 mm
* Diameter range througheut cordiac cycte é-'

** Dinme ter is average of infow and ourflow diameters
Edwards SAPIEN 3 Pulmonic Delivery System

Edwards SAPIEN 3 valve with the pulmonic delivery system mﬁlf;i?w
I |

Edwards SAPIEN 3 29mm valve siring '_ﬂ on ._*
e — :

Crimped Height® [ ¥ mm Wﬁéﬁm

Enpanded Helght . 228 mm |

dmvabra] - — __—|_

Irmser Skirt Height' Tbmm |

Dter Skirt Hefght Sy el i Edwards.com

Al man



" ALTERRA 2- & 3-YEAR OUTCOMES

CENTRAL ILLUSTRATION: Key 2-Year Outcomes of the ALTERRA
Pivotal Trial

Screen-Fail Rate for Patient
Population: 37.1% (36/97)
N = 60 patients implanted

Trial Devices: Alterra Adaptive 2-Year Follow-Up:
Prestent and 29-mm SAPIEN 3 THV 96.7% (58/60)
Both devices implanted in

0,
a single procedure S

All-cause mortality

Free of explant within24h  100%

Fracture requiring intervention
Coronary artery compression

Primary Endpoint
v - Endocarditis

THV dysfunctionat 0% (0/59)

6 months Sustained VT

RVOT reintervention 0 RVOT/PV reintervention
Moderate or greater PR 0 >=Moderate PR

Mean gradient =35 mm Hg 0

* At 2 years, 92.5% of patients treated in the ALTERRA Pivotal Trial had <mild PR

* No deaths, endocarditis, device embolization, or explants

Dimas VV, et al. JACC Cardiovasc Interv. 2024;17(19):2287-2297.

Prospective, Single-Arm, Multicenter Study of Patients With a Dysfunctional Native or
Patched RVOT and 2Moderate PR by TTE

Key Outcomes at 2 Years

0%
0%
0%
0%
0%
1.7%
7.5%
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0 - 3 Years
(N=118)

Incidence Rate, % (N patients)

Valve Implanted Population

All-cause mortality 3.3% (4)
Cardiovascular deaths 1.7% (2)
RVOT reintervention 2.5% (3)
Major CV bleed (transient pericardial effusion)’ 0.8% (1)
Coronary artery compressiont 0%
Endocarditis 0%

Prestent thrombus: 4.1% (5)

5.0% (6

SAPIEN 3 valve thrombusts

Presented at PICS 2025
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« 20-year-old woman
« TOF status post surgical repair with free PI

« CT scan revealed a dilated and dysfunctional RV
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.!:_v!l.ali 30.0%

Diarrister

Prestant allowable Prestant allowable
Distance (mm) Minimum Perlmeter (mm) Anatomy Perlneter (mm) Maximum Perimeter [mm)
0.0 1435
5.0 1248
-10.0 848 1103
=151 848 1193
=301 B4R 1193
=251 848
=301 848
-352 848
-40.2 848
-45.2 B4R
-50.2 848 1103
=353 848 1193
-60.3 126.5
-85.3 126.0
=50.0 -40.0 30.0 =20.0 -10.0 0.0 100 20.0 40.0 50.0
200
10.0
1 T
-10.0 .
-20.0
g -30.0
E -
=
§ ~40.0
-50.0
=50.0
=70.0
-80.0
-30.0
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‘-'-".'-_'-CASE “A TRUE DOUBLE OUTLET RV’?’-.:'f"v e
o 47 -year-old woman with TOF
* Repaired with 14 mm Hancock conduit
* Biventricular failure (RVEF 20%, LVEF 30%)
« CRT-D
* Free PI
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CASE - “A TRUE DOUBLE-OUTLET RV”

g, drEl Enid D ] _ 09/24/2024 11:39:23 AM Cardiac / 4D ICE* / AcuNav Volume
il PEED JiEs BN = ; —

A=

A

21 fps / 80 mm
Gen Flow
2D
H8.0MHz / 4 dB
DR: 47 dB

S

E: +1/D1

M: G
---Color---
CDV / 4.0MHz
-0.5dB

T/E: 2

M: A
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CASE - “A TRUE DOUBLE-OUTLET RV”

0dB / MI: 0.67 / TIS: 0.57
09/24/2024 2:09:49 PMn Cardiac / 4D ICE* f AcuNav Volume

%69 mfs 19 fps / 90 mm

Gen Flow
] ) .
H8.0MHz /8 dB
DR: 47 dB

8

E: +1/D1

M: G
-—-Color---
CDV { 4. OMHz
-0.5dB

T4 E; 2

M: A
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p ACHD is a growing field. The patients requiré multi-disciplinary
congenital care at sub-specialty centers.

 Many ACHD patients previously treated with surgery can now
be offered transcatheter solutions.

* No patient should have pulmonary valve surgery without being
evaluated for transcatheter therapy.
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PV DISORDERS o
1) Tetralogy of Fallot
2) Aortic valve disease who have had the Ross procedure

3) Pulmonary stenosis with surgical repair or balloon
valvuloplasty

4) Truncus arteriosus

5) Pulmonary atresia

6) Rastelli

/) Double Outlet Right Ventricle (DORYV)
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