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* Extra-large

— CP 8 and 10 zig (NuMED)

— G-ARMOR 8 and 10 zig (NuMED)

— Palmaz XL (Cordis)

— Intrastent Max LD(Medtronic)

— Andra XL, XXL (Andramed)

— Optimus XL, XXL (AndraTec)
* Large

— Palmaz Mullins XD (Cordis)

— Intrastent Mega LD, Intrastent Double Strut LD (Medtronic)
* Medium-Large

— Formula (Cook)

— Valeo (Becton Dickinson) SERMOREBRICE B
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Amplatzer Duct Occluder (2 & % EhJR‘E B 77 D FASH 23D Tl S 4L, 2003¢ FDA |27
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nEEZ o,
BhRAE B A7 BASRR IC K D DS b KR D B EH
B WRE B A7 RS 2 WP L 72028 T s B B B 3V SR 0 B 2505 D
ERBH DN, ERNICE W TIRE Sk S OEFIHE 2 TH 5,
0 KA RIFALICBITAHA, TEFLUALYLTZ FAB E£721E C DHDONREL
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HENHIThbTEY . EERICBIT 20T —T VIBRONE SITRL M &2 R
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(1) RS

NEEIE X OV R DR BB T A ZAORBRSA: (Wi, EH%) 1%, IS0 14798-
5:2020 Annex BIZ in vitro FEERERFAMFRERIC AW A AFIAHEIFAN R I TS, Lo
L. T30 ZAOFEREMIT OV TR, /NEHF KO RO B OTERE B & s 12k
L@l opi s, JENEOFREERFT20ERZH 5,

(2) FEEEKFMMO-HD LT A N Y —ZDiEH

HARENO LA N Y —F =% b ERRAARIZE D 2 A 0HED T KOV L Ot
SRR IR T 34 A OIEER G TR R EFHMEE B L2 RET 5 Z &1
BIRE R CIXNEEN H D, —FH T, HISIMERA 2 S HEREEEZBEX TCINNLDO LY A R
U —F — & N OIREEES & 3E, AT 2 MR O ERF I & JERE PR B C ORI T
XL AHRMED B D, MICHEIMZ 1T DEEIRAFZECL U A b U —I2TC, [Al— 85 ORERCR



BENFM TR 2 551X, BN & O TRER I RS DB WVIC X 522 ZE LIEH
THUEDND D,

(3) FEEGLR in vivo, in vitro, in silico gFHiDE FH

I, T A A DOIEERRRER Tl 6% BROEAIZFE S T 285 (in vivo) |
F15E s BRI AR AR (in vitro) . BUEAEHTEER (in silico) % %M U CE Eatii4
792 &3 TE %, in vivo, in vitro, in silico TOIERRFAMLIIMEHEREEZZE LT
TN ZADENWERLL M E T T DEICAEHTH D, R in vivo BBRTIX, S
BLOEMEY O MATENREZFHMET 5 Z LN AEETH Y | in vitro BRTIL, in vivo iR
TIFRHI 2 LW R ECE N FE ORI Z F i TE 5, 72720, /MR L O ERME LR R
OPHFHME 7 AL FE AN D RBEMEICH Y | 7 31 ABA%E &AL & 5 Tk O
FHZBWTIX 2N O IR O R L FEROBIENEZ ZET 5 2 ENEETH D,

(4) /INHEHIDREN & DV A 7[R D #E

SR (L, IRERE) 7210 T, /NEIB L OVERMEEER TORE R
REOWE L it s - MEESC, ARoMEs S OBIRE e, ke, i, VETY
V7)) ORI E L CHERIKREBR COR ML 2T 2 FEHET 2 Z L NEETH D,

6. /NEHEBRMBIRIZBITS in silico FHMiAIFEHT 5 ETORE N

NRHEREZRD in silico TOIERRKFHNZ A 20E M 272012, BUROTE FRHR
IEA TR L., MEREZLTIIRT,

(1)  in silico ®AHEMEICONT

in silico gFfii%, in vivo B X Win vitroaMli& ki LT, L CEMTH D, FrlT,
LR (RTA=H =) BEZDEBELZ LIV EWI) LI RBAERER. ERICE ) %
EoTEBRTHIVLZMTHY . FREZAEIHGEONDENI AT v EBH D, 72751,
in silico FHHIZIRWTIX, ATMERFERE LT D0, ZOATMERAFRALGEE L H 5,
B2, NEOME OMEMMET — 2132 U<, ELIERENEBRRD D EAOME &
RITTF—ZITIFERV, 20X RBEEIZBWT, (8) TE#ET 5 L 9T ADIME L
LC/NRT—FEFHETHIELARETH LN, TOMPUTITEERILETHD, £D X
I 7 GE . EEMMBHRIZIZHSER L, At L7z A Uy MR T, BRI TIEAN
EEN5,

(2)  in silico OuESEIFHIZ DWW T

in silico FHIZIRWTIL, MEMEICREBE SN HWEFEOEENEETH DL, TD
7o, in silico TORHIITMEHOVED LLIRHIFED 2T 3 A (AT 2 NE) NODILTTRF
AT O, T30 AR L0 A RERE (B 20X, mERE) WICAE T 205 )52 13
HEWTRETH D,

(3)  in silico R DNE FHH E A

in silico Pl CIL, FEx DIRESCHEMALN LI L 70D, FRZ, T3 AN AREY)
GEJSEPASN) THh D Z L 212l in silico FHMEIZMNTWD, BIZIE, 2T b
T ERR YRR LT BRICA U DI I TFRIC N 2B 2 1256, P fES D, Zhic
HAOWNWT, THLL EOYLRITHESEFHN THDH LR Z LILAETH D,
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Device lag in our country constitutes a serious cbstacle for introduction of new devices.
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“Off —label” use

* Using devices outside of their production purposes is
called “off-label” use, which will contribute to
improved prognosis of patients with congenital heart
diseases.

* Although there have been many reports of positive
results, the lack of studies testing the safety and
efficacy of the therapies resulted in further “off-
label” use.

Pediatric Heart Disease & Adult Congenital Heart Disease Center, Showa University Hospital

National survey on “off —label” use in CHD

Questionnaire survey from 39 centers (JPIC and CVIT) in 2016

Amplatzer device used Indication used off-label  No of patients

AS0D 11
Fontan fenestration 4
POA 3
Others 4
ADOD 5
Vessels 2
WP 1
CAF 1
Others 1
AWP 13
PA b
CAF 3
Others 4

maodified from Nokagaws et al. Journal of IPIC. 2016
Pealintric Heart Disease & Adult Congenital Heart Disease Center, Shaw University Hospital |




National survey on “off —label” use in CHD

Amplatzer device used Indication used off-label  No of patients
Fontan fenestration 4
FDA 3
Others A
ADD 5
Vessels 2
AP 1
CAF 1
Others 1
AP 13
FDa &
CAF 3
Others 4
Modified from Nokegowe ¢f al. Jowrnal of IAIC 2016
Peditriv Heert Disense & Aawlt Congenitil Hear? Disease Center, Showa Liniversiy Hasailal

Single center experience in Showa Univ. Jan 2009-June 2018

Total 235 Amplatzer deviecs

AsSO 193
ADO 58
AVP 14

‘ 4.3 %

Off-label devices were used for 10 patients

Amplatzer device Indication used off-label Mo of patients

Fontan fenestration E]
PFO = (Cribiriorm 1 Procedural success;
3 (Cribriform 1) 10/10

ADO 1
vso 1 No severe

AVP 3 complication related
POA ) to Off-label use
CAF 1

Pedintric Heort Dvsease & Adult Cangenital Heart Disease Center, Shover University Hospital




1) PDA closure with AVP

2) Fontan fenestration with ASO
3) VSD closure with ADO

4) CAF embolization with AVP

Peclirtric Heat Dvsease & Aduit Congenito! Heart Divease Cender, Shown Linfversdly Hospital |

PDA 1mo, 2.8kg

Krichenko type C/ type F

4, gmm
/ \LEHE“"II 10 mm

‘4mm

Class | (AHA statement 2011)

ADO-| is not suitable for long
tubular PDA

Originally not recommended for
Pt with BW<6kg




PDA closure with AVP Il 6mm

1. Distal disc was deployed in DAo

Pealictric Heart Diseose & Adut Conpendto! Heart Nsease Gend

PDA closure with AVP Il 6mm

2. Column part of device was
deployed in the body of PDA




PDA closure with AVP || 6mm

3. Proximal disk was
deployed at the PA

side of narrow portion
of the PDA

Pediatric Heavt Disease & Adult Congenitod Heart Dissase Cent

PDA closure with AVP Il Bmm

Mo obstruction of LPA and Ao
Mo residual shunt
Fluoro time 1&min




PDA closure with AVP

* Advantage
— Suitable for Type C.~Type F Catheter Cavdiovasc intery, 2015
— Lower profile than ADO-I (4Fr sheath)
— Applicable to Premature infant Catheter Cardiovasc Interv. 2016

* Disadvantage

— Lack of aortic retention skirt

* Technical aspects
— The final length of the deployed device is dependent on the degree of

oversizing
— The device never protrude to PA and Ao in PDA with length longer
than 6mm

| Peivtric Heart Disese & Adult Congenite) Heart Disease Center, Showa Uinversity Hospital |

1) PDA closure with AVP

2) Fontan fenestration with ASO
3) VSD closure with ADO

4) CAF embolization with AVP




Fenestrated TCPC 7yo, female

f-TCPC (18mm Conduit with 4mm fenestration) SAT 85%

Class lla (AHA statement 2011)
[...if the patient tolerates test occlusion)

Improve exercise tolerance
Reduce risks of embolic event

Approved by FDA and CE mark

Fontan fenestration closure with ASO 6mm

SAT 95%

Pre Oeclusion Paost
test

PAP (9) (10 (13)
(mmHg)

Fa (55) (60) (60)
{mmHg)

cl 45 2T 1.9
(L/minfm2}

ap/as 0.7 0.9 0.9
sat o1 96 95




Fontan fenestration closure with ASO

* Advantage
— Technically uncomplicated
— Retrieval option
[ s coils / covered stent )

— Well shown in a number of case reports  IntJ Cordiovasc Imoging. 2011
Pediatr Cardiol. 2010
Catheter Cardiovasc Intery, 2008
Catheter Cardiovas: intery. 2000

» Disadvantage

— Thrombus formation in the atrium by LA side disc
— Obstruction of conduit by RA side disc
( Not approved devices < 6mm in Japan )

Peditric Hewrt Disense & Adwit Congenital Heart Disease Center, Showa Liniversity Hospital

Fontan fenestration closure with ASO

Alternative device options

.

+  Low profile (4 or 5Fr catheter)
ADC AS0 )

+ Smaller and softer disc
«  Well conform to curved conduit shape

Arch Med Sci, 2017

AVP

+ Suitable for conduit-type fenestration

Pediotr Cardiol. 2010

Fediatrl Heart Disease & Adudt Congenital Heart Disedse Center, Show Liniversity Haspital




1) PDA closure with AVP

2) Fontan fenestration with ASO
3) VSD closure with ADO

4) CAF embolization with AVP

Faoiatric Heart Disease & Adult Congendtal Hemrt Disense Center, Showa Liniversity Hosplhal

Perimembranous VSD 13yo, male, 42.9kg

Op/Qs=1.9
LWVEDV = 174%MN
Ep = 0.8 Wood Units

Amplatzer pmV5SD occluder
- cAVEB 5.7% (2003)

AHA statement 2011
“In the absence of device availability AHA has not recommended transcatheter device

closure for pmVSD, but the utility of pmVySD occluding devices is being tested
internationally.”

Peaiofric Hearf Disease & Adult Congenital Heart vsease Center, Showa University Hospital




pmVSD closure with ADO-I

o e

LVG (LAO 30 + CRA 30)

ADO-110/8mm

Pedlitric Heart Disease & Adult Congenital Heart Disease Center, Showa Uiniversity Hospitel

pmVSD closure with ADO-I

Establish wire loop with 0.035 wire and
GooseMeck Snare 15mm

Peaiotric Hearf Disease & Adult Congenit Heart Nsease Center, Showa University Hospial




pmVSD closure with ADO-I

Cross the VSD with 7Fr TorgWue
delivery syste

Fediatric Heart Direase & Adult Congenital Henrt Disepse Center, Shaver LinfversiTy Haspita!

Transcatheter Closure

Deploy ADO-| 10/8mm

Pedisiric Heort Disense & Adult Congenite Heart Disease Center, Showe University Hospital




pmVSD closure with ADO-|

Pediatric Heort Disease & Adult Congenital Heart Disedse Canter, Showa University Hosmite!

pmVSD closure with ADO-I

+ Theoretically lower incidence of CAVB due to the lack of right
ventricular disc

— No gripping the conduction bundle {5y He. Jinterven Cardial. 2004 )

- N0 SC] Ll eezing effec‘t { Lewe 5. Cotheter Cardiovasc interv. 2012 )

' Amplatzer pmVSD occluder
AhT

“Low radial force”

Prdimtnic Heont ésease & Adult Congenital Heart Disease Center, Showa Wniversity Hospatal |




pmVSD closure with ADO-I

Alternative device options

pmVSD closure with ADO-I

Alternative device options
ADO
* Low profile {4 or 5Fr catheter) Courtesy of O, Do Nauyen Tin
= Smaller and softer disc
+ Well conform to VSD shape




1) PDA closure with AVP

2) Fontan fenestration with ASO
3) VSD closure with ADO

4) CAF embolization with AVP

Peclimiric Heorl Disense & Aol Congeniim Heart Dvseare Cenler, Showa University Hospilal

CAF 5Y, 18kg

LCX-RV (proximal type)
Large size
Single exit
Test occlusion at the distal end of

CAF did not cause ischemic change
an ECG

.

Class | (AHA statement 2011)

..for patients with symptomatic CAF)

Approved except for heart and
intracranial vessels

Paglictric Heart Disease & Adwt Congenitol Heart Disease Center, Showa Linfversity Haspital




CAF embolization with AVP

FPediatric Heat Disease & Adult Congenittal Heart Disease Canter, Showa Univirsity Hospital

CAF embolization with AVP

+ Advantage

— Technically uncomplicated
— Retrieval option

— Useful in larger fistulae, which have straight access from
the right heart

— Commonly used to close fistulae JACC Cardiovasc intey. 2017
don I Rogiad, 2014

Jimvasive cardial, 2013

* Disadvantage

— Coil occlusion may be superior in fistulae which has
multiple exit or tortuous access

Prdiminc Heort ivseose & Adult Congenitnl Heart Dvsease Center, Showa Unisersity Hospatal




Conclusion

* There is no doubt that off-label use in some
situations is safe and effective.

* The technical features of devices should be evaluated
well to provide maximum patient safety, because the
major problem in off-label use is the possibility of

inapplicable insurance system in the case of a
complication.

Pediatric Heart Disease & Adult Congenital Heart Disease Center, Showa University Hospital
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BEEOFEF L UTNEADMEERY I 2 L—2ORRBIZE T L. £ OB O E S D
M A21T o7,
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2.1 ¥IalL—HFEK
HE AR E (IMIX-690296, MEADthA UF) 2LEET VL LT, WA, a7
TAT ARG V== IR SN D —KEEOREIEERS I 2 L —F &
ML (K1), FHEICITEE MG~ 72—~ (ME 16PXL, Transonic Systems) X
OEHAIH = Y —)L (TS410. Transonic Systems). JEHFHIHRICIZEST T v AF 2 —H
(TruWave, Edwards Lifesciences). ARAYIMAE TBICIZ Al 2% BRI 2 B L, O HHE, O
& - BIREFHAMT 2D £ 912 Uiz, MFEAIIZAEBA R A Lz, £/, A X
B'— K47 A7 (Phantom v1212, Vision Research), A—XA L X (Al AF Zoom-Nikkor 24—
86mm £/2.8-4D IF, Nikon), 7L 2 /X"— 3 2 L X (K2. 0PRO300DG-N, Kenko) (=X -
T, WMAHIF OB Z 1000 fps (2 THELE - TS H L oI L, ME - MiiFRITT —
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2.2 BRENGAL:

AL ANEOLDHEERSET S Z L L LRy THEEIIE N E N 70, 140 bpm EFRE L
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