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ACHDTIXIDAENZRADIEER

Cardiac mortality by cause

Heart failure ——

Sudden cardiac death ——

AM| —

Cardiac surgery/intervention ——

Cumulative Incidence

Age (years) U

Circulation. 2015;132:2118-25. OKAYAMA

UNIVERSITY

IDAEDFRIIART., BB BEE 4L

HFH status e Without HFH s With HFH

Survival probability

Log-rank test P<0.0001

Time-dependent Hazard Ratio

5
Follow-up time (Year)

Number at risk

24
- | 1827 Time Since Discharge (Month)

- 1827 853

HFH status

Time Since Discharge (Month) 6 12 24 36 48
0 5

Follow-up time (Year) HR(95%CT) [24.56(14.35.89.60) [11.66(7.78.26.62) [6.01(4.02.10.72) [3.73(2.55.6.09) 8. 49(2.34.5.58) [3.23(1.90.6.56) [1 65(0.93.3.57)

Circ Heart Fail. 2020;13:€006490. PMID: 32673500.

OKAYAMA

UNIVERSITY
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EEMERDTOFIZx 3 SACE-I
il A DITOFERI T, CMRT

n=85

PR-RF = 25%MDJEHIZE Xt &

i Excluded (n=3)
Baseline ~Not ulfiling inclusion
Assessment critetia after baseline

Ramipril 10 mg%#%5 (RCT)

Allocated to

intervention "
(n=37) Allocation

l |

Lost to follow-up (n=4) Lost to follow-up (n=3)
Regimen never commenced (n=1) - Regimen never commenced (n=0)
- Compliance reported but no - Compliance reported but no follow-

follow-up visit (n=3) up visit (n=3)
(3 switched to losartan due to. - (0 switched to losartan due to
;ough

cough)

a—
Analysed (n=32) Analysis Analysed (n=32)

- Excluded from analysis (n=1) - Excluded from analysis (n=0)

as lack of compliance without

i Int J Cardiol. 2012;154:299-305.

OKAYAMA

UNIVERSITY

RamiprilClHIDEDEFPRVY A X [T EE T

Ramipril n=32 Placebo n=32 Change from baseline to follow-up (A)

Baseline Follow-up Baseline Follow-up AR AP

Cardiovascular magnetic resonance

Pulmonary regurgitant fraction, % 39.2+104 37.84+109 371495 358179 —12+53 —127+78

RV end-diastolic volume index, mL/m? 139.1+379 1458+482 1236+296 1298+276 70+232 63+189 ]
' RV end-systolic volume index, mL/m? 66.6+25.3 66.9+303 58.2+20.6 59.1+189 0.5+ 14.0 09+14.9

RV stroke volume index, mL/m* 741+183 789+213 64.7+158 67.8+16.5 49+14.1 3.1+144

“Effective” RV stroke volume index, mL/m?" 4434139 50.0+13.6 39.8+13.1 4234154 56+ 15.8 35+16.5
RV ejection fraction, % 53.5+8.3 553470 529495 539473 1.7+5.5 1.0+73 |

RV mass index, g/m? 552+126 543+138 56.4+159 55.1+15.7 —08+94 —-12+103

LV end-diastolic volume index, mL/m* 70.5+10.1 75.5+154 66.5+16.8 704+154 534146 39+11.0

LV end-systolic volume index, mL/m? 251492 249490 233486 250+84 01+7.7 1.7+£5.0

LV stroke volume index, mL/m? 45.8+7.3 49.84+9.7 43.04+103 454498 18+7.1 24474
LV ejection fraction, % 65.2+9.2 67.1+79 654+6.7 649174 18+7.1 —05+43

LV mass index, g/m?* 60.4+13.2 57.0+109 61.8+145 570+150 —34+73 —48+94

A RV ejection fraction, %

Int J Cardiol. 2012;154:299-305. |

UNIVERSITY

S1-14



AHRDER
HEHLEDRVEFNFE60% EESLGEM 0 ?

LEBLEDRVY A AMNKRETE?

PVREZZZHNSEHMNEENTULV =7

{KILEARE (systemic RV) [ZXt 9 BACE-

riaole il Pacsbo - pralue Mustard/Senningffi{& ®
e ) i S@s T 00 TGA 17HZ &R

VSD (%) 3 (37.5) 5 0.57

PS (%) 1(125) 5 >0.99
Procedure

Rashkind (%) 2(25.0) 5 >0.99

L) L] E
Blalockhalon (%) 3(37.5) : 0.62 E i 3':' S
Age at Muslard/Seonning 15+13.6 .2+3. 0.21 Ramlprll Hi 1 Omg —C
Mustard/Senning m I >0.99 JL
Age at randomization 27.0+5.7 X 0.72 *X 5— ( RCT )

(years, mean+SD)
NYHA>1 (%) 0 1(12.5) >0.99
Baseline RVEDV (ml, mean+SD)  184.5+56.4 228.1+89.2 0.74
Baseline RVESV (ml, mean+SD)  109.5+19.4 117.5+36.9 0.55
Baseline RVEF (mean+SD) 43.8+7.1 443+6.3 0.37

Int J Cardiol. 2008;129:187-92. U

OKAYAMA
UNIVERSITY
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Ramipril Gsystemic RVODEF AR ITHRELET

Ramipril group Placebo group

==
=

RVEF (%)
RVEF (%)

Baseline Baseline 1year

Ramipril group Placebo group

RVEDV (ml)

Baseline Baseline 1 year

Ramipril group Placebo group

RVESV (ml)

= — i
- Int J Cardiol. 2008;129:187-92. U

Baseline
OKAYAMA

UNIVERSITY

HRDIDAEBBMEDACHDIZHTHMR
(RCTZEEIT)

ACE-l

S1-1.6



Patients randomized (n:

_— 5 .

Did not start (n=5)

«  Logistic

l

|

Losartan treatment (n=47) ‘ |

Placebo treatment (n=48) ‘

Excluded (n=5)
«  Emigrated (n=1)
cl

. (n=2)
«  ICDimplanted (n=1)
«  Cancelled CMR (n=1)

—

Intention-to-treat (n=42) ‘ |

Intention-to-treat (n=46) ‘

Discontinued treatment (n=10)*
*  Kidney (n=2)

Liver dysfunction (n=2)
Dizziness/fatigue (n=4)

Withdrew consent (n=4)

reason (n=1)

Excluded (n=2)
+  Cancelled CMR (n=2)

Discontinued treatment (n=7)*
. D (n=2)

Rash (n=1)
Personal reason (n=1)

On-treatment (n=36) ‘ |

On-treatment (n=41) ‘

Circulation. 201

137:1463-1471.

«  Pain(n=2)
«  Palpitations (n=1)
«  Personal reason (n=2)

KA DITOFT,
RVEF < 50% .
5+ I IE D73 U VE

LosartanZz & X
150mgE TR 5

(RCT)

OKAYAMA

UNIVERSITY

LosartanCHRIIDEDEF®PH A X(IhEHT

Placebo
n__BL

Losartan

n__BL EU

Effect Losartan

EU B.(95%.Cl) D__.1SD

Standardized effect (95%Cl)

@ Losartan p=0.50

42 444351 452350 46 432163

43.6:69 +05(-1.0,20) 050 |

l RV EF (%)
econdary outcomes

CMR imaging

RV EDV (mi/m2)
LV EF (%)
LV EDV (ml/m2)

109122
50.845.1
91£19

111126
51.146.0
92418

111£26
50.6+5.6
96125

111£28
50.0£6.3
95£23

+2.8(-18,7.4)
+1.0 (-0.9,2.9)
+1.9 (-1.6, 5.5)

0.23
0.31
0.28

RV mass (g)

LV mass (g)
Hemodynamic
Systolic BP (mmHg)
Peak VO2max (% pred)
Quality of life
Physical health score
Mental health score
Lab measurements

6517
129130

124114
81117

69+17
12526

17£13
82+15

50.418.8 474194
48.619.6 51.5£8.2

46
45

43
43

64£15
121423

120£13
82120

51.247.6
51.417.6

65414
123125

12215
8119

49.3+8.0
50.4£10.5

+2.4(-0.6,5.5)
5.0 (-9.5,-0.4)

-8.8(-14,-3.4)
+1.9(-2.6,6.4)

1.1(-32,1.0)
+3.8(-0.3,7.8)

0.12

0.034

0.002 ~——o———

0.40

0.30

0.070

NT-proBNP (pg/mi)

110(71-188) 106(73-159) 38

124(81-248) 98(64-248)

+0.02 (-0.07,0.12)

0.62

}

‘Serum potassium (mmol/L)
Serum creatinine (pmol/L)

4.2+0.3
79+13

43104
80114

42
42

4.2+0.3
76x14

Circulation. 2018;137:1463-1471.

43+0.4
7712

~0.05 (-0.2, 0.1)
-0.8 (4.0, 2.4)

0.48
0.64

S1-1.7

A Placebo {

44.4£5.1%

45.245.0%  43.246.3%  43.616.9%

o
é\(‘
o

Pl

R

N
<°

\°
<

OKAYAMA

UNIVERSITY



AKHARDEE
ZL{DEHFITRVEF 40~50%EEL L -1=7

Moderate LA L DPRIEFIMNEZEN TLN=RAIEEE
(severe PRIZZE xS TULVALY)

RV-EFIZREHAR THEYEITEDEN?

Systemic RVIZ%9 5ARB

| e | ccTGAL LLIZ
" et e o 0 Mustard/Senning TiREA)
] TGA 88flZxt%&

] l

Allocated to valsartan (n=44)
Received allocated intervention (n=44)

Allocated to placebo (n=44)
Received allocated intervention (n=44)

] !

=]
Primary endpoint not evaluated (n=6) Primary endpoint not evaluated (n=4)
o alsaltanz&x mg
lantation reveal (n=1)

MRI could not be analysed (n=1)

Withdrew consent due to it M
Fear of needles (n=1) Dizziness (n=1) 4L
ression (n= Work (n=1) N
of motivation (n=1) x
A

Pregancy wish (n=1)

Discontinued intervention due to (n= 10) Discontinued intervention due to (n=6)
=1 Fatigue (n=2)

Self-admitted non-compliance (n=2)

Hypotension (n=1)

Malaise (n=1)

Fatigue (n=4)

Lack of motivation (n=1)

Dry cough (n=1)

Analysed:

e ol (29 e oo sy Circulation. 2013;127:322-30.

S1-1.8



Valsartan Csystemic RVEFIZ®HEET

Valsartan Placebo Difference
3-Year 3-Year Follow- Between Groups
Characteristics Baseline  Follow-Up / Baseline Up i (95% CI)
CMR/MDCT
RVEF, % 349+74 351296 37.6+6.4 36.6+6.1 06(-20103.3) 063
RVEDV, mL 267+83 27077 . 240£71 25985 -15(-28 to -3) <0.01
RVESV, mL 17871 17867 150£54 16668 —-17 (-29 to -5) <0.01
RVM, g 82+23 8121 74+26 82+30 -8(-14t0-2) 0.01

Cardiopulmonary
exercise testing

Peak V’oz. 248+76 -26+6.0 0.02 26.0:6.4 -2.9+36 -041 092
mL-kg~"-min™' (-2.31t02.2)
Maximum load, W 159+53 -21+33  <0.01 151+43 -15£23 -3(-17©12) 073
Maximum heart 14930 -10£23 0.03 152437 —12+25 1(-11t014) 081
rate (per min)

Circulation. 2013; : U

OKAYAMA

UNIVERSITY

Valsartan Csystemic RV P&t EET

Baffle —

Event-free survival (%)

— Valsartan
-- Placebo
Log Rank = 0.30; df = 1; p = 0.58 — Censored

0 1 2
Valsartan 44 41 34

Placebo 44 40 36 U
Follow-up(years) Circulation. 2013;127:322-30.

OKAYAMA

UNIVERSITY
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F2AEEDACHDIZH T HXE
(RCTZEEI(D)

ACE-|

ARB

Beta-blockade

Placebo

Number of patiencs (male)

Age (years)

Age at repair operation (years)
Follow-up post operation (years)

Type of cardiac surgery
Palliation (Aorto-pulmonary-Shunt)
Operation with cransjunctional patch
Operation without transjunctional patch
Conduit from right ventricle to pulmonary arteries

New York Heart Association class
)i

Electrocardiography
Sinus thychm
Right bundle branch block
QRS duration in milliseconds
Pacemaker

Drugs at study entry
Digoxin
Diuretics

13 (2)
28.8+9.8
8+96
208*9.5

@ w o

20 (8)
322+92
85*6
23.7+84

14

Ns

OKAYAMA

UNIVERSITY

B ADITOFT., B2E
DA EEIK & 53345
xR

BisoprololZ & X
10mgZE T 5 (RCT)

Cardiol Young. 2007;17:372-9.

S1-1_10




Bisoprolol Tl

Beta-blockade

Placebo

Start

Start

End

ZEFOBNPO X ELL

Reference values
of the healthy

24
volunteers’

Right ventricle

End diastolic ventricular volume (ml/m?)
Cardiac Index (I/min/m?)

115 * 40°
38+ 15

118 +35¢
39+09

126 + 43
39+17

78115

[Eiccriun fraction (%)

46 +9*

46+ 9*

43 £ 9*

62+6 |

Left ventrice

End diastolic ventricular volume (ml/m?)
Cardiac Index (I/min/m?)

74+ 14
3.1+0

63*13
27+08

70*15
28+08

75*14

Ejection fraction (%)

57 *+8

56 * 12

58+ 10

54+ 13

Hearr rate (beats/min)

73*8

61 * 10

74%9

74*11

Beta-blockade

Placebo

Start End

P Start

End

Normal range

[Brain natriuretic peptide (pg/ml)

206 * 95 341

+ 250

<0.05 173 +128

160 * 86

<100)

4117 * 1837 53

Cardiol Young. 2007;17:372-9.

02

0.0005 3785 * 21

(RCTZEIZ)

ACE-l

ARB

BB

S1-1_11

3991 * 1947

< 1945

HRDIDAEBBMEDACHDIZHTHMR

U
OKAYAMA

UNIVERSITY

U
OKAYAMA

UNIVERSITY




Assessed for eligibility (n = 110)

Randomized (n = 26)

Excluded (n = 84)
+ Not meeting inclusion criteria (n = 22)

+ Declined to participate (n = 61)
+ Otherreasons (n = 1)

|

L

Allocated to eplerenone (n = 14)
+ Received allocated intervention (n = 14 )
+ Did not receive allocated intervention (n = 0)

Allocated to placebo (n = 12)
+ Received allocated intervention (n = 12)
+ Did not receive allocated intervention (n = 0)

Lost to follow-up (n = 0)

Discontinued intervention (side effects) (n = 1)

l T l

Lost to follow-up (n = 0)

Discontinued intervention (n = 0)

Analysed (n=13)
+ Excluded from analysis (n = 0)

Eplerenone Gl il E

Analysed (n=12)
+ Excluded from analysis (n = 0)

Eplerenone
(n=14)

Baseline
Follow-up
Difference
Baseline
Follow-up
Difference

RVEDV indexed (mL/m [2])

RVEF (%)

101 (21)

98 (22)
—62(17)
546 (84)

53 (485-63)

5)

RV myocardial mass Baseline
indexed (g/m[2])
Follow-up

Difference

3 (6.
594 (187)

59 (189)

—4(1-—52)

547 147)

16-—6)

Indexed RV mass

Baseline
Follow-up
Difference
Baseline
Follow-up
Difference

LVEDV indexed (mL/m [2])

LVEF (%)

se 54-81.5) 595

(

65(12)
(96)
672 (72)
662 (92)
—09 (55)

553 77)

Int J Cardiol. 2013;168:5167-73.

=)
(=]
o

Mustard/Senning i #
NDTGA 2661Ext 5

Eplerenonex& X
50mgxE T 5 (RCT)

U
OKAYAMA

UNIVERSITY

Int J Cardiol. 2013;168:5167-73.

A XPEFOHELZL

Eplerenone

S1-1.12
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77 0—MEEE (systemic LV)
TR EEY LR

RVH 44X BNP,.NYHAD#®ES  RVEF. LVEF. peak VO2, BNPIZ2kZ& RVEF. LVEF, peak VO2, BNPIZEEZRHT
EHT (N =64) ZRHY (N =095) (N =33)
Int J Cardiol. 2012 Circulation. 2018 Cardiol Young. 2007

Systemic RVTDIL AR £ EYAE

Q ¢

RVEF, BEHARE OO HRMOKR  EBHAAEONT-pro BNPOHREZR  RVEFOERFHREROKEERNHT-

EEROT ok (N=8)
Am J Cardiol. 2001 (N = 25) Int J Cardiol. 2007
Int J Cardiol. 2008 Circulation. 2005 NYHADHZEZZEDHSE. RVEFORELZZRDT [
EFDREZERDHT= (N = 60)
(N=7) Am J Cardiol. 2007
Am J Cardiol. 2001

OKAYAMA
UNIVERSITY
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FEH()
ZHZHLRCTOHCEFEIIBH T

=12, CNETHRCTTIZ, ACE-l, ARB. BB
.MRADZEIL. systemic LV/IRVDLYT
DACHDTHEERID K5

REDDLDAEBRDIFHE

Fantastic Four

Anticoagulant

Ferric Carboxymaltose . Digitalis (if high ventricular rate)
Refer for PVI

, B, CRT
ACE-VARB v /oows,, ~ * %)

Ivabradine

for HFrEF

Loop diuretic

Hydr.alazmel T 4 ongestion Thiazide

Nitrate blacks . AN
2 SGLT2
5% Inhibitor i © Vericiguat
2 5 75,
‘ \‘\o“r‘\\o“ “ Omecamtiv

s -7
Mitral edge-to-edge repair Digitalis
Refer for LVAD/HTX

Eur Heart J. 2021;42:681-683.
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ARNIDcomplex ACHD~D % &
sem © Complex ACHD 2345

Female 4(174)

Mean age (years) 4124119

e e Systemic RV 1243

Right (52.
Single (17.4) S- I t H I 415]
Systemic ventricular function® L4 Ing e Ven rIC e I
Moderately reduced 10 (50)
Severe reduced 10 (50) Q
R e e Systemic LV 745
7 (31.8%
8(364)
7(31.8)
Cardiac medication
ACE inhibitors/Angiotensin Il receptor blockers 14 (60.9)
Beta-blockers 17 (73.9)

ol © Sacubitril/valsartanh\1% 5

Digoxin and other digitalis glycosides 8(3438)

Antiarrhythmic 6(26.1) L \ 3| I /%
Device therapy E ~ 1 |:|
Implantable cardioverter-defibrillator 9(39.1)

Pacemaker 7 (304)

Pacemaker with cardiac resynchronization 1(43)

Int J Cardiol. 2020;300:137-140.

ARNIZACHDDfERBNPEHEHT

Initiation Follow-up

>

NYHA Il NYHAIl

NT-proBNP in ng/l

NYHAI NYHA Il

Initiation

Int J Cardiol. 2020;300:137-140.
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AHROEE
HEEHETHD RESHTODERERT)

FE GBI D7 Bk R EACHDEEBINEFEN ., &5
[SIDAEDRELHRRITHD

ARNI®Dsystemic RVADZ) R

[ Treatment with sacubitril/valsartan indicated ]

|

Start sacubitril/valsartan

Or sacubitril/valsartan
49/51 mg twice daily

After 2-4 weeks: blood pressure,
24/26 mg twice daily* weight, and renal function check

)

e

If well tolerated: start
sacubitril/valsartan 97/103
mg twice daily

If not tolerated well
enough': step down in
dose or stop treatment

After 2-4 weeks: blood pressure,
and renal function check

, weight, ]

If not tolerated well
enough': step down in
dose or stop treatment

If well tolerated: continue
treatment

Clinical follow-up after 3 months of treatment with
maximal tolerated dose

|

Clinical follow-up after 6 months of treatment with
maximal tolerated dose

Heart. 2021;107:1725-1730.

S1-1_16

Systemic RV®D 184|%
e SRV-EF < 35%
e OMTHEENTLVD

Sacubitril/valsartan%
mA97/103 mg(1H2
E)ETEE




ARNIlZsystemic RVTCBNP. RV-FACZ &

- Mean+SD Mean+SD
150 p_0'001 Variable Baseline 6 months P value
8000 ! ! General
% 6000 ° NYHA class (n, %) 0.112
% Il 13 (72%) 15 (83%)
- li-Iv 5 (28%) 3(17%)
5- 1001 - %-,l 4000 -+ " Systolic blood pressure (mm Hg) 106+10 106+14 0.960
= £ 3000 T Weight (kg) 80118 79+18 0.187
E % 6min walking distance (m) 564+104 60072 0.011*
- o Echocardiography:
e I 2000 Global RV function, (n, %) 0.157
c S0+ Q Mildly reduced 4(22%) 5 (28%)
8 E . Moderately reduced 10 (56%) 10 (56%)
Q 1000 Severely reduced 4(22%) 3 (16%)
°\° TAPSE (mm) 12+2 11+2 0.211
= = Ry FAC (%) 197 227 <0.001" |
V-~—t 7 0t+—T—F— | Ve m —11=3 =132 0014
A baseline 6 months B baseline 6 months RVEDD (mm) 59+9 58+8 0.067
Tricuspid valve regurgitation (n, %) 1.000 pr—
Grade |-l 15 (88%) 15 (88%)
Heart. 2021;107:1725-1730. Grade III-IV 2(12%) 2(12%) U

OKAYAMA

UNIVERSITY

AHREDEE

Single-armD IFEFERT A TH D

FEBIE A 75K NT-proBNPDIE T DHTHY. F
#BE XA B
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HEEELDS

MERRYm . B, B AKER
RE.FAR

Heart. 2020;106:154-162.

FEH(2)
FLODTF BREDONRSELTH

DS D G R BICTRABAIIZ ST A

iﬁggﬁéﬁiké'l‘iﬁmls REFHOMER], HEIC
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Thank you for your attention
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ACHDEEAD
Fantastic 4D E{KBI7ZELVA

202346 A 10H
I KZRBE FEIRZ=AR
YA —ER

Fantastic Four

Anticoagulant
Digitalis (if high ventricular rate)
Refer for PVI

Ferric Carboxymaltose

%j},ﬁ\
” B CRT
ACE-IARB ~ eoss,,, ~ © %
=~ Zeems .
=~ Ivabradine

ARNI | Oree/
interventions
for HFrEF
R Loop diuretic
Hydr_alazinel ‘geu’n‘?e”“"‘e" ' If congestion Thiazide
Nitrate ‘blacks o /'%‘
L% CALNN
. ;v;‘);?:;: | Shqll;th %s":;i:”;p;\‘ Vericiguat
Pt KEYCIEN
e \‘fu\“c\‘c‘“ on f%;’r,% Omecamtiv
x

Mitral edge-to-edge repair Digitalis

Refer for LVAD/HTX

Eur Heart J. 2021;42:681-683.
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ACHDIZ & T BAHFrEFDSEE

A B
P <0.001 15 P <0.001
2 204 _—
o 2 P=0.03
23 15% 5104 _
% 2 154 . S c P=03
w3 12% £ 2
53 ER8 |
& 10 $2 S L
55 55
2% 54 2 § o | B————
55 5
=2
a oA "
All Congenital ~ Right-Sided Left-Sided Guideline- Cardiac Right Heart
Heart Disease Congenital Heart Congenital Heart Directed  Resynchronization Intervention
Disease Disease Medical Therapy Therapy

Egbe AC, et al. J Am Coll Cardiol. 2022;79(14):1356-1365.

ACHD TILXHFrEF L7400,

J Am Coll Cardiol. 2022;79:1356—1365.

ARE®DE

* BEMEDENGETER

I

« ARNID{E LN 3]

€

S 71V

*MRA:SGLT2HEEDFELVAFTE R
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BEMTZEDFELNA

FEHITD): 387K, ik

[ 3 B8R ) = F B I O R 8 o
2B ]TGA, ASD
[ F1TEE JPA banding + modified BT shunt: 457%
Mustard operation + PA debanding + modified BT
shunt ligation: 5%
PM implantation(DDD): 175&%
[ & BHAE 1 ¥EFR 7&: HbA1c=6.3%
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DEDT—TILERE

RA 29 mmHg
alLV 78/25 mmHg
PA 78/39(54) mmHg
PCWP 29 mmHg
C.0. 2.31 L/min
Cl 1.41 L/min/m?
Qp 2.58 L/min
Qs 2.31 L/min
Qp/Qs 112
SVR 18.6 W.U.
PVR 9.7 W.U.

Z D& DEGRFEIR

KE Dapagliflozin 10mg
(kg)
72 Enalapril 2.5mg
w  Bisoprolol26mg
RA=29mmHg RA=12mmHg
68 PAP=76/39(54)mmHg PAP=40/17(27)mmHg
66 PCWP=29mmHg PCWP=13mmHg
C.L=1.41L/min/m? C.1=1.83L/min/m?
64
62
60
58
56
BNP
54 wom! |
5 4733 419.4 92.5 48.2

O @V @ @ P o ﬁ\ Q,\cb \~
&\\@\@\&\ ,L\&\&\ \ ©

0 e JEIRIRARA KUK
S D DD P

\‘b\ \va\ \‘23\ \6\ \oa\ \&:\ \"o\\ \‘b\ \va\ \@\ \b\ \@\W \‘b\ \b\w \@\r" \b\q’ \@\W \b\w \b\w \b\rb (\\ N N N
S S
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B F T (TVR+CRT upgrade) &£ DR B

BNP=473.3pg/mL BNP=48.2pg/mL BNP=50.3pg/mL

Dapagliflozin 10mg

Enalairil 2.5mg
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BEMEDENAEFER

BELDTREHLSNVEIBELDTEIEIEEICL, 5 ER
REIFIDFAEEBOFRHICEYS5,

cDAEDRENRELIRETE. REIFERREEZEE
L,'; BEMEEZVENSBATHILTEREFTTEE
TZ%o

ARNID{FELYA
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FEFIQ: 465%, BtE

[E5R]%L

[5287]ccTGA, VSD, PS

[FffiTEE ]Closure of VSD using Dacron patch +

PA valvotomy + Enlargement of supravalvular stenosis : 74 B
(B ERE)FEEH AT A 167%

(4 EREJEERE: 204/ B(20~415%), BGERE: HMATH
(REE]E: BB O<F, DEHEE
[BEE]ERL

IDEX] - M ERXER

oy “\v{ﬂ\%ﬁ\(
LR e

Mot o s
= 4 . ¢ = ey

BNP=181.2pg/mL Peak VO,=18.9mL/min/kg(63%)
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.

aRVEDV=209.2mL, aRVESV=137.4mL, aRVEF=34.3%

TIS0.2 MI02

M4
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IMEAT—TILIRE

§ ‘l: ¢‘§£ %
RAP=8mmHg, alVP=64/9mmHg, PAP=54/11(21)mmHg, PCWP=14mmHg,
Qp=4.0L/min, Qs=3.7L/min, PVR=1.9W.U.

= RFEBRMT S KUV CRT-PHE Z A AT
BNP(pg/mL)
300 i

P 250 l
200
150

100
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R FEDILECT TOREEIFrA EHaesT

o GD :

a®» a9

A9 .a®
) ) o
aRVEDV=185.5mL, aRVESV=124.5mL, aRVEF=32.9%

EYEERIEDRRE

BNP 250 16 Cr
(pg/mL) 14 (mg/dL)
200
12
150 A 1
08
100 06
s 04
——BNP Cr 02
0 0
\\ W \ \'\ \\r . \'\ Y \'\r \\ \\ R W \\ \’\ \\ \'\ \\ \:\ \\ \\ N
SN IR I O P St A ) S ) S R M S AL
R A U U U U P P R I

Furosemide 10mg

Dapagliflozin 10mg
Spironolactone 25mg

Entresto 100mg

Carvedilol 20mg Bisoprolol 5mg
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ARNIDEWA-FE R

+ ACERHEZEMNSDYIYEZ DIRIZIX36EE B DR R E
%iT5,

BEMEEHN THOEAESDEIYRETOBLENHLSM. IE
IXMEDEMT - BHERESTCEISEIRENDLETH S,

MRA
SGLT2fEE %=

S1-2_14




MRA-SGLT2[HEEDFEVA-FTE R

1. MRA

o L—TRIRELZETRAD) D LMENHAFRIZITERALA
LD, BR2EHHITIEEADLNMEICSEFET S,

. ﬁggﬁﬂﬂ'ﬁ%ﬂ%ﬁ'ﬁ(:""‘]LL'CSpironoIactonej(%ﬁfﬁ/J“;ﬁf“)]
T o

2. SGLT2fAE %
* Dapagliflozin, Empagliflozink £ B &R TE £ 10mgDH TH Do

FED

* Fantastic 4[XHFrEFIZX T HIEMHHIDBAEETH S,

« NEIBEENFRIDDACHDRERIZH LN TEH, fiTaT-fiTik &
Fantastic 4D ;EATE 551X Z<{H 5.,

DR EEYBEICIBREZEZETILENDD,
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ACHD/ DRI T 2 & O AR AR

FHERRE MBI
RRAFEFHHERE s
BMAFZREOEEFRHEBE L IF— 6/10/2023

JSACHD
HERARREOREFE
CO | =

EHERARER . THERE
HEESE MEF R

RERRICEEEL., ATRTAECO I BERIZHS
TELZEFHYFEEA,
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B AFTEKRKMEVERICHSITDOLAE

RN XRIEEEDBRE. MBEICHITRIOAEZDEFEEAE
(FIEHOAEZB IVEEOALORMHEREVWSKETHS.
LHALIRAYS, XREVERBICHITIOAEEMNMEST UEIE
HDLEEEEREE &I INITTIERU,
SERMEVREBIFRINZNCERBIETIFRAVEREZEE(CL,
F/NBHE, MABRCITONIEESEEIEENACKDIEED
BZIITTHD, ZIOEBEMBORENS, ARMEROENGE
THDEEE, Fontanflif/d ELSHRIQPIREZS A TUL\D.

FRMTERRICKT I DVAD

#1: —.0ZFfEIR/normal LV/RV relationship
#2: 0 ZEfEIR/abnormal LV/RV relationship
Ex. Conventional repairf&DIEIE KM E TR
IBRAA W Fiiig DT R IMETRL
#3: BELEBIR
Ex. s/p Fontan/TCPC operation

BREIZR(C, #2, #3NEREERDZ ENZBLN
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FRIERFBICX I D DliEtE

#1: Z.0ZFEMEER/normal LV/RV relationship
#2: .0 ZEfEIR/abnormal LV/RV relationship

Ex. Conventional repairf& DIEIE KM E LT

DB A W Filii& DT AN ME R

#3:EHOERIR

Ex. s/p Fontan/TCPC operation
#4: Situs inversus
#3(IAmEARAZ AL, #4(388A% (BF(CTFKERARK) OMIE(CTX
ZE2ID

BRIZE THDIERIEDHEFRE N =623

As of Dec 24, 2021
100

[ AEFEAL (Adult): 564

I SR (Ped) : 59
o 2R B HE AW E

84
50
40
30
10 I
0 == .lllll

97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21

C’ The ‘University of Tokyo
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1800
1600
1400
1200
1000
800
600
400
200

FRBIIMNeFZ BT EIE

787 852

844

(MR

178

eooveooeo % ooooe 2.2, %, %, %, %, %, %, %, eo

7 %> % %y Do % X5 o Lo %
*HRENTHhNI-BEOFEIAR, MR #‘&HEF'EJ#H’J‘ LTWBESICRZAH. FHEEM
RICELS B2 BIBIZAY Y Fang, if:\ BEELED L TWB -0, ERICIEZ ﬁ’LJyU:ﬁ%%
LTWBEEHNZ L

BARCHIFTDEXRMEVEEICK T DO jEFEHE
(7151/62341)
FHp REE BEAE FAfT Ventricle VAD VADRFHHAR
41 SV/left isomerism RVOTR/CAVVR SV none
60 ccTGA TVR RV EVAHEART 3FE545 A8
3 cAVSD cAVSD repair LV EXCOR 104 A8
41 ccTGA RV Jarvik2000 4875 A
18 SRV TCRC SV Jarvik2000 6 F
5 HLHS variant TCPC SV EXCOR 1%£3 48
37 TGA() Atrial switch RV e AVUD=42 5 4

VAHEART
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HACH T DACHDEE (CX I D /IDIBBHEDIRIR - 512

KE(CHEARTEARI (CROOIERBIEEL (5 R—20
AQALET1/20-1/30

E5(C, DEBHEDORTHRREVEENEDHDEISEETS
(CA7R0Y CKE10%. HAER1%)

AR5 1 0 BULEDIREEENVDEIEEME

IFHERR (X 4 - SEUEZEEX DZNRENSD B,
—SFHERMEEREICH U TERINRAVADEIEN WA

HHN[E T A Al A7t A 7 B 4/ B A 0 et

Sl ISR

EVAHEART HeartMate Il Jarvik 2000 HVAD HeartMate 3
215 cases 646 cases 200 cases 106 cases 267 cases

(2021411 B J-MACS monthly report 15217 /Nf Z{EM) 4 = The University of Tokyo
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B RAERIZE T EHEAAEIVADESEEZDFTE (N = 221)

survival 1.0

93.5%
(192)

0.8 90.5%

(150)
0.6
0.4

0.2

0 it 2

87.1%
(103)

83.1%
(52)

83.1%
(22)

HBHEART: 10318 (9 - 2487 )

SEELIE:224 (10%)
AEELLE 528 (24%)
34ELI_E 1034 (47%)
THUY B E T VADR R

FRIEFR
3 B 5 6

years after implant

g The University of Tokyo

HEBAFHBEIAHAN A TIOED 2 7510

g > 7 (HM2)

From left
ventricle

Motor
‘ Outlet states

and diffuser

flow

inlet stator and
blood-flow
strarghienes

=/OR > 7 (HM3, HVAD)

From left
ventricle

Rotor with

Mehra MR, et al. A fully magnetically levitated circulatory pump for advanced heart failure. N Engl J

Med 2017;376:440-50.
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IR T E BRI T DR HED LR

Percentage of Patients
with Event-free Survival

No. at Risk

Centrifugal-flow pump 516

Axial-flow pump

100
90~ 84.0 Centrifugal-flow
- um:
80~ \p;\ 747
70+ 748
60 Axial-flow 60.6
504 pump
40-
304
204
104 Hazard ratio, 0.60 {95% CI, 0.47-0.75)
0 T 1
0 6 12 13 24
Months since Impl i
438 3N 313 280
512 401 321 264 223

ACHDICX19 S VAD

ACHD Study Cohort Selection

All Primary Prospective Adults
June 23, 2006 - December 31, 2015

Intermacs

n=16,182
I
¥ ¥
CHD Patients Non-CHD
n=126* n = 16,056
1
& * )
Systemic Systemic Single
Morphological LV Morphological RV Ventricle
(n=63) (n=45) n=17)
*One pasent ded due 1o ihed” ventricle

VanderPluym, C. J. et al. Outcomes following implantation of mechanical circulatory support in adults with congenital
heart disease: An analysis of the Interagency Registry for Mechanically Assisted Circulatory Support (INTERMACS). J.
Heart Lung Transplant. 37, 89-99 (2018)
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ACHD vs Non-ACHD

LVAD BiVAD/TAH

B Kaplan-Meier Survival by ACHD vs Non-ACHD for LVADS C Kaplan-Meier Survival by ACHD vs Non-ACHD for BiVADs and TAH

Primary Prospective Implants: June 23, 2006 - December 31, 2015 Primary Prospective Implants: June 23, 2006 - December 31, 2015
100% 100% o

Non-ACHD (n = 14883, Deaths = 4191}
BO% 30%
ACHD {n =97, Deaths = 28)
= Non-ACHD (n = 1161, Deaths = 454)
} 60% T 60%
g B

w b 40%

= A% ® ACHD {n = 26, Deaths = 15)
20% <

20 Al Risk: A Risk
E 1151 365 4
4889 0455 7342 5305 3900 i 7 2
0% - L 31 kel L 0% T T T T —r—
d p T g T I d : ' 0 3 6 9 12 15 18 21 2
o 3 ] k] 12 15 18 21 24 Months After Device Impla
onths After Device Implant
Manths After Device Implant

VanderPluym, C. J. et al. Outcomes following implantation of mechanical circulatory support in adults with congenital

heart disease: An analysis of the Interagency Registry for Mechanically Assisted Circulatory Support (INTERMACS). J.
Heart Lung Transplant. 37, 89-99 (2018)

Systemic RVICX 9 BVAD

. TGA(s/p atrial switch) ccTGA(s/p conventional repair)

Thickened
moderator
band

Joyce, D. L. et al. Mechanical circulatory support in patients with heart failure secondary to
transposition of the great arteries. J. Heart Lung Transplant. 29, 1302-1305 (2010)
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cCTGAICX I BVAD(Case reports)

Table 1 Reports of Mechanical Support in Patients With Congenitally Comrected Transposition of the Great Arteries Since 2002

Year Age, Gender Type of VAD Qutcome

Stewart et al (2002) [15] 30y M TCI HeartMate Txed after 8 mo
Gregoric et al (2005) [16] 53y F HeartMate Txed after 6 mo
Sugiura et al (2006) [17] 13y M Toyobo LVAD Explant on POD 43. Bacteremia
Joyee, et al (2010) [18] 35y M Debakey VAD Txed

Morales et al (2012) [13] 1Ty M SynCardia TAH Txed after 5 mo

Jacobs et al (2012) [19] 48y M LA-Right SCA VAD (CircuLite) Alive on device at 10 mo
Huang et al (2012) [20] 66y M HVAD Alive on device at 24 mo
Huebler et al (2012) [21] 59y M HVAD Alive on device 140 d
Mohite et al (2012) [22] 53y M HeartMate Il Txed

Inoue et al (2013) [23] 26y M Nipro-LVAD Died after 4.7 y

Morgan et al (2013) [24] 66 y M HeartMate Il Alive on device at 9 mo
Rajagopalan et al (2013) [25] 38yM HeartMate I Txed

Hanke et al (2015) [26] 58yF HVAD Alive on device at 3 mo
Tanoue et al (2015) [27] 60y M Jarvik 2000 Alive on deviceat 1y
Sietal (2016) [28] 13yM TAH 70/T0cc Txed after8d

Soofi et al (2016) [29] B2y M HVAD Txed after 1y

Fujita et al (2017) [20] 57Ty M EVAHEART Txed after 2y

Toyama et al (2018) [31] 28yF ABS5000 VAD, Jarvik 2000 Alive on device 2 mo
Fukushima® 2018 32yM HeartMate Il Alive on device

TEKRNMEEANIE s/p Senningfliig
HKOLEGELAE

3 0L

1y3m: Senning operation

25y.0: RVEF 20-30% moderate TR (BNP
200-300 pg/ml)

32y.0.: NYHA III (BNP 500-600 pg/ml)

33y.0. uDAE/A DIV YRBREE, S|
#a " E—>ECMO/CHDF
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VADI{itial] (ECMOZEEH)

FMTKVAD(NIPRO)—Jarvik2000

NIPRO %3 4 » A%
Jarvik2000 ~a > /3— b
(50kg/162cm BASA 1.5m2)

BENHREZ TE SR Y TR
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Jarvik20000DfAIEAERE

WOEEED OFA L 72Jarvik2000H0 R A RICAIW T L S

EVAHEART2AZ >/ \—

*Double-cuff tipless Cannula

No protrusion into the ventricle

S1-3_11




EVAHEART2 AN1>/){— bk

EVAHEART2 AN1>/){— bk

fie & AV B N 15 BEAL T L
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3D modellCKBfigI T =5>=>2

STHNIE, RUORBITIDL D B TINENICRELEEME Z RE
SZINTNOREIFNEEICRO LT 7 21T ) E

& CT (18224 A7)

TGAIZXH 9 % Senningflite D 7= O BEMEE A ERENAFE DARICME L T
W5
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~ —H= J -

OB AE F i

. E{Tim/SVCHim TCPBRET (n N7
(o BEfomICHENEREE [ 9/ - (ke < H\
= RN\

e | LC0Y AL N

IV C B i 4 YCJ‘ o2

{
. ( 3 g | \\
EEHTH b }} ‘_\fek \ o /}
D

SVC-IVCEh & -
x =t

A\

A EEH 7 HSVC-IVCEH &
WA 2B AR L - SR e
(B hiEEEn A=, Baffle EREH 7 OEAIEBaffle &) = o -
R T ICIVCH S BT A1 DA A S Fo o 1 HIBE

1)

/
N&

i@

m  POD1 #k%E, TCR/MMF/Steroid| & % fi& il & % FEtA
B POD6 /LA (1EE): Grade 0, pAMR 0, — AR ICERAR

m  PODI13 A4 (2[E18): Grade 1R/2, pAMR 0

. i 5 I B A < R
®  POD20 0E&ER (3EIB): Grade 0, pAMR 0
WarmHLATEEGETHh - 7278

NPT ) TCRIMAEE (X15 ng/ml%& B1Z
B POD27 L& (4E1B): Grade 1R/2 MMF & 5 K < 2500me/day & PR

BRI 1 ER0RE, Bt
9 EaLIERICEALTWS

S1-3_14




7 v X AR mE R

D # 23 i 0AE

FontanfBIBDEIIFEIC DT, HHOEEN S D EHT
5 N RN &S DX TR DG PR3 106 THRD
180%ZIBR B

DRLOEREME PETE10~20%THBH, HABIC
(3 50%I(CZ
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A 25 AMRELZE(CHT DVAD

FBEAS%E
Fip PRIE10 (4.5-18)
NYHA:

1T :6(21%)
III: 9 (32%)
IV: 13(46%)
VAD:
EXCOR: 6 (13%)
HM3: 8(18%)
HVAD: 25(560/0) Cedars A et al. Systemic ventricular assist device support in

Fontan patients: A report by ACTION.
J. Heart and Lung Transpl., Vol 40, No 5, May 2021

D # 25 ANMRELZE(CH I DVAD

Survival on Device

Transplanted: 30 (67%) I
Duration of support (days, £ ocf
median) 108 (55-142)

Died on device: 11 (24%)
Duration of support (days, ) T a m m ok
median) 42(18-280) 8 -

............
YR r- - T—

Proportion of Pat
[

200 300 400 500
Time Since Device Implant (days)
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D # 25 F MR OB N T

BRI &5 L& S ICHBERH O

s RHLELfFEHITL EZT 5T
% D IFEXCOR(fAA R
NE)

o RIEDRELVNER
A Tl ABTIEHVAD
MEHINTWED,
BIEIZHM3A E R &
ToTETW5

HVAD implantation in the RV

A 25> (APCO)lT& LAZE

4 0RmEM

= LHEAHAE
APC7 #+ > & »f7#304F
DR, EEAmE. RERne | “"‘* j
MR/AR. BE7k
IABP{E AL

S1-3_17



JA>745> (APC)iZ LAE

Al

TCPC conversion/AVR
HeartMate Il implantation
Himay b a—IL T8k,
eviLeEy ER]. FARE,
REIFTELBOD, BHMm HE o CPB 278min
THTE 771 Y ACC 180min

_"’ 3.0 Surgipro 88t

R ER=zEDEHICE - -

MAPRENRIE LTS (BEK. FHEEEERT. AhEARIniE)
—>E2 ERBVEHICVADZZ R INRE

-II-ECPC conversion/AVR/LVAD implantation Q%8| 7Z o /= 7] &8
—SIFHEEEIRT U TV AL OB ZED 3E< T
&. TCPC conversion/AVRZEH Z7x1D 9 (CLVADDHZITDIN
EEoreh: - -
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Total artificial heart (SynCardia)

70cc: BSA>1.7m?

50cc: BSA>1.0m?

A FMETIREERTIC2
BIDIRENHD D,
FMMEERITA LR U TVWBREEIC
FHUTREBWATS 3> &712350]
AEMEN DD,

A g (EE WY 722
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D # >3 L DigstE

Table 1 FArparted Outoomes of Transplantstion far Fantan

Failure.

Study

Yoar

Cantar

Hosplal

martality (3

Heuetsl™ 1985 Coburnbia 9 3

Carey st ol 1958 MNewcastle a 3

Lamaur 1989 Columbia a =
e

Michielon 2003 Rome & &7
ol of!

Patho at al™ 2003 CHOP a a4

Gamba 2004 Bergamo 14 14
ot 2™

Mikchell 2004 Dermver 15 T
at ™

Jayskumar 2004 Columbia 24 =1
ottt

Cheneta™ 2004 Columbia 29 k3

Chawdhari 2005 Mewcastle & 17
ot ol

Simmonds 2008 Gos 15 27
et al™

Gurffithe: 2009 Bostan 20 15
at ol

Kantar 2011 Atlanta 27 B
ot

Davies 2012 Cokmbia 43 )
wl alf™

Bhama 2z Fittaburgh 5 o
et al®

Bacher 2013 Chicage 22 2
ot ol

Simpson 2004 Weshinglon 20 20
ot al Unhgesity

Dista iniude anly Fling Fertan pationts prosented in each mpar.
Srvival win wstinstnl by Kapisn Waisr metbod using ctn
el it Ui popts and [ ropaitend Al Uss ivsan Solkvsi

nteral,

Table 2 Multicenter Studies Evaluating Outcome of Transplan-
tation for Fontan Failure

Study Year Database n Early mortality

(O3]

Bemstein 2008 PHTS 70 20 (6 month)
et al™

Lamouretal®™ 2009 CTRD + 107 20 (1 month)

PHTS
Kovach et al™® 2012 PHTS 194 51 month)
Karamlou 2012 NIS 143 23 (hospital d/c)
etal™
Abbreviations: PHTS, Pediatric Heart Transplant Study; CTRD, Cardiac
Transplant Registry Database; NIS, Nationwide Inpatient Sample.

B 120 %R DFERRE =K

David C. Mauchley,a and Max B. Mitchellb
Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 18:7-16

T > ABBRAE DIEFSHE(C X T B ATH
HEDTTRTETAM
Fontan associated liver disease(FALD)

IR LN AR TEMEE (ZLEEHRIZNTWLD
I 7 23 2 LS OIDIEAEHET (&

Modified MELD score<14 : [EEMEBIF
Modified MELD score>14 : AR

Heart and Liver transplant®iiis (& U\ EIEABA

Liver cirrhosis in Fontan patients does not affect 1-year post-heart
transplant mortality or markers of liver function

Simpson KE et.al J Heart and Lung Transplant 2014;33,(2) 170-177
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¢ Donor aortic wall

Bilateral SVC/TCPCifi#4
Total ischemic time7= 13 Tld 7 <,
Warm ischemic timex 7% <43 2
ENEE

Mauchley DC, Mitchell MB
Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 18:7-16

Situs inversus(C X 9 B0 \iEfEHE

Pulmenary artery

LIVC extended ;
anastomosis

/ ¢ p by tubular
Sy I AT /. reconstruction
i g . of redundant
7 atrial tissue S
] anastomosis
Pulmenary atrial f
cuff /

!
Lsvev’
anaslomosis .=
anterior to the
great arleries

S
Pulmonary arteries with closure
of MPA and incision in LPA

Vricella LA et.al  J Thorac Cardiovasc Surg 1998; 116:82-9
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Probability free from bradyarrhythmia

ZIEIRE (EAIDEMER)

Wu MH. Pacing Clin Electrophysiol. 2001
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Usual Atrial Arrangment .
(situs solitus) 1 bundie of His

Ant

Anterior atrionodal connection
above pulmonary valve

Posterior
bundie of His

Left bundle
branch

Regular node & bundle

Mirror-image arrangement
(situs inversus

EEAMEEGEL EER—S 24
AREREEIET Yeo WT. Int J Cardiol 2014.
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02
Log rank P=0.030 LV-Paced Group
00
T T T T T T T
0 20 40 60 80 100 120
Time from first study (months)
Numbers at risk 0 20 40 60 80 100 120
Un-paced Group (n) 30 29 a8 - 24 24 24
LV-paced Group (n) 22 19 12 " 7 7 6
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Permanent conduction system pacing for congenitally
corrected transposition of the great arteries: A
Pediatric and Congenital Electrophysiology Society
(PACES)/International Society for Adult Congenital
A Chronic LV pacing Heart Disease (ISACHD) Collaborative Study 2020
Jeremy P. Moore, MD, MS, FHRS,* Roberto Gallotti, MD,* Kevin M. Shannon, MD,*

Thomas Pilcher, MD, FHRS," Jeffrey M. Vinocur, MD,* Oscar Cano, MD, PhD,?
Adam Kean, MD, FHRS, Blandine Mondesert, MD, ' Jan-Hendrik Niirnberg, MD,**

200 p<0.01 fond
| o Robert D. Schaller, DO, FHRS, " Parikshit S. Sharma, MD, MPH, FHRS,*
Takuro Nishimura, MD, PhD, " Roderick Tung, MD, FHRS™

wv

180 o
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©
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T 140
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o 6
(S

112 ms

Number of patients
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A
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N\

NYHA class
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70— Eﬁgﬁ lt‘zij’ﬁ*ﬂ o)#é:ii AHA statement

RGO EHH TR LI b B A LESHADBER L Krieger WV et al. 2022
[ Hemodynamically non-tolerated ] [ Hemodynamically ] [ Planned pulmonary ] [ Multiple noninvasive ] Ci : Arrhythmia and Electrophysiol
VT/resuscitated SCD* tolerated VT valve implantation risk factors

l l l AHA SCIENTIFIC

Arrhythmias in Repaired Tetralogy of Fallot: A
jon maki EPS and Shared decision makil EPS and AT .
[ s.fé";':é’;‘.?éii:z':;p&"ng ] [ substrate mapping ] regarding ,f,s:,p E.?;“ substrate mapping Suent;ﬁq Statement From the American Heart
and substrate mapping Association
EPS EPS not EPS not Erc V. Kieges, Ea s Valeia £ Duarte, MD;
desired desired desired o e s, WD

Cudoogy
Substrate identified Substrate identified NO o
related to VT and _[ Substrate identified

procedural sucess® and inducibility of related VT**
vES No VEsl YES‘
s e TR noninvasive risk factor :
ab‘ljaﬁo:flor QRS duration, QRS fragmentation
[LETCEICRAY NO YES Non-sustained VT, LGEon MRI etc
] —RFBAIFIEEIC
l NO Substrate mapping & Z DA
[ Indication for primary prevention ICD?#
YES NO
vssl NO l
##For example, LVEF <35%,
[ IcD j [ Shared decision making ] [ IcD ] [ Follow-up j ( IcD ) NYHA class II to III.
ICD, i ion of AAD
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Z770—M#E =RED ICDOIMR
Waldmann V et al. Circulation 2020 75 > R

Freedom from appropriate shock

1.00
4.3%/year ORIGINAL RESEARCH ARTICLE —
078 Long-Term Follow-Up of Patients With Tetralogy of
Fallot and Implantable Cardioverter Defibrillator
050 The DAI-T4F Nationwide Registry
0z BACKGROUND: Tetralogy of Fallot (TOF) i the most common cyanotic Victor Waldmann®, MD,
congenital heart disease, and sudden cardiac death represents an important PhD
26.3%/year mode of death in these patients. Data evaluating the implantable cardioverter
000 defibrillator (ICD) in this patient population remain scarce. Eloi Marijon®, MD, PhD
3 ) 3 3 ) T Years METHODS: A Nationwide French Registry including all patients with o AT

tetralogy of Fallot with an ICD was initiated in 2010 by the French Institute
Number at risk

<3 among NSVT, positive PVS, QRS>180 ms, QRS fragmentation
4s [ 36 | 31 [ 29 [ 24 [ 21
>3 among NSVT, positive PVS, QRS=180 ms, QRS fragmentation
16 [ 11 [ 8 [ 4 [ 2 | 1

ICD
Z7O0—M# =fREA ICDOMR

Waldmann V et al. Circulation 2020 75 > X

Table 3. Predictors of Appropriate Implantable Cardioverter Defibrillator Therapies in Primary Prevention

Age at implantation, per year 0.96 0.93-0.99 0.018 —

History of atrial arrhythmia 0.39 0.13-1.22 0.110 —

History of NSVT or VI/VF 2.21 0.95-5.65 0.066 1.58 0.66-3.76 0.310
QRS duration 2180 ms 1.32 0.55-3.15 0.530 -

QRS fragmentation 3.75 1.36-10.40 0.011 3.47 1.19-10.11 0.022
Left ventricular ejection fraction <35% 0.39 0.12-1.23 0.110 0.39 0.15-1.07 0.066
Positive programmed ventricular 1.18 0.45-3.07 0.740 —

stimulation

NSVT indicates nonsustained ventricular tachycardia; and VT/VF, ventricular tachycardia/ventricular fibrillation.
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ACHD E#& O %

[ KoBE A KFEFH ERGENE
s f&H fBfH

TN E
L /MR LR

Arachadonic Intrinsic pathway Extrinsic pathway
acid amplification Initiation

[Vila
coxi -‘. ........... " -

Propagation

Cliostazol

Thromboxane A2
Parenteral Oral

Activated \ Semuloparin o /| Rivaroxaban

latelet draparinux Apixaban

P Idrabiotaparinux@D i Edoxaban

3 Betrixaban

AMP—> AMP— « 9
Poe hoP T RO ST —
~

(Thrombin)
i

Thrombus | Fibrin
Formation thrombus

¥P2019

Clopidogrel

or
Dipyramidole

Fibrinogen

(AG Outes et al., Vasc Health Risk Manag. 2013;9:207-228)

(https:/practicalneurology.com/arti 2022-jar { ies-afte ic-stroke)
N . " EREDEMR, O, BRE
SR D ) o BmeE. b= d . - SIHK
=SREDEIK : BEMR. BMME, RESHIRE DERAR. OAME, ST, BEIARE
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3.4.7 Antithrombotic treatment

Patients with ACHD are at increased risk of thromboembolic events,
but evidence on prevention is limited. In patients with IART or AF,
the CHA,DS,-VASc and HAS-BLED scores have proven beneficial in
adult patients with acquired heart disease.’® However, as their valid-
ity in the CHD population is uncertain, the scores should only be
used in combination with individually assessed risks. Traditionally,
VKAs are used for thromboembolic prevention, but in general cardi-

ology, NOACs are currently recommended in preference to VKA.
Also, in the CHD population, NOACs seem similarly safe and effec-
tive, in the absence of mechanical valves or severe mitral valve steno-
sis.”*® Anticoagulation therapy is recommended in paroxysmal and
persistent AF/IART in patients with moderate or severe CHD, but an
individualized approach remains necessary. In patients with mild
CHD, the CHA,DS,-VASc and HAS-BLED scores®® should be used
as per general recommendations.?" Whether all Fontan patients ben-
efit from anticoagulation is unclear at the moment. Bleeding risk
should also be considered and weighed against thrombogenic risk,
especially in cyanotic patients. For secondary prevention, anticoagula-
tion is recommended in patients with a thromboembolic event or
incidental intracardiac or intravascular thrombus (see also 2017 ESC/
EACTS Guidelines on valvular heart disease and 2018 ESC
Guidelines on pregnancy).

(ESC ACHD-Guideline 2020)
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0.06 %/4F
0.12 %/
0.22 %/ 4
NA
1-2 %l
0.6-3 %/

DERTERSHEED
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0.9 %/
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(Karsenty et al., Clinica

| Research in Cardiology. 2021;110:1380-1391 &)
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CHADS, X 17

BT 5EAEESE CEREOEREY X 7 RHF
CHA,DS,-VASc X 37

o we =

XF BREF
(o] Congestive heart failure | DAL 1 c Congestive heart failure/ DFRE | EDS SRS 1
Left ventricular dysfunction
; = St S
H Hypertension BIE CAEPHRD) 1 H Hypertension — 4
| "9 1 G5mslb ! A: |Agez75y =W (75 L) 2
o Diabetes melltus kil ! D Diabetes mellitus RRRR 1
SN Stroke/TA B /TA DR 2 S: | Stoke/mATE BuEsch /TIA/ SIS EDRHE 2
Vascular disease
v (prior myocardial infarction. | IEZ&EH 1
peripheral artery disease, | (DEZEDELE, RMUBIRER, XBIRTS—2)
or aortic plaque)
A |Age6s T4y FH (65~T745) 1
EER Sox catedory MR (&) 1
(i.e. female gender)

CHA,DS,-VASc X 27 TBMI Ni=AFd. BARADIEBERERBITAICE T2 MEEREOERLBR

RFIChoRh o7

(20204 TEEMREYEEAA FZ4 )

BRI OER

DEICHT B OEMBICN T 5 MEER T

[ FERREM D EMEN! ] {BIBABARAE
I M
a4 )
CHADS: X377 ZDMDY XY
DARE 12 IDERIE
EIE 1= S (65~ 747%)
EM= 75K 1= MmERS (DERERE KR
FEERIA 18R T5—0, FEBIRREE L)
BUABZED TIA DEFE 2R Figelt - XFEEOEHAE

?

EiRERE
EFE (= 50kg)
EEE (> 45mm)

. |

iR Z@mn iR
DOAC DOAC oI
IWTTIY (INR 2.0 ~ 3.0)
EEE (FEITE ST INR 16 ~26"2)
oI
(F#ITE ST INR16~ 26 %)

(20204F FEEIREHIRBEH A K54 >)
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SIS AIER 5 T 125 1 2 M8 I 0 R

Variable HR 95% CI
20 20 [hee
<65 years Reference
65-74 years 1.12 0.53-2.37
— >75 years 231 1.18-4.52
Women 1.07 0.65-1.76
15 15 - Hypertension 1.69 1.01-2.
Diabetes mellitus 1.18 0.64-2.15
Cerebral infarction or TIA 3.25 1.86-5.67
Heart failure 0.86 0.45-1.65
CAD 0.52 0.22-1.26
Antiplatelet use 1.42 0.86-2.32

B

PEESFEAER (%/F )
S
FUAEERTIER (%/F )
>

0 0
oy 1 2 3 4 5 6
CHADS, 37 H CHADS, X377
(Gage et al., JAMA. 2001;285:2864-2870) (Suzuki et al., Circ J. 2015;79:432-438)

(20205 TEREEFEHA FF 1)

BRMEOEEBZEICE T A iMieEES O H M4 S 6HE
HAS-BLEDX J 7 # U/ U X 7 5

= 49
S B Non-warfarin (n=997) 16
> Warfarin (n=6,387
e RIRET ] N - ! !
-~ 3 . 29
H Hypertension BIE (REERAME > 160 mmHg) 1 g
A Abnormal renal and liver function (1 point each) | ES#SRERSE - FFHSAEREE (R1R) " 1or2 g
)
S | stoke BEseh 1 ] 2
B | Bleeding wim*? 1 §
L | LabieINRs REEISERERL (NR) 1 2 1
E | Ederly (>65y) % (> 658) 1 H
=
D Drugs or alcohol (1 point each) &, PILI-L G100 1or2 g
T EMAERRE (RS, BB MEILU7F 2200 1 moll [2.26 mg/dll), AF#EEREE (I@iEATREE (FF 0-
BESE] FEBREBRY (EUILEAME>ERERX 2 £5, AST/ALT/ALP >IEH LR X 3 %)
*20 A, tHmES (HMRE, RMEE)
* RREL INR, EEF/S INR BEMERRY (TTR) < 60% Non-warfarin n=133 312 354 131 20 [ 0
.. s gty
RS, RSSO, )3V Warfarin ~ n=873 2,389 1,852 738 195 17 1
R AR SR 5L i NS & 2
(20204 REREWABEAA K74 ) mHAS-BLED score

(Okumura et al., Circ J. 2014;78:1593-1599)
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H T 5 MieZEAEAE DIEE

(MR DEES Rh A L)

B #CHD
hEEEHCHD
S EEHCHD
FARAEIECHD

F 7/ —EMHCHD

VE L X

miemiemsers CEETEREHERO
0.06 %/% 0%/E |
0.12 %/ 4 0.9 %/%E
0.22 %/ 2%IF
NA NA
1-2 Y%/ 4E

063 %1

(Karsenty et al., Clinical Research in Cardiology. 2021;110:1380-13912X)

Freedom from thromboembolic event (%)

ACHDREE IZH T 5.0 F HEEMR
REEME & MIE R TE D FIEERE

1.00—
Logrank P<0.0001
0.95 © 20132015 IC L EMETERE &6 L /-
Sl ACHDEE4824 (F19327%) & IR & L7tk
' - 12183 (C & 2 ZHERME (FllierE0 B &
0.85- s o T Z@h7 )
‘I|
0.80 v, o MieFBEOEH G, LEMTBIROBEEZ
s ML (AFD &% 5 FIART/ATHAF & A%
' Comennnan ICHARZEIRED ) X 7)
0.70 Congenital heart disease complexity
— Simple ° qﬂ%fﬁui@*ﬁ%ﬁfﬁ@ACHD%\%L:HL\’Cﬂﬂ
0.65 Moderate 7%?%%1?&%{5\{#
0.60- smeee Scvere
T T T T T T T T T
4 6 8§ 10 12 14 16 18 20

Time (years)

(P Khairy et al., Int J Cardiol. 2016;223:729-735)
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DEERERE &5H L 7-ERNDODACHDEE BT 3
POREEEIEHR S T O e F=ARE DO FER

(%/patient-year) ent-year)
25 3.0
265
20 208 25 Complexity of the heart defect n (%)
. Simple 49 (31%)
- Moderate 74 (47%)
5 : Complex 35 (22%)

123
0.97 1.24

1.0

1.0
0.75
05 05
0 0
0 1 2 0 1

2 CHADS; score 22 CHA,DS,-VASc score

19774F-20144 |Z38E% (T@BT L T 7223142 DACHDEE O F T, (DEMREN A FIE L FUEEEEE SN Tuan
1584(F19445%. PEEL L DEMECI%)E IR E LI ARIITT, BIEA X 4%, HIEA X 58 (B4
Hiln1%, SHEHRMN3G, NEHM1%Z © 3% HAS-BLED 0:2),

(Masuda et al., Int J Cardiol. 2017;234:69-75)

DEMREIR A A6 L -EROACHDEEIC 51T 2
FURERE LIRS T O M B DR

(lpaenryoz) Age = 60 years old P e— 4.54 (95% CI 1.47-14.06, p = 0.009)
Female sex —_— 0.62 (95% C1 0.20-1.94, p = 0.41)
20 Diabetes mellitus ——@+——— 0.71 (95% CI 0.09-5.88, p = 0.75) he heart defect  n (%)
’ Hypertension ——— 1.13 (95% Cl 0.30-4.32, p = 0.86) 49 (31%)
Heart failure — 0.87 (95% Cl 0.28-2.74, p = 0.82) n E‘Z‘;ﬁ;
15 12 Vascular disease f————— 7.83 (95% Cl 1.19-51.53, p = 0.032)
History of stroke —_———— 5.83 (95% CI 0.97-35.18, p = 0.054)
1.0 Persistent AF e 5.60 (95% CI 1.73-18.11, p = 0.004)
Intracardiac shunt ——0— 1.18 (95% Cl 0.39-3.58, p = 0.77)
0.5 T l T T
0.1 1 10 100
Odds ratio
° 0 1 ) CHADS, score 0 1 >2 CHA,DS,-VASc score

19774E-20145 12 38E% (T8BT L T UL 7223144 DACHDEZE O T, (DEMERENRZ FIE L UEEE R T SN TULaL
1584 (F19445%. PEELU L DEMECI%) TR E LI ARIITT, BIREA XY MM4Z, HIEA X 58 (B
Hili1%, SHEEHRM3%, EHM1%Z © 3% HAS-BLED 0:).

(Masuda et al., Int J Cardiol. 2017;234:69-75)
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BRI VESBAFEE (ZH 1T 5DOAC vs Warfarin

Standard-Dose NOAC versus Warfarin Lower-Dose NOAC versus Warfarin
55
5%
E
L
res
o
3%
o > o
-l
Ta P=0.31 for change in HR per P=0.14 for change in HR per
10-year increase in age 10-year increase in age
Age (years) at baseline Age (years) at baseline
8
Sop
=<
83
@
55
23
&
10.2% (95% Cl 1.3%-19.9%) increase in ~717.6% (95% Cl 3.4%-33.7%) increase in
HR per 10-year increase in age; p=0.02 . HR per 10-year increase in age; p=0.01
Age (years) at baseline Age (years) at baseline
(Camicelli et al., Ci ion. 2022:145:242-255)

ACHD patients with
oral anticoagulation (%)

N AV IZEH T H5ACHDEE ~DDOACH ALK,

15%—
44,097 ACHD 9% NOAC in 2018
patients with g 12.8% Dabigatran
12% — oral anticoagulation Edoxaban
88% sth .- Novel oral 2 Rivaroxaban
9% — 85% g " "anticoagulants
%] Apixaban
antagonists
3% —

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 (year)

(Freisinger et al., EHJ. 2020;41:4168-4177)
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MIEZEILAED ) R ¥ %2 H$ 5 ACHDEESEI04(FI9475%. 85% D PEEL EDEME)EWRICDOACKR ST & 5 MeEEES L U
B A N> b ZFHE (SIERAR). BREEDOP T, BEICVKATHIR L T 7283 #DOACE & [, DOACHR T Dtz

IEFER%/F, REMA N> +1.1%/%F,

(HYang et al., IJC. 2020;299:123-130)

DOAC vs Warfarin German Registry)

1:1 Propensity score matching n=1653 NOAC (100%) n=1653 VKA (34%)

Univariate Cox regression analysis on PSM cohort*—NOAC vs. VKA

Endpoint HR 95% CI P-value

Bleeding 220 1.88-2.57 <0.001 Favours VKAs
Intracerebral haemorrhage 1.14 0.68-1.91 0.614 Indifferent
Major bleeding 1.98 1.66-2.37 <0.001 Favours VKAs
Thromboembolic event 2.61 2.09-3.26 <0.001 Favours VKAs
Major thromboembolic event 252 1.91-3.32 <0.001 Favours VKAs
MACE 1.80 1.52-2.12 <0.001 Favours VKAs
All-cause mortality 131 1.05-1.63 0.016 Favours VKAs

Patients were assigned to either NOAC or VKA (control) according to their medication at index (1:1 matching). Baseline variables used for matching included traditional cardio-
vascular risk factors: Age, arterial hypertension, sex, lower extremity artery disease, diabetes, obesity, previous stroke, previous acute myocardial infarction; ACHD-related
risks: ACHD complexity (I-lll), chronic heart failure; risk categories related to indication of oral anticoagulation: deep vein thrombosis, atrial fibrillation/flutter, pulmonary em-
bolism; and indicators of patients at ‘high risk’ for complications under OAC: bleeding, liver failure, chronic kidney disease, cancer. Patients were censored when anticoagulation
regimen changed. Within the matched cohort of 3306 patients, univariate Cox regression model was performed confirming the results of the time-dependent multivariable

Cox regression analysis.
NOAC, novel oral anticoagulant.
*Patients were censored when anticoagulation regimen changed.

(Freisinger et al., EHJ. 2020;41:4168-4177)
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DOAC vs Warfarin German Registry)

Entire cohort Vitamin K antagonists Novel oral anticoagula P-value
1-year rate 2-year rate 1-year rate 2-year rate
All-cause mortality
Event rate (95% CI) 3.0% (2.7-3.5) 5.4% (4.8-6.0) 2.8% (23-32) 5.0% (4.3-5.6)
Risk difference NOAC—VKA (95%-Cl) - - REF REF
Bleeding event
Event rate (95% CI) 9.5% (8.8-10.2) 15.5% (14.6-16.5) 8.8% (8.0-9.6) 0.001 0.105
Risk difference NOAC—VKA (95%-Cl) — - REF
Major-bleeding event
Event rate (95% Cl) 7.2% (6.6-79) 117% (109-126) 123% (106-140)  0.007 0217
Risk difference NOAC—VKA (95% CI) - - 0.74 (-1.18-2.66)
Intracranial bleeding
Event rate (95% Cl) 06% (04-08) 0.6% (03-1.1) 09% (0.5-1.6) 0.690 0879
Risk difference NOAC—VKA (95%-Cl) - 0.08 (-0.36-0.52) -0.09 (-0.67-0.49)
Thromboembolic event
Event rate (95% Cl) 46% (4, 73% (6.5-8.1) 5.3% (43-6.4) 93% (7.8-10.8) 0.148 0015
Risk difference NOAC—VKA (95% CI) REF 0.88 (-0.36-2.12) 1.97 (0.28-3.66)
Major-thromboembolic event
Event rate (95% Cl) 2.8% (23-33) 47% (4.1-54) 3.7% (29-4.7) 6.4% (5.1-7.6) 0.057 0.016
Risk difference NOAC—VKA (95% CI) REF REF 0.93 (-0.11-1.97) 1.56 (0.15-2.97)
Major adverse cardiovascular events
Event rate (95% Cl) 6.0% (54-67)  108% (9.9-118) 7.8% (65-9.2) 138%(121-157)  0.015 0.002
REF REF 1.74(0.25-3.23) 298 (0.93-5.03)

Risk difference NOAC—VKA (95% Cl)

Event rates and risk differences were assessed using Kaplan-Meier estimators for death and major adverse cardiovascular events and differences between index anticoagulation were tested using two-sided Log-rank tests. For all other events,
2 Nelson-Aalen estimation was used to calculate cumulative incidence function. Gray tests were used to assess differences between index anticoagulation and these events. Patients changing anticoagulation regimen during follow-up or dis-
continuing prescription within 1 year were censored.

95% Cl,95% confidence interval; NOAC, novel oral anticoagulant; REF, reference group. (Freisinger et al., EHJ. 2020:41:4168-4177)
P-values < 0.05 are n bold.
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Fontan®&& ICH T 5
M EDEIGIZDOWT

ACHDEZE ZH T 2 MR ERIEDIEE
(R EDHE A M HHR W)

miegiemsers CEETEREHERO
B #CHD 0.06 %/ 0 %/
Fh & A HECHD 0.12 %/ 0.9 %/%E
SR HCHD 0.22 %/ 2 %/
FEEEECHD NA NA
F 7/ —+EHCHD 1-2 %I NA
74y RUBEE 0.6-3 %/ 2-6 %I

(Karsenty et al., Clinica

| Research in Cardiology. 2021;110:1380-1391 &)
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207% LB 14, PA/VSD, Heterotaxy, small PA, PLE
Low Sa02, high CVP (20mmHg)

Fontan®3& (25T % Virchow 31
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HEBEE T (TF)? F . mewR
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(Karsenty et al., Clinical Research in Cardiology. 2021;110:1380-1391 &)
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Fontanii{& o M2 ZEAEE & H M4 S HFIE D FAEEE & FHEA

5.0 1
B Hemorrhagic

4.0 1 : o MEEBRE LR & =RBHACGI10E)
[Tl Thromboembolic P opesinges

30 c RIS, RIS M A G 0 B
BT EE CRIET 5
20 4

o BIPYE. ARLAE. DR UEEL
FDOR ML RATFICHE VLTI E A
1.0 1 Ry R PELRTVDISEESBE
0.0 -
0-1

1-5 5-10 10-15 15>
Years after the Fontan Operation

FEIRfE (n=11, 2.7%) : Fontan/L'— b (n=7), AX1FZE (n=3), L\EHIFZE (n=1) <8&IET>
HIM (n=18, 4.4%) : P& (n=13), BN (n=3), JH{LEHIM (n=1), TAERIRE A > DI (n=1) <4&3ET>

(Ohuchi et al., Eur J Cardiothorac Surg. 2015;47:511-519)

Fontanfii#: ® e ZEAefE T 5 - DOACD RJBEME (£ ?

Total DOAC Antiplatelet VKA Combination No prophylaxis p value
N = 139 N =36 N =43 N =41 N=14 N=5
Primary Endpoint, n (%) 28 (20.2%) 1(2.8%) 6 (14.0%) 11 (26.8%) 8 (57.1%) 2 (40.0%) <0.001
Thrombotic event, n (%) 10 (7.2%) 0 3(7.0%) 5(12.2%) 0 2 (40.0%) 0.025
stroke 5 2 2
intra-atrial thrombus 5 1 3 1
Fontan route thrombus 1 1
Major bleeding event, n (%) 18 (13.0%) 1(2.8%) 3(7.0%) 6 (14.6%) 8(57.1%) 0 <0.001
menorrhagia 10 1 2 2 5
gastrointestinal bleeding 3 2 1
intra-cranial bleeding 1 1
other 4 1 1 2
Secondary Endpoint, n(%) 5(3.6%) 1(2.8%) 1(2.3%) 3(7.3%) 0 0
menorrhagia 2 2
hemoptysis 1 1
other 2 1 1
RN3FEE THOIEHHHN8E DR HRNE R (Kawamatsu et al., 1JC. 2021;327:74-79)
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FontanfiTi& D HMEFEDZE X 73

Anticoagulation:

- VKA: standard choice

- LMWH: pt with unstable INRs, pregnant women

- NOAC: limited experience in Fontan, contraindicated in

mechanical valves
- Antiplatelet therapy:
- ASA: standard choice.
HmESHEDBHE & D
LB s THIT A B E

Regular TE risk r nent }. l

L
' '

Definite risk factors: Potential risk factors:
No risk - Atrial arrythmia - PA stump, cul-de-sacs No risk
factors - History of TE - ’;!’C;ﬁY'fog: I'_‘a:ﬂst'“ma factors
3 i - Significant R-L shun
Mechanical velve - Ventricular dysfunction

1 [ 1
lAntlcoagulatlonJ L Antiplatelets J t Anticoagulation J l:,:fl‘:::&f:::;J

(JF Heidendeal et al., Can J Cardiol. 2022;38:1024-1035)
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BB L (fenestration/VVAE 1K) / 1K F IMAE
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(JF Heidendeal et al., Can J Cardiol. 2022;38:1024-1035)
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ACHDEZE LB T 2 MeEREDHEE
(IrilteEEDBEEzRHiL W)

M & FEEREFAE R
BHCHD 0.06 %/ 0 %/
R AEHCHD 0.12 %/ 0.9 %/%E
B EEHCHD 0.22 %/ 2 %/ E
FEEAEIECHD NA NA
F 7/ —+EHCHD 1-2 %I NA

S av R EE | 0.6-3 %/E 26 %IE

(Karsenty et al., Clinical Research in Cardiology. 2021;110:1380-13912%)
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(Karsenty et al., Clinical Research in Cardiology. 2021;110:1380-1391 )

6.1.5 Cyanotic patients

e The benefit of routine anticoagulation, in the absence of any
strong risk factor for thromboembolic complications (e.g. atrial
arrhythmias), is controversial and requires further study.
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100 et e
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(mg) 0 ._.f Do [ s =5

Frosemide q . Spironolactone
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(mg) o

20
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0
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100 Pilisicainide
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I TEBID; 717% B

TOF, s/p ICR, GrTS syncope 1M
00 _eot o ' !
(bpm) g

40 69 y.0. 20 | MVPR 60- 90

Bisoprolol ?g AmIOdarone - o Amiodarone
Digoxin 10 75 00 Pilisicainide
Carvedilol 5 Verapam|I
(mg) 0 Blsoprolol Omg (mg)

Frosemide g

i Spironolactone
Spirono|act0ne 10 \ 10 —

(mg) o

MVPR (AAIR) 75-100

800

600 [2]\ [
P (pg/mil)

200

Miyazaki A, et al. Congenital Heart Disease 2022; 17: 647-652

I EBID; 717% B
TOF, s/p ICR, TR severe, SND after PMI

|MVPR (AAIR) 60-90 i MVPR (AAIR) 75-100

%:I:HngEI]

M/yazak/A et al. Congenital Heart Disease 2022 17: 647-652
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I EFO; 715% B
TOF, s/p ICR, TR severe, SND after PMI

|MVPR (AAIR) 60-90 i MVPR (AAIR) 75-100

- FEIEET 01—

Miyazaki A, et al. Congenital Heart Disease 2022; 17: 647-652

I fh@Ein FAZERZE, pacing rate
)

| Failing LV

S

IDIEER
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I fhEARA T AZ=RZE,; pacing rate
)

] Failing RV
AR = with nonfailing LV

WS i=F2

I fhEARA T A=RZE,; pacing rate
)
/-\

RV output?t |LV preload?

HR?

Non-failing The law of (appropriate HR)

LV Frank-Starling

| LV performance? Force frequency
relationship

RV performance? |

Right-left ventricular interaction
decreased RV afterload

Miyazaki A, et al. Congenital Heart Disease 2022; 17: 647-652
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| FontanlcBI2EZERBOEE M

« Fontan/EfiliHA 21 ADA&R5T (2-187%)
- HCratedkhH10 bpmE (L \rate Tpacing

Cardiac Index Mean AO pressure

PA pressure LA pressure
(mmHg) (mmHg)

(L/min/m?2) (mmHg)
16 11 5 70
| | RN
ot e et L
12 l { 3 } o0 {
- 3 - 2 - 55 -
Baseline DOtI) Baseline DO® Baseline DOO® Baseline DO®
AOO VOO AOO VOO AOO VOO AOO VOO
Barber BJ, et al. J Am Coll Cardiol. 2005; 15: 1937-1942
I ZEEAV interval&(3d?
« ZZJEAV interval&l(d...
« DBEBEOZEDERAMENGRDRIFERBAV delay
«DFED...
« IDBHRENERABEENEN., IILRRAFE AN =R
LIER I B4,

Sudo I, Matsumoto K. Heart view 2006: 10; 1027-1034
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« EROAAZY 1 FeATIOEEADI

ZWHEIA T ITRRTE

« NEDAAZY  IRTEOCEIERD LB UMEICKRE

ECG \I m_
heart sound 1
ST
N complete closure
Bl i y N of the mitral valve
oppler — :

E wave A wave
DEIIRATE AR IS >

Bk 2 WKG R, Heart view 2006: 10; 1027-1034

‘B
Z

| =EAV intervali&E /5% k-
EROERZ—EHEED

Slightly prolonged AVI |

< DB INHEDOFR R AL E

heart : , ,
sound y

Doppler

ECG
heart sound

. _A

A % MK XK. Heart view 2006 10;
1027-1034
BllFz. Heart view 2007: 11; 583-588

slightly prolonged AV delay
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I HEHND; 26i% B
LAI, Dex, MA, DORYV, s/p Fontan, AVB after PMI

AAABELD (LAI). G890 (Dex). EEFEEH (MA).
ﬁknﬂEEIU’* (DORV). FAZAIFontan (IAG)fif%

0255% : mERBZEJOvY (II-IID)DZitE  ILEIC
1IDIMRE) — MEZIA G
o PMERTE
v'VDD 70-140
V%V pace 100%
o ZHRFWIR (MLEBZER) BE-FEFEHD

Miyazaki A, et al. Cardiol Young. 2019, 29: 1375-1379

HEBIQ); 265% B
LAI, Dex, MA, DORYV, s/p Fontan, AVB after PMI
|SAVI 120 ms | |SAVI 30 ms

%DFT=58%

DFT (:{UEHRRAAFEHIFME) /R-R ((L/EHA)=%DFT
FERIEFE<40%
Miyazaki A, et al. Cardiol Young. 2019, 29: 1375-1379

S2-3.21




I TEBIQ; 2657% B
LAI, Dex, MA, DORYV, s/p Fontan, AVB after PMI

DELAY1 MS EVERY EE BERTS T “s EVERY EE EBEATS

LRI ZEFIETR HLREARS E RO K

Miyazaki A, et al. Cardiol Young. 2019, 29: 1375-1379

I NEBIQ; 26i7% 5B
LAI, Dex, MA, DORYV, s/p Fontan, AVB after PMI

o 12FEPENSETEEINDE S/ UERAEREIARLOE T 5B,
/\w o (OEPMU-REAEAOEICEE,
V2, T

II =—

III WWJ\' V3 e

aVR___N V4R oAl

avL—"" V5g = '

25 mmy/s, By K. Kagisaki
aVvF »J/ L V6 w/\\r 10 mm/V

W

Miyazaki A, et al. Cardiol Young. 2019, 29: 1375-1379
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I TEBIQD; 267% 5
LAI, Dex, MA, DORYV, s/p Fontan, AVB after PMI

Sensed AVI 30 ms

EEOEE]| 12:58PRNSHETESNZE S UEFREAERIDE TE6.
30 ms o DEPMU—-RIELAILEICEE,

K1

Il -mﬁ.%{
ECGL

PV interval 140 ms

140-30=110 ms

=R P RILEO
1Ly LS NF[BE
J Ill"'-.-

Miyazaki A, et al. Cardiol Young. 2019, 29: 175—1379

| ACHDEH(CHIFBSensed AV intervals¥iE
O BERAENI NI UHAALDERIRTERL

VB LEAL ILVE AL
Situs solitus (SS) Situs Inversus (SI)

Rl FEHaER

E:I:,\H EIE‘H

Anderson R, editors. Pediatric Cardiology, 37 ed. Churchill Living stone, 2010
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| ACHDEH(CHIFBSensed AV intervals&iE
© BERFENDILEARAIOEIRRIRTERL

BrEEL/ ERARERET FEAEEL L Z RRIE AT
Right atrial isomerism (RAI) Left atrial isomerism (LAI)

HATROAEE
'Wﬁﬁum%m"

ENE AN JEINE

e —

Anderson R, editors. Pediatric Cardiology, 37 ed. Churchill Living stone, 2010

| ACHDEH(CHIFBSensed AV intervals¥iE
@ IDAMEY—RDIZE . I UEEARARLFEUCLEIC)—REHED
YEQEVA(AR g;;- U
DB — ROALE
H,jﬁm// h&/ﬁﬁnlb\

M/'yazj/ A, et al. Cardiol Young. 2019; 29.: 1375-1379
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| ACHDEH(CHIFBSensed AV intervals&iE
@ FIMIFREMRICLDMIR. (DB ERICLDOFEILA. #RIELICID

DB ERENMEEL TS, < 2
IDAEAL/IDEXT, EARTFENSLE
) — REBE&EIGFh i_C‘O){z_:\%: b5l 2 HI T E

Miyazaki A, et al. Cardiol Young. 2019, 29: 13,

I Fontanf&I=; AV interval
X))

O EXRFEOMUE | @ LFBEY-FOALE T @ (LEAEEEHE
S12:RELEN —HEERXp —1ILDAEAL/IVEX

\

W5

ZiEsensed AV interval
—IDIJ-OERADR

Miyazaki A, et al. Cardiol Young. 2019, 29: 1375-1379
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TENZTE THRIFY(CIARED
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FontanF i1 O ARIEYE N A

LR Ol E SR

WA FSEL

FontanF T8 =feiArkiE (~o > ~RR%ED)

1 wom— 1999-2012
0 (n=300) 1985-20124
0.8 I 500 A D IR
o
= | 1985-1998
87 (n=200) FHIBHI %2125 13 T
0.6 - -
5 P<0.001 R
&= 0.5 |
g 0.4 -
e}
303 -
' 02 Survival 5 10 15 20
: 1085-1998  87.4%  87.4%  848%  82.2%
0.1 1999-2012  96.7%  95.8%  95.8%
0 T T T T T 1
0 5 10 15 20 25 30
Time from Fontan (Years) Kotani, ATS 2018
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Fontanfili#4 O & HHIE L FE T DB+

(2]
S 10
3 5 10 15 20
g Alive 53.3% 47.2% 41.7% 30.9%
0.8
8 29.4% 11.8% - -
<
8
c 0.6
o
[
2
©
= 04 Alive (n=460)
£
2
E
E 02 P < 0.001
kS
o
o 0 | Dead (n=17)
0 5 10 15 20 25

Time from Fontan (Years)

Fontanfiii: O & HHE Z WL D IZFBA
TEMDEEXRICEHL->TL %

Kotani, ATS 2018

FontanFiT#2 D& HHE

Table 2. Fontan Failure/Late Fontan Complication

Fontan Failure Late Fontan Complication
Variables (n =23) (n =203) p Value
Ventricular dysfunction 14 (61%) 18 (9%) <0.001
Pul y vascular dysfunction 4 (17%) 11(5%) 0120
Mechanical problem 0 (0%) 35 (17%) 0.058
Thromboembolism 2 (9%) 18 (9%) 1.000
Arrhythmia 3 (13%) 21(10%) 0.754
Others
Protein-losing enteropathy 0 (0%) 6(3%) 0.287
Renal failure 0 (0%) 1(0%) 1.000
Plastic bronchitis 0 (0%) 2(1%) 1.000
Arteriovenous malformation 0 (0%) 7(3%) 0598
Venovenous collaterals 0 (0%) 62 (31%) <0.001
Aortopulmonary collaterals 0(0%) 14 (7%) 0.700
Arteriovenous fistula 0 (0%) 5(2%) 0.578
Unknown 0 (0%) 3(1%) 1.000

Values are n (%).

* Fontan failure: Takedown®ZETICE S H D

Kotani, ATS 2018
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FontanF1i114 D& HHE D H IR EFER

Table 4. Causal Relationship Between Fontan Failure/Late Complication and Death

Time From Fontan Operation to Fontan Time From Fontan Failure/
Mode of Fontan Failure/Complication Failure/Complication (months) Causality” (%) Complication to Death (months)
Ventricular dysfunction (n =19) 0.10 (0.00-4.98) 15/19 (79) 0.26 (0.15-2.18)
PVD(n =4) 0.07 (0.03-0.08) 3/4(75) 0.18 (0.10-0.32)
Thromboembolism (n = 7) 1.12(026-25.02) 6/7 (86) 9.20 (0.74-51.63)
Arrhythmia (n = 6) 12.60 (0.01-66.14) 3/6 (50) 67.81 (0.16-193.03)
PLE (n =1) 154 171 (100) 15.9
Plastic bronchitis (n = 1) 4567 1/1 (100) 4.09
AVM (n =1) 1193 0/1(0) 135.62
Renal failure (n = 1) 457 1/1 (100) 483
Total (n = 40) 0.18 (0.02-22.31) 30/40 (75) 0.61 (0.19-36.40)

* Indudes direct and possible causal relationships.

Kotani, ATS 2018

bR ER A HHE
- TER
- BERHMEEBE (PLE)

- fTk&E (FALD)
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EREA S HHE (X9 2 AR 1T

o TEEHR
—>REIRFM., ~—ZX X —H, ICD. CRT. TCPC conversion
s EHREESBE (PLE)
—FenestrationfEfk. TCPC conversion ? . Fontani® & n % #2 kx
« fFBEE (FALD)
—FenestrationfEpk?. TCPC conversion?
o AR D LEMEEET. AR
—REIFNEB OB, AR/ B, CRT. ®MEIATILHE (VAD)
« Fontan failure : L EMEEET. MEEMESE
—FenestrationfEpk. FEIATLLE (VAD) 7 &

AR T 2 Fil

« REARFM (Mazeds &) 1 LE SRR

o R— XA —H IRIREAZEEAR, TCPC conversionfEfH!
« ICD : LEMEN G & O E HERNEEMR

« CRT : LEDEXAEREINAZRMIC KL 2 088ET

« TCPC conversion : Maze & BIEIC1TS
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Cox-maze lll and Modified right atrial maze

EBEAAX

LAA excised

Figure 41.7 Left atrial incisions and cryoablation lesions of
Cox-maze Il procedure for atrial fibrillation. Incisions are indicated
by dotted lines, cryoablation lesions by star. (LAA, left atrial
appendage; LLPV, left lower pulmonary vein; LUPV, left upper
pulmonary vein; MV, mitral valve; RLPV, right lower pulmonary
vein; RUPV, right upper pulmonary vein.) (Reproduced with
permission from Deal et al. [59].)

BEEXAAX

resected
RAA

SVC IVC

Figure 41.6 Modified right atrial maze procedure for atrial
re-entry tachycardia. Large section of anterior right atrial wall is
resected, including incision from SVC to IVC. Cryoablation lesions
are indicated by dotted lines. (ASD, atrial septal defect; CS,
coronary sinus; IVC, inferior vena cava; RAA, right atrial
appendage; SVC, superior vena cava; TV, tricuspid valve.)
(Reproduced with permission from Deal et al. [59].)

7 A R UBEICEI D AEARFM

Constantine Mavroudis, MD
Carl L. Backer, MD

Barbara J. Deal, MD
Christopher Johnsrude, MD
Janette Strasburger, MD

Total cavopulmonary conversion and maze procedure for
patients with failure of the Fontan operation

JTCVS 2001;122:863

Review

ELSEVIER European Journal of Cardio-thoracic Surgery 34 (2008) 10341040 —_—
www.elsevier.com/locate/ejts

CARDIO.
SURGERY

EJCTS 2008;34:1034

Late reoperations for Fontan patients:
state of the art invited review™

Constantine Mavroudis®*, Carl Lewis Backer ?, Barbara J. Deal®

*Divison of Caralovasculr-Thoracic Sursery, Department of Sursey, Chden's Memorial Hosptal,
Northwestern University Feinbers School of Medicine, Chicago, IL, USA
" Divison of Cardilogy, Chidren's Metorial Hespial, Northwestern University Feinbers Schooi of Medicine,
Chicago I, USA
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Total cavopulmonary conversion and maze procedure for
patients with failure of the Fontan operation

Constantine Mavroudis, MD

Carl L. Backer, MD

Barbara J. Deal, MD

Christopher Johnsrude, MD

Janette Strasburger, MD JTCVS 2001;122:863

v'40 patients
v'Isthmus block, then modified right-sided maze
v'Arrhythmia recurrence: 12.5%

v'Only 10% of patients receiving long-term antiarrhythmic
medications (these are among the first 8 patients

Intermediate-Term Outcome of 140 Consecutive
Fontan Conversions With Arrhythmia Operations

Barbara J. Deal, MD, John M. Costello, MD, MPH, Gregory Webster, MD, MPH,
Sabrina Tsao, MBBS, Carl L. Backer, MD, and Constantine Mavroudis, MD
Divisions of Cardiology and Cardiovascular-Thoracic Surgery, Departments of Pediatrics and Surgery, Ann & Robert H. Lurie

Children’s Hospital of Chicago, Northwestern University Feinberg School of Medicine, Chicago, Illinois; and Congenital Heart
Institute, Florida Hospital for Children, Orlando, Florida

v Freedom from cardiac death or transplant is 84% at 10 years.
v' Freedom from recurrence of atrial tachycardia was 77% at 10 years.

v Risk factors for cardia death or transplant
a right or indeterminate ventricular morphology
cardiopulmonary bypass time exceeding 240 min
Ascites, PLE, biatrial arrhythmia operation

Ann Thorac Surg 2016;101:717-24

S3-1.6




Recommendations for concomitant atrial arrhythmia
surgery in ACHD (PACES/HRS guideline)

Class 1

1. A modified right atrial Maze procedure is indicated in
adults undergoing Fontan conversion with symptom-
atic right atrial IART (Level of evidence:

B) 293424:600,622,623

2. A modified right atrial Maze procedure in addition to
a left atrial Cox Maze III procedure is indicated in
patients undergoing Fontan conversion with docu-

mented atrial fibrillation (Level of evidence:
B) 293,424,600

Class Ila

Class IIb

1. A left atrial Cox Maze III procedure with right atrial
cavotricuspid isthmus ablation can be beneficial in
adults with CHD and atrial fibrillation (Level of evi-
deﬂ[e.' B)IZ‘N}.5(7().5‘)1.()02,()07.6(73.(724.(\25

2. A (modified) right atrial Maze procedure can be useful in
adults with CHD and dlinical episodes of sustained typical
or atypical right atrial flutter (Level of evidence: B)."*"%*°

Adults with CHD and inducible typical or atypical right
atrial flutter without documented clinical sustained
atrial tachycardia may be considered for (modified)
right atrial Maze surgery or cavotricuspid isthmus
ablation (Level of evidence: B 567,626

—Fontan&3& o &

Khairy, et al. 2014

TCPC conversion

APCEIFontanB& D /LE DHLKIC & 2 NEARD FKAE PV
DEB, EHTHEEEDETICN L TECICXHRT 3

BEIERME O EEMTEIREHHO ISR EIRFMNZ HAT S

SEOOEEETHICH L THFontanfBEEDREZRD S

(Mavroudis 2001)

PLEICX 3 B shR(E ALy (Mertens 1998)

FEERAPCEE I T 2 FHRABFWMIIHREDL Y & ORE
+ & % (Higashida 2017)

ConversionDEHEA R W T ERTERAMEL (Poh 2016)
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A1

N2 A

2018 AHA/ACC Guideline for the Management 2020 ESC Guidelines for the management of

of Adults With Congenital Heart Disease adult congenital heart disease
" - Patients with preserved systemic
COR LOE ventricular function, atrial arrhythmia,
13. Forr;tar;revisionsurgery.anlud(ijng and impaired flow dynamics in the Fontan
arrhythmia surgery as indicated, is . .
reasonable for adults with atriopulmonary pathway may benefit from conversion to
Fontan connections with recurrent extracardiac total cavopulmonary
lla CLD atrial tachyarrhythmias refractory to connection and concomitant cryoablation
pharmacological therapy and catheter
ablation who have preserved systolic
ventricular function and severe atrial
di|aﬁon_5447»|675447»18

10 BERIF. 2 DEMERER

Conversion of Atriopulmonary to Cavopulmonary
Anastomosis in Management of Late Arrhythmias
and Atrial Thrombosis

Jane M. Kao, MD, Juan C. Alejos, MD, Peter W. Grant, MD, Roberta G. Williams, MD,
Kevin M. Shannon, MD, and Hillel Laks, MD

Division of Cardi ic Surgery, Dep of Surgery and Division of Pediatric Cardiology, Depa of Pediatrics, Uni
of California, Los Angeles Medical Center, Los Angeles, California

v T

CPC conversionD ] DI &

v’ 3FEF]

v T

CPC conversionZ 177 » 72 BB IL/ O EMEREZIR

Ann Thorac Surg 1994;58:1510-4
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Early mortality and concomitant procedures related to Fontan @Cmssm
conversion: Quantitative analysis*

Margarita Brida *>®* Helmut Baumgartner 2, Michael A Gatzoulis ¢, Gerhard-Paul Diller *>¢

2 Division of Adult Congenital and Valvular Heart Disease, Department of Cardiovascular Medicine, University Hospital Muenster, Muenster, Germany

® Adult Congenital Heart Centre and Centre for Pulmonary Hypertension, NIHR Cardiovascular and Respiratory Biomedical Research Unit, Royal Brompton Hospital, London, UK
€ National Heart and Lung Institute, Imperial College London, London, UK

< Division of Valvular Heart Disease and Adult Congenital Heart Disease, Department of Cardiovascular Medicine, University Hospital Centre Zagreb, Zagreb, Croatia

v 1994FEH 52016 F DREICHRE S N7z, 37DFontan conversion D@3 % fEHT
v BF 11822 D EBEDNTR

v’ Early mortality|£0-21% & (522 A H B

v [BEIFICAT » 2 NEEIRFAMT L FY 71.6%. ~=— R X — A FMrE 59.3%

International Journal of Cardiology 236(2017) 132-137

) L AKF T DTCPC conversion D iR Ex
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Transition of Fontan procedure in Okayama University Hospital
(N=456)

40

35=

SOI
|
|
i. |I|||||| ‘"llllll I
5. |
A

2
2
1

Y > ) O % > O '\,

o)0> 0)0) 0>0> o)0> 0)0) QQ QQ %Q %QQ QQ N
mAPC mLT mEC

o o O

1

o o1 O

1996 F A 520224 £ TIZTCPC conversion% 1T - 7=4EH

(N=41)
CeRc ey 28:13 3505 Y0BEE  10-14%
I F fp 242 (£ 8.1) &% 30-30%

15-195%

7 xR EMH D DR 179 (£ 6.7) &

PM implantation: 31.7%
TEIRFEH - 29.2 %
Early mortality : 2%

20-247%
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TCPC conversiontt O 1=bE Al &

1
© 10y: 89%
S 08
(3
©
= 06
2
=3
L 04
s e
3 o2
[$]
<

0 T T T T T T 1

0 50 100 150 200 250 300 350
Postoperative period (months)
Anti-arrhythmi
ti-a yt ¢ Arrhythmia
Therapy 15
Bradyarrhythmia Tachyarrhythmia
3 12
|
4
Chronic Af: 2 [Ablation (Pre op.)
3
\ 4 \ 4

\ 4 ; 1
[ PM implantation ] [IVIAZE (+)] [I\/IAZE (-)] [IVIAZE (+) ] [ MAZE (-) ]
2 6 3 2 1

Early death: 1 PM implantation: 2 Late death: 2 Late death: 1
PM implantation: 1 Ablation (Post op.): 1

’ Sinus Rhythm: 8, PM rhythm: 4, chronic Af: 2 ‘
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ED

£ 25mBH
E2Wt : CoA/VSD, DORV, criss cross heart

BEFi
Day 11 CoA repair (subclavian flap), PAB, PDA ligation
1ly3m  BDG, DKS, Rt. PA reconstruction, atrial septectomy
2y6m  TCPC (lateral tunnel)

RRE
20AEHE & V) L MSERRAMERNCHIR, Y4B —LARICTaY FO—LL T,
IMEANT —T AT 7L —>a v aEITV, ATREHRINA BT,
LA LSHBOBRFHD-®, TCPC conversionZ{T5 Fit& A5,

ECG

HR:79  5.00mm/my 25.0mm/s d 150Hz SEAZE#ARY :6chxe 5.00mm/n¥ 25.0nm/s d 150Hz

G WSS G S L L \
i | | | S |

|
i L‘L_V/xﬂv/\,\\r < i _1%/\“_ L Lm\v\/k
sl ’\NV”
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UCG

BVEDD 58.5%

EF 58.4%
Fenestration (-)

MR mild, TR moderate

AT —TIVIRE

SVC 11
IVC 11

Qp/Qs 0.81
Rp 1.5

BE O AERD 1$45mm

7=, :  TCPC conversion
(Atrial semi-inclusion technique)
AV valve repair (Tricuspid valve)

R

bl

CPB time: 113 min
ACC time: 63 min
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o NEER

< IDEMHEAEER >
MazeFifTiZIZ & A EDIFETCPC conversion & ERFICIT S
TCPC conversionld/DVEILAICH L THER)
DHDHhT—TILEED - CFenestration & Ep T %

< IDEMEAER >
|CDHE 2 3A AT
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EQals

ERRHEMEBHE
7xxA ML= 3 ER (BH& Y HTCPC conversion
EABFICITS ) (XControversial (Mertens, JTCVS)

I

DEEREE T ORE (PR, Systemic outlet obstruction) |
X33 2 FM. CRTOBEDEE]., 2UFERAL - FRA2I(C
W SEBEEDEIGIEH D H. BELVADDEIGICDWT
X EZFRmNILD

—
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FontanFfiTt& D FHFEZ A~ DO X it

FuINKEFombse ek - B ik - AE B P
AMKPRFREFHER REFRBART

AR
BEARALEXEDEBFR
co I Bw

REEE: HF IEM

FRRICBEEL. RATI RECO | BRIZHS
ERXGERFHYFEEA,
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« FALDDJRREA IR LR L DR
- EERE
s FFG#ILEEE (TSAMN S74—/IET—h—)

- FiEO74+0—7v7RR

« FALDDJREA B LR #E L DR
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Fontan-associated Liver Disease (FALD)

o TR IERREAD I S SFEE A Fontan-associated Liver Disease (FALD) T
HY. Fontanfi & 105 TIZIFLHUFFRMELAEC, FE18F TS %ICHEEE
AHTEWNSIREDHS (Lindsay et al. Am J Cardiol 2015),

- BR/NMRERSBFFSEARDBOENEEZRICLLIZEREICLDE. 7405
UiT#2,7005EFI . 3141 (1.15%) HFEEH SV IEFHBELEZHINTEY.
ZDORDSHIIFFERBIZEYFETLTLV =, (Kuwabara et al. Cire J. 2018),

» FALDICKAHFHIfaELEMERICHY ., —ARMIICHFHRZEDSELEFEIIFS0%
THADIZx L. FALDFHRREXIFEEFEENNS0%EFTEFERTHS (IntJ
Cardiol. 2021;322:142-148.),

FALD DyFEE£FE

Fontan Associated Liver Disease (FALDj:—

. . . 4
Mechanisms of injury
Perioperative liver injury .
- Systemic hypotension ~___LeeesmmtTTIIITTI T e L
+ Elevated CV pressure amegEREE eSS
+ Hypoxia R traa,
. Py . . o . o ..~‘~A
Tissue injury Inflammation Liver fibrosis Cirrhosis HCC

Additional factors promoting liver cell T T T T Potentiating factors
damage
* Hepatotoxin * MFB activation
- Lipopolysaccharides - - = o - increased matrix stiffness
Niises Hemodynamic changes in the liver/Cardiovascular stress <Sirusoldal-arertalization

» Elevated CV pressure
* Hypoxia

* Lymphatics

+ Sinusoidal stress

+ Alcohol
+ Genetic/metabolic factor

« Elevated hydrostatic pressure * TGF-beta release
« Peri-sinusoidal edema
* Increased matrix stiffness

D’Angelo et al. Heart. 2022
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FALD (25 (1 B FFERHEIE D IG

P: AR
C: D EEBR

EFIU*WI’(

(TRl e C10L01010)
GloloRlol ﬁ‘ﬂ EOE00

i “Zone 1 zone 2 zone 3
|
DAIAEHER S5-IMniF
HOREMTRE FALD

FFRRFEMEDR T—2 0

METAVIR Congestive hepatic fibrosis score
No fibrosis 0 0 | No fibrosis
Portal fibrosis without septa 1 1 | Central zone fibrosis

2A |Central zone fibrosis and mild portal fibrosis

Portal fibrosis with infrequent septa 2

2B | Moderate portal fibrosis and central zone fibrosis
Bridging fibrosis 3 3 |Bridging fibrosis
Cirrhosis 4 4 | Cirrhosis

Mod Pathol. 2014;27(12):1552-8.
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FALD DES##E
Ay Ak
® FHICHTTES ° BE. EEOMAER
B To— ® ISANIST(IZLD FFEE | (BI/3 M) FBSNE
DHEAFTEE L)
® Dynamic studylZIIA TES o oy
AEFErBriUSL | AlRS0skorHmERis © T 20 EREE
(EOB) ¥ EZMRI BUSEBEREORIMEE | 2 i
BTG
o MREENBIMRABES v
" VU NERRE DEEIZLEND ,
JEE?CT P &_X}Ejj_%%%%f:b L *&'k%
BRE AR
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FALD fEAIDE[{E (CT vs MRI)

FALD JF#fa £ 4E P) D B &
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FALD fFlEE D71 0—F v

FALD
Focal lesions detected on CT US or MRI*

|

Hepatobiliary contrast enhanced MRI for baseline evaluation of lesion(s) or Triple
phase (arterial, portal venous and delayed) CT if MRI is contraindicated

* Size

+ Enhancement characteristics

+ Uptake of HB contrast

Typical FNH like features or Atypical FNH-like features
Uptake of HB contrast and/or No uptake of HB contrast
y A 4
6 month follow up Short term follow up
(3-6 months) (OR Liver biopsy)

Hilscher et al. Hepatology. 2022

YUSHU

s R EE (TSAMN S70—/MET—Hh—)
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BEREISI,SIrs

Strain elastography Point shear wave speed Transient elastography
measurement, and shear (Fibroscan®)
wave speed imaging

B C

Fujifilm Real-time Tissue Elastography Shear Wave Measurement
Arietta 750 ! ¢
etc Liver Fibrosis Index (LFI) shear wave velocity (Vs) Simon et al. PLoS One. 2018

MRISI,ISI1

Active Driver (Acoustic)
P -

— | Passive Driver

i e - Lo
Wave Image Color Elastogram

ROI Analysi
R

. . . y :
Gugllelmo et al. Radlographlcs. 2019 with 95% confidence map confidence map
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FFRRFEE v ——

o IM/MRE: FIRETTEE IS KSR HEETTES SO RN DOVRRATF Y
EEMETTEHILICKYREDLT S,

« VEQS—S U ARBEZERYT SMBNEE ., EEGCERICIEEENFELR
WA, FHRMAEICEVERRICERERAM RSN S EMMELALELSHLEMT B,

o VEQS—5UIS:IVERIOS—S U O REYONKIGEE, MR TRELTEY.
R DB RN CRESN D,

« P-II-P:MAIS—7 U ORBYETHLSMETOIS—7 > ONKRImEE,

« E7LOVE BUFESTERELFZEMRNSDEENTTEL . FHRDEM
MERICKYRYRAHAMETTHIEIZEY ERT B,

o M2BPGi: VA7 7—CBELIF L DMac-212#EE T 540\ 8B L D ¥EtEIE S
TitEEElL, FEMETELESINDESA TS,

HFERHEAL PRI T - FF F IR EAFIR T 7

EHy |M/MpMR| AST | ALT |y -GTP|T. Chol |PT-INR| T.Bil Cr Na

AST/ALT ratio O @]

APRI score

Forns index

FIB-4

CDS

OO0 |O0|0O0|O

Pohl score

MELD score (@) O O (@)

MELD-XI score
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* Fontanffi{R D FETHI D E|IR33HI D R HT TH . FFER#EIE (sinusoidal fibrosis) &fiTi
B #I“HEBIZFE 1= (Johson et al. J Thorac Cardiovasc Surg. 2013),

- 6F 0 - T 4F
5 | 3
5 £
g 5k 3
o r 5 3r
7]
4t B
£l £
s SF E 2t
T ! B
] £
Q 2le o
5 | -g' 1}e
2 1le o
s", | p<0.001, R2 = 0.80 g‘ p<0.002,R2 =03
o 0 -d 1 1 Il 1 ) ) 3 0 nd 1 1 1 ) ) )
0 5 10 15 20 25 30 0 5 10 15 20 25 30
C Time from Fontan to death (years) D Time from Fontan to death (years)

FHRAEILLETET SATF

* FontanfiiiR B & 766| DENT TI. Fripi (L CFFER - I/MREC- CVPIZBEE (X EL,
TR BBEHDAHHEEEZEZEHT= (Goldberg et al. J Am Heart Assoc. 2017),

50

r=0.33, P=0.006
40

30

Sirius red staining (%)

20,

T T T T T
5 10 15 20 25
Time from Fontan (years)
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Liver stiffness (kPa)
w S [ [} ~
o o o o o

n
o
I

=
o

HIERHEIELETE T S F

3
Fibrosis stage

* Transient elastography (Fibroscan) EELF A7 [XFALD#R##{t LBEEL G-
(Shin et al. J Thorac Cardiovasc Surg. 2022),

12 1

10 1

.

ELF score

0 T T

3
Fibrosis stage

FHRAEILLETET SATF

. 106BIDIF 1= & HER BB N AT S D -Fontanfiitk BB k—h =B H 58
G, /MR OREERZIE. APRI, FIB-4 index N FE#E X T7— E4EEEL T

L\f= (Emamaullee et al. JHEP Rep. 2021),

[

Clinical features associated with bridging fibrosis in adolescent patients with
iated liver di

)

!

Temporal changes in platelet counts
correlate with severity of fibrosis

)

500

Platelets (K/pl)
w s
<3 =1
3 3

N
o
S

=)
S

o

CHFS

02
34

p=0.005
at 1 year
prior to biopsy

ey

p=0.003
at 1 year
post-biopsy

-3 0 3
Time from biopsy (years)

Survival probability

1.00

e
]
a

o
o
S

o
N
a

0.00

Bridging fibrosis is associated with worse
overall survival

E )
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HFERE I PRIX T - FF P IGREAFMBER T 7

F§ | Mm/hHr| AST ALT |y -GTP|T. Chol |PT-INR| T. Bil Cr Na

AST/ALT ratio O O

APRI score

Forns index

FIB-4

CDS

OO0 |0 |0

Pohl score

MELD score (@) O O (@)

MELD-XI score

- FREO7+0—7v 7R
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FALDDZ70—7v>

* Mayo clinic@Hilschers &, 74222 i 10FETEICIEORMEFEITI—%H#
L TLV5 (Hilscher et al. Congenit Heart Dis. 2017 )

o D5V AMSessaib [FFALDDFHE., I C-740—7yvHREERBLTLS
(JHEP Rep. 2021),

Table 2. Surveillance strategy after Fontan surgery.

No FALD FALD or cirrhosis

Tests <12 years old 12-18 years old >18 years old all ages
Laboratory liver tests every 3 to 4 years every 2 years every 1 to 2 years every 6 months
s-fetoprotein every 3 to 4 years every 2 years every 1 to 2 years every 6 months
Serum FibroSure biomarkers every 3 to 4 years every 2 years every 1 to 2 years no

Liver elastography (ultrasound or MRI) every 3 to 4 years every 2 years every 1 to 2 years no

Abdominal ultrasound every 3 to 4 years every 2 years every 1 to 2 years every 6 months
Complete blood cell count every 3 to 4 years every 2 years every 1 to 2 years every 6 months
PT/INR* every 3 to 4 years every 2 years every 1 to 2 years every 6 months

* INR, international normalized ratio; PT, prothrombin time.

AINKE R (=H (T SFALD Z &

o FFEFEA L ELER XA XX MDKREBY IV —TH o hTiE - g - BB FHIE
It (“RRBWRAR"BEHTE).

o EIRARM LI ETIE, FALDUISNDFFER (VM LR, KEitE, BCRENS)
gé)Z?U—zzﬁtﬁﬁﬂlﬂ—(ZJ:%)HEEEfﬂ“EBJ:Uﬂ:FﬁHHﬂE0)"5'—’{45‘/2
ﬁO_CL‘ °

o [HRH 1L DIERBRFTMA ZIX R THY ., DRAT—TILVRERITHET
BREMFERLITICLERR.

o ANBEH
201056 A ~20214E5 8 : 95l (2B Fontanfifik)
20215E6 A ~20234E5 : 465 (Fontanfii 44, 77 O0—MEEE3H. fh24)
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Take Home Message

« FERNZFIFERGEHZESR . FontanifiiR 105 TIZIF LB THEHEL
MNELS,

* FALDFFHEZ. FALDAF#IREII PR TR THY ., RHBZHAEETH S,

o MET—H—OISAM5T41-&ZFALDIF#E#E L D IEBERAYEEE %
[XRF2IZHESILTUVELAS, M/MERADZEELTOIEFITETE,

s HFiEZ+O—7y7ORRICOVWTIHERAV Y RITELN, 6585
FIZFREERER - EEY—H— (AFP) O#l, TSAM/S574 (Ta—
/MRI)., E{&i2E BEHIa3—/EOB &EEMRIERCT) BNEFELLY,

- FRARENGZEBT S2/ITITO0 TR, BB TITHET SV,

N2
==

KYUSHU

S Kb

ERFAR
B &F.WEF A®.IRE —BR.

| NRE

R e - B - BEGE R
RIR —EEA HE,BE S,
'Y AR, SR 2. HE BE.
B8 &

\

i
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Pediatric Cardiology (2022) 43:1020-1028
https://doi.org/10.1007/500246-022-02817-z

ORIGINAL ARTICLE »‘)

Check for
Updates

Pediatric Patients Undergoing a Fontan Operation or with a High
RACHS-1 Score Require Monitoring for Chronic Kidney Disease in Early
Childhood

Koji Nakae'® - Kentaro Ueno' - Naohiro Shiokawa' - Yoshihiro Takahashi' - Junpei Ki '. Daisuke Hazeki' -
Yutaka Imoto? - Yoshifumi Kawano'

%W‘fﬁftfﬁﬁl?c ’DL\’C -

BB 0T 24 LA L 71475 —
IV T A L] fu
;fﬂa B3R - Fontan 14 (63.6%) 9 (7.2%) <0.001
H£ELEE  CKDstage? : ) R 3% 9 (42.9%) 21 (16.8%)  0.019
Fontan (64%) — 5 9
% CRIREE, MEHEER, RS ACEFRZEHI 6 (28.6%) 14 (11.2%)  0.083
B BT 3 (14.3%) 7 (5.6%) 0.173
FontanFfii&. NEHAL O BEESMET LT moEmnEs 5(23.8%) 5 (4.0%) 0.007
WRT—RAHH 3B, e oatBEE 11 (50%) 62 (49.6%) 0972

( Pediatric Cardiology (2022) 43:1020-1028 : X Z)

NafRE 7L O — X Hsix (A (SGLT) 2fE £ &k

\ ZNR7Z7A7YVS (T —HO), Tox7Y7al (v T 4T R®) ‘

AR IEEG PR ER SGLT2BERDEH

1. DAPA-HF « FIRGZEE + Nafl R) 1EF

2. EMPEROR-Reduced o XERAERIE O FENE

3. EMPEROR-Preserved o DB T R ILF —RBEEER
ﬂ - BREER

BERBOEEICO DSOS, LTL2EEDLMETE.
DAREELA Rk OIEENRATS 1Lz,
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Case Series

Feasibility and Safety of Sodium Glucose Cotransporter-2
Inhibitors in Adults with Heart Failure after the

Fontan Procedure

Jun Muneuchi ), Yuichiro Sugitani, Masaru Kobayashi, Hiroki Ezaki, Hiromu Yamada,
and Mamie Watanabe
Department of Pediatrics, Kyushu Hospital, Japan Ce ity Healthcare Organization, Kitakyushu, Japan
(Case Reports in Cardiology 2022)

Fontanfii#:  SiEf!

S T 21~458% @E = "
i L wm FE. BAORD
EBURERRT - 3B ~24H A EE=%A L

NYHA class Il ~lI

RAPBTE~~>BERBRE
- BEBIE

o« HEFFEAT
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BB D pliE

o AHEBIEA0%LE THEBE L A
IS L o4
- BEEAMEELTLEEESADRIS  F

0.6

Patient Survival

(EBE) N
R o 1 2 3 4 5 6 7 8 9 10
BE10FRE T, year
Period --- 1983-2000 — 2001-2009 = = 2010-2020
9 BB 1% F % £3
1 ﬂi 9 9 - 2 /0 1983~20005F 7,542 971A1 % 9;6 % 818?9 % 8154 %

200120094 7,005 98.3% 96.0% 91.9% 86.4%
2010~2020%F 12,183 99.2%  96.7% _ 90.7% -

K5 FRBIEFR (EEE)

5% 96.7%

%EZ W
10490.7% £ & (HABIESES 20228 BE7 727 7y &Y)

Case Reports > World J Pediatr Congenit Heart Surg. 2021 Sep;12(5):673-675.
doi: 10.1177/2150135120978959. Epub 2021 Apr 25.

Living-Related Donor Kidney Transplant in a Patient
With Single Ventricle and Fontan Circulation

Taylor H Houlihan ", Sonya Lopez 2, Kathryn Dodds ', David Goldberg ", Gil Wernovsky 2,
H Jorge Baluarte 2, Kevin Meyer 2, Jack Rychik '

BEDOEFR S 20014
s HOE 24mEBEM
o HAEBRHOEMY 3y 7o mAIS R EIER
o 17T CHEAREZIE (B8E»>)
. BHEHTERE., BHEEIETLTWSHIEELTWS
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V INHRICBOEREZRIFTCE 5D
s MR IC L Z2MEERT-BOERELARTT 5 EHEE

CERAE AR LD 578, BEL TV oIS AT
= FMRBH & 5 B,

vV BRENE S EFTHRIETES D
v IMERSEN - REARICIE ? BER. TLRERBT CHERERATES ?
v 708X 4 DEIE

ST BT

BERRFENT or IR FHT
DAEBEICE T 2 REE | REN
o424 bEREL. SA LY A > EHBBH S ARAEETHRAT 5
SEATREME 127 5 & Mok H R —FEF % (EA L7275 o ke

NAF27=—T7tX
v RN : MERE, ME OB FK
v REBBBAT -7 BEOY R, Z2IOBEIEHAEDOY X7
S WY 1= TN TR UV =R aav N
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= 5t DHEFFSATED

BHHE - BHERE

WERM 3y

DERE. flieELE

|t | fonane
éislenia 29 S _Il_%tséal tunnel
DORV 28 %  Fontan(APC) %
SRV (46) 3] Fontan(APC)
ﬁf/pélgnia (54) 5 ITnérsCatrial

PERRIS. E. AR

BEHHE

fili > 2 by

% lpws | yec |sico|CV (Mo los IR |Rs |EF | Sa02
OHARGE) | 8ARE (%) mmHg (mmHg) | (L/min/m2) | (WU) (Wu %, %.
1 11 12 80 2.6 2.6 20 40 95

1

2

3

4

DB h T —TILIEE

Asplenia
SLV
12 0 12 120
9 7 9 100
DORV
15 1 12 120
SRV 28 11 12 116
Asplenia
AVSD 6 21 8 116

3.7

2.9

83

2.8

1.9

0.9

1.2

1.2

2.1

1.6

21

24

23

27

43

32

60

60
(MRI)

48

51

93

96

96

91

Fifrg 7 7
BRmERE
Cr>1
BBk
TCPC

conversion

By
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Asplenia BB PDE@EHEH%%LEDﬁT =LA
EX
£y S HF— 7L OB Pows 104
> | omy T DERRRITHE S pp PDBIEMEMEZ - BAR O/ HPDHRIE  £F
BEIEETS REIBE H 7 — 7 )L THDET PD 4% — HD 5%

BT VRS ) —hT — T IV 6h B

=)
G| S % EmE HD e EmE DARATE
, Asplenia . BME, o EECBIRESER aEt
AVSD 57 OB BFEE, B, Wi, RS AT
%ﬁﬂriﬂ
NEapa

s Fontanfii 2R B TIZIBUEBTENEITL TWBRIEEEDLH 5,

c BREEEICOVWTRBREEMEEED T, LAREEPFE

ihEEER L?'if%ii?)ﬁ'%o
c BARBBREROBESCEDRFRICOVWTIESRDEF DEREN
KHHND,
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ACHDE R IR E

) =exsEznmmmnR
% . ”/ﬁ —E A2 JELT  sammmR - bevs- ‘i_;j’fuke's &

MIES UNIVERSITY HOSPITAL  Heart Center (Cardiovascular Division)

BIRKRFZEFHMERE ERAR EXREF

i [FR 52 = Jm e E A A AR HEEX
ERHDREE ZNIBE SEHFB
DEEMENE BEER ARAL—H

ERNMNERFERERRZNE KEEX
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COl 7=

RRE OEARER
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S4-1_1




e R IR 8B &Preconceptional
Counseling

& ITIR-HEXREN, FREZRIZEDHLIDM
& LBEDFELNEFNDIDM

& EDREIZEHENHELL DA, BHITT RED, FRARETAE]
BEA MENZ DM,

& IR ISR EST T HF T fEH

& HEIRPICE DD E A GHE (TAETH

& FEUFEICGL0H0

& BRAPOREALESTLHDM. REFFTRL KA
® FELEZERBIZETONDDM

® FELAHATHETITRTLIONSDA

CHIRORBRELTEERETIH3 T
HIREE I SNEDEE  ABH1F51)

ofifiS M/E (EisenmengerfEIZHZ S L)
oI E (KBIARF = EIRZE . >40~50mmHg)
o[~ % (NYHAII E LU E | LVEF<35~40%)

O 7 LI 7 U EIREF (RENARYLEREAE>40mm)

o A\ THEHF

oF7 /—titikE (FBAFREFIE85%)
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fifi &5 1. [ € 0D 93 48
(Nice, France; 2013)
1. FMBIARTE AN = ME (PAH)
1.1 5 FMHPAH (IPAH)
1.4 BFEEEIZFESPAH
1.4.4 SR (CHD-PAH) >
28 AL MEVERICES IS ME
SE3EE. Fk B /K BE R e | <45 fifive I I i
EARE B MR ZERERME ME (CTEPH)
SE58. AR BAD AN X LIZ XSS MEE

Simonneau G et al. J Am Coll Cardiol 2013:62:D34—41.
PAH; pulmonary arterial hypertension

5t R M0 R 2B BEE - it s L[ 9 3 55 D 3 IR F 7%
K{&18 AsD 1141, vsD 1645, PDA 74l ECD 145l

Mild PAH mPA<40mmHg Severe PAH mPA=40mmHg

Miscarriage | Delivered Miscarriage Delivered

Congenital heart disease

ASD 1 5 1 2

VSD 0 3 0 4

PDA 1 1 0 1

ECD 0 1 0 0
Eisenmenger syndrome

ASD 3 0

VSD 4

PDA 2 1

&% 2 . 10 ) 11 . 12 )

Katsuragi Circulation J 2012
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NtaE - EE] (mmPA<40) (EE B K E TR
2Rz & 12 5] (mmPA240) (2R H fE 4k IR . BTN

5
4
3
Number
2
1
0
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
B Mild m Severe Gestational weeks
Katsuragi Circulation J 2012
Changes of mPA during pregnancy
A) Mean PABP (B) TRPG
Right-sided Catheter Echocardiography
100 5<0.05 140 <0.05
. | 1
/ 190 SeverT PH-VSD
80 5 Aw VSD-PH
/ 72.8 | 100 Severe PH-VSD
95.8
60 » _e '///.2 ® Severe case
5350/ P 80 “ ® Mild case
: e 68.2
mmHg Severe PDA-ASD

Severe PH-ASD g,

severe tH-A>L mPH-VSD

40 e J mPH-ASD
— 47.2 mPH-ASD

mPH-ASD

Y sEZ———=  |mPH-ASD
20
20 ' '
ns
0 T 0 T
Pre Late stage Pre Late stage K .
atsuragi,
pregnancy  pregnancy pregnancy  pregnancy Circulation J
(313 weeks) (31%3 weeks) 2012

S4-14




27 7% ASD-PAH

H AR IZASDEZ B,
19994 : 125% 1LAT ASD 12mm, Qp/Qs 1.2, mPAP 24mmHg.
20144 : 275% 1EYR26B TASD-PAHIZ THAST.

2RAOREEIASD, EZE(XEHE.TRPG 63mmHg, Qp/Qs 1.2, PS(-).

(ng/kg/m) 28 65
30 Epoprostenol
0

Tadalafil 40mg Ambrisentan 7.5mg
First goal mPAP<35
100 mPAP
(mmie)so | 4285 32 F g AN
o= O
8 5-@6.6 PVR
(Wood  © 46 _36 _44 46 41
Units) 5 \2.2
0 I T T T T T T T T T 1
200 Pleural
effusion NYHA class I
0
Cesarean section 10 Month
Pregnancy 28 weeks Pregnancy 37w 2800g female
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ACHDODFIRA an\%&u&(& L/T =t

PRI RIE CPHIZEE M o1=, ASDTH AN FEIEER
DIREEILIZ(FIPAH, PHD FIEFB AN T IREE 4D
T=o BEIRMZZHEI o= B LN,

)7:4 12:‘.'?'& 275% 31i%

ASD HF—T ILIRZ, mPAP=24 iEiR26E  DIREsE
__MHAT CCohRzEmE Bl NYHA T
: CTHRESN
B EER e " " 17 " 17 Epo 65n Epo 70n
B s U7 Ay
: 7.5mg
i on—52 rSOUT £585740 IFIORF/—NACT) BL*185
+ 1999% 2005% 2009  2013F 20164
;"l\% ————— %I: ——t——t— l'%. +—t =\“ t ,% = '/: +—t {
2000 2005 .-~/ 201 0 2015, 2020
KLF— NFYRLA / el
. e GHTYR  PELAA  ATRIvR
17;3;-)/ Z&?EMA '568?35 2‘;1 0% 2015% 2015$j
=
fifi 5 . FE i 0D R% A
FXRMD & E (ASD) = mE
(DEAD ZRfREH mEWRGE-VETIIIEE
Hfﬁﬁu,;.mi A \‘ r=Aiilas
fifi S i £ fifi L R DK T
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PAH-ASD(Zx 9 5 A MRER R

PAHIZXL T
v PAHEFEBBREDTT)
IRt SR RERZE -PDE-SEER]- TORE /(K
v XEFEE
FIBRF - RIDF - (BB BBREEGE

ASDIZXLT

@a'ﬂ'é VS. L@

v SN RELBOBASERT vs. AT —TJLEAEE

ASDEASH D it
~fhEmEEHICHNT~

v Mean PAP/SAP <2/3, PVR/SVR <2/3, Bl & {EEEIZ R
HY

Warens CA et al. J Am Coll Cardiol 2008:52:¢ 143-263.

v PVR <5WU OSWUTHNIE LEERUQp/Qs>1.5F /-9 158)
Baumgartner H, et al. Eur Heart J 20710:31:2915-57.

SAP; systemic arterial pressure, SVR; systemic vascular resistance
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PAH-ASD D45 FE

Mean PAP 225 mmHg

Mean PAP <25 mmHg
(n=588)

PAH asscoiated with others
(n=11)

PAH-ASD PVR <3 WU (n=24)

= PAH-ASD PVR >3 WU (n=23)
2006.1~2014.12

Subjects attempted for transcatheter ASDclosure Kjjima Y et al. Circ J 2016,;80:227-34.

91%

N=646

IEURE] D SR PREEBE : Treat and partial repair

30 Xt
Tadalafil
Ambrisentan Patch closure with 7mm

Beraprost sodium fenestration

0.44 m/s
| |
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40 % VSD-Eisenmenger

S NYHATIT
< 15 R EE
3 % ;Eisenmenger E{EEE D 2K
14 7% ; RHC : PA114/50 (76) Qp/Qs 0.69 PVR 1560 dyne X s/cm®
25 % ; MEE , HOT
27 % ;NTTARE
37 v.0 ;JREE
40 y.o ; 1T IR9:E

Ht 152cm BW 45kg BP 108/64mmHg HR 90/min Sat 85% (room air) clubbed finger
ABG: PH 7.40 PCO, 30.4Torr PO, 53.6Torr HCO, 18.6mmol/l BE-4.3mmol/I

RBC 697 X 10* /ul Hb 21.1 g/dl, Cr 0.54 mg/dl D-dimer 1.0ug/ml

BNP 28 pg/ml

T80T —RRE (iR 93E)

large VSD (17mm) WA R vk (Qp/Qs 0.84)
AZEEX. TRPG 7ZImmHg
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VSD Eisenmenger

Epoprostenol

Heparin 10,000u/d

180 - 20 Tadalafil 40mg/day
160 Cesarean section (28 week)fi

(Nitric Oxide) | 62-5mg/day

o |
! i

IR 57 B
BNP 100 %Z;m
(pg/ml) 20 AR

NYHAIII

o A S |
ol N

N— \
S
1113 15 17 19 21 23 25 27 1 3 5 7 14
HE BB 2K DGERBEH

B After delivery

| 20week

post-partum iédqys -
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CRHIROBHELIEEEIIHH0(S
FiREETAINEDRE  B@EAIRF10)
® = M E (EisenmengerfE{ZEEZ S L)

® JiHi IRk E (KEARST = EIXE, >40~50mmHg)
® LF%E (NYHAILE LA E . LVEF<35~40%)

® Y I)LI7UEREF (KENRYLGREAED>40mm)

o \ T+

o 77 /—t kA (B3R EaFNE <85%)

Moderate AS 2% #

« TTE: AVA 0.75cm2(ZE#HED ), (tracel.1cm?), Peak 63, mean36mmHg

S4-1_11




Moderate AS, Monocusp

* TTE:AVA1.0cm2, AVA 4m/s, Peak 63, mean37mmHg
 CPX:AT91%, PeakVO, 24.3, &= !1>$H169bpm, SEIKAL

o DWT-TIEEZE20-25mmHg
o BFIRFDIRIENIFE TGN
=>1FiR39:8 FRESIE BEIG

Symptomatic Severe AS

287%, Monocuspid valve, I\/Iean PG 51mmHg, AVA0.84cm?, £ITK
FARYLEE, Bn, £1R

43mm

&

= AVR magna 23mm with Konno procedure + AAR Jgraft 24mm

297%, BAAITHIR, 1FIR381E T2784g &\ FRIED IR,

S4-1.12




LTEDAS+ W E 8D

ASEGHTIRD FRIIERICHELTEY ., BEKRTHNILTIRTDE
FHIE (X LEERBY A 42U, (Orwat et al., 2016).
«  Mod/Sev 5l CHAEKHILITIRATI LA (AVR) ZEEITHRET,

EEBEDERFOMAMEHRAT L. IEIRIZKY reAVR D BFEAA R LA
%, (Batra et al.,2018).

(16y, TGA) AVR (CE23mm) 94 25% T re—AVR
BNVARIEDT=HFRDRARDERS . fERHIR AR

o WEIRAPICASOETERODEENHY . RETHE 12 GEIRP3ED 175,

EBFEEDFEBEARDENIIEBSDHS - 258 T
Dre AVRBI,

(16y, TGA) AVR (CE23mm) 9% 25w T re-AVR

BWVAIRIEDT=HFRDOIARMNER . FERHIRA R
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XED

o BEURATODIDBEREETE . SEIRDIV RV DERANEZETH D,
« FROINVEEDFHZERL. ITIRPICE DL EE
FHEZEIT S,

- EIRP OB LGRFIGER. k. EFHNERTHATR
EREITHENTED,
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EXFFE

il
W
i

ik
S
i

EHRKREF

—REARDIFLFRYEY X L

T F ¥
AERM | | | D] | S| ) e | ||| | i
23] 45|67 |8|8|0[01|12(13|va]1S 16|17 18|20 21 |22| 23 | 24| 25 26 |27) 2 34

- BAADOTHONRES 1232108

- MEIRFDO T E R 152cm, A E 43kg
— —REIIZH RN 147-148cm [

EY DEMINE D,

;
FEAR &n

B2

« EETI325-38A AT, AP LD BHAEEMNGCHLURN

ReEDBE

S4-2_1




A 2[5 8
« HE . 14U 13 TR B AH980%

18 A THMB0% L EHIEM DI, F1 BREHIL TR
£tV 3.,

- @< D ARBRHNEISNDD (T AR LELE6FRIE,

ARDIERLER
| & R
AEEE 2% EEAS 108K

EHXAR 15mult
[RF 4 B % primary amenorrhea18i% T A &4 Y
AR 25-38H  #EH AR polymenorrhea 24H LA
7% A # oligomenorrhea 39HLLE
M| A 4% amenorrhea 90H LKL L
A% 3-7H BEAZ AL
BEARZ 2BUT
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ARERICLLERE

s M-14BTEZREDEHREMENTKIZLHY ., 1SETEENDE—Y

Theintz G, et al. J Clin Endocrinol Metab 1992 ; 75 : 1060—1065

- 108 T _%ﬁm 121, D+REHLL I LOER QBYE
EJ) @lILEEJﬁf;H.i(=IXI~D/7/ ) INILE,

=10RDEARIIERBIEDIRIEET

ﬂ ‘f;;g; BRBAIEIZKY. AN DBE|SmERY . FER
=FEBHREDI)RY
EREDEREEARE
s FRMDEEREBEDARZIE, 13.3FEA A=A ABETHADIZLER

Drenthen W. et al. Congenit Heart Dis 2008;3:277-283

cFT/—EDHAEEELGVGRZLHERLGE . IRFHMNBIREAE
[3EL. ARV LNFHRAITHo 1=

Canobbio M.M. et al. Pediatr Cardiol 16:12-15, 1995

s FT/—ELHAHAEER. EH LT THAGEICTIE. BLMGEITERTH)
REERHIEL,
Vigle M. et al. Am J Cardiol 2010; 105:538-541
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EXRMEDEREERARE

AREEDOHEE (n=1593) 18-53yo

[RFEMHEP 9.2% (147)
R MEEAR 11.4% (181)
L=k 6.5% (103)
ERAR 5.6% (90)
B2 A% 7.3% (117)
AREEDIURIEF
FTF I —E
BRI B O AER(F TV A
EMIDER
- F T EEL Drenthen W. et al. Congenit Heart Dis 2008;3:277-283
AIEEMEEH M
BEOBRIIRILEVEREH D
BRIV EVD TMNEIETFERNENTILY
HEEMEF = i DRIANELETHMT 556

REMKBICLLLD

PEYRICHSTD

HEORANEL, BRRARILEVICEYRIENECGES T,
MTHANEL THRfEEHMZES =T I55

BIEES (FEAE. FETRR)
FEHE
FEARX
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Medical

. ’ N 4 IS
1 terine bleedi \ q:l
(choice of therapy depends on the need hur'eomneepl:;nzm the " *J-l, I;}-E @ Jﬁ ;ﬁ 0)

contraindications)

Acute AUB" (normal

| RBHBEHOCHT AR

initial estrogen flare)

Note: Consider 3 0¢ 10 ml intrauterine Foley balloon for tamponade
during acde period

HMB (normal uterus A Owdatory AUB
without undertying 1. LNG-US

mic cause) 2. Tranexamic acid

3. Combined OC (cychc, extended, or continuous)

4. Cyclic or continuous oral progestin feg. norethisterone)
starting on day 5 for 21 ¢

5. Injectable progestin [DMPA)

6. NSADs

SL—F(US, BEFERILEVREY AT L)
. 7T A TOUREA|

WwN =

GnRH agonist
b e e onen  Ja—TY (GRRHZRHKT7TIT =X F)

2. MPA (take or 2 wks every 4 wks)

Nate: Consider using an NSAID in combination with any of the
previously |isted therapies

Symptomatic 1. LNGUS (approved by the FDA in women with an undistorted
leiomyomas utering cawity size)

2. Combined 0C:

3. NSAIDs

4. Danaxml

5. Tranexamic acid

Note: If medical therapy fails, consultation for surgical intervention,
uterine fibroid embolization, MRI-focused ultrasound may be
offered

Inherited bleeding 1. Tranexamic acid
disorder

2. Combined OC

2. Oul prgesk Bradley LD, et al. Am J Obstet Gynecol. 2016 Jan;214(1):31-44

ﬁ‘:% H Jﬂi;&;ﬁ Oral contraceptives

« IRMASFVETOF RN—=FUIZEKBEH,

o HEDRHNEIVE R - SEE RER 5 b - SR DRE BRINFIVE R IZ k5 8T
MREFRE,

- BREEHZEZ. AREZHLITDTHELZ ARGETHERAIND,
«c IXPAST VD EIZEH>TE0ugLYEVNEDESEE. 50ugDHDF
FHA=. 50ugkRiEICLI-bDERAELNFET S,

s IXMOSVOEMERTEEZELGLOAIFMEE CRERFDELES
RAEL . BEEHFIRFEETIED)
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\0

FEOEITRECGES) DEAE:

Table 3. Estrogen-containing contraceptives contraindicated as a result of thrombotic or paradoxical

embolus risks.

WHO 1: always usable WHO 2: broadly usable WHO 3: caution in use WHO 4: do not use
Thrombotic risk

Minor valve lesions Most tissue prosthetic valves  Bileaflet mechanical valve Other mechanical valves: Starr
Edwards, Bjork Shiley
Mild pulmonary stenosis Mild uncomplicated native Previous thromboembolism Any mechanical tricuspid valve
aortic or mitral valve disease
Simple congenital lesions Atrial arrhythmia e.g., atrial Dilated cardiomyopathy or
repaired with no sequelae flutter or fibrillation severe left ventricular
dysfunction of any cause
Simple congenital lesions Pulmonary hypertension
repaired with no sequelae
Simple congenital lesions Hypertrophic cardiomyopathy  Dilated left atrium Fontan circulation
repaired with no sequelae
Simple congenital lesions Previous coronary arteritis
repaired with no sequelae
Paradoxical embolism
Minor congenital heart Unoperated atrial septal defect _ Cyanotic heart disease
defects e.g., small left to and other left to right shunt Pulmonary arteriovenous
right shunts with potential for reversal malformation

Women's Health (2007) 3(6), 711-717

JO45A7AY (EARRILEY) SE|

RARITIEWLWEARILEY
BAR —THRRALFERNEZHEFSES. TORBRAZHILELTARE
Eﬁ__été
HMEEtEFEEM: FERNBEFHEBELTEIANIKKTEIETHIMERS 25,
SSVEEINEIIR D=, DL BEMNENTY, FIEH M
NHNDEZELHD.

EBARTRILEVRDFERIREDEE
BRE%EIZAD, REARILEL O MEPS8H, FERNEREICERE
ERT AL TRHREMBDOEIEZINZ S, FIEIZKYBRTEIENHS,
migfE DL EREL ., BHEEREST <AL
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GhRHZRAT7I =X+ (ARAREE)

* TEANLDERRIBAILEL DR WAEIEEHET. TAMAT Y
DR WZEZ ., FEREDIBEZINZ S,

ABITIEOERTEHF(J2a—T)oR)-HEE (RTLF217R)
cBMERELCEESER -TANASVDETIZEAEROAILLY
LIET, —BHICAREHRMERITENH S,

« GARH7 VAT ZAM (LILT=ZHX LILSHREKE) LRIDFEOE, 6
MNA LI EIZRARTELGLY,

SL—F EARRILEVCEERFERNEIESRE

« FERICEERILEY (UE VAN EHH

— BEOREHNHEILGELA, FERRNIEE A BEARIZE
fEL. ZREMDBERBLENRS W

— RNIEDOEEIZEYARENES.
HefitE (2~5F) D dH 5.

18 A By D E R R 5T - B MEDRIERITER

=7 —fifi ML FE - Fontan i # (448 ABH TR,

IEVRIDEWNFEBRERLGETIEEE,
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gEREBES AR

Table 2 Anticoagulant Medication Effects for Women of Reproductive Age

Warfarin Enoxaparin Dabigatran Rivaroxaban Apixaban Edoxaban
Incidence of menorrhagia™ 459.6% - 4.7% 9.5% 5.4% 9.0%
Relative risk of menorrhagia™ Reference - 0.53 2.10 1.18 1.26
(p<0.01) (p<€) 01
Crosses pldwmd Yes No Yes Unknown Unknown
Pregnancy nsk' High Minimal Moderate M()dt'r ite Moderate Moderate
Lactation risk" Minmal Minimal Moderate Moderate Unknown Unknown

J Gen Intern Med 2022;37(11):2803-10

Take home message

v BZARICIDREMEIDARISHET HCENHLH. mAF
E"f&’&tU&h LE I EBEITOLEND D,

v MgYRIDBHHEBETIE, IRV ESTRAEEALT IS
BRTDVENHDLEENMISTIRATHS

v EARIIBEERBRED)RAIIZGEH=SH ., @G EEEIRARIELE

S—

BHIZ17,
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ik - HETIE
ICHlT5
Ey b 7#+—)L

EfERESRAFR Y- Em AR
e FEF

BEo—. Rid@sBobvra24—I1

20X, TOFffi#&
Y= DL ST
HHIRE Z2REICA LD DR 2

FlTL IChENRAIC
WRNEEH LTI,
HRPEEORT.

EHRFBIRE, ()
FNATFHC Chik
2T,

lé@f&ﬂkﬁ%t*&m?ﬂ&?mﬁ1<Ll_
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DR RHGBHRI T T4

2048, QTERAEIREE
KHBHE. RAREEH
IEYR¥IEA

RO SERBTE 2%o. fA
ﬁ iR 2 762 ET, % ;zé;gsﬁ
= RTEMTERT O : & - - - 2
A 7 0. MRLTISTE | =
D-ILi3. FERIE m
REBECHEREND i

BICRELT,. EiEp
THELFL s S,

\-/

| esoma +ocammeras< |

- . ) ]
W RN Z K50 NIKVEYET AL
304X, TOMEIEMRIEIR

w— SE 4SBT - DR AE

=5 &y

= 5 0EE (restrictive?)

‘ @ s DIHEET ﬁ
R P SR e TR RS

EDRTTEBNP, NT-proBNPHEALTLS

I, awn. srodaons st am |
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Em@‘ BREEF AR IEVETA—IL

(Williams Obstetrics 24t ed.)

] R SEIRHA IR IR

AESOE>(g/dl) 12-15.8 11.6-13.9 9.7-14.8 9.5-15.0
EIIER( x 103/m3) 3.5-9.1 5.7-13.6 5.6-14.8 5.9-16.9
D-dimer(pg/ml) 0.22-0.74 0.05-0.95 0.32-1.29 0.13-1.7
TOFA>SEME(%) 65-140 57-95 42-68 16-42
Cre(mg/dl) 0.5-0.9 0.4-0.7 0.4-0.8 0.4-0.9
7ILRZ50>(ng/dl) 2-9 6-104 9-104 15-101
L=>3i&M(ng/mli/h) 0.3-9.0 - 7.5-54.0 5.9-58.8
#3L250-L(mg/dl) <200 141-210 176-299 219-349
LDLALZ50—/L(mg/dl) <100 60-153 77-184 101-224
BNP(pg/ml) 22410 22410 32£15 31421
NT-pro-BNP(pg/ml) 50426 60+45 60+40 43+34

lﬁ%*u, # 4 a’p&iﬁbi&%%%tt%h%«‘tk

gmﬁ, i A G ENEVFTIA—IL

‘ FENEZIIH T 2 EREF ‘ A M AHELENR  BEA  ChITOHR
2AEKEEE cAMPiE A 2~78 i i B R RCT
CafhinE e
ik gr SN [ E Meta-analysis
NOK+— cGMPI#N 28 D F Small series
BERI R L RN DR (- R RCT,meta-analysis
It E
AEfRET
=73
i BEOREE RCT
= 'E“EFE'ﬁ ,,,,, . TRRET ST Egg;?;;&} 2~78 SHIERR R RCT,meta-analysis
Ry 1 . & a?' DL [
g;\i.g\,}./ j’f/F// § Ca”ii,E B, BB RPREH i:):‘g;&ﬂ
EH CalE AR @RAGTORS 78 LmER No placebo RCT
HERFETELD Comparative RCT
. JayRFOy gnﬂmc;"wm> INAY RHERRIZ RCT
S O~ 250y ORETIUTY BNTREERD
NORF— BREET nmiER
ikl

TARET SO EREEH]

(Hubinont C, Debieve F. 2011 Journal of Pregnancy&h5| e %)

EDEBEERGIHRIERMR(E. KRERLBFEET (BINR2UIEHIFHIZIREHEN)
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CRNE. WAFABHEIEITA—N

1EEY RRUZ (B ZEIREVFENE)

(EE4EIEA]

1) fhKEE, DA£E

2) mEkiE L

3) vavy

4) FEfR

5) FFHaefES

6) PEMRKZIRE
wh 2 AE

7) HERF LR AE

8) &A™ LMfE

9) MK

10) S MHE

11) REAZE

12) ROLTE.
15 Ifn #&

30i%. ¥IEm

INFARFCWPWIERBFE 2R,

F1[6], FEREOBERIENGONRZRU.
YEIRMERZEE(C(L, BHEZERSELTVWEN O,
YHIR251E58 : YhEJKMERSHUIEEERUNRIZA
BRZRAE.

YHR26:818 : 15EEY b RUS AR 2EF R LD
SAIMFEVELLIRL. 185 e R aimx.

EE i e e i i

\-/\.;\\f\.\.'\l\\x’\x\x‘xf\.f\(\‘,
ZENENL NETNEENG NEEN R SN N NSNS NN N N

KirE®, BRAELL. 1BE) N> ZRIEUE,
ZORIIIERFERIEDH . 3B BERMEFE, Dk

' BB LA T, YRR IL

gm‘:‘ Y14k S 2R EIEAANEVF T A —IL

Hypertensive disorders of pregnancy (HDP) in women with heart disease

Prevalence

0%

35% -

30%

25%

20% -

15%

10% |

5% -

o3 -1

CHD  VHD cmp AOCP IHD PAH Total
NS 169 4B 207 95 45 ST
@ Superimposed preeclampsia @ Gestational hypertension
© De novo preeciampsia ® Chronic hypertension

36 ASDYfi#%. MR moderate. CH

Outcomes
HDP No HDP Preeclampsia
n=589 n=5150 n=295
14% 0.6% 35%*
18.5% 10.6% 29.1%
61.2% 484% 66.5%
27.4% 16.9% 46.1%
‘ A
age  14.6% 9.7% 20.9%
Perinatal death 31% 17% 47% TFIR24wW 32w BEUIRZE
Al p-values <0.05 for HDP vs. no HDP irﬂﬂiﬂu
*All postpartum deaths, 50% due to heart failure.
==y EXy
RIS IR FEAE
ultidisciplinary management, including at least 180 120
i ist, obstetrician, anaesthesiologist and 160
100
140
specially
100 60
80 pa—
ems justified in pulmonary 60 — WAmE (mmHg) 40
" arterial hypertension, cardiomyopathy and 40 — MERMMEE (mmHg) 20
ischaemic heart disease 20 BNP(pg/ml)

(Ramlakhan KP, et al. Euro Heart J. 2022; 43:3749-61)

FFIR2038 FFIR2438 HFIR328

l de R A GDICISTE EAMRHEET AL B2 |L
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O RNt SHERBRTOEYET4—

—HR —IRHFERAM E tHifn&total —in/out valance

2500
30/, TGA & i
Jateneffitg 2 \ ’ o
4 g \/ 6
EEwE 3 = o 2
i <>p4 3
@ g
A E— 1000 S
Jiii} AN
X 5
g 50 Z
a 3
0 0 -
s s 8 8 & & 7
| B | 1 T fuse
2% WBERT EEEB  #m- UAERTE
HinE : 7208 +542¢ BHmE>2L
Shock index : 0.59 0.7 0.75

l ACHDZAETHd, Shock indext &4t +3~067 |

Eﬂ)/\‘ & A7+ XA NEY R T+ — L
Fr)are, TRV AFoRAET

= ‘ﬂ | ’,
™~ ™ i
9 )<y o o

TVARBRTOAE FHOEIBHNSDODIEM BFSAOEPETRZIEN

Jiarotame s, Rmo v #—tREIRIE]
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CAITRIEWREF AN TRE BT
LRI, FHRTERI AR FE2<\

LB AN (FREDBEOISARIC A
KR F L, AT REB R TF I EXB XL
BRI EAHESTAE VY EABXL

N, ¥R S 2 B IERI R BB T REELTS

. ACHDZ Tt Shock index®i81% 33~ 6

LA RFIEBR, BR)IEY, TR R F o093

A mREFS, Q@B FE—FEHIE)E
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F28[EHA XX MEDEE IS —
2023.06.10. in WEB

N A= W)

EBIRE O

B RFRIIRFARTF
IMRAE 3

Kitasato University, Cardiovascular Medicine, 2023

SSEKMEEGIFE Mustardfffi®
4018 ZiE

v iTRERAD LA EIZE
v FEAR GEIRESAREREE)
VHEHNER

Kitasato University, Cardiovascular Medicine, 2023
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SE2 KM EEASE (TGA) 12, BiARE BAFFAE (PDA) & f:4l

TGA : AEMNLKEIRA . EEMSHMEIROEIZL T
WBERMELEE,

m .
F7/—t

25 -AE-AZE->APk-=5

fii—ZE B —EZE - MBIk At

A

R RS XIE :VSD (L ZEFfRERIESE) HNELED

Kitasato University, Cardiovascular Medicine, 2023

S XKMEERAE (TGA) 12, BIiREBIFLE (PDA) & 6145l

Mustard T : I IEO A T EZE B0 ER MG x i i
DERREVIRL. DBERNIZ/NAY I IILEREELT
SVC, IVCO M FRZE{ENEF~. PV (flig$iR) D M E =R FANEL,

25 -AE-AE->APk-=5

10 B A I EE

HﬁﬂEE—»EE—»HﬂiEJJHﬁEHHﬂi

A

XKFT7/—EERET LD AELRDEELD,

Kitasato University, Cardiovascular Medicine, 2023
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fEI 40K ZiE

S RKMEEL(TGA) I B BIREBFIE (PDA)
—Mustard F1iT. PDAFS 21T (£ %55 8)

# BT L (NYHARERE 4 $310)
KD EEEDQINMEREERT
ZERFHR(TR)
-baffle leak (SVCERAD A IE)
# MBS (pAFL) 4RI~
# [ERZEJOv4 (PR 365ms) EITHEDPREER

EITHREICHT SEYRE. SRR, TEIAR
ABEHEMEREZRLIENAZ(IVT DRE

Kitasato University, Cardiovascular Medicine, 2023

fEH 4048 ZtE TGA(IE!)Mustardflifi®

[(BRfRFE]

£#%55 8 MK RE TMustard BT 5 KU PDARE 2T £ HEAT .
INEE AR DEREZHEIC. BN ERER 12,
A RIS (ESERICAEL . BELRGRT T,

19:0F  MEIRL. BAS . |AENKTRBL. BIREET,

M FE2FDOERPICODFLEFRIEL .. BT KRR IR30:E &Y EE AR,
TRODIEE (severe) #388 . FIFRFI. ACEFHEZE . MRAN BHIAS N . mildIZTE,
YFYR3TE CTRES G ERIFETREEZ B2 H.

MEF  FIEREUINARGY. EERZ . EMEEZERL. NYHAIE,

ITmBE LB

(BN EERARE]
70+3 30mg, AEOQ/SYLY 50mg, OH LAY 6mg

(#BBFIRAE ]
NYHAILE . & 156cm, {AZE 52kg. ME 112/57 mmHg. Ak$E 75 bpm 2, Sp0O2 96% (R.A.)

Kitasato University, Cardiovascular Medicine, 2023
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fEH 4048 ZtE TGA(1E!) MustardfiTt®

(#B B (37i%) IREFT R ]
(i &REMR]
(|1, sl

- B REEEEGL
*BNP 65.5 pg/ml

HR 60bpm. PR 328ms. QRS 113ms

Kitasato University, Cardiovascular Medicine, 2023

fEH 4048 ZtE TGA(IE!)Mustardflifi®

[EERBNEORE]
BB (37 H) (INYHA s THoT=H%., R Z[INYHA IIm~1II (ZE 1k,

20165  ANUEHY

20194  NYHAIIIZEEE, DALAEEFRIE,
CTATEHEEIEHh . AEEEUIR.
IDEE TAFLORERR S . LUIRIEHT,

2020 N ARAULDEZEDT=HILEHT—T ILIEE. CMR, CPXHETT,
¢ SVCHMBRANILIE (baffle leak) B FEE.,
NYHAIIm-III S4& (S (3 EF4)

20224  BHARITIAVBIZIET M. FERIZTEH ST,

2023 fREEQBIMOIHICRE.

[FARZE]
7YV t3K 30mg. AEA/S4k 50mg. A )LA 25mg, TRE4H/\> 30mg

Kitasato University, Cardiovascular Medicine, 2023
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fEH 4048 ZtE TGA(1E!) MustardfiTt®

([HE#E]
S ITa—F

I EMRI L . N
LA T—TILRE { BREMNEILL. BELDLR

—

-CPX

_

E1=E: %))
HENER
EEDMEL

Kitasato University, Cardiovascular Medicine, 2023

Gilzh=
TGA (I&) Mustardfif i

@2 LA £ (NYHAI)

ETHE. DT E

-RDEEEDHEET A aEDRIE
-TR
*baffle leak } HNERINTAZTREN?

© 2 AR
DEMEB-NATREN?
REREF-ETHETHY . FRMICITRIRES B~
R—RA—H?CRT?

OHEMEREERBLIENADEIIVITBLUVAER?

Kitasato University, Cardiovascular Medicine, 2023
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EBURREY  JERI2

~DORV Kawashima operation SOFED#F 8~

BIRAFEZEMERE BIRGBAR B
ATHE - BRASTERMEERB > 5 —
e #aIT

\v [—]
BIRKFE
2023.06.10 SE28EMNERMRB LS F— v 325 FEHIRE FHIMEUNIVERSITY

& Ehime University Transition to
Cardiology, Pulmonology, Hypertension & Nephrology Adult Congenital Heart Disease Center

P e
JSACHD

............................................
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Kawashima operation

Intraventricular rerouting of blood
for the correction of Taussig-Bing
malformation

Yasunaru Kawashima, M.D., Tsuyoshi Fujita, M.D.,
Takeshi Miyamoto, M.D., and Hisao Manabe, M.D., Osaka, Japan

Table 1. Preoperative cardiac catheterization Fig. 2. Method of operation. A, Preoperative anatomy and hemodynamics. B, Operative

data (September, 1969) procedure. The patent ductus was ligated. A piece of knitted Teflon vessel graft was fashioned
and sutured so that it created a tunnel. Blood from the left ventricle was transmitted through

the ventricular septal defect into the aorta by means of this tunnel.
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Pressure saturation®
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Kawashima Y, et al. J Thorac Cardiovasc Surg. 1971,62:825-9.
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Table 1
Summary of trials of RAAS blockade in patients with a systemic right ventricle.
N Author Reference  Year Nbof Study design  Follow-up Symptomatic Drug Results
patients (NYHA>1)
1 Lester Am] 2001 7 Prospective 2 mths N.S. Losartan Increase in RVEF and duration of exercise, decrease in EROA and RV on
Cardiol echocardiography
2 Hechter Am] 2001 14 Retrospective 18 mths  N.S. Various  No effect on cardiopulmonary exercise, RVEF and SRV volume on MRI
Cardiol ACEi
3 Robinson Pediatr 2002 9 Prospective 12 mths 0 Enalapril No effect on exercise capacity, cardiac index, and systemic vascular
Cardiol resistance during exercise

4 Dore Circulation 2005 29 Prospective ~ 3.5mths 7 Losartan  No effect on exercise capacity and on NT-proBNP levels

5 Therrien Int]Card 2008 17 Prospective 12 mths 1 Ramipril  No effect on RVEF, RVEDV and RVESV on MRI

6 Tutarel Int]Card 2012 14 Retrospective 13 mths 14 Enalapril No effect on maximum oxygen uptake and echocardiographic
parameters. Significant decrease in NT-proBNP.

7 vanderBom Circulation 2013 88 Prospective 3 yrs 26 Valsartan No effect on RVEF on MR], exercise capacity, quality of life. Larger
increase in RVEDV and mass in the placebo group than in the valsartan
group. In symptomatic patients RVEF declined in placebo but
remained unchanged in valsartan group.

8 van Dissel IntJCard 2018 87 Retrospective 8.3 yrs 26 Valsartan No effect on survival and freedom from clinical events. In
symptomatic patients decreased risk of clinical events.
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Figure 3. Survival free of baffle interventions during follow-up of the
longitudinal cohort (n = 67).

Canadian Journal of Cardiology
Volume 38, Issue 1, January 2022, 68-76
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of the great arteries (TGA). (log-rank test = 0.20.)

-~
o
;

o
~
L

&
w
)

r

Patients at risk:
91 91 78 38
21 18 13 11

0 5 10 15 20 25 30
Follow-up (years)

—— Simple TGA
=ua=us Complex TGA

Survival without active arrhythmia

£
o

Fig 6. Survival free from one episode of active arrhythmia in
patients undergoing a Senning procedure with simple or complex
transposition of the great arteries (TGA). (log-rank test = 0.37.)
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Table 2

Literature describing cases of trans-baffle puncture following atrial switch surgery.
Study (ref. #) Year Electrophysiological procedure?  No. of trans-baffle punctures  No. of successful punctures  Intra-operative imaging  Complications
El-Said et al. [[]] 2000 No 16 15 Fluoroscopy only None
Perry et al. [[]] 2003  Yes 2 2 Fluoroscopy only None
Schwagten et al. [[]] 2009  Yes 1 1 Fluoroscepy + TOE None
Peichl et al. [[]] 2009  Yes 3 3 Fluoroscopy + ICE None

EP indicates electrophysiological; ICE, intracardiac echocardiography; TOE, transoesophageal echocardiography.

International Journal of Cardiology 168 (2013) 1115-1120
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