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Background: Recently, pulmonary vasodilatation therapy for patients with Eisenmenger syndrome (ES) has become
widely available. However, only a little information has been provided on prognosis and pulmonary vasodilatation therapy
in Japanese adult patients with ES.

Methods: The characteristics, medications and morbidity and mortality of 136 patients with ES (83 female: a median age:
32 years, range: 16-68 years) were investigated in 15 independent institutes in Japan from 1998 to 2009.

Results: Fifty-one patients (38%) had NYHA class Il or above during the last clinic visits. Medical treatment was provided
for heart failure in 85 patients, for arrhythmia in 26 patients, and for pulmonary hypertension in 60 patients. During a
follow-up with median year of 10 (0-28years), 17 patients died, 8 of them died suddenly. The actual survival rate at 40, and
50 years of age was 87%, and 76%, respectively. The forty-years survival rate was significantly lower in patients with
syncope than those without syncope. The cumulative mortality rate was significantly lower in patients with pulmonary
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vasodilatation therapy (hazard ratio 0.18, 96% C.I. 0.01-0.94, p = 0.0399) than those without, after adjustment of clinical
differences from matching propensity scores. Multivariate analysis concluded that body weight < 45 kg and platelet cell
counts £12.9 X 10" u1 during the last clinic visits were independently related to mortality.

Conclusions: The current status of adult patients with ES in Japan was clarified, and it is suggested that pulmonary
vasodilatation therapy may possibly improve mortality in patients with ES.
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FE Rz BRI AAIEE (Sp0O2), (LERHL (CTR), (LKA AL
(QRS I/, QTc K:R), JOox I — [KMAFT R, Ik
MR CH -7, LTI—REFRICBWT, &£
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T2, HEOBHRATIZOWTIE, TV AT 1 v 7
JEONT & R CREET L7z, MR L72BIERTF I, 16
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7z WS PRIRAEEE AT 60 B & O F > 87 412 30
L, WAL R & L7z, BRI IR
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136 B (21t 83 B, fddseibWedrdn © rp Al 32 7%,
16 ~ 68 %) DT — & HM#EMNT W e T d o 72 (Table 1).
Simple anatomy (& 62% % (58, trisomy 21 1% 40% % 5
DTz,

2. BRERIEIR - DHEEE - NEAR - £ B ABHE

s RHERIE, B 82 #1(60%), BEhiE 16 41
(12%), JABEA: 7 B1(5%) T, MEFERD S DL 42 1
(32%) THh o 7z, 16 LA, I OARERERIE 22 1
(16%) IZFBD L, KR FME 16 B, FFEXK 8 #, J§
IKEFR 3BT o 7z Az HED NYHA (LHERE S
H, NEIR, S5AHHEIL Table 2 12777

3. HMEEFERRL

EHER 1760, JEEHER 27 61, 1E3ERT 21 #,
Fh 116, FAh 6B, KT T 17 160, A0 4 6T,
MITAEED D DD 49 B1(36%) TH - 7. BEMSE I 23
B (4 15 B1) , ARG 4 B, HEERNE 1 B CTH - 72,

4. N - RRSRHERRT -2

16 RLED T T— ¥ kBT — 5 %
Table 3, Table 4 (2783, NYHA 2 II O JE B o #8128
18% 705 38% & A EITHIN, CTR O FHEA55%
B S6%~NEEICHINL, HEED EoALE (iE)
R T &6 02 ) BB THEBI OBHEEDS 3.2% 5 5 10%
NHEBEIHIIN L 72 (Table 3). F 72, MEMALT— % T
&, MM O FEIGMEAY15.7 J7 /mm3 2> 5 14 15 /mm3 -,
JREEAE OIS 7.8 mg/dl 2° 5 6.5 mg/dl & A = 12K
T L7z (Table 4).

5. ARAE

PO 2R 85 B (63%) I2fThIL Tz, £0
INZE1E, digoxin 58 1 (43%), furosemide 48 51 (35%),
spironolactone 29 1 (43%), angiotensin converting enzyme
inhibitor/ angiotensin 1 receptor blocker 22 (16 %),
B -blocker 4 %1(3%), pimobendan 4 51 (3%) T& - 7.

PIARFENRIFE 13 26 B0 (19%) 12T T Wiz, FfE
P E=EMEEA S X OV ED 16 1123 L T,
verapamil, disopiramide, [-blocker, sotalol, amiodarone,
mexilletine, bepridil DV $ N2 G- ST, £
Held O EE AT 3 123 L Cid 4%l amiodarone,  IEHRRL
P LZ A 6 Bk LTI, amiodarone, mexilletine,
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Table 1 Patient characteristics

Clinical characteristic n=136
Female 83 (61%) ...
median age at the last visit (years) 32 (range 16-68)
Cardiac defects
S Simple 85 (62%) vsD ! 55
ASD 12
PDA 10
Combined 7
TAPVR 1
Y Complex 51 (38%) AVSD 22
Univentricular
physiology Ll
TGA/DORV/cTGA 9
AP window 3
Chromosome abnormality (syndrome)
Trisomy 21 54 (40%)
22q11deletion 1
Noonan 1

VSD: ventricular septal defect, ASD: atrial septal defect, PDA: patent ductus arteriosus,
TAPVR: total anomalous pulmonary venous return, AVSD: atrioventricular septal dfect, TGA:
transposition of the great arteries, DORV: double outlet right ventricle, cTGA: corrected
transposition of the great arteries, AP windw: aortopulmonary window

Table 2 Clinical apperarence at the last clinic visit

n %
NYHA functional class at the lastvisit |
I 10 7%
I 75 55%
m 44 32%
\Y 7 5%
Arthyihmia T g e
AF/AFL 9
PSVT 9
nsVT/sustained VT/PVC 7/3/3
Systemiccomplications 71 5%
hemoptysis 33 24%
goat 17 13%
pulmonary hemorrhage 14 10%
renal failure 9 7%
brain abscess 8 6%
cerebral infarction 7 5%
nephrosis 5 4%
pulmonary thromboembolism 4 3%
cholecystitis with gallstone 4 3%
hyperviscosity syndome 3 2%
infectious endocarditis 1 1%
pulmonary abscess 1 1%

AF: atrial fibrilation, AFL: atrial flatter, PSVT: paroxysmal supraventricular
tachycardia, nsVT: non sustained ventricular tachycardia
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Table 3 Variables at the first visit and the last visit

at the first visit

since 16yrs of age at the last visit

n n p
age (y) 22+9.3 136 33+9.8 136
NYHA 2 I 24 (18%) 136 51 (38%) 136 0.001
BW (kg) 48 £ 11 73 48 +£9.8 98 0.36
BMI 21+£52 64 21+4.6 83 0.72
SpO2 (%) 85+76 73 84 + 8.1 115 0.35
CTR (%) 55+ 6.5 85 56 + 7.3 125 0.006
ECG
QRS time (ms) 96 + 24 48 103 + 30 115 0.36
QTc (ms) 423 + 27.0 41 428 + 32.4 110 0.13
Echocardiography
SVD 2 moderate 5 (6.7%) 75 11 (10%) 109 0.25
SVVR 2 moderate 7 (9.5%) 74 11 (10%) 108 0.31
SPVD 2 moderate 2 (3.2%) 62 9 (10%) 87 0.046
SPVVR 2 moderate 15 (21%) 70 20 (20%) 108 0.9
BVD 2 moderate 0 (0%) 75 5 (4.6%) 109 —
AR 2 moderate 1 (1.5%) 66 1 (0.9%) 104 —
PR 2 moderate 13 (20%) 66 17 (17%) 100 0.47

SVD: systemic ventricle dysfunction, SVVR: systemic ventricle valve regurgitaion, SPVD:
subpulmonary ventricle dysfunction, SPVVR: subpulmonary ventriclar valve regurgitation,
BVD: biventricular dysfunction, AR: aortic valve regurgitation, PR: pulmonary valve
regurgitation

Table 4 Laboratory data at the first visit and the last visit

at the first visit
since 16yrs of age

n n p

at the last visit

RBC (x10%/pl) 601+121 83  601+132 125 0.91
Hb (g/dl) 177+32 83 18133 125

H %) 55+86 83 54+10 125 084
Ht>60% 23(28%) . 40(32%)
MCV (fl) 91 + 11 83 92+105 125  0.61
MCV < 80 fl 12 (14%) 13 (10%)

Plc (<10l 157+68 82 14068 125 0.007
PLc < 10x10%/pl 20 (24%) 40 (32%)

Cr (mg/dl) 08+03 76 09+06 120 0.5
Cr > 1.5 mg/di 4 (5%) 8 (7%)

Uricacid ¢ (mg/dl) 78+29 71 65+20 117 0.002
UA > 8.0 mg/dl 29 (41%) 24 (21%)

BNP (pg/ml) 117+153 24  184+405 90 022
BNP > 200 pg/ml 4 (16%) 18 (20%)

ANP (pg/ml) 38+39 14 94ax162 41 02

flecainide, sotalol D\ § N2 A 5 E LT 7z, DC I,
FEVEME LM, (BRSO 3 61T
b Twiz, F72, DC % % L 72 0= S EH 21X
catheter ablation b FifT &AL T\ 7z,

it I 45 PR GR U 13 60 B (44 %) I2AT DT w72
(Table 5). B#AEEHIL, S71EREELIAL, SpO: DIKT,
GEREF T/ —¥, WHOBREESH Z M Th - 72, BF

FIEE 23 Bl AT b T W7z, A IR L O
B, BOITHS L THo7z. eEL LoERL,
LEHE Sp0: O LA, B 0w, 6 AT ORE,
WHO #fes- o3, PVRKT, BNPIK T TH - 7.
beraprost D&YF & LT, cERIAT5 BI(15%), 214t
e LAY 28 B1(80%), EALBIA 2 H1(5%) TH -7z,
b L 7z 2 60 o i IR IR 8 35 1 AE o0 16 & HE9E T,
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Table 5 Disease specific therapies

Bosentan Beraprost Sildenafil Epoprostenol n
+ - — - 19
- + — - 17
+ + - - 10
+ + + - 7
+ - + - 3
(+) - + + 2
— — + + 1
— — — + 1
41 34 13 3 60

(+): Bosentan was switched to sildenafil

beraprost (X /111 & 41TV 72, Bosentan D&)A & LT,
SEEIAS 19 151 (46%), ZAb7 L2516 61(39%), HEAL
BIAS6 BI(15%) TH - 72, EAL L 72 6 Bl D E IR,
WHO #HREGH I 2 & VANEAL, DA EOEAL, KHE
FIME O EAL, MBI T, &fldik X h Tz,
sildenafil DR & L Tk, erEHIDS 10 B1(76%), 2
b7 LA 3 61(23%) Tdh - 72, BALEGNE 2% 0o 72,

Warfarin (& 15 B0 (11%) (2 &, #Eioid, OFE
MABY (S 1), BeAEZE (2 B1), MBhAR ke Z84eE (2 B),
M8 (4 B0), RNHQB) TH o7z A BHEIRMH
MO 1BIOHKRTH - 72 P/ 34 51(25%)
WZHEAT & A, aspirin NIRBIAS 27 Bl & e b & o 72,
WIS E AR B3 30 61, Al ZE 1 61, 2 D3 B THh -
7z 2 BIASIE AL & S R 11D 72 & aspirin & H1E L Tw»
7.

1o PR R IMILAE |26 3 % 1695 59 B (45%) 12Tt T
7z. Alloprinol 7% 45 B2 STz, #ISIE, J§
J(12 B1), R (44 B1), RBHGH) TH o 7=
FHi @ L, FREEME 9 mg/dl Pl EAER B % < (10 41
/21 1), 8 mg/dl LA 7 5, 10 mg/dl L _LAS 4 5 CH -
7z.

EBEEHRETAL 60 B (46%), (EIMIX 7 B1(5%) (24T
b T Wiz, BINOWEISIE 6 F25EkEHEREEE, 15
DOHHE>65% TdH o7z 10 LLEA3H], 2~9]A
M3, 1 EOAED1FITH -7z

6. £ Tk

17 A5 s g fili 27.5 7% (16 ~ 46 %) TR L7z, 28
PRIEENIE 8 BT, SRR LBy 2 B, JifiHiam 1 B,
A SBITH o7z, EREBLSLOFER I, KRR
iE 4 1), I OAA 36, Bl 16, ZEEAe
LBITH o7z Fill 30 4F, 40 4F, 50 FEFEIL, £
NZN8T%, 87%, 76% Td -7z (Fig. 1). 40 FE4LF
TS 5 &, simple anatomy & complex anatomy

(90% vs 83%, p=0.24), Down JE & Down JELLFF(92%
vs 84%, p=020), AEEIREEAB] & AEEIRBEE O 72
B1(85% vs 88%, p=0.24) D2 HENIEHEE T LD >
78, ARBEAEBNL REABEE O 7B & ) RIS
ML 5 72 (60% vs 89% , p=0.008).

7. FiMEHREBEESETRICRIZ TR

Propensity score matching (= & 1) Fi%E & AL 72 il I 31k
SRAREEAE 30 B & W A SRR L AN THE 74 BIOIET
Rl L7ze 22, iR LR Al i $r5k
PRERIEATHE & ) A B IRA - 72 (Fig. 2).

8. ELDRERATF

O EATIE, 16 LI LW O He 2 61.5%
(OR =46, p=0.024), PLc < 14.7 X 10%ul (OR = 6.5,
p=0.009), UA Z10.5mg/dl (OR=54, p=0.03) TH>
72, 7, mEZZROGEES L, BWS45kg, W
FWE O OMREF A 2 1 kg, BMIS 19, SpO: < 81%,
CTR 2 65%, QRS 2 130 ms, MCV £90 fl, MCH < 31
pg. Plc <129 x 10%ul, TB 2 1.7 mg/dl, BNP 2 206
pg/ml TH - 7245, Az L 7-fEEF1E, BW 45 kg
(OR7.3,p=0.0004), Plc £12.9 x 10*u1(ORS.6, p = 0.0005)
Td o 72 (Table 6).

Z €

ES B A B P 120 A OFRE 12 B 2 BRIRIT SR,
FICECKk THiE SN KEIC BV TOME D%
WO F e =N S OETCOIT E A XL, bosentan
% sildenafil 23 5 2 LLET DO b D TH 5. AW5ETI,
Fr LGB IE R IC BT B A PR A 00E, W
FORIEEIRDL, Il S SRR O Ay T 12163 D RR,
LD fERR A & MR L7z
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. Upper 95% CI.
S L 95% ClI
° i ower o
5 0.6
= 05 = Age Atrisk  Survival
2 04 - 16  136pts 100%
2 03 - 30 83pts 87%
02 - 40 3ipts  87%
01 - 50 10pts  76% _
0.0 T T T T T T T T T T 1
20 30 40 50 60 70
Age (years)

Fig. 1 Kaplan-Meier survival curve of adult patients with Eisenmenger
syndrome; Actual survival rate at 30, 40, and 50 years of age
was 87%, 87%, and 76%, respectively
0.5 A

Hazard ratio 0.18 96% confidence interval 0.01-0.94
P=0.
> 04 0.0399
I
o]
£ 03 -
g
T Pulmonary vasodilatation therapy (—)
S 02 -+
S r =
o e —— J
o i
0.1 - '
____} Pulmonary vasodilatation therapy (+)
0 +—+—"4—————T—T T 17—
0 1 2 3 4 5 6 7 8
Years from 2001

Fig. 2

Adjusted cumulative mortality curves of patients with
Eisenmenger syndrome; The cumulative mortality rate of
patients with pulmonary vasodilation therapy was lower than
those without

Table 6 Predictive factors of mortality

variables at last

Univariate analysis Multivariate analysis

clinic visits RR p RR p
BW < 45 kg 20.5 0.0001 7.3 0.0004
Bw loss 2 1 kg 9.1 0.04

BMI £ 19 6.8 0.009

Spo2 £ 81% 10.8 0.0001

CTR 2 65% 11.8 0.0002

QRS 2 130 ms 6.1 0.036

MCV < 90 fi 3.8 0.02

MCH £ 31 5.3 0.01

Plc £ 12.9x10%ul 16.4 0.0002 8.6 0.0005
TB217 3.9 0.028

BNP 2 206 pg/ml 275 < 0.0001
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1. DEEBE

ARSI (P EERE 32 %) I2B W, BYih,
%, RHBEA R EOEREETE DDA 77% T,
NYHA -UHRESH 2 M OJERBNIZ 38% Tdh > 72, Diller
57 DL TIE, AR BRI R AT 37 T,
JERERETSHHDD594% 12, NYHA OFERESSE 2 1T
DREBNE 46 % 12D HNTB Y, AHFFEDJ D505
HOEWR R L, BIEFO D 5 EEDRRLEN
fEH[mCdH - 7-.

16 R ABE DG OAERERIE 16% DFERITFRED 511
72, Az RO T 3 — PR ATHT L (Table 3) 128\
T, FEED oG (IEIIR T H/0=) FERE K
THREBIZ 10%, &1 LR o =225 (g R T 550
FMBEEF) WFIE 20% 2D bz, Tk, LT
I—MRAEICB T 5 FEED OGO T 28
70% & 3 % Daliento 5 D" L W IKVHETH ),
RIFZEIZ BT B ESERNE, BB OHERED MR-
TWwWhEEZLNS.

2. TEHR

ES SEMEREZ BT 4D HLAR B X BRPRE R o AL
B L' 2 oML, 10% ', 16.5%”, 35.5% " Td -
TSN TS, RIFFETOLEAME) OB X
6.6% T, INLOIMEGEILE L TEY» -7 (LESE
{122 W T, Daliento 57 2% Holter LK & 2 #%
FEATV, FOMEEIT 222% L HEE L TWA DS, RIF
ZEDLEHIADSERE L 7.4% T S O 12T
WHHETH o7z, 72721, RWIFETIEEHIZ Holter <L
BHEEONTWEDIFTIER L, HERTELLBHD
FHhELoTEY, #NHHL TWATREMESD 5.
Lt Bl ZWFZE T Holter LB % & V), IEHEZ L
EUANEIROBE 2R, 2R E OREIZDOWTY
O PIZT B0EN D 5.

3. £HEGHE

WM OBEA 24% L i b £ <, EROFHE (11 ~
202%)" P L FEBETH o 72, — 7, FHEIIRIME G
FEDBEREIL 3% T, FKOHE (20 ~33%)7" " X
bRV HEEE Td o 72, Broberg 513, FHEIIR M4 E 2,
older age & Mj-[ZEH¥RERE 2 & i Sh IR I 5 E DA 12
BLREL TWa ERELTWD. RIFZEICBVWTY, i
BIRIMAR ZERRFEB OO T T — FUM AR o fe OBk B
BIOMEE L, MEhIRIMAEZERIEZ A B L 22 WIERT & )
BHEICEDP>72(75% vs 1.5%, p=0.003). F7z, fii
B IRERRIMARE DBEFEE DMV BLR & L C, iz
DT AEBEPE EDSHEN 5% M- o722 ENEZ D

N5, 512, 7TV 7NHIZBIT 2000 OBk ZE
BREOHENAANE L VIRV &0 5, AFE-E
TITNEOEHD 1 ODOTHLURENEDNH D, 5
BT SRS & 0, IERE 2 Bl Bh R A% 2840 O SHE %
HEDPZT BLENRD 5.

4. BaRT — 2 DR

16 & DERI S Iy & i B D ERIR 77— & % Hig
L7:& 2%, NYHA UHERESHE T DL F O FEF O 4HE,
ORI O, R L E o GE IERST T
) BEREIR TIEBI O BE DS, HIBKED O Ri% %
BELCAT TR L7z, —707, R RRFEAME O I H
3ZH 53, NYHA UDHERE S EOEALIE, (KEE SR
FEDOHEST L ) T L AL ERREREE O HEATHF N TH
LU N EE A BN L. T2, WMD)
BEde S IREZ BT THBIET LTz, 40
OBETIE, REZHROMPIEIL, R ORI
R (r=-0.02, p < 0.0001) & SpO2(r = +0.29, p = 0.0002)
WCAHIBI L CTB Y, ERFRIME R 7R M ERHE 2 E A5 M/ MK
BN boTWbEEZONL. Tz, REREN
HEIHD LTW225, 2 UL S RIS |2 k3 2 #
KOPEEZRLTNEDDEEZ NS,

5. AFHAE

PUOAREFETIE, digoxin 7% b % < # 4 HOIE
Bz $2 G- S I, spironolactone & & Lo F R A 1349 3 &
DHEBINZ P G & LT w7z Diller 5 O R T IS,
digoxin 2% 10%, FIRHFIAS 27% DFEFN G- SN TH
D, AWFFE T digoxin O BHE A E WETA] T - 72,
digoxin &, EEMEOL OAEIIK L TRRD S 51
BEEEHHLDD, TNE2LRHTLHIUET Y ATZL
<, ZOMMICEL T, EMRORBEDORIZHED
FIOHERE F 7213 T b-CY E ENT W2,

VI NRAEE L, 16 Bl FZ S, 9 BlovE4H
UK L TITHh LT 72, Tonger 5 913, (L FRIAHED
B, G OAEE ) BRREROE L BE L, L
ORI TR B LI L 2R L, W
OMEFFDERZGRAE L %25 T L ARBL TN 5.
amiodarone 1%, Z 9 L7ziAFEOMEI D0, F7-1d
LEHHCH LICHVLND L H 2% 57275,
sildenafil & O BfHI1ZZE5 T, bosentan & DFEH {1
e

il L SR AR AR 1 44% DIERBIZATH AL, Diller & O
45 (10%)", Dimopoulos® & O #Hi45 (29.7%) 12 <
T, AR OMINE IRREGIE B OE G Lo 7.
FHN DR AR L 48 I THI S A2 7% > 7225, beraprost 1
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AL L% <, bosentan 1 3H P EALE L2 o
TW575, EALBID 15% & % 7> o7z, sildenafil
WFEBE DSV b D0, YEEFIOBEEDE <, EAL
BIRLHIEFNE o7z, BIED &2 A, BS FEFI T
9 5 il ML PLEEHEE O evidence 1&, WHO #&HE 246 1T

DIEBIZ 3T % bosentan DEIE DAY Td 5. WHO
Hehe s T OFEBNI T 852212 oWTIE, ES

Bl D evidence 13 7% V2 A%, Galie S (& I 2 AN EEIR
FRITEEOREBRERIMIE R EOTHRAR L SILAREH]
Y ZELTREVOTIRAVPLRELTWVEY,
ﬁ?)ﬂﬂ?ﬁi I, HEFEE L BEEAREGHRICS 20 Db 6T

IRRIR A5 TH HEHICH LEETRETH

. BRI T8 TRV O E M E AR IR S
?(L% EENTWAE™, HE1Z bosentan & sildenafil 1 %
MLZE, cytochromeP450 CYP3A4 OFFEW)E L5 &)
B LCIERT %720, sildenafil DILAFEEEA T2,
bosentan D M LD EF-$ 2 L) s 2R 3
$ 5. #% 3T, lIversen 5> %% bosentan | sildenafil %
BINL, 6 4BBATIICEE L 2o 7208, RHEFEOFR
FERMEIZ EA L HE LTS, 4%, BimEdk
IRFEE DY) 7 BAGAEE], Y 70 HEH SRR & B A
WA A LEN D2,

Warfarin O # 3/0EANE), TMBEZE, ISR i &
BIETH o7z, 72, 4FlTIMEFHE LTSN
T, —7, BIOEHEZ1BloRTHo72. 7
A4 BT 4 TiE, ReFSHRTBY IR T / S m
B DR P Bt 55 I (IPAH/HPAH) (26 L Cofli L, 5
MR RFED RN FED < H S O HEAE F 721 T
a-C¥' L 7o TV 275, ES ISR LTI, MR % B
R30S H Y, %@F@J‘\ﬁ‘%é Diller 5?13,
W& I % 0 70\ F 72 3B QWK I A £ 5 Bl Eh R Az i
DEBEFEITH L TDOHA warfarin x#1H L & LTW5. 4
%, WA EBIZEIC XD, BBIR I E OB E % 5D
warfarin DLFEZ R T 2 LD 5.

HEREFM DL, IPAH/HPAH (2xF L ClE, HEME
DRIFEOHIHED CHRNIERY F 721 TV e o T
WA, ESHEFNIZX LTiE, Pl b mMomksE
BHICL B EMTHROWHITAMINTE ST, #ie
BEE LT 5 Y.

6. £ F#

RIFFETIL, 47% 2B L, 18% 2V M A4
JETdH o7z, ESHIEBNCZERIED L WEHIE, #wE O
Y Th o727, RIS FH DD B, 2 BlIATL
FEMBY, 1 BT LTz, (LEMEB TR
TLz26l09 5, 1 BHNTEEMEIEFRH#EA S (TA 1

o), 1BIIEE=RAFMEALE(ASD) ZEDHTHY,
TNENPSVT, AF Z i, HOAEREIRA A -
THEBITH O DEMBIOFHER & 7 o 7T REMED S W
ZEIRFEBI 5 BIOFERIIAEA T, ANEENR & DOBEDEED
NDH, FEBIEA D mico, HEHFEICEEHT 2 2
LIXTE Lot T BIFOFERE LTE, R
FPRDAMS, KREMEm, ke, F17rRBik
f e, SUE B'Z@UHJM&E” JIlIRER i liﬂuﬁ%& ENE 2
ENTw2Y. S, HilNEMZEICL Y, RREDOK

KR fEb il FICOWTHHL TW S BE NS 5.

30 4F, 40 4, SO AEFEMAEFERIT, TN 87%,
87%, 76%C, Diller 5 DG L IZIZFMTH > 72.
AWEFE T4 simple anatomy & complex anatomy #f (2
BATRD LMo 7208, UL complex anatomy O A=
F£587% simple anatomy & V) i\ & § 2 % 0 i
LD RWFZETIE, complex anatomy @ 40 fEAAF
%1% 83% T, Daliento 5 D57 (40%), Diller & O
A (60%) & B LT OIS P Ic@E o 72, AR
& Daliento & O & DR E &L, FHROZZRL
Wb EEZLNL. W, GRERLEHLEOZE
WRELHEL WD EER %ﬂ%. —7J5, Diller 5
OWED IO OZZHEY L KX HEE RV,
Down JiE DHHFE 7 28% & ABFJE (40%) & 0 Ao 72.
Down FEIZDWTIE, HEEZZTHRP 720740 4F
HEAFEEHT92% T, Down JiE T 7% WHER] (84 %) 12 I T
CLARMTH - /2. 72, KWEZE TIE complex
anatomy51 B, BEMERIEDS 2260 % Ho, €0
N Down JEAS 16 Bl & i CTwa7z. 2D X9 ZiF A
AHFFET D complex anatomy DAEAFFEOE S 255 L
TWBIREMED S S, 72721, complex anatomy Téi
W'I‘)Eﬁfﬁfﬁ/%ffﬂ’? — 5 == R PASH R i 5

& B EIFWIIES 2 LR IR T S .%f)‘
57< B2 Efr P RI2oWT
DEPHTLEbDOEFEREINS. —F, FMEEES

ZBWTHBICEFRPEP 72, Zhid Saha 5D
WYL =% LTHBY, RMEEEBIZ DV TIAREIR
T EOFEBRERVEBBIESLETH 5.

Propensity score matching (2 & 1) %% S L7 fili I8 1k
GRIREETE & I S PERBE R AT OSE R 2 R L
7ok A, BMEIRFEERE O TR, RHATHE X
DA EIEA - 72, 2 #id Dimopoulos 5 D i %
TETLHRTH Y, FEIRERES A RO

Tl simple anatomy &

IZHFG T AR RIR Sz Sk, B S W5
L0 OtERERE S, AEIR, &S aIHENOMRE ED

BREL TW S BED B 5.
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7. ECDORBREATF D%

16 R EDMEET— 71, RilME%2 %< &7
W, BERTOAREZITV, HtZ61%, PlcS 14.7 X
10%/ul, UA 2 10.5 mg/kg 2SFE1- & OBEK T Tdh - 7-.
T, WREZBEROF—F 1200, REMEZ 5%
LC, ML fElNT %2R 7z BRTEITCl,
REA, BMIKME, CTR &fE, QRS KFHILE, SpO,
ffif, MCV {fi, PLC ff#, BNP &k &S &%
AT L B LT 7zAs, BRar L2z Wi,
BW<S45kg L PLCS 129 i TH o7z,

PRERAESEDFE OG- Th 5 2 & 1d#EEITH
BEENTWE"Y, AR TIE, WZET—y TIIEE
REER T CTH o772, iz T — & TIRBER
Fr ooz, F7/ —PHERELEBRIZBIT
% R RBRIUE O SRR L, JREEOFIIUTHEICH B & &
NTHH® ) FIFEA % 3 OB e R & = R H 72
Sk R RTDHEA T WS, AR TIE, B RERIMAE
V23 2RI B B 1T 2 it sz 75 R O R R E O S F- 39
1 6.6 mg/dl T, RGO FIGE (6.3 mg/dl) & A 7
N, o7z(p=042). DF D, RHEZLEOIREE
EIZEBICE DB SN T WD 20, EeGTHROGHR
WTE LTHBIZR S o RENEZONS.

RIFFE T, WA B OBRMAE AP L 72 G A
FThHotz, BAEEIEMTRICHEET S E Vo5
LIEED L ZAHM|E I N TRV, FIBIEED S 1kg
Dibofk&ERAd & BMIMRE S Edr i L BELTB
D, PEERILIG & O F 72 13RS IRAE DB L T
AU REMEAVRIEE NS, T 75, cardiac cachexia &
L COMBRERE E 2 S L T AT REMED S 5. AE IS
DWTIE, HERANEEZDS DY, fEbEEF & LT
HEOZRZBIZOWTIIMENH LS, SHERTNERE
TThrHEEZLNS.

F 72, MU & 007 L 72 e 7T - 72
AR L 72 £ 9 12 /MR AR 35 I R0 7R I kb 25
JEERE L CTWa . i, AEEKOBINC X VI
AEREREAME T 5 2 &%, B0 BRI X 1 &
V> shear stress 234 U, &R B3 % k3 2 & VA8
ReEzZoNTWE, 2F 0, REERIMAEIC X ) ARl
BRI DSEAT S A & /MR B X O I J6k ] 54
RLT, ERTFENELATLIENEZOND. L
&Y, BSHEFNIKE S 2 5 oo il i Pk R ik o 8
B2 % P BB, ARIFZE TR E N fERE T H—o
DBELRLDOTIE VP EEZLND.

8. Limitation
AFFFEI, retrospective study T V), 16 % LIBERZ

KEOMA T — Z I REMED S <, FECOMAL L 72 faki
WFE2RDDLZENTE R Fi, MMEIEER
FEIZOWTIE, Ahtiak TN A EREN R 5
Zl, MRHEPFBNTH L7200, ZNENOHEY)
OMFERCHEEEZHLPIZT LI LI TE LD o7,
Propensity score analysis @ B |28 H L 72 {¢ J8 2 5114,
AR TFRICEETZRTZ2TNTEHEATYRVZD,
FECER DT 2SI M YRR D A DR R & Wi T &
v, KR O SNk E H AN RS EO
15 ik Tdh 2 h5, KIO ESIERZMHEL T 5 & i
SV, BRESCEMRIIOVTE, /MGG L T
WAHIREMEIE D B, S, EIRGNFI O T &0,
KRB % LR FE S E £ L v,

L

RINZ BT, BiMAEIRFED S K L oo d 5 I
@ Eisenmenger FEMERE DI & T 7245 K, NYHA
EREHE 2 TMOSERIDS 38%, A ULANEERIAY 16%,
EEMHEIBID 13%, LEHIABIH 7%, EHEIHE
BIAS52% % & Tz, 50 FLELFEIT 76 % THRIRGE
NEhotz, FHEDMEMRETIL, FMEEAES, (KFE
B, MR BT - 72, F 7z, s LR
DI RBATHE & VAR, IS IR L A AT
RaWHET L REEAVRIZ S /2. 41k, prospective
study 217\, Z2IRIED fE bR 1, fili i LR vk A3
DR S REIREB X O EH A 0HEIC RITTRIHRIC
DWTHGET T 2 LN H 5.
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