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fRsdauwATaNINve ldlsasan wue neuasnislasuen Bosentan A1 Mean PAP by

o

RHC A1 PVR by RHC Way A1 NT-proBNP anasat19idud1Any (p<.001) JAtadsiviniu

o

9.4, 1.64 UAZ 642 (95% Cl 7:12.5, 1.09:2.36, 313.8:809.15) AMua1AL uananil A1 Cardiac

2
= |

index (CI) ANLa@e RV TAPSE by echo WazA1 6MWD 1ANTU ae19ldadAtynieaia (p<.

|
g a

001) VAN@ALYINAY 0.99, 5.64 LAY 66.39 (95%C| 0.66:1.37, 4.75:6.54, 56.08: 76.71)

o

o o = i’/ d” v @ 1 4 v o dd? 1 a o id
AINAIAL NTANHIATIHLAAS LAWY 81 Bosentan M0 linan 195N AduasineliadAny

o
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a o
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EFFECT OF BOSENTAN TREATMENT: CASE STUDY AMONG PATIENTS
WITH PULMONARY ARTERIAL HYPERTENSION ASSOCIATED WITH
CONGENITAL HEART DISEASE IN QUEEN SIRIKIT HEART CENTER

OF THE NORTHEAST

Seehapong Phetcharat*, Pattarapong Makarawate™**,

Ubonrat Toimamueang™**, Kaewjai Thepsuthammarat™**

ABSTRACT

The objective of this preliminary study was to evaluate the effects of Bosentan
administration in patients with congenital heart disease with hypertension of the pulmonary
artery between May 2015 - June 2020. This study found 33 subjects according to the
specified criteria were mostly female, mean age 23 + 0.8 years. The male sex ratio was high.
There had no associated disease. It was found that after receiving Bosentan, mean PAP by
RHC, PVR by RHC and NT-pro BNP reduced statistically (p<.001; mean: 9.4, 1.64, 642;
95% Cl 7:12.5, 1.09:2.36, 313.8: 809.15) Respectively. In addition, the cardiac index (Cl),
mean RV TAPSE by echo and BMWD in creased statistically significance (p<0.001; mean =
0.99, 5.64, 66.39; 95%Cl 0.66: 1.37, 4.75:6.54, 56.08:76.71), respectively. This study
demonstrated that Bosentan significantly improved the therapeutic effect of both exercise
performance and clinical efficacy. Improved right ventricular function, decreased in pulmonary

arterial pressure and pulmonary vascular resistance.

Keyword: effect, bosentan treatment, congenital heart disease, pulmonary arterial hypertension

* Pediatric cardiologist, Queen Sirikit Heart Center Northeast, Department of pediatrics Faculty of
Medicine, Khon Kaen University

** Associate Professor, Queen Sirikit Heart Center Northeast, Faculty of Medicine, Khon Kaen University
*** Advanced Practice Nurse, Nursing Division, Srinagarind Hospital, Faculty of Medicine, Khon Kaen
University

**** Bjostatistician, Clinical Epidemiology Unit, Faculty of Medicine, Khon Kaen University
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NANAIUALLIUAKNA (Background and
rationale)
N19EANNAUNARALIABALANLAAEY
( pulmonary artery hypertension: PAH)
. J 9 4
ungueinisidszneunae iuilas
melalidn Wuwdumien mihiaduas
- N Py
TANANMFNIAINNIINHAINFUNIULDY
A ] 1 ‘ﬂl ] v
naanlaantlangeatngsaiilas deuali
HUo8 T uLAnIDINITUATINITUAAITLTA
AINNITAAAILBIAINNANNITO I UNITREN

o

o o = ] v o 2 12
mawinlatnunnadanalienyduduag "
Tsaialaiin1suanImA (congenital
heart disease: CHD) 1HaNAn198mAN19
- A o ' .
TuarasidaaflTandn systemic to
pulmonary shunt 11 UALWAUANTRINTT
\inniae PAH Tudilaa CHD’ lna®
systemic to pulmonary shunt i e
nnindIunueesidenldidenadng
1 dl 1 v o A =
saliles denaliniiinanndanuasdand
n17U5usa tN;a endothelial dysfunction
ARNEAVEUTDINADAIADARANT LHANTT
o a , = 2 A a ]
aulsasialil audeduguusanizandn
Eisenmenger syndrome (ES) ganule
szsnniferas 1 9935108 CHD vianun’*
gilael CHD Tuglunjaziia PAH Uszannd
faeay 5-10 § functional capacity Aiueas
Feaei1ldems A8 uasnNIsuaU
T2NEIUNARZANTY 2 1911 LN AN TFane
Tunnsfnmie 3 win uazAn ldanelunng

v 4 X
AUATNENEITY
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Tuilaqifuusidnazianiseinsa CHD
Aaws budean dadqauued PAH-CHD 14
TWldanas winduinawnezgiag CHD
~ & & P 2 o ~
Heng U197y Llae 1y InIuNnNazi
PAH I8 N12AUNLEIRAAINNAUNADA
P P = |
Wwanlen Aa 81 Bosentan T9aZTa8an
n3fia morbidity lugdtlaenguil® Haneeu

1 v d’l o v
Wua1 N bde R luszazanaazna A

aa -ai-ald?/ 6,7
ANAINTIANATUT ARINAINITDTUNIT
aann1adludag 2 Jusn Tianas®  um
AINAIN1TD lIUNNTRRNNIAINATANAS
naganlasueruiuiu 217" an
o a o £ o 1 =S Y o
wanguauIdanisldandanansaclsin

21 Bosentan 1 g lunssnndilaenguil

- v

fiaudWala@3nn aeilie CHD 1iln
moderate to severe pulmonary hypertension
(MSPH) wazaila Fontan with high PA
Pressure (Fontan) G?I\‘ir;;:ﬂfm CHD 2 mﬁm‘f‘:
finansannaeslsaLazneBa3sInand
LANANIAUREN9T ALY WaE PAH MAATL
K1)t CHD v 2 1ilniiasRnasianismnii
TsAuacdnInNssenTanluatinamn At
asflanuadludesdnendsvifiunanisld
#11 Bosentan lug1la8 CHD 71l PAH @
1#5081 Bosentan lududifala@@ng
TngiszaeAraInIsAnE (Objective)

1 iieAnelsziiunanislden
Bosentan Tugtlael CHD il PAH luguel

A F3NAN AR UEDNIRENLATS
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2. WeAnw I FausuNanislden

Bosentan TugtJael CHD 18A MSPH ua

1
a A

71n Fontan N8 PAH Tuaueialadsn

o
&
-
-
4

MMARZSUaaNRLNMe

A8n19ANE (Method)

\flunnsfniiieedu Inesinnn oA
dayariae (case study) HaUNAT AN
seflaudihodausifeunnmninu 2558 -
\Aa U QU1 2563 Emmmu?;uzgm
nsAneuaziTedina@eTin

WNEu9iAALLN (inclusion criteria)

1. e CHD 1fiadaouazldiden
Aiflnegnrecidenlilien (septal lesions)
LazinnsfinBunnaedenlilen

2. fitlay CHD 7l PAH FauslszAv
Ununareduly fanesfinausuiaas
waeAlaaALAIlanganInngn 20
faAmaslsen (mmHg) 14l Ahagaann
N13M9I98UE latiagqn

3. filasdiiaunnasin puimonary
vasoreactivity test W a9 8¢ lungu
responder PAH

4. §Uaealungu Eisenmenger
syndrome (ES)

5. E;TﬂQH‘ﬁlfl WHO functional class
Fausisean 11 31l

6. fulnafneldfunisinudanen

pulmonary vasodilator drugs FaauNnau

911 (background therapy) WANBINTUE A4
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=< o

(clinical worsening) |44

%

wilusealasusn

o

Fa7Ndad Aa 21 Bosentan 111115010

'
= a

LK LB

7. WSUNII N HILATUTERANN

T I

nssnmsiaLiiasnAue i ladana

WNUTAREAN (exclusion criteria)

v o . .

1. {UaenNN19NI9 I uLRIA LY
UNNIRY TEAL liver enzyme gaiALNAA
ALT 4@z AST N1NN91 3 LN189ANGI4A
1nA vizateflulsasumialaaiauii

2. filasdfinnavinanuaeslnunnsas
=
Fnnzlpane

3. Filaednnaslasuanndseeudn
= = a aaa \
Hlanranazinndgasenseudneen (drug
interaction) L& Bosentan 1o

4. filaunddyna left sided heart
disease Wi mitral valve inflow obstruction
(mitral stenosis, cortriatriatum, supramitral
valve membrane) tusu

5. Hilat CHD ARNsALWALLFIN.
N19DNUDINL LA BIA19TIN AT HDIANS
£%
Ciald]

6. fuaauneanniavsvnsaiuay

do eas

N1gAANAT Ny e

N1FANUIUTUIAFAIDENG

ATUITUANN BMWD a1nN1TANEN
HAuun ' wudn Aewldan Bosentan H
ANLAAY BMWD 417 Lume UaalAe

Bosentan {ANL2AY BMWD 494 n 482

Wwee't Taan1vuessAUTEENATYNINADA
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v
o o

=0.05 AsuuAqnsnn e lElANINg Zg, =
1.96 warn1uuAgIuIAlun1MAaeL
windufeaaz 80 (B=0.2; zg =0.84) 16
PUIANFUFAIBENAINNITAIUI 22 318
TunsANHIATIHNguAI RN IR ARIANLTR
o’dl ° yal o
psnurmiuualiiatuu 33 e

2 2
0 (Zypm T Z1p)

(g, =gy )

(1.96 + 0.84)2

— 2 _

n= 08 7 2822
N =22

Wasanniluniaiudeyanszidou
£ o 1 dl o 1 a Yo
aunaalugagnainiiuun wudn Jgiae
AN LTI A AL LAZAAAANTIIUNAR UL
33 918 AUATIINANEHLaeiante

LAFRINAN b Ll uNsAL I UNN5IAE

4 a4 des e e

LATRINAN LTI UN1TIY AD LUY

o K

o a o =
UuNNUayaldat(case record form) T4

o K 9 vLa/. a

unndeyas laun 1wa ang Juihewil 7
i3ul#e1 Bosentan AN Scr, Hb, Uric acid,
Eisenmenger syndrome, Co - morbid,
Underlying CHD, WHO functional class,
Oxygen saturation, Cause of death,
X o 2 prg g
follow-up time uazduWw/inaW/LNAugAnNIs
NBI UWATHATRINTTNHIUILLNUANNA
n1MIIaaIuiala N1TATIAAANLAYS
v o a 1
deviauiala Lazn1rlssidunanauiLa

naalF5ue1 Bosentan @4l wA 6MWD,

Mean PAp by RHC, PVR by RHC, CI
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(cardiac index), NT-pro-BNP, was TAPSE
by Echo

AEnsiiusIusIndaya

a a

PRIAINNNIUNINATUNATEITTTH

o

nisaanlunywel wazlafueynyinann

g1uaen19Audala&3nA iieaaLiy

e

2 o =3

29UT9NTBYATAE ADLEHIAELALTILIIN
¥ = Ll ¥
dayaaniasvidaugilialngld case
record form Tugaainifinuun
N153ASIZUTBYA
Aaziteyandallsunsy stata

version 10 a7 14 TauA A2ND Fasas

A1LRAe dquidasiuuninsgiunie
ANEagIu Antefidusflng Anderson-
Darling test /independent t-test/ Mann-
Whitney test /chi-square test / Fisher's
exact test paired t-test /signed rank test
/linear regression WAL median regression

NSRNNHANENQANAIDEN
.
il

Tasan1sdeilasunissusadann

ANLENITUNITATe89TUN19Tq e T el
NN ALTauLiY LarnlasenNIg HE

o o a o

631511 wuutunndeanadssldisiadae
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vivdayalugdiivndngiunisidedeesi

daaadulaziilunauay

NaN15ANET (Results)

ANBUSURINGNAIDEN LNATE

16 978 (FRaay 48.48) INANILY 17 918
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(Yetay 51.52) 01¢)iade 34.82 + 20.26
1udfilemgan 24 318 (Fasay 72.73) AN
median follow- up time 1 (1,3) R
functional class II mﬂﬁqm 25 918 (FReay
75.76) AN median oxygen saturation 92
(85, 97) 1UaFidus A1 median Serum Cr
0.7(0.6, 0.9) mg% A1 median Hb 16.5
(15.9, 17.2) gm% A1 median uric acid 6
(5.4 ,6.9) mg% (mm\‘iﬁ' 1) NANAIBENY
filae CHD a¥im MSPH Ha1u9u 25 318
(Yasiaz 75.76) a1giais 42.2 + 17.26 1
fndaunAr e LazuiaInaLAeiy Ae
WWATIE 13 918 (Faaay 52) LNANIN 12
318l (5R8AY 48) NN1ITUNINTRUTINAE O
78 (Faeaz 36) AN median follow-up time
1 (1,3) 1AW WHO functional class Il 111

dqulnnjfasuaz 80 A1 median oxygen

~ 442 ~

917417NIIWENUIGININTNTY NUIINEALTOULNY

saturation 95 (90, 98) tUafLdus A1
median Serum Cr 0.7 (0.6, 0.9) mg% AN
median Hb 16.45 (15.9, 17.2) gm% AN
median uric acid 6.5 (5.9, 7) mg% (R34
71 daunquatetegiae CHD 1iin
Fontan #3719 8 318 (Feaiay 24.24) ang)
\ade 11.75+7.29 1 §nsndauinaAnd
NANNINNWATILINAY 2:1 nenedl
nazunandausiuaae A1 median follow-
up time 3(3,3) A8 WHO functional class
Ifugdoulunfaaas 62.5 A1 median
oxygen saturation 85 (76, 85) e fifus
A1 median Serum Cr 0.6 (0.55, 0.9) mg%
A1 median Hb 16.75 (15.85, 17.25) am%
A1 median uric acid 5.65 (4.6, 6) mg%

(M13799 1)
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¥
= Y a

A15799 1 dayatiugIuLacdayanIaARENIeINguAf8E

a9

1lAraInEANNAUTRaAlRanlangs

Taya Tnagan MSPH Fontan prvalue
TagIsaN auau (Sasay) 33 25 (75.76) 8 (24.24)
age (1)
Mean + sd 34.82 £ 20.26 42.2+17.26 11.75+7.29 <.001°
Gender
gnel AU (Faeaz) 16 (48.48) 13(52) 3(37.5) 688°
M AU (Faeaz) 17 (51.52) 12(48) 5(62.5)
follow-up time (month:.Aaw)
Median(P25, P75) 1(1,3) 1(1,2) 3(3,3) .007°
co-morbid
Yes auau (Foraz) 9 (27.27) 9(36) 0(0) .073°
No anuu (Fasay) 24 (72.73) 16(64) 8(100)
NYHA functional class
1 A (Seuaz) 5(15.15) 2(8) 3(37.5) 154°
2 a1u0u (Fasaz) 25 (75.76) 20(80) 5(62.5)
3 a1uqu (Fasaz) 3(9.09) 3(12) 0(0)
oxygen saturation (%)
median(P25, P75) 92 (85, 97) 95(90, 98) 85(76, 85) .004°
serum creatine (cr) (mg%)
median(P25, P75) 7(.6,.9) 7(.6,.9) .6(.55, .9) 483°
Hb (gm%)
median(P25, P75) 16.5(15.9, 17.2) 16.45(15.9, 17.2) 16.75(15.85, 17.25) 528"
uric acid (mg%)
median(P25, P75) 6 (5.4,6.9) 6.5(5.9, 7) 5.65(4.6, 6) .058°
aindependent t-test, bl\/lann-Whitney Test, °Fisher's exact test
MSPH = moderate-severe pulmonary hypertension
HANNIANHINUAN G1l9e CHD Wa 2 001) anasat e Tusd1ATYANAIAL d21
13l naalasuen Bosentan A1 Mean PAp A1 Cl (95%Cl -1.37, -0.66; p<.001)
by RHC (95%Cl 7,12.5; p<.001) A1 PVR ﬁ"]l,'a?llﬂ RV TAPSE (95%Cl -6.54,-4.75 ;
by RHC (95%CI 1.09, 2.36; p<.001) uag p<.001) ay 6MWD (95% CI-76.71,-
A1 NT-proBNP (95%Cl 313.8, 809.15; p<. 56.08; p<.001) Lﬁu%u@ii’mﬁﬂ/ﬂﬁﬂﬁtywm
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ADARINANAL (mmq’?‘i 2) Taewugngilae
CHD a{lm MSPH A1La@® mean PA
pressure NaulAE1=58.8 + 20.53 mmHg
naelian= 46.61 + 19.39 mmHg AN
median PVR faulaen=6.85 (4.26, 10.47)
mmHg. min/L %89 laa1=PVR4.2 (3.02,
8.05) mmHg.min/L A1 median Cl nawls
81=2.65 (2.25, 4.5) naqlae1=4.18 (3.5,
5.82) L/min/m” A1 median NT-proBNP
naulAa1=858 (373.9, 1431) pg/ml ¥a4
IAen =252 (103.1, 445) pg/ml A1 median
RV TAPSE naulaan= 12.5 (11.25, 14.5)
mm. naalAe=19.2 (15.6, 21.25) mm. AN
median 6MWD naulaan=265 (240, 300)

Wm3 uaalaen= 325 (310, 350) LuMT

(A1574 7 3) @9ugtoe CHD %iia Fontan
A1Lade mean PA pressure naulaan=
20.5 + 6.85 mmHg #a<dlAa1=13.13 + 3
mmHg A1 median PVR naulsan=
1.91(1.26, 2.21) mmHg.min/L naslaen=
1.13 (.94, 1.15) mmHg.min/L A1 median
Cl=5.58 (4.17, 5.80) L/min/m’ naaleen=
5.98 (4.97, 6.2) L/min/m® A1 median NT-
proBNP Aaulsean=415 (277.5,623.5)
pg/ml naalaan=106 (102, 207.5) pg/ml
AN median RV TAPSE naulaen=11.23
(10.37,12.63) mm. na<laan=17.28
(13.45,20.77) mm. A1 median 6MWD
naulea1=300 (287.5, 300) LNAT UAY L6

¢n= 347.5 (337.5, 370) AT (AN9149 9 3)

AT 2 Wleumaunansinnaulaznadldiuen Bosentan lugilaatsaalaninisus

o a Adld o A
mLummmqmmmumam@@mmﬂﬂmy (n=33)

HRANE Aausns URINIFENEN Difference 95%Cl p-value
Mean PAp by RHC
Median(P25, P75) 50(26, 65) 38(17, 49) 9.4 7,125 <.001°
PVR by RHC
Median(P25, P75) 5.15(2.02, 9.85) 3.25(1.36, 6.8) 1.64 1.09, 2.36 <.001°
Cl (cardiac index)
Median(P25, P75) 3.25(2.45, 5.34) 4.5(3.5, 6.05) -0.99 -1.37,-0.66 <.001°
NT-pro-BNP
Median(P25, P75) 642(320, 1250)  199.7(102, 344.2) 497.8 313.8, 809.15 <.001°
RV TAPSE by Echo
Mean # sd 13.35+5.21 18.99 +6.07 -5.64 £ 2.51 -6.54 ,-4.75 <.001°
Six-minute walk distance
(Mean + sd) 273.91 £ 53.02 340.3 £ 48.84 -66.39 + 29.08 -76.71,-56.08 <.001°

®pair t-test, ®Wilcoxon signed-rank test
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\WWeasanansnizdilae CHD 13n
MSPH Ly Fontan HANHMUENaNFaNIN

a"m:rm:mqﬂaﬁmm:%’ﬂmﬁuimmm

a
v o

ARumnsna
1
(p<.001) follow-up time (p=.007)

v
o

nguAnaLIaNITANHIAS 1

o o

adeldadAnyn1eada laun an
oxygen saturation (p=.004) T4a1ailuase
Han1T N EUAIlATUEN Bosentan 16 el

tﬂl 1= = o o 2
WallFauisunanissnenasnslaen

v
' o

Bosentan WUANH LA PVR 71171

a o

el

v

ARy

NANITFNEILANFNA WAL A1Aty

(7

NNAB (p=.04) (A17197 3) Uaziienngey

Aot linear regression LA ¥ median

4 y g o
regression LA AIUANTBY ANUF 1UN
A9 WU 1a9n19 A5 U1 Bosentan

o o

W41 HalduansnaiuateldadAnyng

A0/ (MN9197 3)

AN919% 3 nadwinARinedngusinetegaalsavialainisusnie 2 Tila neu waz

RalFsueN Bosentan

NAANENS naulasuen waslasusn Crude p-value® Adjusted p-value®
HiiTal MSPH Fontan MSPH Fontan Change Change

(n=33) (n=8) (n=33) (n=33) (95%Cl) (95%Cl)
mean PAp by RHC
Mean + sd 58.8 + 205+ 46.61 + 1313+3 2 264 427 579

20.53 6.85 19.39 (-2,9) (-11.32, 19.86)
PVR by RHC
Median 6.85 1.91 4.2 1.13 .88 .040 57 525
(P25, P75) (4.26,10.47) (1.26,2.21)  (3.02,8.05  (94,1.55)  (.01,2.27) (-1.25, 2.40)
Cl(cardiac index)
Median 2.65 5.58 4.18 5.98 -73 .059 -.08 848
(P25, P75) (2.25,4.5) (4.17,5.81) (35,582 (4.97,6.2)  (-1.43,.040) (-.95,.79)
NT-pro-BNP
Median 858 415 252 106 259.85 130 149.72 680
(P25, P75) (373.9, 1431) (277.5, 623.5) (103.1, 445) (102, 207.5) (-52.5, 831.3) (-587.13, 88657)
RV TAPSE by Echo
Median 12.5 11.23 19.2 17.28 10 737 .88 759
(P25, P75) (11.25, 14.5) (10.37, 12.63) (15.6,21.25) (13.45,20.77)  (-1.9,3) (-4.93, 6.68)
Six-minute walk distance
Median 265 300 325 347.5 20 109 -21.63 425
(P25, P75) (240,300)  (287.5,300) (310,350) (337.5,370) (.45, 5) (-76.40, 33.14)

 Mann-Whitney test, °median regression adjusted age , follow-up time , oxygen saturation

917417NIIWENUIGININTNTY NUIINEALTOULNY

IV 8 a1l 4 Aa1AN — 5UIIAN 2563



NNEILUF

- Mean PAp by RHC #u1efie A1Lad

ANNALARAIABALAILEA (MMHG)

- PVR by RHC #1184 ATANAIUNIY

naeAdenlen (mmHg.min/L)

- Cl (cardiac index) NH18ID4 §m3N13M0a
A o a 1 d‘l’ Q‘IQ

1a9aanaanaInFilaly 1 wn sanenng

2899°9N18 (L/min/m?)

- RV TAPSE #H18109 s281zn19iua U8

v
a o

audalalnsAaladqu lateral annulus
4 , L.

LA UNLEU1 cardiac apex Tudq9%ala

A o = A = °

TUFAY (mm) M8 ANNLIBNTINI9NNNY

o £ 1

1892 la%ia9a19991 (mm)

- NT-proBNP #1819 A1Hans2a NT-

proBNP lulaan (pg/ml) 39ldnsaifiade

nazsialasuiian

- 6 minute walk distance % ¥ 18 04

S o o o a y
sraignantinnianIntntnlsiuing 1o

grlaenmiwda o iwean 6 win (wes)

31500 (Discussions)
NaNNsANHEdeRAdRIRUN1sANEA
“BREATHE-5" trial %QLﬂu multicentre,
randomized, double - blind, placebo-
controlled study ﬁm:r’flut:fﬂ'm ES (anu3u

Yo

PDA, complex CHD) ﬁblmium Bosentan
AU 54 318 angNINNan 12 T sy
AWK 16 4Uanf Taed primary efficacy
endpoint Aa PVR Sawudn ngaiiléen

Bosentan cardiopulmonary hemodynamic
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731 A9 PVR anasatinefividn ity (-472.0
dyne s cm™; p=.0383) ANRALT8 mean
PA pressure anad 5.5 mmHg (p=.0363)
LmeLﬁIN exercise capacity 04 53.1 LT

(p=.0079) LAZEIRDAAABIALITIANIUNNT

o

34t984 Diller et al. (2013)" Anmlugilan

ES #lse1 Bosentan 1T first line drug

FLUTLIANAARINANISNLRAY 3.3 T

al

a

(0.2-8.9 1) WuI1 BMWD ALa uazidn
svaraafitlszann 3 1 wdsannldsuan
WATARAARBIALNITANEI2RY Vis et al.
(2013)" AnmD4 long-term benefit effect
7849 Bosentan @ exercise capacity,
quality of life Tug{tlae ES a1u9u 64 318
FLHLIIATUIY 6 LABW WLG1 exercise

capacity LANTYW (MWD AN e 19T

o o o

WId1ATY (+41 m; p=.002) LATNANIIAN

exercise capacity HelAsinantnaannad
nstasuenldudn 2.5 T (p=.003) wsildna
o Y o = ' o 4

TaueaiunisfAnnawntn @ewlu non
randomized trials WU UsZANENINUDS
¢ Bosentan lusya a1 UARNAY

Ineannzuasannisdenmailduan 2 1

Anlal g 10
Dawsinensannesdiloy CHD M

v
o

A192 PAH YN 2 9HA aumAne19i Ui

a a @

WEIFRANTNLAZNYENTATIZAINYNNAN

LANNEUAIN13IAFUEN Bosentan

o

NANTTININ

° o

APty

&

Tumnsneriuestalis
a =

NGNS PVR 1intduildnans
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WANFIIAUBE 19N Ta &N A

o
=
2
Lo
=
=)
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[

. & o
(p=.04) ufilaAruAuiayaNug1un
pingriuAag linear regression LLAZ median
regression WL HANNIFNEUAINTIATL
¢11 Bosentan tHLANANIAURE NN
WadAneanan (A15197 3) uaneliidiu
dann9sngilas CHD N1HN19% PAH 913 2
a £ v 1 = o

1imam288e1 Bosentan M na L WIAg2 1
mmmﬁmﬁuuﬁnﬂmmﬁﬁﬁﬁm'mm
Wud1 N3N Bosentan Tugtlae CHD
719 2 1A Az IHanAIMNATUNIURAaA
AaALen daNATEARNIRAANINZLNINT R
a1nn19e ES Tugtlae CHD #¥Hn MSPH
1 A ‘ﬂl L2 = o a
daetinszezinangiloaarinisaiiiiulse
dl ] ] Y Y = aa tﬂldnd?/
utiag danalidtaainnn nainnaa
wazdlangeiugauuay doulugion CHD
11im Fontan 14811 Bosentan HHAUEN¢E)
naaataanwatldanlnansanild PVR
anas Astiuasatnnsn s lugiloe
CHD aflm Fontan 78 PAH laitfiu 18
mmHg Wetlesnunislualaulainly

1943 Fontan HANIMAY

ﬁlﬂﬂqa (Conclusions)

uan3 ke Bosentan Tugtlae CHD
AN PAH v i AN AN ULAZ AN
. " . . 0
Aunaanaanuwaslanigianas vl
cardiac index (Cl) tANIU LAZLAN
exercise capacity anmae n1slden

Bosentan 1ugtlael CHD vi9ailan MSPH

917417NIIWENUIGININTNTY NUIINEALTOULNY

WAzThA Fontan A PAH Alani135ns
Tdunnananiy wanaldifiugn nagld
Bosentan $n&1n192 PAH lTugtlae CHD
Y a a o cda o ¥ = o

VT RALTANARNENA Fatiuasnqslden
Bosentan lun1s3nunnay PAH Tugtae
CHD A23HN3ANMINAANS L1398 790

= a a ¥
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TRALRUBLUL (Recommendations)
Arninuantsideldluuuanienis
. - e A as e
Fnewaziulauigseesunalinnsinen
dilosnguilntisausialyl
amuzmﬁmwf (Body of knowledge)
n13lden Bosentan lugaengs
T2avalain1suAn I lARRNN9E AN AL
- Y A Aa o
nanniaanlangeriailaninieanaeg
wanlUileani moderate-severe pulmonary
. o va e
hypertension Laznaui lesuNsHNARLNE
ezAvlszmasanig (Fontan with high
pulmonary arterial pressure) nalAH
o ad ey e .
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PAp by RHC , PVR by RHC, cardiac
index, RV TAPSE, NT-pro BNT L a ¥

° o

MWD AauatinadiltdnAynieatiaynea

naAnssNlszn1A (Acknowledgements)

v
P

n193qeAsell lafunisaduany

] A a o o @ g v =
T’J‘f;lLﬁ@@@uﬂﬂﬁ‘fJ@ﬂ'ﬂﬂL?QQ@’NVIJJQQEW

IV 8 a1l 4 Aa1AN — 5UIIAN 2563



~ 448 ~

o

AMNELFMTUATTINNY AKEIARTaTaLIA D

P
HT U U

\AaN@1581924 (References)

1.

Galie N, Hoeper MM, Humbert M,
Torbicki A, Vachiery JL, Barbera JA,
et al. Guidelines for the diagnosis and
treatment of pulmonary hypertension:
the Task Force for the Diagnosis and
Treatment of Pulmonary Hypertension
of the European Society of Cardiology
(ESC) and the European Respiratory
Society ( ERS) , endorsed by the
International Society of Heart and
Lung Transplantation (ISHLT). European
heart journal 2009; 30(20): 2493-2537.
Daliento L, Somerville J, Presbitero P,
Menti L, Brach-Prever S, Rizzoli G, et al.
Eisenmenger  syndrome. Factors
relating to deterioration and death.
European heart journal 1998; 19(12):
1845-1855.

Hw F. Loscalzo J. Pulmonary arterial
hypertension. N Engl J Med 2004
351: 1655-1665.

Duffels MG, Engelfriet PM, Berger
RM, van Loon RL, Hoendermis E,
Vriend JW, et al. Pulmonary arterial
hypertension in congenital heart

disease: an epidemiologic perspective

917417NIIWENUIGININTNTY NUIINEALTOULNY

from a Dutch registry. International
journal of cardiology 2007; 120(2):
198-204.

. Galie N, Beghetti M, Gatzoulis MA,

Granton J, Berger RM, Lauer A, et al.
Bosentan Randomized Trial of
Endothelin Antagonist Therapy - 5
(BREATHE-5) Investigators. Bosentan
therapy in patients with Eisenmenger
syndrome: a multicenter, double-
blind, randomized, placebo-controlled

study. Circulation 2006; 114(1): 48-54.

. Keogh AM, McNeil KD, Wlodarczyk J,

Gabbay E, Williams TJ. Quality of life
in pulmonary arterial hypertension:
improvement and maintenance with
bosentan. The Journal of heart and
lung transplantation 2007; 26(2): 181-
187.

. Peacock A, Naeije R, Galie N, Reeves

JT. End points in pulmonary arterial
hypertension: the way forward. European
Respiratory Journal 2004; 23(6): 947-
953.

Duffels MG, Vis JC, van Loon RL,
Nieuwkerk  PT, wvan Dik AP,

Hoendermis ES, et al. Effect of

IV 8 a1l 4 Aa1AN — 5UIIAN 2563



10.

11.

bosentan on exercise capacity and
quality of life in adults with pulmonary
arterial hypertension associated with
congenital heart disease with and
without Down's syndrome. The American
journal of cardiology 2009; 103(9):
1309-1315.

Schuuring MJ, Vis JC, Duffels MC,
Bouma BJ, Mulder BJ. Adult patients
with pulmonary arterial hypertension
due to congenital heart disease: a
review on advanced medical
treatment with bosentan. Therapeutics
and clinical risk management 2010; 6:
59-65.

Van Loon RL, Hoendermis ES, Duffels
MG, Vonk-Noordegraaf A, Mulder BJ,
Hillege HL, et al. Long-term effect of
bosentan in adults versus children
with pulmonary arterial hypertension
associated with systemic - to -
pulmonary shunt: does the beneficial
effect persist?. American heart journal
2007; 154(4): 776-782.

Gatzoulis MA, Beghetti M, Galie N,
Granton J, Berger RM, Lauer A, et al.
Longer -

term bosentan therapy

improves functional capacity in

Eisenmenger syndrome: result of the

~ 449 ~

917417NIIWENUIGININTNTY NUIINEALTOULNY

12.

13.

14.

15.

BREATHE- 5 open- label extension
study. Int J Cardiol 2008; 127: 27-32.
Berger RM, Beghetti M, Galieé N,
Gatzoulis MA, Granton J, Lauer A, et al.
Atrial septal defects versus ventricular
septal defects in BREATHE- 5, a
placebo - controlled study of pulmonary
arterial  hypertension related to
Eisenmenger's syndrome: a subgroup
analysis. International journal of
cardiology 2010; 144(3): 373-378.
Apostolopoulou  SC, Manginas A,
Cokkinos DV, Rammos S. Long-term
oral bosentan treatment in patients
with pulmonary arterial hypertension
related to congenital heart disease: a
2-year study. Heart 2007; 93(3): 350-
354.

Vis JC, Duffels MG, Mulder P, de
Bruin-Bon RH, Bouma BJ, Berger RM,
et al. Prolonged beneficial effect of
bosentan treatment and 4 - year
survival rates in adult patients with
arterial

pulmonary hypertension

associated with congenital heart
disease. International journal of cardiology
2013; 164(1): 64-69.
Diller GP, Alonso - Gonzalez R,
Dimopoulos K, Alvarez - Barredo M,
Koo C, Kempny A, et al. Disease

IV 8 a1l 4 Aa1AN — 5UIIAN 2563



~ 450 ~

targeting therapies in patients with term safety, tolerability and efficacy of
Eisenmenger syndrome: response to bosentan in adults with pulmonary
treatment and long- term efficiency. arterial hypertension associated with
International journal of cardiology. congenital heart disease. Heart 2007;
2013; 167(3): 840-847. 93(8): 974-976.

16.Diller GP, Dimopoulos K, Kaya MG,
Harries C, Uebing A, Li W et al. Long-

917417NIIWENUIGININTNTY NUIINEALTOULNY IV 8 a1l 4 Aa1AN — 5UIIAN 2563



