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## 4375264130 : Major Pediatrics
Key word : Hepatopulmonary syndrome / Vasoactive intestinal peptide / Chronic liver disease

Sirinuch Ampai : Vasoactive Intestinal Peptide and Occurrence of Hepatopulmonary

Syndrome in Children with Chronic Liver Disease. Thesis advisor : Assoc. Prof. Piroj

Chotivitayatarakorn, MD. Thesis co-advisor : Prof. Yong Poovorawan, MD, Voranush

Chongsrisawat, MD., 45 pp. ISBN 974-13-0078-6

Objective : To compare level of serum vasoactive intestinal peptide in children with
chronic liver disease with and without hepatopulmonary syndrome.

Design : Cross-sectional analytic study

Setting : Department of pediatrics, Chulalongkorn Hospital

Patients : Children with chronic liver disease age 0-15 years who had been followed
up at Chulalongkorn Hospital between 1 March 2000 and 7 February 2001

Methods : History taking, physical examination, oxygen saturation were recorded.
Contrast enhanced echocardiograpy (CE echo.) was performed by pediatric cardiologist,and
was reviewed by another two pediatric cardiologists. Hepatopulmonary syndrome (HPS) was
diagnosed by positive delayed opacification of microbubbles in left cardiac chamber. Serum
vasoactive intestinal peptide (VIP) was measured by radioimmunoassay (RIA). Normal
children without liver disease whose match for age and sex were used as a control group.

Results : Forty-two children with chronic liver disease were underwent CE echo. HPS
was diagnosed in 14 children (33%). Serum VIP levels of children with chronic liver disease
were significantly higher than normal children (mean 60.21135.04 pg/mlv.s.43.71i34.61
pg/ml p = 0.033). Children with HPS had higher serum VIP levels as compared to children
without HPS ( mean  72.65140.31 pg/ml - v.s. + 53.99231.0 pg/ml ), but no statistically
significant (p = 0.306)

Conclusions:+ Although-children with chronic-liver disease had high level of serum
vasoactive intestinal peptide but it may not be main mediator involved in occurrence of

hepatopulmonary syndrome.

Department  Pediatrics Student's signature...........coooiiiiii,
Field of study Pediatrics AdVvisor's signature..........coovveviiiiiiiieen .
Academic year 2000 Co-advisor's signature..........ccoooeeiiinin.
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Hepatopulmonary syndrome Lﬂuﬂ@:ummmmmiﬁ hepatic dysfunction PR tabl!
2 . . % % v dl | o d’lj
n131iA pulmonary vascular dilatation wuldtlszanndetas 13-17 aasdianiiulsaduise
o 451124 p NN P ~ o o
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. = o N =2 o
(exertional dyspnea) Heanswtaslui1iawizetil  (platypnea) AdNzANMIElAdn
~ A " @ ) e Ay = A N
(breathlessness) Lol agaInyinkea I Ui TN Te UL Az 1AN L AN AU TR digital
clubbing #auALAINILAAIAAY chronic liver disease LU hepatomegaly, splenomegaly,
ascites 4199 cutaneous spider nevi L6 T11999881aNLIH orthodeoxia (PaO, anav
1 1A N 1 d”dv a aa v o
41nN91 3 mmHg lumﬂu) E‘]JCJF;IL‘Vl@”]ullﬂﬁlﬁ"]ﬂ”l@‘L@ﬂ‘ﬁfJﬁ]ﬂ?ZN’m«lﬁ‘@ﬂﬂz 41 NEVANNIg
Wadulalasedutszanny 2.5 U° faqifuwudn intrapulmonary vascular dilatation
annnsonaululnAlEnasaIny liver transplantation Deuidngilagaziainns hypoxemia
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WA vasoconstriction 3138 inhibit vasodilatation” it almitrine bismesylate, indomethacin,

somatostatin analogue, methylene blue 138 garlic s saunennsldnsngn (surgical
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interventiones FiNe|itit4 vascular embolization uAEN NIgINE laN IAnauinen

1 ¥
nsITase hepatopulmenary syndrome a1Aan sngilaadanniseaail >4

1. Liver ~dysfunction %qm@ﬁizﬁummgmmLmzmmmmimﬁ'ﬁmﬁu Faus
cirrhosis (Child Pugh class A-C), non-cirrhotic portal _hypertension, chronic allograft
rejection QUi acute fulminant hepatic failure™’

2. Hypoxemia 78 Widening of alveolar-arterial oxygen gradient 11nn31 20
mmHg Tmﬂﬁ@:ﬁummﬁ;uLLN;ﬁLm mild hypoxemia (PaO, tfaand1 70 mmHg) auls
severe hypoxemia (PaO, Haandn 50 mmHg)* """

3. Intrapulmonary vascular dilatation TpeNTmsIaRqeds contrast enhanced
echocardiography 138 Technitium-99 macroaggregated albumin lung perfusion scan

2,3,9,11,12

Y38 pulmonary  angiography laqiiunuaINIgMn contrast  enhanced
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vascular dilatation tiasanniinldazaon @eAnldanetiosuas noninvasive Watieumiaa
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nalnnaifia hypoxemia luftlae hepatopulmonary syndrome 1#REvinns@nE
tmeld innert gas elimination techniquez’25 Wud’m’mﬁmiﬁﬁamﬂmiﬁ right to left
intrapulmonary shunting, alveolar to capillary diffusion defect WA alveolar ventilation
perfusion (V,/Q) mismatch AR

WENENLHA (pathogenesis) UBNNNSLAA intrapulmonary vascular dilatation SORES
HnsAnwadretendemang usdsliasnsnagle muslmﬂﬁ;ﬁmmmﬁﬁmlﬁmﬁum?
AN laNARIZINN pulmonary vasodilator  Waz vasoconstrictor”** vinliinaw4
vasodilator - §nnd11Wn12AALAN pulmonary vascular tone (%Iqsl,umqmﬁmfﬁﬁ
pulmonary  vasoconstrictors Tz AR pulmonary hypertension’) Ing
vasodilator Lﬁﬂlqﬁ'ﬂq@Lﬁ@@’]ﬂﬂ’]ﬁ‘LﬁNﬂqﬁ‘ﬁgqﬂLL@Zﬂq?ﬂﬁLﬂqqﬂﬁUﬂ?‘ﬂLﬁﬂ@’]ﬂﬁ')qllllﬂ'wj‘@\‘]
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ANNNIANENT U NLIIE mediator waneiia difly pulmonary vasodilator
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11 calcitonin  gene-related peptidem’z'23 soasanasaear

,vasoactive intestinal peptide ,
substance P'****" atrial natriuretic factor”® wsidaulundeafin1sAnendaudaiuinansivian
dgld QI él = Vo o dl . a a 1
Hfnmaiaauiesnaslugilaalondy  luaneimediatoranuaneiin 1w glucagon,
platelet activating factor, prostaglandin E,, protaglandin |, fhiiunumludaiauininl
\fim pulmonary vascular dilatation luaunzaly’

Vasoactive intestinal peptide (VIP) 1lulilsfudalsynausiag 28 amino acids W
164 central waz peripheral fieurons 4@aiuallu neurotransmitter Fianila ™ waziilu

potent vasodilator ANNTANEINNLAT vasoactive intestinal peptide M Hne pulmonary

30,43,44,45,46,47 49,
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a o

20 T uNn WudnseiuTes VIP winausteiiidndgy o cirhosis ™ Tay

danuluninaiiasannnisdl impair hepatic clearance 11NNI1 portosystemic shunting™"

waidialsipedinisAnenfeszan VIP lugiaeiiilu hepatopulmonary syndrome
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n1391adt hepatopulmonary syndrome 81Aan137gilaed contrast enhanced
echocardiography liuauan (delayed opacification of left cardiac chamber) ldq1asi
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hypoxemia v3ald wazldfl intrinsic pulmonary disease annT1siANRALNA TN INTA

apnsneuanlufau ¥ae 8 intracardiac shunt
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intestinal peptide ALNM91A ‘hepatopulmonary: syndrome Fupsausn Ainlslignunsn
o [ l v d‘ TS
ANUINIUNAUNARNUIULTEEING (sample size) 16 WasanluilAn mean waz standard
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1. Hypoxemia NUNED PaO, <70 mmHg 138 O, saturation < 95%

2. Contrast enhanced echocardiography POSITIVE NHNeInal delayed
opacification of left cardiac chambers(kfiaa1u1nndn 3 cardiac cycleslun1smsnany
microbubblesﬁﬁ'ﬂ@ﬁmeﬁ’m)

3. Intracardiac shunt A0 Right to Left shunt

4. Intrinsic pulmonary disease M8 Anufintniliferesiisiulgann chest

X-ray Taanan iinAanuinlnfves gas exchange 181
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\im pulmonary vascular dilatation tHus1e uNNLaIN3TeR digital clubbing AL
cirrhosis Atinanlsn syphilis Tudilasvdisane 37 T o Fluckiger uazaniz Tull 1884°
wazsiannlull 1956 Rydell uag Hoffbauer aan University of Minnesota leussanena
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L A A o A AN B~ .
3 ﬂmmwmmmﬁmumuﬂﬂmﬂul,wmuw@m IABNLAN pulmonary vascular shunting
. " . LN a aa = =)
(40% of cardiac output) kA hemoglobin desaturation (73%) wazHiaadeainlugn 8 1
AANT AINN1EALNLLAZia 1A IAMAINNANITATIAANNLN 1T NLFR1R9MARALARA 1
1am (dilated pulmonary vessels) Lag direct arteriovenous communication’
A191  “Hepatopulmonary syndrome” Maniiluasausniaeg  Kenedy uaz
Knudson lutl 1977 %ﬂﬂ??ﬂ’]ﬂﬁ\iﬂ;ﬂw alcoholic cirrhosis ©9H exertional dyspnea Tuan

vl 9 o

4 I wisan¥n porfocaval shunt barndsaniladigiansAnmieinisuananienain
ATn17iNade (diagnostic methods) LU NEdasie U

Tuil 1984-1991 Krowka MJ wazaniz” IovianasAnsiuuy retrospective Tugilan
22 ?ﬂﬂﬁﬁﬁ@ﬁﬂd%ﬂu hepatopulmonary syndrome Tu Mayo clinic medical center T,ml;jj
ae9n3aedl hepatic cirrhosis $axUABINNIU8 portal hypertension WuangLlag 13 e
(59%) & severe hypoxemia Bnuzmalalis room air luvinuau (Pao, fiaandn 60 mmHg)
uaz 14 11 16 378 (88%) N orthodeoxia 1auzuala’lis room air cj’jﬂwmdﬁ 507 98 7
1#nn1sm3aa arterial blood gas L{uszazWUINE hypoxemia mn%uﬁlﬂﬂﬂmmxﬁmmi
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prospective INKAT849 somatostatin analogue TunnsandnlsiRamiaiunan 4 Judamaiu
Tugflae 7 318 wuinhifinafisduresPao et ddnmeaia

Tutl 1995 Barbe T wazAmy IAINENIUDINIINL pulmonary arteriovenous
shunting M;:Jﬂqmﬁﬂ 25 714 ﬁLﬂu cirrhosis Wag 1 ﬁ"m‘ﬁrﬂu portal vein obstruction Inel
demonstrate shunt fag “Tc macroaggregated albumin lung perfusion scan (gch—MAA
lung perfusion scan) vizal high A-a O, gradient WUQ1 pulmonary arteriovenous shunting
danmnsnialdludnmnengdoust 6 wew i 14 I 75 portal hypertension Tngazifinld
Unsaziianlsn iy biliary atresia WA polysplenia syndrome WL91N19911 early liver
transplantation CYA RIS, regression U84 pulmonary arteriovenous shunting 1% luns
Anmiingilaedin 11 18 8 liver transplantation wudn 7 18 feidnnegluszazinani
AN 1-4 T warlinuenisuansaas pulmonary arteriovenous shunting anLagl

lun1safiade intrapulmonary shunt 6RnNsANsFaLfaufanisld contrast
enhanced echocardiography (CE echo) wWhaneuiy *Te -MAA lung perfusion scan
T Gary wazAnuz ludl 1994" Tmﬂﬁﬂw}jﬂwﬁm biopsy Ngaudnily cirrhosis W9
38% (15 T4 40 ) & positive CE echo wazmudnlusananil 7 s1e & gas exchange
abnormality Aaili 17.5% (7 114 40 91e) Taaly 7 mf;l‘ﬁ Hinea 3 ‘mf;l‘ﬁ positive lung scan
result fingl daudn 8 18 WA Tc-MAA lung perfusion scan Unsuazlill gas exchange
abnormality LL@ﬂﬁJWU'ﬂ"}ﬁﬁﬂfm%ﬂ positive ““Tc-MAA lung perfusion scan WANANIIAIIA
CE echo negative 1ag) Lam431 CE echo Wl screening test ‘ﬁmumﬁ?m intrapulmonary
vascular dilatation wazwiI positive biiaandn “Te-MAA lung perfusion scan lugtlag
hepatopulmonary syndrome

nIAnEIREITLANEAINNZ I8N ase TpannsAnEaes Gary wazan lu
11 1998"™ wudn “Tc-MAA lung scan H specificity 4411n1591a8% moderate to severe
hepatopulmonary syndrome Ingilsinasan 21 3181 a1 253181 uaziaauli.control nse
(cirrhosis 25 3181 wazHlag hypoxia anlsALen 15 sne) Tuefig positive Azl PaO,
Haandn 60 mmHg BWAZWLINE strong inverse correlation 351314 “Te-MAA shunt fraction
11 arterial hypoxemia (r = -0.726)

38NN contrast enhanced echocardiography FhAsnsTdneuazi@ennldane

Hay Tnanisld agitated saline 38 indocyanine green dye AR microbubbles 211A

60-90 microns A4lun1azinfazgnauldlu pulmonary capillary bed  (aW1A1NF 8-15 L)



wazazwy opacify 1@n1lu right cardiac chambers winiiu wil lunseid intrapulmonary

vascular dilatation (diameter 15-100Ll) Az&101TDATIANU microbubbles Al left
cardiac chambers #149a1n 4-6 cardiac cycles A1N170LeN IRANNN13N intracardiac shunt
Feazsinunnnaly 3 cycles uen®* %%

nsANENRUNTIE  contrast enhanced echocardiography linnsaiiase
intrapulmonary vascular dilatation BNUANENITANE Ll Hopkins LlazAne Tl 1992" 141
Anwngilee end stage liver disease AMWAUW 53 918 WUGN 25 318 (47%) H contrast
enhanced echocardiography evidence 284 intrapulmonary right to left shunt ImanuInla
= P ‘ A o A o vy Aa
HAMMHUANFANNUISWNINDE RN E LA LAY mma;mmmmimmumﬂu 1uﬂ@NQﬂQHWNLL@$
T8 shunt wazlifiaauuansiNaes Pao, Tuis 2 ngu usinudndn contrast enhanced

. = , a \ . X P o '
echocardiography d left ventricular opacification FN6E 2+ Aulariian PaO, nrnalu

NANA LA shunt agineliadAtun9aaa B9 Mimidis uazansz lutl 1997 1FAnwDaAN

NARAINILAA intrapulmonary vascular dilatation IuéﬂQﬂﬁLﬂu early liver cirrhosis uazlud

b NP

hypoxemia WUINAHNTOATIANUN  subclinical pulmonary vascular dilatation I#ann
contrast enhanced echocardiography Uszantuieaas 10.7 (8 918 Tu 75918) LL@:‘%& 8
sefimuialnfees diffusion capacity (DLCO < 75% of expected value) WaTNLAINY
imﬂﬂﬁﬁL@iuﬁmmn‘éﬁummmmqmmmml‘mﬁuﬁL'flu (4.5% 714 child pugh grade A UaY
19.4% u grade B) mu%\i%wﬂu alcoholic cirrhosis 11nnelu post viral cirrhosis
(17.5% v.s. 2.9%)

ﬁ\‘li%um‘;‘ﬁ’} contrast enhanced echocardiography fidLﬂuﬁaﬁ'ﬁﬁmmhqﬂum?
FTIAUN intrapulmonary vascular dilatation uaziruneduiu i screening test Tuns

o

aa o va o 1 % YV @
1198 hepatopulmonary syndrome uazilaariuldinisaaniuatnandreaanalidu gold

q

standard 11nns demonstrate intrapulmonary vascular dilatation”®

AUFUNLNENUHALRINIAA intrapulmonary vascular dilatation ¥y Chang WAz
Ohara”" l#Rn1s@nEIe physiologic change Sluéﬂ'm hepatopulmonary. syndrome Tt
1992 Ineii1 common bile duct ligation Tunyiaznszsuliian cirhosis Wudnauisan i
\1A pulmonary vascular dilatation Waz gas exchange abnormality 18 wazsannlutl 1997
Fallon KB havAnse” LL@]’ﬁﬂ‘]&ﬂl,ﬁl?;lfaff‘i_l endothelial nitric oxide synthase (ENOS) Tuugﬁﬁﬂ
iAm hepatopulmonary syndrome anid wudﬁﬁ?zﬁu@jﬁﬂuﬂ@mmmw:Lqm‘vrzi“qmn

1 common bile duct ligation uazAndn ENOS  HunundrArylunisvinldiie



: = = = = -, . o X
hepatopulmonary syndrome usin9Anm 1w Ml nnsAnsn lusyee (Hesanneuntini
148 animal model NwnzaN) WUdERE mediators anuangsiaianaluaivnadnisiia

, ) 16 | o |l = ~ Yo ! .
pulmonary vascular dilatation wsifisldin1sAnelanansnagllddaanin mediator
1 del | a o =2 ! My
mmmﬂummmmm@mm hepatopulmonary syndrome ﬂ@foguummﬂmmuﬁlumhm
pnawlalu vasodilator Msnauludilhenidulsasuizess Tnaaraluainnisaiuas
o o X o v o o =
wAsAwaNHanFu viseutinsuunmnatsansmanidel

Vasoactive intestinal peptide (VIP) i mediator AHAnaNTR N9l

q
v

pulmonary  vasodilator  AeudedaRITlRdR Taaenazluar  TAuAnNsANEa

o Tull 1992 Agiluwudn  VIP . awnsovinliiAe  pulmonary

lwabuchis  LazAnLe’
vasodilatation ﬁluﬂ@mm'aqméumgﬂﬁuéqiﬁim L-N-omega-nitro-arginine Farfhy
competitive inhibitor 484 endothelium-derived relaxing factor (EDRF/NO) LL[?ﬂJJQﬂfT‘LIF%G
Tae meclofenamate Gl cyclooxygenase inhibitor kazagildn VIP vialiim pulmonary
vasodilatation TagiaAaunuANUEY endothelium-derived relaxing factor 38 nitric oxide
uaz Shimosegawa T wazmn” Wnanasane luszuunaRuunalazes guinea pig wuan
Y coexpression U84 nitric oxide synthase LLag VIP 11 nerve fiber 2189 smooth muscle lu
bronchus W&z pulmonary arteries Warna1297 nitric oxide WAz VIP anasivTinfisan Ry
cotransmitters 1Wn19A9UAN smooth muscle tone yanannidaiinnsAnenluds Ine Nohr
D wazAnde lull 1995 Dennny immunohistochemistry stain 484 VIP, calcitonin gene-
related peptide Waz substance P lu parasympathetic neurons luilandsuazagidn
mediators 1;1;\1mmwéquﬁuv‘i’mﬁflmumimuqm pulmonary physiology

lull 1985 Nandiwada wazAnuz’’ ANINNIANEINLIN VIP @1u130an lobar
arterial  pressure Tutlenunalduas lsiuAsuulasing . indomethacin, atropine  UAY
propanolol 1T 1984 Kulik wazanuz”™ TaAnenLInisan VIP nlu pulmonary artery
2IQNUNZUININANLI18111909 1A pulmonary vasodilatation B89KAA- WFAANN1TDYN
fugialélnantsld indomethacin

nsane luaudelites Tl 1993 Soderman CuazaAniz “wudnnisas VIP lu
ananaTATT LT eusad nudwin iR asuutasaes ventilation-perfusion distributions

il L lAA shunt waz hypoxemia $21149719n17 infusion 30 W91 T4 Eriksson LS WazANLE

nnenelutl 1989°° wudinng infuse VIP Tuaudnfseudaunsad aznaliinn1sanasaas



pulmonary vascular resistance index Wi L9219 mean pulmonary arterial pressure
Wanuutlag

nsAnedeszataes VIP lugthelsafuuazunuimaesdusie VIP T Snnsfinen
fausldl 1977 Tng Ebeid AM wazansz’ wudnfinmedisduses plasma VIP Tugftlae
hepatic failure%dfl encephalopathy11  71¢ LﬁﬂLﬁﬂuﬁu normal volunteer 16
912(345.6pg/ml v.s.45.5pg/ml , p<0.001) LeriVLsJLﬂ?n'ﬂuLLﬂ@ﬂuﬁjﬂqa cirrthosis 7 18 Lile
WrauauneaULAZ AN portocaval shunt lazmannlull 1981 Chayvialle JA uazamuz™
Iinnsfnelugianuinfinsufeuwlassziuges VIP anasethannideidentiusy
uarlutl1992 Kabemura T wazAne™ aAnwn luaiia 45 i Inenfsauiiay plasma VIP lu
femoral vein gLy renal artery WA portal vein WU31 transrenal WAz transhepatic loss
WiNL 20+5.6% uaz 51.5+3.1% agtlanduiiunuindnanyli catabolism w83 VIP

Meudanlnnudnssiuaes VIP gealugilat cirhosis windautiaafinginlal
fnnswaeuutlas WunsAnsnees Hunt S wagaosluil1979% wudndilae cirrhosis waze]
1la8l acute liver disease M?‘@;:Jﬂwéﬁﬁqﬁ secondary hepatic involvement azil wide
range of VIP %Qmmgﬂqmd’muﬂﬂﬁLL@zﬁ:\Tﬂ'}ﬂé@"i‘/\‘ima\iﬁ liver involvement 1ull 1980
Henriksen wazAtuy™ vinnnsdnuszaLaas VIP Tugilae cirfhosis 136 AW 1ARILRL healthy
control 112 AL W91 mean concentration 9a4 VIP Tugilag cirrhosis §9n91 control aginedl
WedATUNNADRA (9.4 pmol/L v.s. 6.2 pmol/L; P value < 0.01) siannluTl 1986 Henriksen
JH wazaniy” 1AvnnisAneBeszAvaed VIP T plasma 9@98ilas cirrhosis 133 9181 Wudn

a

A1 median 7.0 pmol/l (range 0-86) %anﬂdﬁﬂuﬂﬂﬁm IeRTAN median 6.0
pmol/l(range 0-20)agnaditadAuneans (P value<0.01) wazlull 1996 Samuel uay
Aotz IaANEszAUTas VIP™ lwportal vein uaz inferior vena cana 1831y widd four fold
difference uazazlanuAINHLANFEL cirhotic rat (common bile duct ligation) Laznwl
Gnsiuaes VIP geiuednailiiudndnmeafinlu cirhotic-rats el control fisne
s 2 seusinduiinud VP liwAeudadlugiag cirhosis ABTigaMuLes Koch
uazaniz 1l 1991° Sefnmaziiaes plasma VIP Tugtlat chronic dirthea 588 3181 uein
pailsnfinusandan wudavip VLanj;a%usLuéﬂQﬁ idiopathic hepatic cirrhosis 12 318 iile
WU control 144 918 WAZSIEUTBY Rodriguez uazAnz” SeAnszsy VIP ludilae
cirrhosis 14 378 Wauiu control 11 g %x‘i%Lﬁumdﬂ study population Haandnluseeny

o  ar aa

TN VIP gaauatinaltiaddrunisans lwgilan cirhosis



] o

= a ! & . ~ <
AINNNTANENNIUNINLGY VIP 1YW pulmonary vasodilator NAANONETINNL
endothelium derive relaxing factor (nitric oxide) 61um'a‘ﬂ'm@34 pulmonary vascular tone
YN catabolized NAUUALNITALINNGIUUREINRTIAATYNN9AT A TWgae cirhosis ATy
VIP Asanaiflu mediator fauiksivinliifia puimonary vascular dilatation Tugilag chronic
liver disease uslutlaqiiudslifindngrunuidatananduiugaes VIP  funiaidia
. . oY = = o o
pulmonary vascular dilatation uazdeluifinnsAneneseAuuaaVvIP slugﬂfm

hepatopulmonary syndrome



unin 3
28ALUUNI5]8

siluuunisiae

NN33ARTRLATIEI W qaanlaaIuile (cross sectional analytic study)
szIaU28938

szdnsuazmlasing

lszannsiinanng

v [~ o/ dqj o i’/ 1 a K =) dl o o

glqenanlsasiulzefaantmauwsieninnng 15 1 anisunimeaine lulsaneuna
qrinasnsnd Audugilaenagninisdnen 50 e

nLNUNNARLAANLEINIANE

L [ :l/ 1 a K = all Yo aa o I [ . . .

filaendinangsausiuaniiang 15 U nlasunisiiladednily chronic liver disease

aa = v @) o dl o Y a - . . 1 e
anNaIN1INAaNn NusedRdulsasunaznaline chronic liver dysfunction 11 biliary
atresia, hepatitis N1TATIATINNLNLA chronic liver stigmata WAZ/AMTRBINNTUARITE
. A A . z P =® 4 i o o aa a

portal hypertension #178d biochemical test NUAANDNNLNNNIN I ULBIA LN R AL NF LT
serum transaminase, bilirubin tANTW V5N synthetic function At (prothrombin time
prolong, albumingin) 30 liver biopsy WiN&AU cirrhosis

NYLNUNNITARBANANNITANE

i intracardiac shunt 438 # intrinsic pulmonary disease ( a1n abnormal chest

%

X-ray NFNeua lalA)

NaNAIUAN (Control group)
[~ 1 A < Qd‘ 1l % 1 o dld
wnlunguatuauaananininanifilsesu lifilandanuaziala Aflanguas

v Yo <3 dld o .i/ [ -dlﬁ 3 dl v o
L‘Wﬂlﬂ@mﬂ\m‘]_lE&ﬂ’lﬂL@ﬂV]ﬂJIﬁ‘ﬂﬁl‘UL’a"ﬂNVlﬂﬂ‘]:l”W T,mﬂLﬂ‘i.l@’]ﬂserum‘t/ﬂﬂ%ﬂﬂﬂﬁ?mm@

seroprevalence  19NN3AALTA I FaanANLNGA lugNTULATIRNA AR ULATINARUNGNE

q

neifinInisAne
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N1FATUIUTUIANIDENG

sﬁ@[ﬂﬁ‘ nigroup = Mﬁjﬁ
(- Xe)
Zg = Zype = 1.96 [hivo-tail)
Zp = Zyqn = 1.28 (hivo-tail)

(083U cerror = 0.05 , Berror = 010 |, power 0.90)

G* = pooled varience EpaTn G = [/G1E+GEE— 20,0,
\ila O, = =0 group!
0.= 50 groupd

r = correlation coefficience = 0.5

K:: mean group 1

K, = mean group 2

dl o 1 v o = o if I o 1 1
Lu@ﬂ@’mﬁlﬂi&lmﬂu&j ']ﬂ’Wﬁ‘ﬂmﬂ’ﬂu@mﬂm%uN’m‘ﬂuVﬂiﬁiMZﬁ’]ﬁJ’]?ﬂ‘V]?’]‘Uﬂ’] mean

uaz SD luusiazngulsasnanuasuaugilaanazAnsludisii 50 g

NSRILNALAZNITIA

o

1. 0, saturation §nan Pulse oximeter dvilagudafidesnsmalsadilaueniaadise
ugdn Tusnefasdenianfuniny hypoxemia (O,saturation < 95%)az1N19737A arterial
blood gas Angl

2. Contrast enhanced  echocardiography  nlaald  tranthoracic
echocardiographyzasviaalsasialaiin - uazld agitate NSS 5 cc (g1l
microbubbles)amﬂhu IV catheter#22 viza 24 dnae peripheral vein Lﬁl@ﬁﬂﬁlﬁm

% v
microbubbles WAYATIAUT microbubbles WaR e lagudng wianiaunn video

]
=

inenunaulaenuisunneisenaoiaiantsninla

<

3. Serum vasoactive intestinal peptide laeiiuaen 5 cc tuuen serum freeze

' '
X v

(-40%¢) wazililmgnalaedd RIA(radioimmunoassay) TADIAITAGANAADLUAZUNLNAN

UTBN
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vAgasdanldlun1siqe

1. 1ATAN pulse oximeter Wa9M O, saturation luiaan

2. LATEY Echocardiography Wan" contrast enhanced echocardiography

3 A dl 1 o

3. @ﬂmm"lumimuL@@@L‘W@mm%mmu 50 m

4. Instyle catheter WWAT jelco plug waldlunnan agitate saline LLaz 0.9% normal
saline 1431 50 A

5. e M l1n19m99aun serum level of vasoactive intestinal peptide RUIU 50

lHRN

nsiiusIusINdaya
filhsuardinasasazlifuAduastslaniaiiin hepatopulmonary syndrome U
o [ 3 aa o é/ dl o a ¥ Y| 4
paNAATy w1 tadannziineUsslamillunisinenluawien  uastuenigloedn

sanlunnsdnenaiail Tnatfiudesyasalily

3
=

¥ % 1 dl o o Yo o/ o
fayanugu i @ e 8ne unneaadszasiagtae anmnaedlsafiy wazszsiu
AMTULENERalsnsiy filoeynaneazliiiunigngmaanig Ieu1eINIUARIIAY chronic
liver disease WAL respiratory symptoms, sign of chronic hypoxia

v Yas V4 a A [ % d”

filaeazlffunismsaniarieatlfimnsai

1. |ziaenineg) liver function Twanusinee Idud albumin, globulin, PT, PTT, liver
enzyme (SGOT, SGPT, alkaline phosphatase, gammaGT), bilirubin 1az CBC Tnadingia

o

nvieeLf AN sa0dlsanenLg

[

2. 9/ oxygen saturation Tuaen nald pulse oximeter WA/UTe arterial blood gas

lusanasdeinaanuning hypoxemia (O, saturation < 95%)
3. 911 chest x-ray lusend hypoxemia \WWau intrinsic pulmonary disease
49N contrast enhanced echocardiography
[~ A y o d‘ ) o .
5. Wiuwaam 5 cc. thduen serum freeze (-40°C) watinliunsysuaedvasoactive
intestinal peptide
dayaandilasazlazunisiunnaslusuunefunianuan2)uaziinisiudeyana

wnpaslupanfiamef inetNnmaaeLLazdnssidayasall]
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N5ILATIZUTaYA

FAINTUANHNUANFNNURITEAL serum vasoactive intestinal peptide Tugtlaelsasiy
(785994 intrapulmonary vascular dilatation kazaiasdniiluhepatopulmonary syndrome
~ o LA = o ! >
LWEUﬂUﬂQNWiMLﬂu hepatopulmonary syndrome WAZIMELNUNANAILAN (control) Tmes et
oneway ANOVA (Tsunsu SPSS version 10.0) uazifzauiaunanuuansetesdayany

guluusiaznguingld unpaired t-test 117@ Chi-square MNAMNIMNNZAN



unN 4

HANNSILATIEULRYA

a ¢ v 2
nsaAsIzRtayanatl

'
= [

¥ v <3 o -ij s %'/ ] a K =
annssausandayanedihaiinlsaduEaiiengsususniiaf 15 U ixnfunis
m3vainEn lulsenennaqinaensal AausAdun 1 dunan 2543 195Ul 7 nunwus 2544 16

AuUGLhaisuNn 42 318 Heneadue 5 1haw 19 14.5 1 (1eae 4.39 + 4.17 1) uailuine
18 20 9181 WATINAUEEN 22 398 NudnawRnaedlsafuEaiinuUesnga udiloaiinigg
WANHIAD Biliary atresia ABWLATMIW 34 9781 (81%) lWANUIUNRHUaMAHN6R
Kasai operation 26 71¢ LAZIRIAINNAR biliary cirrhosis 4 918 (9.5%) Nwdene biliary
hypoplasia, autoimmune chronic active hepatitis, extrahepatic portal vein thrombosis
. . r 4 1 1 Y dl o =8

WAL non cirrhotic portal fibrosis 88198 1 918 1uugﬂqmﬁﬂlmwgﬂmmﬂ@ﬂ‘mﬂmmﬂ‘m
dl a . A A 3 o h, d‘ o v a .

WIRIAINNITH intracardiac shunt #1384 intrinsic pulmonary disease A lviine hypoxemia

(Hayansunnrasfialunisfinstuansatlunianuani)

N159LASIEINA contrast enhanced echocardiography

{INN1TRATIA contrast enhanced echocardiography (CE echo) Iuéﬂqmﬁﬂﬁ‘ﬁﬁ
nMsAN®I wuInleauan (positive) tnad delayed opacification 284 cardiac chamber %84
¥ dJ =® . dl aa o 1 2 =
TIETIUAANDG intrapulmonary shunt (319 1 TuniAwan) wazAtladedngilaaiining
hepatopulmonary syndrome (HPS) an191 14 3181 agluaunuilliies 1 978 (3@ 11w
NIANUING) NUBINITNNARUNABNDINITUBLLMUAE L7 digital clubbing LazdN1IY
hypoxemia 998698l (Sa0, room air WAL 81% W1 upright LAz 83% lusin supine waadl
orthodeoxia #4197 CE ‘echo positive 4" wadlinn chest x-ray_ WAL investigation %u"]
(cardiac catheterization, lung perfusion scan) Wa R/O intrinsic pulmonary disease WAL

gugunnsi intrapulmonary shunt WAN
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a o o

wuan i ANuanssetinltidAnunisatifaas ag e O,saturation ua
annaealanduEaiylugilasinnguninig HPS 14 3181 (33%) uaznguiliining HPS

28 978l (67%) F9MN99R 1, 2, 3

A15199N1 dayariall(@rguazma)aesdisanninisdne unguindunaslsidunps

ngufuHPS AguildiuHPs p-value
=14 h=23
g @) (mean+5D) 465 +4.96 476 +3.87 0.780
A T g 12
0.58845
Wil B 15

o Wl ARRNY s d o
ANAN9 T 1eg@anaesiiaevis 2 ngn ludauusnseiulanfraunauiae
14 unpaired t-test uazANUALIWATIEUAZATIN WY 2 NN TaidiAuuaNFaiY Walzaw

Weulneld Chi-square test

A919% 2 ANANBNFTeseandianlaan (Sa0,) lunguiniuuazlsiilu HPS

nguTLIuHPS naudlsdifuHPS p-value
(n=14) (n=28)
SaO,supine 98.14 + 4.44 99.29 + 1.08 0.358
(mean+SD) 97.86 +4.96 99.14+ 1.35 0.357
SaO,upright
(mean+SD)

AMNENTNN 2 ANAINBNFRTedeenTaLluaeAiwvinuarinueuluiy 2 ngu

TdHANANANA WAt

el

aAtyuneatflanBaunauiasld Unpaired t-test
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A19199 3 AnurudileusnauanvinaaslsasuEess lungunduiay i HPS

mmmmimﬁuéﬁq nquiiuHPs | nquitliduHps | san
Biliary atresia S/P Kasai operation 7 19 26
Biliary atresia 4 4 8
Biliary cirrhosis 1 3 4
Biliary hypoplasia - 1 1
Autoimmune chronic active hepatitis 1 - 1
Extrahepatic portal vein thrombosis & 1 1
Non cirrhosis portal fibrosis 1 - 1
EXARY 14 28 42

Aneeen3  lunasAnsniliwuenuanssasdampaaslsnfuaiy  (Bilary

atresia V.S. non biliary atresia) deaFeumaulne 1 Chi-square test (p value = 0.462)

NN93LASIEWTTALURG serum vasoactive intestinal peptide (VIP)

NaN13UNTEAL serum VIP TngiRd radioimmunoassay (RIA) Iuﬁﬂqmﬁﬂﬁmiﬁﬂm
Fadulsnsiusess wudn VP HANQINIINGNAILANATIUIN 42 918 DENNNTRIANATUNNATH
(p = 0.033) SeuRaudiaulaeld unpaired t-test fapnIaRa

‘Emim’ﬁmmLuﬂﬂsi’]wm%’@uu@ﬁugmlﬁmmqLL@xLWMuﬁq 2 ngu faufBauifien

Iae/ld Unpaired t-test W@ Chi-square test AMNANALAILAAS TR

A19199 4 A1 VIP Tunguiilaediinisdnennsaumsuiungs control

ﬂéuﬁﬁﬂﬂﬂ?ﬁﬂm g contral p-value
(n =42 (n=42)
214 h Mean + 5D 439 +417 452+4.18 0834
WE g 20 20 1.0
el 22 22
Serum ¥IP (oofml) Mean G0.21 4311 0.033
Standard deviation 35.04 3461
Standard error of mean 54 8.3
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Wawlrauiausedu VIP  ludihaisnuantiandnsiseld oneway ANOVA

(Tsunsn SPSS version 10.0) wuadn VIP lunguitlhemidu HPS HAgendIAILAnesinad

]
a )

e dnATyn9adia (p value = 0.024) usiligananguiniulsasuGedsnldidu HPS (p value

o o

= 0.306) uaznwudnlidpNLANFANiweETTEd AT ATesssAy VIP Tunguily

o

1w HPS Az control (p value = 0.675) AuansuA19199 5 UAZUNUNRN 1,2

A1919% 5 A1 VIP lunguiileefvinnisdneusnidunguiduiaydidu HPS  Wiauney

Aungy control

ngufiiludps | Agudilddunes figy contral

=14} (h=23 h=42)
Serumn VIF (po/mly Mean 7265 53.99 4371
Standard deviation 40.31 31.00 34 61

Standard error of mean 1077 5.825
5.34

\"_'—Y_'_I \"—'—\"_'_I
F=0.024

WHUDHIN 1 A1 VIP(pg/mi) lungusilaanninisfineuenidunguinduuaslidy HPS

= [ 1
WEsLauiung« control

Y Fipg/mml]

“ ]
- (=]
- [=]
- o =} o
. | = =2
E (=}
" g e =
. g E o
N : . -

o

g I B

] B
L] a -

b =]

figucontrol nguildiduHpPs nguiiuHPS



WHUDAN 2 A1 95%confidence interval of VIP lungudtsamvinnisAneuenidungus

Huwazliiflu HPS wWraiauiungy control

B5%CI of WP

Ay control

naumlaily HPs  Adumiy HPS
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UNN 5

asUnanisIae aflsana wazdaiauaunus

agUuan1sIe

ANNMIANEITLAL serum vasoactive intestinal peptide Tugilaenaniiiulsasiy
dgl o/ dl 1 G ! . . . .
Fafamdunaslaidy hepatopulmonary syndrome WLA31 vasoactive intestinal peptide Tu

1 oo 0 o

nauilu hepatopulmonary syndrome #eAngenanlungunlsiiiy wslaifitioddnyneads

il vasoactive intestinal peptide ®1alald mediator “anNNdauNEdaTUATAA

hepatopulmonary syndrome

anisrananigiag
= X vy A
mmﬂmuwuaﬂqwmqu hepatopulmonary syndrome(HPS) aMnN1smasIanL
v ac Ve g 1 a a A S .
MIEIT positive contrast enhanced echocardiography agaaealaeNvTe luil hypoxemia
A a o o = v o o = '
794 14 3¢ SL‘L(L 42 3¢ m@ﬂmﬂummﬁ;mmm =SS Gﬁ\ﬂﬂ@Lﬂf;lx‘iﬂ‘i_lﬁ"]ilﬂ’]uﬂ%‘ﬂﬂ‘]:f’]@’m[51’1\‘]

4,10,11

sz wsidanlnoilunnsdnenludlnn) Anuagnsendng 10.7-47% uazwidn
M3z HPS luiANANAUSAY a1g WA uaza meaesisnsl asannwugiloed
flu HPS wunszanueglunguithaiinlsafuisaisainanvnsie) AlenguazwaATIwen
ZaNf!
dibadaulnnlunsdAnmiininine HPS  deldnuainimnsaatinuazdalainy
Yy 4 4A o e
N9y hypoxemia giNuEReaa7 1 Falenmsuazil desaturation At AnANgNYE
I 1 [ = a a ai o = % dl ¥ 1
N13i HPS danfunisil Avuiatnagesnisuanidatugas damniieaienny2 atiasnadn

o o ; 2
F0 stlanaiflesdnaanlunnsAnena il le

nnsAnlusiastlssinainuesay 1317
N1N7LA12A9I4 arterial blood gas 1u§ﬂ%ﬂnﬂiﬂﬂ Wwsi I 02 saturation a7 pulse oximeter
dl . . o 1 a a dl

99 non invasive WbNy m”l.ﬁ”l,ummmmwwummNmﬂﬂmmmmﬂmmﬂ@ﬂu gas (N1
hypoxemia 38 widening of A-a gradient) Fefliieaantiaa s

=2 Z// agll 1 o v < all | o d91) o
AMNNANITANIATIUNLINTEAL VIP lugﬂaamenLﬂuimmummqmmmmm@g

Tuaandesendng 4.1-149 pg/iml - wasiiAeaugendannandunguasuAnatnailie
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AATUNNEDR (60.21 v.s. 43.71 pg/ml, p-value = 0.033) TeaRnaiuN1sAnEnauntinille

1 1 ' o o o

ey wagnudn VIP Tunquiiilu HPS HAgendinguaaupuetnaltadAtynig

q q

' [ '
a I oA A o A
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