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Pulmonary artery hypertension in congenital heart disease
nMsNEIUIaRTaY Pulmonary artery hypertension
Y
nmsneuagUleneulasunisin acute vasoreactivity test
MIneUIaRUlelaTun1sin acute vasoreactivity test fl e4RTIEAIUIILR
nsneUaUIenaNin Vasoreactivity test Tuvegthedngn
nsneuagUlelasugmy lloprost (Ventavis)
g v o o v A .
g lUEUSUAU8EN1% pulmonary artery hypertension
Y
nsvifanssukarniseenmainelugtie PAH
lnvuimsédwsudieninniganusuvaeadenwndlulona

wwmnnnsguakaglidwugilugielsailaninsuaiiiianing
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Pulmonary artery hypertension in congenital heart disease

YIHUNNE RSN INYTSHY

AU IR (WeTUIaIYITN)

M31inAL (definition) n1zANURUaanIdenlanas (pulmonary hypertension : PH)
JunngfinuduetenasndonuniUengauinndt 20 Tadwunsusenduly (mean PA pressure
: mPAP > 20 mmHg) PVR (pulmonary vascular resistance) = 3 WU (wood units) 3149114

Tneafladen1iefiannn1sngivaiIuialaesen (right cardiac catheterization : RHC)

é 6t World Symposium on Pulmonary Hypertension (WSPH) (Nice 2018)
WSPH

Definition of PH il Tl
(Resting) H
1
1
! PVR 2 3 Wood unit
) (240 dynes)
(Eur Respir J 2019;53:1801913)

Characteristic Clinical group

mPAP > 20 mmHg

Definition PAH PAWP = 15 mmHg

Pulmonary hypertension (PH) mPAP > 20 mmHg All
Pre-capillary PH mPAP = 20 mmHg = PAH (1)
PAWP = 15 mmHg * PH due to lung disease (3)

PVR 2 3 Wood unit * CTEPH (4)

= PH with unclear andfor multifactonial
mechanisms (5)

Post-capillary PH mPAP = 20 mmHg
PAWE = 153 mmHg

* lsolated post-capillary PH PVR =3 Wood unit * PH due to left heart disease (2)
(IpePH) = PH with unclear andior multifactonial
mechanisms (5)

* Combined post-capillary and PVR 2 3 Wood unit
pre-capillary PH {CpcPH)

A1g pulmonary artery hypertension (PAH) 1unizfifinusuvewvasnidonuadlulen
7iaaninund deenadunaniainnisud suuladduszuulvaowdenludens sluszau

1) intravascular t%u n15LA A thrombus 2) endothelium Taed endothelial dysfunction way



3) smooth muscle cell §3 muscular hypertrophy /constriction /proliferation &s¥inliLAa right
ventricular failure LLazﬁﬂU&j left ventricular failure 13891115989 low cardiac output la 113

afiulsaverUls PAH usazUsziantuuand9iueg1adnau Weweuiieusnsinissend inves

a

AU38 WuI1 PAH 90 congenital heart disease (CHD) ﬁé’m%ww%‘immq&ﬁqm (median survival 5-
10 9) Wi aifipury idiopathic pulmonary hypertension (IPAH) 43 median survival ifies 2.8 U

Mafia19uilaau131nn159 right ventricle TugUae CHD lasunisusudiegiatdng sia pulmonary

'
a

artery pressure F9.Ju after load Imedl hypertrophy inTueg19aaLiles walu IPAH n198 PAH 9
WAATuN1enavinliszeziaa19 right ventricle agUsudalitiounindaia failure ladne Tu CHD 1y
AUeansadl right to left shunt saumensusaIn1sdaiosdeinliia1unsa decompress pressure

load w24 systole mﬂﬂamag'maamnamaz maintain cardiac output 161

Pulmonary Hypertension Normal Heart

Tsalafinisuanwdaninensan nivinliidenlUvanuin 1wy ASD VSD PDA CAVC 1du
fu fevilidanlualivanuiniduiaiuiu anusunielurasadenlulanlwiudy 1Henaniila
vesasrndslvaludealisnniu Wendedsdnsegluiilaviesasriuniuauduluilaiesdis

YN AUUINYU

mm&!mitﬁﬂﬂ’l’w pulmonary artery hypertension
nunsiUasulamwesiitulurewifmasnidonwasden TneRatuluiiSoninduladidey
(Endothelium) Usgnaudsieadidulagiden (Endothelium) S1uiusnnidssiueg Tnswwadiani
aSaansiaivaneuiia 1w Insanileadu (Prostacyclins) lunsneenled (Nitric oxide) sSeululyu
(Thromboxane) \usu Wailansmanidiiviiivilinaenideanadvdevesd Usuauaugauas
anuianguresaimaondon auaunsnanuarninivlnveseadideynasaideauasileife seu
q vaeaden edsdldulumsmdnwadimilidenanm auvadlvanauny wavannsdushveds
Foauarindndontsoraviliiianisgaduvesgnaandenld Welimnufnunfiatu n1raunaes
413619 9 Mndavnaendendely 1wy Tseduaisidulafau (Endothelin) uagzssouluuwyy

(Thromboxane) gstiu fiszavaisinsanilendu (Prostacycling) waglun3neanlud (Nitric oxide)



anas vhlmAsmafiusiuuensadifoytuluiastunentemiimanaiden awhlivasadond
pifsuniu lwadivhmihiiveuazeeevasaideaUdsundaniaiiuieinsarlivaendonaeglsl
agen wadldoyiivanasnswiuiiaiden indaidenimzngududuiongadunasaidon a1y
wianivilvsvasaidenunsUanuauas donsluannialadiguenanas ndnnideilasesiau
sifanndulunistuidendigenswhlindudendstilanunidu aueesialaduaiaiu e

nauilerlavianuninautageaivhauliln 3ainnnzilaneieiu

viapaldnauaslunzUn@ ~ N
FaUVRaALRDANDEAUUDN

: //7auwaam\ﬁaﬂwauﬁhu‘luun:sﬁaq
YiDvaDALiDA
vasaldnauaslunz PAH

Wialwed uwaiduvendey .
uazmInszynuavwadndmiiadoy

vipveevasaioafinnauauay vihlwuilenoe
waeadeadoudnmn inmagaduseie

walalunazunia nmIneuauspasialalaniiz PAH
i wuindndnma
iinmagadumelwie livasaidanlnaivulufenanas

e Soaunvihlenu

wrasmfonundlvg) :
weaniBaadilng ddunasailionuny Aufuvapaidenunewuriu
waanidonunoon

wasnlaaumtonium

Wilwiasdrethuiiings

Walwiasuuen

Flsipvsnmnind

wapaiandmiuEN  yuafugewinaiale
waou S

Gopom st & nddlawslvmndu
wlwkasderningidu

or Vasoiilor Disease Y Syntiias -Acting Vasodilator Trial

Collag

Congenital Heart Disease | Prostacyclin Production

Portal Hypertension Susceptibility t Thromboxane Production

HIV Infection Abnormal BMPR2 Gene 1 Endothelin 1 Production

Drugs and Toxins Other Genetic Factors  yascular Smooth Muscle Dysfuncti Seroot Muscie
Pregnancy Impaired Voltage-Gated

Potassium Channel (K, .)

Carty trtienad
ProMoraton

\

Normal Reversibie Dissase  Irevaraibiaiaassall]

HIV = human immunodeficency virus; BMPR2 = bone morphogenetic protein receptor Il gene.
Gaine S. JAMA. 2000:284(24):3160-8.




N13UsEluAMUTURTIeInIE PAH Ingldnisiieuardagdiusening “Arauaudaladn
Yo9uaonLaaALAIUaA (pulmonary systolic artery pressure: PSAP) AUA1IANUAUTALAANTDIAIL
fuganT8(systolic blood pressure: SBP)

4 . N\
Mild PAH ilafn PSAP unnnqi15aeas 25-50 a9 SBP

Moderate PAH Wiiafin PSAP unnnin¥asas 50-75 ¥ae SBP

Severe PAH Lilaf1 PSAP unnnindesas 75 va9 SBP
\_ )

RUELAR: mﬁﬁﬁ]ﬁ’amwmmﬁ’waamLﬁamﬂamqwﬂ%’ﬂ'wLaﬁaﬂaaﬂawué’uwaamLﬁaml,m
Yo (mean pulmonary arterial pressure) 7l annnisasaaarunaland’y (right heart
catheterization)?f’sumiﬂzLﬁummquLLiwaﬂm’wm’mﬁuﬁaamLﬁaﬂﬂamqﬁwﬂ%’ﬁ'}systolic
pulmonary arterial pressure L#igufiu systolic arterial pressure/systolic blood pressure @4n&a17

199U

N133U9RY
Tnehluiduuzilumsidnidess fd
1. danr9nnssdnsasen (CXR) adulniiiala
(ECG) Ynsefunandiau (pulse oximetry) fluvunazw
aostnazandu 4 dunds e
2. @47973 echocardiography f94Wa1584171
W U8 PAH SudgvTeliuag PAH a3 nhigh
pulmonary blood flow #38LAAa1n high pulmonary
vascular resistance

3. densavauiilalage1avinvie right uay left

heart catheterization TusS189 A 890157090 8N1Y
15ARalan NN e S efaIn 15T uduLaryseiiiy
AINUFUS ANUdsslunIsnYIuIn1IEPAH 1aen15%1 acute pulmonary vasoreactivity testing

ag balloon/device occlusion



N19M32989U1A (right heart catheterization; RHC)

1. Evaluate PAH and severity

wannltlunisia pulmonary artery Right hesiT caticionzatioh

pressure (PAP) Tnansaial drglun1sitady o S

is required to confirm the
diagnosis of PAH.

PAH is defined by
@ mPAP 225 mmHg at rest

A1gAITUA UNaeala anUong 3 (PVR:
pulmonary vascular resistance , SVR L —
systemic vascular A1 hemodynamic data q
Jugisududosiniiudiy fissioludl fe
right atrium pressure (RAP), right ventricular
pressure (RVP), pulmonary artery pressure i R b
(PAP), pulmonary capillary wedge pressure
(PCWP)  left ventricular end diastolic pressure (LVEDP) laans9 Way cardiac output (CO)
resistance) Uszifiunsyhauvesilanazuenismnuguusslunssuiiulse Taogteiil RV failure
(end stage) A1 CO agsnas fidfeyfiar PAP waz PVR aziAsasing Jailinisulanasafnin
mmiﬁ%uﬁ’lq}l,wim PAP Liie99819178)

2. Evaluate magnitude of the shunt

Tneiialulsawalafinisuifudedisl Qp:Qs > 1.5:1 msldsunissnuilaenisundansedne
HuENEEIUINLY Lﬁaﬂaaﬁumammiﬂ%@umﬂ PAH uag Eisenmenger physiology

3. Evaluate status of the pulmonary circulation

luefnA PVRi > 6-8 Wood units/m2 azdnandu Eisenmenger syndrome waztiudoni
Tumssnuwilaensindn egnslsfalutiagtuanudmilunsinwunniu wuzihlih acute
vasoreactivity test SausesiaUszfiusn hemnodynamic Ausitadaelunisindula

4. Trial of test occlusion

Iuﬁﬂwﬁ' PVR ga1nusidiedl pulmonary reactivity 81aldueagunsegunsaliiiay (device)

lunsmnasslngeedndinsn 618n15an898s cardiac output kaz/13e ANISIANTUBS RV filling

pressure YauanigUaginaglilaussleviainnissng
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1. PAH associated with systemic-to-pulmonary shunt

nauiifinsifivesufinaudeniiluveninnuin Qp:Qs > 1.5:1 Tasfl PVR uag POWP 2¢laigs
110 Taeiialudn PVRi laiviu 6-8 Wood units/m2 138 PVR:SVR < 0.3:1(7) wieldsunissnwudla
AuinUnd anuduluvaeaidenunslandnazanatiasnaudnizundle (reversibility) Jaiasan
Iisnwnseslsalunguil

2. Eisenmenger syndrome

Faenguusnnlildsumstnmanelunafivnzay Uiinandenluveaiifisanniuwiu
namu evhliAansUasuilamemasndenvonaurili PVR gunnihlugnislvadounduues
\donsludasnameiligUiefienntsidos Taesialudednduiedidnineglunau Eisenmenger
physiology fidnuaizsmugd

1) fispelsamlainisudidauunalg

[y

2) 1I5¥AUAINUDNAIVDIDBNTHIULBYNINSBEAY 90

)=

3) 1l severe PAH (PSAP > S aeay 75989 SBP), PCWP < 15 mmHg, PVRi > 6-8 Wood
units/m2 %38 PVR: SVR > 0.5:1 ﬁﬂaaﬂduﬁmiﬁqmLﬁal,ﬁhssi'qLLaz%’Umi%’ﬂmmwLmaﬂ%’awi'm
Tnounmdd i dermaquingu Wesnideyaatuayuiinisly PAH-specific drug viswiineravhls
PVR anadldlnedlsiviliennisgiieudas

3. PAH after corrective cardiac surgery

£
oA

AUhenguillasunisshviuAleanuiiaun@luue uddell PAH 8193indudiedy 9 ndanis

q

[ 1%
= o [

[ - a Yoy v A ¥ = [ 1 [ A
0¥ ‘Vﬁ@@'mLﬂWZJu‘(]’ﬁ/ia\‘ilﬂiUﬂ’ﬁiﬂH'ﬂU%a’]ﬂLW’EJULL@’J NIDLUUNALNINYBUINNATHINANIDN

residual defect widoay HUrenguilastisun1sussiulaeunmdy@eiviy uasinauauniintey



mdunasnideaUanndugnzund o1afiarsanlinmssnvmmamniinumuaNsNzaLTie
19 PAH-specific drug 1tuLAgaiu PH class |

4. PAH with small defects

finenauiliifissseslsavunmdn fuasutasdu PAH inuiudulsadlafinisusdiin
11nn737 (idiopathic like PAH) ngufimassatiusnyiaing IPAH wazfinnsaninuwilzavalofinisud
Suflnmudousdianslse mﬂﬁ%’umsﬂizL:ﬁuimaLLW‘V]ééﬁmmmuazﬂmmﬂﬁ PAH specific drug

WiuLReiu PH class |

Acute vasoreactivity test
msUsziduinnnzanutunasnidenunsUongdlugiaelsailafinisudindadid severe
PAH Waz PVR fig9 (> 6 Wood units/m2) 59uiiannsld PAH specific drug fieengqusenevasniden
unaven Lﬁaﬁmim'jwé’ﬂaaiwaﬁué’ammzauﬁwlﬁ%’ums%“ﬂmLLﬁLmﬂaﬂmﬁmﬂﬂaw%alﬁ Tun1sufon
Huufiansann1InauaUes (positive response) ndwUTnaee dasauiuuinnIlgiulslaie s

wUsLREN

____________________________________

~
s

3 steps of test (INOP test | study 2003)
- Pure FiO, 0.21(room air)
- Pure FiO, 0.21+ iNO (0-20ppm)
- iINO+ 100 % oxygen

I
1
1
I
1
I
I
1
1
I
1
I
\

s e e A




UouUsraulun199in acute vasoreactivity test 1o

1. fthelsealafinsuiiidaiifm usunaonidenUangeogisquusaiieUssiiulona uas
aadsdlunisnidn

2. ;:iﬂaaﬂfcju associated pulmonary arterial hypertension g‘ue] uenuileanlsaialaiing
wAnLie

3. @ﬂ?ﬂﬁﬁumu%m% heart transplantation Lfiefia15a1131d09¥ lung transplantation

UMkl

Classification of pulmonary hypertension

1wt A.A. 2008 NsuUsTHAYEY pulmonary hypertensionlaaiansai1a1n clinical evolution

uay histopathology(S) LATN1INBUAUBIRBNITSNYIIAETALY systemic left to right shunt aglu
Class | : Pulmonary arterial hypertension Tnesiiu definition w3 Class Il : Left heart disease 8814
Fonaulnauvspeniiu systolic %138 diastolic ventricular dysfunction %38 valvular heart disease
(Feer9thuldiu obstructed pulmonary vein #) uaz Other congenital heart disease t3uiUqe
single ventricle 7il#§un13vie1da Fontan g/l Class V : Miscellaneous nsdauUewuulngiieoe
Tannsayniinsinwlse PAH Aitiusyavsnall lUldlunssnuwlsa pulmonary hypertension wuu

au 9 waludlvgjuaziin



PVR>5 WU with significant
shunt
Regardless of symptoms

(class 1)

All with RA or RV
enlargement,
With or without symptoms

(Class I; no mention of PVR)

PVR <2.3 WU(<4WUxm )

PVR> WU but <2/3 SVR, Eisenmenger

Or PAP <2/3 systemic blood Physiology

pressure (CLaSS I”)

(baseline or with vasodilator)
And net L-to-R shunt

(QP:QS>1.5; class lib)

Severe irreversible

PAH

Net L-to-R shunting, PAP<2/3"

systemic, PRV<2/3" SVR,

. . And no evidence of
or when responsive to either

Pulmonary vasodilator therapy or ~ ° L-to-R shunt (Class

test occlusion of the defect (Class U
lib)
PVR 2.3- 4,6WU (4-8xm) PVR <4.6 WU
(<8WUxm")

fM13719Lkd9n9 Clinical classification of pulmonary hypertension 13 6 " WSPH

1. Pulmonary arterial hypertension

1.1 Idiopathic
1.2 Heritable
1.2.1 BMPR2 mutation
1.2.2 Other mutations
1.3 Drugs and toxin induced
1.4 Associated with :
1.4.1 Connective tissue disease
1.4.2 HV
1.4.3 Portal hypertension
1.4.4 Congenital heart disease

1.4.5 Schistosomiasis

17.1 Idiopathic

17 Pulmonary veno-occlusive disease and/or pulmonary capillary hemangiomatosis
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1’.2 Heritable
17.2.1 EIF2AK4 mutation
17.2.2 Other mutations
17.3 Drugs, toxins and radiation induced
1’.4 Associted with :
17.4.1 Connective tissue disease
17.4.2 HIV infection

1”7 Persistent pulmonary hypertension of the newborn

2. Pulmonary hypertension due to left heart disease

2.1 Left ventricular systolic function

2.2 Left ventricular diastolic dysfunction

2.3 Valvular disease

2.4 Congenital or acquired left heart inflow or outflow obstruction and congenital
cardiomyopathy

2.5 Congenital or acquired pulmonary vein stenosis

3. Pulmonary hypertension due to lung disease and/or hypoxia

3.1 Chronic obstructive pulmonary diseases

3.2 Interstitial lung diseases

3.3 Other pulmonary disease with mixed restrictive and obstructive pattern
3.4 Sleep-disordered breathing

3.5 Alveolar hypoventilation disorders

3.6 Chronic exposure to high altitude

3.7 Developmental lung diseases

4. Chronic thromboembolic pulmonary hypertension and other pulmonary artery

obstruction

4.1 Chronic thromboembolic pulmonary hypertension
4.2 Other pulmonary artery obstructions

4.2.1 Angiosarcoma

4.2.2 Other intravascular tumours

4.2.3 Arteritis

4.2.4 Congenital pulmonary arteries stenosis

4.2.5 Parasites

5. Pulmonary hypertension with unclear and/or multifactorial mechanism

5.1 Hematologic disorders
- Chronic haemolytic anemia

- Myeloproliferative disorder
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- Splenectomy
5.2 Systemic disorders
- Sarcoidosis
- Pulmonary histiocytosis
- Lymphangioleiomyomatosis
- Neurofibromatosis
5.3 Metabolic disorders
- Glycogen storage disease
- Gaucher disease
- Thyroid disorders
5.4 Others
- Pulmonary tumoral thrombotic microangiopathy
- Fibrosing mediastinitis
- Chronic renal failure (with/without dialysis)
- complex congenital heart disease : see Task force article by Rosenzweig et al. European
Respiratory Journal
Segmental pulmonary hypertension
- Isolated pulmonary artery of ductal origin
- Absent pulmonary artery
- Pulmonary atresia with VSD and major aorto-pulmonary collateral arteries(MAPCAs)
- Hemitruncus
- others
Single ventricle
- unoperated
- operated

Scimitar syndrome

aarmsaunsielan (WHO) l@ua Functional Classification of PH aanwu 4 sesiu @

Class Definition

AUrglaifidedninlunisviAanssumenie® awnsavhiinsusedriulalaglidu

o

awanviligUaefionnismilesdn meladiun Wunten wieiloufsue

Y
o v 3

Aireddediadnieslunisinfanssunenie 91nsagAtuYuein NM3vitiadng

UsgdriuenavhligUaedienniswilesdn meladwin Wunihenvieduieudsue
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3
=

Il AureivedniaUunanslun1svifanssunienig eannsashTuraein n1sviAaTng
Uszdriudisndniles agviligiaefionnsmiesdn meladiun Wunthense

a a =
WIYUATYS

v Atrelianansaviifanssumanmela de1nsvesneilaviesnaumal Ae mela

a1un witlesaudivaziin wazliguauneunTuvaugnyinfanssy

*RAN55UN19N18 (Physical activity) Aa nsiaasuluavessieneniinisidnaiuileana@sdosly
W& Nanssuwallaun Aanssulusendnenisiineu AANIUNISIEUAIES A15919UTIL 1S
799182 LazAAINTINAUNUINITAIGE)

a0

AatiunsdnnguiUienuianssuninmevsefainsuszdriududafigiedssdunisaniu
va4l3n ivelvivinaaiuIndndlavsunvesiUie Imsviauvesidlavagtuianigidlagumad
Weduuindagitedla Wa139NNTUITIAANITYINAINITULNDAAANULE B991NAIE Pulmonary

Hypertensive Crisis Nz uale

155NN

'
[ 1 =Y

mguagUie PAH mendanniilasunmsitadoudidanudfgyediaunn lesinduiengs

o

v

<

dinda1zidvdienises uaznsinvivised1einad1uAgIAautd19Ee 39R09IN1IAITYLABE N

kY

v
Yo a

m'aLﬁaﬂmEJLL‘W‘V]éﬁL%’;%'}ﬁgLLazﬁUizaUﬂﬁd 1Ag@INTAIILUNNITI N LARST

1. M3¥nwnialy (general treatment)

fuae PAH Sdusiosldumuugiihnmsufoadfimunzauanumme uazyaainsainananun
1IN aaensuasauaTIvesitgelidiudAylunisauadieniguii %qmﬁﬂmﬁﬁﬂwﬂﬁ
Tasu leun

1.1 msliedunisudasnvenien wu warfarin lunsaiitlifiternu uwugihlilugtoe ngud
4 (chronic thromboembolic pulmonary hypertension) (3,++) LLazﬁiﬂw idiopathic pulmonary
arterial hypertension (IPAH), heritable pulmonary arterial hypertension wag PAH fiinannenan
AU (3,+) Tnenruauliian INR agjszming 2.0-3.0 dawlugteiieglungy associated PAH 115
Tredunisudsivasdonoraleuselovy dnluiideving (3,4+/-)

1.2 pnduilaamey wusilrlugaefifinngduiuain right sided heart failure Tngiawziid
913 (3, ++) Inedadlietss Tuasniunnadamnisinanuresauas electrolyte agsasiiawe

1.3 pondlau esnluthgtuiifiesoyafifnuiesslenivosnislresndiaulugielse
ﬂaﬂqmﬁgu Z8%1 (chronic obstructive pulmonary disease; COPD) ﬁﬁﬁ?umﬂﬁaaﬂ%muiuﬂﬂﬁEJﬂEjﬁ,J

M 1 v LN v ) v a Y1 aa U U 1 a A
QUﬂu7ﬂ81@ﬂ3818‘UUL“ZJUﬂU LLU%MWI%@@?’I‘GLQUIUQU?‘EJVIiJi%ﬂUﬂ’NlI@IUEJ@EJ“UEN@@ﬂ‘UL"UUSLULaE]@ILLGN
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(Partial pressure 02; PaO2) vaugin #n31 60 mmHg 138 Anudufeseendausiniifesay 90
(02 saturation) InglslutrsueundunseraseenianIedniisyfueonTaumIfIng 1 (3, ++)

1.4 Digoxin wugthlilugtheiiangmlaudfitlawmganiilaresuu (supraventricular
tachyarrhythmias) W@ atrial fibrillation (Hu@u (3, +/-)

1.5 Msoonindsnie wuirthediilvginazsinnisesndidame Faumndaisuuzaiili
fuhseenidanield Tnegiternsvestheoaiundn nanfouuzihitansasenmdanelingy
wihiigsldmiosunn (3, +/-) wazmsdnuwnnsifielinnseantdanie (supervised rehabilitation)
sagulugUae COPD Anudnliusgloviligumiv

1.6 nsauindanazianssd nsneasidifudednlugvasnnie (3, ++) Tuduns
Aufauuztlil438 barrier methods Wy gaensewsls wnnimsldendidsesluumne uag
FUhedsasadlunds uindasdosquastelndda uasviuiaiofidevsdinisdnssdalasd
DUNTILFADUITAN

1.7 mslagansiasosu lunsdifigtaeiionn1sunn (WHO functional class IIiFV) uazdl Pa02
ffaund1 60 mmHg vieauduiveseandiautiaenidesar 90 Tnstavnzegseauiuiu uughls
9ONTUNALMY 2-3 L/min tielanudusveseendiauluidenunsuesesiuliidesniniesas 90
(3, +)

1.8 matlestunisinide wusilwiaduldninlng (nfluenza vaccine) wazTadudlosfunis
fado pneumococcal pneumonia (pneumococcal pneumonia vaccine) Iurﬂ’ﬂwnﬂiw (3,++)
Tunsalfifuaedasldsunsrindnuisde 1w sdinviuas Lower abdomen msliensziuaudan
ASMANLAE general anesthesia ®1a1danly epidural anesthesia %38 peripheral nerve block &1
Ty (3, +/-) LLammzﬁ;g’fﬂqaé'qé’uﬂszwwumhﬂé’msﬂ%'uLUﬁlsJumiﬁmismﬁuﬂszmw
intravenous %38 nebulized unulunau

2. MIINYUANIZILS

ndrnduneumsitaduiiudunig PAH uwia dunousioluiie mauendiheidneglundale
dwan1TIdadenuind Urgeglungu PAH JUemIstaTunN1snsIaaiuialan1uedn (right heart
catheterization) 1l a8 ufun193{i9de wagdnfidousd lun1sld calcium channel blockers (CCBs)
ATITINAUATIV acute vasoreactivity test Mg laeEUiengy responder Astasugn CCBs dlidl
o uavanunsafinvnaetudesy f1e1mslaifitu Tnsdssdunmsnevauesedidlndda wu un
1-3 1feu vieulonunainafssane enafiansandsuiiu PAH-specific drug seld dmugitaed

Lﬂuﬂzjm non-responder A5t3l1iEN PAH-specific drug
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N1sweuU1anUl8 Pulmonary artery hypertension
Y

8807 TIVNTU UAENIWISA ARFITUUY (WeUIa v ITN)
Jyvuazianssumeniswenuiaidndny
1. Hesanslasusunsieainaiznseseandiau Lﬁaamnmazmwé{waamﬁaﬂLmaﬂaﬂ@a
Joyaaivayu
91159830 PAH o 8 msitinannnsiihdesunseenaniilaluidessisnedesnia
Unf sauluianisiineSanwiivasndenPulmonary artery finziidenluleniven danalvigaed
o MsmieiatenLss viemilosvavinAainsUsesTu deumds fuss Tnawmnznanduiy

oA a £ o v & A o X P ! a a X vy
ﬂqﬂWWUQﬁsaLﬁaqLﬂusﬂu‘Uu‘Lﬂ ANUULLDLNIE PAH ll']ﬂﬂ]u@']ﬂqilﬂ/iuaﬂLLagf'Jf'J‘ULWﬁEJ{‘JSLﬂﬂsUu‘lﬂ\‘]']EJ

9NN Low cardiac output AatiulugiUae moderate to severe PAH dJusiaaldsunislo

A 1Y) =

P0nTauTINdnslde) wiensldaunsaldu ietisananusuvasndenuasnUen tawi n1sldie

[ %

lusSneenlediveannisiin PAH crisis nashdiniilaluguiendy left to right shunt 1u ASD VSD
AVSD “1a% ann1siianusuvasaiendenauviliaenldaunsandulurleniiveniiveuaniuieu

el asdunsldrieniesdstivannisiin Hypoxemia Hypercapnea Methabolic acidosis

NINTIUNNNITWEIUIA

1. Ussdiuoimsuazennisuansiiuansiunnisilod ense seendiau wu melaveuwniies
sondiauludonsias Wennniu Wudu

2. YuiinuazfnmudyarudnvesUiveg1alnddn  s1e91uwnng fufifidanndninig
Wasuwas Tneusafiuniy early warning sign PAH

3. gualioandiaulufiedinisnng q auunun1ssny wu fliendeidnmladnludedd
wieaemelasauiunisldinglun3neanles wislusefionnisasfivsiaewdu mask with bag
canular lngfnpurudusveseondiauuazgUaelifinng Hypoxia

4. davinueudsuras WeduaSunismelawaznisianiUdeuing

5. gualiitheinieuiioanaiudenisideandiauveilote
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2. \dgenani1azialaduidenlUiaessienieanas (low cardiac output) 31nA12H2LAAULA
SAUAUNYSENTNVBIL5A
Toyaaduayy
& ' A a a a a = & & =Ey)
Az PAH Wunguein1siiinainanuiaunivesvasadentalon dudunasniieniisu
A o 'y} v £ 1 I dl d' a Y a £ v} £ 1
Honranitlasuiinglenneunazuanildsusandnulviiduifeaunsuaindudngala
Auge wavdseanlUideIsan1eaIunng 4 a1 PAH dnuldynne 10y wasyniiaeid Ay
RaUnAnsanenSan niiedulunasaidonwnsvanazyinlviviasaidoninanu Aukavawdunals
& %} v 1 v ] v v o Y v b4 o QI nd’{ 4‘ o = L4
Wenanislaniuvdudiglenladesavilmiladevhauiuindy wedndeadivenld
= a Y oa 2 AN v oa X ° v ) o~ 3
wandgueendiauliiiudu lnemsdudiinduauvilidanudulunasaionunsonmai gy
lamurndvunaladudlananzdunudurilanurinsudusanadyinliaen1Uusnawasiila
Auteanandendsinaaniilainglenanas ndnulieilasesyhauninuindulunsduiend,
duanauilvinauilonaialanundu auaviesitlasuviledy Wendwierdlaviauntdnauia
d‘ o 1 = a CY a é’
advinulidln Fainngilanefiniu
NINTIUNINAITWEIUIA
1. ‘UizLﬁummmmaaiumiﬁwﬁﬁmiimLLazﬁﬁ]i’@iﬂiﬁfﬂi’%@ﬁ}iﬂ%& NNITUTELEU
Functional class
2. Quariewmaenanssy Avinsusednty ludwngUisliauisarile nindenisiviles
VLY
3. Y32l u01n150ageInN1ThanIveIn11e i lad uinalannn1sAIueaudIn I uaIUR 199 0
| | P W v I3 a | o A a
$19MY WU 91n1sueU witley lo weusiuldly Tuldnussliuannnsenionldefs § puffy eye w3o

Y [y

mﬁaﬂmmﬁmﬁﬂmnmu Hudu

4. Tuiindyay1@inm a5 9INSWARIUBINYIY WAL IEULNNEY Tufifidaadniinng
WasuuUaslneUseduny early warning sign PAH

5. famuuaztufinnsiasunlasesnduliiiilonasn 24 $3lus wazsieuiuiinidngs
WasuwUasionadusunseu bradycardia tachycardia PVC PAC

6. Tuiinidn-eenanseneegsaBuatilayszifiu Heart function, renal function

7. aﬁﬁ’mmiﬁﬂﬁwﬁﬂgﬁwﬂwﬁaEm'jw 60%M

8. aualvien

8.1 sdutlaany dedispanusiingss uasuiunsadarmnisinuvedls was

Electrolyte agnsayiiaue
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8.2 Digoxin wuzihiludurenidanzimiladuindannaaniilaiesuu uazsdes
finpuwa Digitalis Level iieatasiu Digoxin in toxicity
9. WUrY1IASUUTEMUBIMITIAN 38T UUTEMIUBIMISAAINGPURENI1 2 ems/day  uay

Suusemuln 2 vewile lunqunasidnunly

3. finnazideranuiuvasnLionunslanguUSUNEY (PAH crisis) / W3aLdsesanisiin
rebound phenomenon nasnsugasaslun3naanlas
Joyaaduayy

Qjﬂwﬁﬁmw severe pulmonary hypertension %38 pulmonary hypertensive crisis Iumjm
CHD 2z3A1 mean Pulmonary Arterial Pressure (mPAP) Ffinty sawdedinng low cardiac output
wazoxygen desaturation Aatu szwuennsdenanilutag early post-operative period 813419
$3uAU severe right ventricular failure lugU38 two ventricle repair uag 3 systemic left ventricle
laidt right to left shunt (residual shunt) Maamﬁaagjﬁm%’u single ventricle physiology N33t
A1I¢  pulmonary hypertension ‘U@Q;Eﬂwmﬁ%miﬁhﬁ@ bidirectional  cavopulmonary
anastomosis (BCPA) witlsadoniduidlalutiagtiu 31 Glenn iunssihdaifievidenain superior
vena cava(SVC) soluds pulmonary artery lngsss viliusuna pulmonary blood flow (PBF) &
Auduiusucerebral blood flowinsng 18w preload 483 BCPA A1 transpulmonary gradient i
aszluazeglusediv 5-10 mmHg lneil A1 mPAP w30 central venous pressure (CVP) #lnd 15
mmHg mﬁqmdﬂimmﬁﬂmw pulmonary hypertension (Class V : 913 guideline Tvisl) n1smua
PBF ®13ldn15vincontrol hypoventilation #i PCO2 45-50 mmHg \ieuiy cerebral vasodilatation
wagsyilndipreload firguilowfia PBF uagvily oxygen saturation #unnseinda modified Fontan
Fadlvenous retum ﬁm’]ﬁﬂﬂﬁlﬂ SVC @z inferior vena cava (IVC) n13l9 hypoventilation agiination
N1 WAAIMPAP 11191 15mmHg Afleindinnazpulmonary hypertension wazLRTTamorbiditywas
mortality $51897un151% pulmonary vasodilator Tuﬂﬂwiﬂiu iNO 3pentunguPDE d@unsld

Y

iloprost §ilyifivoyandududaauluyie acute phase TngusvasananAonIsUeiUNATILALIIIN

Y

v

PAH ﬁqqﬁuﬁ]uﬁﬂw LV pre loadama1n pulmonary venous return flan v3e RV after load iy
Faduanvnuas low cardiacoutput yasjwnglumsdnwiheweanifoniaifiu cardiac output (LV
preload) wagn1saaright ventricular after load \ie USU interventricular dependence Tlga
survival ﬁuaﬂﬁﬂ’sﬁﬁuﬁu ATSmaintain cardiac output (#993 central venous pressure, pulmonary
artery line wag left atrial line) 819l% Swan Ganz catheter Tun1s monitor pulmonary artery

pressure (PAP) %38 mix venous blood O2 saturation Wieliuszidiu cardiac output
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AINTIUNITWETUIA

1. luftheilailsldvetiemelamnliianansn claim down fUaels msUszifiusziuai
JULIIVBINNY Hypoxia 910 PAH Tissauuwndiiiefiansanmslavetamela

2. qualsf Inhaled Nitric oxide (iNO) Tnsmsanefesitulaiesriemela Ususedunisane
fgmaununsing Aanuraudusiveseendiaunn 1 v uazAaaiufiveedlunineenlss

3. finmuauduvioniala CVP vide PAP dadlaiiiu 15 mmHg dmiunguilvih Glenn shunt
ey Fontan operation @ nswie superior venacava %39 inferior venacava iU Pulmonary arterial
Tagas) vn 1 v, luseAfinsld central line Lite monitor

4. n3MgA3Y Inhaled Nitric oxide (INO) anuuNuN1T$NE Tnsanfie INO astne flag 1-
5 ppm 90 1-2 Falas Tngmsiamuaaudusiveseendiau dasnsmela Snsmsiiuvesidla
ogluinausiiilaigsndn baseline Wiy 20% msizidusuendamsiin cardiac output Alsifivswe

5. qualsienguanausuvasadenunien Tutisnsmeeies Inhaled Nitric oxide (NO)

wazdunadyaadnn 1 .



4. \deesanislasudunsieainuadiafevaingusn Vasodilator

Joyaaivayu

@597 5 TUINASITBINIS AETRE T LasTaWaNTINGEN 94 dwsusinay PAH-specific therapy sntiuenlunas CC

B*c21-2?3

BRIAET AR | IWIREIFIdR Had LA ATIVAANATM Fawarlilwdle Drug interaction / Na8 M6
Beraprost L'ﬂ.'laJﬁ"l-L 20-40 mcg 34 240 mcyg Flushing, diarrhea, fifemeanfadn®
20 mecg) n 1 mcgkgiday Jjaw pain aRTHATIA
Sildenafi Fud 20 mg 3 80 mg Headache, LFT mefrnTldundifiudy A7 sildenafil Ta3AUEA
(20,50, 100 mg) win - 12 miglkgiday hypotension, nitric oxide donors M3e f_lb'Jf_laa CYP3A4 9% ritonavir
(US FDA warning A1TLTlwdn) nasal congestion nitrates lugluuula 9 azifuaudutiluwansan
1843 sildenafil §.1 200% (4 ¥}
Bossntan® 10-20 kg - 2 250 mg Leg edema, LFT ALT = 3 vindUnd Tl uTuAY sildenafil
(125 mg) 31.25 mg od —»31.25 myg bid slevatsd ALT/ AST aadiinTasd fuaoild wudtaRTzausi luifen
~20-40 kg: Adudinasanan URLRU TR R LA TN TS
31.25 mg bid — 52.5 mg bid pilfak} ."Si‘mi"'nﬂ (bile salt 183 bosentan
240 kg - axport pump; BSEP)
625 mg bid —» 125 mg bid VM eyelosporne A,
glibenclamide,
fluconazole TU#78
lloprost inhalation L"émﬁu‘lﬁ' 5-10 mcyg G 9 Coughing, flushing ffonaonfAnund 1'5'1%N“|:L’F‘%D-:'N'u ultrasonic

L=
Ventavis

(20 ool 2mil)

(TUIRETIN vial Ae
0.5 mi-1 ml}

facial rash,

conjunclivitis jaw pain

o -
ERTUNTIA

nebulizer 71§ MMAD 3.5 |1

L O"nron@, F'rouose@, i-nek:ulSJ

lloprost 'V
. &
llomedin

(20 mcgd 1ml)

0.5-2.0 mog'kg'min
a e
MTaUTLAIAM TROLFWE

anflay
d

a o =)
AziGamsandaln®

= ar e o
FRRIUIRNATINALIGERUAT

- [ 4 a
‘"Ijlﬂ'l-k‘ﬂﬂdﬁ':l‘f TR T )

uﬂ:v;"ﬂ'?aﬁfﬂ"‘nﬁu'uu"ﬂm

mg = mifligram. mecg = microgram. ng = nanogram, L = micron, MMAD = mass median aercdynamic diameter, LFT = liver funclion test,

AST = aspartate aminotransferase

+ = 1iuen bosentan watTATulY 4 anfind

ALT = alanine aminotransferase
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AINTIUNITNEIUIA

1. 99 "’iyﬁym%wsuaqﬁﬂaanﬂﬂ%”’qdau-wé’ﬂﬁm

2. vimsdnnsenghelaggaven 7 R

3. fiannuuaziisyiwatiufeaningt nieunuzdirUisuazgunases mndudslinsuiui

4. Aneunaztinsziien1s/1nsuansuny signs vasodilatation

5. ANANUKANITATIANIDIULTANS Tneaniena LFT

6. el UelasueIngy vasodilator 111091 2 ¥ia AIsUSMISTRNISENRE1lEeg Y
YILIA WA ITU

7. Aanuuazidisyiinneidensenlusenieiaunid luddienguinlaiuen lloprost

5. fUheuazdunasalinuinnivaneaiulsALaziuInIenIsine
Joyaaduayy
1Y A < d' [ Y a o Y a v '
AmzauRuaendeninilangs lunnennuldvesdnusiinavilitinnizunsndeouste

SunmenslussuuvesonuaziinlanasnaudinaiasaneluszuudugyiligUieiiennsvilesdiy 4

=

AN MIInTigas mnluldsunisshwasminnuguus awhbitAnnnzihilad umvaiuasiduanneg
94015 @eTiala 5ﬂﬂgﬁagaLﬁ'mﬁ'ﬁ[imﬂml,wiwaw fuhednlngiinlifianudlafefuanie
vodlsa Maduiuvedlsa saonTuLUINMEiNY TenoliAnadentnatufuitiouastaua

AINTIUNTISWETUIA

1. Uszifiuszduanuianfnanazanudlof sauimaunun sinvivesdUisuay
AunasaslagldiuuUseidiuanuinniadg

2. ooy nitheuszdunasadinamaneulinisnetuiaynads

3. anadenliduinunduiihsuazaseuaialvideyaiisaduununisinwingld unum
nihiuarsrautuumdionsesueioatulsawasnmsinniifineuasiunaseaasds

4. vinmefthouardunasemnadsidlulimameuia ileussidunginssuiideasents
MLAULLY kazANANLIANNIIRAY

5. wugthmswetianisieauaaty Wy nsinvigla msvindslaliasy erunidede Hanas
Ininse avauud wwuiugthedasies

6. 1madiamsneuiatisUiuasunuin wasmssuiatidedaymilndudsun

7. Wiheldane seuteauddniAnafussaunisalmsusumvestnelusfnuaz vz ey

Tsanenuna
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v

8. nsiuliigisidiusalumslimailoAanssuinquesiine wiousisduaiy drombo
AUaelunsU oA

9. quadawIndexlvigtheindeu andesuniusiie

10. Senuunnslunsditheinntnadiuiuiedarudiiudedldnnmenioafiuiy

1. Ysmfiumadaning uddlinmsmeandeudufionnnsmuin - flu/eahu/laftu
lalmsnenuaseidedaglduuuussiiuanuinnina

12. TideyagUae/funasenfsadunizquaim mssuduvedlsa uasunumssnuwIne
duulleliaenadeatumeiuievewnng  Tagliduszezy nebiiAneuidnlasnds uavan

ANUINNAIIAAY

6. fUne/funasasvinanaifeaiunisguanueaiianduluagdnu

Toyasuvayy

v A < P [ Y 1y o Y a ¥ 1

amganuduraendenwnilenas Llunngiinulivesdnuainavitliiinnnzunsndouss
Sunmensluszuvveslonuagiilanaenaudinaissanelussuudugiligiieiiennsmviesie &
AN InfLgas nlule Sunisshwazndanusunss awiibiAannziladuraiuaziluanng

o Aa v O v a Y S ' D ) XY 1= v a Y

293713 FeT3ale Bnnsteyaedfulsatliunsvate gUredwlngdnlifanudnlauferivaniie
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dAnyreayaaInInenIsuimeg elvigUle/gunasesinnuiule wazansaquagUlsuilanduliey

o
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1. Ussidiunwd uazarnumfeuvearfUae/griviasnansuar daladsuiusniu aunseis
g

2. Widoyafiaztiosn nioulssiiunnudnlafietaslinisdousitu

3. MnszuaumsngulumsanenenanudindeadeiufugtiedunieliiAnauaula

0. wuzthunadlinnug undsusslonidudeliiheiaaumieursimeuazinla
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Pediatric Cardiologist
LL@%ﬂ’]’iUi%ﬂ’]Uﬁ’]‘Lﬂ,u
N13e9tin Investigate

Tagnenula

confirm Tudalaenenuna OPD

N

Simple Defect Complex Defect

' !

nanssu wuUgUR FULLIAN Lanensh HYuravau Zeliiel
o v
LNYIVDY
1.0PD case . , -First visit -OPD record | -wg1u1a OPD | -8ws1iUaelsawalainisie
NWHIUIAFNUTLINBINIT/DINTLARINDUNY v
[ <@ o a M Yo
1.1 NFEUIUNITAR ) AN nullaludnglasunis
wnnéasluwuy OPD record v .
nsaslmePediatric Hheng1ua | Idadelsalagn1snsianiuy
Cardiologist Way l NI \Hesagviouaudge
WA OPD LN weruawseuUIeieyi Echocardiogram u ATWINNE DRIINISANNTITWNINGDU
1) Simple Defect first visit 79404n1391 EKG, X-ray IOPD 1in/ | -OPD record VULV GMWT Iuﬂﬂ’wﬁﬁ
(ASD, VSD, i o9 Echo. AMEAVIUAURADALADALLA
PDA) — y Uanga
WyIua OPD d4uA Investigate (Vo 1-2)uay . -
2) Complex e , Y -9031N1580A PAH Crisis
Ne1U1A Admission @¥iA Investigate (U9 3)
Defect Lsasraauilaionsiaaounullives “Ra9NTS -Hand over WEIUNATRY | VULTONTID
viaonidonuasen(gudilaasnge) Wadglaiu | form OPD 14N -9M5IN15410 Exacerbation
1.2 LU 2.115Y1 6MWT(guéaladsnm-) 3 LU WYV TugUae PAH vugs0nsIa
adulsalag 3.8 Cardiac CT/MRI (f3UASWNS) Adrnission Snnsiawuzaeafu

nsauanuiadlugUie PAH
-SnsnsideTinlugUend
ANFANUAUNOALFDALA

Uangy
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nanssu wuUgUR FULLIAN Lanensh HYuRavau Zeliiel
= %
LNYIVBDY
Tuithengu Simple Tughengy Complex “IATINISNANTIBUNINTOU
Defect wenuta OPD || Defect iileléiuiinnsaa NN Device
audlunisas consult Ay Admit UaUIW.ABY 1 Intervention
Adult Cardiologist/ Sgaans enssuTunis -Hand over -DATIINITINUILEANTAINAG
adulsrlavazidon lown form WifhuuzihlugUaeiiang

Pediatric cardiologist
LWeN15%11 Device

closure

!

Failure
Device Closure

daeinsim e
Conservative
treatment

Cardiac catheterization,
Pulmonary vasoreactivity
test, CAG/PCI, Cardiac

CT/MRI Jusiu

-Checklist N1
wiseu U
AOUNIAR/
WHANTT

-consent form

ANURUVABALRRALAIUBREY
-gnsaelsavialafinisus
Adafilesunisitedesng
AMEANURUTADALGEAUDN
qﬂuﬁgﬁumuﬂawﬁﬂﬂ
nelu 3 Weunasanlasy
NTINadERalASUNIINTIR
AnulhiraeadenLnslen
-9m51N715LARN Rebound
phenomenon #&a3N15%n
Nitric oxide test (iNO test)
-9M31N13LAA PAH crisis %84
N399I vasoreactivity test

ety 6 .
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nanssu wuUgUR FULLIAN Lanensh HYuRavau Zeliiel
a ¥
LNEAVDY
-0RM31NN5LAR PAH crisis 84
N19911 vasoreactivity test
el 48 vy
2.In ien v, AT -Hand over
patient case Conservative treatment gUaeausasndiald and ove
HUMIE - MSWEISNWIMINBINT YauaulsaneIua e form
1 Admit We 3‘1/\1.1‘14 - 154 Nitric oxide Tu 19N Investigate Loy -Checklist 113
e FUhenguitiinig PAH ndsldranisinvestigate WssE Y
D gaganunsorng crisis ASUDIULNNELI189 00 NOUNIAR/
[ - N13 Consult Palliative naAeU Cardiologist NAANIS
2) @Uﬁ&lmmmsmﬁm Care Team (Lumj':u severe WaLt1 CVTconference -consent form
SUNSHIFRLALALANNS PAH)
NwIRNeINg .
N . NN AGIUARILNFA o . 5 . .
3) NUrenNau . \ -1-2 JuUN9U WYNUIAUTZAT | -9MTINTLITYUAIUNTOU
Y ) X o @ 77789 Admission Lia - OPD card
o t1lagl PAH crisis 1At e W . D e e y
UszAuUseang Y NIRIA CUseXainy | M NOUNINAYNADI ATUAIUAY
o sys0nstnedmenae i sin wenuna YR . ,
(Palliative care) . v T, Admission Checklist 100%
PICU wiadanme1nns w1n wasEiuTunNIA UL
nwey1u1a OPD
fadlavieviemelawazly sw.ungnanay
| : NYIU1APICU
Nitric oxide e &
ALY nWy1u1a VIP
UszAuUsTAIDINIS
‘j' 8A

v
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nanssu wuUgUR FULLIAN Lanensh HYuRavau Zeliiel
\edas
3.N1INYTUIANRINT . » ; - OPD card WyIUIA PICU | -8nsnsidetiinluginend
e o P/O care lufthefifinmzanuduvasadonuns JseXaiinely . .
lpsumsinueig - Uy ANEAVUAUNADALTBAUAS

A5N5HIGA

Uangs

D5z RrnuiuvaenionuaUongeaiascn
(PAH Crisis)

25z Tainnensesoon@iau (Tissue Hypoxia)
wagnsguasEuUIAuMela
3)hsziinizideneenainesiilalu 1 wii
amas(Low cardiac output)

s Tanzdeaenndndn( Bleeding )
51z iInMzunIngaundinsinda taun
Cardiac tamponade n1sudsfdonfinuni au
Hangasiu Yaauvly nsAneluseme M8
6)N133ANSANUUIALHARAR d1315aNTEAUln
AUAedl PAH crisis 161

7ihszTrensliiaUszasdannmslasuengu

HAD

- Nurse’s note
-Tu
multidisciplinary

care team

Uongy

-9951N13L0A Rebound
phenomenon #aINITHIFA
993113 Re-operation 311
Surgical bleeding aelu 24
2.

-9n3IN7154AA Cardiac
tamponade
-9M31N130AN1Y Cardiac
arrhythmia(VT/VF/CHB)
-9R51N13L0A PAH AR5
TugUaglsamilafinisus
ALl
-dnsnsideinlugUae
Tsawdlafinsuidaiilesu

ANSHIRA
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2.4 \fiusogns waztuiinAranudufiveseendiaulud enluvewiilasieg v 02 sat
way 02 blood gas wazUuinAranusuluiesialasieg Insanizanuduressmasaidonialulen
(Pulmonary artery pressure) LazANALYDINADALEDALAILBBBTAT (Aortic pressure) Mereunas
v&snslie (loprost 3o Nitric Oxide) Lilogaunevaussyasnisiieianas Wudoyalunis
AWIAT PVR wazdayalunsnausulunisinuisely

Turagshnmsnsa frhesenafinne fuwiolud

1) IANNIAVULIIINITNTIVINEN

NANTIUNTITNEYIVIA
1.1) afuiedunsumansrainu Wudftaeduszesn
1.2) wisenmsiiannsn Wnduldunsanaliiiionny iWeananuinnde wu la
U qu e uaztanidlesnanie
2) analliiguaunsunzang e ndesusuuwismsafiin uazsnuuuduimiiodsus

AINTTUNITWEIUIA
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2.1) wiethelsimsuiainueanisnsas davirivmzay uazlsiegluviniiauieun
fanwinitagsile Taglsifnaienisnga

2.2) §ndannden ileliUredneuguuazavaute Tagldiwiulnin vieiean
anou Lisviesnsiamuilafionafiiusnn

uaﬂmﬂﬁéqﬁwﬁcyasiwq?jaﬁwmmaﬂizﬁwﬁaqm’mmuﬁ’ﬂ%s&’aaﬁwé’mmﬁﬂﬂaam

dﬂl ! ! U d‘ L2 a ﬁg’
Weet1uAsensa telasiunsinle

3. NMINYIU1aRUINENIINITATID Vasoreactivity test Tunaensdvauiiala
#a991nH U280 599 Vasoarectivity test 159 neunauszdviesdunneinis asdne
fUhseenindanaennsvdamsnsiafiviesdunneints Wvneddyuesnsweiuia fe Liletestu
nsinnsunsndey uwaznslimsneuiaegaiurieiidadudeddglunistestusunsesandnn
AMYNRINFIINNTATI JUageananeg Feeluil
1) desdenisiiadensenuiinaunaiiaauiala (Puncture site)
AINTIUNITWEIVIA
1.1) ¥899 N Wiet1agaIueaNINd UGN ABINALNATINLEGDA AUNINTBNILVLN
9813oy 15 U
1.2) wugthlifflhewmdenu vhasendrsivivinans egsties 6 42l
1.3) finsuszifiuunansnarndussez s 1flildonssn wselinouwdenooniwizniely
AIAITLAINNE UAZYIINITNALNATIULEDARD
1.9) lunsalifihedesnisiiazle wiean msuuzihiliguaelddenaunathaiiviuile
Joafudonsendd
2) desdenizmadumelagnna 9nnnsldeusunau (Sedative) vuzATa
AaNTIUNITWEIVIA
2.1) Usziuwazselannemaiumelagnnnaintaveseuaunau(Sedative) lng
Tdgertnainuauladis 8nsIn5AuYaURLla AdufveseendiauUaleia warsnsang
melarmniaunimsusisanuinmdlinsuluiug
2.2) qualvigirglasuoanBiaumuununissnm

2.3) wissugunsad 81 (Emergency) TinSauldau
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N1INEIUNaRUAENENWIN Vasoreactivity test Tunaguaeingn

Uselning wduau (werv1aiviom)

fuhenevdaldiunisi Vasoreactivity test $1dusgrsbsiidedldiunsidis Taog1dlndda
osndvagonaiinnzunindounionatrndsaniendenisiinanisld fadunie ndanisii
vinansgiaedsaslifunisindeudsaindunaensinediisingaaueinsniidsirendulugua
sofiviestheaniaysioly Taefifanssumemanerualunetaeings il
1. svpzinseuTudUae

1.1 wisuisadie3ugiae

1.2 W38 Monitor #1499 (EKG, O, sat, BP, RR)

1.3 widsuedostiomele/eondiay

1.4 \a3e4 Nitric oxide (Mndadld)

1.5 W3gUYAaINg

2. svezquatiUrelousuinunluvediasingn

2.1 YauagAnnudgadnmn 5 uid 6 st nn 15 il 4 ads
30 wnit 2 Adauas N 1 v, audygadnasd

2.2 Ysziilunsmgla qualilasueendiaumuunun1ssnw win
FUavaviotiemelanazlding sstremelaqualsigUiemamannis
wenuagieldiniestismela

2.3 seTaneunsndouiidday wu anudufivainnisld
INO N154A7 rebound phenomenon & B utfgymd1dsy nunisiAn
pulmonary pressure Wag resistance Lﬁu%uaéwaﬁuﬁwé’qmﬂqum‘iﬁ
NO ¥llagAANuILIUNINNTT 30 WITINTBB1UNANHIAINAALT INO 8
Usngmsniiiatudersilhdusunmedstin uasduaveylhaa
Msunsndeufisunsie J9n15an iINO ategnedng (Wuflay 1-5 ppm
NN 1-2 F7lus nda9niiawin iNO < 20 ppm) wieisuldan Sildenafil
Tuta9 wean off dose agtdunstlesiunisiin rebound phenomenon

19 91n157R09A558 9o wn welawmiloseu WeiuInTu 39A5RARNY

WA ABG Uteiliudnyey aulin taz oxygen saturation
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2.4 dunauarUseidiuusiins Puncture site 7138 Hematoma %3® Bleeding nnwulisu
FIEURNNE

2.5 Ussiiudfn gamgiuasdnas usniwierdsiivinans mawu f38a a1 Buiy
adTnaslaliviendlsiunnnmsiunenuuwmdiielinsinusely

2.6 quadaviuazuuzihlilasususu haseuineivihniendanis off sheath u 6 v,
mniludhennyisedUleduaueiadeainnsanyngs

2.7 yngtheRumnliin semuummdiel ey

2.8 ualvldsuamiuazemununisinw dunmamzunsndoundsldiue

2.9 winftredianudndudeddd Nitric oxide gualiUaeldsumuununissnyinazdauns
ameunIndouvaglasu

2.10 #upanistuaedaans wnlidaanzaiglu 8 su.nsziulidaane windaaizly
sonTenumeifieRiasanauiaaie

2.11 Usslluaudiauwazanuliavauienieg mnnugualilasueianlinuas diumae
NANTTUUULAL

2.12 mmiiﬂw?iua ansasulszmueslanuund (Msmelalasdygiudnund)

2.13 Walenaligdidideuuazlideyaiioanauinnicg

LONE1581984

1. pNan319138 WewNMEngreinsy 939ARAYNa. Pulmonary hypertension in congenital
heart disease Recent advance from 4™ World symposium on Pulmonary Artery
Hypertension 2008 Dana Point,U.S.A :wthelsamlanin A1a3nusiveans s

LNNYANFASASIIINGIUNE UMINSNFeUIARS
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n1sweruragUenlasueviu lloprost (Ventavist)

Tunie 2AUINEN Uay FumT FUNTUAY (WeIUIATVITN)
lloprost Lﬂumﬁﬁ@mauﬂ’&mﬂﬁhwm epoprostenol wag nitric oxide Taefisl half life i
gandn Feilidarwazmnundiaeiiorliussdluiiasr fusntu eiieldasiiuaieaueniid
azeaulasuUIA 3-5 pm lagdesdimuaiiauevesruinazomasaainiy YunedmIugae
acute ﬁLLusﬁﬂumiqmLwiasﬂ%gﬂusﬂmjﬁa 5-10pg at mouth piece n3aluAnli 0.5 pg/kg/dose
(maximum = 3 ug/kg/does) #ann15ld aerosol therapy A® n15l¥en i\ dudrunauves solid
particles wa liquiddroplet #ulu#i bronchial mucosa T,m&J‘U%mmmﬁamwamhwmlﬂlm%uagJJ'fo
YUA aerosol particles Falpgunfvgld mass median aerodynamic diameters (MMAD) Haust 0.8
049 5y A5 oIN AT Ien lloprost 7 lgluusemalng Acute management of pulmonary
hypertension A358¢5¥1319 3-5 | Imaﬁwumimjﬂdwﬁ%ﬁmasﬁ oropharynx vuafitdnlufiaz
bounce anun i upper respiratory airway Tud Uil interstitial

UoRv03n1519 aerosol therapy Ao

1) songuislailuruiaeiising

2) 813UNU lower respiratory trace Ta5a

3) Tduladeuazil side effect itlae
4) vivbimadiumeladianuguiu o
Nebulizer fi9 @uvesgunsaliildidusdmey solid particles -~ - - - -
, . a4
waz liquid droplet Tnge1aldssnania (compressor unit) vl | HEPNATN LATBINUET
) 1 [ . o . & PN LY 1
ganateidu droplet Insenazsinudluly nebulizer lagende venturi effect fio onAgngnsY
vievwmaninliaudunanasasgaeeMiduvesmain U diun szl e AuaIwas I wWIue,
nseavilivundnas nebulizer Alds¥UU ultrasonic 3 Usenaulumie pyezoelectrice crystal (a
P Y & a 1 = d' [ a o Y a d'
iiduiduaziiiou ) Ndruanuesnszilizd Welasu Anuivuia 1 MHz azviliiAnaay
Aa LY J = =€ o % I A & 1
ultrasound NTksIHENIINNTIEALUANATEI81 Fevinlieusneanilu droplet Midnad uagaswuy
WrusdlUlug U aerosol ¥aves ultrasonic unit wu ity single chamber B19znsENUAUAIY
piezoelectric 1n8n59 Uag double chamber @agn1aggnimad AuuuveInTEITlaziluuiduI
wenTuivdIu piezoelectric transducer IngagliunduNanUu @1 pyezoelectrice crystal 119A1Ua"4
veensziziioandyviiaiasioula tsesmiugn Optineb wag Omron agldsEuu ultrasonic agLan

= ] « . & a & g oy
warRunIA3ed Delphinus Atdumiin compressor WATBIEY AodldIuNanvaseluvwIn 3 ml
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amA309 ultrasonic agldvun 5 ml LaTewmiunnviinezdl residual volume Uszana 0.5 f9 0.8
ml wdandildnainuaiuazessamualiuszuia 10 wni Tnefiseduresendivals mouth piece
wansiaiulae Heauaiinasilvuinves particles fidosnin 5 u lu sedusnng1 80% aurmen 7
mouth piece avaglurun 2.5-5 pg Tugflvg) uag 0.5 pg/kg/dose Inedl total dose #i 3 ug/ke/day

Tudin

ASn1sNiuen

. HavTousufisyrgeuMeriug

—_

. UUAULATDINUYNAULIA

a Iﬂl 1
. WUaLASDINUEN

2

3

4. grauyneglariinieuineg1adng

5. Yarwaumelagannieaynegnetig
6. melalusns 10-14 ady/uni

7. \dledpansvgaiin Tdeasesmuen
ynas

8. Tunsazasaldnainuuszunn 10 Wi

2IN15UILAYS
< | v o v & )
1. LUkUUNTNaN 2. mladusd Tadu
3. Anusulafingn 4. qu \Juay
5. Unfswy Unvad 6. VLLAI FILAI
7. aauld 9 13eu 8. iy
AanssuNIsWEIUIa

= ! v 1

1. Ussiludy ey U nnNeu-uaanuennAse
2. e ligUhgegluvinlavseuaufsuegs
3. vaningUsyasd 5011y wazratafgeseniugUlisnsegunases
4. vimselaglindn 10 R
5. 1{1927991719/01N15UERST84 signs vasodilatation

o w1 v o < 2 o ! a ! = [ ¥ a
6. uugthgthevaanugnaialiineguuiieeneu wedesiunatiaufes

7. TunnluszuuTunnnIINISnenuIa
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Y

g lgd1msuNU2898N192 pulmonary artery hypertension

[

gnIng eouaily, 2.4.(navnIsuAaln)

mwmmﬁ’uﬂaamﬁaﬂﬂaﬂgﬂ (pulmonary hypertension; PH) Junnefiruduaie
vaealianunlangs lnedlunnimieAriniu 25 Tadunsusen vaein (no exercise criteria)
wazdlA1 pulmonary vascular resistance (PVR) 111711 3 wood units 1agafiagyannnisnsiaaiu
#2199 93971 (right cardiac catheterization; RHC) @11 pulmonary arterial hypertension (PAH)
Ju PH ﬁﬁmmﬁ’umﬁlwaamLﬁaﬂLmaﬁawaamﬁammduﬂamqﬂ (pre-capillary vessels) Tnan1s

»579 RHC A1 pulmonary artery wedge pressure (PAWP) liiiAiu 15 fiaamasuson !

AunvaslsnANfUaaaLaanUangs’

padmsousislan World Health Organization (WHO) ldutslsainuanmidu 5 ndudsil

1. ngy 1 (WHO group I) Ao {UhenguiidamgainnisiianuduluvasnidoaunsUongs
(Pulmonary arterial hypertension; PAH) @ affa1ivaldainnateanns laun lansivanng
(Idiopathic PAH) lsaveailaiaifieniuresden wuain lsnoalnduyu Tsnfndaiovled lsnsiu Tsn
denydadsuinndaidenuniiaung (Sickle cell disease) lspiialaunniia lsanersluldiden
91msldiisUszasAanneu1ewiln Wy a1s/gnanin (Wu Cocaine) 81aAAN1N8U LsAviaonianly
Uan 1u 15a Pulmonary capillary hemangiomatosis 15a Pulmonary venoocclusive disease 210
fugnssu Aviewsidulse PAH

2. g 2 (WHO Group 1) Aelsarnusuvasnidendengsiliinanlsavesialariosdneg tgu

nlsaduialatiogluiladne (Mitral valve) uaz anlsamusiladingslunguiitsfiruaueinis
olaid

3. N4 3 (WHO Group IIl) Ae fUasnguilfanvnainlsatenideds iy lsaUangaiy
3031 lsnvanduriaiin flhenduiliulsauounduudmgamela fUaeflsevarinunfusifiin

4. ngu 4 (WHO Group IV) fie nguitheiiilsrauiden3osuisluvaandonten (Chronic
Throboembolic Pulmonary hypertension; CTEPH)

5. Agy 5 (WHO Group V) #ie giheanmndug uenmileainlu 4 ngu fana1 wu Tsavaen

Wanenwau Lsasaulivie lsalaisass nsanale
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http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%AA%E0%B8%B9%E0%B8%9A%E0%B8%9A%E0%B8%B8%E0%B8%AB%E0%B8%A3%E0%B8%B5%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD%E0%B8%AA%E0%B8%AD%E0%B8%87/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%81%E0%B8%B3%E0%B8%A5%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A2
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A7%E0%B8%B2%E0%B8%87%E0%B9%81%E0%B8%9C%E0%B8%99%E0%B8%84%E0%B8%A3%E0%B8%AD%E0%B8%9A%E0%B8%84%E0%B8%A3%E0%B8%B1%E0%B8%A7/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%B8%E0%B8%A1%E0%B8%81%E0%B8%B3%E0%B9%80%E0%B8%99%E0%B8%B4%E0%B8%94
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%B8%E0%B8%A1%E0%B8%81%E0%B8%B3%E0%B9%80%E0%B8%99%E0%B8%B4%E0%B8%94
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B8%84%E0%B8%A3%E0%B8%A3%E0%B8%A0%E0%B9%8C/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B8%84%E0%B8%A3%E0%B8%A3%E0%B8%A0%E0%B9%8C/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%9C%E0%B8%A5%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%84%E0%B8%B5%E0%B8%A2%E0%B8%87
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B9%80%E0%B8%A1%E0%B9%87%E0%B8%94%E0%B8%84%E0%B8%B8%E0%B8%A1%E0%B8%81%E0%B8%B3%E0%B9%80%E0%B8%99%E0%B8%B4%E0%B8%94
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
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®  NULNNE/ ULSINGIUIERUUNNEUR
mﬁi‘i’ﬂums%’nwﬂsﬂmmﬁwaaﬂLﬁaﬂLLﬂaUamga3'6
Calcium channel blockers
FUne PAH mslésunisanusialadnuun (right heart catheterization) tteBudiu msitiad
wazdniifousdlunisld calcium channel blockers (CCBs) Assaniunsia acute vasoreactivity

y\lldy ¥

test A8 LR Uenau responder AIstAsUT CCBs abuiivaving e1fidnsly laun nifedipine,
diltiazem wag amlodipine lngnisiienldeingu CCBs YuiudnIIN1siuvaialan baseline ves
AUheusiazau lneUieniinnig bradycardia wugtlild nifedipine wag amlodipine d3ur Uiyl

AN tachycardia wugi diltiazem nislignmisisueluruaiuaz Ay LN TUIUTIVUINGIER

q
(%

ﬁyﬁlﬁﬂﬁﬂmﬁuasﬂaamﬁ’mm'sjfﬂw WU S URUVUINBND nifedipine SR 30 mg Tuay 2 A%,
diltiazem 60 mg Tuay 3 ads, amlodipine 2.5 mg Tuag 1 ads Inedfaseidudasifalunisdia
YWY len systemic hypotension Wag lower limb peripheral edema

fUe IPAH FldSun1s¥nw CCBs msléfunsfnmuisUssAnsnimnissne uagany
Uaensiuagdlnadin wazUie PAH A15vIN1IMAaeY vasoreactivity NoU MINNUIINANITNAGDY
Ianaavlimaiulinisinuidie CCBs inszdlonaiinonislifassasd guusale 1wy
hypotension, syncope Wag right ventricular failure

YIUUUAINNIZLANZAY (PAH specific drug)

81Ny Endothelin receptor antagonists (ERAs)" '

ongyslnsiinduiudsuiiegluniimasaidenveseniiiendn Endothelin A receptors

daaliiinnisveneivemaenionnazyilinudulainlulonanas elunguillawn
® Ambrisentan L‘T]umﬁaaﬂqm%sﬁia endothelin A receptor

® Bosentan Wueiluguiuusuusemu wazeangvdne endothelin A uay endothelin
B receptor Wav19LAEINdIAEY WUINBIAILNTOLAN aminotransferases TAUTzUw
10 % lagduiusiurwingl waga1unsn reversible lavinanuuansavennislden

AenudUqeiildlden bosentan 39A1501533 liver function test LIuUsEMNIAaY

UBNINUGINU anemia lay impaired spermatogenesis

® Macitentan Lﬂf]usnﬁaaﬂqw%(ﬁi@ endothelin A receptor
dmsuusemelne elunguiiiildianizen Bosentan winliu deruuaztanisseisvenisld
G Avy ! = va Y & ' = 1 [ ] 3 = v v & a 4
gnquil taun welivsyifwietduneuvseld eglunnedsassdsiutisdesssTndunivawmnaglyen

alllcu aa 1% I Y Y g:v ! [ = g:v
Unvaninegluniglvuuyes Wudthelsadunauwiseauainusuusadunadllaudaduguunse


http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%AA%E0%B8%B6%E0%B8%81/
http://haamor.com/th/%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%9B%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%AA%E0%B8%B6%E0%B8%81/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%AB%E0%B8%B4%E0%B8%95
http://haamor.com/th/%E0%B8%9B%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B9%82%E0%B8%9A%E0%B9%80%E0%B8%8B%E0%B8%99%E0%B9%81%E0%B8%97%E0%B8%99/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9E%E0%B9%89%E0%B8%A2%E0%B8%B2
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B8%84%E0%B8%A3%E0%B8%A3%E0%B8%A0%E0%B9%8C
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%99%E0%B8%A1%E0%B9%81%E0%B8%A1%E0%B9%88
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%95%E0%B8%B1%E0%B8%9A/
http://haamor.com/th/%E0%B9%84%E0%B8%9D-%E0%B8%9B%E0%B8%B2%E0%B8%99-%E0%B8%81%E0%B8%A3%E0%B8%B0-%E0%B8%9D%E0%B9%89%E0%B8%B2-%E0%B8%AA%E0%B8%B4%E0%B8%A7/
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g lULULNUANINSaND AL NANA LUNIUSEEIA (NaD19AE9/a1N15U19ABY) AaTeuUaleny
A9 UDITNAITILTU

%

NaRDRU: YU NN AR IMAeY nezdulin1TTds
wulwsiAminotransferase (aulwifiduiueniwadiuiinisdome/fusniay) Wumnniuluden

NanesTUULaen: Wy lrdwiudlulnaluanay/nnizdn

naseszuUhlanasaoniden: 1wy Wanusulaing Inasdulnund osenisiinniig
wladunan

NaResEUUN1Tela: 1Y Fesmaiumeladniau/vasnaudniay

NARDILUUNIAUDIMNT: WU Viode 719990

NaseRIma: WU HnnIsRuA

NaRDITUUUTTA: LU UindAsue Lagialeu

HARBIEUUAUNUG: WU andnwiueadluyy

nMaufoasudieldenaud Sutsemuenidaumdunndediauninda lauasmganis
fuUsEMusLes Lﬁaamﬂmi%’ﬂmmmimmﬁu‘laﬁmiuﬂamqaéfaﬂ%mﬁa&hwimﬁm LAY IYIING
nsldeniionationnisiadowintuld SamsuanideensduToumvuy sadnsviauiueiesdng
wzenaneliAngRmeldine uonaninislddiuiiismaneenaviliduiuesianiosadld
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14 01500 10e1m1s T4 Uanvies dundes aumwdes Jaansidnan Siudunuiiond wiles
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meog e nquilnilugudiiladsinnans Tusenideanile uinedeveuliu
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| Traclegr. E

A &
Tracleer” 125 mg i EUS{EMN Ignﬁ:."g s:‘

g‘dﬁ 1 fhegeentungu Endothelin receptor antagonists (ERAS)


http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B9%82%E0%B8%9A%E0%B9%80%E0%B8%8B%E0%B8%99%E0%B9%81%E0%B8%97%E0%B8%99/
http://haamor.com/th/%E0%B8%9C%E0%B8%A5%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%84%E0%B8%B5%E0%B8%A2%E0%B8%87
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%95%E0%B8%B1%E0%B8%9A/
http://haamor.com/th/%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%87/
http://haamor.com/th/%E0%B9%84%E0%B8%9D-%E0%B8%9B%E0%B8%B2%E0%B8%99-%E0%B8%81%E0%B8%A3%E0%B8%B0-%E0%B8%9D%E0%B9%89%E0%B8%B2-%E0%B8%AA%E0%B8%B4%E0%B8%A7/
http://haamor.com/th/%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://haamor.com/th/%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://haamor.com/th/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C-%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD-%E0%B8%AD%E0%B8%A7%E0%B8%B1%E0%B8%A2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%95%E0%B8%B1%E0%B8%9A/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%95%E0%B8%B1%E0%B8%9A%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A/
http://haamor.com/th/%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7/
http://haamor.com/th/%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7/
http://haamor.com/th/%E0%B8%AE%E0%B8%B5%E0%B9%82%E0%B8%A1%E0%B9%82%E0%B8%81%E0%B8%A5%E0%B8%9A%E0%B8%B4%E0%B8%99/
http://haamor.com/th/%E0%B9%82%E0%B8%A5%E0%B8%AB%E0%B8%B4%E0%B8%95%E0%B8%88%E0%B8%B2%E0%B8%87
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%AB%E0%B8%B4%E0%B8%95%E0%B8%95%E0%B9%88%E0%B8%B3/
http://haamor.com/th/%E0%B8%8A%E0%B8%B5%E0%B8%9E%E0%B8%88%E0%B8%A3/
http://haamor.com/th/%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B8%A5%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7/
http://haamor.com/th/%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B8%A5%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A
http://haamor.com/th/%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B8%A5%E0%B8%A1%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A%E0%B9%83%E0%B8%99%E0%B9%80%E0%B8%94%E0%B9%87%E0%B8%81/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3/
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http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%8B%E0%B8%B6%E0%B8%A1%E0%B9%80%E0%B8%A8%E0%B8%A3%E0%B9%89%E0%B8%B2
http://haamor.com/th/%E0%B8%84%E0%B8%B1%E0%B8%94%E0%B8%88%E0%B8%A1%E0%B8%B9%E0%B8%81/
http://haamor.com/th/%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%88%E0%B8%A1%E0%B8%B9%E0%B8%81%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A/
http://haamor.com/th/%E0%B9%84%E0%B8%8B%E0%B8%99%E0%B8%B1%E0%B8%AA%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%95%E0%B8%B4%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%AB%E0%B8%B2%E0%B8%A2%E0%B9%83%E0%B8%88/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%9B%E0%B8%B1%E0%B8%AA%E0%B8%AA%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%95%E0%B8%B4%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%89%E0%B8%AD/
http://haamor.com/th/%E0%B8%9B%E0%B8%B1%E0%B8%AA%E0%B8%AA%E0%B8%B2%E0%B8%A7%E0%B8%B0-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B8%A3%E0%B8%A7%E0%B8%88%E0%B8%9B%E0%B8%B1%E0%B8%AA%E0%B8%AA%E0%B8%B2%E0%B8%A7%E0%B8%B0/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%95%E0%B8%B2%E0%B8%9E%E0%B8%A3%E0%B9%88%E0%B8%B2/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3/
http://haamor.com/th/%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%B9%84%E0%B8%AA%E0%B9%89/
http://haamor.com/th/%E0%B8%AD%E0%B8%B2%E0%B9%80%E0%B8%88%E0%B8%B5%E0%B8%A2%E0%B8%99/
http://haamor.com/th/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B9%84%E0%B8%A1%E0%B9%88%E0%B8%A2%E0%B9%88%E0%B8%AD%E0%B8%A2
http://haamor.com/th/%E0%B8%9B%E0%B8%A7%E0%B8%94%E0%B8%97%E0%B9%89%E0%B8%AD%E0%B8%87
http://haamor.com/th/%E0%B8%97%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2
http://haamor.com/th/%E0%B9%80%E0%B8%9A%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%94%E0%B8%B9%E0%B8%81
http://haamor.com/th/%E0%B8%9B%E0%B8%A7%E0%B8%94%E0%B8%AB%E0%B8%A5%E0%B8%B1%E0%B8%87
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Snoilo’ EEIT

Baieuila (Fenn)

o dianm A B0 dia

SILATIO" 20 mg

; ‘ REVATIO" 20 mg

""S‘IDEGRA @

wr¢ 50 mg

FeEE

ATABLETS

SIDEGRA® 50 mg

5Ufi 2 ﬁ’JEJEJ'NEJﬂumjm Phosphodiesterase type 5 inhibitors

v

#7nqu Prostacyclin analogues and prostacyclin receptor agonists***

Prostacyclin {uansfiadilag endothelial cell uasdignsvilivasndenveny uasdadiaqns
é’UQ’jﬁmiLmzﬂa:mﬁ’usuaam%fmﬁam saudeimiinidu cytoprotective waz antiproliferative @4l
U8 PAH nnudndl prostacyclin metabolic pathway fifinund nefin1sduns1edi prostacyclin
anaslunasndeon pulmonary arteries Tunnsusutamundunssudaldfinisduasieiansiiiu

prostacyclin analogue uﬂ‘t’ﬂuﬁgﬂ’w PAH Sﬁiuﬂdmﬁlﬁm

® Beraprost {ugnsulssmunduaszituduiusnvesnguil ennslafisssasd

nennulavey laun headache, flushing, jaw pain Wway diarrhea
& . At A4 aa o = o A
® FEpoprostenol 1Uu prostacyclin analogue NUAIATITINEUY (3-5 UIN) LALAIAIN

gaunniviosiiies 8 Falus datugniidesnisanudulunisituinwwaznisuinsen

]

o

Fududolilagld infusion pump e permanent tunneled catheter 9U1ANTT

SN TUAUYDINT epoprostenol AB 2-4 ng/kg/min LazauNTaLANYIUIANITTNE LA

a

1A TUNAMIUNIZENTENINUTEENT AN aZNISAR NS USEaARNA (
flushing, headache, diarrhea, leg pain) Ima‘ummmﬁ'ﬂmﬁmmzaﬂumﬁﬂm%
WANANS ”ulﬂiuﬁﬂa&miamu Imaﬁalﬂ%agjﬂizmm 20-40 ng/kg/min 81015 buN
Uszasn uLmﬁ]vauﬁ' 5AUABN1TUINIT81 tAA pump malfunction, local site
infection, catheter obstruction waz sepsis At un1stosiulylifinsiag olu

o w

NI2UALRDAI1N central venous catheter 5%@1&3@679«?@

® |loprost Jugndnasenilungu prostacyclin analogue tnefgunuulunsusnisms

LUURALYIMADALADAAN, SUUTENY LAy N

® Treprostinil 101 tricyclic benzidine analogue ¥8981 epoprostenol Rt E

£
=

A9 U NISUSHIST du1509 AN 9 Intavenous hay

|
=

AIUAIA IN OB NN T
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subcutaneous §9115U31M15919 subcutaneous S1LHuABILY micro-infusion pump
waz small subcutaneous catheter a1nslaifiauszasafinulguaeudndu infusion
site pain @ afniuanvn i vinlivgan1snuissann 8% n13snuIRa8en
treprostenil Tnedadn SC azfauaduduil 1-2 ne/ke/min uasnsUSurwIRETY
TiNarsaunannsiinenshiisuszasd (local site pain, flushing, headache) Tag
mumﬁlwmzauima%lﬂazaq"ﬁ' 20-80 ng/kg/min N155A®IA28 IV treprostinil

Fududodldvuiniigandt IV epoprostenol 2-3 winlugtae PAH

® Selexipag L‘ﬁl&&J’]MgﬂLLUU%’UUi%WW ﬁ'aaﬂqw§Lﬁu selective prostacyclin IP

receptor agonist
dFoviuuardensszimasmsldondgui Ioun duldtudAuieolungud Faldsuguae
Lsaialawing1e agrau ilaesansdrerhauinunfogieguuss Iaeiiladumainieglu 6

'
= =

Aoufinusn finnzmladuiindeny ndandewlaviaden auilaviauiaund (saauila)
Budu daldenifuanisinsss andiieglunnigliunyns fin wasdgeoglagldfimdsmnummeg
vuldeifanmudsunadlvandy wu Sunsneu SWasuly Snaumiiy se¥ennsldendu
fuhe Tsadia duaslsarnuduladini fUelsalaszerguuse fUaslsadune wanideanisldely
nauiiswiuedunsuisveaienfersiliiiatuiuauilfAnnnedensendie sewrindlden
7 wandsaRanssuiiaznelfAnuiauna s1zaviusigensdenoenuinladdte winwuenis
Jedou naeldend Wvanidesmstudomeunmussing was/miemsvauiueiosing feavin
UM lide wmuummd/Anlsmeuianuiin ensiagauimthueanssnw

nquilnelmAnnaliifissvasdrossuueoeiguasiamedd wu

nanaszuuilanazrasnden: Wy wiuas anusulaing untnen shladutvielif
Wuso

NaRBTEUULAEN: WU Jn1Izidenenndy

NafasEuUUsTam: Wy Uindswe aueu 3adeu uay

HARBITUUNILANEINTS: WU Fanldauiglunseimizeims-ald Ui le aduld nsu
A1 (@Unuaamulidlamuund) vieade
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http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9E%E0%B9%89%E0%B8%A2%E0%B8%B2
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88
http://haamor.com/th/%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88
http://haamor.com/th/%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B8%A5%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B9%80%E0%B8%95%E0%B9%89%E0%B8%99%E0%B8%9C%E0%B8%B4%E0%B8%94%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B0/
http://haamor.com/th/%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B8%82%E0%B8%B2%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%A5%E0%B8%B4%E0%B9%89%E0%B8%99%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B8%84%E0%B8%A3%E0%B8%A3%E0%B8%A0%E0%B9%8C
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%99%E0%B8%A1%E0%B9%81%E0%B8%A1%E0%B9%88
http://haamor.com/th/%E0%B8%99%E0%B8%B4%E0%B8%A2%E0%B8%B2%E0%B8%A1%E0%B8%84%E0%B8%B3%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B9%80%E0%B8%94%E0%B9%87%E0%B8%81/
http://haamor.com/th/%E0%B8%9C%E0%B8%B9%E0%B9%89%E0%B8%AA%E0%B8%B9%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%A2%E0%B8%B8
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%AB%E0%B8%B7%E0%B8%94
http://haamor.com/th/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%AB%E0%B8%B4%E0%B8%95%E0%B8%95%E0%B9%88%E0%B8%B3
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B9%84%E0%B8%952/
http://haamor.com/th/%E0%B8%95%E0%B8%B1%E0%B8%9A%E0%B8%A7%E0%B8%B2%E0%B8%A2
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%95%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%82%E0%B9%87%E0%B8%87%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%AE%E0%B8%B5%E0%B9%82%E0%B8%A1%E0%B8%9F%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B8%B5%E0%B8%A2/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%9A%E0%B8%B2%E0%B8%94%E0%B9%81%E0%B8%9C%E0%B8%A5%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B8%90%E0%B8%A1%E0%B8%9E%E0%B8%A2%E0%B8%B2%E0%B8%9A%E0%B8%B2%E0%B8%A5
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%A2%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%A3%E0%B8%84/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%AB%E0%B8%B4%E0%B8%95%E0%B8%95%E0%B9%88%E0%B8%B3/
http://haamor.com/th/%E0%B9%80%E0%B8%88%E0%B9%87%E0%B8%9A%E0%B8%AB%E0%B8%99%E0%B9%89%E0%B8%B2%E0%B8%AD%E0%B8%81
http://haamor.com/th/%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B9%80%E0%B8%95%E0%B9%89%E0%B8%99%E0%B8%8A%E0%B9%89%E0%B8%B2/
http://haamor.com/th/%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%AE%E0%B8%B5%E0%B9%82%E0%B8%A1%E0%B8%9F%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B8%B5%E0%B8%A2/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%AA%E0%B8%B2%E0%B8%97
http://haamor.com/th/%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B8%A7%E0%B8%94%E0%B8%A8%E0%B8%B5%E0%B8%A3%E0%B8%A9%E0%B8%B0/
http://haamor.com/th/%E0%B8%A7%E0%B8%B4%E0%B8%87%E0%B9%80%E0%B8%A7%E0%B8%B5%E0%B8%A2%E0%B8%99
http://haamor.com/th/%E0%B9%80%E0%B8%9B%E0%B9%87%E0%B8%99%E0%B8%A5%E0%B8%A1
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3/
http://haamor.com/th/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://haamor.com/th/%E0%B8%9B%E0%B8%B2%E0%B8%81%E0%B9%81%E0%B8%AB%E0%B9%89%E0%B8%87
http://haamor.com/th/%E0%B9%84%E0%B8%AD/
http://haamor.com/th/%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%B9%84%E0%B8%AA%E0%B9%89/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%97%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2
http://haamor.com/th/%E0%B8%AA%E0%B8%B1%E0%B8%9A%E0%B8%AA%E0%B8%99/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%A7%E0%B8%B4%E0%B8%95%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%87%E0%B8%A7%E0%B8%A5
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Vent_ayis"

rum RN OFPOSTACIGL P DT
DORNER Tablets 20 ug
30 Tablets (10Tabsx3) [t vdun |
Ingrodient: One tablet contains 20 4 of beraprost sodium.

20ug

DORNER" 20 pg

‘F;.,.n.;e‘u;.?.,,,‘ ‘ Ventavis” 20 pg/ 2 ml

(AT L n;'»z,

g‘l.lﬁ 3 (fhaﬁi’mﬁlﬂuﬂfju Prostacyclin analogues and prostacyclin receptor agonists
GEL

eiltlunssnufiheifinnzanudunasaidonuasengs lidrazduelungy calcium
channel blockers %38 81uUUTUNIELA18949 (PAH specific) dnalnnisoengns 7 wans1afu
nadaAesvetn MaAnUiizeseninee udundweaumansiisnatu msldernguene wanil
JUresndudesujidnuauuzilunisldoivesunnd viesndunsotransendaiil oliiin
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N159NANTIUNINY wazniseaniasnielugiue PAH

Vilam e1gn uaz uum3 &1gn (nnienInd1Un)

mwmmﬁ’umamLﬁammqﬂamqa (Pulmonary arterial hypertension: PAH) Wuned
danasrasaneluvateszuy laui 1) Pulmonary circulation visessuulvaivuion laewuingdae
v A . o A 4 N a =
{indl cardiac output anaIINKSIRUNFWULAENTIUABULUAUBIABALEDN HN1TNBUALDIYEY
PRIINTTAUVDIRILDTLTUINNN1TRONMAINEARAUNG 2) Respiratory system w3nszuumgla 8u
AnNaussanImNIsnauveslenfianas NMsseuigeINIakaznIskandsuieniaund uaz 3)
Muscles n3asruunanuiile lngnunisivdsundasvaadulonduile nanudenldlunisigla
Anund tnedadedsnandeaduladondnmassinefidmanededinlunisvifsnssummeuas
n1seenfainiefianas dwaligUieideionisiiniunsinwlulsmeiuiatesass suilug
AN MAINTUEGAY soadeTInlalungn

1NNsANIIRNIUNINUT HUrenduildniinnuaiansalunisiAanssuninienanas
] o A ' a . ) . . = = a v
JWDuladoidesranisiin cardiovascular disease Wag acquired cardiac WAdWaNN1SANWINLERALH
wiugUiednlngianunsaiiuanuannsanianewazaun ndinlilaeniseantdini e egaelsh
MLUNUINVBINITBDNMAAINY Uagn13iuyla (cardiac rehabilitation) T Uae PAH Galsila
Teazunwidn NatinszUisunsseilentainnnevunailaluvuzeaniiainie agluednd
° o 1 o w & a v v I & 1 = o ! & o
muugdritnsesnmasneiludsiesinlugUlenguil uinsnwlutagtunuin msunilaly
AUIeNgulYIvanmNIANaT waiiuszagnslunIImAaauNISHAY 6 WY (6 minute walk test: 6
MWT) 16 saumisaeiiiuamunndinvesdtaelinau sgalsinmuniseeniidsnieluddrenguilnag
USnwwnmdneunnase wasaisiuniseanmaenenislinisquasg1alndlnainunng nietn

ANYATNUIUR

KUqe PAH anunsasaniaeniglansala

H U8 PAH A35bASUN19M593UTEL W pulmonary arterial pressure (PAP) Tae Cardiac
catheterization %138 Echocardiography Aeuidueenidsnenning ilegssfuanuguusesialsn
INMsAnwIMUI §Uae ASD VAD %30 PDA ldSumsindauds wiedslaildunssindadisl normal
PA pressures (peak systolic pressure < 30 mm Hg) lidinng arrhythmias (symptomatic atrial
or ventricular tachyarrhythmia or second or third degree heart block) #$ ® ventricular

dysfunction gthenguillaifiverulunsvifanssy vise msduim usimngdiedniig pulmonary

hypertension $21A28 AoINANTUNAMUATTIANITODNANAINTE NIBLALAKT Fadl
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A1519% 1 mi’muam%ﬁmaqmiaaﬂﬁﬂé’aﬂ’]ﬂuﬁﬂw PAH

Exercise: Recommendations or

Lesion type
Restriction
- CHD with mild PAH Low intensity sport*
- CHD with severe PAH, cyanosis, large No competitive sports

right to left shunt

* Low intensity sport laun Jatden Tudas nean 8s0u

agelsfinnugUae PAH AasUSnwunme nisdnnenindidaynasenaunisesnidanie
matlmsizdUlsusieenaiideniuluniseenmdinie InegUaefifl mPAP > 60 mmHg feldude
alunsituiale uazdUreill mPAP > 55 mmHg feiduderulunisesnidineuuuiinsesinu

(resistance training)

Havan1sHnnNseanitaenelugUnag PAH (Effect of exercise training in PAH)

+ Mean peak flow
bt velocity
\ + Mean pulmonary
blood volume

+ Capillary density

+ Exercise capacity

+ Physical activity

+ Muscle strength (peripheral, respiratory)
- Fatigue

- TNF-a levels

Increase in RV
perfusion and \
contractility

Inhibition of SMC
proliferation

Exercise Exercise

_9
% of SMC - PA diameter

- RV end-diastolic pressure
PH + RV capillary density

Improvement in
symptoms, exercise capacity, QoL, hemodynamics (?)

A 1 uanINaveIn1sEnnseaniaenelugUly PAH
NAINLENSIIALTIUI NSENATeRNA&INIaINITAteLRNNTSIUAsULUaIn1eas sane Ty

2 STUUNEN A9 1.58UUnNauiide neiiuduidandesluwaanatuiis Wiuauauisalunisesn
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o

e Wuarannsolumshianssuminie dWuanundusmwesnduie waranauilosdn
2. szuumsiviaiouladin Tneifiusnsnisivaveseinia wasiainnsveadonlulen dwhedian
udnsAsuutasiinanntaeliiaeiionisuansiidtu Sudwmadensifiveuannsalunisesn
fdenne waziiiugunmTInvesiUaele

31NN5ANI909 Babu, A. S. kagAmg LAVIN1SAAAIUNAYEINITOONAIEIN1EH DAY
awnsatuniseaniiaeniglugiae PAH Tnaidun1sfinyinuu Systematic Review Wu31 Exercise
Training gnihanldlugtienduianniulpeivssnnvesniseantidanefivainas Wy aerobic
exercise, resistance exercise, inspiratory muscle training, #3889nA189N1BLUUTINAUNINAIT 1
Usan (combinations) uagiinseenidsnevatezuuuuiansaenidnielulsmeuia n1seen
fdamefithu saufslugaey Jedanlngjinldnisesniidsnenuy combinations s¥wing aerobic
ey resistance exercise iamﬁjﬂ respiratory training waziduniseenmdeniglulsaneruiasiudu
mseonmdaneiithu lnefinnwdlunisesndidsnmedszana 5 Ju/duam Tagannsdnwwuin
nMsinmseenidimetasiiunuamisalunisviiAanssy amnvanunsalunise endidanie Lt
AuA TR uaznudtheansnduldsrosmafinty 17-96 wes nmeh 6MWT agnslsfinn
nsAnmilssldndnisanuiaunfnuluseninnmaaeude Leufsuzniendinimageu a1y
pandiauanmias (Desaturation) N1381v89nd i o 1uay uazaieialadudndinay

Supraventricular tachycardia

wuawmensdalusunsunsiiuniale

nsdalusunsunisilusiladmiugvas PAH aasddsiannuvaondoiiundn lned
waslunsdalusunsussd

1. mﬁ@mmﬁﬂwﬁﬁmmimﬁ laiflonsuage1n1suansues Pulmonary congestion %38
Decompensated heart failure dauﬁw%’umsﬁleﬁﬂa

2. M13i3ueENANdInNY LLaBﬂﬂﬂ’ﬁ@@ﬂﬂoﬂﬁdﬂﬂSafjﬂﬂﬁi@LﬁaﬂﬂﬂﬂiﬁﬁL%Sﬁﬂﬂmﬁﬁuﬂﬂiﬁuﬁd
vl wiedudululdmsdnlusunsunmseonddsmenelulsmeaiionnudasafovestiiag

3, wandsaniseennmdsnislussiumin nslusunsuniseenideandunisesndids
MesEAuLLT - Uunans fissiuanumidn 40 -80 % ve9 peak exercise capacity

4. fimsdnwSoueonfauiindeslday Wetlostun1siinanie deep desaturation

5. 11540 dumbbell training %38 resistance training mﬁﬁi’fﬁazﬂdﬂméjﬂmﬁ’@ T eeitii

UMUNLUIG SIUYRANIEENN1998NANAINIELUY isometric
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29AUsENaU

vaan1siuniala

A1SNINUALUSHNTY

1.Expert education and

nshianuiiasAUsnu ez lugdiengud

supervision
¥1AN1508NAaIN"Y sveza/As AN
2. Aerobic exercise training | Msthudnseu niemsifu 10-15wit | Wudszdmniu
Fussuseaus Tne
MuruAsRTINISAURLa Ll
Ay 120 ade/und
3. Resistance training nsenmTniue 30 U9l 5 aSy/dUnvi
4. Respiratory therapy NMSHNNISVINIUVDY 30 W 5 py/dUnm
nénidemela
5. Mental waking training NISRALAUAINTY
6. Psychological support,
Nutritional support, Social
pnafivselufinle

service, Instruction in

inhalation device

| 2 ¢ a ad = o w
Lﬂ@!ﬂ'ﬁﬂj‘lmﬁl\lﬂﬂﬁzaﬂﬂ ‘Vi'i'elﬂ']?zwﬂﬂﬂﬂ%ﬁqﬂqiﬂWUlmuﬂqﬁﬂJﬂfﬂ'ﬁﬁ]ﬁ]ﬂﬂqa\‘iﬂqEJ

1. Dizziness

2. Low oxygen saturation

3. Exercise intolerance with cyanosis

4. Syncope and presyncope

5. Tachycardia
6. Hypotension

NNSNAFBUNISLAU 6 WIH (6 minute walk test : 6MWT)

NMINAFOUMENISIAY 6 W MUNeBa NMsnagevaussan wanedmsugthelsailauay

= 3 = a 1w a v PN ]
waenden lneidunmmageuiieUssdiuidieamnsaduldssagmannigauintaniglussezia
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o

6 w1t Fanmadevidngninuldlunisiaauaiasaluniseaniidanie (exercise capacity) Tu
AUE PAH

Guideline for diagnosis and treatment of pulmonary hypertension 2015 (ESC/ERS) na12
31 6 MWT fevdu submaximal exercise test o114 Ty PH center vit 0Usz1lu exercise

capacity visilinsisiiunisneaeudie azain wazdaldanslunismaaeuiives lng 6 MWT gn

£
a A

anldlunnszervasnisinnunissny (F/U) lugUlenguil fe 1) baseline 2) every 3-6 month
3) every 6-12 month 4) 3-6 month after changes in therapy wag 5) in care of clinical worsening

uBN91NH 6 minute walk distance (6 MWD) fagninldidu risk assessment TugUae PH
Tnefthefiduldsveens > 440 w3 dnoglungy low risk Sefarfudmunglunsinudtienduil
winngUaeiulaszaen1e 165 - 440 wns Ineglunay intermediate risk wag < 165 wns dnaghu

nau high risk agslsfinuszagnanlaninnisneaeveatusgiutadelusueigg die wu Ay

o

Uou0eialsn AINUTULTIVEY co-morbidities #3018 YR

YUABUNITNAFDU
1. @a1uh

' [
aa A

anunnlglunisnaasy Asiduanunnislusnn1s wSean1unlusy ARNUSIU 1SeU

Wudiunds 1au waglifiaufuniulvan szoznslunisnaasualsiinnugnlidesnin 30 wes lag

(% '
Y 1A

1N19YAT0MINBUBNTEELN VNG 3 11AT ATEUIEADLAUNAUAIMITINTIHATIATAAUA DL

Y

' i v
S Y

venfumisiigndes Auevesszazmdlunsveaaeuazinaseszosmafifuinduld Vet
szppmnsiiduashliaedesdonalumndudvesads agndlsfinumnifuilunismageusaiin
AyadeUANLNINANATINENTasTEBEN LA ARy aNYa Ll TnensAnufikTuNIny
svpzmedmunnAuTifianue R 15 wes 81 50 wes dulinanmaseulduansaiy
2. IBnInegau

- Iﬁﬁﬂasﬁaﬁﬂﬁﬁwgﬂizmm 10 undl eseldanadnluvaeinasd

- Tusgwhaiidaedainliinisdnuse Ridesiu asaaoudory demsse T
MFIVABUNITUSINEY WAz TV IS 8UTDE

- TufvaefifamidssgadedUaeiiinnsimladuiadmnzdefingunsaifianiy
adultihiilaliane (ECG Telemetry) yinsne

- IPAPNITINISIAUTD AL AUFULATR ATAINUDUAIVDIDDNTLIUTULA DR LAY

Guitndeyalulutuiinlviseusee
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- WifUasBudfigaiiudunazasuaiueiazuuuaumiles (RPE) uagszAuaIudn
(Fatigue) Lol Borg Scale 6-20 tag 0-10 FIRIDYIUUUINE

- ayRdeuRnIdunauazaiesuseun sl N Tey

- Thduugihddaeieisnavaaey Tneduasdeinguszasd asursdunausiiagfe

'
ady

ANUTALIY FININENTIRNURAUNATIEUIEAITHYANSNAZEU

- Tuszwinedigtieiududruaummaseuiiulunienadugtoe iesainayili
AUreldedaviEn1siAY warenaingUalvegla

- TuvasdigUeduliamanedulas uiluguielsailauazvasnidonaisinig
aounuemsiduszeziionnaasndovestita

- fmuaunmageuansavennaiwmdsldnud iy

- wdmnduganisnaaeuliiaddaninduresiala anudulafin Avaudui
vosvendiauluien aevaumAziuumLwiles (RPE) uazsefunnudn (Fatigue) uaztiufindoya
Tulutuinliizeusey

- Suiindszegmaiiinldadlulutiudin

- vounaithefineeulunsvaaeuogiaiiud LLaﬂﬁ;lIﬂ’;aﬁﬂ?{uﬁgﬁawé’mwmi
Wuvesidla Apzuuuamies (RPE) warszduaiudn (Fatisue) né’udmﬁl,vhﬁudaulﬁu 9

aualigUhenauls

Borg RPE Scale

szauAUdaglunisaanniaInie

o - o -
AZHUUITATUAIULIUDY A195Ue

]
AR

WilasuIn

wiloeiign

$Anliwilon
7 :\ 11 Léué'ﬁnmfiaﬂ
> 12 el ettt 1
1 { o
T S — C il 2 AAzuuuAYTIWiDY
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0 iﬁma&m Nothing at all

0.5 Lémifﬁﬂéjﬂ Very, very slight (Just noticeable)
1 sanausitosn Very slight

2 Sdnddntloy Slight (light)

3 Jana1U1unana Moderate

4 rGAGRGEIAN T Some what severe
5 i?ﬂéﬁiﬂﬂ Severe (heavy)

6

7 SANAITULTINING Very severe

8

9

10 ﬁﬁﬂﬁ?iﬂﬂﬂﬁ@@ Very, very severe (maximal)

P e - - -

a

nsnAgaUNsiAY 6 writ TugUeiniisinnng PAH

Tudlngjfifining PAH szazmslunisifiu 6MWT Aty gnihunldiftodmundmunely
1351w InenudszezmaduniamaaeuianuduiusiuseAuaMUTULIweIRilsn MNLANISANY)
nmavaaey 6MWT ludtreiindadites Johannes M. Douwes. livinns@inwdsszagmalunisiiu
LAZAITANAITBY Oxygen saturation SEWUINWAITAU 6 U Iu;ﬁ'ﬂwlﬁﬂﬁﬁmw PAH ﬁﬁmq 7 Y3y
1 Tnefin1sfnwiUSouiisuseninangy shunt defect wag without shunt defect 31nN15ANW

NUI1 oxygen saturation anasageiltedAnyvaaIngy waziilevinn1siusumguseninangunudn

nay shunt defect # oxygen saturation 8AadUINNIINEN without shunt defect dau HR 5811919

[
a o v
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