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oMt ZMIR, Q8. IS QYo| X|2 U= o] YAL|I?

Symptoms, signs, history suggestive of PH E_'-H AloFx| HE 39
S0 | olm ofs

i 74
Echocardiographic probability of PH Ambrisentan et ) O X ) X
ERA Bosentan 2 O @) O O
High or intermediate Low -
1 Macitentan a7 @) O X @) X
Consider left heart disease and lung diseases c°“5igle" ':_t“e" (el Sildenafil Can @) O O O X
by symptoms, signs, risk factors, ECG, and/or follow-up L .
PFT+DLCO, chest radiograph and HRCT, PDE=5 inhibitor Tadalefil a7 X X X X X
arterial blood gases V. N =
ardenafil a7 X X X X X
- o > ST0] SIAL =
Yes Diagnosis of left heart diseases or Yes SGC stimulators Riociguat a7t @) X H3go M S
lung diseases confirmed? Epoprostenal Jé-l oHLY X X X X X
No signs of severe Signs of severe PH/RV —
PHIRY dysfunction No dysfunction ! t =34 @) O X @) (@)
OPros
PSELIE) X X X X X
Treat underlying VIQ scan Refer to PH -
disease Mismatched perfusion defects? expert centre Prostacyclin olst @) O X O O
analogues Eol X X X X X
Yes Refer to PH No Treprostin oL O @) X O O
¢' expert centre l Sl
CTEPH possible: RHC a7 X X X X X
CT pulmonary angiography, mPAP 225 mmHg, PAWP
RHC +/- Pulmonary Angiography <15 mmHg, PVR >3 Wood units Beraprost a7 @) O QIEHY =23
IP receptor agonists Selexipag AT O X HZH S84 5
PAH likely Consider other R R
Specific diagnostic tests S *ERA: Endothelin Receptor Antagonist (2016 1€ 7|%)

*PDE-5: Phosphodiesterase Type 5

P RN m *sGC: Soluble Guanylate Cyclase
. Porto- _ ]
pulmonary 1. Z&SZxICHH|(Calcium channel blocker: CCBs)
EdbN mSoSIRIo] OF 10%0lA acute vasoreaciivity testofl A LS LIEHH M, 0|2
[ — of SiXtel 42 18 HESEXIHKQ 2P/t Z0tM 5 MEFS0] 95% 0lMe= |

ZAEHME MY, AU 2URHo= Qleh At 20 /U0 Fosiid= eF =ICt.

o
Herkatle dopathl TE|0] QUCE Acute vasoreactivity test2 AIBHEHR| UQUALF SAIQ| HSoH TSHOF SEX0]| A
PVOD/PCH PVOD/PCH PAH PAH PAE
£E8S
ZILE 2T S0llA SHXFo] AlBkof| w2} nifedipine, diiazem, amlodipneS At

Eur Heart J. 2016;37:67-119.
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2. di=E2l 285 ZEM|(Endothelin receptor antagonists: ERAS)
=0

S910] HOI0| ZRFH SIS 1= 2102 Ua{H YTt Endohein-12 EZ M2l 2l
TH2l 225 A BS S5 2o 450 BED ZAS SLi

Ol A=EH2l 25 A B ZaXM2= EMIE bosentan), OFAEIEHmacitentan)0| U1,
MEHK QI EHIZ] 22K A 2|0l 22| ME ambrisentan)0| QUCE,

1) BMIElBosentan)

HNIES A ER] A2X| XA £ XS HUZ0] 7FR o[ AR =l

I MBS WHO 7|52 [~V E0] siZels S24 HSHnEe), S84 |
SOHTEOL ASIARXIASI} HtE HSHTHR, MEAM AR

[« R =H, ——
Y BA0|C}, EAMIEE HSHoHLEEE OfL2t A 2S0]

bal
m]
o

015t =M AX|/

7 L 22O O
EX| HYS &AL X=ME2E AMES 4 T EAIER EfOI=H0] U0 FLHF0IAM
= 5/[0|H, &4 Thset el A2 R0 AR & il HAE ZAloH S4S =
et = EO0{aHoF oitt 22= 29| M2 17t BoIE 4 U0 2= 52 “barrier
technique”0| FMEICE ol 118t 2i=a 220f thet 7Es40| ez FHe 9

S| Z<0il= ofofl et AF0| HRotct.
SIAIERS 7Ho| CYP 3Ad, CYP 20901 Qlall CHAEIOL, Ol F&S FE Chyst oA
(rifampin, wartarin, fluconazole, amiodarone, simvastatin, cyclosporin, erythromycin S)2f
NEXRS Yo 4 Qlof ot LRSI,

19

2) OfAJEHIENMacitentan)

ORARIERR BMIEIS| LXE HEIA|H S5t QNS THMAZ] AefoZ 12 15] 10 mg
2SI} ZU MEES WHO 7ISE2 11T HA0 6

M Es MO ASRX st HtE HSH e M
WSO} MOI BXIO|C} DIAEIERS 7|0| HE WD SOt ObFlo] RAI9| thx oot <

22 2AE 3t mISM LTI HES

(o)

2
kJ
Il
1)

£

ofr

II. |

Ofn

F AtoZ

2| HsM oo 2ot Oleks R AMUES et =g &t

2 ol &t 29 0lye] E7IZH &0 21E P{efnt H[WSIRICE DRAEIER EAEH]
HIsH 2f= 4=2E0] M0 utelat oL S0 Fefs X
Ch 22t MR, SR8, 184 02 A0 KoM= AlEe 4~ gl

3) A= a|MEH Ambrisentan)

UHHERS AIEE 22X AX| T2 Zeol] ZAES ot 2L MSS2 WHO
JISEF I HA siYote EYN HisMuse S HsH DAY, Zxszst
0 HE HSUDAHRY 00X A E= S0t HEE HiSU TEet SkXto|Ck,

7147] ool A A HAF 2 71 BI AL T BinL nst o 2Xle EAIE
i

Afsttt, e HIER BHIE] Hlsh o= 4=2E0] M2 &F0[ ATk 2Lt @
AdIEto] A2 Zx BF9| L0| BT Hls Soltt. ot Y
Th A0 ME R Gt TSy exiollds AkEe 4= Sirt (B2 |dE

—

1]
-

xrero 2 |

3. Phosphodiesterase—=5(PDE-5) inhibitor2} Guanylate cyclase stimulator
Cyclic guanosine monophosphate(cGMP)E £3lick= 2421 PDE—5 AXl= NO/cGMP
pathwayS S8l ¢t SXAES 71K ECt PDE-5= HE 0| Ho| 2= 1,
PDE-5 AITiAl= W2 SEEE B0t 2t fE5Alentiproliferative) 7t QICE 27|
EM XZNZ JHLE PDE-5 AN S0 Ao|LZ(sidenafil), T2 (tacalefi), HiHLt
Il(vardenafi)0| HS8 TSR X2 X2 AT

1) Ad|LF(Sildenafil)
U 22 WHO 7|sE2 1I~11I Sof sHet= E24A HisH IS SXA b

Sof nsler ASTAMS} HHE HSoHnser Mk

0>
Yal
Jal
for
=t}
rQ
B
H
E
il
2
=

(@] o == [E [
2 exfolct dolLEe 7188 XZAoMe 50mg E= 100mgs 8+ F0{oHX|
]

O HSM IR X|=0llM &2l 822 20mgS 1€ 32| E+12 F0ol= A0
|
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24 oIME 9I3t IS HDEL 712 SHE.

AlGiLbmlo] B3t HAIR2 S& olMSx QYAPEl, HIES0| Ut AlG|LLSPD
oF PDE-6 Al0[2] MetA] BR2 IRZOR E0jt o= BISH HMesEiA Mé

(Non—arteriic anterior ischemic optic neuropathy)0| ES7| ZfMst 4 QI AlM|LIES
=28ol= S YA o E= U =of Alg AM0| Rl B0z SXtofA| SA
LHRIGI=2 HDGH0F Sict MA N atatd SiXtof| 7= 2atO| phospho—diesterase S
A Aot 7H5d0] etz FochiAlzs oF EiCt ALER 2= Feje| AAE HA| =
= NO SHM(LEZZ22(MZ), OtLULI0IEZ0IE, ZMOIAAEHIE)E WEStE 89
04%%%WEOI SUE0] =sH 8éc’*Ol HOIE o~ eoz AMLHES F0 S0[A
E0f 22 0|29 eixjolAl= 2 X 2 NO SHNIE F0{otX| 2= F=2l6H0}

S 1 2 12| =&ot= PDE-S A= UMz &7 |18 =28 £210] &
U HSH IR iIEOHL OrA] S2I5 A et HEfo|Ct,

3) HidILFZ(Vardenafil)
HIHILIZS 12 23] 286H= PDE-5 XITHM|Z EICI2FZnt 20| ZUoA= 2 |82H
=Z20HE010] =T HsH o) X|=0|l= 0F& 5215 ZHA| et HEfo]Ck

>||

4) 2|2AF2H(Riociguat)
2|QAIFCH soluble guanylate cyclase siimulator 2= M2 A Y(class)e| A== Lt
0|E=] ZAL0|=(nitric oxide)ofl FkotA| ZHAM 22 soluble guanylate cylaseg A=A
Zl 8 ofL|2} LIo|EZ ZA0|=0] CHE! soluble guanylate cyclasel] BIZIES S7HAIZ]
C. EOJ 0| Saolf cGMP 2= S7tAH St 2, 54| edretel 22 848
LIEFHC}, misSH o et %WE Ao =Z of PATENT- HHE Solf 2|AFCH F0E
0| #|ot=20l| Hlo 12 T 62 2 HelE FolSH| HHAZICE 2[AIFISR2 5t Bt
MC’WAHIWIHIEC’*O*(Chronic thromboembolic pulmonary hypertension: CTEPH) 2tXt
£ Me =2 of CHEST- S0 62 Edll 72|12 Koot HMAI7 Z|=2 CTEPH
f& o] X|=A|Z SRUEUCE T E &7tz BIUCLE B 50 ME2 BHX| Zot=
HE0|tt =6t BAgo2E 55, 0X|2lE, MM, HEEE 50| QUCf 2[AFS!
2 EoF =4 7ts40] Qo YA 7isH0] QlE 2 B AR H 2§ 7|Zol=

rﬂl

o
=

1=
[
[

|I°

£

ofr

II. |

Ofn

F AtoZ

oo

OHE Yol RS &Rl6Hof of, £0 &7 = VHEVIK|= il KRS =2l
HoF BICt PDE—5 XICHH|Ql HIREX sH= 2L, 2|QA|7Cte| &iotztsta
+ ez F ofEs HEFH siMe ¢ =,

BT
T
oy =
]

*Ewolaal SEx|(Prostacyclin analogue)2t T2 AEIALO|S 2] £
H|(Prostacyclin receptor agonists)

SAEIAO[EEE2 &t LHI|M|ZO| A cyclooxygenaseE B2t arachidonic acid CHAY
%3H 6+A15| I_HOIM I|O|[f ug_a } |aa|o SHSHRI2 %xHoh, AT %Q

2L 2o
Axlotn &A1= 7EKA QU

N
0|=0 H1J

o mu |H

1) H2I=2 A E(Beraprost sodium)
HIZIEZ2AEE= Z|XR9| ZFE0It 7tstt Z2AEIAOZZI(PCR) REA O[T Hi2t=
SAEE F2 PR SHEHAIS(H M S, HALY %”“7 s, Yy dRSEHE)0
e HY 55 % d42 7S Rl AEEH, L2 o=l ELY HsSMH TS
X=HZE ST AL ATt 2L, o=t OE*OHH A|°H5| 2702f At ATHIA]
=& 559 Ji40| F0{ 3~6 JHEVIX[Pt X|&ED, O|=0= =17t Gl Ol=2t R
OiM= I%”ﬁ“;‘é%* A=2HZ2 SQI=X] Z3C HlﬂfiAE; 0.02mg 1 33|12 E04
SI0l| Z[cH 0.18mg7tK| AMG| SEelC). 2 FAEC=2E F5, 74|
NG g, ot SX HEfZ S0| QUCH 20| s SR MR 3 #%F'r(ﬂlc L

ML— O

|

2) A2 T2 AE(lloprost)
Y=o AE= M FH o0=E= Tt 7 I—i T2AE f 0|22 F=A0[Ct
Y RO AEE= AR HT0A 220f Hlsh 2552 2 SA2 MM AIZIeH &
= TO4 =01 2IXE thNo 2 §t STEP O:FLOHH HEX|=T} Q%SE@ RN 4
= B0 U o= WHO 7|25 TI0|L IV HESU ISt X=E ¢
IE S7t=|UCt YEEZAEE= 2590 EHOZ ARSI LHFY0| £0M suge 2
SHOIC}, YeHo2 S22 MU= %OJ SIF0f 6~9HC| 20| ERsit Y=

L2AE SRS 90HH; TEA] E &7 |(nebulizer}S AFEsHOf oitt. Sot fA&

I

z
o

0

o
(jol
1o
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3) ollZ==2AE||=(Epoprostenol)

OEIZ=AHS2 WHO 7l 111, IV E2d HSUWITHe SRIE = of H10i|A
S e YRYA STE HO QIS B OlL2t Moz AMUES U4
ZiCt 0|2 2742 0]= AIECJF=(U.S. Food and Drug Administration, FDA)UIA XS
2 HSMIEY X222 SQUUC SMZIKIE WHO 7[SEF IV HisH et
KON YRR ZMZE FAED UK ZUoM= OF] EQI=[X] @0t AFge 4~ gIC
HEZZAHEE BI7[7 36202 B HYEHH0| HRoHH, XIEXQ! Hurel

ost B 3 S4UR| LRSI

o |0 >=

—_—

o

4) EY|Z2AE|E(Treprostinil)

EYTZAEE2 O|EIZ2AHE FoAZE sfetdoz Hif QPYMO|0{A] EH7 |7}
1 A20(M ARZ0| 7ksott. 0= Qs M Het mlot £/t 7FsotH 220l &
Q2 ARXMME I ECt ZLoiAdE WHO 7IsES 11, 111, IV HSMH &t X|=
£ M3Ee=2 SRERIC EYERAELE Gl SXI0N AFSElE Qlad HEE ¢
ot HIQ} FAfel Ay HIE 0|20t Lotz FYUotA| =L EdZE2AE[Zo| X7
=M 8EE2 125 ng/kg/minE, SiXte| EAIg i Heof [iel S5 Sttt Ed
ZEAEHO] Site EHQEM0|H, MY Xz &2 20~80 ng/kg/mnS= StAI0f
C} CHUSICE CHEEO| SXIOM LIEHLI= S5t 0|4 B2 Tlot ¢ B9 S82=2
Moz Mg 4~ el £ 7|0 2SK= 0|2 & sidal == A0| SRl 7|Ef
Sol BAgo=zs 55 AL 79 2 X212, M2 S0 UL

o N

5) MalA|zHSelexipag)

NEAZe Aoz JHE T2AEZRIE 12 (prostaglandin 12, IP) 22| X2
(agonis)2 7|29| T2 T2 AEIAMOIZE! FARtE 2| P 84| 29| T2 Z2AE}
L0|E £3H0lle FE 7IXIX| 4=t HSUDHRS BAL 1156HS Aoz AAI=
OftH 34 QUAAIS] Zap MAIA[ZO] 0] HloH Al S 2 39% 718 HAAFI=

Ao LIEfHTE WHO 7Is&F LI~ 2A0f siigsks E2d HisM ey, M

(=)
Soynsie], ZEAA S IR HSUTQ, MEY ARUSH R HSU T

(@]
2 SIXIIN F540] UST2H 200ug, 400ug, 800ug & M| 7HX| EZO| &{7+=IUCH,

II. |

Ofn
12
[
ok
|I°

F AtoZ

Q9. HISHDEUY| X2 YIS of%| g|LtA?

A9.

General measures
Treatment naive PAH confirmed by

patient expert center

i

Supportive therapy

Acute vasoreactivity test
(IPAH/HPAH/DPAH only)

CCB Therapy
Vasoreactive

ii Non-vasoreactive ¢

Low or intermediate risk High risk

(WHO FC Ii-II) (WHO FC IV)
v - |

Initial Initial oral Initial combination

monotherapy combination including i.v. PCA

!

Inadequate clinical response —— >

Double or triple sequential combination

Consider referral for
lung transplantation

Inadequate clinical response

|

Consider listing for lung transplantation

EurHeart J.2016;37:67-119.
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II. HSHTHEL AtoZ

1. XI5 2% = HI9| 2%(symptom—limited exercise)0| ERE|T QUL ESH AKX A|2Kphysical
1) TS OHLY BXe] X|ze= PIEA| MR 26 AS ol Fefeh ZIH0 decondiioned) BHAk= XIZALS| =510 Xi&EX|=(supervised exercise rehabilitation)7t

0[20{ZI Z0i| Al=tE|o{of Bt TalEn) 0|28 MEX|=2E Soll etxfel 254, MAHEs E oivis R ael &
2) S HSUTEL, S5 HSUDHY, OF=0] ofst HSUDRS SRl B S S,

B4 okEHI2 ZAHacute vasoreactivity test)E AlatisHoF SiCt
3) 24 ASHIS BAIOIM LRl HSU ISR 2iXl= 12 LHaddM= XI=plct

22 &0 3~0E =0l BIEA| YRl S0 U=A| Vst Hexe

2 NEEVS =il

=
2 B0 ST HOIX| 42 ZR0l= W22 HSHDSR M2
S
—

HEXZ }
5) HSUIHL} ME XENS S SIZ XNRE MAY 49, UAlE 2F Hlw 17t
Rloo= ofi OfHIZ AetSt Zi0IX|E BiXlo] A Aol et Zsiof Sich, O
ME Aoll= SQlE A o, Al F0| A=, 2N AR, U 4SAE, StiEs
BIXjo| MS & &H OJAlo| 8! HIR =2 T2ialof St 2) 4l 9 ml
6) B4 ABEES ZAlOIM SAOI HSUTSRS B & DYBFOIME FUZA B HSH0 SRS S SHZ S AFIS0] 30~60% Hael2 FOPN SEHeE Fdl
AELAO|22I MRS ZE5l= HEXZE nasior Sic S 27(0|0 YAl HP Q40| FRERICE 2T QUAISH =0 TS0 SIXt 26HE 16
7) Z7| HEX|R0E YN SH0| 2L AR0ll= aXIX0R i E= 3710 HS 3 (62%)01M SSHQ] S40| STt SHRITF HSM SRS BR[| A4 H=0] &
SO M2 X|2M2 #2222 SICt T 2|QAF0 T PDE-5 XIEHYIZ 5t AERACD SiE Zeaedz AV HESHOoH0| & 285 IR Ko A2 &
= ot ey A2 DS 4 Ok HSUDHLS SR YA AP AHLIZO|L ZRAEINOIS
8 HsUTSe! T2 X2H0|= SE6t UM SHS HO[X| %S HL, HolAo| 13 & NFI=2l Xzt SRoI0, AlE FUS fof HE0lnel HsHos Az 3
Tlojof St EMARIESZEIHS (oalloon atrial septostomy) & AFR7HS 8 2= QF=X| ZI0| Mook HsH e eiXfe| DYHe=R= UdMo R XITHA] T K(barrier
20l= Svot Aste A< st (paliative surgery) = H[0|AIS 2I6H 7Hx|E contraceptive)7t FHEH, 371 LIHS| B2 HAEZ2I0] ofst HTMTS| 2o
(bridging procedure)7} TIR{E! 2 9Ict 2 T2 AHIE H=HIK|(medroxyprogesteronedt etonogestrel)S 7ot EMIEH 0
Ao A%, B+ mYNel 2t HAE 4 QIth= AS 12f6(of ot
2. Y4t X|2(General measure)
1) 25 U X 3) +&
QMO WEWM IO XM D2|5t SES AIA U ZERIAZ AIKX|O| 9JE HSH ALY 20N =2 ARY 82 SHE 2 ALY ${l0] =0F £2IE Keltt,
0] Q0| 27|12 {AXOLt 22 H=H TS0 Sixfoi M| M2 X2 S} o i s T DM VISt SRR SR, AREM AR AMRM0| X ddolt,
of M QUar T0IA USE0] 2000 HDHY XIZMEE SAS SLBIX| o HSHIER A= +& T AI2=S B/fo10] Vst ties ™ A=S ARkl +&
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01 B/HIE 22 24 7l BIE 2 MRBLAN o HRE ZAE AE
42 T 7512 HEAUDTY ARE Sl A JISS BRI = $52 Aot
BiLk 4 B0l 0122 EE32 ool s sty SeNE 581D}, A
L, 1302 2 infell 2te] Sz0] B4XoIC

o=z HEICt HIE Mt Hlw Ht= GIX[EE OJ%%%IHE} ﬂl?ﬁ 04|t'o* ’.;%OI ﬁ
Ir_.':_lq
O - .

5) Ala|Akg|® X|X|(Psychosocial support)

HSMUHRR OFA 2AX| 7Isth 2= Gl AFolnt, | Qlsll 2 S0 =4
M ns e 22, 22 39 o2 Vi e[H oeizS 4Aal UCH 0l2feh Hala
=XIE aliZst| *fer d2| XE Z=a240] R0l Eéf RhdaEol gufet 1rte

|
ofH| S X=H[= Qe AMA REHS S0F7| fleh AtelA XIF L2 O40f thet At

= AA
2, oiiTHOIA OFY Al SEHS LA 210 60
mmHg O[22 WHO 7| 3, 4 ©HA|9| Hi=H T
SR SIXte] ZR0ll= HId & A S50] 11
24z|ofjo} sich auidoz H|OH7|Of01|M gy
2L MEO| APA ZIOZ FiAHOAQ) Ata £
U= A o UCt E=SHHIE & AATE Lé'ﬂ

Sf SiXl= A B Gl0] 1,500~2,000m 04
O] IMX|HE Cfol= A= Tfahof ittt HiSMUI S} 2tik= (YA] XRMO| TEH D
S AEH0l thet AHEME XEsHL HAX0M SEd8 2 Al XzE B + U=

7
= L
SRS MIE| | Het ui= 2 QI0J0F Sich

1=
[
[

|I°

£

ofr

II. |

Ol

F AtoZ

3. XIX| Xx|Z(Supportive therapy)
1) cc',*%ﬂxil(AnticoaguIants)
TME HSUHSXKIA £0671 1242 4~ QUCH Ol EYNHSO 2txtol 2| XX
IH HSOHLY 20| 2T HsM Ao Qe LAEXN 2kE H[eho| HusH
MIMZ0| gl CIXfetE S 012X 2HZ ot QUCt 2Lt SFEaX|e] S0 thet
UMA = HSHAQl ZHEAT0| 7[B5t D RIeH, ZF HAT0ME M2 CHE 2o
B15t Qo] 2fXte] S8 Qe =et SERIE (R0 w2t ASs| £0 HEE Z2H6H0
St ﬂ%&lﬂg?g XM M2 =2 10H((Direct oral anticoagulants)2] St CHEHA]

—_

2) O|'=X|(Diuretics)

OlleXl= QAEMOZ QIS o MZ(fuid retention) SAS 2tSIA|7 17| ol AIRE 4
RULE OllcKe] BF2 S JHE 2Xtof et ZXoHof otH, O|'=kl| £ A| MZEEE
Suf AR LM 7ESA01| sl 2 LB g oto{0F it

3) Z4I(Digoxin) & 7|El M2t <t

ZAM(Digoxinys HSU TSR eiXto] MEtEaE S7IAE £ oLt &7 £ =1t
o CHolA= LedM QUX| L0t A8 FHUO| SEHE HSU ISR KoM AEE
X5 | QM AFRE £ L} 7| QX QEIMTSIS A K| K|(angiotensin converting
enzyme inhibitors), QFX|QEIA RS H| ZSFN|(angiotensin 1T receptor antagonists), HIEFX
“tA|(beta—blockers), 0HIE 2} (vabradine)of| CHeH S1tet QFHAM| thet Z274= SixH7t
K| el= AEHO[C

4) LA (Oxygen)
MAAAIZISI0 LT =2 right—to—left shunt)0| =
Hhz|X] ¢4=2 HREQ| HsUH IS 2iXl= FY A
MAUAZS J5IA| drk HESUTSLS BRtfA A
i = g M2 s 4 lou 7|zt
of Eulof Bt DAY blmoix QA O 4
E ¥ g 40|C} COPD 1720 7|9tato] QA |
Sl AtA 2210| 60mmHg 0|20 ALY

1PN

4O

=
O

Al
AtA IS} \

Practical Handbook of Pulmonary Arterial Hypertension (PAH) 31



II. |

Ofn
12
[
ok
|I°

I AtoZ

% OB AL 512 ZF OS] AtA R|ZE =T = = AMA 12 2 15
= =7} 91% 02! fi Torx@ilrm o M L; EE;J@JELOIO—&;J: xlf_z Q10. njj s nsioko| o = of TR ?
=) A| J—'—o J OO|_|' X-IA 60| M7-|L—|' |_|- _IO_I:IQE 60|-7 = —I—J_’—E:i

ERa AT0. miseynsier 12 327} LS| Fol 970AM o= Sy HSUDSR)

2ol 8% OH LHith Hat 24Z&=7[7H0] 2801 S2HotUCt, Z12iLt, 1990HCH Of

5) #1i(Anemia) S e XRHO| LDt X2 70| SOR HT0l= BF ME7[I0| 0 HE= o

HSUHOHL XM BIZ2 A5 LEFL=H], Ot0IHI™ A S22 (Eisenmenger SR
Syndrome) 2fAt2] 46%01lM IZ0| EnEiC) HF Z2E2 25542 4% 2 = 100- 93.3%
2 MIYEL A2t 715d0] Tt 0|2 Qo HSUIHLL KoM =2 SEjoll et =2 -
LIE{20] EeoiH, M= Z2H0| Zie 42 1 HeS HotM X[=al $:010F oI}, HiS S
O SRS SHXjofl M AT HEXO| E401 Holvt US HR0ll= HU M ZF2 Do =
OF efCt. s )

A 40 : 31.5%
-@- Predicted survival by NIH equation

‘l' -@- REVEAL weighted to match NIH cohort
T T T T T T T 1

0 1 2 3 4 5 6 7
Time From Diagnosis (years)
Adapted from Benza RL, et al. Chest. 2012;141:354-62.

0

[ S oSt x| AL 21X} ]

Determinants of prognosis ‘

(estimated I-year mortality) Low risk <5% Intermediate risk 5-10% ‘ High risk >10%

Clinical signs of right heart failure Absent Absent Present
Progression of symptoms No Slow Rapid
Syncope \[e} Occasional syncope® Repeated syncope*
WHO functional class LIl I} \%
6MWD >440 m 165440 m <l65m

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <I | ml/min/kg
Cardiopulmonary exercise testing (>65% pred.) I'1-15 ml/min/kg (35-65% pred.) (<35% pred.)
VE/VCO; slope <36 VE/VCO: slope 36—44.9 VE/VCO; slope245

R BNP <50 ng/l BNP 50-300 ng/I BNP >300 ng/l
"probifit plasma fevels NT-proBNP <300 ng/l NT-proBNP 300-1400 ng/l NT-proBNP >1400 ng/l

RA area 18-26 cm?
No or minimal, pericardial
effusion

RA area >26 cm?

Imaging RA area <18 cm?
Pericardial effusion

(echocardiography, CMR imaging) No pericardial effusion

RAP <8 mmHg RAP 8-14 mmHg RAP >[4 mmHg
Haemodynamics CI22.5 I/min/m? Cl 2.0-2.4 I/min/m? ClI <2.0 l/min/m?
SvO, >65% SvO; 60-65% SvO; <60%

Eur Heart J.2016;37:67-119.
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WHO 7552 2E70[3i] SETRtS ZAR LIRS 40N OfXt BIXI2, 17 Haie

R AL 2= Of2heE T,

aAr

1) §5 X4

2) MFME(EKG)

Referred by: 123W PLM Confirmed By: GI BYOUNG NAM

HELHE R R

R e

34 o gt msuaE U

rﬂl

(=]
=

A A - HA S2[S(Normal sinus rhythm), AAH|CH(Right ventricular hypertrophy
with repolarization abnormality), Vi—V3 lead0ll T wave inversion A4S B0 = H|IHAL Al
HMEE(Abnormal ECG)

3) ZAKLab) Zu}

CBC: WBC 6400 — Hb 13.5 g/dL — Platelet 237K

BUN/Cr 11/0.7 mg/dL  AST/ALT 22/14 1U/L  T.B 0.8 mg/dL
HBSAg/Ab (—/-)  HCV—Ab (=)  BNP 34 pg/mL

FANA (=)  RFfactor (=)  ANCA (-)

TSH/free T4 W.N.L (Within Normal Limit)

4) ME=21}t ZAKEchocardiography)
@ LV EF 70%
— Normal LV and LA dimension with normal LV wall thickness
Normal global LV contractility with normal LV wall thickness
@ E/E’ ratio 11
— Normal LV diastolic function
TR Vmax 4.2 m/s, PGRV-RA) 71 mmHg
RV sizeZt 748 U101 D—shape LV HEE|H RV pressure overloadE AAFEL
RV free wall thickness 8mmzZ Z7}=|q Q10| chronic state A74
@ Agitated saline testOl|A] intracardiac shuntQ] A742 GIUS.
@ 22 A VIsdoiv e Bt S5 gy

5) §|7|5 Z4AKPulmonary Function Test, PFT)
FEV1/FVC 79% FEV1 2.44 | (90% pred) FVC 3.08 L (97% pred.) DLco 75% pred. DL/
VA 82% pred.

6) 62 H3H HAK6 minutes walking distance, 6MWD)
500m (Sa0, 98%)
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At SiA - HAS(Pulmonary embolism), Pulmonary artery diameter(29mm), aorta

L0

diameter(23mm)2 PA diameter/Aorta diameter ratio7} 1

8) H|IZ2tH AZH(Lung ventilation/perfusion Scan)

Lung Inhalation Scan Lung Perfusion Scan
Pertechnegas SOmTe-MAA

N A R N A

ANT wo o ANT wo

(B 2 0 Ik

RAO POST RPO

rﬂl

36 oIAIE QB HISHDHY Kl WL

O|MOZ H1

soto| ojAlEl

RAO

A1}t A Right lung®] perfusion 2! inhalation scanOf| Al uptake”t innomogeneousat

Lt significant segmental mismatching lesion E0|X]|

9) LA EXEE(Right Heart Catheterization, RHC) & 24
vasodilator test)

oro
LS.

Baseline Pelr .isd :rp:igne
BP 121/68 1 18/64 124/74 97/52
SPAP/dPAP 69/28 28/9 16/8 40/12
Mean PAP 43 17 12 24
PCWP 2 2 2 2
co 3.7 3.5 3.9 3.8
HR 71 60 69 82
PVR 886 366 246 484
ZITH X|=
1) ZIEKDx.)
EQtM HSHDSERN(PAH), ZFEEZXITK EF2XKCCB responder)
2) XI12(Tx.)
LH|C|E 30mg od.
FH g
SEZ2 ol ARSI TR Vmax 2.2m/s, PG 19mmHg22 MAStE 24A(RVY)
SEEE S0 57 LIHCE 30mg qd. FH= 24efglo] =4 2HEGHIC
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=
34l 2.
LR & & FMEE WHO 7IS5E2 20t|9] 2= A $EZ2HDyspnea on exertion, DOE)

il =

= A2 3IM| At 2FXtel S2o]Ct 200 &-MtE % leEoﬂ CHMEEERS
PP, MCP)1t O 73 O AAE Y L ﬂl%ol
QQiCt Heoz ZHAMI IS XGIE (Hypothyroidism)o| Q)
2 71R/71=H/2 %/—%% AT

LA AL A2 104/75 mmHg, 2HEF 1002]/2 0[1T, A =i 3 AEZ0] S
ol MEES 20| FRIA AEEE(RHB without murmur) 2 MZAZEE(pretibial piting
edema)= USUCH.

11, 3AH0] 20| .==91A0 |
1, ROS.(Review of System)

ZAL 21t

1) &% XM

w
(o]
10
>
>
Ui
40
O
Ok
2
a
g
a2
[pdl
T
rol
In
Ha

2) MHT(EKG)

i
| ‘;'N‘MVMF““V'“\/JL\\HL'\PR‘NWR‘“”WNM}F\/ FHJMM

i ar

i | . =
L L MVW

b b

Znt sl - AlEts 933]9] normal sinus rhythm, 2AIAH|CHRE QRS axisQ| 2=
incomplete right bundle branch block A740| ZHEf=]
Lead II, III, aVF, V2-V5 T wave inversion0| 2H&f&E,

3) ZAt (Lab) Zxt

CBC 5500—15,1—153K

PT (NR) 1.03 aPTT 238s

BUN/Cr 8/0.48 mg/dL  Protein/aloumin 8.5/3.5 g/dL
AST/ALT 49/36 IU/L T.B 0.6 mg/dL

CRP1.16 mg/dL ESR 74 mm/hr BNP 535 pg/mL
U/A albumin () RBC (=) WBC (-)
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ABGA 746-24-104-18.0-98% HBsAg/ADb (—/—) HCV—Ab(-)

FANA speckled 1:1280  anti—ds—DNA 13.6 IU/mL anti—UIRNP (+)
anti—-SSA(Ro)/SSB(La) (+/equivocal)

C3/C4/CH50 197mg/dL/15.1 mg/dL/47.2U/ml

RF factor (=) ANCA (-)

Lupus anticoagulant () ACA IgG/IgM (—/4+) Beta2—-GPI IgG/IgM (—/-)
TSH/free T4 5.7 uU/mL, 1.5 ng/dL

4) Mxtx21t ZAKEchocardiography)
LV EF 68% E/E 9 D-shapelV
TR Vmax 4.2 m/s, PGRV-RA) 71 mmHg

RV wall thickness 6mm
22 24N IISTOIt s T BE Hu Y

5) H|7|s AAKPulmonary Function Test, PFT)
FEVI/FVC 82% FEV155% pred. FVC 52% pred. DLco 42 % pred.

6) 62 23 HAK6 minutes walking distance, 6MWD)
200m (Sa0, 93%)

7) AFE{HSEA(CT)

40 2iE g3t HSHaHe: HI2 e

II. &4 g+

Z1t offA : FHSUMO| 38mm=E S E|0] CisWte| AZH[7EH L HAN U2 RV}
RAC| 7|7} ZIIEIUS. RVt LV AIZH|E 120} 71610 TS0 03RS AAFE,
AZFO| At (pericardial effusion)0| ZHEME, 2= H|5HE0| i—defined ground glass
opacity(GGO7+ 2HEE,

8) SAI=Xk&(Right Heart Catheterization, RHC)
SPAP/dPARP/mPAP  90/51/57 mmHg

PCWP 10 mmHg

CO2371/m(Cl24)

PVR 19 WU

rA
rn

4 Xz
1) ZIEHDx.)
Y I Aes SISt HildstiY AN IS o et
2) X|I=2(Tx.)
HMIEF625 mg bid. 2 mPD 1mg/kg/day

2 P

LHE 11 T AAIe MRS ZARY TR Vmax 3.3 m/s, RVt RA pressure gradient 44
270 T AABH Lab BAHIME BNP 26 pg/mL, 62 Ea ZAt
2 FVC 73% pred.2t DLco 51% pred 2 sM= AuE E&"‘;Eh
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(2016 112 7|ZF)
PDE-5 inhibitor

Prostacyclin analogues

Volibris Tracleer Opsumit Ventavis Berasil Remodulin Pahtension
WHO 7|SE& II, 1T B0 sidote HESY | HSUWDSHAWHO 7|5 £F SHA ML IV | WHO 7ISESF I~ B shsts HeS™ NYHA III, IVOfl sif5te HSH s | CHESAHEMS(HAM NYHA 25 S| I~V siYstke SISt skl 2553 | WHO 7IsEF B 11,
TE (WHO Group 1) BtXtoflM 25s27iM | off shote HSWTHRHWHO Group 1)2tAH | DEHWHO Group 1) A2 Btxtel &7| X2, AWHO Group I)2txIe| 2552 ¥ | &, HMNSUASES, & | L S47HM 1110l sigots MU
2 U ofstol X|H o 2E53 & SN e LY UXSHIES 5) EH(WHO Group 1) &
7ls 25 ZeiA 1ol siEets HSWEY | 0] U2 ELY HSUTHY, MM HSUD off SISt HY, & 4 el 253 M, (2
ME= BRIl A ofstol X|¢ e, Zeinr|zetnt e HSW e M 2ol JhM, ke W MRS E0{EQ1 EtXlo]
Y MRS AEE HESUW I St M 45 thst o] 2ol Ry &
TAZSB0 71015 Z#EN $XI/EX| HYE | KEH0| YBS=UCH THEIX] eQtCt)
0] U= BRI MR £XI/EX| HLS LA
FAZS
7t CHesEtRt b CHefEtxt 7}, ARt 7t CHesEtRt HSU DA R | 7L HASIKG 7} CHasEtRt
= WHO 7|S&%F £ 1110l sk WHO = WHO 7IS&%F Bl 111, IVoll shidst= » WHO 7|SE& | I0i| a5k WHO n E2AESIS|(NYHA; New York of 71=0| 23t &t n F2MEHES|(NYHA; New York Heart Association) 2& EH| = WHO 7|SE& B
Group I HSM Q! SIX}t 5 Of2ff Zlet WHO Group I TS8Rt 8IXt S Group I TS0t 8iX} & CHZol 2t Heart Association) 111, IVO{l SiZ 11, VOl 3i{=6k= WHO Group I HiS2 18Qf &Ikt & CtS 11, 11I01| SHE6h=
o= ZIH0| QI SXt CHe| Agto= Zitto| =olE Bk} O ZIH0| QI 2kxt Sh= WHO Group 1 HSH &t Aoz ZIT0| SQIE SIRZ M 7IE| HSW THet x| HS9% DSAWHO
1) S 1S 1 EA(diopathic pulmonary - 2= -t 8- Bt B kel Metoz FiTo| (loprost Z¢12H, Bosentan hydrate Z7LA, Ambrisentan Group 1) &K} &
arterial hypertension) 7} E2tN TS 13ek(diopathic 1) E2tM HIS 2 18K diopathic pulmonary ol Six} ZA7A|, Sildenafil Z72H|, Macitentan Z2&|)0l| HH25HK| Of2f &etoz Ficto|
2) 7154 ms 3 T (Familial pulmonary pulmonary arterial hypertension) arterial hypertension) -t 2- 7Lt x 27101 4 3oI=] BIx}
arterial hypertension) L}) 715N H52 08K Familial pulmonary 2) QXN H=2 1342 Heritable pulmonary 1) E24Y HiSY 13U (diopathic -t 2- — Idiopathic pulmonary
3) MNSEISI} TS HSu 1ot arterial hypertension) arterial hypertension) pulmonary arterial hypertension) 1) EM Hls2 13K (Idiopathic pulmonary arterial arterial hypertension
(Pulmonary arterial hypertension Ch) me M Sataehnt HE HESw 13t 3) ZexrEat e HEsWTHY 2) 7154 HS% DA (Famiel hypertension) k=
H3120] agsociated with collagen vascular (Pulmorjary artgrial hypertensio (Pulm«.:)nary arterial hypeﬁengion pulmorjary arferial hypertension) 2) 7154 _llilg‘l'.'_ﬂ%‘.’:.*(Familial pulmo_nary arterial hypertension) | — Familial pulmonary
om0l disease) i nassociated with collagen vascular associated with connective tissue 3) mggggggmr 2HE HSH 3) WANSRAEm 2 E S THPuUmonary arterial arterial hypertension
—ooTl | 4)00|= ZiHnt PE HSo 1St disease) disorders) 1&2KPulmonary arterial hypertensio nassociated with collagen vascular disease) =
(Pulmonary arterial hypertension 2t) MY dEEet HRE HS nEet 4) NEY AEEet GRE HSB Y Sixt hypertension associated with 4) MEY alEEEa HEE HEY DEAU(PUmonary arterial = Pumonary arterial
associated with HIV infection) (Pulmonary arterial hypertension (Pulmonary arterial hypertension collagen vascular disease) hypertension associated with congenital systemic to hypertension
5) AS Y ZAQL HAHE HSH 1Y associated with congenital systemic to associated with corrected simple 4) MY MEES HAE HSYW pulmonary shunts) associated with
(Pulmonary arterial hypertension pulmonary shunts) congenital heart disease) 1&2KPulmonary arterial X 7|Z0| Hs 3 1EQt 2Fx|(loprost &I, Bosentan hydrate collagen vascular
associated with drug and toxins) hypertension associated with BT, Ambrisentan Z7A), Sildenafil Z-A|, Macitentan disease E=
L}, #54 2X|/EX| HYS(digital ulcer)o| congenital systemic to pulmonary ZAH|)0f| HHSBIX| 2401 A Eofst=s A0= S |7t — Pulmonary arterial
Q= MAIZASIE(systemic sclerosis) 2HXF shunts) HMMQEk|| CeE ik 117 7|EX|2HE 222 MM5| hypertension
Of|7A| EC4A| 6702t QIE(T, 671 oA 5) AE U ZAQ} HAE HSYW DHY} £0|1, 5 MHle 82e MAS| 521 82 ZEMBYXE associated with
E0{A| EO{AZAN EESI0{0F &) (Pulmonary arterial hypertension 712 S0t 7|1EX|EH Y 5 MM S001F) congenital systemic
associated with drug and toxins) to pulmonary shunts
SIX| AHIE Z|A 7HE 01N HEE0] & UMH HIS0| SE5HX| 24 H(CHSS D@ AH & 2|4 1702 ©~OF & |4 171 2F UHE)
EZ71H0| THE M| 1310t HEEHE Qe
NE RS
@ RAUAEHO| A4 F7{(clinical evidence of RV failure) : S
2 O BATIHO| £(Rate of progression of symptoms) © S
ool | © AASyncope) : S
EEH | @ wro sis2EMHOFO) : vED)
® 6= =3742|(BMWT) : 300m 0Jgt
® 2=E5HHZA (Cardio—pulmonary exercise testing) : Peak Oz consumption{12mL/min/kg
@ BNP/NT—proBNP plasma levels : 1800 0]A¢
AZ2mZAAZ (Echocardiographic findings) : Pericardial effusion E= TAPSE(1.5cm
© SRHSIZAX|E (Hemodynamics) : RAP)15mmHg SE& Cl<2.0L/mim/m?

42 onE gstms

OH &0k sHcy
HnEA = HES
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