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ME G o] NIH 48%0]4 T3%2 S, 718 2 By

92 FHOR S QUGEAG A gy o o) KA Sl 8% S, 71
BoroR ojgolAYl), SISOl 107 ¥l Hxe] g urg 8 0 o i #F A Sfeerertional dyspoea)ol]

_ - o oJAFA O A5} 2ol o}ou:] %7] Ao
o whe} A oA DL Ahaol 431714 TollA P& Ao R oadskal ZopfA| | Zto] o -
Hax =3 = zgls

QS epo] Tge) 20k, Tt o] WALEAY] oy T VRIS V7ol MekS Zas] He. 2
ok Fofo] Asdte] 7 22|, 5] v, A%, T2, v W o= @ A4 Sl At A EA7F A E A =
U AU R T AWEC| AHE AT, WAL E @ AEEe] YYelH FEL Wngle, WHO R h
A 2% AHFS Aol WBel o] Alzto] 24 o] A 2 EA| Waka sl WHO B 47 SR

= FHEC] S7ksto] ARl o] Hal Qi) #HlE et A 118 ¢ chronic thromboembolic pulmonary hyper—
2| Zol|A Eeto] Ad5tto] S Y 75s Holxg tension, CTEPH)®] 2|ZAJol| tist A} drEo] 32
0] AL iz Sl A48 A7k Aol o] 27 Ew, o7 B FEA e ZFHE]7] AAFstaL Qlnt, o] Qo= Al
ofe] 7}A] ¢Qlol| ofsf Azt

B 65%= WEY, SPA HAY, WA, 2y
u) o] ofs) WA= 215 AAastel o3t AARZT o oot

o orle T He =R = = (Group 1, 3%) (Group 4, 2%)
(World Health Organization, WHO) -5 2 #| 28 %}o]
A1, 30%= Aol o8 WA == WHO &5 3¢ #aLd

H 2 sotsls W pEoro] gl 9 L Di
SJoltH 1), o] 95%0] Sk T ELto] Az ¢el oung Disease Left Heart
A8k 277} Aol HIHL % 74 olF7H U WHO Disease

(Group 2, 65%)
22 17 W51 E N pulmonary arterial hypertension,

PAH)2 1005 g 5-15% AEollA Yehh= 3]42gt
o7, 1980%jEH Z o= R A Y (hational institutes of
health, NIH) 55 At wfjo] Bt AE&o] Xtk Fof] =3t
3do] ¢F H= 2,80 qlet, 1A 19954 o] % HlE 321 1. HTaeto| QA
o] 4 4o izt AiEA] A mAlEo] EEHA v]=9

2009 REVEAL 55 A-tollA= Bt AEgo] 7.64, 34
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CTEPH, chronic thromboembolic pulmonary hypertension: PAH, pulmonary
arterial hypertension
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A BAIE BT TRt A 29| ofAlEo] A Folrt 7Fe Aoz AldE ik, g =40 re 270 HEidehs
2F WHO 23 9 37ollA 9] g8} A AzAlE2 48 Zropl7] fIgtelct,
ool Al el Bt A S AWIS R A ooy a5 Amagel ot o) R8sl B AE
o, & 28 W dulel Al A AR B Wk 30 mmHg S Z3}8FHA] total pulmonary resistance
(World Symposium on Pulmonary Hypertension, WSPH) (TPR) >3 WU (mmHg x min/L)3] t2 Foj=|elc}

oAl FHarEe] Aofol el §lo] 27]A¢l ks 714
< AS0] A=, 2 YarefAf= ofof| thsf dropkar
A} 3}, WHO 2%

¢

A52F A A E 2@ oAl A g-ou 20154 European Soci—
ety of Cardiology—European Respiratory Society (ESC—
ERS) =2 -o]| o5t #H1E 4> WHO #570f wet &

MEH MAE T o=fel Ho|

1973 AdEtoll A B™ AR AJAH L E A4 ZA 2o A aha 71 (S AA), WAUA B WS A4 HAl-w) o

HEVIE AR FAAHN RN SARRUEAE o ppemger 9 48 oA S T RS 9

. Aol st gl 25 mmblgS 23k w9 gy puree spgemgen 212 A A ofgt A
E ol B2 ElelEellA BAele] BtA)7t 14.043.3 mmHg &l (pulmonary venous hypertension, PVH), Z1=& #2138k
= 1o, 20 g7t A FAe + 2 DT WE AR o szl ofs) uEe HaEs) A ARNES
Z AL, ool A Hard okl AR 21-24 o O3 urE W mEe) 9-9Fx ) 7k S|EpA sl
E mmHg w4 574 44 ARl uebd ArgEe]l S71t olet ¥ &S} = v]wlEm 189t W) 78K non—PAH PHY
= o] ghaizict, ofof wt o] A6} MAH L E U4 EAE oz B A QAN 71 BlE] v o) e
: ot AgdRs Sushe AdnAde AndUEres o 4y zuiero) ol Bukel HguT Aol Ty
E capillary pulmonary hypertension)o|4] H+ 5} 7] SoLe. H2 ARo| 227 0|9k 71 Gojel A

22 20 mmHg® W31, g5 W7 & (pulmonary ar— -

pAgto] ofsf S7He eeo] HE A= Mg o] wlsuiel
terial wedge pressure, PAWP) <15 mmHg % Hd&A3+ o] AF25H0 2 HPISHT o]e ol A X Thels] Yol

(pulmonary vascular resistance, PVR) >3 WUS 9H=£35H o: Bl & Aaste] 2z T gty B2 o)A
T2 385k ol AMERTHEE D). o] 2 et 1 vl 0]%9] out of proportion PH Fi= Ft 8-0]= combined
ISR 4t B o] SRt AlEE posteapillary and precapillary PH (CpcPH)2k )4 2141
o] A A} o] AolE == oF 10% n|vto| A A} 4271 5 Asto|L} HABk] 22Tl HF] HAF| Lo HEuorS

1. 2018H MAH nELMZXIZ2| MUl FHo

=15 PAP mean PAWP PVR PVR
(mmHg) (mmHg) (wood unit [WU]) (dyn.s.cm™)

B ABHR| 20 14 8 20

MEME2 [t >20 <15 >3 >240

| 7 &Qf >25 >3 >240

PAP, pulmonary artery pressure; PAWP, pulmonary arterial wedge pressure; PVR, pulmonary vascular resistance
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1. Pulmonary arterial hypertension (PAH)
1.1 Idiopathic PAH
1.2 PAH with vasoreactivity
1.3 Heritable PAH
1.4 Drug and toxin induced
1.5 Associated with:
1.5.1 Connective tissue disease
1.5.2 HIV infection
1.5.3 Portal hypertension
1.5.4 Congenital heart diseases
1.5.5 Schistosomiasis
1.6 PAH with overt signs of venous/capillaries (PVOD/PCH) involvement
1.7 Persistent pulmonary hypertension of the newborn (PPHN)

2. PH due to left heart disease
2.1 PH due to heart failure with preserved E.F 2.2 PH due to heart failure with reduced E.F
2.3 Valvular disease 2.4 Congenital post-capilary obstructive lesions

3. PH due to pulmonary disease and/or hypoxia
3.1 Obstructive pulmonary disease
3.2 Restrictive pulmonary disease
3.3 Other pulmonary diseases with mixed restrictive and obstructive pattern
3.4 Hypoxia without pulmonary disease
3.5 Developmental lung disorders
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o

-
1=
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4. PH due to pulmonary artery obstruction

4.1 Chronic thromboembolic PH 4.2 Other pulmonary artery obstructions
5. PH with unclear mechanisms

5.1 Haematologic disorders 5.2 Systemic disorders

5.3 Others 5.4 Complex congenitial heart disease

E.F, ejection fraction

# 3. Mokt MAnEUMZXIZO| oH| XS4 R HUHA| FM 2F

Definite Possible
Aminorex Cocaine
Fenfluramine Amphetamines
Dexfenfluramine Phenylpropanolamine
Methamphetamines L-Tryptophan
Benfluorex St. John’s wort
Dasatinib Interferon a and B
Toxin rapeseed oil Alkylationg agents
Bosutinib
PPHN DAAs against HCV

Leflunomide Indirubin (chinese herb Qing-Dai)

Definite association: Epidemic or epidemiological case—conirol study, large multicenter series pathophysiological mechanisms; Possible association: isolated case reports or small series (Objective: To
help physicians to identify drugs requiring specific surveillance)

DAAs, development of multiple direct—acting antivirals; HCV, hepatitis C virus; PPHN, persistent pulmonary hypertension of the newborn
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ZFe Ao L PAHS} H|$3) A 87 AL E = 9l oL} o} FA|(PAH specific therapeutic agent)5©o| 4$01%|9l1, &
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A1 255kl 22 A AIH L E A4 EA] 2, 2008 H|U 201 A]
7h Sleteh, 3 ek 71 43 me) he|meloly b I 20089 wIs Dana Pointofl 4 Al4X WSPH7F el
513} o] 1 7)-0] AAFslo| wat kel 2ol YlelEe 7] HE A E27EA 9] skt =0 Sleh 2007 A0l v
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A= FAE TS A 5 EQt SAtto] S H Zlo|),
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7S] el F7hE AOICHE 3),

ment on pulmonary hypertension®| B# o] AJ2-8- kA
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Cardiopulmonary Interaction @

Pulmonary circulation Passive backward

,F_é transmission of left-sided
= filling pressures

Superimposed components:

- Vasoconstriction —Arteriolar remodeling

- NO availability $ -Venous congestion

- Desensitisation to NP- — Metabolic factors
induced vasodilation - Inflammatory cells

Left heart
Loss of LA compliance
(exercise increased)
Mitral regurgitation

Right heart

Pulmonary vascular disease

(i.e. remodeling) Systolic/diastolic

LV dysfunction

a3l 2, 2= AMEEE| ofst M E@2H(Group 2 PH)

LA, left atrium; LV, left ventricle; RV, right ventricle




« Harmonize definition with limits for Diastolic Pressure Gradient (DPG)

+ Normal value 1-2 mmHg

« Abnormal level >5 mmHg

« Prognostic marker =7 mmHg
+ Precapillary PH =10 mmHg

Terminology PWAP PAPd-PAWP
Isolated postcapillary PH <15 mmHg <7 mmHg
Combined postcapillary and >15 mmHg >7 mmHg

precapillary PH

2 3, 0|27 |A=MXHDPG; PAPd—PAWP)S 0|28t postcapillary PH2| £5. 2013 LIAOM H2l M5X} MAID DS A= X|
S0IM MAIE o] 0]2t7| 2dxtol| olst 25, ‘Reactive’Lt ‘out of proportion’ PHEH= £0{ CHAl, ‘combined postcap—
illary and precapillary’ PHE AI235}7|2 &

th2d 2). 28A7E ol uf ofshalor gt w5
QHmean pulmonary artery pressure, mPAP)o| &HF2]Q]
795t @ol okt 20099 ESC/ERS &2 Zle]
A E3] mPAP2} PAWP2] #}9] transpulmonary pressure
gradient (TPG)7} 12 mmHgE %3} g W& reactive E
+ out of proportion®|efal EFFCE. 52} AlAIH L E A
ZAgoA = TPG7F s ohvet IR} feteol =2
Al G 7] wlZol 24719158 Y (diastolic pulmonary
artery pressure, PAPd)Z} PAWP2] x}0]¢l diastolic pres—

l Sildenafil

PhosphodiesteRasE-5 inhibition to
improve CLinical Status and Exercise
CApacity in Diastolic Heart Failure

RELAX

sure gradient (DPG) 7]&22 7 mmHg ©]44Y o] com—
bined precapillary and postcapillary PHEFL S50 cH 1
© 3). Amofl lojA] Zm|o] AL o]t 2, 3TA ) HF

o] A5 So AzAGe] ANAY 4+ ULt o

| Riociguat

LEft Ventricular Systolic Dysfunction
Associated with Pulmonary
Hypertension Riociguat Trial

LEPHT

—
o
o
o

-
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=

O 4, HugS 717 AEH Xl 25 S| st XIZE A8t & F&
Sildenafil2 H18t RELAX, riociguat 2 ¢iTtst LEPHT 25 2tz2to| 1x} S
A0 165 F2| mPAPOIA 2{efot AMHMo 2 ofn| Q= ZtE HOiF

HEPEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction
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o] Ak A efof gk A, lek mat 5o gt
50| A 7S wro} Rg) £l ThE ATLEe] A 2w

A< (pulmonary endarterectomy)s ®H= Aot} ESE 4=
o WA Hohe TIEAMAHLEY} 2ol A soluble
guanylate cyclase (sGC) stimulator?! riociguatl. 2 13§
3 CHEST-1 972 £3 65 13 7Ale] EAHoz 9]
HojFo] fog A mH oz QIFHIL Qlrt,

nlols 3L

el

oA 7]t ZAAY PAH= A9
A ZA = targeted therapy= A 343l
F > Aot} 53] 27|of WA wjel F4to] ofshE
AR Aol A BHAE Aol B AT o2 2
E Heoh, Syt 55 A9 KorPAHOA B
2 g gAl] WHOU NYHA 7] 257 TA7F k2w
L2 ARE sl gxpo] AEof ARt AolE Hojs

_{

ogp %7] Anko] vt FRFAS HojFL ek, Yt
RIS By AH| PAH 3210] 25-33%9F ZItteE|o] 2|2 S
o

W Gk b}, wheb 13} o] RS Husie ol AlRE ¢
ol47} 5] Qi SHET BHE  uj PHU PAHE 71
8 Zgkslok & Aoltt, ofel ojulo]q 20084 S-ejutet
oM RFWHE KorPAH 52 Al 58 #4402 et
A AEe T ou A o83 52

2|2 % AL1S 59} PAH 2
Ao] Wz 2] FaNE 7147

i, AAA EEE ot

< Ao] Tasith,

oRZd] thRt HALE Y 2ol A A|AA ] A 7o dare
Zol wet o A ARE Awdlehs Ak Sasith
wtebi] S A HE8eF A2 E (pulmonary hyperten—
sion centers for excellence)7} A=A Ao} A=
o], TF7IH¥} Ao, Aoy, Fube| AU}, 7 A
of, At oA, A QAE FA QAL -9l 9
ALRF AR ARJA 5 ThRE QI o] 2AA o8 ARk
X 3k} o]4 AlE|(referral center)?] &Jgtul 28 A&
B AT T 9T T 4 & Aol

AA| 7V 2 BAl= 171e] x| = H]e]t}, Targeted therapy
+ 199] 3,000-5,0009He] =t} & @2 F&2 =7}
of| Al FhS slia=aL UANE B vhelRl ofA o Zidh} Hok i
<> YA A8= Fel Hlgie] anE Sdiet & 4= 3l Ao]
o}, dA) A2 P BAA|(sGC stimulator, Rho kinase
Inhibitor, 5—HT inhibitor)2} ¢ o7} #8349 reverse
remodelingS G=35k= 9FEE(TK inhibitor, elastase in—
hibitor, DCA, PDE—1 inhibitor)o] 7f&% 1 913, #d
S et E7IH1Z A =A7E mAE A Qlom | Rt
A4 BMPR-2 54 E o83t guided therapy”} t

=5 HHolls £ B Rt ARHES A A7 |

o= ARE = 3l Aol 7IHs]
CTEPH
(Group 4, 4%) In surviving acute PE
—[ within 2 years
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CTEPH, chronic thromboembolic pulmonary hypertension
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5™ 7 E(pulmonary  arterial  hypertension,
PAH)& AEo] vl-¢- @iz, Zldho] ofzE 34 2t
(orphan disease) 2] sl }2 {1 g
pertension, PH)ol| &dh= A8t & shfelr}, &3] o
ol Al Bl E ) Hl e Y-S S8k ANl A
7 Eou, HEHIEte Hardete| & d
s, FAARAo wE Hdeh ks dA8] v
el e 9 A7 WS 7HA AL Q7] wfEell Heket &

ol9] o] Aash,

¢H(pulmonary hy—

AF Agro] 7153 Jx=2] New York Heart Associa—
tion (NYHA) functional class 37|t} 4721 Ex}7} -
wolw, 50% ol/de] eA7E FA4e] W e v R 7t
A ot 330 WeHe AL, 2do] di Agto] 42a%
o}, wheba] FA} oot S gatek hRlollA] I ¢kl &

W 0 o2 Qs Aol Fasttt,

efsizoz Holgy| uie] S
A= A =A< (right heart catheterization)©] &
A O|THEE 1), H LS oM Al Ht FlE WU (mean
pulmonary arterial pressure, mPAP)©] 25 mmHg ©|

Moz Z7hEol g A= Foed, Andge o

A AsHR| Ed UMM 22(2015 KEMESS)
H &4 (PH) mPAP >25 mmHg DE QY

MM oo

(pre—capillary PH)

mPAP 225 mmHg
PAWP <15 mmHg

1. Pulmonary arterial hypertension

3. PH due to lung disease

4. Chronic thromboembolic PH

5. PH with unclear and/or multifactorial mechanisms

SN [t
(post—capillary PH)

mPAP 225 mmHg
PAWP >15 mmHg

2. PH due to left heart disease
5. PH with unclear and/or multifactorial mechanisms

mPAP, mean pulmonary arterial pressure; PAWP, pulmonary arterial wedge pressure; PH, pulmonary hypertension
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1. Idiopathic

2. Heritable

2.1. BMPR2 mutation

2.2 Other mutations

Drugs and toxins induced

4. Associated with:
4.1. Connective tissue disease
4.2. Human immunodeficiency virus infection
4.3. Portal hypertension
4.4, Congenital heart disease
4.5. Schistosomiasis

©

Al dZ MR 7| A (pulmonary arterial wedge pressure,
PAWP)©| 15 mmHg ©]3}Ql A XA EH #H|38 Y (pre—
capillary PH)¥} 15 mmHg 23401 SRS w189
(post—capillary PH)2. 2 FEECH HAREAE o5
(precapillary pulmonary arteries)2] H]3- 9 %|3}o] =

712 ER oA HEUnEeke HuA e HuEet

A NEE AA L GA ZR]L(World Symposium on
Pulmonary Hypertension, WSPH)o|A #|a2d¢te] &
95 ob4 A] 20 mmHg oo WA= AR} ad

odo] 5k ARA Yol WAE A9 HEunHL 24}

HFHUE thA] 1 Rlofl whebA AlRshETHE
2). YL & = ¢l S 59 E Y(diopathic
PAH) 9 844 (heritable P ) FE 3 (drugs and
toxins induced), A3 HFHIEF(PAH associated
with) &2 750 AT HleH L doll= ag=2d
o A APEEEE HIV 9 ol &3t 94 2018
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AlgE A gt A A e (right
ventricular systolic pressure)®] 5715 0] Q= Ao gt

A=jo] A5 u)Eeke] 915 WA Ao g

9] HAEESS
Alst7] flste] #H71s AAE, #H e Ak s &
% (chest high resolution CT), A% AAF 52 A3
o}, Sl dsto|y gl adddsto] WA = ok SAR

ventilation/perfusion scan (V/Q scan)< A|3§s}to] qt

tive pulmonary disease, COPD)

1]

o

A AN | 718 U (chronic thromboembolic pulmo—
nary hypertension, CTEPH)S vjA|gtch V/Q scan’:
defect7} 2= A b= 75 2F 2 DA 4
S AdsHA Hot 20159 71 e - A
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S A AL

i glet.

SnEeh AL Me oA AYe 2L A

ofi




HESTYPHLSY 53 HESTH PH7HS4 %S

Vent|lat[on/Perqu|on scan
Mismatched perfu5|on defects

DA A T 4 F 112 RHEXE
CT pulmonary angiography, mPAP 2 25 mmHg,
SAEREE PAWP < 15 mmHg

*
Specific diagnosis tests

Idiopathic PAH Heritable PAH Drugs-toxin PAH Associated PAH

(@]
>
=
o
o
<
>
(%
(@]
c
—
>
=
c
-
o
p-d
—
m

T 1. HiSWogEeto| T ¥nalE

mPAP, mean pulmonary arterial pressure; PAH, pulmonary arterial hypertension; PH, pulmonary hypertension; PAWP, pulmonary arterial wedge pressure

FAHEAEIA mPAP 225 mmHg % PAWP <15 HIER) 5o AR Lk 142 A= Yol o]
mmHg® #FHuEeo] s 1 AR dede 7 WA, FeA|, At AR, 2w F2 AA(calcium
st7] skl Hemdt W 7R Mol of=d, 2 channel blocker) 501 Zedt}, olwAl= the ¢4+
Tz e AR A, HIV 409, 298 18¢ A gAfe Ao iR 2 A9 st T3S Bol wE
o EA AR-E U " o= Fol= &3} ¢ TR} bl N FFE BRI ] vl Aol
& 73 S ve T8 (idiopathic PAH)] &34 o S E HAbllA AbAeto] 60 mmHg v ¢ &
€t 7141 Ak 2| 27E AR 2 S 2 Al 19809
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T+ endothelin Z13}A4|(endothelin receptor antagonist,
ERA)QI bosentan, ambrisentan, macitentan, phos—
phodiesterases A A (phosphodiesterases inhibitor)
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Management of pulmonary hypertension in left heart disease
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disease and osteomyelitis

Previous surgical removal of the spleen
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Female sex
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