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Ly ot g 4 glo] HF=its Y
A G| AF3e v =f APo 2, AF HF
wigto] QtAAlel 25mmHg ogolAY EFAl
30mmHg o4l A¢ sin¥ges ¥ =E
dy TA LAY & Yot F2 olgdd 5
3o gy Al 1:1.72 g2 oAddixe] o]
EqHolch. ¥ AA 9¢4 Wn¥d 84F F 7
%E 71EAcs it SANEE AT Wy
% 29 A= F3gch 994 sudske ey
o2 A7 Hol: @& UM 2o AXE &
P IEFLAT F2 H5olH S ey A
BE Ado] HolAH Aol ofn] 4% Y
o 22¢ Hole ZA97t woh. e AR

o FA7F G BE Aol £5A BEFTVE 54
@ A$ Ve ATULE Shte) ZPEsCRE FBo
2 @5 Folof By
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Ay slngge] YU ofF A3 g vk 9l
on §A3 QA BHesVt FFAL F Ao

Zz2do. 994 HnEgte) 544 g 24
Wi (plexiform lesion) & T4k oA ¥
Z4e GYZ&A4(monoclonal) 2.2, ol ALA
slaggte] AMEA A (neoplastic disorder)}
2L §44 ¥y o7 ARYEL AARICH. ¥k
Az AL 5 AHA AFP) T o)y ¥
¢l (secondary pulmonary hypertension)ol]A ¥
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Table 1. Risk factors and associated conditions for pulmonary hypertension

Drugs and toxins

D

emographic and .
Diseases

medical conditions

Definite Anorexigen
Toxic rapeseed oil

Very likely Amphetamines
L-tryptophan

Possible Meta-amphetamines
Cocaine
Chemotherapeutic agents

Unlikely Antidepressants

Oral contraceptives
Estrogen therapy

Cigarette smoking

Gender

Pregnancy

Systemic hypertension

HIV infection

Portal hypertension
Collagen vascular ds.
CHD (L-R shunt)
Thyroid disorders

Obesity

W xe] F41& tHEEA4 (polyclonal)olc}.
AA A Hudst F4F F 7% ENe=
s A E 34 40E F5A . 7S
A #2128 (familial pulmonary hypertension)-&
A A 9-Ad(autosomal dominant) §A-& 3l
2997 F3 % (incomplete penetrance) 2 el
3, ol M= WS Wy dgo] Wolxn &
t $¢ A4S UERNE o|&4} ‘genetic antici-
pation’ @& BT, FHIT 714 HuEYge] &
Ax7} A 2931-q32 F-9lo SAlgh= ez ¢
#HA’. Loyd & 7154 #3289k TGF-Bre-
ceptor®] -1 BMPR2 2] ol gl ojsl] dajzict
3 Bty HAHAEH AR} Hdg AFe
T Hu¥EYE U8 7 ¥l FPo g o9y
H2Ete ojayd dHn¥stez: e ¥
CREST Z%#(calcinosis, Raynaud’s phenome-
non, esophageal dysmotility, sclerodactyly, tel-
angiectasia) % ZA¥2AY, FWuEY(portal
hypertension), 4]&-J4|4] (fenfluramine), u}o]g]
2 7+ (human immunodeficiency virus, hepatitis
C virus) ol #Hngte] YA A¢s]o](associ-

©
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ated) dHA e, olg WA HuEte]
H7IAe A AA gor X ol LT Hu
o] YA HnEYH E FHAA £ olx4
Angge s BREolol ke by #4413 79
d uk ok 1998'd AlAIEAZ]H(WHO) 3 4
A HnEY AEAZAAE o] Ao AY F= B
HARLE sl B8t} (Table 1).
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a7 AT FEE ddeE 3 oy 978 B8 9
HA HnEgte] S Y S I e
3l A2 #H%Y WM E (endothelial cell) 2 &2
ZAoks #H59 M ¥E prostacycline (PGI,) 1}
nitric oxide (NO)E Aitsly ol Hugy, 3
€1, AP 44 T 715E /Rn
ol9} &7 HEY WaAEs dus, Yuges
3% 79 71%%& 7 endothelin® 4kgct. 3
AlAME A2 e 715 7HD o8 F £F/9
E3(PGI,, NO versus endothelin)o] H¥Agl&
At 94 HndY FRlolAe HEY dA
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¥ PGL# NOe| A4t 7tA3kT endothelin®]
PAe Z7}aHe o2t YA (phenotypic trans-
formation) & 9o E#H5EH, YHTE A (re-
modeling) 3 ¥AZE Fudin olzs HAndY
o] BHAElE Aog 2ZErE. T YA dude
A HEANAATE GLZEA F2E o 5
ol ZAEWe FAs|E i o)) throm-
boxane, 5-hydroxytryptamine % i8] 43A4=
7} Al EFIQIE0] HBFE AP BT AL
2wy it Hodt SR SR HER
o] W3l 2 E iAlE FUH| ¥ (medial hypertro-
phy) olsl, &% H¥ZAEe potassium channel
olate] Wal7| Aol g Rog FEFHM U °]
ojof) "y 2lut(adventitia) o] AFEAE FAE 7
a7z AR B Aoz g A U

He A

Ay Fngge gelgdes HE59ES (pulmo-
nary arteriopathy), 3732442 & (pulmonary
venoocclusive disease) R ¥ 2AH#EHEZ (pul-
monary capillary hemangiomatosis) 9] AR =
zzch (ACCP consensus, 1993)

1) BIEYHS (pulmonary arteriopathy )

g HndGe] 90% oldg AR e &
# 3% (muscular pulmonary artery) 2| W3k}
zz g, Helade BolsiA @i o ot
A HnEgd BE 2249 fARI 532
tg ol slnggeixshe gl o] &3
s =EAE HIV 724, schistosomiasis,
CREST Z%7 2 A#4 A28 g sndg
JAHE BEEug e EXe 44 Ml
ote AW # gick. F3EEE 27 200-400 um
o] Ze Fo] & o RE A UL |
DREn YA Ee] Z24d) o8 o] M= F

Fig. 1. Morphology of a plexiform lesion in pri

mary pulmonary hypertension, showing
prominent intravascular proliferating en
dothelial cells (hematoxylin and eosin

staining, % 200)(arrowheads)

A% UM T mAERY g2 728 g%k 1
W Ayl fRssis doh(Fig. 1'% o3&
go7zo] o Wsle 3 v W EH FHE &
3 BFEE aoltt. A= eladezs (1) ¥
¥P 4= (medial hypertrophy), (2) =¥}
¢ YA X B2 U oo AIA
g (3) ¥AZ(thrombosis)oll 2l¥ dwe] HH7}
P ndgte] Yoz BaPt. TH FAFH A =
To} BT B GZAEY Fgo] fresh BEH o
dzo] A FnYPLe Fud g ¥ A=

2dge,

2) niiX4wpiA44d5igt (pulmonary venoocclusive

disease)

Ly vnygkel 10% wite FAgke =8 AR
ol Wejggoz SR 47 Btk AW B
Wz} A4 (venule) o] FHAZ B W F4&
Fuh ARzt SFolE, dRoA o2F Wske
NsHME BFE7E Pt HEe A7} F2
WA 0|z Wol Aygste] FHA vl v
A7t B2 A4S A EA 24713 (pulmonary capil-
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lary wedge pressure) o] Z7}5}7)x &b, QAo
2 AFYEFH o] ol A7 sxjol A 7|3
¥ (orthopnea) & Z4she 5 HAARAL §A}F
g 34E Holrlx St 991e 2ol vh gl got

T oo=&a

3etan, 32704 53 Bslo] wyslr) T o,

3) HIZAMBERSBZ (pulmonary capillary
heémangiomatosis )

ALY ADYYF oFF =% APoz Welzsy
o2t gre ¥g 4 Faol AN, B Y Aoy
Gelol BB Bashe 228 uan
& ASUEE T ARANAY LT FAS
Z 48 FWPIE Ao

el Yz

ALY FnRA ZRH A Aol A
A Zloltt. AW zrlds ABBAT o] 27}
olimet e dootn Ausgs o3
37} gick. olF H¥@go] Astn HIYBAY
o] t% F71e W} ol $E = Autzg)
Hsiglo] HEMtL oS At 2 ojge
AEAAGge] 7Pt v It HE5uete] A=
Ho} Hubede] 2t fojabil W) waly
A8 T A=y A9E gosiers HEugs
te AEEAY EE Aurago] 483 ¥ ojg
Aok Ao 27)dle dEYsRo] WEBAG ) 2
7ol F2 #ofsiy] ojd e dBetaAo) wreslod
HEYLe] ZAE Hol7)x S}, U} Fgdo)
&g det P2 Eoks YT AYP4o) ¥
BAE F7te) F 7180 Ho oluf= o o|4 e
Aol ¥hg3kA] ofeTh HEA RIS BE A
olu, d&e] rjdls S-Alagte] Zrke}l SA B
of o8 HdFAe Fzo Was} 97 o]z A
A4 837]39eH(diastolic filling pressure)o] =
718la webA s ZA B 7Igte] Abssln) A% AS

_8_

HFFo) 47171 dc). AN Fndgdy FH7)s
2 BE Adoln 4R BRME Ao AT @
7Pl A Eabg el Zast BREy| e o AAa
52 £3) BEEE Ao W |Bg B7ys
ANEF o] g E3ANY Ar2ete] 7Hav)
71702 553 k. FYENZE (patent fora-
men ovale)o] Sle AH$- A (right to left
shunt) o] A4 tx8Z 7ldalr|= ok s
e AF A3 oo 3.8 2ZEZ L Ho)
7I= @} &EAl SHE AbaRlo] ztashs A
o] S3 ol RAloMel 2a) U35 EEH(tidal
volume) ol thg 217384 (dead space volume) ¢}
Bl7E 5 Al kR kA 238 Z7ksl= Ao
SR o|th. E£E F Al HEuqte] Al=g e

o2 1
% ik,

F

RS S
ALY Angke dein glo] HFuito] A
3he Aoz AT ol A (1) sudgel &
AME T (2) HdLe dovlE oe L
ULEL 25 Aoz o)oixrt. dAangyge
HEEEo 2 Y ASude 24 29 5 glo
o, 4 AFHo2 YR 2WEE olgHME HFaet
2 FHE + ok W FB A Bodoly
AdEAN DPHon AFUnyge Akl &
& BEY 5 9lov oy FALAE Tgol
o

BHY G2 Al Solg Z4e gith. &
FIEo] 7P £ F4olr 2ololE 5T B
&3t A3 st} A= AT Mg sFE
B 3290 F49 AFolM Mg oz szt
< B 25902 wjg e ol Zao] A3
AYsh= §H O Sold FAolu A%s}t Fuksx]
ot Y7L ASRE oJalshx] @om xrlo) g
o] o}7] otk sFTe] AL F YA
A ot SRl Aaol ofF Zo T ANgs
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8.7 (stretch receptor) A= Ex= Ak kol 2t F
o] 1 7|MoZ 251 r}. FFTA] AR 5
suiglub= ulakA] ger). olele] o mE Aut
o] Zhad WE WE, s $44 P &
FAZ2F S FE5 L L 8F, AE Tol A

olstH M) ADVLE JAlE F UE o3 £F

Al 4RSS VAL & Yok A2Ago] FAHA
AAY 3,448 L ¥ E= AU Tl

29 o AnEYE AT F Aok FHALTH
(right ventricular lift) & A& 4 9lom AR
gto] Asdtm AR YAR, AFF & ERggE
ZRAY F ok AueF 24 AR A Ut
o) Zrael dxyge] HMEE VAW F glon s}
o AEYE UERT-

FH o RPAARE FHFAe] g0 F7HEIA ¥
ok(lung field)dllE ol4e] flom AEFFHu7t 37}
s AAE BTk o 6% My B FFHEAM
A7¢ Hths AR fejsiof gct. s A4
Agol} AEABEREZ] Asdle #HiE &9
9] 2718 BEY £ Atk AARA E8) $AFE
9] T SAude 27& Btk HAzxEHEE I
n¥Ete ARHoz FUY £ A& BAEFH 1Y
ol AAA AW T Aol o oA HAn
Yotatel 7HEo) 8% Aotk 4R HAn¥Y &
Ao A A HFYYGo] Folt FAN F
2 v 3ol A5she 48 B F Ut o™
A= QM) AR AolaE2e HuEYE T
g 4 glon £F A0 AdZ=E Algstefort o
olE FnEge AL 5 Aok FHEAEN
A7 ANLEE, AVAEZE T @Y A4
& A ZE XA BEYE £ Uk 7R
Awo] AFAB7IZNE B Yot A48
ofg B A$ oA AnPYE Mo} @t &
SH715 AR FA, AdE 3 AxgsEd
A BE olAAE HolA] g 4 ¥t 8
oA HERAYL ABHE AFE Bol: & 7
AR G EFTY| UL A% AW =30l

o} HBFFALALE AR Z 2% HnE
o] 7o) F gt A Hn¥EsA Haw
AbAZAL  AArolAY  multiple nonsegmental
patchy #FEAEE  Holg probability
(PIOPED &%) aZol olgjdt #R{AEE Kol
7% voa] HENEGES Agsiop gtk vA 7
Al 4 A2 (chronic thromboembolism)ejl 2§ #
8GN HBEFFAIAAES  intermediate EE
high probability (PIOPED £&) &74& Bt} ¢
A Az 2% Hugehe A2 (throm-
boendarterectomy)2 ¢4XE F Us @R
7hdo| 93t

Hedzgdee i ¥ YolA pruned tree
A7¢ BolE 9o EAAHA 470 glo] o]9
ole =¥EA @5t PAHAAF EE EFlokE
ool o3 HEUREYH HEE A ol &=
o} HnEY BN HEHzded AdErHel o
24 1mg olE2V o2 AN, FL 49 low
-osmolar, nonionic ZJA& Mo g FALEY
AR A vimE GAsA ARE 5+ Aot

AcPee Hugstel o8 893ty AFEL 5
Aaln wndgel doezM Al 7HeidE
s e B Bad Al £F ddd #Hi
¥te] A8 WA ARSI rIe dadEd
A % gty Wl A= olgET. €Y
A HnEgl A HEATH7IGS Fgeln 7
A7A¢ 1Y AS A3 Fobel % ol 1
HeloH(HEHEE 3) AN/ 4E (pulmo-
nary venoocclusive disease) F& 7ZHdstejol &
o} A Fndgte] wrlds deAEgrIgtel F
M E ok dJAAe 4R dadde AdE
8 dadAE ¥t

Sy B PGS ol wnEtel Uo] He
o ATEL Aoz A F Aok(Fig. 2).
(1) 3F7138: 5% BAMAA, #7153 R F
NY7pABN Ao EE 4 gloh (2) AE:
Axegneet Axdes Y £ Ao (3) T4

LR

low
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-Suspected pulmonary
hypertension

Echacardiography
Dilated right heart and
raised systolic pressures

Leflt heart disease
Valvular heart disease
Congenital heart

' Electrocardiography

Emphysema
Pulmonary fibrosis
Cystic fibrosis
Thoracic cage
abnormalities

Chest radiography

Pulmonary function test

Secondary
Pulmonary
hypertension

Sleep disordered
breathing

Sleep study

Chronic
Thromboembolism

Ventilation—-perfusion
scan, angiography

Lupus
Scleroderma
Rheumatoid arthritis
Vasculitis

Autoantibody tests*

HIV-1 infection

HIV-1 test

Portopulmonary
hypertension

Liver function test

Primary pulmonary
hypertension

Fig. 2. Algorithm for investigation of suspected pulmonary hypertension : *Antinuclear anti-

body, antineutrophilic cytoplasmic antibody, rheumatoid factor.
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Table 2. Diagnostic classification for pulmonary hypertension (WHO, 1998)

. Pulmonary arterial hypertension
1.1 Primary pulmonary hypertension
(a) Sporadic
(b) Familial
1.2 Related to :
(a) Collagen vascular disease
(b) Congenital systemic to pulmonary shunts
(c) Portal hypertension
(d) HIV infection
(e) Drugs/toxins
(1) Anorexigens
(2) Other
(f) Persistent pulmonary hypertension of the newborn
(g) Other
. Pulmonary venous hypertension
2.1 Left sided atrial or ventricular heart disease
2.2 Left sided valvular heart disease
2.3 Extrinsic compression of central pulmonary veins
(a) Fibrosing mediastinitis
(b) Adenopathy/tumours
2.4 Pulmonary veno-occlusive disease
2.5 Other
. Pulmonary hypertension associated with disorders of the respiratory system and/or hypo-
xemia
3.1 Chronic obstructive pulmonary disease
3.2 Interstitial lung disease
3.3 Sleep disordered breathing
3.4 Alveolar hypoventilation disorders
3.5 Chronic exposure to high altitude
3.6 Neonatal lung disease
3.7 Alveolar-capillary dysplasia
3.8 Other
. Pulmonary hypertension due to chronic thrombotic and/or embolic disease
4.1 Thromboembolic obstruction of proximal pulmonary arteries
4.2 Obstruction of distal pulmonary arteries
(a) Pulmonary embolism (thrombus, tumor, ova and/or parasites, foreign material)
(b) In-situ thrombosis
(c) Sickle cell disease
. Pulmonary hypertension due to disorders directly affecting the pulmonary vasculature
5.1 Inflammatory
(a) Schistosomiasis
(b) Sarcoidosis
(c) Other
5.2 Pulmonary Capillary hemangiomatosis
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2 AdsiMe dEnt. Ao HAHALAES, 2
& AddE, A5 iy o 5dy ddex
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[e]
HE
FH ALA HnEY AEARME ©
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2829 Bx7) 7] A= R] ol AA|E 24
ks d8A JA gk AUAARE ZE7]T
Zolzre. 2.6\d0ol functional class7} H&7|7te]
8% &2 E 2 functional class 2-3¢] #2152]
B AE7|Ze] 3.5 | functional class 4
ol BAse FHg AEZIZE 6709l Bt o
ojof] $-4"to] 15mmHg o]o| Ay Aut&A+7}
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AR A7 FAH(sudden death) o]t} FARe] UQ
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1) QIEFHQI FolAly

Ly FndY AN SFAl HEEA G
FA3] Asslns AAH 2EHAE flsle $F
< Fo|AY Hsh= Ao Fo}. 3 HIBANTE F
THE F Qe oY AEE, § 2ildr), g2as
(high altitude) To =&& ¥l W& 4
Al 4 Q& barbiturate B9 E-8-& Arlof .

ol AnEel otzE 4 Yom ARBAE
o A& 34E YBIZIE @) w22
4 WY Bk FYske o] AYoln ol 7

Qe AL Fooh 9By AneY Bl
QARG RSl ATHE FEsHE Aol Ao)

2) gasEH

DA HugEgels HEHAY F7ke 71dL B
&, 8372 AP L T dAYPPo ol
o] Z}Zt 7lddshke vk #Ari ttE2nh & JarE
o] F 7]AQl #AlelA EHolUA = F2 AWt A
ou} FETE APt RG] F 7AA A
oA o] avh= 7disly] ofgn e3)e FNFE
Woke AIAIA &, A, AUAF 4 B4 F
o] RALE FUE & vk wets U =
E 8xoA dEFHoE BAY = glon, Hgg
Hahg glo] 9§ H@BAge) 24 AHE €2
F e BAE UE Zluo} gt o8 RES
Zteiu7] Sla) Aldske Aol ©@r]38 EuggAlE
o83 d71aHe kB A (acute drug testing) o]
o} @7|3E FREFA Y FH-L DA e
Aol a3 AT & UL FelFE 71Z0o] Fot 4
Zrgk 22h8-0o] o] Hrl= Aotk WriFg
AN A FAEZA S Fo)$ who] UUY =
AT FRIPAZ A dEAY ZraHE A5
o R 2t A A g FrI ATEE
o & g}, A ¥R 9 50-60% 7 w2 EH
A hall Foldt whe-& Holil olE fale] o
50% A=t AT FBIGAA Fofd vhg-& Hel
o}

(1) c7|=E kgZ Al acute drug testing )"’

AzgEz F99H ARE 24% F 918 4
A A2 T3 H59, H@AAge
W3lE ST AuEake] 74 glo] HEwtel
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Acute drug lesting
Intravenous adenosine
Intravenous prostacyclin

Inhaled nitric oxide

\d
< Marked reduction in pulmonary

vascular resistance

Y
ﬁmlmal to moderate reduction in \
. Pulmonary vascular resistance /

blockers

Challenge with oral Ca Functional Functional
channel blockers Class II-1V Class -1l
(Response ) ( No Rew_. Functional
Class III-1V
Y \/

Functional » Prostacyciin Warfarin

Class I-1I

v
Ca channel Warfarin

Fig. 3. An algorithm for the evaluation and drug treatment of a patient with primary pulmonary

hypertension.

10 mm Hg ol4 2239 o8 2t Aokn @
YR 4R BN SEte] BHgle] HYUBA
o Aase o OB AT YRR 3] T
%9 A3l Aol vl FA Wk LA o
ANE 427) 2ASUL0] Y0mmHg HlLes 7
A5 AukaTol 10% ol Zaske A% E
SARte] 20% ola B7MsA B A7) of

21¢ 71k F40] B2 A4S FAE FEdh FAb
olgEHE @RS FULAYAZ adenosine EE
prostacycling AF&AuU 4H2}A A (nitric oxide,
NO) & ARS8 7} ofAle] aal= A2 3]
s=8lt}h(Table 3). Yaksidie] H e FYTHE A}
£317] 2o g Ao viE] A 2FLo] HL&
Rog d21A rhk. Adenosine 50 (ug/kg)/
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Table 3. Dose ranges, routes of administration, and half-lives of the most frequently used vas-
odilators in patients with primary pulmonary hypertension

DRUG ROUTE DOSE RANGE HALF-LIFE
Epoprostenol* Intravenous 2-20 ng/kg of body weight/min 3-5 min
Adenosine Intravenous 50-200 pg/kg of body weight/min 5-10 sec
Nitric oxide Inhaled 5-80 ppm 15-30 sec
Nifedipine' Oral 30-240 mg/day 2-5 hr
Diltiazem* Oral 120-900 mg/day 2-4.5 hr

*The dose range shown is for a short-term infusion ; the dose range for long-term infusions
often exceeds 100 to 150 ng per kilogram per minute.
*The half-life shown refers to conventional preparations ; sustained release preparations may

be adnimistered once daily.

mine] 52 A%AFHA o 28040 BE Z
7kA171tk. Prostacyclin® 2 (ng/kg)/ming] &%
2 A&43F50 o 3080k SE AL
AstEae 5 ppmPE A FREACE FEF
AAZIS HEgz} deuzA FYAIZ RE
o] Aol A 10 ppmel | &FH-E ehdo)

(2) ZT HRETA £0i'°
@) 2e kR AL fole Bhe e HYW hxjel

o} 50%olMR A7 YRR Tz Fo% o
wgl 9 AABAY) 248 HES & U HebA

G7)aHE FEHATE foAF v Bl $xE o
o2 A7 EHEA g e FAAF sfofofst
o} 97138 HasdAlels g AT duEAle
oo ufg PA8-0] 9¥e] B, fold wrge &
7] YAME B 438 M8 E e ¥4s A%
g B3 FAF WstE AT ZHE2AdF
¢l nifedipine E& diltiazem ©] FE ARED
nifedipine 10-20 mg (diltiazem 30-60 mg)& 30
¥ Foz Ty g AR AAgde
)28 FEAA A9} 23 nifedipine 240 mg,
diltiazem 900 mg& H31 %oz o} F23 W
S8 B & 830 vk d3] FojPoz Iy 34
3] £33t B4 nifedipinee 44 120-240 mg,

diltiazem & YUY 540-900 mg FART} AT ¥
A Bea B BB 54 YEgo|
55%2) B AT YHEPAG] Kl e 1w
BAEe) A2% 5 AEEL %2 folapl 2
el E# olEM ARF F4ol 3AHL &
ARt Zage BEY S Uk

(3) HeEH SEE

dagdA T3 wgdAge A HEuet
of Zraglo] Autgo] F7}s F= RS $449 A
H&}(workload)7} Z7Hl $4574E oS #we 2
BstA 5”4 A4 FYte] 24t AE A B
o % = A48T o]2 Qs 44 ol Ay

3) Z2AEIA|&RI(prostacyclin)

AT BREPAE 42 An¥del F ArAA
AL AHdolut o] Age tid2 AA fzte] 25-30
%l ET3h UA] 65-70% Bxte] £4F A&
HE Hol2e #olqirt. 22y Z22E|E-o] &
AE A 9 LA HnEYd 8¢l A7 Ad
7 2 A8 AFdds B Wil AT T2 AN
Y 4y HnEd RN FE £HAIR
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$E5S A7 BHEES F7HIUARE ol
3 A= gaggA gl vhgo] gle FRAME &
Fet). debd T2 AEAEde 24718 9ed
gpear AT opln] B FAML R 47
oAt ey ggugso] 2 sjdeg F5HT 9l
o @4 245 Foye AT S
A (tachyphylaxis)o] 2] Ueht x&HA §Fe
227 BRET gho] v ZE Py} diddol HA
=gtk 82 589E A5 F3L FIHY AR
o] wrgax] %3 functional class 3-4%1 ¥A-E f

Aoz Pt e repAERY] #2342 FZ (flush-

ing), 3lotE 5% (jaw pain)3} A} Foln diFE
o] gl & BA7} H2e @eth H2de BT
(beraprost), H&t £ &Y FHL Y= oFZA
A EY AA 7 Ngso] & AE Hltke EX
So| YR A Qlol oz Hrl B Fx| Fo
7b 7bs & oz Hge - feojsord e HA
MG B E T2 AERAEY ARA] A
F AEES st Aol ol & ol A& °]
g3kx] et

4) g81A"

#4% (thrombosis) & &4 sLEtA ¥R
W &3 fREE A0 g4y Foe 9484 ¥
TEY Ao AEES FUMING L g2 ZE @
A= Fegnxael Hgo] @rt. 1 vk Fof
7} 242 FAAFNAY ojn] AYE W& BF(re-
gression) A714& gecia @A Aot ook F
% INR& 1.5-2.58 #A1%}.

5) OlxH

olxAle) AMR-2 THFTHY FAT FFE 43 AE
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