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1. Pulmonary arterial hypertension

¢ |diopathic PAH
¢ Heritable
BMPR2
ALK1, endoglin
unknown
* Drugs and toxins induced
e Associated with:
- Connective tissue diseases
- HIV infection
- Portal hypertension
- systemic to pulmonary shunts
- Schistosomiasis
- Chronic hemolytic anemia

1" Pulm, veno-occlusive disease (PVO) and/or pulmonary capillary
hemangiomatosis (PCH)

2. Pulmonary hypertension due to left heart disease

e Systolic dysfunction
¢ Diastolic dysfunction
¢ Valvular disease

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

e Chronic obstructive pulmonary disease
e |nterstitial lung disease

¢ Sleep-disordered breathing

e Chronic exposure to high altitude

¢ Broncho pulmonary dysplasia (BPD)

¢ Developmental abnormalities

4. Chronic thromboembolic pulmonary hypertension (CTEPH)

5. Pulmonary hypertension with unclear and/or multifactorial
mechanisms

¢ Hematologic disorders
Myeloproliferative disorders; splenectomy
e Systemic disorders
Vasculitis sarcoidosis, pulmonary Langerhans cell
Histiocytosis LAM, neurofibromatosis
 Metabolic disorders
Glycogen storage disease, Gaucher disease, thyroid disorders
¢ Congenital heart disease
Other than systemic to pulmonary shunt
o Others : Obstruction by tumours, fibrosingmediastinitis, chronic renal
failure on dialysis

ALK-1: activin receptor-like kinase 1 gene, APAH: associated pulmonary arterial hypertension, BMPR2: bone morphogenetic protein receptor, type 2: HIV,

human immunodeficiency virus, PAH: pulmonary arterial hypertension
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ADVENTITIA
Inflammatory cells™
Fibrosis
1 Cyto/chemokines'
t MMP and tenascin'™
1 B-FGF*

MEIDIA
SMC hyperplasia™
| K* ch dysfunction and
related t[Ca*]*

| BMPRs
t Angiopoietin

INTIMA
MFBF}%per.p!asia'
ibrosis
END;)TI;LI}_JI\{If o 1 PDGF receptors
. fgn ;)t ell'n.' t Cyto/chemokines'™
rostacyclin

4 | Nitric oxide/cGMP™*
1 TXA2'TS
t VEGF*
| BMPRs'

Hypercoagulability §
Platelets dysfunction®
t Serotonin™*
 PDGF*
jvipt

23 1. HSY T80 BXISHE 7|H1 0|2 BXOE ot %NS
*Vasoconstriction; Proliferation/migration; TInflammation; * Thrombosis

B-FGF: basic fibroblast growth factor, BMPR: bone morphogenetic protein receptor, [Ca?]: intracellular calcium concentration, K*ch: membrane potassium channels, MFB: myofibroblasts,
MMP: matrix metalloproteases, PDE-5: phosphodiesterase type 5, PDGF: platelet-derived growth factor, SMC: smooth muscle cells, TxA2: tromboxane A2, VEGF: vascular endothelial
growth factor, VIP: vasoactive intestinal peptide

| Symptom, Chest X-ray, ECG, Echocardiography |

PH suspected

Right Heart Catheterization
mPAP225 mPAP225

PCWPs15 PCWP>15

Pre-capillary PH Post-capillary PH

Group 2: PH due to left heart disease

| Presence of lung disease and/or hypoxia I

Yes CT, Scintigraphy, Wedge angiography, OCT

Thrombus
mPAP 2535 mPAP>35

Group 3: PH due to
lung diseases and/or hypoxia Group 4: CTEPH Group 1: PAH

No but with multifactorial mechanisms

Group 5: PH with unclear and/or

Group 3: PH due to
lung diseases and/or hypoxia
combined with
Group 1: PAH

multifactorial mechanisms

J3 2 MUY 2Ty 25
CT: computed tomography, CTEPH: chronic thromboembolic pulmonary hypertension, ECG: electrocardiogram, mPAP: mean pulmonary arterial pressure, OCT: optical coherence tomog-
raphy, PAH: pulmonary arterial hypertension, PCWP: pulmonary capillary wedge pressure, PH: pulmonary hypertension
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Smooth muscle
cells
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Vasoconstrictio
proliferatio

AC: adenylate cyclase, cAMP: cyclic AMP, cGMP: cyclic GMP, ECE-1: endothelin converting enzyme 1, eNOS: endothelial nitric oxide synthase, ETA: endothelin receptor type A, ETB: en-
dothelin receptor type B, ERA: endothelin receptor antagonists, IP: prostaglandin 12, PDE-5: phosphodiesterase type 5, PDGF: platelet derived growth factor, PDGF-R TKI: PDGF receptor
tyrosine kinase inhibitors, PGIS: prostaglandin | synthase, sGC: soluble guanylate cyclase, VPAC: vasointestinal peptide receptor
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2. Prostacyclin

Prostacyclin F¥fubA| 2o A hEo) x| 3t 24 7]

AEgT Z7}A714 Ht, Epoprostenol
sto] QJstolof shar, oFE =} THsto] Bt FAI5k=
T A AL FEE Folslr|ol= o] 7HA] ofEeat 91
do] e}, 229 G2 A o] A= goy, £ 25—

40 ng/kg7} 233}t Epoprostenols #4717t

rlo
b2} o{N

of A &7

o
olN

7}
g 715l =l

=28 3Hpositive inotropic effect)7} 9lo] Alul&ek
AZ1A e, skt o] anbrt A& H Tk 4%
7hE 4 Sl
epoprostenol ¥} F-AFsLt Aof| A seha] o
2 Qg Aol 4X|7ke] vl A 71 ¥hE7]E 7HA| AL Qi o] 2
A Q) 7919 F5o] o= A YANE HIFARE ofu e} 4]
&322l getgle] 7hssths E40] ik, AHe 8% £
% 150 ng/kgolm, #alEe] Eim W] Al A 0]8EY]
Ztol7k glojA 247t th2 AR ' A A 4= lek, shARt
ZJu3=9) Al epoprostenole]l Bl 13 SAd+toll ofet HEF
| Z71chs Hav) Qi
o] MFAMA prostacyclin®] $42 HApH L.

=

F& S7HHCEN BAES oA obe M HelA 2
P
EN

Treprostinil

]

1

Toprost:= prostacyclin S-AH|
ok, §E717F A7) wfizol] skl 6-
o, Y&t A& F4l 2.5-5.0 ugs &
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=
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jinss
o
offt
%
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3. Phosphodiesterase Type 5 Inhibitors
Phosphodiesterase type 5 inhibitors (PDE5 AAA|)+=

¢cGMP BEE &
th. Sildenafile HEH 4L W= d o] FUF ni-
tric oxide®} FARH AME Ho
™, PDES5 isoform®] o] @o] W& o] glo] Hi=gto] -4
A2l Z1HE Ho|A Hr}, 2o Ao wh2W PDES AAIA
© ol AP LR 2Hgsto] AR 75 FA7IE Hl 2
£ shrpal deA Sttt F2R9] AGolA] sildenafil
A o8 Fofgt S 7HHeE A

Ak, $52 do] 20 mg 1Y 38] Fojsk= Zo]
Zhs

Unka]ofm, off whet 19 240 mg7HA| Fgol 7hssttt,
Tadalafile #|4% PDES AA|A=A 40 mg 1Y 13] Foi7}
st ool

4. Endothelin Receptor Blocker

g5 TZeo] lof Al 7FA19] endothelin 484 Aet
A7k A= A=, Al 7HA] FAE A= Hlwdt A4 gle
B, Al 7HA] B fARE AE Hols Aoz defA Qi
Bosentan< H]A181 4 endothelin 87 AFAA|Z A o8 ¢
& Al 165 FoF & 63 HAAE A7, A
ol ofstz o] Ags AMAI7= Alr dA ok, &7 1
3lof 125 mg, 19 23] BEoFsl= A0 2 o Qlth Ambris—
entan ETA-AE1E 87 AHAZ 5 mg 1Y 132 FoF
7Fs8km, 10 mg7hA] S50l 7hsstet,
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5o TR Fxjo] GloiA] Aol 4L 1981 E A4
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THoR AgEo] ghom 19 HEEL T0-75%, 5d A&
&2 55-60% A= He AoE A Ak F8F T

S 2= ) A7IEAY, T4 AT, 719k ol 9

fjo

o
o8 eolu AT L27)o Z2 S e Al
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W 4 glong waof shel, AAA e St 2 o

A g5ol Be] SEHHE A FANNCRN B &
A ST ADAZ S QA Hol Mk oA L5 Yol
g 4o
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QA A s Al WskEe WS o ok 4 9)
31, Aol 4hme} glote] e Qo 4= ek 48 Eo
o] Z7F51A 931 Ak delgol Z7bebA) Hol wkek $414
o] a7k S B, AR FHFoI e ¥
B AAZ AR 748 4 9l Aol Bk #ye
A= MAIO]U ZHAE A AAARE BE|E glom, Bt
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1. Lane KB, Machado RD, Pauciulo MW, et al. The IPPH Consor-
tium. Heterozygous germline mutations in BMPR2, encoding a
TGF-B receptor, cause familial primary pulmonary hypertension.
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2.Runo JR, Loyd JE. Primary pulmonary hypertension. Lancet
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TOPIC 3. XX

AR 22 A% connective tissue disease, CTD) 2247 =

W 718 (pulmonary arterial hypertension, PAH)2] ¢

3 Astolt}, AHEA W] o HFu 1

A} % PAHS| MIE7k Z75He olf ul24 4 A5 )

AFg:3} PAH A3 AAJo] that 21412] B4t 7115

2
j
Jo
L
QL
rir
0
i
r*°
ro,

olo|| B|3] CTD 3} ubz oz
1}1}1‘:!:_]'%@'1](13 L]'P‘} ] o= o]l;]_ E}E}/‘i CTD PAHOﬂ
Az u ope] Aeo] A

o] FolX= 53] 2008'd7H 20109 Ao] A3y 22t
HEm =2219]¢] KORPAH (KORean PAH registry) H]o|
B & Hule]A Yo} 2E9] AvK(The REgistry of Pulmo—
nary Hypertension Associated with Rheumatic Disease
[REOPARD)E &3l t-ejuetol 4 CTD-PAH E/d< 4
HET oA 2T HuE CTD-PAH A& AFES] e
A A7kE Fa) Yubalel PAH R0} the Ho] Rolelx] 71
oA A izt ghet, CTD-PAHO|A Fo1E
& £7] Zgkeld] 2hd s DETECT A& &df L ¢

o
(N
filo
ik
o,
s
k=
_|>:14
o
il
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=)
of

2T ASE Ao] Qshd CTDS} B#:E PAHO| thF-E-2

%j/}_l%@%(systemic sclerosis, SSc)l EHEE] o] W= 7

Sott, Y= S-2AII0NA CTD-PAH 429 5 259 (76%)
SSe, 28 (8%)7} HAAIAJTHEE A (gystemic lupus erythe—
matosus, SLE)%th v]=+9] REVEAL (Registry to Evaluate
Early and Long—term Pulmonary Arterial Hypertension
Disease Management) ¢I-FoA+= CTD-PAHE 7}Al 617
39| Ak 5 3997 (64.5%)2 FAF SSert A, SLE 2
+ 1107(22.4%)°1%0tt. 12]1L o] SSc EAto| A= PAH}
T-16%014 Y= Ao 2 HuFEch 2 &7 vig2 SSc—
PAH $h= S8/ PAHO] H]8), & R& #1184 (PH) ol
AL o &7} 7 vh,

Syt dloE oA 7H ol B F2 SLE7F Brhe
Zlolt}, 321% 5 SLEE 1157 (35.3%) & SSc 95%(28.3%)
He o 23k 714 Agtol i), 1 919] CTD2+= FHte| & 3
A (rheumatoid arthritis, RA) (7.8%), &EZ2(over—
lap, 9.0%), &34 Ag=x2
disease, MCTD) (5.9%), &
(1.6 %)°l A

A FQlaE ThE ol Aol & Aete AES vt At

A 218K (mixed connective tissue

% (4.4%) 9 U8 Sjogren F3-

-
o
o
(@]

w
X
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g
k]
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A, AF A2A Aol wet 24424e] CTD f8Ee] v
th= Zloltt, 91t SLEQ] &S 18 S419] vl=<lof s
oFAJol]l, obzeE}7HA| m|=ql, oz eE}7}HA 7hetu|ol]l, &)L
Y H=2d Afolofl A 2 Aoz UA Qitk, A o= &
QEAlTE Dejdol A AXE CTD-PAHY that oA SLE
7} 429%(147)2 AL, SScl= 36%(1278)2 AT 2H
Sejutetel fARRt], o= ZejHollA SLEY ¥ fHE0l
=7| zolth, EAE, 24 Aol f1E Yol PAHE A
207 qE/gol| oaf FIS e 4= qlrt, oFAof SSe Bk
A 852 2ol vls) o A= anti-topoisomerase—19]
FAgo] v, H7baA ARt nvA 9l fAs 5o

FHEC Ao QIrbT B e T 9t tjxA 07 wol dha}
+ anti—centromere A7} ©] Wol] Yehtal, HagdYvt o
ehdrt, Al WA= -2 Aol 58] Fukel A it glofE o

g
A Azemtnt A9, 53 $A4 4:27] 18] 35-

1. 22|L2tet THE U2tE2] (TD-PAH Satof &{0|

50 mmHg?l 73t 497} SLE-PAH®] 71,3%°] 23ll4 SSc
7} 42.2% & thE ol FAA SR FolstA Bol Zgteo]
= Aoltt, & $AleA et HlFE MY 25 mmHg oS
7|0 2 51 SLEQ] 282 o4 7HsAo] Qlh.
THHOR Y 5F 7|2 EAIE AA|staLete AiE o
2 e 20| SIE S, 91% Aol & 23 SSe} SLE2]
T2 ®Fo| SeutetolA SLE7} CTD-PAHS] We RES
g o7t = 4= ATHEE 1), L AIRE opAJotof A o] 9]
CTD—PAH otAJo} E219] 4o= FA1 A ou| 7}k |5 2917]
woll ofAJofelof Tt o We AH7F Hasiet,

=

2 @ §9k PAH X|=e] 2 Aol qlolek. the v
AUES AW o] 7H) AZE FAIS-PAH Eolx|zA)

Korean USA (REVEAL) USA (PHC database) Swiss French
CTD-PAH All CTD-PAH All CTD-PAH All CTD-PAH All CTD-PAH

Number of 321 2525 641 576 173 (30% of 2221 33 674 103
patients total 578 cases)
Mean age 519 53.0 £ 14.0 571 +13.7 48 £ 14 55+15 57 £ 16 57 15 50 +15 56 + 15
Sex (%)

Male 12.8 20.5 9.8 23 13 40 30 34.7 20.40

Female 87.2 79.5 90.2 77 87 60 70 65.3 79.60
RHC

Frequency (%) 7.5 100 100 90 NA for CTD NA NA for CTD 96.3 94.2

mPAP (mmHg) 463 %226 50.7 £13.6 405+ 11.2 52+ 14 49 £17 44 +13 5515 45 £ 14
Echocardiog-
raphy

SPAP (mmHg) 582 +£19.8 NA 72.7 £255 NA NA for CTD NA NA for CTD NA NA for CTD
Functional Class
(WHO or NYHA)
| 40.5 7.6 2.4 NA 3% 0.5 3 1 NA for CTD
Il 28.0 36.7 241 NA 9 " 9 24 NA for CTD
I 26.5 50.0 62 NA 49 65 61 63 NA for CTD
v 5.0 5.6 11.5 NA 39 23 27 12 NA for CTD
llhor IV 31.5 55.8 73.5 80 88 88 88 75% 73.80%

TPercent of patients who underwent right heart catheterization. Data are presented as mean + SD or %, unless otherwise stated. T Patients with chronic thromboembolic pulmonary hypertension (n = 66) and

lung disease associated pulmonary hypertension (n = 17) are included.

CTD: connective tissue disease, NA: not available, NA for CTD, data on CTD-PAH is not available; NYHA: New York Heart Association, PAH: pulmonary arterial hypertension, PHC: Pulmonary Hypertension Connec-

tion, RHC: right heart catheterization, WHO: World Health Organization.



Mean difference 95% Cl Weight

PDE-5 inhibitors I (m) (m) 0
Sildenafil !
Badesch et al. (2007) 20 mg —:—l— 55.0 24.5,85.5 8.1
Badesch et al. (2007) 40 mg — 49.0 185,79.5 8.1
Badesch et al. (2007) 80 mg La 28.0 -15.5,70.5 5.1
Subtotal = 471 27.9,66.3 214
Heterogeneity: ’=0% |
|
Tadalafil I
Galle et al. (2009) 2.5 mg R 18.0 -27.0,63.0 4.6
Galle et al. (2009) 10 mg L 220 ~12.5,56.5 6.9
Galle et al. (2009) 20 mg — = 50.0 16.5,83.5 7.2
Galle et al. (2009) 40 mg —= 49.0 15.0,53.0 7.0
Subtotal —=gi— 37.0 19.0,55.0 25.8 =
Heterogeneity: ’=0% | -
| o)
ERAs I w
Bosentan ! s
Denton et al. (2006) 1——!—!— 22.1 -31.9,76.1 3.4 2
Launay et al. (2010) 88— 130 -6.7,76.1 13.1 b
Subtotal T | 14.1 ~4.4,32.6 16.5 e
Heterogeneity: ’=0% |
|
Ambrisentan |
Badesch (2007) | —1:: 19.0 -10.0, 48.0 8.7
Badesch et al. (2012 - 24.0 -2.5,50.5 9.7
Subtotal sigel 21.7 22,413 18.4
Heterogeneity: ’=0% I
|
PGl, analogues |
Epoprostenol 1
Badesch et al. (2000) | - 108.0 45.6,170.4 2.7
Subtotal I e 108.0 45.6,170.4 2.7
Heterogeneity: P=NA :
Beraprost :
Kunieda et al. (2009) I n 58.5 21.4,95.6 6.2
Subtotal —eEe—— 58.5 21.4,95.6 6.2
Heterogeneity: P=NA 1
|
Treprostinil !
Oudiz et al. (2004) - 21.0 -6.9,489 9.1
Subtotal D e S 21.0 -6.9,48.9 9.1
Heterogeneity: ’=NA I
|
Total ~- 34.2 23.3,45.0 100.0
Heterogeneity: ’=32.5% |
T T T T 1

r T
=20 0 20 40 60 80 100 120
Change in 6MWD (m)

R

I 1. PAH-CTD XI0IAf 2} 2R M8 = 6= HAZAIC| ST 0]

21




PAH patients + non-PH patients

(n=408)
Cut-off for Step 1
Step 1 (pre-defined sensitivity 97%)
Non-echocardiographic variables 97%1
FVC % predicted / DLCO % predicted
Current / past telangiectasias 1
Missingdata , | Serum ACA ‘; .
(n=52) Serum NTproBNP ‘§
Serum urate 3
ECG: right axis deviation e
- . o = . OO
Total risk points > 3007 | (79.5%, 89.8%)
(n=356) —
82%
1-Specificity
(@]
>
=
o
o No referral to echocardiography No Yes
= True PAH negative (n=50) (n=52) (n=304)
g False PAH negative (n=2)
=
> Cut-off for Step 2:
- (pre-defined specificity 35%)
o 99% -
g Step 2
= Total risk points from Step 1 plus 1
o echocardiographic variables 2 |
Missing data | Right atrium area %
(n=37) TR velocity é .
Total risk points > 35? |
(n=267) AUC=88.1%
(82.4%, 92.3%)
65%
1-Specificity
No referral to right heart No Yes
catheterisation (n=69) (n=198)

True PAH negative (n=68)
False PAH negative (n=1)

Right heart catheterisation
True PAH positive (n=69)
False PAH positive (n=129)

8 2, MAASES SHX0|A PAHE 27| TITHSE7| $ISHDETECT ¢4t Y12|E
ACA: anticentromere antibody, AUC: area under the curve, DLCO: pulmonary diffusing capacity for carbon monoxide, FVC: forced vital capacity, NTproBNP: N-terminal probrain natriuretic
peptide, PAH: pulmonary arterial hypertension, PH: pulmonary hypertension, ROC: receiver operating characteristic, SSc: systemic sclerosis
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(PAH-specific therapy)—< PDE5 SAA| (7 sildenafilzt
tadalafil)E 3£3F5}9], endothelin 484 Z3A|(ERAs, 73+
bosentant ambrisentan)e} 2 AERALO| SR (PGL) AR

(A3 epoprostenol, T3} treprostinil, &9 iloprost) S°] %)
o}, ol2fet = oFA9] =92 &5 T, A S E A
o] At opufe}, Hke) Ty B 7] L] ol 7]
oz 7| E

Mz oFA19 At b e &
91t Hlal e A5 (RCTs) R 7 4] AlRiof| 2l
Aok 4= QAINE, PAH A7} =4 Agho]7] wjZof| o+t
HI At A SAE @717F ofFd. B3 CTD-PAHO| =
ol WA ATE HES B4 47t ] R o] B 2
off Tt 29 A w7} ofA e EETRE Aol wEbA Al
B|13k3l CTD—PAHO] i3k A& Ak 43
5t7] 9l ofe] AAZQ] ARl oA A Ao wiehEA
o] go] Hr},

2| g 3 veHR Aol olshd PDES %A, ERAs,
PGL, AR 257 dubzl oz aut et CTD-PAHOA
+ U2 PAHC}= th27| ERAsE0A 817} 2 2 4]
Bl A EAcHAE 1), sAIRF CTD-PAHO] 3321
T AAZE EEAL 2 A4S 54, Q1A A FolET =
A AldlEol t27] diize] P o] 3] A= HlEREA &

7 Aafol}

'11‘.‘ ﬁxﬂea

X7| ZIc

BE A%e Az Aol tok A Aot 18

CTD-PACIA 7V %83 A& CTD A3, E3] SSeot SLE
S & BUE Y a7t PAE 27]o) Adske Ao] Fa5t
o, Z2efA] SScE of BA £7] Helof sh=rtE dold A+
7} Zhd o Bh% DETECT +to]tt, SSe >34 o4, DLCO
<29 60%, FVC =59 40%2] PAH $13< 7H

4089 SSc Ao A FVC/DLCO, A2} 2hA L] mAd

A= dA anti—centromere A, NT proBNP, QAF 4]

Aro] S 5o 194 B3t & Azgut 7o) ¢4
WA AP 98 S8 7|E0 R RS AT
U ES HUSITH 1Y 2).

A=

CTD-PAH:= 224 PAHO] 7P wo HB.S 2x|3kA|qt

1007+ g 1078 H== 3]7|3k Agtolc}, CTD-PAHS] 7
nko 910l AHbol| A 60-T70%7F AAIZABFZ(SSe)old], <
2jue} Aabol| A= SLE7F SScyts e 30-40% A =S 214
St Ao R Holty, A Rmojlk= AR PAHSF 2 Afol= gl
U 3t WlEfe o) = endothelin 484 Z&A)7} PDE5 ¢
ARG ZEAEpALO|ZH Aol vlg) Fart W 74
o] Qlrkal B E|glct,
dul# 0 2 CTD-PAHE PAHS) oFF & Fo| M & o) 57} 7}
A ek, wEbA CTD Aghe: 714 SRS,
SLE $HAjtol A= PAHS] 27] Zhe 9jsf HE
3t 34T @3 AA] WSk AT xS AAE B R

1. Jeon CH, Chai J, Seo Y, et al. Pulmonary hypertension associated
with theumatic diseases:baseline characteristics from the Korean

registry. Int | Rheumn Dis 2012; 15:¢80-¢89.

2. Kuwana M, Watanabe H, Matsuoka N, et al. Pulmonary arterial hy-
pertension associated with connective tissue disease: meta-analysis
of clinical trials. BM] Open 2013;3:e003113.

3. Chung L, Liu |, Parsons L, et al. Characterization of connective
tissue disease associated pulmonary arterial hypertension from the
REVEAL registry: identifying systemic sclerosis as a unique phe-
notype. Chest 2010;138:1383-1394.
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4. Condliffe R, Kiely DG, Peacock AJ, et al. Connective tissue disease-
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Statement Class® Level®
It is recommended to avoid pregnancy in patients with PAH | C
Immunization of PAH patients against influenza and pneumococcal infection is recommended | C
Physically deconditioned PAH patients should be considered for supervised exercise rehabilitation lla B
Psychosocial support should be considered in patients with PAH lla C
In-flight O, administration should be considered for patients in WHO-FC Il and IV and those lla C
with arterial blood O, pressure consistently less than 8 kPa (60 mmHg)

Epidural anesthesia instead of general anesthesia should be utilised, if possible, for elective surgery lla C
Excessive physical activity that leads to distressing symptoms is not recommended in patients with PAH 1] C

#Class of recommendation.
"Level of evidence.
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Avoid pregnancy (I-C) General measures and Diuretics (I-C)

Influenza and pneumococcal supportive therapy Oxygen* (I-C)
Immunization (I-C) ‘ Oral anticoagulants:
Supervised rehabilitation (Ila-B) IPAH, heritable PAH and PAH
Psycho-social support (Ila-C) Expert Referral (I-C) due to anorexigens (Ila-C)
Avoid excessive physical activity (I11-C) * APAH (I1b-C)

Digoxin (11b-C)

Acute vasoreactivity test

(I-C for IPAH)

(IIb—C for APAH)
r VASOREACTIVE NON VASOREACTIVE

—
WHO=FC Il INITIAL THERAPY 2
CCB (I-0) Recommendation WHO-FC WHO-FC WHO-FC =
-Evidence Il 1l 1Y O
l Ambrisentan,  Ambrisentan, Bosentan,  Epoprostenol i.v. =
o Bosentan Sitaxentan, Sildenafil
. Sildenafil Epoprostenol i.v.,
Sustained response s e
(WHO-FC I-11) P
a Tadalafilt Tadalafilt
Treprostinil s.c., inhaled
Sitaxentan lloprost i.v., Ambrisentan, Bosentan
VES NO o Treprostinil i.v. Sitaxentfan, Sildenaﬁ[: Tadalafil®
lloprost inhaled, and i.v. Inhaled *
* Initial Combination Therapy *
Continue CCB lIb-B Beraprost

| |
v

INADEQUATE CLINICAL
RESPONSE

:

Sequential combination therapy (lla-B)*

INADEQUATE CLINICAL
RESPONSE

ERA
| 7N
BAS (I-C) and/or / \

Lung transplantation Prostanoids ——— PDE-5I
(I-0)

J1.200949 SEMASS| HEYW 18t XEX|H (sitaxentan IS8 2 AIHOIA Ee)

*To maintain arterial blood 02 pressure 8 kPa (60 mmHg). tUnder regulatory review in the European Union. § lla-C forWHO-FC Il.

APAH: associated pulmonary arterial hypertension, BAS: balloon atrial septostomy, CCB: calciumchannel blocker, ERA: endothelin receptor antagonist,
IPAH: idiopathic pulmonary arterial hypertension; PDES5 I: phosphodiesterase type-5 inhibitor, WHO-FC: World Health Organization functional class
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120-240 mg, 240-720 mg, 20 mg 5 L-&Fo] AMg-ET}
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2. Prostanoids

Prostacycling 2 Fya|A oA Euj= 7Fst o

i
J

sy olot Baw 34 o4 Ak molth WY 1Y
9t B10lA] prostacyclin®] A43o] ABHEILHE o] HiEls)

. O1%- A7 oFEo] ZHEE i

=

1) Epoprostenol

g5 ko] HQlof Tofshe 220 Sol A mAltaL
= ek, o7 7ol A epoprostenolo] S wlEw 1Y
e AA A A HeE e et SRfolA &
W7E Qo] HaE it o] ejof| = M/ A7, HIV
W TG A HeW et S e RE 2yt

2 R}

st

|o

7} B qict, shA]TE epoprostenol A] 42
517] wgo FAAWIHEE F5ke] ambulatory infusion
pumpE FYUs|oF a}aL, F7I7F LE oA 7] AE )=

ofele Aol

3-4 months after

At baseline Every iniiation or changes In case of clinical
(prior to therapy) 3-6 months intherapy worsening

Clinical assessment v v y
WHO-FC ECG
6EMWTP v v v
Cardio—pul =

: pu monary exer v v p
cise testing®
BNP/NT-proBNP v v v
Echocardiography v v v
RHC Ve v vd

77 2.20094 QLSS HSY Y ARXHS FH B L B HA

?Intervals should to be adjusted to individual patients needs.
®Usually one of the two exercise tests is performed.

‘Is recommended.

dShould be performed.

BNP: brain natriuretic peptide, ECG: electrocardiogram, RHC: right heart catheterization, 6MWT: 6-minute walking test, WHO-FC: WHO functional class



2) lloprost

Prostacyclin analogue=A] A

3) Beraprost

737+ E-4-0] 7153t prostacyclin analogue®|th, H-g-o] H
2lsht 67119 ol 7] AR Al AT RAIEA] = AE
Holx glow iR et | avkE HolA| JEk3i.

4) Treprostinil
Epoprostenol analogue® A5 ofyzg} z|4:2]9] 15l

0lo] 7H53t SFA|E FDAo| 4:¢1%| o] it}

3. ERA (endothelin receptor antagonist) A|E

1) Bosentan

- B-8-0] 7153t nonselective endothelin receptor an—
tagonisto|t}, of2] A1 Bl 5L, AAxA A, HAd
J4 Aol FHbE wlEa Ao M 4 A, E A A
A e A oS oA A7 YSE AT oF 10% SRkl A 1t
B AL A 4TS 3 EA ASsteiT Aelu &

& Fole AR SEH AR,

X,
et
>4

bosentan AME A] 7H=A]

2) Embrisentan

Endothelin—A $~8Aof Aoz a8t} EdA] 4=
W ndet, AA| 22 Ago|U HIV 7ol F49he Hsd 1
oF ShatollA] F ANA, EoshA A4, SA o Al 59
A7 S E Ak Bosentan©] vl 7H5/4do] Wot 0,8-3%
o)k,

4. Phosphodiesterase Inhibitors (PDE-5 inhibitors) A&

1) Sildenafil

W7 5H A5 A = AREEE oAl 2 FarEeF SRfol Ao &
=

5]
ARBE Tk w1 e o] EulE B 189k A]

= E
FoqsHA] 7\H s Hlok, 20 mg tid® 87} ¥erot 80

H Fofshz oAl 2 ARl L7 FA A BA 2 ARS-E
ATENA sildenafil¥} fARE AIE B,

5 w50l wet A= ofAE AAEHA "ok WHO 75 &+
II oA]= PDE5 AAA¢! sildenafil¥} tadalafil, F= ERA
%l bosentan®| ambrisentans ARHE8ES EASFIL QLo
] WHO 7|5 &5 III oJA}ol A+ prostacyclin & SFale
Z7] ARE ARk ook, 53] WHO 75 £57 Ve 55
3} A= epoprostenol IVE E-gakar gt 3l 712] oA
= HolA] gAY 4

Z710] olojA] 2Hg-71H0]

A B710] SR %

2 5w
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Aol MY AL Qlar 5 Aupr R E Qi) 7]E oFEol| H]
3 74215k 28-S Hol= ERA A €9 macitetan, soluable
guanylate cyclase (sGC)2] stimulator® 213 NO ¥Hi& &
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1. Galie N, Hoeper MM, Humbert M, et al. Task Force for Diagnosis
and Treatment of Pulmonary Hypertension of European Socicty
of Cardiology (ESC); European Respiratory Society (ERS); In-
ternational Society of Heart and Lung Transplantation (ISHLT).
Guidelines for the diagnosis and treatment of pulmonary hyper-
tension. Eur Heart ] 2009;30:2493-2537.

2. Barst RJ, Gibbs ]S, Ghofrani HA, et al. Updated evidence-based
treatment algorithm in pulmonary arterial hypertension. | Am Coll
Cardiol 2009;54:S78-584.
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512 O|LH2h= Fof| MISto| Ut 22 Y02 ¢ E2 QIEXH (liposome) = E2|0|E&IZ2|Z(polyethyleneglycol)S 4
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TN E HIXIZH M= HIMEC 2R MBS 4+ /= 4F0] AR QSHETE NLIUCHE E=T} 19983 E] 2002477

E
10
ok
m
S

Ch O|2XCR 7i56t Qls&eles 22 A X FES| UAUSLE 01 283t HAOl= 0|2X| =ZJUCE 02
UCL X, T7 | MEE oL ARO|L S22 MM M o #E2 ST QIS HM0| UL R So|m, 2
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19| 7150| O LititK|= HiZol| =3iet ZutE €S 4= SiUCt. 0= Oid 2 100H0| YHEICE =2 UH 7|2 =¢{ol= 0|
EM, sl222HS HaxE NS sfetdoZ HAAZI 29| F X|2ks|AHAliance Pharmaceutical Corp., Res Lab CTR
=X

SEZ oI A S0l UCt A, slZS 20N AAt 2 Biomolec Sci & Engn)7H, 2918 XX[SHT QAL

@ 2foks FRIQ #ol 25 RS B Zi|0|E(chelate)= JeLt +8 WEo| ZEEsE A +20| Lot o
S T B0I|c}, RHSSECeR R340 3xtH FAE HYA 2XIE EhFE ST ZUER AL LEEUCL 2Lt
,2, 71 215 EMEE Mfole Yk G+el0 QU Ui, 223t = of Fof Bkt et Ho| X2 kIS RS ZEAt
5 EAE 0183k= YHoICL slZ2 2819 7[sS thRsk= 20l £ HRIe= THE 4 U= YAELIY HIO[HAT} ool M=
= OfL|2t oo MAT}E HO| == 4~ U=F St LHOICL 15 & 4 UTHE AM0[ 19900l LAXIEHM MZ2 HHY 0]
E slZ2=RI0] 7|s2 ECL =rdet At 22|, siEsiEtAs S0l tiet 20| ARICHL 2t HAL I=0| 5Lt O S0L=
Z Foto| MAREE F= +SHQ LHOIX|2 CFYSIH, TR A0IC M2Z2 HEHNE HEY + Us U-O0| JHUET 7K

11 7120 MiTt. = UM HEEX| Z2= 2 20N +ES 2ol SX|E 2

ECf J2E2 Hott 22 ZARHO| JHE[=Lof Tt =
JHEE st} ot 9| OFYA0| HEICY,

_ _ E/Z01= XHhIo| LIS 0[] AH[HCD HRE 1) AZsHs At
OlmSioN G117} EHSHEI 1900LIC O|ROIAS 1997 12 = °

AIZOREEQIHMF(FDAIIN =2 Al5H2 2 2] (oxyhemoglobin)

o2t= 7iel HIgE RI=HE &5 5171Ch 2002 0= 2zt

TRET EDLER R S Y 42018 BAFE A2

0

T8, T ME HET SA 7= LY SOl MEA tiF

ol ol EiXt20| Z2|H(polyheme)= FDAS| SIS HRfoM,

-

02ofl= MHFTE thilet o U= 2B =220 MES M
0|7 AT SAIHIE (oxygen), SAIMOIE(oxycyte) 52| It
SIEA HEL B2 22 EZ(ortro)2t=E XS S2 2=, 5
2E0{(hemopure), SIZHAIAE(hemoassis)t Z2 HA |

ZZ2810f 0|2 7[71K| o HEH| ASHEAU0| P AlRoll =

0
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o |4t 37 M2Z4 (el T ACEARIKI0 SLHA (intolerant)R! AEF(NYHA class 1~ IV), Al ZA & A[LQISIA ZEA)

oo

o C|24k 47} & (40,80,160,320mg), ZC|28t 271 A& (80/12.5mg, 160/12.5mg)*®

Compared with Valsartan Monotherapy in Patients with Stage 2 or 3 Systolic Hypertension: An 8-Week, |, Double—Blind, roup Trial, Ciinical 2005:27

1. 2% S0 2 W A5 ZUE 2 Yves Lacoursiere, et al, Antihypertensive Eficacy and Tolerabilty of Two Fixed-Dose C of Valsartan and t
1013-1021 3, Global HTN DATA 4, Diovan insert paper 5. Codiovan insert paper

|2k ZETEIH 40mg, 80mg, 160mg, 320 mg (LAIZE)

o TS SASEL @ HSE: 401 g, B0, 0o 1 HEHTREL 2 AISTI-OIRIOHIA MBS ATIHHO SURO AT (NVHA cess HV) 3 A2 $0) AlS SIEt 24 — B8 5
B0 mo SIEEO| REK| S SRt B0 moyiE| SR 0|sHE HRSOia! 4 QICh 2710l Siotzris} HR8t 20 FIth RomaiF| S2E 4 AUk 2 ARH HEPIAIRRS 12123, 15|40 ma 151 80ma 2 60 moVIX| S 4 U0 12 AICHRAIS 20O Hat S0ieiCh 3 Az 20| ASH 9IBt 214 12 28] 15 0O AlRfaln EXt LIRS 1Ris(o} T3] 160maiR] B2 4 2l
0300mg EE{ 312} 1218] 80 mo, BAIATO| FEiA| R EXIS 10 movix| BaIPIL Ol BEROIE 4 Tk £ perziely P EE A9, 2ic] gy 5y 4 Sicl, 371 0jolel AFo] 12l Qi EX) Qi S50 MEOIEYERIOIE]L S2l0RIAOTL DBASZRBIE) S0 AOKEX, 22l S HEnAl 2kt Zn/ Fe| ALBRIE: ISR Jnln/Es MRSl X
9! 0f2] A=t SRk ix, AKof, ZFiof, T w7 PIEEARRC] ol o BIAIS sl Sl Of A0 ABLS ol 2EHEHS: HRE0! A| B5 2SSTE 57/ + 9loo Rofpic), AuTis = A0 st Saixio] l=IMA| A| FelBict, ACE bt HlE} AER 12lm ARBSl Alotte| 33eue MeiEixiol R alert, 550| ARNERb) 0 o2 228
2, A7[STofE 9 8 4 242, Cox £ 26151 NASDO{0] RSOl E IS 1AL 4 9lose Folsic] £5) Lol HoH0) Hs!
o, (5, OfRIRIS biOJRIAZIS! A5 [calod 7|l MAf Tl bl 2HIS2l HE =5 o] oIccet b 7 e} 7 0Jote] OIS CiSu 2ich, (93 Ptz Eota i MR zlel ofFlete-Solol 0| o] Olufabii= S5{RIR| S12rch)
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