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Third World Symposium on Pulmonary Arterial
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Fourth World Symposium on Pulmonary Arterial
Hypertension, Dana Point , 2008



: k/
- Oplopoc MY ko MAY

Méon PAP

2 25 mmHg

, Méon PAP OpLopOG PCWP

CO duolodoyikn

N EAATTWHEVN

CO: cardiac output
PAP: pulmonary arterial pressure

PCWP: pulmonary capillary wedge pressure
Galié N, et al. Eur Heart J 2009; 30:2493-537.



H MAY apxLka Elval 0LOU LTTTW LOTLKN

/

TOLP A TLC OLLLOOUVOLULKEC LETAPOAEC
[TveupoVIKEC ayyelakEC avTioTaoelc (PVR)

ETriTredo TIuwv

[MpOKAIVIKO

oTAoIO

Kapdiakn
TTAPOXN O€
nPEyia

2 UUTTITWMATIKA /
EykaraoTtaon
OUNTTTWHATWY

Tayeia 2o
Emdcivwon °e

VEUMOVIKI) TTiEON

XpOvog

>

Harrison‘s Principles of Internal Medicine, 14th ed.



[Tveuvpovikn YEPTOOoN — 2UVETIELEC

Yrieptpodla Se€Lac KolALag

AeéLa KA

Avornvola, otnBayyn, (mpo-)ouykonn
(Awpvidloc) Oavatoc

Galie N et coll. Eur Heart J. 2009 & Eur Resp J 2009



HTIAY eéeAlooeTal ToxUTATO QKOO KOLL
o€ aoBeveic FC I

H €ykatlpn avayvwplon & BepameuTikr) AVTILETWTILON BEATIWVEL TNV MPOYVWON
100

75 A

- WHO/NYHA class | = Il (n = 30)

Survival (%)

25 A

WHO/NYHA class Il = IV (n = 75)

48 60 72 84 96
Time (months)

Brenot F. Chest 1994; 105:33S-36S.



Original WHO classification of pulmonary
hypertension (PH) — Evian 1998 a

Group 1. Nvevpovikn aptnplakn vnieptocon (MAY - PAH)
Npwtonadng NAY
|6lomaBnc MAY
KAnpovopltkn MAY
AcvutepontaOng NAY
AYYVELOKEC VOOOL 2UVOETIKOU LOTOU
Juyyeveic kapdlomabeleg
MuAaio utEptaon
HIV Aoilpwén
Qappaka — Toéivec (my., avopetloyova, Toélko Aadt eAatokpappng,
L-tryptophan, methamphetamine, cocaine)
Eppévouoa MY tou veoyvou
Group 2. Nveupovikn OAePLkR uEptaocn
Group 3. Y oXeT{OMEVN LE VOCHHOTO TOU OLVOTTVEUCTLKOU Kat/n
urofatpia
Group 4. Y ano xpovia 6poppwTtikn vooo ko/f ELBoALKA vooo

Group 5. MY odelAopevn o voonuata mov ennpedlovv ancvBeiac ta

NMVEVMHOVLKO ayyeELa Fishman et al. Clin Chest Med 2001
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Venice 2003

MvEUOVIKN OPTNPLOKI UTEPTAON
(MAY - PAH)

1. |6omaBng MAY

2.  KAnpovopuikn MAY

3.  Xxetwlopevn pe (ZNAY)

1. Nooou¢ ZuvdetikoU LoTOU

2. JUYVEVELC ETKOWVWVIEC CUCTNUATLKAG
LLE TIVEULOVLKN KUKAOdopia

3, Mulaia vmtEptaon

4, HIV Aolpwén

5. Qappaka — Tokiveg (anorexigens,
rapeseed oil, L-tryptophan,
methamphetamine, and cocaine)

6. AMa (©upeoeldomnabeleg, Noorpata
amobnkevong, KAnpovouLtkn
aLpoppayLKn TNAAyyeLEKTAOLOL,
alpoodalplvonaBbeLEG,
LUEAOUTIEPTIAQLOTLKA, OTTANVEKTOWUN)

4,  Ixetllopevn Ue onpavtikn GAeBLkn A
TPLXOELOLKN CUMETOXN

1. Mveupovikn dAeBoarmodpaKkTikn
VOOOC

2. [MVELOVLKN TPLXOELOLKNA
OLULOYYELWHATWON

5. Eppévouoa Y tou veoyvou

2.
MY oxetl{OMEVN LLE VOCHLOTO TOU
OLVATTVEUOTLKOU Kot/ urofatpio

Ov R WwN R

Mveupovikn utEptaon oXeTL{OMEVN
HUE MOONOELG TNG OLPLOTEPWV
KOLAOTATWV

1.

ApLoTEPEC KoPOLOTIABELEC TOU
KOATTOU 1] TNC KOWALOG
Aplotepec BaABLOkeEC MaBRoELC

XA

Awdpeon nveupovomnadsLa
AloTtapay£G oVarvor|g oTov Unvo
Noornpata KUPEALSLKOU UTTOOLEPLOOU
Xpovia €kBeon o€ vPOpETpO
AVOTTTUELOKEG SLATOLPOLXEG

I'IY oo xpovia OpoppwTtiki voco

Ko/ ELBoAkn voco
1.

OpopposufoAikin anodpaln Twv eyyug
TLVEUHOVLKWV apTNPLWV

OpopposppfoAikiy anodpaln Twv anw
TLVEUHOVLKWV apTNPLWV

Mn BpouBwTLkn TVEUOVLKN €LBOAN (OyKoL,
mopaotta, EEva cwpoTa)

Awadopa

ZapKoeidwaon, Lotiokuttapwon X,
Aepdayyelwpdtwon, GUMieon
TIVEULOVLKWYV OlYYELWV



Mvevpovikn aptnplakn urtéptaon (MAY - PAH) __—

1. |6lomaBnc MAY .
2. KAnpovopuutkn MAY Venice 2003

3. 2xetwllopevn pe (ZNAY)

Nooouc 2uvOeTIKoU LoTOU

Y UYYEVELC ETILKOWVWVIEC CUOTNUOTIKAC LLE TIVEUOVLKN KUKAOdOopia
Muloia umeptaon

HIV Aoilpwén

Qappuoaka — Toéiveg (anorexigens, rapeseed oil, L-tryptophan,
methamphetamine, and cocaine)

6. AN (Oupeoelbomnabeleg, Noonpata anobrikevongc,
KANpOoVOLLLKN alpoppayLlkn TnAayyELEKTAOLA,
aLpoodalpLvorabeLeg, LUEAOUTIEPTIAQOTLKA, OTTANVEKTOLN)

4. YXETWOMEVN UE onuoavTik PAEBLKN N TPLXOELSLKN
OUMUETOXN
1. Mveupovikn pAePoamodpakTLkr) VOOOC
2. Mveupovikn TPLXOELOLK OLUOYYELWUATWON
5. Eppevouoa Y tou veoyvou

S



Clinical classification of PH-Dana point USA
2008

1. Mveupovikn aptneLaKA

Sl

1

1’

urieptaon (PAH) gy
|8LomaBrc MAY
KAnpovouikn MAY

\ // /
Dappaka — Togiveg \\\// /

Yxetwlopevn pe (ZMAY)
1. Noooug Zuvbetikol LoTOU
2. HIV Molpwén
3. MuAaia untéptaon
4. Juyyeveic kapdlomabeleg
5. XXloToowpioon
6. XpOvLa QLUOAUTLKA avolpia
Epupévouoa MY tou veoyvou

Mvevpovikn AePoamodpaKTLKn
vOoo¢ /TIVEULOVLKI TPLXOELOLKN
OLLLLOLYYVELW LLATWON

MY Aoyw ToBrRoEWV apLOTEPWV
KOLAOTNTWV
2uoToALK SuoAeLtoupyia
AlaiotoALkny SucAettoupyla
BaAPBLOLKEC MAONOELC
MY oxeTllOEVN LLE VOOTLOTOL
TOU QVOTTVEUOTLKOU Ko/n
uTtoaLpia
Xpovia 6poppoepPoAikn
nveupovikn umeptoaon (CTEPH)
Amto adleukpiviotouc n
AYVWOTOUC UNXOVLOLOUG
YapKoeldbwon

Galie N, et al EHJ 2009;30(20):2493-537.



Definition

Pulmonary
hypertension

Pre-capillary PH

Post-capillary PH

Passive

Reactive (out of
proportion)

Characteristics

Mean PAP
=25 mmHg

Mean PAP
>25 mmHg

PWP <15 mmHg

CO normal or
reduced®

Mean PAP
>25 mmHg

PWP =15 mmHg

CO normal or
reduced”

TPG <12 mmHg
TPG =12 mmHg

Clinical group(s)®

. Pulmonary arterial

hypertension

. PH due to lung diseases

. Chronic

thromboembolic PH

. PH with unclear and/or

multifactorial
mechanisms

. PH due to left heart

disease

Galie N, et al EHJ 2009;30(20):2493-537.



Clinical classification of PH
Dana point USA 2008

1. Pulmonary arterial hypertension (PAH) 2. PH due to left heart disease
¢ Idiopathic PAH (IPAH) |
¢ Heritable PAH ‘
¢ Drug- and toxin-induced | - 3. PH due to lung diseases
¢

Associated PAH (APAH) > > (_ and/z(r):;poma

= |Interstitial lung disease

Connective tissue diseases
HIV infection

Portal hypertension
P Chroni‘c thromboembolic

Congenital heart dlseases | pulmonary hypertension

Schistosomiasis L 7K [} i N | (CTEPH)

Chronic hemolytic anemia j,y;

4 Persistent PH of the newborn fv/,,é/’t‘

PH with unclear multifactorial
mechanisms

1’ Pulmonary veno-occlusive disease " Sarcoidosis
(PVOD) and /or pulmonary capillary
hemangiomatosis (PCH)

Adapted from Simonneau G, et al. J.




\//

~AwttoAoyia MY

NAY COTEE’/H

4%\ 2 Ayvwotn
XA 7%
10%

MNaBnoeig
QPLOTEPNC
KapOLAG
79%

Am J Resp Crit Care Med 2007;175:A713



Distribution of PAH aetiologies:
" French registry data

diopathic |GGG
Connective tissue diseases _15%

Congenital heart diseases !11%
Portal hypertension -10%

Appetite suppressant exposure - 9.5%

HIV infection !6%

Familial [l 4%

n =674 Humbert M, et al. Am J Respir Crit Care Med 2006; 173:1023-30.



Clinical classification of PH
Dana point USA 2008

1. Pulmonary arterial hypertension (PAH) . PH due to left heart disease
4 Idiopathic PAH (IPAH)
4 Heritable PAH
¢ Drug- and toxin-induced | ‘ .~ PH due to lung diseases
¢

Associated PAH (APAH) RO/ and/z:) :\D/poma

= |nterstitial lung disease

Connective tissue diseases
HIV infection
Portal hypertension

Chronic thromboembolic

Congenital heart dlseasgs 210 ./ pulmonary hypertension
Schistosomiasis - } A4 W | (CTEPH)
Chronic hemolytic anemia Z’/ /] /'u" BES <\

-~ ( /‘ —
4 Persistent PH of the newborn '/”

PH with unclear multifactorial
mechanisms

1’ Pulmonary veno-occlusive disease " Sarcoidosis
(PVOD) and /or pulmonary capillary
hemangiomatosis (PCH)

Adapted from Simonneau C'; et al. J Am Coll Cardiol 2009; 54:S43-54.
‘- T T TR —




~ PAH-CTD in Registries

>

French Registry UK Registry
(674 PAH patients)? — (429 PAH-CTD patients)?
Idiopathic 39.2% SLE SSc 74%
CTD 15.3% [og MCTD. Sjogren's, MCTD 8%
' RA, polymyositis
CHD 11.3% SLE 8%
(0]
Portal | 10.4% DM/PM 4%
hypertension RA 3%
Anorexigens 9.5%
2 i UCTD 204
HIV 6.2%
— - Sjogren’s 1%
2 co-existing 4.3%

risk factors
Familial PAH 3.9%

1. Humbert M, et al. Am ] Respir Crit Care Med 2006; 173:1023
2. Condliffe R, et al. Am ] Respir Crit Care Med 2009; 179:151



SSc-PAH survival in the curren:c era

|diopathic PAH

SSc-related PAH

w
=
©
w
™
=
2
=
w
@
=
5
=
z
=
O

0 12 24 36 48 60 72
Time, months
Subjects 103 76 48 20 12 Idiopathic PAH
atrisk. n ~—*+ .+ 1 1 T T T
49 33 16 11 6 1 SSc-related PAH

Launay D. Rheumatology 2010; 49:490



Clinical classification of PH
Dana point USA 2008

1. Pulmonary arterial hypertension (PAH) . PH due to left heart disease
4 Idiopathic PAH (IPAH)

4 Heritable PAH

¢ Drug- and toxin-induced | ‘ .~ PH due to lung diseases

¢

Associated PAH (APAH) RO/ and/z:) :\D/poma

= |nterstitial lung disease

Connective tissue diseases
HIV infection

Portal hypertension
P Chronic thromboembolic

Congenital heart dlseasgs 210 ./ pulmonary hypertension
Schistosomiasis - } A4 W | (CTEPH)
Chronic hemolytic anemia Z’/ /] /'u" BES <\

-~ ( /‘ —
4 Persistent PH of the newborn '/”

PH with unclear multifactorial
mechanisms

1’ Pulmonary veno-occlusive disease " Sarcoidosis
(PVOD) and /or pulmonary capillary
hemangiomatosis (PCH)

Adapted from Simonneau C'; et al. J Am Coll Cardiol 2009; 54:S43-54.
‘- T T TR —




1J

Ao dapUoKa — TOELVEG

Definite Possible
* Aminorex * Cocaine
* Fenfluramine * Phenylpropanolamine
* Dexfenfluramine * St John's Wort
* Toxic rapeseed oil * Chemotherapeutic agents
* Benfluorex * Selective serotonin reuptake
inhibitors
* Pergolide

Likely Unlikely
* Amphetamines * Oral contraceptives

B ° L-tryptophan * Oestrogen
B * Methamphetamines * Cigarette smoking

Galie N, et al EHJ 2009;30(20):2493-537.



Clinical classification of PH
Dana point USA 2008

1. Pulmonary arterial hypertension (PAH) . PH due to left heart disease
4 Idiopathic PAH (IPAH)
4 Heritable PAH
¢ Drug- and toxin-induced | ‘ .~ PH due to lung diseases
¢

Associated PAH (APAH) RO/ and/z:) :\D/poma

= |nterstitial lung disease

Connective tissue diseases
HIV infection
Portal hypertension

Chronic thromboembolic

pulmonary hypertension

Congenital heart diseases \, {4 b=
Schistosomiasis - | i W< | (cTEPH)

Chronic hemolytic anem‘ia 2’/
¢ Persistent PH of the newborn
|

PH with unclear multifactorial
mechanisms

1’ Pulmonary veno-occlusive disease " Sarcoidosis
(PVOD) and /or pulmonary capillary
hemangiomatosis (PCH)

Adapted from Simonneau C'; et al. J Am Coll Cardiol 2009; 54:S43-54.
‘- T T TR —




20vépopo Eisenmenger

To ouvdpopo Eisenmenger mepthapBavel OAeg Tic SLadpuYEG Ao TN CUOTNUOTLKA OTNV
TIVEUHLOVLKI KUKAOdopia AOyw pHeYAAWV EAAELUUATWY TTOU 08NYOUV OE CNUOVTLKN
avénon twv MAA Kol £Xo0UV WG ATIOTEAECHLO AVECTPOMMEVN N apdidpoun dtaduyn.
Nopatnpeitol kKuavwon, epuBpokutTapwon Kol TPocBoAn MoAAATTAWY OpyAVwWV

MAY oxetllopevn He SLapuyEC o T CUCTNUOTLIKA TPOC TNV
TIVEVMOVLIKN KUKAodopia

Y€ aUTOUC TOUC aloBeveic pe PETPLA EWC peyala eAAeippata, N avénon otic MAA sival
ATILL EWC LETPLA, N Staduyn oo TN CUCTNMATLKA TIPOC TNV TIVEUOVLKA KUKAOdopia
TIOPOLEVEL O HEYAAO BaBuo kol Sev mopouoLAleTal KUAVWON OTNV NPEULA

MAY oxetllOopevn pe pkpa* eAAsipporta
Y€ TLEPLOTATLKA ME HLKPA eAAeippata (cuvBwe VSDs <1 cm kot ASDs <2 cm

AELTOUPYLKNC SLAUETPOU eKTIUNOeloOC Le UTIEPNXO) N KALVLKA €LKOVA HoLAleL TTOAU UE
INAY

MAY peta ano S1opOwTikn XELPOUPYLKA EMEUBOON

H 2K €xel SLopBwBel aAAa n MAY eite MOPAUEVEL AUECWE LETA TO XELPOUPYELO N
enovepdavileTal Amouoiol CNUOVILKWY UETEYXELPNTIKWY UTTOAELUOTLKWY CUYYEVWV
BAaBwv N EAAELLHATWY TOL OTtOLA TTPOKUTITOUV WC ETMUITAOKEC TOU TIPONYOUEVOU

XELPOUPYELOU
*oe evnAlko MAnBuouo Galié et al. Eur Heart J 2009;30:2493—-2537.




Alapuyec pokaAoUEVEC aro 2K:
Avatopuiko-taBoduaoLoloyikn taglvopnon

Tunog dtaduyng

AnAéc StapuyEg pL To ENIMESO TNG TPLYAWXLVOG
EAAelupa pecokoATiikou dtadpaypatoc (Secundum, sinus venosus, Primum)
OALKA A LEPLKNA KN ATtOPPAKTLKI OVWHAAN EMLOTPOGDI TWV TIVEU LOVIKWV
dAeBwv

AnA£c SLapuyEG HETA TO EMIMESO TNG TPLYAWXLVOG
EAAELLpO LECOKOLALAKOU SLodbpAyLOTOC
AvoLytoc aptnplakoc (BotaAelog) mopog

2UVOUAOUEVEC SLadUYEC

20vOeTn ouyyevic kapdlonabdewa
EAAeLpa KOATIOKOLALAKOU SLoidbpayLaToC
Koo aptnpLlakd oTEAEXOC
Movnpng KotAia
MetaBeon Twv PEYAAWV apTNPLWV
AM\a ocuvBetTa eAAelppaTO

Galie et al. Eur Heart J 2009;30:2493—-2537.



Alapuyec mpokahoupeveg amo 2K:
Avatoptko-rioBodpucLoloyikn tafvopnon

ALOLOTOOELC

ALpoSUVAMLKOC Ttpoadloplopnac (Oplopdc Qp/Qs)
Neploplotikec (KAlon mieonc ekatepwOBev Tou eAAELLUATOC)
M TLEPLOPLOTLKEC

AVOTOMLKOC
Muwkpa ewc petpta (ASD < 2,0 cm kot VSD <£1,0 cm)
Meyaa (ASD > 2,0 cm kot VSD > 1,0 cm)

Galie et al. Eur Heart J 2009;30:2493—-2537.



Alapuyec mpokahoupeveg amo 2K:
Avatoptko-rioBodpucLoloyikn tafvopnon

KateOuvon tn¢ emkowvwviog

Kuplw¢ ano tn cuoTNUATIKA TTPOC TNV ITVEUOVLKN
KukAodopia

Kuplwc arno tnv mveupovIKNA MPOG TN GUCTNHOTIKN
KukAodopia

Apndidpoua

Galie et al. Eur Heart J 2009;30:2493—-2537.



Alapuyec mpokaAoUupevec amo 2K:
Avatoptko-rioBodpucLoloyikn tafvopnon

2XETL{OMEVEC KOPOLOKEC KOl EEWKAPOLAKEC
OLVWHAALEC

Status emdL0pOwong

Aveyxeipntn
Mapnyopntikn EMEpBaocn

AlopOwpEvn

Galie et al. Eur Heart J 2009;30:2493—-2537.



~ AMAayr ota Snuoypadikd SESOHEVA TWV
OUYYEVWV KapoLomabelwyv

c
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Gatzoulis MA, et al. Eur Respir Rev 2009; 18:154-61.



[Tpo0odEUTIKI au¢non ToOu apIBUoU TV
EVNAIKWY PJE 2ZUYYEVEIC KapOIoTTABEIEC

400.0004 o mAneuopsE Twv EvnAikwy aoBEviV
350.000 HE ZK augavel oe oxEon HE TOV

Traudiarpiké
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L) EviAikeg pe ZK L) Naidia pe ZK (90% Twv yevwAoEwyY Jwvraviv VEoyvwy Ue ZK)
W 18 etwv pe ZK (80% Twyv maidiwy pE ZK) W Mevwnoeg dwvrwy Pe ZK (0,8% Twy yevvAoewy {WvTwy)

Kaemmerer et al. Dtsch Med Wochenschr 2005;130:97-101.




Emifiwon og aoBeveic ye ES

=2
o
m
=
c
3
]

=tandardised
mortality ratio 3.8,
95% Cl 2.0-7.0;
p=0.001

~ Predicted
~._ survival

1
\—L Simple

lesion

|

| Complex

! lesion |
Eisenmenger patients
Log-rank p=0.02

[ [ I |
40 60 a0

MpoPAenopevn emBiwon o€ ES cuyKkpLtika e vytq mMAnOuopno

Diller GP, et al. Eur Heart J 2006; 27:1737-42.



H POYVWOoN TwV aoBevwy pe ZUuyyevn —
- KapdbriomaBeia & MAY oyxetiletal pe to FC

e
= P FC -1V -
S e O1 acOeveig o€ FCI-
> 397 34.3 ' ,
= |_ gMpavifouv
< | KaAUTEPN eTIfiwon
£ 257 f N -
) ; S S,
= A 16.4
f_:lf'; 157 il l- |
£ FC I-lI
e 1.
O =1 & S ™~ O

o 1 2 _3 4 5 6 7
Time (years)

nl23 89 8 65 51 37 25 17 Log-rank p=0,006
nl06 99 88 80 65 59 44 35 N= 229

Dimopoulos K, et al. Circulation 2010; 121:20-5.
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Adapted from Galieé N, et al. Eur Heart J 2009; 30:2493-537.



/
~ Differential diagnosis of PAH

%\

/// \
- TT| =
AN i |

PVOD, Drugs, = = Porto- Schisto- Chronic
HIV CHD . . .
PCH Toxins pulmonary somiasis hemolysis

4
Idiopathic or heritable PAH

Adapted from Galie N, et al. Eur Heart J 2009; 30:2493-537.



“TIpoyvwOoTLKOL TT

Better prognosis

No
of RV failure

Rate of progression of

symptoms
No

(|
Longer (> 500 m)*

Syncope
WHO-FC
6 MWT

Peak O, Consumption
> 15 ml/min/kg

testing

Better Prognosis

No pericardial effusion
TAPSE > 2.0 cm

Right atrial pressure < 8 mmHg
and CIl = 2.5 L/min/m?

Determinants of Prognosis

Clinical evidence

Cardio-pulmonary exercise

BNP/NT-proBNP plasma levels

Echocardiographic findingst

Haemodynamics

OPOLYOVTEC

Worse Prognosis

Yes

Rapid

Yes

v

Shorter (< 300 m)

< 12 ml/min/kg

Peak O, consumption

Very elevated and rising

Pericardial effusion
TAPSE <1.5cm

RAP > 15 mmHg or
Cl < 2.0 L/min/m?

Galie N, et al EHJ 2009;30(20):2493-537.



Pathological changes in the distal—
pulmonary arteries in PAH

A. Normal B. PAH C. Advanced PAH

~

FC Il FCIV
I Time scale I Time scale I
Variable/unknown Months — Years
B and C may represent
initial and advanced phases Galie N, et al. Eur Heart J 2010; 31:2080-6.
of PAH, respectively Images courtesy of Dr. Carol Farver, Cleveland Clinic.

By permission of Oxford University Press.



“Pathobiological processes in PAH

ADVENTITIA

= Inflammatory cells & fibrosis
= 1T Cyto/chemokines, matrix metalloproteases, tenascin & B-FGF

MEDIA
* Smooth muscle cell hyperplasia
= Membrane potassium channel ] f'lk!“T:gIYIA
dysfunction & T intracellular Myofibro .ast
calcium concentration hyperpla3|a
= Fibrosis

= | BMPRs & T angiopoietin

= 1 PDGF receptors
= 1 Cyto/chemokines

ENDOTHELIUM

= 1 Endothelin, thromboxane A2, VEGF
= | Prostacyclin, NO/cGMP, BMPRs

BLOOD

= Hypercoagulability & platelet dysfunction
= 1 Serotonin & PDGF
= | Vasoactive intestinal peptide

B-FGF: basic fibroblast growth factor; BMPR: bone morphogenetic protein receptor;
PDGF: platelet-derived growth factor; VEGF: vascular endothelial growth factor

Galie N, et al. Eur Heart J 2010; 31:2080-6.



The three pathways in

\/’/

~ PAH pathogenesis

Endothelin pathway NO-cGMP pathway Prostacyclin pathway
Pre-pro-ET — pro-ET L-arginine — L-citrulline Arachidonic acid — Pgl,
Endothelin-1 Nitric oxide Prostacyclin (Pgl,)
Vasoconstriction Vasodilatation Vasodilatation
Proliferation Anti-proliferation Anti-proliferation

ET, / \ ET, 1

4 o
Endothelin receptor (~) PDE-5 inhibitors @ Prostacyclin -

antagonists derivatives
Adapted from Humbert M, et al. N Engl J Med 2004; 351:1425-36.



/

ET-1 plays an important role in tissue remodeling

. Endothelial
Triggers for PAH Sl

Endothelin-1

Smooth muscle Endothelium

Lung vascular and
structural remodeling

Dupuis J. Eur Respir J 2008; 31:407-15.



Prostacyclin and NO play important roles in
~vascular function

Guanylyl N Adenylate
GTP /\ /\ ATP

cGMP cAMP

Vessel Platelet

Lung vascular and {_ |
structural remodeling

Adapted from Mitchell JA, et al. Exp Physiol 2008; 93:141-7.




Avoid pregnancy (I-C) General measures and supportive therapy ®| Diuretics (I-C|
Influenza and pneumococcal Oxygen* (I-C)

immunization (I-C) Oral anticoagulants:
Supervised rehabilitation (l1a-B) Expert Referral (I-C) IPAH, heritable PAH and PAH
Psycho-social support (lla-C) due to anorexigens (lla-C|
Avoid excessive physical activity (I1I-C) Acute vasoreactivity test (1C for IPAH| ~ APAH (lIb-C}

(lIb-C for APAH) Dlgﬂllﬂ (IIb-C)

ﬁ VASOREACTIVE |—| NON VASOREACTIVE @

WHO FC HiI INITIAL THERAPY

CCB [I C) Recommendation- WHO-FC WHO-FC WHOFC
Evidence Il [l v

l-A Ambrisentan,Bosentan | Ambrisentan, Bosentan, Epoprostenol i.v.
Sildenafil Sitaxentan, Sildenafil
Epoprostenol i.v., lloprost inhaled
Sustained response B Tadalafil t Tadalafil

(WHO-FC Hi) Treprostinil s.c., inhaled t

Sitaxentan lloprost i.v., Teprostinil i.v. Ambrisentan, Bosentan,
Sitaxentan, Sildenafil, Tadalafilf,
lioprost inhaled, and i.v.

YES NO Treprostinil s.c., i.v., Inhaled {

_ Initial Combination Therapy
Continue CCB

v y 2 Galie N, et al EHJ 2009;30(20):2493-537.

Fad alRTd 1B T ol o af &



