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Hipertensao Pulmonar

Conflito de interesses:

O servigco de pneumologia do Hospital Madre Teresa
participa de ensaios clinicos com as seguintes empresas:

. Encysive

. Myogen

. Sanofi Aventis
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Hipertensao Pulmonar

Definicdo Hemodinamica
Cat. Cardiaco direito
HP = PAPmMm >25 mmHg
>20 mmHg?

HAP = Poap <15 mmHg
HVP =Poap > 15 mmHg

Consequéncias
Hipertrofia VD
~aléncia VD

Dispnéia, sincope, morte



Fisiopatologia da Hipertensao Pulmonar

Pathogenesis? Pathology Pathophysiology/Symptoms

RISK FACTORS
Idiopathic, drugs and toxin,
CTDs, HIV, portal
hypertension, CHD,
schistosomiasis, CHA

GENETIC PREDISPOSITION
*Mutations: BMPR2, ALK1, ENG
*Polymorphisms?

* Genetic susceptibility?

WHO-Functional Class | " n v
¥

Timescale Variable/unknown

Months-years



Fisiopatologia da Hipertensao Arterial Pulmonar

A HAP é uma doenca das artérias pulmonares de pequeno calibre
caracterizada por proliferacdo e remodelamento vascular
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aminar concéntrica da intima "




Tratamento da Hipertensao Arterial Pulmonar

pathway pathway pathway
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Fisiopatologia da Hipertensao Pulmonar

Genética

Bone Morphogenetic Protein Receptor 2

v Mutagcdo do gene BMPR2 foi
iIdentificado em 40% dos casos de
HAP familiar e 15% dos casos de
HAPI.

BMPR-II domains

Ligand
binding

*® @
B

Transmembrane

Kinase

v Mutagcdo no ALKl e Endoglin
foram relacionados a pacientes com
HAP.

DRPESw

Cytoplasmic
tail

Lee SD J Clin Invest 1998
Deng Z. Ann J Hum Genet 2000




Classificacao da Hipertensao Pulmonar — Nice 2013

1 - Hipertensao arterial pulmonar 3 - HP devido a doenga pulmonar / hipoxemia
— HAP idiopatica » DPOC
— HAP hereditaria » Doenga pulmonar intersticial
* BMPR2 » QOutras doengas pulmonares
* ALK1, SMADY, CAV1, KCNK3 » Disturbio respiratorio do sono
* Desconhecido » Anormalidades do desenvolvimento
— Induzido por droga e toxina » Exposi¢ao cronica a grandes altitudes
— Associada a: » Doengas do desenvolvimento pulmonar
. Doenca do tce conjuntivo » Hérnia diafragmatica congénita
) H!V . » Displasia broncopulmonar
. Hipertensao porta
. Doenga cardiaca congénita 4 - HP doenga embdlica ou trombética cronica

. Esquistossomose
HP persistente recém-nascido
1’ — Doenga pulmonar venooclusiva (DPV) e/ou 5 — HP com mecanismo multifatorial ou ndo esclarecido

Hemangiomatose capilar pulmonar (HCP)

» Desordens hematoldgicas: doenga mieloproliferativa,
esplenectomia, Anemia hemolitica cronica.

» Desordens sistémicas: vasculites, sarcoidose, histiocitose-
X, LLM, neurofribromatose.

» Disfungdo diastdlica » Desordens metabdlicas: doenga de depdsito glicogénico,

» Disfungdo sistdlica doenca de Gaucher, desordens tireoidianas.

Doengas cardiacas congénitas nao relacionadas a shunts

sistémico pulmonar

»  Qutros: obstru¢ao tumoral, mediastinite fibrosante,
insuficiéncia renal cronica em dialise, outras.

5t World Symposium on Pulmonary Arterial Hypertension. JACC 2013;62:D34-41

2 — HP devido a doenga cardiaca esquerda

» Doenga valvular 3

» Obstrugao congénita ou adquirida da via de
saida do corac¢ao esquerdo



Classificacao da Hipertensao Pulmonar — Nice 2013

Table 3 Haemodynamic definitions of pulmonary hypertension®

Definition Characteristics* Clinical group(s)®

PH PAPm 225 mmHg All

Pre-capillary PH PAPm 225 mmHg |. Pulmonary arterial hypertension
PAWP <I5 mmHg 3.PH due to lung diseases

4. Chronic thromboembolic PH
5.PH with unclear and/or multifactorial mechanisms

Post-capillary PH PAPm 225 mmHg 2.PH due to left heart disease
PAWP >|5 mmHg 5.PH with unclear and/or multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg and/or
(Ipc-PH) PVR <3 WU*

Combined post-capillary and pre-capillary PH | DPG 27 mmHg and/or
(Cpc-PH) | PVR >3WUs




Classificacao Diagnostica da Hipertensao Arterial

Pulmonar

1 - Hipertensao arterial pulmonar

— HAP idiopatica
— HAP hereditaria
* BMPR2
e ALK1
* escondido

— Induzido por droga e toxina

— Associada a:
. Doenga do tce conjuntivo
. HIV
. Hipertensao porta
. Shunts pulmonar sistémico
. Esquistossomose
. Anemia hemolitica cronica

— HP persistente recém-nascido

1’ — Doenca pulmonar venooclusiva
e/ou Hemangiomatose capilar pulmonar

JACC 2009;54:543-S54
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Sobrevida na HAP:
Comparacao de varias etiologias

Doenca cardiaca
congénita

\ —

Portopulmonar

HAPI

Doenca vascular do
colageno

HIV

Anos

Vallerie V. et al. Circulation. 2006;114:1417-1431




Pulmonary Arterial Hypertension (PAH) is an Uncommon Cause of Pulmonary Hypertension (PH) in an
Unselected Population: The Armadale Echocardiography Study

* Armadale, cidade Austrdlia com 160 000. habitantes
* Dezembro 2002 — Dezembro 2005
* 4579 realizaram Eco. (2.9% populacao)

Total ||483 |
|Left Heart Disease 11380 (78.7%) |
|Congenita| Heart Disease ||9 (1.9%) |
[Lung Disease and and/or Sleep Related Hypoventilation (Cor Pulmonale) |[4? (9.7%) |
|Chronic Thromboembolic Pulmonary Hypertension ||3 (0.6%) |
[Pulmonary Arterial Hypertension |[11 (2.3%) |
|Unknown |33 (6.8%) |

Gabbay et al ATS 2007 A713

6.8%
- B DCE
0.6% 78,7% = bee
I DP-DS
9.7% B HPTEC
Lo B HAP
[] DESCONHECIDA




Hipertensao Pulmonar

Pulmonary Arterial Hypertension in France
Results from a National Registry
* 674 pacientes adultos 18-85 anos (m =50 anos)

e 15 casos / milhdo adultos (sobrevida 88% - 1 ano)
2,4 casos / milhdo adultos / ano

* Frequéncia (%)

e 17 centros universitarios na Franca (2002 — 2003)

Idiopatica 39,2
DTC 15,3
CC 11,3
H.porta 10,4
Anorexigeno 9,5
HIV 6,4
Familial 3,9

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



Hipertensao Pulmonar

Registro Nacional de Hipertensao Pulmonar

Hipertensao Arterial Pulmonar

o Idiopatica

17% Hereditaria

DTC

Cardiopatia congénita

Hipertensao Portal

» HIV
Esquistossomose

4%
2%
n= 791 pacientes




2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate

Low

Consider left heart disease and lung diseases
by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

No signs of severe
PHIRY dysfunction

v

Consider other causes
and/or follow-up (Table 9)

Diagnosis of left heart diseases or
lung diseases confirmed?

Signs of severe PHIRV
dysfunction

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography

Heritable

PVOD/PCH

CTD < >

VIQ scan® Refer to PH
Mismatched perfusion defects? expert centre
Refer to PH S
expert centre *

RHC (Table 10)
mPAP >25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units

Consider other
causes
m

PAH likely
Specific diagnostic tests

CHD

pulmonary

Schistosomiasis

v

Idiopathic
PVOD/PCH

Idiopathic

PAH

Eur Respir J 2015;46:1855



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Symptoms, signs, history suggestive of PH
Echocardiographic probability of PH (Table 8)
High or intermediate Low

v Y
Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

Yes Diagnosis of left heart diseases or
* lung diseases confirmed?

No signs of severe Signs of severe PH/RY
PH/RY dysfunction No dysfunction

Treat underlying VIQ scan® Refer to PH
disease Mismatched perfusion defects? expert centre
Yes Refer to PH o
+ expert centre +

Eur Respir J 2015;46:1855



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

\ M \J
Treat underlying VIQ scan* Refer to PH
disease Mismatched perfusion defects? expert centre
Yes Refer to PH S
expert centre +
CTEPH possible: RHC (Table 10)

No

CT pulmonary angiography,
RHC +/- Pulmonary Angiography

mPAP >25 mmHg, PAWP
ACH <15 mmHg, PVR >3 Wood units

PAH likely Consider other
Spedﬁc diagnostic tests causes
< = CHD
>
< Porto-

3 pulmonary

-

- >

< .l Schistosomiasis
v v

Heritable Idiopathic Idiopathic Heritable
PYOD/PCH PYOD/PCH PAH PAH

Eur Respir J 2015;46:1855



Hipertensao Pulmonar

Registro do NIH Sobrevida em 1 ano 3 anos 5 anos
68% 48% 34%
- 100 Median Survival = 2.8 years
g Sobrevida
o média
D @ EES)
o
g 40 NYHA classel e ll 58.6
)
O 20}
2 NYHA classe Il 31.5
0 1 1 | 1 1 1 | 1 ] J
0 5 1 15 2 25 3 35 4 45 5

NYHA classe IV 6.0

Years of Follow-up

D’ Alonzo et al. Ann Intern Med 1991; 115:343-9



Eco-doppler vs medicoes hemodinamicas

« Alta correlacao entre
VRT e mPAP no CCD

(0.57-0.93)" ~ 100 2
> R =0.4515
- Boa sensibilidade T o
(0.79—1..(.)0.) g -0 Falso
e(gst_%cé‘g()::dade Tg?) 28 Positivo /
- 40
:;3_ 20 //
> 20 '
S I Falso negativo
= 0
0 2025 40 60 80

MmPAP (mmHg) at CCD

1. Barst RJ, et al. J Am Coll Cardiol 2004; 43:40S-7S.
Mukerjee D, et al. Rheumatology 2004;43:461-6.
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Hipertensao Pulmonar

Ecocardiograma

Papel chave no diagndstico da HP
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Hipertensao Pulmonar

Ecocardiograma

Papel chave no diagndstico da HP
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Classificacao e investigacao diagnostica

Ecocardiograma

VRT (m/s) |Sinais indiretos HP Probabilidade
HP

<2.8 Presente Intermediaria
29a34 Ausente

Equacao de Bernoulli. PAPs = 4(VRT)2 + PAD




Guidelines for the diagnosis and treatment
of pulmonary hypertension ESC/ERS GUIDELINES

Better prognosis Determinants of prognosis Worse prognosis

Clinical evidence of RY failure

Rate of progression of symptoms ETIT

Syncope

wore I
Longer (>500 m)? 6MWT Shorter (<300 m)

Peak O, consumption >15 mL/min/kg Cardio-pulmonary exercise testing Peak O, consumption <12 mL/min/kg
NPT proBNP plsa vt oy i s
No pericardial effusion b Pericardial effusion
TAPSE® >2.0 cm Eetiocardiograpisic fusiings TAPSE® <I.5 cm
RAP <8 mmHg RAP>15 mmHg
and Cl >2.5 L/min/m? KHMamGynamics or Cl 2.0 L/min/m?

EHJ 2009



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Determinants of prognosis* - e e
{estimatad | yasr moktalicy) 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 No Occasional syncope® Repeated syncope*
WHO functional class LI i [\

6MWD >440 m 165440 m <l65m

Peak VO, >15 ml/min/kg Peak VO, PeakVO; <I | ml/min/kg
Cardiopulmonary exercise testing (>65% pred.) I 1=15 ml/min/kg (35-65% pred.) (<35% pred.)
VENCO:; slope <36 VE/VCO; slope 36-44.9 VEVCO; 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 3001400 ng/l NT-proBNP >1400 ng/l

NT-proBNP plasma levels

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

RA area >26 cm’?
Pericardial effusion

RA area <18 cm?

Imaging (echocardiography, CMR imaging) No pericardial effission

RAP <8 mmHg RAP 8-14 mmHg RAP >|4 mmHg
Haemodynamics Cl1>2.5 l/min/m? Cl12.0-2.4 l/min/m? Cl <2.0 l/min/m?
SvO; >65% SvO, 60-65% SvO, <60%

Eur Respir J 2015;46:1855



Conclusoes

e As principais células envolvidas no mecanismo fisiopatologico
da HP sao a célula endotelial e a célula muscular lisa

e Varias vias metabodlicas e moleculares estao envolvidas na
génese da HAP

e As vias da prostaciclina, endotelina e oxido nitrico sao hoje
responsaveis por opcoes concretas de tratamento para a HAP

* A vasoconstricao, associada ao remodelamento endotelial e
trombose in sito sao as principais alteracdes patologicas
responsaveis pela progressao da doenca



Conclusoes

Ao abordar um paciente com HP a primeira MISSAO do
médico é classificar corretamente o tipo de HP do paciente.

* A HP é, habitualmente, sub-diagnosticada. Devemos sempre
suspeitar de HP no paciente com dispnéia de causa nao
esclarecida.

* O ecocardiograma é o método de triagem ideal para os casos
indicados.

* Nunca devemos iniciar o tratamento especifico da HAP sem
antes realizar o estudo Hemodinamico.



Hipertensao Arterial Pulmonar

Tratamento 2018




Classificacao da Hipertensao Pulmonar — Nice 2013

1 - Hipertensao arterial pulmonar 3 - HP devido a doenga pulmonar / hipoxemia
— HAP idiopatica » DPOC
— HAP hereditaria » Doenga pulmonar intersticial
* BMPR2 » QOutras doengas pulmonares
* ALK1, SMADY, CAV1, KCNK3 » Disturbio respiratorio do sono
* Desconhecido » Anormalidades do desenvolvimento
— Induzido por droga e toxina » Exposi¢ao cronica a grandes altitudes
— Associada a: » Doengas do desenvolvimento pulmonar
. Doenca do tce conjuntivo » Hérnia diafragmatica congénita
) H!V . » Displasia broncopulmonar
. Hipertensao porta
. Doenga cardiaca congénita 4 - HP doenga embdlica ou trombética cronica

. Esquistossomose
HP persistente recém-nascido
1’ — Doenga pulmonar venooclusiva (DPV) e/ou 5 — HP com mecanismo multifatorial ou ndo esclarecido

Hemangiomatose capilar pulmonar (HCP)

» Desordens hematoldgicas: doenga mieloproliferativa,
esplenectomia, Anemia hemolitica cronica.

» Desordens sistémicas: vasculites, sarcoidose, histiocitose-
X, LLM, neurofribromatose.

» Disfungdo diastdlica » Desordens metabdlicas: doenga de depdsito glicogénico,

» Disfungdo sistdlica doenca de Gaucher, desordens tireoidianas.

Doengas cardiacas congénitas nao relacionadas a shunts

sistémico pulmonar

»  Qutros: obstru¢ao tumoral, mediastinite fibrosante,
insuficiéncia renal cronica em dialise, outras.

5t World Symposium on Pulmonary Arterial Hypertension. JACC 2013;62:D34-41

2 — HP devido a doenga cardiaca esquerda

» Doenga valvular 3

» Obstrugao congénita ou adquirida da via de
saida do corac¢ao esquerdo



Classificacao Diagnostica da Hipertensao Arterial

Pulmonar

1 - Hipertensao arterial pulmonar

— HAP idiopatica
— HAP hereditaria
* BMPR2
e ALK1
* escondido

— Induzido por droga e toxina

— Associada a:
. Doenga do tce conjuntivo
. HIV
. Hipertensao porta
. Shunts pulmonar sistémico
. Esquistossomose
. Anemia hemolitica cronica

— HP persistente recém-nascido

1’ — Doenca pulmonar venooclusiva
e/ou Hemangiomatose capilar pulmonar

JACC 2009;54:543-S54
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Sobrevida na HAP:
Comparacao de varias etiologias

Doenca cardiaca
congénita
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HAPI

Doenca vascular do
colageno

HIV

Anos

Vallerie V. et al. Circulation. 2006;114:1417-1431




Tratamento da Hipertensao Arterial Pulmonar

pathway pathway pathway
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IP receptor agonists PG, analogues®

Selective Dual
ERAs ERAs e\ 00 o5/ sl @ sGC
ET-1 / stimulators PDE-5i

Smooth

muscle
cell




Estudos clinicos na HAP

30 Years of PAH Trials Medications
PDES
7500 — Prepared by Dr.'Bemam min Fox . ERA
drbenfox@gmail.
Creative Commons BY-NC-SA ERA+PDES
+  Prostacyclin
+ PDES+Prost
ERA+Prost
+  Other
§ 5000 -
8
=l
2500 -
0- /‘,&bm S
| | | |
1990 2000 2010 2020
Year

Courtesy: Dr. Benjamin D Fox



Supervised exercisa training (A General measures and supportive thetapy Oral anticoagulants
Psycho al support (1.C) ‘ PAN, heritable PAH and PAH

Avoud stresuous physical activity due to aml(- (ll*h

Updated Treatment Algorithm of Boas L Oburtion 4

Influenza and poe: DCE Oxyg

Pulmonary Arterial Hypertension

Nazzareno Galie, MD,* Paul A. Corris, MD,t Adaani Frost, MD,} Reda E. Girgis, MD,§
John Granton, o/l Zhi Cheng Jing, MD,§ Walter Klepetko, MD,# Michael D. McGoon, MD,* WHOFC &1l
Vallerie V. McLaughlin, MD,j { loana R. Preston, MD, 1! Lewis J. Rubin, MD, &5 Julio Sandoval, MD,||||
Werner Seeger, MD,§9 Anne Keogh, MD#

Bologna, Italy; Newcastle, England; Houston, Texas; Grand Rapzds and Ann Arbor, Mi(bigan;

Rochester, Minnesota; Toronto, Canada; Beijing, China; Vienna, Austria; Boston, Massachusetts;
La Jolla, Calsfornia; Mexico City, Mexico; Giessen/Bad Nauheim, Germany; and Sydney, Australia

cc8 (1-C)

INITIAL THERAPY W H APPROVED DRUGS

YELLOW: Morbidity and mortality as primary end-paint in randomized controlled study or reduction in all-
cause mortality (prospectively defined)

. *Level of evidence Is based on the WHO-FC of the majority of the patients of the studies

J Am Coll Cardiol 2013;62:D60-72 tApproved only: by the FDA (macitentan, riociguat, treprostinil inhaled); in New Zaaland (iloprost i.v); In
Japan and S.Korea(beraprost)

1 Positive opinion for approval of the CHMP of EMA

Ambrisentan | Ambrisentan Epoprostenc L.y
Bosentan Bosentan
Macitentant$ | Epoprostenol iv
Riociguat! lioprost inhaled
Sildenafil Maclentant$
Tadalafil Riociguat?
Slidenafil
Tadalafil
Treprostinil s.c,, Inhaledt

lloprost Lv. t Ambrisentan, Bosentan
Treprostinil Lv. lloprost inhaled and |.v?t
Macitentanty
Riociguatt
Shidenafil, Tadalafil
Treprostinil 5.¢., |.v., Inhaledt

s —

Initial Como«nauon Therapy Initial Combination Thcraw

CONSIDER ELIGIBILTY

INADEQUATE CLINICAL
RESPONSE ; TATION

Sequential combination therapy (I-A

T INADEQUATE CLINICAL Referral for

RESPONSE LUNG TRANSPLANTATION
on MAXIMAL THERAPY

Prostanoids = *—— PDE-5i or
sGCS




ERS 2015: Evidence-based Treatment Algorithm for

Pulmonary Arterial Hypertension Patients
ma\/e PRTTCOTTTIET D) { General Measures

Patient Expert Center Supportive Therapy

Acute Vasoreactivity Test
CICIE) ey Vasoreactive (IPAH/hPAH/DPAH Only)

v

Non-Vasoreactive

Low or Intermediate Risk
(WHO FC 1I-111)

High Risk
(WHO FC 1V)

v

nitia Initial Oral Initial Combination
Monotherapy Combination Including 1V PCA

. v .
Patient Already On Consider Referral For Lung
Treatment > Transplantation

Inadequate Clinical Response

Consider Listing for Lung .
Transplantation Galié N et al. Eur Heart J. 2016;37:67-119.




Tratamento da Hipertensao Pulmonar

 Tratamento dos fenomenos associados
— Anticoagulacao (70%)
— Diuréticos (50% a 70%)
— Digital (25% a 50%)

— Oxigenio
Response/warlarin
100 gef-d-d-bedbedbbh
\-:o.\-....--o.-yii"‘i'i“-?i”..'ﬂ“
g™
g N
s i No arin
s 50 oo
3 No responseino warlarin
25-
1 1 1 11 1 1 1 1 _1 L
0 12 24 36 48 60

Months

Fuster et al. Circulation 1984 Rich et al. NEJM 1992




Tratamento da Hipertensao Pulmonar

Major bleeding with vitamin K antagonist
anticoagulants in pulmonary hypertension

100+

——— CTD-PAH
~ — — IPAH

o]
o
O
-d
m
o
i B

N
i

N
i
\
\
\

Major bleeding in PAH patients %
(o))
o

o
I

Follow-up years
Eur Respir J 2013;41:872-878



Tratamento da Hipertensao Pulmonar

THE EFFECT OF HIGH DOSES OF CALCIUM-CHANNEL BLOCKERS ON SURVIVAL IN
PRIMARY PULMONARY HYPERTENSION

* 64 pac. HPP. r
e 17 pac. (26%) respondedores. -

* Nifedipina 172 = 41 mg, e diltiazen 720
+ 208 mg.

0~ -0 -0--0-—0-—0-~0-~0 =0 —0- -0

80

* Sobrevida em 5 anos. 5 of
* 94% respondedores (16 de 17). -
* 55% nao respondedores (26 de 47). w0 bk

Months

Rich et al. N Engl J Med. 1992; 327:76-91



Tratamento da Hipertensao Pulmonar

Inhaled nitric oxide as a screening agent for safely identifying
responders to oral calcium-channel blockers
in primary pulmonary hypertension

O. Sitbon, M. Humbert, J-L. Jagot, O. Taravella, M. Fartoukh, F. Parent, P. Herve, G. Simonneau

Table 4. — Adverse events with high doses of calcium-
channel blockers

Responders {n=Y) Nonresponders (n=24)

No adverse Omne death, 12 h after completion of the
reaction protocol
Eight severe adverse events:
shock (n=1)

severe systemic hypotension (n=5)
vomiting (n=2)
Five major adverse events:
nausea (n=3)
headache (n=2)

Sitbon et al. ERJ. 1998



Tratamento da Hipertensao Pulmonar

Epoprostenol Bosentan Sildenafil
1996 2002 2005

100 - T
T E <& Placebo
Mawan 60+ o 60- @ 20 mg ofsildenafil
. ssac Bosentan, 250 mg z A 40 mg of sildenafil
! kAR 2 [ (n=70) £ 504 maso £ sildenafil
5 £ 2 W 30 mg of sildenafi
= £ g 40- 40
& B0 2 = =
o X8 I 301
g 0n o Bosentan, 125 mg =
E 404 cO 20 (n=74) ,‘5’ 20
— £
% v 2 S 104
.= by
. c X 0~ c
op{ = Epoprostencl (n ~ 41) G - e e (e = Al
=== Conventional therapy (n = 40) o= Placebo (n=69) 2 10l
«©
0 _20 1 ] Ll 1 1 -5 20
o %z 4 & & 1 1 b g 8 L G ; 3 1
Week
Week Week

N=81 N=213 N=265

N Engl J Med. 1996; 334:296-301
N Engl J Med. 2002; 346:896-903

N Engl J Med. 2005; 353:2148-57



ERS 2015: Evidence-based Treatment Algorithm for

Pulmonary Arterial Hypertension Patients
ma\/e PRTTCOTTTIET D) { General Measures

Patient Expert Center Supportive Therapy

Acute Vasoreactivity Test
CICIE) ey Vasoreactive (IPAH/hPAH/DPAH Only)

v

Non-Vasoreactive

Low or Intermediate Risk
(WHO FC 1I-111)

High Risk
(WHO FC 1V)

v

nitia Initial Oral Initial Combination
Monotherapy Combination Including 1V PCA

. v .
Patient Already On Consider Referral For Lung
Treatment > Transplantation

Inadequate Clinical Response

Consider Listing for Lung .
Transplantation Galié N et al. Eur Heart J. 2016;37:67-119.
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lloprost Ambrisentan Tadalafil
2002 2008 2009

60 ™
E 401 —=—10 mg ambrisentan E = 2 g‘;u::o
> E 50 1 -#- 5 mg ambrisentan - [ 2 60 - 10mg
= lloprost @ | - e — v 20my
= g 40 | —o-Placebo el T g - o 0me
% 204 — ; 30 4 - 5 -
g a il 1 S E— 2w 3 | —
& o 20 1 = A i H B .
&= = J = P=p.00s g o i T |l = e
a 0 T 10 / an e J
< \f 2 o A . E 8- T A .
- T 2 0 . — f— &=
=2 Placabo s —— 3 I PO BT LR -
3 -204 s 10 ] s e e ) |
2 < 20 L
c § é/
s -30 - 2°
= -40- o
Base Line 4 Wk 8 Wk 12 Wk Week 0 Week 4 Week 8 Week 12 T T
[} 4 8 12 1%
Weeks

N=203 N=353 N=341

N Engl J Med. 2002; 347:322-329
Circulation. 2008; 117:3010-3019

Circulation. 2009; 119:2894-2903
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Epoprostenol Efeitos colaterais

* Efeitos colaterais menores

— Dor de cabega, Dor na mandibula,
Diarréia, Rubor

 Complicagoes severas
— Ascite, edema pulmonar (DPVO, HPC)

* Complicagoes associada ao sistema de
infusao

— Infecgao (0,26 infecg¢oes por 1.000
cateteres dia)

— Trombose, sangramento, pneumotodrax
* Desenvolvimento de tolerancia

 Custo (150.000-200.000
euro/paciente/ano)
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HAPI - DTC - HPTEC

lloprosti inalado ore-
(A'R StUdy) NYHA : Il = IV

lloprost = 2.5 -5 ug 6-9/d

pm lloprostinalado B8 Placebo

p=0.032 p=0.007

25%

Melhora Melhora Desfechos
> 10% > 1 classe Combinados
Olschewski et al. N Engl J Med 2002; 347:322-9 TC6M NYHA
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Treprostinil

TC6M

£
T 40 .
g +36,111
= - b _—
i
e 20 - = |
g , -
. S 4 o :~‘
& 10 —— B "
-3 +#33=10
= * i
2 o mEmm il | s :
# )
-10 — - ; :
<50 50t0<82 82to<138 >13.8 (ng/kg/min) \
(n = 45) (n = 55) n = 49) (n=53)

M
04/
Wi
T
¥

o i
) '“ilf}iﬁfw?“',y‘,{l (I l:l
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Simonneau 2002
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CHEST Original Research

PULMONARY VASCULAR DISEASE

|l I

Patinnts Randcmized
(N = 310)

Oral Treprostinil for the Treatment of
Pulmonary Arterial Hypertension in Patients
Receiving Background Endothelin Receptor
Antagonist and Phosphodiesterase Type 5

Inhibitor Therapy (The FREEDOM-C2 Study) e [““"",7‘ J [“““mnj"“"»g;, J e
Clinicat Warening = 4 v Cliniesl Worsening = 4
A Randomized Controlled Trial s = ‘ AR s

+ Lostio FollawUp = 1

Victor - Tavson. MD. FCCP: Zhi-Chene lino. MD. FCCP: Kai-Fenr Xe. MD

15
. P08y Table 3—Summary of Clinical Worsening
o
& E Oral Treprostinil Placebo
5 o 107 Category (n=157) (n=153)
es 1 gor,
% § No clinical worsening 146 (93) 143 (93)
so J Clinical worsening 11 (7) 10 (7)
[ g 5 Death 6(4) 4 (3)
§ = Hospitalization for right-sided 4 (3) 2(1)
© : -
heart failure
= 20% decrease in 6MWD and 1(<1) 3(2)
0 - additional therapy
Week 4 Week 8 Week 12 Week 16 Added parenteral prostacyclin 0(0) 1(<1)

Data are presented as No. (%). See Table 1 legend for expansion of

FIGURE 2. Change in 6MWD. For week 16, there was a median abbrevition:

treatment eﬂe ot of 10.0 m (P=.089). Data are presented as p]aceb()-
corrected Hodges-Lehmann between-treatment median differ-
ences. BMWD = 6-min walk distance.

CHEST. 2013; 144(3):952-958
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Combination of bosentan with epoprostenol in pulmonary arterial
hypertension: BREATHE-2

M. Humbert*, R.J. Barst®, .M. Robbins”, R.N. Channick’, N. Galie$, A. Boonstra’, L.J. Rubin*,
E.M. Horn*, A. Manes$, G. Simonneau*

Randomized Study of Adding Inhaled lloprost to
Existing Bosentan in Pulmonary Arterial Hypertension

Vallerie V. MclLaughlin, Ronald J. Oudiz, Adaani Frost, Victor F. Tapson, Srinivas Murali, Richard N. Channick,
David B. Badesch, Robyn . Barst, Henry H. Hsu, and Lewis ]. Rubin

Addition of Sildenafil to Long-Term Intravenous Epoprostenol Therapy
in Patients with Pulmonary Arterial Hypertension

A Randomized Trial

Gérald Simonneau, MD; Lewis J. Rubin, MD; Nazzareno Galié, MD; Robyn J. Barst, MD; Thomas R. Fleming, PhD; Adaani E. Frost, MD;
Peter J. Engel, MD; Mordechai R. Kramer, MD; Gary Burgess, MD; Lorraine Collings, MSc; Nandini Cossons, MD, PhD; Olivier Sitban, MD;
and David B. Badesch, MD, for the PACES Study Group*



Goal-oriented treatment and combination therapy for pulmonary arterial hypertension

Diag de HAP
Teste vasoreatividade negativo
Classe Ill ou IV NYHA

123 pacientes

Exame inicial e 2 — 6 meses de reavaliacéo para
definir o tratamento ideal (TC6M > 380 m,
Vo, > 10.4 mL. Min-. kg)

Objetivo do tratamento nao atingido Objetivo do tratamento atingido

l —

— Iniciar BRE / IFD5

Continuar o tratamento

v

R Adicionar BRE / IFD5 Continuar o tratamento

v

Continuar o tratamento

v

— > | Adicionar lloprost inalado

SN Passar de lloprost
— inalado para venoso

Continuar o tratamento

v

- Encaminhar para o
transplante de pulméao Hoeper MM Eur Respir J 2005; 26: 858-863
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1.0 4~
I 4
% 0.8 o m
& R !
T Swwg . i T
s 0.6 4 N-‘.-.___-- eseanea
- ~ea
n B ol
b
> 0.4 -
©
- |
S
3 0.2 4
0 r

0 6 12 18 24 30 36
Months

89 pacientes com HAPI com tratamento sequiencial () comparado com grupo
historico controle (......) e com expectativa de sobrevida (------ )

#p=0.011
1 p=<0.001
Hoeper MM Eur Respir J 2005; 26: 858-863



A meta-analysis of randomized controlled trials in pulmonary arterial hypertension

Nazzareno Galie*, Alessandra Manes, Luca Negro, Massimiliano Palazzini,
Maria Letizia Bacchi-Reggiani, and Angelo Branzi

Total number of articles after searching for Pulmonary

Hypertension and Randomized Controlled Trials: 683 v Medline, Jan/1990 - Out/2008

> Animal studies: 12

yal ot concerning pulmonary hypertension: 281

v Analise inicial incluiu 23 estudos
com bragco placebo e 2
comparando duas drogas ativas

Not concerning pulmonary arterial hypertension
(other pulmonary hypertension types): 207 v

Duracdo media dos estudos foi
Reviews: 103 de 14.3 semanas

Not randomized controlled trials: 36 v Tratamento ativo foi associado

> com uma redugéo na
_ : mortalidade de 43%
>

Randomized controlled trials i n pulmonary arterial

\4

hypertension Included In the meta-analysis: 23

European Heart Journal (2009) 30. 394 - 403




Vascular Medicine

Survival in Patients With Idiopathic, Familial, and

Anorexigen-Associated Pulmonary Arterial Hypertension in
the Modern Management Era

| 2002/2003 French PAH Registry |

| 674 PAH patients |

320 patients with an
associated condition

v

103 connective tissue diseases
76 congenital heart diseases
70 portal hypertension
42 HIV infection
29 with two risk factors

familial, or anorexigen-
associated PAH

354 patients with idiopathic,

l

v

-

56 incident cases ] |298 prevalent cases]

|

v

-

134 prevalent
cases diagnosed
<36 months
before inclusion

164 prevalent
cases diagnosed
>36 months
before inclusion

]

190 patients with
idiopathic, familial, or
anorexigen-associated PAH
diagnosed <36 months
before inclusion

40+

Survival, %

20+

— Observed
— Predicted (NIH Registry)

No. at risk
All patients 56

69

] 1
12 24 36
Time, months

98 113 120 127 133

Circulation. 2010:122:156-163



Survival in incident and prevalent cohorts of
patients with pulmonary arterial
hypertension

a)
2002-2003 French PAH cohort
n=674 =
o~
©
S
v v g
Idiopathic, familial or PAH with associated %)
anorexigen-associated conditions @
ik n=320 S
—3 —
n » 103 connective tissue diseases «© 0.4
« 76 congenital heart diseases =2
« 70 portal hypertension g
* 42 HIV infection O
l « 29 with two risk factors 0.2
v v
Incident | | Prevalent cases | | Prevalent cases 0.0 ; : 1
cases diagnosed diagnosed . 0 12 24 36
n=56 <36 months >36 months
before inclusion | | before inclusion Time months
n=134 n=164 .
. [ Subjects n
T
B Incident 56 48 39 29
Prevalent 298 263 222 192

Eur Respir J. 2010;36:549-555
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* Qual o perfil do paciente?
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* Qual o perfil do paciente?
 Como tratar o paciente?



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Determinants of prognosis* - e e
{estimatad | yasr moktalicy) 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 No Occasional syncope® Repeated syncope*
WHO functional class LI i [\

6MWD >440 m 165440 m <l65m

Peak VO, >15 ml/min/kg Peak VO, PeakVO; <I | ml/min/kg
Cardiopulmonary exercise testing (>65% pred.) I 1=15 ml/min/kg (35-65% pred.) (<35% pred.)
VENCO:; slope <36 VE/VCO; slope 36-44.9 VEVCO; 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 3001400 ng/l NT-proBNP >1400 ng/l

NT-proBNP plasma levels

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

RA area >26 cm’?
Pericardial effusion

RA area <18 cm?

Imaging (echocardiography, CMR imaging) No pericardial effission

RAP <8 mmHg RAP 8-14 mmHg RAP >|4 mmHg
Haemodynamics Cl1>2.5 l/min/m? Cl12.0-2.4 l/min/m? Cl <2.0 l/min/m?
SvO; >65% SvO, 60-65% SvO, <60%

Eur Respir J 2015;46:1855
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‘ ORIGINAL ARTICLE ‘ SERAPHIN lnvestigators
Macitentan and Morbidity and Mortality =
in Pulmonary Arterial Hypertension "

v 742 pacientes.

Patients without an Event (%)
&

404
304 - Macitentan, 10 mg
v Diminui o risco de morbi mortalidade em "] w
relacdo ao placebo, risco reduzido em 45% o
grupo de 10 mg, 30% grupo de 3 mg. Months
. . - ::{:t:oms'( 250 188 160 135 122 64 23
v ~3.5% pacientes tiveram elevacao de Mictentan lomg 22 28 1 1 s o 4
transamlnases 3 vezes acima do Ilmlte da‘ Figure 1. Effect of Macitentan on the Composite Primary End Point
norm al | d ad e (f:f a FiArst Ecv:nt Related to Pulmonary Arterial Hypertension or Death
- om Any Cause.

N Engl J Med 2013;369:809-18
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ORIGINAL ARTICLE

Riociguat for the Treatment
of Pulmonary Arterial Hypertension

PATENT-1 Study Group 40+ 233

=== Riociguat 235 ]
s Placebo

N=443

’ 85 Patients were screen od ‘ 30

141 Were exchuded
4 [1%6) Had adverse event
129 (22%) Werz not elgible
8 [1%¢) Withdrew consent

e

'

445 Underwent randomization

10+

—u-l 2 (D.4%%) Underwent randomization in erroe

Change from Baseline in 6-Minute Walk Distance (m)

' Q= & iy 2 i i o A e S 0 2 O S i e i
| 443 Received at least one dose of study drug | 126
© Observed
l -104 % Imputed
254 Were assigned to nociguat 63 Were assigned to riociguat ! ) ) ; J :
126Were assigned to placedo ’ atadose upto 2.5 mg at a dose capped at 1.5 mg 0 2 4 6 8 10 12
T T
Week

v Estimulador da guanilato ciclase soluvel (sGC) N Engl J Med 2013;369:330-40
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Selexipag: an oral, selective prostacyclin
receptor agonist for the treatment of
pulmonary arterial hypertension

Gérald Simonneau*, Adam Torbicki”, Marius M. Hoeper', Marion Delcroix’,

v Prostanoide oral, agonista do receptor da prostaciclina. Apos hidrolise, Selexipag e seu
metabolito, MRE-269, tem uma grande afinidade pelo receptor da prastaciclina, com um
modo de acdo semelhante a prostaciclina endogena, porem quimicamente distinto e com
uma farmacologia diferente.

47 :INE W Demographics and aetiology of pulmonary g 60
arterial hypertension (PAH) (all-treated set) 2 g N=42
= [}]
Placebo Selexipag § 40 -
Subjects n 10 33 E 30-
Demographics -
Male/female 2/8 (20.0/80.0) 6/27 (18.2/81.8) g 20 - T v
Age yrs 5384163 5484168 g TE +24.2 m (95%
Weight kg 70.6+13.9 68.7+12.4 B CL-23.7-72.2)
Caucasian/other 9/1 (90.0/10.0) 29/4 (88.0/12.0) ‘5 0
Aetiology of PAH C:D
Idiopathic PAH 7 (70.0) 24 (72.7) jo -10 -
Hereditary PAH 1(10.0) 1(3.0) S 0. Il
Anorexigen-induced PAH 2 (6.1) Placebo Selexipag
PAH-CTD 2 (20.0) 4 (12.1) (n=10) (n=32)
PAH associated with congenial 2 (6.1)

heart disease Eur Respir J 2012; 40:880
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®

CrossMark

Patients without an event %

100+

90-
80-
70-
40
50

40+

Bosentan added to sildenafil therapy in
patients with pulmonary arterial
hypertension

Vallerie McLavahlin', Richard N. Channick®, Hossein-Ardeschir Ghofrani®,

hazard ratio 0.831, 97.31% Cl 0.582-1.187; p=0.2508

~— Bosentan
Placebo

3 12 16 20 24 28 32 36 40 4 48 52 56 60
Time months

P
<«
i~
~

TABLE 2 Primary end-point events in the placebo and bosentan groups

Placebo Bosentan
Patients n 175 159
Primary end-point event 90 (51.4) 68 (42.8)
Worsening of PAH* 52 (29.7) 32 (20.1)
Hospitalisation for PAH or start of i.v. prostanoid therapy 20 (11.4) 25 (15.7)
Death 18 (10.3) 10 (6.3)
Atrial septostomy 0 (0.0 1(0.6)
Lung transplantation 0 (0.0) 0 (0.0
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DRIGIMAL A
IN PRESS | CORRECTED

@
®

Bosentan added to sildenafil therapy in
patients with pulmonary arterial

AT
PROI

CrossMark =
hypertension
Vallerie McLavahlin', Richard N. Channick®, Hossein-Ardeschir Ghofrani®,
Subgroup Patiemts/eventsn  Besentan versus placebo ! p-value fo
Placebo Bosentan  hazard ratic {95% CI) ' interactiol

Alipstients . 17590 __159/68 o831l0e-10800 ] e
Actiolo ' 08774
PAH/FPAH/drug and toon 119/60  107/44 0.814 10.553-1,205! ——
Cannactive tissue disease 45026 A2 0,902 {0.510-1.595) —h—
Repaired congenitalshunt VWA 92 0573101063174 ooy o % S

' 0.417%
Male 47728 /16 0.655 (0.349-1.220) 1
Female e 28062 12553 0913106320320 . e ey
Geographical region r ' 0.0143
usA 83/40 73034 1.145{0.721- 1818} [ e
Europe 56/28 50/23 0,997 10.574-1.731) —rt—
Brazll /22 3411 0344l018s-0714 e
Baseline &-min walk distance m 1 0.0433
<380 97/53 T4/43 1,127 [0.752-1.688} =
s R e 7831 B35 0Svslodse-ogen f e e 5 T
Baseline WHO functional class H 0.6817
} 49/28 /24 0.788 10.456-1.360) i
']y S 10482 BBMAA 0ga4fo13-133m (o 1y o ORI R LR NP PP
Ago at basoline years ! 04262
<b 123759 119750 0.91310.625-1.334) [ 4
L . 5231 __4gf8_ _ 0é8303s-122% ey z4 e AU
Baseline sildenafil dose mg ' 0.6597
& 129/6&6  132/55 0.878 {0.611-1.2604 ——
»&0 A&/26 2113 0.725(0.372-1.412) p——t——

0.10 0.5 0.25 0.40 0.631.00 1.58 2,51 3.98 6.31 10.00
Hazard ratio

Favours besentan

Favours placeba

Change in 6-min walk distance from

baseline to 16 weeks m

25
20+
154
10+

[ Placebo [n=175)
B Bosentan (n=159)

T
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A concentragao plasmatica de sidenalfila reduz com a coadministracao de bosentana.

700

Sildenafil (ng/ml)

A Sildenafil 100 mg
X Bosentan 4 weeks 62.5 mg bid
@ Bsoentan 4 weeks 125 mg bid

ACU Sildenafila foi reduzida em 69%
quando administrado concomitante a
bosentana 125 mg bid por 4 semanas

-
0 4 8 12 16 20 24
Time post dose (h)

Paul GA et al. BrJ Pharmacol 2005;60:107-12.



Initial Use of Ambrisentan plus Tadalafil
in Pulmonary Arterial Hypertension

N. Galie, J.A. Barbera, A.E. Frost, H.-A. Ghofrani, M.M. Hoeper, V.V. McLaughlin,

N Engl ] Med 2015;373:834-44.

No. at Risk

Participants with No Event (%)

500 pacientes.
COMB(n=253) ou MONO(n=247[amb(n=126) TAD (n=121)]
COMB reduziu o risco de piora clinica em 50% quando comparado a monoterapia.

A Combination Therapy vs. Pooled Monotherapy

100

80

60+

40

20

0

Combination therapy

Pooled monotherapy

Hazard ratio, 0.50 (95% Cl, 0.35-0.72)
P<0.001

0

Combination therapy 253
Pooled monotherapy 247

T T T T T T T 1
24 48 72 9% 120 144 168 192

Weeks

229 186 145 106 71 36 4
209 155 108 77 49 25 5

B Combination Therapy vs. Ambrisentan Monotherapy

— 100+

% 304 = - 1 . Combination therapy

‘3 -.— e (Y I

2 60 ¥

= e i o e wan a9

-‘é Ambrisentan monotherapy

2 404

-

2 90 Hazard ratio, 0.48 (95% Cl, 0.31-0.72)

o

£ P<0.001

< 0

T T T T T T T 1
0 24 48 72 96 120 144 168 192
Weeks
No. at Risk
Combination therapy 253 229 186 145 106 71 36 4
Ambrisentan 126 104 81 57 39 23 14 3
monotherapy

C Combination Therapy vs. Tadalafil Monotherapy

= 100

é >,

2 5 Combination therapy
o T T

& | TT™eesana

o R
E 60 Tadalafil monotherapy
.§

> 40

-

2 70 Hazard ratio, 0.53 (95% Cl, 0.34-0.83)

v

B P=0.005

[

= 0 T T T

T T
0 24 43 72 96 120
Weeks

No. at Risk
Combination therapy 253 229 186 145 106 71
Tadalafil monotherapy 121 105 74 51 38 26

T T 1
144 168 192

36 B
11 2
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Farmacologia Clinica
Inibidores dos receptores de endotelina

Bosentana Ambrisentan
Estrutura Sulfonamida Nao sulfonamida
Seletividade Nao seletivo A-seletivo
260X

Dose 125 mg 5-10mg

BID MID
Meia vida 5.4 horas 9.15 horas
Interacoes Sim Nao observado

medicamentosas até o momento




Upfront triple combination therapy in
pulmonary arterial hypertension:
a pilot study

Olivier Sitbon'?2, Xavier Jais'??, Laurent Savale'??, Vincent Cottin*,

Estudo avaliou a eficacia de um regime de combinacao tripla com
epoprostenol, bosentana e sidenafila em pacientes em classe funcional llI/IV

com grave comprometimento hemodinamico.

walk dstance m

6=min
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Eur Respir J 2014;43:1691-1697
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Terapia tripla combinada desde o inicio.
Efeitos na hemodinamica

Prospectivo, analise observacional de pacientes com HAPI o HAPH (n = 19) tratados com
terapia tripla de combinaca inicial (epoprostenol, bosentanay sildenafila)

ima visita
Basal 4% mes (32U|-tlel9 meses)
PAD (mmHg) 11.9 £ 5.2 4.9 *+ 4.9* 5.2 + 3.5%
PAPm (mmHg) 65.8 = 13.7 45.7 = 14.0* 44.4 = 13.4*
PAOP (mmHg) 8.4 *+ 35 6.7 = 3.2 79 28
IC (I/min/m?) 1.66 £ 0.35 3.49 *+ 0.69* 3.64 = 0.65*
RVP (d.s.cm™) 1718 £ 627 564 *+ 260* 492 =+ 209*
Frec. card (lpm) 92.3 £ 10.7 83.9 £ 9.8* 79.9 £ 13.4%*
PA media (mmHg) 92.1 = 12.5 80.1 = 11.7* 84.9 = 194
SvO, (%) 51.0 = 8.5 69.7 &= 5.2* 72.2 = 4.0*
*p < 0.01 versus basal Sitbon O. Eur Respir J. 2014;43:1691-7

n=18



PATENT PLUS: a blinded, randomised and
extension study of riociguat plus
sildenafil in pulmonary arterial

Assessed lor
elagitility
n«24

Excluded dug to
not mesting inclusian critaria
b

hypertension
PATENT PLUS LTE® PATENT-2T
Riociguat Riociguat Riociguat
+sildenafil +prostanoids +ERAs
Patients n 17 23 161
Mean treatment duration days 305 412 409
Maximum intensity of study drug-related AEs
Moderate 4 (24) 4(17) 41 (25)
Severe 2(12) 3 (13] 10 (6)
AE-related deaths 3 (18] 1(4) 41(2)
Any SAE 9 (53] 10 (43) 67 (42)
Study drug-related SAE 3 (18] 0 13 (8]
Discontinuation of study drug due to AE 7 (41) 4 (17) 13 (8)

Eur Respir J 2015;45:1314-1322
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Effect of atrial septostomy on the survival of
patients with severe pulmonary arterial
hypertension

J. Sandoval, J. Gaspar, H. Pena, L.E. Santos, J. Cordova, K. del Valle,
A. Rodniguez and T. Pulido

50 procedimentos
34 pacientes

21 pac. AS

11 pac. AS+M

02 obitos

g7 - {RB B Haemodynamic and functional variables before
and after atrial septostomy (AS)
Variable Before AS After AS p-value
RVEDP mmHg 14546 10.74+59 0.001
LVEDP mmHg 6.4+34 8.8+27 0.001
Ppa mmHg 66+13 61+16 0.002
Cardiac index L-min-m? 2.26+0.43 297+4+0.83 0.001
Sa,0, % N.7+38 84+6.3 0.001
6MWT m 106+115 214499 0.001
WHO FC 3.474+0.62 2.194+0.54 0.001

RVEDP: right ventricular end-diastolic pressure; LVEDP: left ventricular end-
diastolic pressure; Ppa: mean pulmonary artery pressure; Sz 0. arterial oxygen
saturation, 6MWT: 6-min walk test; WHO: World Health Organization; FC:
functional class.

Eur Respir J 2011; 38: 1343-1348
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* OFAA, Sexo: feminino, DN: 25/08/1965, Natural: Sao Gongalo do Abaeté — MG,
Professora.

» Data primeira consulta: 19/04/2004.

— Evolugao clinica:

— 03/02/2004 Angio TC: Sinais de HP, ausencia de TEP, perfusdo em mosico.

— 06/05/2004 CATD: TP 104/48 mmHg, RVP 10 Wood, POAP 30 mmHg

— 19/07/2005 CATD: PAP 93/43(63), POAP= PD2VE 05 mmHg, IC 2.9, IRVP 1600

— Medicamentos em uso até agosto 2005: Furosemida 40 mg MID
HCTZ 50 mg MID

Classe IV OMS Espironolactona 25 mg MID
Coumadin 2,5 mg MID

— 01/08/2005 incluida protocolo Ambrisentan, passou para classe Il OMS.

— Julho 2007 classe Ill OMS, iniciado Sildenafil 20 mg TID. Melhora clinica
classe Il OMS.
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Paciente 65 anos, Masculino, dispnéia inicio ha 3 meses.
Primeira visita 4 setembro 2003.

Classe funcional Il OMS.
Tratado de esquistossomose aos 8 anos de idade.







ERS 2015: Evidence-based Treatment Algorithm for

Pulmonary Arterial Hypertension Patients
ma\/e PRTTCOTTTIET D) { General Measures

Patient Expert Center Supportive Therapy

Acute Vasoreactivity Test
CICIE) ey Vasoreactive (IPAH/hPAH/DPAH Only)

v

Non-Vasoreactive

Low or Intermediate Risk
(WHO FC 1I-111)

High Risk
(WHO FC 1V)

v

nitia Initial Oral Initial Combination
Monotherapy Combination Including 1V PCA

. v .
Patient Already On Consider Referral For Lung
Treatment > Transplantation

Inadequate Clinical Response

Consider Listing for Lung .
Transplantation Galié N et al. Eur Heart J. 2016;37:67-119.
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Conclusoes

 Existem 10 drogas aprovadas pela agencias reguladoras
internacionais para o tratamento da HAP.

e Estas drogas deve ser prescritas de acordo com as diretrizes
nacionais e internacionais, de preferéncia em centros
especializados.

A escolha do tratamento deve ter como base a classificacao
correta da HP e nos fatores de risco individuais dos pacientes.
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