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La hipertensién pulmonar (HP) es una enfermedad crénica, multifactorial, de caracter clinico progresivo que se asocia
con una con elevada morbimortalidad.

Es una entidad heterogénea, que involucra desde la hipertensidn arterial pulmonar (HAP), a entidades mas
frecuentes como son las asociadas a cardiopatia izquierda y enfermedades pulmonares crénicas

Galie N, Humbert M. 2015 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension.
Simmoneau G. Eur Respir J 2019; 53: 1801913
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VD: Principal predictor de mortalidad

El estado clinico y el prondstico depende principalmente de la capacidad del
VD para adaptarse al aumento de la poscarga

Preclinico Sintomatico Deterioro progresivo
‘ asintomatico estable (descompensado)
(compensado)

Gasto cardiaco —

Umbral de
sintomatologia

Disfuncion
del ventriculo

» . derecho
Presion arterial pulmonar

Resistencia vascular pulmonar
Tamano de la auricula derecha

-
Alteraciones vasculares Normal Reversible Irreversible

Bortman G. Revista de Insuficiencia Cardiaca , vol 4, N° 1, 2009



Mecanismos Fisiopatologicos HAP: Grupol

Disfuncién Predisposicion Mecanismos Alteracion
Endotelial Genética/Ambientales Inflamatorios/Autoinmunes F Crecimiento
VASOCONSTRICCION PROLIFERACION HIPERTROFIA TROMBOSIS
PULMONAR INTIMA MEDIA IN SITU
Q

Vasculopatia Obliterativa



v
Sobrecarga de presion del VD

v
T Tension sobre la pared del VD

v
Alteraciones bioenergéticas | | Activaciéon neurohormonal

(isquemia, remodelacion mitochondrial) € inmunolégica

V)

Determinantes .

genéticos

Remodelacion adaptativa

(Ev/Ea minimamente alterado) Remodelacion no adaptativa

"4 "N "4

Dilatacién y fallo Arritmias

Isquemia

1. Vonk-Noordegraaf A, et al. Right heart adaptation to pulmonary arterial hypertension: physiology and pathobiology. J Am Coll Cardiol. 2013 Dec 24;62(25 Suppl):D22-33. doi: 10.1016/j.jacc.2013



Definicion NIZA 2018

Definitions Characteristics Clinical groups®
Pre-capillary PH mPAP >20 mmHg 1,3, 4and 5
PAWP <15 mmHg
PVR =3 WU
Isolated post-capillary PH (IpcPH) mPAP >20 mmHg 2 and 5
PAWP =15 mmHg
PVR <3 WU
Combined pre- and post-capillary PH [CpcPHI mPAP >20 mmHg 2 and 5

PAWP =15 mmHg
PVR =3 WU

Simonneau G et al ERJ Express. Published on December 13, 2018



PAPm en sujetos sanos en reposo
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G. Kovacs et al. Eur Respir J 2009; 34: 888—894



Definition

PH
Pre-capillary PH

|pcPH

CpcPH

Exercise PH

Haemodynamic characteristics

mPAP =20 mmHg

mPAP =20 mmHg
PAWP <15 mmHg

PVR =2 WU

mPAP =20 mmHg
PAWP =15 mmHg
PVR =2 WU
mPAP =20 mmHg
PAWP =15 mmHg
PVR =2 WU

mPAP/CO slope between rest and exercise
=3 mmHg/L/min

Humbert M et al. European Heart Journal (2022) 00, 1-114



Clasificacion Clinica de la HP

Mec
multifactoriales
no aclarados

Cardiopatia Enf. Pulmonares Obstruccidn
lzquierda y/o hipoxemia A pulmonar

\ 4

Simmoneau G. Eur Respir J 2019; 53: 1801913



1 PAH
1.1 ldiopathic PAH
1.2 Heritable PAH
1.3 Drug- and toxin-induced PAH [table 3]
1.4 PAH associated with:
1.4.1 Connective tissue di 5
1.4.2 HIV infect|0n< g‘%
1.4.3 Portal hypertenSic
1.4.4 Congenital heart disease
1.4.5 Schistosomiasis
1.5 PAH long-term responders to calcium channel blockers [table 4]
1.6 PAH with overt features of venous/capillaries [PVOD/PCH] involvement
1.7 Persistent PH of the newborn syndrome

2 PH due to left heart disease

2.1 PH due to heart fail [ i d LVEF
2.2 PH due to heart fail LVEF
2.3 Valvular heart disea:

2.4 Congenital/acquired cardiovascular conditions leading to post-capillary

3 PH due to lung diseases and/or hypoxia
3.1 Obstructive lung disease

3.2 Restrictive lung disedille,
3.3 Other lung disease strictive/obstructive pattern

3.4 Hypoxia without lung disease
3.5 Developmental lung disorders

4 PH due to pulmonary artery ryuctions [table &)
4.1 Chronic thrnmbnen((ic

4.2 Other pulmonary artery opst ons

5 PH with unclear and/or multifactorial mechanisms [table 7)

.1 Haematological disorders

.2 Systemic and metabolic

.3 Others

.4 Complex congenital heart disease

S
5
2
5

Simmoneau G. Eur Respir J 2019; 53: 1801913



Clasificacion Clinica de la HP

CLINICAL CLASSIFICATION }

PH assodated with PH with unclear
pulmonary and/or multifactorial
artery obstructions mechanisms

Pulmonary arterial PH associated with PH associated with
hypertension (PAH) left heart disease lung disease

* |diopathic/heritable * Non-severe PH ¢ CTEPH * Haematologic
+ Associated * Severe PH ¢ Other pulmonary = disorders
conditions obstructions * Systemic disorders
Concvuonce
Rare Very common Common Rare Rare
a ad a2 a a3 3 a

addd L O

Humbert M et al. European Heart Journal (2022) 00, 1-114



@ESC

European Society
of Cardiology

Clasificacion Clinica

GROUP 1 Pulmenary arterial hypertension (PAH)
1.1 Idiopathic

GROUP 3 PH associated with lung diseases and/or hypoxia
3.1 Obstructive lung disease or emphysema
3.2 Restrictive lung disease
12 3.3 Lung disease with mixed restrictive/obstructive pattern
1.3 Associated with drugs and toxins® 34 H:wntilation sw romes

1.4 Associated with: 3.5 Hypoxia without lung disease (e.g. high altitude)
1.4.1 Connective tissue disease

1.4.2 HIV infection
1.4.3 Portal hypertension
1.44 Congenital heart disease

1.2 Acute responders at vasoreactivity testing

2

3.6 Developmental lung disorders
GROUP 4 PH associated with pulmonary artery obstructions
4.1 Chronic thrombo-embolic PH

145 Schistosomiasis 4.2 Other pulmonary artery obstructions®
1.5 PAH with features of venous/capillary (PVOD/PCH) involvement GROUP 5 PH with unclear and/or multifactorial mechanisms
1.6 Persistent PH of the newborn 5.1 Haematological disorders®
G associatea wi al Isease 5_2 Systemir_ diSDrdEr5=
. 5.3 Metabolic disorders’

2.1.1 with preserved ejecticn fraction

2.1.2 with reduced or mildly reduced ejection fraction®
2.2 Valvular heart disease

2.3 Congenitalfacquired cardiovascular conditions leading to 3.6 Fibrosing mediastinitis

post-capillary PH

5.4 Chronic renal failure with or without haemodialysis
5.5 Pulmonary tumour thrombotic microangiopathy

Humbert M et al. European Heart Journal (2022) 00, 1-114



Etiologia de HAP

5% 2%2% 1% M Idiopatica

(o)
6%  Enf. T. conectivo

 Congenitas

M Portopulmonar
M Drogas

M Hereditaria
mHIV

I otros

50% HAPI, HAPH y HAP asociada a fdrmacos.
La HP en Esclerodermia ocupa el 60 a 70% de todas las ETC
LES (2.8-4.2%)
Benza et al CHEST 2012; 142(2):448-456



RECOPILAR

Resultados

627 patients con PH.
Edad media 50.8+18.7 aios,
434 (69.2%) mujeres.

Grupo 1:399 p
Grupo 2: 100
Group 3: 52
Group 4: 61
Group 5: 15

- 0
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Distribucién de la poblacién de HAP

m HAPI mETC mVIH m HPoP mCC



GRUPO 1: HIPERTENSION ARTERIAL PULMONAR (HAP)

Distribucion por etiologias?

35 —

25 —
20 —
15 —

10 —

< 34 aiios (n=94)

35-56 afios (n=190)

>56 afios (n=95)

Adaptado de Figura 2 de Quezada-Loaiza C, et al. 2017. Dsitribucion de los pacientes por percentil de edad., disponible en el anexo

HAPI/HAPH
HAP idiopatica/HAP hereditaria

ETC
Enfermedad del tejido conectivo

cc
Cardiopatia congénita

SAT
Sindrome del aceite toxico

EVOP
Enfermedad venoclusiva pulmonar

HPoP
Hipertension portopulmonar

VIH
Virus de la inmunodeficiencia humana

Otras

1. Quezada Loaiza C, et al. Trends in Pulmonary Hypertension Over a Period of 30 Years: Experience From a Single Referral Centre. Rev Esp Cardiol. 2017 Nov;70(11):915-923. doi: 10.1016/j.rec.2016.12.044



Epidemiologia de la HAP

Enfermedad Rara

Incidencia : 5,8 casos cada millon habitantes por afio
(1,5y 32 (ppm)/afio)

Prevalencia : 15 -26 casos por milldn habitantes ( 47,6- 54,7)
Predomina en el sexo femenino : 2:1 3:1 4:1 ( 55-81%)

Edad: 43 - 67 anos

Valverde et al. BMC Pulmonary Medicine (2018) 18:106
Leber. Pulmonary Circulation (2021):;11(1):2045894020977300



Prevalencia de HP: Etiologia segun region
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North America
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Hoeper.Lancet Respir Medic. 2016;4:306-322



Diagnostico Desafiante

Los sintomas inespecificos de la HP demoran el diagnostico de la patologia

Se suelen pensar diagnodsticos alternativos mas comunes (asma, enfermedad cardiovascular)

e Mayores probabilidades de demora:
-Jévenes ( confusidn con enf. psicoldgicas)
-Comorbilidades (EPOC, SAHOS, enfermedad renal)

No se piensa en esta entidad
SOSPECHARLA

Frost A et al. Eur Respir J. 2019;53(1); 2. Brown et al. Chest. 2011;140(1):19-26



Patients (n)

250+

200+

150+

100+

50

Diagndstico Clinico HAP

REVEAL Registry

N=412 69% 700+

500
400

300

Patients(n)

200

100

French National Registry
N =674

75%

425

Il 1 v

Functional Class

| 1] 1l v
Functional Class

Benza RL and col. Circulation. 2010;122:164-172. Humbert M and col. Am J Respir Crit care 2006;173:1023-30.



Mean time between
symptom onset and

El retraso entre el inicio de los sintomas y el diagndstico es > 2 afos

diagnosis (months)

30
25
20
15
10

— .

NIH registry data
(1987)

French registry data REVEAL registry data
(2006) (2011)

Rich S, et al. Ann Int Med 1987; 107:216-23.
Humbert M, et al. Am J Respir Crit Care Med 2006; 173:1023-30.
Brown LM, et al. Chest 2011; 140:19-26



Clinica

* Sintomas—> inespecificos y estan presentes en otras patologias cardiacas y pulmonares mas
frecuentes

~
v disnea

v fatiga

1 Casos avanzados
j debilidad . Inicialmente en esfuerzo ‘ Sintomas en reposo
angina

v’ sincope
v'palpitaciones

7

Sospechar la enfermedad en sujetos
con disnea sin causa aparente

Hemoptisis (ruptura de AB hipertrofiadas)
Voz ronca (Compresion laringeo recurrente)
Sibilancias (Compresion via aérea)
Angina/Sincope (Compresién TCl)

Galie N, Humbert M. 2015 ESC/ERS .



Examen Fisico

 Latido sagital: latido paraesternal izquierdo positivo con retraccion de la zona
de la punta( dilatacién del VD) La inspiracion acentua intensidad y amplitud

R2(P2) pulmonar acentuado
R3 del VD (disminucidon de distensibilidad del VD)

Soplo Holo sistélico de IT por dilatacion anillo

Soplo protomeso diastdlico de IP por dilatacién del anillo pulmonar (Soplo de Graham
Steel)

Pulso hepatico, por transmision flujo desde VD : IT severa

Galie N, Humbert M. 2015 .



Examen Fisico

Disfuncion del VD: Signos de Congestion venosa:

-Ingurgitacién yugular <€—— Tercer grade
-RHY positivo
-Hepatomegalia € — Segundo gka
-Edemas Ml
-Derrame Pleural
-Ascitis

-Cianosis

Strange G. Pulm Circ 2013 Jan-Mar; 3(1): 89-94



Electrocardiograma

ECG normal no excluye
el diagnostico

ECG anormal es probable en casos mas graves:

- Eje aladerecha (desviacion del eje QRS >90°-complejo negativo DI avl positivo DIl y avf)
Agrandamiento AD : onda P pulmonar (amplitud onda P >2,5 mm DlIl)

HVD ( R altas en precordiales derechas,S profundas en izquierdas )
Trastorno repolarizacion en precordiales derechas (ondas T negativas asimétricas

con depresion ST-T)
BCRD

Taquiarritmias : Taquicardia Sinusal

Galie N, Humbert M. 2015 .



Rx torax

Normal en el 90% de los casos

e Dilatacion de AP central
(con perdida vascular periférica)

e Agrandamiento ADy VD

Cardiomegalia

* Sinrelacion con la magnitud de HTP

La radiografia de térax no es suficiente para el diagndstico de HP pero, al igual que el electrocardiograma, forma
parte de los estudios iniciales.




Algoritmo diagnaostico

History, symptoms, signs and/or laboratory
tests suggestive of PH ]

‘ Sospechar HP

v v
Identify high-risk Fast-track referral of P SRR . R Consider other
patients selected patients 'gh orintermediate causes and/or

¢ follow-upfl

Consider V/Q scan to
screen for CTEPH+

4

Consider left heart
disease [assess pre-test
probability) and lung
disease8§

L

No clinically significant
left heart disease or
lung disease

Diagnose common

causes of PH V/Q scan abnormal

Diagnose rare causes of PH

Refer to PH expert
centref

Adaani Frost et al. Eur Respir J 2019;53:1801904



2do Paso: Evaluar Probabilidad

History, symptoms, signs and/or laboratory
tests suggestive of PH

Eva|uar |a a I Echocardio%r;ai;:i; probability Iﬂ Low
ol —
probabilidad il 1

de HP t-track refgrral of P High or intermediate Consider other
elected patients causes and/or
¢ follow-upT

Consider V/Q scan to
screen for CTEPH~+

+

Consider left heart
disease (assess pre-test
probability) and lung
disease8

{

No clinically significant
left heart disease or
lung disease

!

Refer to PH expert
centref

Diagnose common

causes of PH V/Q scan abnormal

Diagnose rare causes of PH




3er Paso: Algoritmo Diagnostico

History, symptoms, signs and/or laboratory
tests suggestive of PH

-

Assess probability of PH Echocard|o%r;a£:|; probability —»| Low
Identify high-risk Fast-track referral of Consider other

< High or intermediate

selected patients causes and/or

Consider V/Q scan to
) screen for CTEPH~+

Consider left heart
disease (assess pre-test
probability) and lung
disease8

{

No clinically significant
left heart disease or
lung disease

!

Refer to PH expert
centref

/ /‘7¢ follow-upT

on
V/Q scan abnormal

causes of PH

Diagnose rare causes of PH




4to paso: Algoritmo diagnostico

History, symptoms, signs and/or laboratory
tests suggestive of PH

-

Assess probability of PH Echocard|o%r;a£:|; probability —»| Low

Identify high-risk Fast-track referral of | Hiah or int diat Consider other

patients selected patients fgh orintermediate causes and/or
¢ follow-upT

Consider V/Q scan to
screen for CTEPH~+

1

Consider left heart
disease (assess pre-test
probability) and lung
disease8

v

No clinically significant
left heart disease or
lung disease

!

. Refer to PH expert
Diagnose rare causes of PH

centref




DERIVACION

SOSPECHA

CONFIRMACIO

DETECCION

Humbert M et al. European Heart Journal (2022) 00, 1-114



Ecocardiograma Doppler

Herramienta mas utilizada para screening para guiar la indicacion de CCD

Peak tricuspid Presence of Echocardiographic
regurgitation other echo  probability of pulmonary
velocity (m/s) ‘PH signs’? hypertension

<2.8 or not
measurable

No Low

<2.8 or not Yes

measurable Intermediate

29-34

Yes

Not required

Galieé N, et al. Eur Heart ) 2009; 30:2493-537.
Rudski LG, et al. ) Am Soc Echocardiogr 2010; 23:685-713.
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Humbert M et al. European Heart Journal (2022) 00, 1-114



DIAGNOSTICO — Cateterismo Derecho

Measured variables Normal value

Right atrial pressure, mean (RAP) 2-6 mmHg
Pulmonary artery pressure, systolic (sPAP) 15-30 mmHg
Pulmonary artery pressure, diastolic (dPAP) 4-12 mmHg
Pulmonary artery pressure, mean (mPAP) 8-20 mmHg

Pulmonary arterial wedge pressure, mean (PAWP) <15 mmHg

Cardiac output (CO) 4-8 L/min
Mixed venous cxygen saturation (SvO,)* 65-80%
Arterial oxygen saturation (5a0;) 95-100%
Systemic blood pressure 120/80 mmHg

Calculated parameters

Pulmonary vascular resistance (PVR)" 0.3-2.0 WU
Pulmonary vascular resistance index (PVRI) 3-3.5 WU'm?
Total pulmonary resistance (TPR) <3WU

Cardiac index (Cl) 2.5-4.0 L/min'm?
Stroke volume (SV) 60-100 mL
Stroke volume index (SVI) 33-47 mL/m’

Pulmonary arterial compliance (PAC)? >2.3 mL/mmHg

Humbert M et al. European Heart Journal (2022) 00, 1-114
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Sobrevida (%)
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Pronostico

L

..........

.......

——IPAH (n=1201)
-—-= APAH-CHD (n=251; *P=0.017)
------ APAH-CTD (n=742; *P<0.001)
-~~ APAH-PoPH (n=157; *P<0.001)
-—— APAH-DT (n=123; *P=0.27)

T Il L

- 90.5+2.2
K 74525
=k b 64.5+2.5
2k 58.9+2.7
- 68.2
- 46.9 3
‘Qé;o-
sk French Registry! 356 32.0 g
by o
REVEAL unweighted NIH cohort? 204
Predicted survival by NIH
eqiationz 1 1 I T T | 0
0 1 2 3 4 5 6 7 0
Nro riesgo: 279 377 390 388 328 240 153

88 Tiempo diagnéstico (afios)

N
o -
»
~N -

1 2 3

Afos

1. Humbert M, et al. Eur RespirJ 2010; 36:549-555. 2. BenzaRL, et al. Chest 2012
Danzker R and col. Ann Intern Med 1987:107;216-223



Determinants of prognosis (estimated Low risk
1-year mortality) (<5%)

Qlinical observations and modifiable variables

Signs of right HF
Progression of symptoms and clinical
manifestations

Syncope
WHO-FC
6MWDF
CPET

Biomarkers: BNP or NT-proBNP?

Echocardiography

cMRI*

Haemody namics

Intermediate risk High risk
(5-20%) 20%)

APSE/sPAP 0.19-032 mm
mmH
Minimal pericardial effusion

RVEF 37-54%
SVI 26-40 mLim?
RVESVI

Humbert M et al. European Heart Journal (2022) 00, 1-114



Re estratificacion de Riesgo en el Seguimiento

Determinants of prognosis

Foints assigned
WHO-FC
6MWD, m

BNP or
NT-proBMNP,* ng/L

Low risk

Intermediate—low risk

2
320440
50-199
300649

Intermediate-high risk High risk
3 [+ |
! v
165-319 o <165
200-800
s

Humbert M et al. European Heart Journal (2022) 00, 1-114



Score REVEAL 2.0

.Subgrupos HAP G 1 (HAP-ETC, HTPPP,
Hereditable)

.Sexo masculino > 60 a

AR ( TFG < 60 mi/kg/min)

.Clase Funcional WHO/NYHA

.-TAS< 110, FC> 96

-Hospitalizaciones dentro de 6 meses
.TC6M ( mts)

.BNP/ NTProBNP

.Derrame pericdrdico en Ecocardiograma
.DLCO < 40

.Cat. Derecho PmAP > 20 durante 1 a, RVP

13: Alto riesgo
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CHEST 2019; 156(2):323-337



Tratamiento de la HP: no son todas iguales

ARNI/ IECA/ARA2- iSGLT2 BBloqueantes ;
Antagonistas Aldosterona; diuréticos etc.

Oxigeno, Broncodilatadores,

. Drogas especificas FPI

[ HP G II-ITI-IV }
(90%) L

Treprostinil inhalado

Antigoagulantes orales
Endarterectomia, APB,

Riociguat



ADVENTICIA

VIA VIA
ENDOTELINA PROSTACICLINA

CELULAS
ENDOTELIALES

.
lloprost inh.

t (+) Derivados o .
Riociguat |, | prostacielina | Treprostinil sc/inh.
|

Epoprostenol ev.
Selexipag

Macitentan B
) CELULAS

Ambrisentan MUSCULARES

Bosentan = Sildenafil LISAS

(=)| Vasoconstriccion +| Vvasocilatacior| Tadalafil +) Vasodilatacien
/| Proliferacién —| Antiproliferacion | Antiproliferacion

-




Historia de los Ensayos Clinicos Randomizados en HAP (41)

Estrategias terapéuticas

9061 pacientes con HAP en ECR

FREEDOM
Terb | zTEE FRE&ADOM
erbogre Ing PATENT
Treprostinil  Sastry STRIDE2 ITI\%IAQI"IVII\IFI’E IMPRES
AR BREATH  COMBI Iversen PATENT-plus
Epoprostenol SSc 5 Zhuang
BREATHEL  E BREATHE5 ARIES - SELEXIPA AMBITION
Epoprostenol ALPHABET STRIDE1SUPER 1/2 FREEDOM GRIPHON
IPAH Bosentan Beraprost SERAP EARLY VARDENAF COMPASS
Epoprostenol . H
P 2 P us PACES L SERAPHIN
7 7 7
afos ‘90 ‘96 ‘00 ‘o1 ‘2 ‘03 ‘04 ‘05 ‘06 ‘09 “10 ‘11 ‘12 “13 ‘14 ‘15 “18

RCTs on monotherapy vs placebo or vs monotherapy (21)
RCTs on monotherapy and/or sequential combination vs placebo (18)
RCTs on initial combination vs monotherapy (2)

Modified from Galié N, et al. Eur Heart J 2010; 31:2080-6.



Pacientes sin eventos (%)

EVIDENCIA EN TRATAMIENTO COMBINADO

SERAPHIN? AMBITION? GRIPHON3
100
10G¢ 100
80
8C 80
60
6C 60
40
46 40
HR =0.55 HR = 0.50 HR = 0.60
97<50/0 gll 0.39t00.76; 95% Cl: 0.35 t0 0.72; 99% CI: 0.46 t0 0.78;
20| p<o. - p < 0.001 20 $<0.001
0 c 0
0 6 12 18 24 30 36

0 24 48 72 96 120 144 168 192 0 6 12 18 24 30 36

Tiempo (meses) Tiempo (meses) Tiempo (meses)

1. Pulido T, et al. N Engl J Med 2013; 369:809-18;
2. Galie N, et al. N Engl J Med 2015; 373:834-44;
3. Sitbon O, et al. N Engl J Med 2015; 373:2522-33.



Terapia Combinada versus Monoterapia: Meta-analisis

Number of Proportion of events (%) Fixed-effect model Random-effects model ~ Homogeneity
studies
With combined ~ With monotherapy  Total PooledRR 95 %C Pooled  95%Cl Pvalue [ (%)
therapy (pvalue) RR (p value)
Primary outcome
Clinical worsening (all events) 15w sue 332/1940(17%) 517/1862 (28%) B40/3802 (22%) 065 0.58-072 0-65 0-56-076 025  18%
(p=0-00001) (p=0-00001)
Secondary outcomes as first event of clinical worsening
All-cause mortality 11 s C4/1711 (3%) 60/1712 (4%) 114/3423 (3%) 092 0-65-1.32 0.97 0-63-1.49 033 13%
(p=0-65) (p=0-88)
Admission to hospital (PAH- guunuy 172/1658 (10%) 245/1680 (15%) 417/3338 (13%) 071 0-60-0-85 071 0-53-0-96 012 I7%
related)t (p=0-0002) (p=0-03)
RR-rate ratio. PAH-pul y arterial hyp ion. *Atrial sep were not reported in any study. tData from the combination subgroup of the SERAPHIN trial are included in this analysis because they
were available in a subsequent article.® H , these data were not incdluded in the primary analysis because admission to hospital was not indluded in the definition of dlinical worsening in SERAPHIN.
$All deaths, including those as first event of dinical worsening and those after censoring for another event. Data from PHIRST,* EARLY,® PATENT-1, and SERAPHIN® for the subgroup of patients already on
background therapy were not available. Therefore, data from the entire study population were included for this secol 5 results for the
all-cause mortality (RR 0-88 [95% C10.72-1.06}, p-0-18). §Data from SERAPHIN® for the subgroup of patients already on backg d therapy were not available. The exclusion of this studyyielded similar RRs for
PAH-related mortality (RR 0-81 [95% (I 0.61-1-08]).

16 ECR 4538 pacientes. Seguimiento 37 semanas (%)

RRR(%) valor de p

Empeoramiento clinico .35 0.00001
1ra Hospitalizaciéon IC 229 0.0002
Mortalidad Global -14 0.09

Lajoie AC and col. Lancet Respir Med 2016



-Disfuncion diastolica.
-Obesidad.

-HTA

-Diabetes.
-Enfermedad coronaria.
-Enfermedad del
parénquima pulmonar.

Humbert M et al. European Heart Journal (2022) 00, 1-114




Hipertension Pulmonar Grupo 3

HP severa previa:
COPD CPFE ILD
PAPmM>35 mmHg 6
PAPmM> 25 mmHG con IC < 2,5L/min/m2
Remodelling of airways, lung parenchyma, and vessels
Emphysema o - Vascular pruning

LaRVP > 6 <5 U Wood
predice mejor prondstico

HP severa actual:

Non-severe PH La RVP >5 U Wood

Prevalence ~70% ~20% ~5-10%

Mostly ventilatory Mostly circulatory

exercise limitation exercise limitation

Hypoxaemia at rest and/or during exercise

Humbert M et al. European Heart Journal (2022) 00, 1-114



Risk of mortality

COPD
without PH

COPD with
post-capillary PH

“Proportionate”
mild-moderate PH

) (N) (N

Pulmonary vascular
phenotype

(

due to PH
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International Journal of Chronic Obstructive Pulmonary Disease 2020:15







Criteria favouring group 1
(PAH)

Testing

Criteria favouring group 3
[PH due to lung disease)

Extent of lung disease

Mormal or mildly impaired:

Pulmonary function testing

Moderate to very severely impaired:

» EVC -T70% pred [IPE)

» FEV1 <&0% pred [COPO]
» BVC <70% pred [IPE)

+ Low diffusion capacity in relation
to obstructive/restrictive changes

# Diffusion capacity “corresponds”
to obstructive/restrictive changes

Absence of or only modest airway or

——parenchymat abnormatities

High-resolution CT scan’

Characteristic airway and/or

parenchymat-abmormatities

Haemodynamic profile

Moderate-to-severe PH

Right heart catheterisation

Mild-to-moderate PH

b e e
CUrroC o oo

Ancillary testing

Present

Further PAH risk factors
le.g. HIV, connective tissue disease,
BMPRZ mutations, etc.)

Absent

Features of exhausted circulatory
reserve:

* Preserved breathing reserve

* Reduced oxygen pulse

* Low CO/Vo, slope

* Mixed venous oxygen saturation at

lower limit
* No change or decrease in Paco,

during exercise

Cardiopulmonary exercise test*

[Psco, particularly relevant in COPD)

Features of exhausted ventilatory
reserve:

Reduced breathing reserve
Mormal oxygen pulse

Mormal CO/V o, slope

Mixed venous oxygen saturation
above lower limit

* Increase in Pzco, during exercise

Predominant haemodynamic profile

Predominant obstructive/restrictive profile

ished on December 13, 2018



Esclerodermia

Hipertensién Pulmonar Aislada

Hipertensién Pulmon

ar con Enfermedad pulmonar intersticial

> CPT<60%
TAC : Fibrosis pulmonar

100 M
N,
R~
75 \ N
g ‘- -“ . . - -
S \ o Aumenta la incidencia de neoplasias
50 » pulmonares
o -~ \ . ., . . .
3 ™ \‘ Disfuncion ventricular izquierda
~ - T 0
25 == -FP0 &0) R - Derrame pericardico (34%)
=e= HP-Esc (39)
O T T T T T \—-!‘—.‘—v—.—\
0o 1 2 3 4 6 7

Arthritis & Rheumatism 2009;60:569-577



TABLE 1 Randomised controlled trials (RCTs) of pulmonary vasodilators in pulmonary hypertension (PH)-associated interstitial lung diseases (ILDs)

First author Year Name of Study Drug Duration Primary Primary end-point
[reference] RCT population end-point reached
King [76] 2008 BUILD-1 IPF Bosentan 12 months Change in 6MWD N
SeeoLp [T7] 2010 BUILD-2 SSc Bosentan 12 months Change in MWD N
Zisman [78] 2010 STEP-IPF IPF Sildenafil 12 weeks Change in 6MWD N
King [79] 2011 BUILD-3 IPF Bosentan 57 months Combined® N
RacHu [80] 2013 MUSIC IPF Macitentan 12 months Change in FVC N
RacHu [81] 2013 ARTEMIS-IPF IPF Ambrisentan 12 months Combined™” N
CorTe [82] 2014 IPF/NSIP Bosentan 16 weeks Change in PVRI N
Koie [83] 2018 INSTAGE IPF Sildenafil 12 weeks Change in SGRQ N
MatHan [84] 2019 RISE-IIP P Riociguat 12 months Change in 6MWD™ N
MatHan [85] 2020 PF-LD Inhaled NO 8 weeks Change in MVPAS Y
Beur [86] 2021 SP-IPF IPF Sildenafil 12 months Combined’ N
Waxman [87] 2021 INCREASE P Inhaled treprostinil 16 weeks Change in 6MWD Y

Humbert M et al. European Heart Journal (2022) 00, 1-114



Mensajes

La HP grupo Il y lll son las mas frecuentes.

La HAP es una entidad heterogénea con elevada morbimortalidad.

El diagnostico precoz es fundamental. El ecocardiograma doppler es la herramienta inicial de sospecha de
esta entidad.

Los sintomas son inespecificos por lo que el interrogatorio y los estudios complementarios pueden
ayudar a sospecharla y derivar a centro de referencia de HP.

La confirmacion diagnostica se realiza por cateterismo cardiaco derecho en estado de euvolemiay
reposo.

Una vez realizado el diagnostico y definido el pronostico, es fundamental comenzar con el tratamiento
especifico en HAP.




Muchas Gracias




