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s HP: orientacion basica

PULMONARY HYPERTENSION

Clasificacion de la hipertension pulmonar: recordatorio

Hipertension pulmonar
—_

HPTEC
(Grupo 4)

PAPmM 220 mm
RVP 22 UW
PAWP >15 mm

P pre-capilar
PAPmM >20 mmHg
RVP >2 UW
PAWP <15 mmHg

a

HP-ER
(Grupo 3)

HP combinada pre- y post-capilar

HP post-capilar
PAPmM >20 mmHg
RVP <2 UW

PAWP >15 mmHg

(Grupo 2)

Prevalence

1% population

Pulmonary congestion in Floreutey eard fistio -

post-capillary PH s
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Pulmonary arterial
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Associated

> Rare Very common
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2222
THERAPEUTIC STRATEGIES

Medical therapy IpcPH:

« PAH druEs e Treatment of LHD*
«CCBin

responders CpcPH:
Lung  Treatment of LHD*

transplantation * Potentially: PAH

drugs (trials

30 40 50 60 0 1 2 3 4
PVR (Wood units)

PAP (mmHg)

* Non-severe PH
e Severe PH

Common
a a3
a 2

PH-lung disease:

« Optimized care of
underlying lung
disease

Severe PH:

« Potentially: PAH
drugs

5 6

pulmonary
artery obstructions

Suriical theram':

Interventional:
Medical therapy:
* PH drugs
I

) Humbert M et al, Eur Respir J 2022
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Right heart
failure

PH with unclear
and/or multifactorial
mechanisms

* Haematologic
disorders
* Systemic disorders

Optimized
treatment of
underlying disease

« Potentially: PAH
drugs (trials)
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HP de Grupo 3: segundo grupo mas frecuente
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Hace 13 anos...

ASPIRE

GIESSEN

Cumulative survival

>

Cumulative transplant-free survival

HP de Grupo 3: el peor pronodstico en HP

-

.04

0.8

0.6+

0.4+

0.2

0.0-

1.0

0.8

0.6

0.4

0.2

PH-LHD

| S —
CTEPH
PAH

e PH-misc

PH-lung

p<0.05 PAH versus CTEPH and PH-lung

0 1 2 3 4 5 6 7 8 9 10
Etiologic group

-~ PAH (WHO group 1 PH)

-~ PVH (WHO group 2 PH)

- LD-PH (WHO group 3 PH)

-~ CTEPH (WHO group 4 PH)
Miscellaneous (WHO group 5 PH)

-+ PAH-censored
-+ PVH-censored

-+ LD-PH-censored
* CTEPH-censored

...y ahora

0.0+

Miscellaneous-censored

0 20

T
40

T
60

T
80

T
100

T
120

Pulmonary Hypertension
60 A
PH Primary Classification Events/Total  HR (95% CI)
—— Group1 64/353 Reference
50 - —— Group 2 31/136 1.47 (0.96-2.26) A
—— Group3 67/172 3.11(2.20-4.39)
= —— Group 4 12/57 1.21(0.65-2.24)
2407 Group 5 8/32  1.56(0.75-3.27)
< Logrank P < 0.0001
=
Lo
c
]
7]
a
0 6 12 18 24 30 36 42
Time (Months) Since Enrollment
Patients-at-Risk
Group1 353 344 328 317 300 260 212 101
Group2 136 129 317 108 90 76 60 25
Group3 172 146 130 115 98 64 43 14
Group4 57 56 52 50 47 37 32 15
Group 5 32 32 31 28 26 18 10 4

‘Censored for heart, lung or heart-lung transplant, death, last contact, loss to follow-up’

Time (months)
Hurdman J et al. Eur Respir J 2012

Gall H et al, J Heart Lung Transplant. 2017 Hemnes A et al, JACC 2022
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* Definicion funcional = definicion por
enfermedad

* CFPE separada de otras EPIDs

* Otras enfermedades del parénquima:
las que no estan en grupo 5

(sarcoidosis, histiocitosis X)

HP de Grupo 3: clasificacion Sz

GROUP 3 PH associated with lung diseases and/or hypoxia
3.1 Obstructive lung disease or emphysema
3.2 Restrictive lung disease
3.3 Lung disease with mixed restrictive/obstructive pattern
3.4 Hypoventilation syndromes
3.5 Hypoxia without lung disease (e.g. high altitude)
3.6 Developmental lung disorders

- Humbert M et al, Eur Respir J 2022

Group 3: PH associated with lung diseases and/or hypoxia
3.1 COPD and/or emphysema
3.2 Interstitial lung disease
3.3 Combined pulmonary fibrosis and emphysema
3.4 Other parenchymal lung diseases”
3.5 Nonparenchymal restrictive diseases:
3.5.1 hypoventilation syndromes
3.5.2 pneumonectomy
3.6 Hypoxia without lung disease (e.g. high altitude)
3.7 Developmental lung diseases

Kovacs G et al, Eur Respir J 2024
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HP de Grupo 3: diferencias entre EPOCvy EPID
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Genetic & molecular alterations
4 BMPR2

5-HTT gene’EOIymorphism ! ¢ BMP9/BM.P2‘SMAD

I TBX4 mutations
I KDR mutations

Comorbidities
Left heart disease
Pulmonary & systemic
endothelial dysfunction
Pulmonary embolism

>~ | COPD-PH | “** —

i i ﬁ'\

v

Environmental exposures '

xxl il Outdoor air pollution
/ Indoor air pollution

== Cigarette smoking

< ™~
Emphyserpa Mechanical Fibrosis
Vascular pruning £f Vascular pruning

Hypoxic vasoconstriction efrects Hypoxic vasoconstriction

Hyperinflation 0’{3
. J

Piccari L et al, Curr Opin Pulm Med 2023
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HP de Grupo 3: diferencias entre EPOCy EPID

COPD-PH

Symptoms & signs

ILD-PH

i | Common features i
|

Frequent exacerbations in severe PH

Edemas with normal RV function

4L Pao, & L Paco, in PvP¥

Dyspnea on exertion, fatigue, cough

Signs of right heart failure

Hypoxemia & desaturation

Frequent exacerbations even in mild PH

Hyperventilation ({ PaCO,) to maintain Sa0,

Workup & Diagnosis

Onlyin PVP?kno correlation between FEV, & PH
severity

Echocardiography limited by air trapping

Suspect PH if isolated | DL

Echocardiography can’t discern pre and post-
capillary PH

In IPF & any PH severity: no correlation
between FVC & PH severity

Echocardiography underestimates PH

CT Imaging

PA/Ao ratio predictive of PH

Correlation between airwall thickness & PH

Vascular pruning in severe PH

No correlation between parenchymal extent &
PH

PA/Ao ratio inconclusive

Progression & Prognosis

Mostly slow progression

Poor prognosis only if severe PH

{ L Pa0, + stable lung function

Worse survival than any other PH group

Fast progression in IPF

Poor prognosis for any level of PH

Treatment
! No vasodilator ttm available Lung transplant in eligible patients I Some positive RCTs
%\ e s mes mes mes mes s \ _4 \_—_—_—_—_—_—_—_—_-g/

* = pulmonary vascular phenotype

Piccari L et al, Curr Opin Pulm Med 2023
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ASPIRE Registry COMPERA Registry
1.0q f_ﬂ -‘|D_
2
S
0.8 $ 0.8
= 0
= &
S 0.61 £ 06
= @ I
b= =
é 0.4 8 947 Diagnosis
3 - ~copp |
0.2 w 029 —~ILD
2 ~+ COPD-censored -
0.04 a3 004 ILD-censorel
T T T T T T T T T T 1 I I il | I | I
o 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120
Years from diagnosis Time (months)
3-year survival COPD-PH: 41% COPD-PH: = 80%
ILD-PH: 16% ILD-PH: = 50%

Hurdman J et al. Eur Respir J 2012 Gall H et al, J Heart Lung Transplant. 2017
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COPD ILD
* Variable compromiso de vias aéreas, alveolos e
Remodelling of airways, lung parenchyma, and vessels inte rStiCiO VS pa rte VaSCU|ar

Emphysema

Vascular pruning

* ER sin HP: PAPm <20 mmHg o RVP <2 UW

Remodelling of pulmonary vessels

* ER con HP: PAPm >20 mmHg, RVP >2 UW y PAWP <15 mmHg

I Severe PH
—PYRZSWY)

palengy oA s Sl * ER con HP grave: RVP >5 UW y PAWP <15mmHg

Mostly ventilatory Mostly circulatory

Non-severe PH

exercise limitation exercise limitation

Hypoxaemia at rest and/or during exercise

L @ESC @ ERS—
Humbert M et al, Eur Respir J 2022
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Mortalidad segun gravedad hemodinamica en EPOC

* Mejor discriminante de aumentada mortalidad PVR >5 UW, PAPm >33 mmHg también significativo

* Limitaciones: < Solo incluidos pacientes con PAPm =25 mmHg Registro GRAPHIC
* No grupo de control sin HP n=139
* Pacientes con EPOC vy cualquier grupo de HP (Grupo 1, 2,3y 4)

HP de Grupo 3: pronostico o2

a) 1.0 b) 1.0«“m € 107
0.84 0.8 T L 0.8
N S
— k! - —
= ] — 3 \
$ 061 S 06 k — < 06 y
5 2 e 3
® K] B ®
o (1) | [
& 047 3 04 & 04 =
p=0.001 p=0.001
b mPAP <33 mmHg/PVR <5 WU :
0.2 0.21 L 1 0.24 mPAP >33 mmHg/PVR <5 WU =
—— PVRs5WU mPAP <33 mmHg mPAP <33 mmHg/PVR >5 WU ‘—\_\ﬁ
PVR >5 WU —— mPAP 233 mmHg —— mPAP 233 mmHg/PVR >5 WU
0.0 . . . T . 0.0 T T T T T 1 0.0 T T T T T
0 2 4 6 8 10 0 2 4 6 8 10 12 0 2 4 6 8 10
. 1 Ye
Number at risk Years Number at risk ears Number at risk =
PVR <5 WU 82 74 6 35 25 17 mMPAP <33 mmHg 61 57 33 21 20 14 mMPAP <33 mmHg/PVR<5 WU 55 52 31 26 20 14
PVR =5 WU 56 35 14 9 6 3 mMPAP 233 mmHg 78 53 28 17 11 6 mPAP 233 mmHg/PVR<5WU 28 23 15 9 5 3
mPAP <33 mmHg/PVR>5WU 6 5 2 1
mPAP 233 mmHg/PVR>5 WU 49 29 12 8 6 3

Zeder K et al, Eur Respir J 2022

1
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Mortalidad segun gravedad hemodinamica en EPID

* Mejor discriminante de mortalidad RVP >8 UW, RVP >5 significativo, criterios de Niza 2018 no
significativos

* Limitaciones: e Solo incluidos pacientes con PAPm >25 mmHg Registro COMPERA
* No grupo de control sin HP n =449

* 100% de pacientes tratados 2 RVP: 7.6 (6-10.6) UW

a) b) 100 Strata = PVR<5WU = PVR>5WU ¢ 1.00 Strata = PVR=8WU = PVR>8WU ) 100 = Non-severe PH = Severe PH
0.04
£ o 2 o1 £ 075
=) _ =
© 0 o
3 5 3
0.03 8 050 & 050 S 050
© — _—
2 g 2
z S Log-rank 2 Log-rank % Log-rank
K @025 =0.03 A 025 <0.0001 a 0B %
Z om p=0. p<0. p=0.18
0.00 0.00 0.00
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
0.01 . Timein years Timein years Time in years
Number at risk Number at risk Number at risk
0.00 . . . == 59 47 36 33 23 18 16 16 13 10 6 — 243 192 148 124 95 76 60 51 41 33 25 — 76 56 43 36 24 15 13 13 11 10 9
. - L]
— 5 —
4 5 6 7 8 9 10 11 12 13 14 390 294 226 174 132 99 73 54 42 32 27 — 205 149 114 83 60 41 29 19 14 9 8 368 282 216 168 129 100 74 55 42 31 24

PVR (WU) cut-off Olsson K et al, Eur Respir J 2022



HP de Grupo 3: prondstico Sl |
11/14
Cohortes Registro REHAR, ISMETT (Palermo), S. Matteo (Pavia), Royal Brompton (Londres)
Inclusion:
: n=317
* Pacientes con EPOC o EPID y CCD
Exclusion: 17% tratados:
 Pacientes trasplantados = historia natural de la EPOCy EPID * 26% con EPOC
, * 9% con EPID
* HP post-capilar, CFPE i
* CLD without PH: mPAP <21 mmHg o mPAP 21-24 mmHg with PVR <3 WU NoPH
mm) - CLD with “borderline” PH: mPAP 21-24 mmHg + PVR 23 WU BLPH | <ummm

:| HP moderada

e CLD with mild-moderate PH: mPAP 25-34 mmHg MPH

 CLD with severe PH: mPAP =35 mmHg or mPAP 25-34 mmHg with Cl <2 L/min/m? SPH

Piccari L et al, Respiration 2022
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| EPOC+EPD | | Eepoc | | EPD |
NoPH BLPH MPH SPH NoPH BLPH MPH SPH NoPH BLPH MPH SPH
1.0 - g 1.0—q:§:: | 1.0~ |
o ol | | \
— N
0.8 0.8 - | 0.8 |
[ \
I
| |
— — I © I
g 0.6 (>u 0.6~ | g 06—
S = | E ‘
< o |
> | >
3 | 2 | < |
0.4 } 04— } - }
; HP grave ; )
T '
I I \_ll_l
0.2 } 0.2 } 0.2 } |
I
— ! — [ _ \ i
p =0.369 | p =0.005 | p =0.002 ‘
0.0 i 0.0 i }
‘ ! ‘ ‘ § ! \ I ) y ! ! 0.0 T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27r 30 33 36 39 42 45 48 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 0 13 6 9 12 15 18 21 24 97 30 33 36 39 42 45 48
a Months S . - Mo.r;lhs Months
NoPH 81 73 59 a 37 32 24 21 19 20 7 1 NoPH s o - " . o » 1
BLPH 45 39 32 24 19 18 12 10 6 BLPH 16 15 13 13 12 7 5 N ) N
- . BLPH 29 24 19 1 7 7 5 3 1
MPH 97 88 74 57 42 35 M 25 20 MPH 45 42 40 35 28 23 23 18 14 ) ) . i X
SPH SPH &4 80 53 4 » 25 2 15 g MPH 52 46 o 2 14 12 " 7 6
94 81 &7 54 42 31 2 20 13 L : SPH ® ot " " . . . . X

* EPOC: solo HP grave presento supervivencia peor que las otras clases hemodinamicas (57% vs 87-82%)
* EPID: Cualquier nivel de HP (BLPH, MPH, SPH) presentd peor supervivencia que NoPH (33-28% vs 58%)
e Observamos distincion de supervivencia con PVR >5 UW en EPOC (59% vs 84%) pero no en EPID

Piccari L et al, Respiration 2022
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* El aumento de riesgo de mortalidad
24 —
22 HR 2.78,§I1 2.057-3.748, p <0.001 para cada 1 mmHg de incremento en
20 \\— coPD HR 1.02/CI 1.003-1.027, p =0.002 .
18 - la PAPm fue >> para pacientes con
B 16
B 14 EPID que con EPOC
% ip
T 10+ * PAPm parece mucho mas significativa
8 —
6 1 en el prondstico de pacientes con
4 —
21 EPID que no en EPOC
O —
. 0.04 * No hay probablemente un solo
£ 0.03
5 002 5 , .« s
8 0014 parametro hemodinamico que pueda
0 - T T T T T T T
10 20 30 40 50 60 70 80 predecir prondstico en todos los
mPAP
pacientes con HP y EPOC o EPID

Piccari L et al, Respiration 2022
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Cuando se deberia realizar CCD?

e Sise considera cirugia

Class® Level®

¢ SI aVUda en deC|S|0n tera peUtlca If PH is suspecteq it is recommended that echocardiography“ be C
performed and ion with ABG, PFTs including DLCO, and CT
* Parafenotipar la HPG3 imaging
In patients with lung treatment PH, it is recommended to optimize treatment of C
Cuando se debe tratar HPG3? the underlying lung d Findicated, hypoxaemia, sleep-disordered breathing,
and/or alveolar hypoventilation
. . In patients with lung disease and suspected severe PH, or where there is uncertainty regarding C
“
e S| H P grave 9 tratamiento the treatment of PH, referral to a PH centre is recommended®
. o . . ” In patients with lung disease and severe PH, an individualized approach to treatment is C
individualizado e
o It is recommended to refer eligible patients with lung disease and PH for LTx evaluation C
® TreprOStlnll Inalado se pUEde In patients with lung disease and suspected PH, RHC is recommended if the results are C
. expected to aid management decisions
COﬂSlderar en EPID'HP Inhaled treprostinil may be considered in patients with PH associated with ILD [734] B
The use of ambrisentan is not recommended in patients with PH associated with IPF [740] B
e Uso de vasodilatadores no The use of riociguat is not recommended in patients with PH associated with IIP [181] B
The use of PAH medication is not recommended in patients with lung disease and non-severe PH® C

recomendado en HP no grave

patients with end-stage lung disease who are not considered candidates for LT. *This does not include inhaled
treprostinil, which may be considered in patients with PH associated with ILD, irrespective of PH severity.

Humbert M et al, Eur Respir J 2022
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* Prevalencia muy variable segun:

e Diagnostico especifico de EPID

* Estadio de la enfermedad (al
diagndstico vs pre-trasplante 2
mayoria de los estudios)

* Meétodo de detecciodn vs
diagnostico

* Varias definiciones de HP

e Cohortes retrospectivas vs

prospectivas

TABLE 2

Chronic lung disease

Idiopathic pulmonary
fibrosis

Nonspecific interstitial
pheumonia

Combined pulmonary
fibrosis and emphysemj

CHP

Prevalence of PH
14%

39% at initial
evaluation

86% at time of
transplant

46%

41%

48%

31%

30%—50%

20%

44%

52%

HP asociada a EPID: prevalencia

Prevalence of PH in different chronic lung diseases

Study design

Analysis of 488 subjects with IPF enrolled in a placebo-
controlled study who underwent right heart
catheterization.

44 consecutive patients at a single center with right heart
catheterization undergoing evaluation for lung
transplant.

Retrospective review of 2525 patients with IPF listed for lung
transplant in the United States from January 1995 to
June 2004.

Retrospective review of 118 patients with IPF over an 8-year
interval.

Cross-sectional study in 239 patients at one Indian center
over 1 year

Retrospective review of 35 patients with NSIP diagnosed
between 2002 and 2016

Retrospective study of 40 patients with CPFE

Prospective database from tertiary referral center for patients
with ILD including 211 patients with CHP

Prospective evaluation of 50 consecutive patients with CHP
undergoing right heart catheterization

Cross-sectional study in 239 patients at one Indian center
over one year

References

Raghu et al.'’

Nathan et al.?

Shorr et al.*?

Nathan et al.**

124

Tyagi et a
King et al.>

Cottin et al.®

1-27

Waelscher et al

Oliveira et al.”®

Tyagi et al.**

Nikkho S et al. Pulm Circ 2022



30-50%

Imonar

©

/7

10N pu

prevalenc
ipertens

Mismas limitaciones en los estudios

Prevalencia de |la HP en FPI

tica con h

14

iopd

8%

L 4

57%
20%

26%

HP asociada a EPID

84%
80% ¥

L

15%

Fibrosis pulmonar id

tal del Mar

*

p

[T Barcelona

I\ Hos
2/13
90 -

80 -

de cohorte

(8=Y) 0661 [97] sMiaaipy
(GZ=U) G00Z [89] Wwmuvoy
(ze=u) €10z [6Z] 13009
(9e=u) LLOZ [£4] 211

(££=Y) 0102 [99] #ood

(££=U) Z10Z [81] WINVIg-nONIS
(8e=Y) 010Z [£G] ¥voovg
(8E=U) | 10Z [L¥] S¥1d 830 NvA
(6£=U) LOOZ [ZL] YaNTH
(77=U) 800Z [09] NYHIYN
(Gy=u) Z10Z [1 L] avwvH1y
[£%=U]) 01 0Z [82] 2383 23aN¥NYI 4
(67=\) Z10Z [0%)] NIsuIANY
(26=U] L1 0Z [G9] vWYATIYN
(25=Y) Z10Z [0G] 010NL3LNAA
(85=U) 01 0Z [£9] NI1WwAHADp
(66=U] 0107 [C¥] INoBHYD
(09=Y) 80OZ [8G] N¥WsIZ
(9=u) L0OZ [§S] NvwsIZ
(04=Y) £00Z [69] vovwuvH
(64=U) 900Z [LG] 1311137
(18=U] L10Z [2Y] noLnog
(28=Y) L10Z [15] SHams
(88=U) GOOZ [G] snodavN
(£6=4) 6002 [9] VIraW
(LOL=Y) €102 [%4] vanniy

(0L 1=U) 800Z [¥G) NYHIYN
(£11=Y) GOOZ [Z9] #33nudove
(8L 1=Y) L0OOZ [65] NVHLN
(611=Y) ZL0Z [¥9] NI
(1Z1=Y) ¥10Z [8y] 0¥vvoaliy
(221=Y) £102 [67] 111355vMa |
(92 1=U) ZLOZ [7y] viLsv]
(1E1=U) 6002 [04] 9MoS

(7€ 1=U) 710 [GL] NIBYIHG
(6€1=Y) €107 [£9] NodaI]-¥HIAY
[6€1=Y) 1 10T [LY] visoHvdvd
(281=Y) 0LOZ [EY] 1LL3s5vha |
(0Lg=y) 710Z [LE] ™D
(946=Y) 900 [2G] #3307
(878L=U] 010Z [9G] WHLYIN
(GZGZ=Y) L00Z [19] H¥OHS
(98Z6=Y) ZL0Z [9] 0¥vT10)

Citation

Raghu G et al. Eur Respir J 2012



I\ Hospital del Mar &

\;3 HP asociada a EPID: etiopatogenia e
1

Genetic
1 ; mutations
endOtI po k Epigenetic
changes

- v
Aberrant molecular pathway(s)

QT

Sex & other
<+— physiologic
determinants

Pulmonary
lng vasculopathy

Disease

~ <« Access to care EHE
. ° S g
eXpOS Iciones Environmenta| = <+—— Social determinants of health

<3 exposures <+«— Ethnicity % /ﬂ‘

N __
ILD-PH phenotype
& z:\{,vl(:il Piccari L et al, Pulm Circ 2023
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e Sintomas inespecificos
* Disnea
* Tos
* Fatiga
* Sincope
* Afectacion de la calidad

de vida en muchos

ambitos distintos

Family Impacts

Europe PH-ILD — 2024

Shortness of breath

Daily Activities

Walking

Shopping & Carrying

Hobbies

Limitations in
physical functioning

Impacts on patients’
and carers’ family
and social life

Isolation

Affected emotional
well-being

U.S. PH-ILD — 2021 *

Shortness of breath

Patients
and Carers
Living with

PH-ILD

=] "
Bl

Syncope

Most frequently
reported symptoms of

PH-ILD

Delayed Rx

U.S. PAH - 2014 ** U.S. IPF = 2014 ***

Shortness of breath Cough

Fatigue Shortness of breath
Syncope Fatigue

Oedema

Incorrect Dx

Delayed Dx

Lack of Information

Frustration

Lack of a holistic
approach to PH-ILD
(PH and ILD silos)

Current treatments

are beneficial, but

unmet needs remain

Piccari L et al, Pulm Circ 2024
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specific phenotypes of ILD-PH should only be discerned
if there are distinct differences in how they present,
\ behave, or respond to treatment (Figure 1).

- Distinct clinical presentation

* Family history, genetic or congenital
syndromes

* Environmental exposure

*  Symptoms and signs

* Pulmonary function Q
* Lung volumes \\‘

* Dl
/J

* Gas exchange
* Biomarkers, e.g.: BNP or NT-ProBNP
* Exercise tolerance, e.g.:

phenotype ™

Distinct clinical course

*  6MWT or shuttle test SN~—___—T * Progression
 CPET * Rate
* Imaging (extension and distribution), e.g.: * Pattern

* Parenchymal changes
* Vascular changes
* Echocardiographic and cMRI features
* RV morphology & function
* Right atrium, pericardium
* Hemodynamic profile
\* Histopathological findings on lung biopsy / \ Survival )
| >

BASELINE TIME

* Complications (respiratory

failure, clinical worsening etc.) = e n d Oti p O ?

* Response to treatment

* Pulmonary vasodilators
* Antifibrotics

Imonary Vascular

W ) Feccaren ooste Piccari L et al, Pulm Circ 2023
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HP asociada a EPID: fenotipos

Fibrosis pulmonar idiopatica con hipertension pulmonar

Table 2—Deciles of Physiologic Parameters Compared to Pulmonary Artery Pressures (n = 118)

Patients With PH1

Variables No. FVC% Drco%* mPAP, mm Hg No. %
F\fC l-ilnge, % H H H
=70 16 80.4 432 29.7 10 62.5
60-69 26 63.1 41.1 22.1 7 26.9
5039 23 54.6 31.1 232 10 43.5
4049 31 44.8 32.5 229 13 419
< 40 22 32.0 22.1 21.6 8 36.4
Dvrco range, %
= 50 16 60.9 61.3 24.0 ) 31.3
4049 15 66.4 44.6 22.0 4 26.7
30-39 32 55.4 34.6 21.2 9 28.1
20-29 26 52.7 24.5 25.6 14 53.8
< 20 13 43.7 13.7 27.2 8 61.5
FVC%/DvLco% ratio
=30 10 53.0 13.3 27.7 5 50.0
> 2.0-29 24 62.0 272 27.1 11 45.8
>15-19 31 55.4 33.3 21.8 12 38.7
>1.0-14 31 52.5 427 21.7 7 22.6
< 1.0 6 51.7 72.0 21.5 3 50.0
TLC range, %
=70 17 72.9 43.1 29.8 10 58.8
6069 19 59.5 354 209 4 21.1
5059 23 53.9 36.7 229 11 478
40-49 23 45.3 35.2 22.3 8 34.8
< 40 12 36.0 159 21.5 3 25.0

*DLco > 50% vs DLco << 20% (p << 0.136).

tFVC = 70% vs FVC < 40% (prevalence p < 0.111, severity p < 0.008); FVC%/DLco% ratio > 3.0 vs FVC%/DLco% ratio < 1.0 (p < 0.999);
TLC = 70% vs TLC < 40% (prevalence p < 0.07L, severity p < 0.003).

mPAP (mmHg)

r’=0.187, n=118
0 20 4 6 8 100

mPAP (mmHg)

r*=-0.109, n*102
© 20 4 s 8 10
DLco% predicted

mPAP (mmHg)

*=0.004, n=102

° 2 H H
FVC% ! DLco% ratio

Cc

FIGURE 1. Correlation of mPAP with FVC% (left, A), DLCO% (center, B), and FVC%/DLC0O% ratio

(right, C).

Escasa correlacion entre FVC,

DL, € PAPmM

Nathan S et al. Chest 2007
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Fibrosis pulmonar idiopatica con hipertensién pulmonar

No hay correlacion entre hallazgos TACAR y PAPm

70

Table 3—Pearson Correlation Coefﬁ'cients Between
MPAP and Putative Predictors of PH r= 0.042 (NS)
Variables No. r p Value* * *
KET-fib 65 0.042 0.7h »
WCT-fib 65 0022  0.86 %
MCT-fib 54 0.004 0.97 ﬁﬁ . .
CT-alv 65 0.153 0.22 g 30 *
WCT-alv 65 0.171 0.17 g . & *
CT-hc 65 0.009 0.94 " * L
WCT-he 65  0.025 0.84 Y e s
CT-tot 65  0.009 0.38 E e o7 $s tg .
\\\-"\"CT-tot 65  0.119 034 4 e o 3 ,%e3 :
1PAT [zt 0 14 ¢ 20 > ~ ‘—0—‘ & ®
MPAD/AD 65 0.203 0.10 * % o ¢ :
MPAD/BSA 63 0.136 0.29 0
FVC, L 64 0.150 0.23
FVC, % predicted 64 0.235 0.10
Drco, mL/mm Hg/min 539 — 0.295 0.02 0 : i i i : : i i
DLrco, % predicted 59 —0.307 0.02 0 0.3 1 15 2 25 3 35 i
DLco/VA, % predicted 532 — 0.408 0.003 CT-fib
FVC % predicted/DLco% predicted 59 0.435 0.0006 -
Spos 59 — 0527 <0.0001 S ‘
6MWD 17 — 0.569 0.002 FIGURE 1. Relationship between CT-fib and measured MPAP.

NS = not significant.

*Test of zero correlation.

Zisman D et al. Chest 2007
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Fibrosis pulmonar idiopatica con hipertension pulmonar
: * EnlaFPlla PAPm aumenta de 3.8 mmHg/mes
E 30 -
%
g 207 * Enla HAP la PAPm aumenta de 0.12 mmHg/mes
E 10 =
o n =65-12 weeks Treatment naive
0-1 1-5 5-10 10+ — h P m o
Rate of change in mPAP (mm Hg/month) e Riociguat Placebo
Variable Placebg#N =6!
| f n=56- 12 weeks & STED
Table 1. Demographics and baseline physiologic parameters (n = Heartate —beats/mingte JLI Al to L0 . om B~ 4 . rom BF- a
44) Meaprlep;illr:frxﬂa::egg 0.6 (-0.8 to 2.( Parameter n BL week 12 n BL week 12
r T p— 062 (017150 PR dynessec 115 888 (505) —259 (296) 55 855 (477) +17 (361)
liters/min/m?2 sCm-
Male 35 (79.5%) oul L resict. 49 |
ulmonary vascular resist- (-54 to 15: . — —
Age, years 572474 monary vascula resit S'!-"E;T:gr;e sec 112 1,793 (622) —525 (464) 54 1,772 (610) —56 @}')
FVC, 0/06 predicted 49'8$ 15.5 e OO ok mm Hg 116 49.3 (15) 44 (8) 56 48.9 (16) 0.3 (12) ]
FEV), % predicted 53.9114.0 — WAP, mm Hg 113 92.2 (13) 10 (10) 57 90.6 (13) —1.3 (13)
DLco, % predicted 33.2%x13.7 ey Cardiac output, L/mis RAP, mm Hg 116 7.4 (5.2) —0.2 (7.0) 55 6.9 (4.6) +1.7 (5.7)
TLC, % predicted 52.5+13.3 = 5 Cardiac output, 115 4.2 (1.3) +1.0 (1.0) 55 4.2 (1.4) —0.1(1.2)
mPAPyelines mm Hg 22.6*6.0 e " Jiters/min
mP APgl1ow-up, mm Hg 32.7%£9.5 gdcan systemic artery | (ardiac index, 115 2.5 (0.7) +0.6 (0.6) 55 2.5 (0.9) —0.1(0.7)
Mean PAP change, mm Hg 10.1x7.6 T’.’,‘,if.",’,‘.f,,‘.’,’:j’.,i’,‘;'{;?; liters/min/m”
Monthly mean PAP rate of change, mm Hg 3.8+6.1 Total systemic resistar Sv0,, % 103 65.0 (11) +4.1(9.5) 51 67.0(9) —2.5(9.6)
- - 6-Minute walk test, m
Baseline to transplant time, days 258.1 £220.7 — ' — a— -

Galie N et al. J Heart Lung Transpl 2017

Galie N et al. N Engl J Med 2005
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Combinacion Fibrosis Pulmonar y Enfisema

* HP en 30-50% de casos, grave en 68% de estos
 HP grave y FVC <50% —> predictores independientes de supervivencia

e Podria presentar respuesta distinta a vasodilatadores pulmonares

40+ * Received riociguat Fatal Non-fatal . H .
41/65 pts con TCAR > CFPE o v 14/41 enfisema > fibrosis
354 ® Fibrosis Fibrosis .
_ ) 4/14 exitus

- 12/15 exitus tenian CFPE
‘é x
g 25 .
:E: i i x x x E: 1 x x x
E 20 if i ¥ x x E 30
g Eax ;:35- x
E 15+ ® a f b 4 X b
E 104 X X X " ;Z 154

o ® . % 104

e e e e T e T e e s e e o 1 2 3 i 4 T 5 T 6 i 7 T L3 i 9 T 10 T 11 T 12 T 13 T 14

Cottin V et al, Eur Respir J 2005 i e

PV R | Cottin V et al, Eur Respir J 2010 sudy Eopien Enphycns
@ jmonery Mejia M et al, Chest 2009 Nathan SD et al, J Heart Lung Transpl 2021 Cottin V et al, Am J Respir Crit Care Med 2022

cular
nsmu\e
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Enfermedad del tejido conectivo + EPID + HP

* Presenta la co-presencia de autoinmunidad,

inflamacion, fibrosis y vasculopatia 4

0

e Se asocia sobre todo a esclerodermia (difusa ++)

Symptom

* Reto diagndstico = los pacientes con ETC
burden

(especialmente con esclerodermia) pueden asociarse
a HP de cualquier grupo

 HAP-ETC

* ETC con afectacidon miocardica (Grupo 2) Inflammation

e ETCconEPIDy HP (Grupo 3)

Autoimmunity

=N

e ETC-HPTEC /" riesgo trombdtico (Grupo 4) ”

time

A D Pukmanery Vesouer Piccari L et al, Pulm Circ 2023
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Enfermedad pulmonar post-tuberculosis + HP

* Forma probablemente muy prevalente,
sobre todo en paises de rédito medio-bajo
* Meta-analisis:
* 67% en insuficiencia respiratoria cronica
* 42% en hospitalizados sintomaticos
* 6% en screenings sistematicos de
poblacidn asintomatica
* 9% en TB activa

 Mayoria de estudios con ecocardiografia

e Forma “olvidada” de HP en EPID

Van Heerden JK et al, Eur Resp Rev 2024 Allwood A et al, Respiration 2021
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Linfangioleiomiomatosis + HP

* Enfermedad quistica difusa en mujeres, causada
por la proliferacion de células musculares lisas
(“células LAM”)

* Prevalencia de la HP:

* 8% en cohortes generales, 45% en cohortes
pre-trasplante
e HP grave en el 20% de casos

* HP se asocia a peor disnea, FEV,, tolerancia al

esfuerzo

* Infiltracidon bronquial y vascular por células LAM

Cottin V et al, Eur Respir J.2012
Freitas CSG et al, Orphanet J Rare Dis.2017 Piccari L et al, Pulm Circ 2023 McCarthy C et al, Lancet Respir Med. 2021
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Severe comorbidity
Severe lung disease
 Neumopatia
Mild
comorbidity

Mild lung disease

-
S e

@ Moderate CPFE with severe PH

‘ ‘ Severe ILD with severe PH
Mild PH

» Severe PH
(O Mild ILD with mild PH

O Severe ILD with mild PH

@ Mild ILD with severe PH
Piccari L et al, Pulm Circ 2023

* Hemodinamica

e Comorbilidades
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Prevalencia de la HP en la EPOC

e Variabilidad de prevalencia

* HP moderada .
Variabilidad de

* HP grave definiciones!

 Variabilidad de gravedad

espiromeétrica

* Mayoria de estudios:

e Evaluacidn trasplante

e Cirugia de reseccion de volumen

HP asociada a EPOC: epidemiologia

Year of Numberof  Proportion  Age (years) Lung function: Arterial blood gases:  Patients with Effect of pulmonary
inclusion participants of females FEV,/FVC, or Pa0,, PaCO, (mm Hg) pulmonary hypertension on survival
(%) predicted FEV, (%) hypertension (%)
Weitzenblum 1968-72 175 1% 60 (range 36-82) FEV,/FVC 40% 63 (10), PAPm >20 mm Hg in 4 year survival 71-8% when
et al; France'™ (11%) 40 (6) APm PAPmM <20 mm Hg vs
>30mm Hg i 49-4% when PAPmM
>20 mm Hg (p<0-01)
Scharf et al; 120 39% 66 (6), evaluation for Predicted FEV, 27% 66 (10), PAPm >20 mm Hg in
USAe lung volume reduction  (7%) 42(6) APm >35 mm Hg
surgery i @
Simsetal; USA'™ 1991-2003 362 53% 56 (5), evaluation for Predicted FEV, 62 (12), PAPm 225 mm Hg and
transplantation 20% (5%) 51 (10) pulmonary PAWP <15 mm Hg in
hypertension group
Minai et al; 797 35% 67(6) Predicted FEV, 61(9), PAPm =25 mm Hgin
USA®E 26% (7%) 43 (6) pulmonary severe pulmonary
(pulmonary hypertension group ypertension i
hypertension
group)
Cutticaetal; 1997-2006 4930 54% 56 (6), pulmonary Predicted FEV, PAPm 225 mm Hgand  Adjusted hazard ratio for
USA™® hypertension group, 22% (10%) PAWP <15 mm Hg in death associated with the
evaluation for @ presence of pulmonary
transEIantation hypertension 1-27 (95% Cl
1-04-155)
Portillo et al; 139 4% 63(8) Predicted FEV, 69 (12), PARmM 225 mm Hgin
Spain*® 41% (16%) 40 (6) 18%)PAPm =35 mm Hg
i3%)
Vizzaet al; Italy™ 1993-1995 168 62% 54 (6), evaluation for Predicted FEV, 59 (12), PAPmM 225 mm Hgin
transplantation 20% (6%) 46 (11) abou
Thabut et al; 1988-2002 215 21.4% 55 (-}, evaluation for Predicted FEV, 66 (13), PAPm >25 mm Hg in
France™ transplantation or LVRS ~ 24-3% (-) 41 (7) lung volume , PAPmM
reduction surgery >35 mmHg in
cohort
Chaovat et al; 1990-2002 998 10% 67 (62-68) Predicted FEV, 46 (41-53), PAPm >2Q mm Hg in 3 year survival about 88%
France!314 50% (44-56) 32(28-37) abou in patients with PAPm
APm =35 mm Hgin <20 mm Hg vs about 38%
in patients with PAPm
PAPmM =40 mm Hg i =40 mm Hg (p<0-01)
Oswald- 1976-1992 84 10-7% 63(~) FEV,/FVC36% 52(5), APm >20 mm Hg in 5 year survival 62.2% when
Mammosser (11%) 45 (8) PAPM>30 mmHg PAPm <25 mm Hgvs 36:3%
et al; France™s when PAPm >25 mm Hg
(p<0-001)
Andersen et al; 1991-2010 409 61% 54 (7),evaluation for Predicted FEV 23% 63 (12), PAPm 225 mm Hg in 5 year survival 63% when
Denmark™ transplantation (7%) 49 (11) pulmonary 9, PAPM PAPm <25 mm Hg vs 37%
hypertension group =35 mmHgi when PAPm =25 mm Hg
PAPm >40 mm HG (p=0-016)

Hoeper MM et al. Lancet Respir Med 2016
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Table | Characteristics of Studies Reporting the Prevalence of COPD-Related PH

° ° e 7/ . V4 ° Study Country | Enriment | Total | Gonder | MeanAge | Sample | Sample | Diagnostic Methods | Pravalence
[ Time (MIF) Source Type for PH
I eva e I l C I a e a e | l a ° I ev I S I O I I S I S e I I I a I Ca Acharya 0131 2018% | India 02004 | 50 NA 614 ™ Saabla e S400%
033
Ak 603l 20137 Tukey | 2082000 | 8 | 712 | c06ses ™ saable e 60
Jrar—— Amerien | 04201 | %2 | 3usl s Lung NA RHC 60
2014% transplants
Andarsen st sl Damsh | i99i-a0i0 | 09 | ldais | 400 Lurg Saable RHC sass
V4 . [ . . 2012"* transplants
° M -an | ISI niv I | I 4 ntinen PP e I e s e B T AT
transplanis
Bukioska st al Sopie | 0162018 | 60 sus NA ™ NA e 333
2019%
Chaouat et al 2009° France NA 183 leov23 67.0-79.0 NA Stable TTE 21.90%
Chen et 21 20155 China 20032014 | 221 175046 s9:10 Inpatients TTE 25345
. . 0 o Fangersh et al Ameriea 20022008 | 174 15519 40-80 A Seable TTE 37.36%
’ Freixa et al 2012% Spain 20042006 342 31824 67 9+86 Inpatients AECOPD TTE 19.00%
Gartran et al 20125 | America 20082010 | 142 s4isa 5 Lurg NA RHC 63.38%
transplants
Gupta ot al 2018% India 20052016 | 109 17 S804 A NA TTE 6240%
Halvani et al 2015° lslarm. NA 142 NA 67.5-70.8 Outpatients Seable TTE 63.38%
. LI 4
Y Hayes ot al 2017 America 2005-2013 8 30iss 5086 Ougatients | Stable TTE £3.00%
I ) X I ) u Hid o€ 2 20167 Norway NA 00 | s 37 ™ seable RHC 2600%
Jethani et sl 20165 India NA 50 4 3580 A NA TTE 48.00%
Kowon et al 2010 Korea 2009 w08 | sans nm A Na TTE s170%
[—— aly wnaon | e | ises @76 | iopaents | Siable RHC -
2014°
Ld o 0 0 Matsuyama et al Japan NA 8 NA 8564 Inpatients NA RHC 3231%
¢ revaiencia obpadai. (o] o, (o) —
o ) vt | v | oo | w8 | s | wm | e | s prym
20164 transplants
Mohamed st al et | 017016 | 26 | NA | 6330:922 | Oupevenss | Suble e 100%
2015
Natahara stal fgan | 07013 | 503 NA 99468 | lopatients | Stable RHC l670%
7 LY 4 . V4 . 2016
® Se n a te ra C I O n e S I ro m et rI Ca . i o - . . - - a " o
u . GOLD Prevalencia o
Nathan et al 2012 America 2005-2018 8572 3252/3320 604263 Lung NA RHC 52.40%
transplants
Portilla ec al 2015 Spain NA 19 1345 6348 NA Suable RHC 1800%
Leve 25% cptimnat | o | oo | o | ot | w0 | v | e g -
0127
Sephanetsl 2005 | Tukey | 0072009 | 20 | 20763 | 1273 NA Sable e 4800%
o) . [— G | 02014 | 22 | tewes sads na | aecoro e s150%
39/) e 480||| e pacientes con EF OC Moderado 34% -
Shin et al 201477 America 1998-2012 148 118130 6339 NA Seable RHC 35.00%
Sins oc a 20097 Amarica 19912003 | 382 MA 5595 Lung MA RHC 23.00%
sranplaes
S e Ve ro 3 9 % Skjortan et 8l 20137 | Norway 2006 % A48 6347 | Oupavents |  Suable RHC 26.00%
.
18; m aCIenteS Con HP-EPOC o = = = = = = = -
Stolz ct al 20087 Switzertand A 2 NA NA Inpatients | AECOPD TTE 280%
IVI 1 0/ Sun et al 20197 China 20ie-2018 | 106 719 6952101 A Stable TTE 2260%
uy severo 61% N
w018
Xiong <t al 2018™ Chima | wis2017 | 97 | s | erseios | g sable e 271%
—
Boers E et al. JAMA Network Open 2023 Zhang L et al. Int J COPD 2022 XewadmE | G | A || S | us | o | e ™
Yazici st sl 2015" Takey | 2052008 | 126 | 197 | 6673576 | Oupisens | NA TE 26.19%
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* Hombres

* Mayores

e Peor CF y tolerancia al
esfuerzo

* A pesar de mejor
hemodinamica

Peor DL, e intercambio
de gases

Si la HP es grave:

e >>peor CFy tolerancia al
esfuerzo

* Similar FEV, y PaO,

TABLE 1 | Demographic and Baseline Characteristics of the Patients in the Study

HP asociada a EPOC vs HAP: morbilidad

PH in COPD
Characteristic IPAH (n = 489) COPD (n = 379) P Value Moderate (n = 68) Severe (n = 307) P Value
Female sex 308 (63) 153 (41) < .001 34 (50) 119 (39) .102
Age, y 61.7 + 17.9 68.4 + 9.2 < .001 68.5 + 8.4 68.4 + 9.3 .96
6MWD, m 326 £ 133 247 £ 110 < .001 282 + 111 239 + 108 .008
BMI, kg/m? 27.1+5.9 26.2 +£ 6.1 .027 258+ 5.6 26.2 £ 6.2 ?
WHO FC < .001 ﬂ
I 1(0.2) 0 0 0
I 86 (18) 10 (3) 3(4) 7 (2)
I1I 331 (68) 260 (69) 57 (84) 203 (66)
v 43 (9) 87 (23) 5 (7) 82 (27)
Unknown 28 (6) 18 (5) 3(4) 15 (5)
Lung function tests
TLC, % predicted 98 + 16 107 + 24 < .001 108 + 25 106 + 24 .66
FVC, % predicted 93 £ 16 67 £ 21 < .001 69 + 21 67 +£ 21 .64
FEV1, % predicted 90 + 15 45 + 14 < .001 46 + 14 45 + 14 .60
Dico, % predicted 55 + 22 30 £ 15 < .001 31+ 15 29 + 15 41
Arterial blood gases (room air values only)
Pao,, mm Hg 70 + 26 55+ 10 < .001 559 54 + 10 .65
Pacoz, mm Hg 33+6 41+9 < .001 42 + 8 41 +9 .36
Right heart catheter
RAP, mm Hg 7.2 +4.3 7.7 £ 4.6 .13 5.3+ 3.6 8.3+ 4.6 < .001
mPAP, mm Hg 46 + 13 40 + 10 < .001 30+ 3 43 £ 10 <.001
PAWP, mm Hg 8.7+ 3.4 9.4 + 3.3 .001 8.4 + 3.9 9.7 £ 3.2 .018
PVR, Wood units 10.5 £ 5.4 7.7 £ 3.2 < .001 5.1+26 8.3+ 3.0 < .001
Cardiac index, L/min/m? 2.2 +£ 0.6 2.3 £ 0.7 W 2.7 £ 0.5 2.3+07 < .001
Sv0,, % 63+9 64 + 8 .036 68 + 6 63+9 < .001
Laboratory results
BNP, pg/mL 299 (84-578) 111 (39-311) .004 60 (26-178) 120 (44-489) .023
NT-proBNP, pg/mL 1,263 (455-3,187) 1,157 (378-2,830) .31 487 (158-1,235) 1,395 (454-3,043) < .001

Vizza C et al., Chest 2021
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P incidencia de exacerbaciones
incluso en pacientes con PAPm a

limites superiores de normalidad

! .

2t — Hay un efecto de |la vasculopatia
-_Ppaﬂmnmﬂ‘lg
— Pz > 18 mmHg ‘s
00 _ , , | pulmonar sobre la morbilidad en
0 l 2 3 4
Interval free of hospitalization for exacerbation (years) EPOC antes del diagnéStiCO de HP??

Kessler R et al., Am J Respir Crit Care Med 1999
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Funcion endotelial de arterias pulmonares

* Significativamente alterada respecto a 90 -
% Nonsmokers
. q.—--.
sujetos sanos en: ol 80 - + o
E.Q MoKers
St +
* Pacientes con EPOC g8 707
. g% COPD
* Sujetos fumadores 53 , f .
Eo
: : : S 50 4
* Asociada a la hipertrofia de la capa = 4
0 20 24 28 32
intima de las arterias Intimal area (% total area)

Peinado VI et al. Am J Physiol 1998
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HP asociada a EPOC: fenotipos

Muscularizacion de arteriolas y pérdida de lecho capilar en |la HP grave vs leve-moderada

< -

Microvessels muscularization
%k

—

Iy
o
1
>

—
)
1

>

Microvessel remodeling score
—
=}
1
.
.
|>
> P>
- |

°® L]
0.5
0.0 T T T
NO PH MODERATE SEVERE
PH PH

Figure 5 - Comparison of microvessel remodeling score between the
three groups of patients. Comparisons between the three groups wer.
made by a Kruskal-Wallis test and Dunn posttest. **P < .01. See
Figure 4 legend for expansion of abbreviation.

HP grave:
PAPmM 235 mmHg
or
IC<2.0WU

Bunel V et al., Chest 2019

Capillary density

0.010 - >
., 0.008+ u
s
L
E 0.006 . B
3 bl 1l A
+ 0.004 + oy L ﬁr‘
:L: ’—.—.' | 5
0.002 - " = 0 } :
A / '.# X Vor 5 o " ] \ <. 2 ", $ g XA ‘A 2 ? Py \ ":‘
0.000 ; ; ; € &Y. 0" 'ﬁ" ‘ ) "y o 12 k
NOPH  MODERATE  SEVERE & 5 8 e M;_.%;
PH PH [ PSS N e e a
Figure 6 — Comparison of the histologic parameter evaluating the Figure 3 - A-F, Comparison of pulmonary capillary density in two patients by immunohistochemistry. One patient with low capillary density (top row):

density of the capillary network between the three groups of patients. rare nuclei staining with anti-Erg (A), and thin and irregular cytoplasmic staining with anti-CD31 (B) and anti-CD34 (C) antibodies. Another patient
Erg+/Surface parenchyma represents the ratio between the number of with high capillary_ density (bottom royv): numerous 'nuclei staining with anti-Erg (D), and dense and uninterrupted cytoplasmic staining with anti-
endothelial cell nuclei (Erg-labeled) and the corresponding pulmonary CD31 (E) and anti-CD34 (F) antibodies. Magnification x200.

parenchyma surface (ie, the density of pulmonary capillaries). Com-

parisons between the three groups were made by a Kruskal-Wallis test

and Dunn posttest. **P < .01. See Figure 4 legend for expansion of

abbreviation.
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HP-EPOC grave puede presentarse con un fenotipo distinto: fenotipo vascular pulmonar

| 1264 COPD patients with CRF |

!

998 COPD patients had a
RHC including 899 males

971 patients with a Ppa < 40 mm Hg
including 875 males

27 patients with a Ppa > 40 30 patients randomly dralwn frcr_n
mm Hg the 875 males COPD patients with
a Ppa < 40 mm Hg

16 patients with at 11 patients with a 14 patients with 16 patients with a
least one associate unique diagnosis aPpa 20 < mm Ppa 20 = mm Hg
disease of COPD Hg and < 40 mm Hg

\ — /
[ Cunpamunofthmw |

10 20 30 40 50 o0 7O /Prevalence, 1.1% \

PAP 1ean (MMHQ) Specific features

n =998 FEV, T
Pao, NN
PaCoO,

Chaouat A et al. Am J Respir Crit Care Med 2005
p O W

Number of patients
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Si la HP es grave:

e peor tolerancia al
esfuerzo

* Mejor FEV, y peor PaO, =
>% de individuos con
“fenotipo vascular”?

* Mas tabaquismo y peor

perfil de comorbilidades

. . PVRI
° Pulronary Vascular
HP asociada a EPOC: fenotipos
Table 2. Characteristic of the COPD cohort, stratified according to hemodynamic severity
All patients (n = 147) NoPH (nh =22) BLPH (n = 16) MPH (n = 45) SPH (n = 64)
Age, years 63 (57-70) 62 (55-65) 62 (57-72) 60 (55-66) 68 (60-74)T
Male gender, n (%) 106 (72) 12 (55) 10 (63) 34 (76) 50 (78)
Body mass index, kg/m? 25 (22-28) 21 (21-25) 24 (22-25) 26 (22-29) 25 (22-29)*
Smoking status
Current smokers, n (%) 12(10) 0(0) 0(0) 8(18) 4(6)
Ex-smokers, n (%) 98 (83) 15 (68) 14 (88) 24 (53) 45 (70)
Pack-years smoking 40 (30-70) 35 (29-40 27 (13-35 60 (40-80)* 80 (65-105)**
FEV;, % pred 34 (22-63) (25 (20-37) _ 32(22-36) 29 (19-40) 62 (39-74)*" 1)
FVC, % pred 69 (50-86) 60 (45-72) 69 (54-82) 55 (46-78) 82 (60-91)*"
FEV,/FVC, % 44 (33-59) 35(31-47) 32 (27-44) 38 (31-50) 59 (50-62)*# T
TLC, % pred 106 (91-119) 100 (83-116) 112 (97-128) 116 (93-137) 100 (89-109)"
DLco, % pred 26 (17-39) 24 (15-30) 22 (10-41) 30 (22-45) 25 (16-29)
PaO,, mm Hg 61(51-72) (70 (64-77) 70 (60-77) 65 (57-76) 51 (46-61)*"T ]
6MWD, meters 279 (206-374) (240 (168-359) 337 (240-377) 334 (240-410) 276 (177-357) )
sPAP, mm Hg 46 (35-68) 30 (26-32) 33(31-35) 40 (37-47)%# 71 (61-81)**7
dPAP, mm Hg 21 (16-28) 15 (12-15) 15(12-16) 19 (17-21)** 29 (25-34)%# 1
mPAP, mm Hg 32 (24-42) 21(18-22) 23 (22-24) 28 (26-32)*# 43 (38-52)%* 1
Cardiac output, L/min 4.40 (3.60-5.10) 5.15(4.50-5.85) 4.05(3.83-4.58)* 4.50(4.00-5.25)  3.85(3.03-4.60)* T
Cl, L/min/m 2.50(2.00-3.00) 3.05(2.80-3.55) 2.30(2.15-2.68)* 2.60(2.30-3.00) 2.15(1.70-2.70)* T
PAWP, mm Hg 10 (8-11) 10 (9-11) 9(7-11) 9(7-12) 10(7-12)
PVR, dyn-s-cm.? 4.9 (3.4-8.0) 1.8 (1.5-2.3) 3.4(3.0-3.7) 4.3 (3.6-5.0)* 83 (6.3-11.6)** 1
RAP, mm Hg 6 (4-9) 5(5-7) 5 (4-6) 6(3-8) 7 (5-11)
LVEF, % 60 (60-65) 61 (60-65) 60 (53-60) 60 (53-61) 60 (60-60)
Dyslipidemia, n (%) 18 (19) 2(9) 0(0) 3(7) 13 (20)
Diabetes mellitus, n (%) 20(21) [‘I (5) 0(0) 3(7) 16 (25)** T ]
Coronary artery disease, n (%) 20(21) 1(6) 2 (20) 3(10) 14 (32)*# 1
Pulmonary vasodilators, n (%) 38 (26) 0(0) 0(0) 2(4) 36 (56)** T

Piccari L et al, Respiration 2022
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Diferencia importante en supervivencia si HP-EPOC es grave
104 PAPmM 21-24 mmHg
?H | con PVR 23 WU
o8] 1 N
3 1 1 PAPmM >25 mmHg
S P = 009 |
2 PH-COPD with mean PAP 25-39 mmHg |
S 04 | I
: T P 235 Provi
3 | R E— |
0.2 4 I _ o}
PH-COPD wit mHg i PAPM 225 mmHg
00 p=0.011 I | C°
T T T T | T T I T T T i : : : ! : :
0 1 2 3 4 5 6 7 8 9 10 5 ! : : i T
Years from diagnosis Duration since PH diagnosis (years)
No. at risk:
64 48 39 23 19 14
288 218 151 105 69 54

HP moderada-EPOC: 55%

COPD moderate PH severe PH

HP grave-EPOC: 33% HP moderada: 68%
HP grave: 58%

Hurdman J et al. Eur Respir J 2013 Vizza C et al., Chest 2021
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El fenotipo EPOC grave-HP grave

109 — GOLD 1-2 and nonsevere PH
(PAPm 235 mmHg o IC <2 e
L/min/m,) es el que tiene peor 506
e
supervivencia de todas las "o
combinaciones de gravedad . |
. Vé ° . V4 . 0.0 T T T T T
espiromeétrico-hemodinamica 0 2 4 o e M
42 41 23 18 14 9
70 52 28 20 14 9
30 18 11 7

Kovacs G et al. Chest 2022



-I\. Hospital del Mar
[T Barcelona

12/16

Right heart
catheterization

PH . | |
No ) Mild-moderate PH Severe PH Hemodynamic severity
PH on exercise
i e e e
L e e S S S

Pre-capillary PH Corv::ned Post-capillary PH ‘ Pre-capillary PH ’ Pulmonary artery wedge pressure
[ Mild-moderate COPD ] [ Severe-very severe COPD ] Airflow obstruction
Moderate severe Gas exchange
hypoxemia hypoxemia
/ ———- = unknownssignificance
[ — S =N (T
COPD COPD with COPD with left COPD with P:!:&':::y Ses" ik C?,ZD'
without PH moderate PH heart disease coincidental iPAH el
phenotype phenotype

| |

|
+

|

| % |

| TREAT COPD | + MO
! |

| I

|

+
Consider lung [T at left heart
transplant

e ——/

HP asociada a EPOC: fenotipos

1.HP leve-moderada +
cualquier FEV,

2.Fenotipo vascular pulmonar:
HP grave + FEV, >60%ref.

3.Fenotipo EPOC grave-HP
grave: HP grave + FEV,
<50%ref.

4.cualquier FEV, + HP post-
capilar

5.EPOC como comorbilidad de

una HAP |r T

—_——

Garcia AR et al, Curr Opin Pulm Med 2022
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l

Right heart
catheterization

~
u

~
o= ]

Severe PH

NaDH : Mild-moderate PH
PH on exercise

7
£ _—___.__—_,.____.______.________.___..___..___
s

LPre—capillary PH L Con;’l:iined

(o)}
(3}

Pre-capillary

Mild-moderate COPD || Severe-ve
e

pr—
Moderate Severe
hypoxemia hypoxemia

Post-capillary PHW

N
o

©@SPH-COPD

9]
%]

OraH

U
o

{4 =i\ & \ \
COPD COPD with COPD with left COPD with P:LT;’;::V
without PH moderate PH heart disease coincidental iPAH

phenotype

~
3]

Partial pressure of arterial oxygen, PaO, (mmHg)

|

Ny
o

»
| | |
i : |
|
! I
TREAT COPD | + MONI
| | |
| |
l |

i J 38 40 42 44 46 48 50 52
I ! Mean pulmonary artery pressure, mPAP (mmHg)
i i P i r i Dimensién de los puntos = FEV,
Cansider-fung | Treat left heart Treat iPAH l:l?:if:l Itrr‘ILaI,r?fe
I i J available I l
S———=

F—— s s

Garcia AR et al, Curr Opin Pulm Med 2022
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FEV, % pred

804

60+

40+

204

HP asociada a EPOC: fenotipos

EPOC con HP grave: muy grave hipoxemia

Hipoxemia grave = vasoconstriccion hipéxica = HP grave?

HP grave 2 reduccion del gasto cardiaco = hipoxemia grave?

88 EPOC con CCD + TGIM: no HP, HP leve-moderada, HP grave
/

Datos hemodinamicos

Pao>mmHg

100+

754

504

254

|$$

T

Relaciones V,/Q

P‘,Oz mmHg

404

304

204

104

SR

ClLmin-1m-2

$| Without PH 43

7). ]
2/

NN
WY N\ NE £

\N\“ NV
ALY F

* Mejor FEV,
* Peor Pa0O, y PvO,
* Peor IC

Piccari L et al, Eur Respir J 2023
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* I desequilibrio V,/Q

e P Shunt

* \Vasodilatacion sin aumento

del desequilibrio 2 V,/Q

(perdida de vasoreactividad?)

=

Blood flow fe) and ventilation (9,

L'min-1

HP asociada a EPOC: fenotipos

REHAR
* * l—lt
] r . 1 *
— — 2.5+ 1 0.6 .
1.54 =
154
l E_ s 0.4
= =
SoEs T |
o 107 £ 10- 2 ' i o |
2 | & S Q02
5o - = L)
° S x < |
0.54 £ 5 = -2.54
= 5 0.04---f--------
| =
E: é | |
v
007 0- ' -5.0 " -0.2
|;—‘-_|w.'thompH 43 26
$ Moderate PH 34 $ Moderate PH 16
$ Severe PH 1 ]
0.6 No PH ] ) 0.8- Moderate PH S ) Severe PH 1
T
Dead % 0.7+ p Dead
0.5 space 2 2 space
&ZP 250 & 0.6 g Lo 0%
0.4' E | [ AT
7 21 27 05 5
T £ £ U6 |
0.3 b (15 2 € 044 2¢ ‘5‘)'?
é. | Ol 0.3 = 0.64 % |
0.2 : | z z b
0.1 e ‘ i|| 3 | Shunt —§ 0.2+ K ||
| shunt ] S 014 0,.9% s o 0
0.0- 1.9% %ﬂr{rm’m 0.04 : | | 0.0+ T i T T i&mml
b 1 1 1 1 1 1 1
0 0001001 0.1 1 10 100 0 0.001 001 0.1 1 10 100 0 000100101 1 10 100

Va/Q ratio

Va/Q ratio

Va/Q ratio
Piccari L et al, Eur Respir J 2023
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Determinantes de la hipoxemia -

d) 80 10 Interaction 26%
154 Va/Q ineq-Pyo, itch
9
604 —
o 8 .
00 T o8 12+ _
o E E — Va/Qineq. 20%
£ =7 g€
£ 404 o~ el
5 S ¢ <&
a” — 6 8o o9
1) T
o s 2
20 g5 £
<C axf
4 LS 6-
0 T ] 7 7 7 I 3
I (s 3 & § 89)
5 @ 5 5 S 31
o o = 5] = o g
£ 3 |&8 & £ 2
= @ = © o =
S <
g J 0-

Piccari L et al., Eur Respir J 2023 Roc ress 2000
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Strata == cluster=1 == cluster=2 == cluster=3
| — 1.00-
c.. C-. 075/
12% S 36% 52% £
Cluster 1 Cluster 2 Cluster 3 g
100% % i
- 2
@ Log-rank
_— 0.251
6 p < 0.0001
) Risk
O . .
S 50% L] h';qh ”S:t " 0.00-
S ermediate ris 0 05 1 15 2 25 3 35 4 45 5
o . low risk Time in years
259, Number at risk
gcuser=11106 85 78 72 67 64 57 55 49 40 36
Boouster=2{ 301 257 235 213 194 162 143 129 109 95 85
oo . _ f ¥ 1 D custer=3{434 375 322 271 213 179 151 123 101 80 60
0 05 1 15 2 25 3 35 4 45 5
Baseline Baseline Baseline ] . Time in years

86% monotherapy u

Hoeper MM et al, J Heart Lung Transpl 2020
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HAPi + “fenotipo pulmonar”: Supervivencia Imagen
 Fumadores A

DL < 45%
* No diagnostico pulmonar

* TAC no disponible en

50%

Survival (%)

/ COMPERA

—— Classical IPAH
—— IPAH with lung phenotype

Respuesta al tratamiento e | * En ASPIRE, disponible

25%—

1 2 3 4 5
Number at risk
Mortality risk (number censored)
Bl Low risk I Clasi‘ical IPAH 1;2203 108 214; 93 Ez?)) 73 Eg4§ e; EB)) 48 :55)) a ra 8 6 / 1 3 9 (6 2% )
. _ . witl ung phenotype 2 0 211(29 132 (59 77 (54 45 (100 25(114 p
[ Intermediate-low risk Group 3 pulmonary 910 (0) 602(119)  407(175  260(218)  168(252) 119 (267)
[ Intermediate-high risk hypertension

Il High risk
100+

] . . . . - pacientes con “fenotipo
75 75% -

pulmonar”

50%—

Survival (%)

50+

Proportion of patients (%)

25%
o
. * 66/86 (77%) con
9 1 2 3 2 5
- Number at risk Time (years) R . ,
_ umber at ris!
*" Baselne Follow-up " Baseline _Follow-up ' Baseline " Follow-up O o 185 (0) 167(15)  141(34)  123(48)  103(64) 85(73) eVIdenCIa de neu mopatla

Classical IPAH IPAH with lung Group 3 pulmonary IPAH with lung phenotype 139 (0) 100 (11) 59(22) 29(35) 15 (40) 12(41)
phenotype hypertension Group 3 pulmonary  375(0) 220(22) 133(32) 96 (42) 63 (50) 42 (58)

e (EPOC o EPID)
COMPERA n = 1306; ASPIRE n =699

Hoeper MM et al, Lancet Resp Med 2022
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Evaluacio’n en Ciego de neumopatl’a en TAC tO,raX: TABLE 1 Baseline demographics and maximal treatment data Nn= 493

|PAHm,_|_D IPAHmiLd-LD p-value
jects n 303 190
° d d / Female 73 47 <0.0001
No/Muy leve/Leve/Moderada/Grave Femate s S oo
/1Y u7217/60/19 U/9/96/35
BMI kg-m~2 2946 2816 0.15
mRAP mmHg 11£6 1115 0.39
F EVl Z 60% O FVC Z 70% + mPAP mmHg 55+13 509 <0.0001
0, PAWP mmHg 103 1+3 0.10
DLCO <45% PVR WU 11,9458 11145 0.10
, . . Svo, % 6249 599 0.02
) 9 - I - Cardiac output L-min~" 4.3+1.6 4.0+1.4 0.04
NO neu mopatla en TAC IPAH no ung dlsease DL >45cy Cardiac index L-min~"-m~2 2.3:0.8 2.2+0.7 0.07
Cco < 0 FEV; % pred 89+15 89217 0.64
, . . . FVC % pred 10017 103£18 <0.05
FEV,/FVC 7549 68+8 0.000]
 Muy leve/Leve neumopatia = iPAH-mild lung disease Lo — — -
ISWD m 210 (80, 360) 80 (40, 180) <0.0001
Current smokers 40 82 <0.0001
Smoking history ;Lack-years 2517 3218 0.03
100 —— IPAH,1p
i o IPAHmlLd-LD
] p<0.05
] e, A 100+
& 1 = T p<0.0001 p<0.0001
£ 504 g ] 80 1
c 1 > 507 T a p<0.0001
a ] a z 60 -
1 = p<0.05
] — IPAHp, s -
(m)]
’ | IPAHp, . = i
1 p<0.0001 1 p<0.0001 Puco<é> g 2 p=0.90
0 T T T T T 0 1 ‘ ‘ : ‘ : 04
0 1 2 3 4 5 5 : 5 ] J . 1
Time years Time years -20 - IPAH 1o IPAH ig-LD IPAHp, <t IPAHp, (5345
Atriskn Atrisk n
IPAH .10 303 265 218 191 155 128 IPAHp s 174 156 135 121 101 84 Respuesta a| tratamiento
IPAH 4ig-1p 190 138 8 46 27 18 IPAHDEELS 79 62 42 32 24 17 P

Lewis RA et al, Eur Respir J 2020
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50 HAPi con:

* FEV, 260% y FVC 260%

e Muestras de AP

e Cuantificacion

TAC

Plexiform vasculopathy Non-plexiform vasculopathy
Jred IS 2 SFADANR
e TP b

\ ;f e
7 '}{ 3 Ve
5 ‘G A
;) b

4 L
‘ i"g. YA
\\\:{,’ . -
a VA, e '}
:l g ‘0‘(-
48% W d . Ge*
s TNR e |

Nossent EJ et al, Chest 2024
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HAPi con comorbilidad pulmonar
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Plexiform Non-plexiform p-value R 3 i . R R . . . .
TABLE 1 | Histopathologic Findings in Lung Samples of Patients With a Diagnosis of IPAH and Who Have Plexiform
vasculopathy |  vasculopathy (none-mild vs moderate-severe) Vasculopathy Compared With Patients Who Have Nonplexiform Vasculopathy
[Patients, n 11 13 P Value(None to Mild vs
Fibrosis Variable Plexiform Vasculopathy Nonplexiform Vasculopathy Moderate to Severe)
None, n 11 (100%) 13 (100%) NA Patients 26 (52) 24 (48)
i Source of biopsy sample
Mild, n 0(0%) 0 (0%) Autopsy 15 (58) 13 (54)
Moderate, n 0 (0 %) 0(0%) Explant 10 (38) 3(12)
Severe. n 0(0%) 0(0%) SLB 1(4) 8 (33)
[Emphysema Arterial remodeling
None, n 11 (100 %) 6 (46%) NA None 0(0) 0(0) 564
Mild, n 0(0%) 6 (46%) Mild 4(13) 10(3)
Moderate 12 (46) 9 (38)
Moderate, o 0(0%) 0(0%) Severe 10 (39) 5 (21)
Severe, n 0(0 %) 0(0 %) Medial hyperplasia 20 (77) 23 (96) .052
Automatic quantification emphysema Intimal fibrosis 24 (93) 13 (54) .002
% affected lung tissue of total lung volume 114 18+7 0.557 AT AR
None 7 (27) 6 (25) .168
Mild 12 (46% 7 (29)
Plexiform vasculopathy Non-plexiform vasculopathy Moderate 727 5 (21)
i - . Severe 0 (0) 6 (25)
- L ’ < Microvessel remodeling
None 10 (39) 1(4) < .001
4 Mild 12 (46%0 3(13)
Moderate 2(8) 11 (46)
24 Severe 2(8) 9 (38)
Capillary remodeling
None 26 (100) 11 (50) .038
Mild 0 (0) 7 (32)
Prominent 0 (0) 4 (18)
Microscopic emphysema
None 21 (84) 7 (29) .010
Mild 3(12) 7 (29)
Moderate 1(4) 6 (25)
Nossent EJ et al, Chest 2024 : Severe 0 (0) 4(17)
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Severe comorbidity
Severe lung disease
4 Group 3 PH
1  Neumopatia
comorbli\;lii’lc?/ REEEE T B S * Hemodinamica
e Comorbilidades
Group 1 PH

Mild lung disease

@ Moderate CPFE with severe PH

. ‘ Severe ILD with severe PH
Mild PH > Severe PH

(O Mild ILD with mild PH
O Severe ILD with mild PH
iPAH @ Wild ILD with severe PH

Piccari L et al, Pulm Circ 2023
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mPAP mmHg

ital del Mar

HP asociada a sindromes de hipoventilacion

Muy escasos estudios observacionales, tamafio muestral pequeno, variable definicion de

HP y de sindrome de hipoventilacion (p.e. exclusiéon de EPOC)

PAPmM directamente relacionada a IMC, inversamente a distancia en TM6M

Ecocardiografia poco rentable; en CCD al menos algunos pacientes con HP combinada

VMNI podria ser beneficiosa en HP grave

- 491+
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Held M et al, Eur Respir J 2013
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e Relevancia de los registros

CON:
e Pacientes “no puros” (comorbilidades, datos no sistematicos etc.)
e Sesgo de reclutamiento: centros expertos de HP, centros de trasplante

* Solo pacientes con HP = complementar con series de no HP

PRO:
2,

 Multicéntricos
i‘

¥ e

e Pacientes “de |la vida real”

-

 Agregacion de grandes cohortes b, ‘,'a_;-

*  Analisis de subgrupos tradicional + computacional
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2/4

Desde el 2018
26 centros, 20 activos (al menos 1 paciente)
Actualmente 604 pacientes, 68% “finalizados”:
* Alta mortalidad
e Participacion de centros de trasplante

Consorcio de investigadores

Sociedad Espanola
% 000
de Neumologia

Financiado por becas ? clbu ES v una

donacién de 1? ferrer

Registro REHAR L

Registro Espariol de Hipertensién
pulmonar Asociada a enfermedad
Respiratoria
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Casos
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Registro REHAR

Registro Espafiol de Hipertensién

pulmonar Asociada a enfermedad

H. La Fe I

H. Virgen del Rocio 1

Fundacién Jiménez Diaz

Respiratoria
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H. Clinico San Carlos 1

H. Infanta Leonor
H. Virgen de la Salud

Diego Rodriguez Chiaradia (PI)
Manuel Lopez-Meseguer
Virginia Pérez-Gonzalez
Gregorio Pérez Pefiate
Isabel Blanco

Roberto del Pozo

Ernest Sala Llinas

Juan Antonio Domingo Morera
Salud Santos

Xavier Pomares

Cristina Sabater Abad
Amaya Martinez

Raquel Lépez Reyes
Leyre Chasco Eguilaz
Agueda Aurtenetxe
Alberto Garcia Ortega
Andrés Tenés

M Asuncidn Nieto

Luis Jara

Vania Prudencio

Miguel Suarez Ortiz
Elena Bollo

M Jesus Rodriguez

Rafael Bravo Marques

Hospital del Mar, Barcelona
Hospital Vall d’Hebron, Barcelona
Hospital 12 de Octubre, Madrid

Hospital Dr. Negrin, Las Palmas de Gran Canaria

Hospital Clinic, Barcelona

Hospital Juan Ramén Jiménez, Huelva
Hospital Son Espases, Palma

Hospital Miguel Servet, Zaragoza
Hospital de Bellvitge, Barcelona

Hospital Parc Tauli, Barcelona

Hospital General de Valencia, Valencia
Hospital Marques de Valdecilla, Santander
Hospital La Fe, Valencia

Hospital Galdakao-Usansolo, Galdakao
Hospital Universitario de Basurto, Bilbao
Hospital Peset, Valencia

Hospital Ramoén y Cajal , Madrid
Hospital Clinico San Carlos, Madrid
Hospital Virgen del Rocio, Sevilla
Hospital Virgen de la Salud, Toledo
Hospital Infanta Leonor, Madrid
Hospital de Ledn, Ledn

Fundacién Jiménez Diaz, Madrid
Hospital Costa del Sol, Marbella
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e Registro REHAR

Oxigenoterapia cronica

Diagndsticos principales

* EPOC: 286

EPID: 233

* CFPE: 54

Registro Espaiiol de Hipertensién
e SHO:3 pulmonar Asociada a enfermedad

Respiratoria

Vasodilatadores pulmonares

* Brongquiectasias/secuelas: 18
* Patologias caja toracica: 2
* Otros: 5

* 3 Histo X, 1 Silicosis, 1 Sarcoidosis/Silicosis

m S|

mS|

= No
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Indice

. Orientacion basica e hipertension pulmonar de Grupo 3

. Hipertension pulmonar asociada a la EPID

. Hipertensién pulmonar asociada a la EPOC

HAP de Grupo 1 vs HP de Grupo 3

Hipertension pulmonar asociada a sindrome de hipoventilacion

Relevancia de los registros y el Registro REHAR

. Conclusiones
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Conclusiones

 La HP de Grupo 3 es prevalente y con elevada morbilidad y mortalidad
* El fenotipo de pacientes con HP asociada a EPOCvy a EPID es muy diferente
 Enla HP-EPOC se detectan algunos fenotipos, el mas estudiado es “fenotipo vascular
pulmonar”
* Enla HP-EPID se detectan escasos fenotipos
e Es dificil distinguir entre HAP con EPOC de EPOC con HP grave de Grupo 3
* Hipoxemia
* Enfermedad pulmonar muy leve = continuum

* Registros muy importantes para reunir datos y profundizar en fenotipos
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