Evaluation and management

when patients have PH and lung disease
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Pulmonary arterial
hypertension (PAH)

* |diopathic/heritable
s Associated
conditions

PREVALENCE

Rare

CUuNICAL CLASSIFICATION ]

PH associated with
left heart disease

e IpcPH
e CpcPH

Very commeon

PH associated with
lung disease

s MNon-severe PH
s Severe PH

Common

THERAPEUTIC STRATEGIES J

Medical therapy

« PAH drugs

«CCBin
responders

Lung
transplantation

IpcPH:

# Treatment of LHD?

CpcPH:

PH-lung disease:

» Optimized care of

underlying lung

disease

¢ Treatment of LHD* Severe PH:

» Potentially: PAH
drugs (trials)

« Potentially: PAH

drugs (trials)

» CTEPH

» Other pulmonary
obstructions

Rare

Surgical therapy:
« PEA

Interventional:

« BPA

Medical therapy:
« PH drugs

PH with unclear
and/or multifactorial
mechanisms

* Haematologic
disorders
* Systemic disorders

Rare

Optimized
treatment of
underlying disease

» Potentially: PAH
drugs (trials)
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Features of exhausted ventilatory E:sa:rl\::s of exhausted circulatory

reserve:
Reduced breathing reserve
Normal oxygen pulse

Normal CO/V'o, slope

Mixed venous oxygen saturation
above lower limit

* Increase in Psco, during exercise

Preserved breathing reserve
Reduced oxygen pulse

Low CO/V'o, slope

Mixed venous oxygen saturation at

lower limit
¢ No change or decrease in Paco,

D CPFE /SN el ILD

Severe PH
No PH Non-severe PH (PVR >5WU)
Prevalence ~70% ~20% ~5-10%

Mostly ventilatory Mostly circulatory

exercise limitation exercise limitation

Hypoxaemia at rest and/or during exercise

exercise limitation exercise limitation

Hypoxaemia at rest and/or during exercise

@ESC ® ERS



Hypoxic Pulmonary Vasoconstriction ( HPV )

Decreased tissue P,
around underventilafed
alveoli constricts their
arterioles, diverting blood
~. to better ventilated alveoli.
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Pathophysiology of PH-lung diseases

Acute PTE
Hypoxic pulmonary Air/Fat/amniotic
e Acute vasoconstriction nggcs)lism
g Severe pneumonia
Aspiration
 Sub-acute

PA pressure t - vascular remodeling
‘ - RV dilatation

e Chronic

Chronic lung disease
>RV Hypertrophy -ILD

COPD
RV contractility | - RV failure  718DL
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Slow progression Rapid progression

Prevalence > 50% (severe 1-5%) Prevalence 8-40% (severe < 10% )




FEVI % predicted
FVC % predicted
FEVI/FVC

DLco % predicted
6MWD (m)

SpO2 decrease test
Mean PAP (mmHg)
COL'm!

PVR dyn's-cm™

6812
78+18
86%19
75£18
24%14

244%126
-15%8
4019

4.7%1.3

521205

Rapid progression
Prevalence ~50%
Severe PH -~ 70%

Cottin et al. Eur Respir J 2010; 35: 105111



TB destroyed lung




Pathogenesis of PH in COPD
Endothelial dysfunction
+ multi-factorial process

Cigarette ( Inflammation
smoke W1 products

\ /
m m r.j Endothelial cell

Parenchymal
; destrcton Other Factors

Endothelial S Re— -
dysfunctlon : .
¢ eNOS
‘-D
SMC

v PGLS
proliferation Pulmonary - Oxidative stress

- 1 - i
Vi e Endothelial dysfunction

- Inflammation

Intimal thickening
(remodeling) )

T PAP

-

Peinado et al. CHEST 2008; 134:808-814

Minai et al. CHEST 2010; 137(6)(Suppl):39S-51S



Adaptive *
Phase

Maladaptive
Phase

—t

Pathophysiology of PH-ILD: Complex and not fully understood!

Haynes ZA et al, Cells. 2023 Oct 1;12(19)



PH Symptom : Non-specific!

Chronic Lung diseases (CLD) without PH vs. CLD with PH

-

* Dyspnoea on exertion (WHO-FC)

* Fatigue and rapid exhaustion

* Dyspnoea when bending forward (bendopnoea)

* Palpitations

* Haemoptysis

* Exercise-induced abdominal distension and nausea
* Weight gain due to fluid retention

* Syncope (during or shortly after physical exertion)

Rare symptoms due to pulmonary artery dilation®

¢ Exertional chest pain:
dynamic compression of the left main coronary artery
e Hoarseness (dysphonia):
compression of the left laryngeal recurrent nerve
(cardiovocal or Ortner’s syndrome)
» Shortness of breath, wheezing, cough, lower respiratory
tract infection, atelectasis:
compression of the bronchi

@ESC @ ERS—




Findings Suggestive of Pulmonary Hypertension

in Chronic Lung diseases

History Syncope
Dizziness

P/Ex JVP 1
Peripheral edema
Ascites

Pulmonary function test

Severely reduced DLco

6 minute walk test

Severely reduced, worsening
Marked desaturation

CT

RV:LV ratio >1
Increased PA:Ao ratio (>0.9)

Lab test

Elevated BNP or NT-proBNP




CT for detecting PH
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The ratio of the main pulmonary artery to ascending aorta diameter on imaging may predict PH in
both COPD and IPF,
with a ratio >1 (range 0.9-1.1) suggested as a threshold

Dornia C, et al. J Comput Assit Tomogr 2012;36:175-180



RV:.LV ratio at CT angiogram — automated Al

Predicts Mortality in Interstitial Lung Disease S Bax et al Chest. 2020 Jan:157(1):89-98.
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Enlarged right ventricle;
parasternal long-axis view

RVOT AT <105 ms !
‘notch’

RVOT acceleration time of
pulmonary ejection <105 ms
mid-systolic ‘notch’ indicative of
pre-capillary PH

End-systolic

Enlarged right atrial area
(=18 cm?);
four-chamber view

RA >18 cm?

Dilated RV with basal RV/LV
ratio >1.0;
four-chamber view

Diastole

Systole

Reduced right ventricular
fractional area change (<35%);
four-chamber view

' Peak TRV

>2.8 m/s
Increased systolic peak tricuspid
regurgitation velocity (peak TRV);

measured with continuous
wave Doppler

Flattened interventricular septum
(arrows) leading to ‘D-shaped’ LV;
decreased LV eccentricity index;
parasternal short-axis view

o

M-Mode

o
~ TAPSE
<18 mm

Decreased tricuspid annular
plane systolic excursion (TAPSE)
measured with M-Mode (<18 mm)

<2l cm >50%

>2.8 m/s

Estimation of systolic pulmonary
artery pressure (sPAP);

sPAP =TR pressure gradient +
estimated RAP

IVC Collapse* eRAP M

3(0-5)

>21cm >50% 8 (5-10)
Peak TRV >2!cm <50% 15 (10-20)

©

Distended inferior vena cava
with diminished inspiratory
collapsibility; subcostal view

(H .
41

§' <9.5 ecm/s

Decreased peak systolic (S")
velocity of tricuspid annulus
(<9.5 cm/s) measured with
tissue Doppler

Presence of pericardial effusion;
four-chamber view;

parasternal short-axis view;
other views (e.g. subcostal view)

@ESC @ ERS—



Estimation of systolic pulmonary artery pressure (sPAP)

* SPAP=4[TRVmax]? + estimated RAP
<2.1 cm >50% 3 (0-5)

>2.1 cm >50% 8 (5-10)
>2.1 em <50% 15 (10-20)

« Commonly poor sonic window!
« Commonly unmeasurable TR Vmax
« Tendency to overestimate PAP

‘ » Accuracy of echo in patients with advanced respiratory
Peak TRV diseases is low

>2.8 m/s
-> Severe PH 78 2|5l M= other echo signs of PH 582



The accuracy of Doppler echocardiography

Tricuspid regurgitation signal quality
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Lv et al. BMC Medical Imaging (2022) 22:91



Right heart function - evaluation by echo

Enlarged right ventricle;
parasternal long-axis view

“ End-systolic

Enlarged right atrial area
(>18 cm?);
four-chamber view

Dilated RV with basal RV/LV
ratio >1.0;
four-chamber view

Flattened interventricular septum
(arrows) leading to ‘D-shaped’ LV;
decreased LV eccentricity index;
parasternal short-axis view



Right heart function - evaluation by echo
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Systole

Diastole FAC

Reduced right ventricular

fractional area change (<35%);

four-chamber view

TAPSE
<|8 mm

Decreased tricuspid annular
plane systolic excursion (TAPSE)
measured with M-Mode (<18 mm)

S <9.5 cm/s

Decreased peak systolic (S)
velocity of tricuspid annulus
(<9.5 cm/s) measured with
tissue Doppler



Mean PAP in patients with COPD and IPF

IPF

COPD
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Chaouat et al. Am J Respir Crit Care Med 2005;172: 189-194

Lettieri CJ, et al. CHEST 2006; 129:746 -752



PVR predicts early mortality
in patients with diffuse fibrotic lung disease and suspected PH

Hospital records of consecutive patients with difuse lung diseases
undergoing right heart catheterization (RHC) were reviewed (n=66)
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PVR provic
with PH-ILI

> 449 patient:

1.00 4
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Time in years
Number at risk 4 45 5
m— 243 192 148 124 95 76 60 51 41 33 25
13 10 6
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Olsson KM, et I. Eur Respir J 2021; 58: 2101483



Definition of severe PH-LD

Termi'nlogy Hiemodynarriu (ﬂght Terminology Hemodynamics
heart catheterization)

COPDIIPF/CPFE without PH | PAPm <25 mmHg No PH A £ AU
COPD/IPF/CPFE with PH PAPm 225 mmHg Non-severe PH PAPm > 20mmHg
PVR <5WU
COPD/IPF/CPFE with severe PH | PAPm >35 mmHg, or Severe PH PAPm > 20mmHg
PAPm 225 mmHg in the presence PVR >5 WU
of a low cardiac output

(Cl'<2.5 Limin, not explained by
other causes)

2015 ESC/ERS guidelines for PH 2022 ESC/ERS guidelines for PH



Pulmonary vascular resistance PVR ( Wood units )

* Quantitative value for right ventricular afterload.

« N (R) = 224 X}0| Pressure gradient
o 2
Ohm’'s law V=IR e Flow

Pressure gradient=Flow x Resistance (input pressure — output pressure )

SR SH= Qb KO|/AlEES 2 olood flow

S
! o = O-1 =0

Mean PA pressure - left atrial pressure (PCWP)
Cardiac output

15-10
ex) 5 =1 WU




Pulmonary vascular resistance (PVR)

mPAP — PCWP
Co

PVR =

PVR = 15 - 10 _1.0wood units

5

PVR = 35 _5 10 = 5.0 Wood units




Pulmonary vascular resistance (PVR)

mPAP — PCWP
Co

PVR =

35 10

PVR = = 5.0 Wood units

5
PVR = 25 _3 10 = 5.0 Wood units




Pulmonary vascular resistance (PVR)

mPAP — PCWP
CO

PVR =

PVR = 15 - 10 _1.0wood units

5

PVR = 30 _5 20 = 2.0 Wood units




Pulmonary vascular resistance (PVR)

mPAP — PCWP
CO

35 - 15
PVR = = = 2.0 Wood units

PVR =

“High-flow mediated PH



Non-invasive test2 high PVR 0| 5& 5= Q272

3500
PVR =187 + TRPG/TVI x 118 ~
3000 r=0.82

p <0.001 -

2500 | e
2000 | A o0 2o ®

1500

o
[m]
||

" o
u] ﬁp
100071 g D

g 02
5007 /B/ a/”

-4 o
O i

PVR(dyne s cm™)

= o

| | | : |
0 5 10 15 20
TRPG/TVI

Peak tricuspid regurgitant pressure gradient (TRPG) - pulmonary artery pressure
RVOT time-velocity integral (TVI) - pulmonary blood flow

H Kouzu wt al, Am J Cardiol. 2009 Mar 15;103(6):872-6



Automated Al derived RV:LV diameter ratio in CTPA

To predict PH at right heart catheterization

Automated RVLV diameter ratio

3.00

250

200

mPAP (mmHg)

80

r=0.535 (p = <.001)
R2 = 0.287

100

Automated RV/LV diameter ratio

r=0.607 (p =<.001)

RS R?=0.369
.
250 N
® o
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P F P Charters et al Clin Radiol. 2022 Jul;77(7):e500-e508



Rt. Heart catheterization (RHC) HFEA| &{OF SfL}?

Golden standard to confirm pulmonary hypertension
DDx> Group 2 PH associated with Lt heart disease
PCWP, direct mearsure of LVEDP

Group 2 0|2 CtE O E 7Y hemodynamic ++& QtE

inconclusive echocardiographic findings in cases with a high
level of suspicion and potential therapeutic implications

Candidate for lung transplantation

In patients with lung disease and suspected PH, RHC is recommended if the results are expected to aid management decisions - C

2022 ESC/ERS guidelines for PH



Right heart catheterization (RHC)

 The risk of major complications is usually < 1%,

* the risk of mortality of 0.05%

Pressure (mmHg)

# Rare complications may include:
Ventricular tachycardia

Cardiac tamponade
Infection
Air embolism

Pulmonary artery rupture



Direct measurement of LVEDP
In case of in-conclusive PCWP

LVEDP=24 mmHg
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Sd| #1 58/F

Chief complaint: Worsening exertional dyspnea, several months

« WHO dyspnea Fc I
spO2 89% body Wt. 35kg, no peripheral edema

Past History > :

VSD closure operation 13 years ago
MH| Zto| 4] ot

ZHO|Al = AMEX  chronic renal failure

ESRD, hypertension
29 MEE hemodialysis T 23]




Echocardiography

* Enlarged LA 43.6 mm
« with normal LV wall thickness.

 No RWMA with normal global LV systolic function. LV EF
61%

* E/E'=15.5

* TR of Grade IlI/IV

* Peak TR velocity 4.2 m/s
« TAPSE 16.7




{404 == ICU O Aldet 24 EXtE (RHC)

* Mean PAP 26~28 mmHg
 Cardiac output 4.1 L/min
* PCWP 12 mmHg

* PVR 3.66 WU

Portopulmonary hypertension ( PoPH )

PoPH patients with mild PH

(MPAP 25-35 mmHg and/or PVR is < 400 dynes.s/cm5)

can be considered for liver transplant in experienced centers. (1B)



Obstructive pulmonary disease

Bronchiolitis obliteranse

FVC 71% FEV1 58%
FEV1/FVC 65%
DLco 47%




RHC in cardiac cath lab

PAP 48/33 mmHg mean PAP 40 mmHg
PCWP 24 mmHg

Cardiac output 3.4 L/min

RA 21 mmHg

PVR 5 WU

LVEDP=24 mmHg
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PH associated 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

e |diopathic/heritable ¢ Non-severe PH e CTEPH e Haematological

e Associated e Severe PH e Other pulmonary disorders
conditions obstructions e Systemic disorders
PREVALENCE );
Rare Very common Common Rare Rare

2 ad 323 d..23 2 2
2222 e 2

THERAPEUTIC STRATEGIES )=

Medical therapy IpcPH: PH-lung disease: Surgical therapy: Optimized
e PAH drugs e Treatment of LHD* e Optimized care of | e PEA treatment of
«CCBin underlying lung Interventional: underlying disease
responders CpcPH: disease * BPA e Potentially: PAH
Lung e Treatment of LHD* = Severe PH: Medical therapy: drugs (trials)
transplantation * Potentially: PAH e Potentially: PAH e PH drugs
drugs (trials) drugs (trials)

Eur Heart J Volume 43, Issue 38, 7 October 2022, Pages 3618-3731



Treatment

* Group Il PH - High PCWP LVEDP > ®F £ K=
HUFES2 GX 2 FEATE[et 2| dry Wt HEIHLZE Z0|7
@)

—

H 7(
_I_o
U AxHE 2F= ARB CCB

« Obstructive pulmonary disease
. iInhaled long acting bronchodilator and steroid
PO aminophyllline
pulmonary rehabiliation

» Group | associated PAH 7}s/80] Clist X|2e= YT B F




Follow up

- 972 = follow up Rt. heart cath

mPAP 40 > 39
PCWP 24 > 17
cCO 34 > 4.9
RAP 21 > 15
PVR 5 > 4

0|Z 2 follow up

149 MEH sildenafil 20 mg tid 7t

X WHO Fc Il §%|, doing well

resting spo2 94%



o #2 PH associated with lung disease
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Sofl#2

HAZE EF (review of system)
Hab 2|k (+)

7|1&l 7k (+/+)
2T (+, SZI0|H)

[= i Sy N

chest discomfort/palpitaion (+/-)
A O 22, M FH

MA|AZE (P/EX)
SQf: 143/82mmHg, M2 : 36.8°C, W
A 8s MBS () === () ¥

Al
U= SHX| B F (++/++) pitting



Referred by: Newly Acquired
2 S5 S a5 A :
R 8 M MRy W

CBC WBC 52300- Hb18.5- plt 155k
pro-BNP 2872 pg/mL



Chest embolism CT




ICU admission #3 Echocardiography

Enlarged RA & RV dimension

No RWMA with normal global LV systolic function.
Decreased RV contractility(FAC = 16%).
TR Vmax 3.29 m/s (RVSP =48.3 mmHg )




Hal &
prong O2 F0{5lH =H
2020-09-19 13:21 2020-09-18 20:33
FAONNAT1GAD RN OoNNO12EQ01 Y

7.16 7.49
144 42
116 182
1.10 0.83
22.6 8.7
1.9 7.5
3.2 30.9
51.3 2.0
5.7 33.3
97 100

Decreased mentality - intubated



ICU admission #3

« 29 = weaning, extubation &S

* Intermittent Non-invasive positive pressure ventilation (NIPPV)

Inspiratory
Pressure

PEEP




ICU admission #6 YHIHA M= CH7| &,

« Room air = sp02 96% - sp02 70%
 Wheezing ++ in thorax = ABGA : pH 7.15 pCO2 109

P-P- o

Hyper-inflated both Iung
« > Re-intubation = ventilator care, steroid Tx field
4 = LCHA| extubation

\\\\\

gr”%

=) N




Home ventilator 2 NIPPVY B &%|H YHtHET MSLi7| T,

« Room air 2EZ intermittent NIPPV & &

- NIPPV H& Q5= +=H F0f| desaturation down to sp02 ~80% AIF

-> portable somnography (0| =5 AZI7[) A|ASH7| =

8 74 5|
-1 ~1 3




Risk summary

Respiration

Oxygen

Heart rate

Your risk for sleep apnea (AHI (apnea/hypopnea index))

Risk for fragmented sleep (AAI) )
= MODERATE et T

AHI (apnea/hypopnea
index)

Al (apnea index)

HI (hypopnea index)
longest apnea

mean apnea duration

Oxygen desaturation
index
lowest saturation

mean saturation

mean pulse rate

27.0/ h(<s/mn)

24.5/h
26/h
59 s
19 s

23.7/h

65 % (90-98 %)
89 % (94-98 %)

86 / min

oAHI (obstructive AHI) 254/ h
cAHI {central AHI) 1.4/ h
snoring 0 %
flattening 1%

Time below 95 % 06:12:44 [100 %]
Time below 90 % 02:02:31 [33 %]
Time below 85 % 00:31:12 [08 %]

Total hypoxemia duration 00:39:49 [11 %]
(Sp02 <90% for =5 min_)

highest pulse rate
lowest pulse rate

98 / min (60-90 / min)
38 / min (50-70 / min)



Diagnosis

#1 Pulmonary hypertension with Rt. heart failure
#2 COPD with asthma = probable ACOS

#3 recurrent hypercapnic respiratory failure
#4 obstructive sleep apnea

Impression >>
PH due to COPD or OSA
VS.

lung disease (COPD, OSA) + Combined idiopathic PAH ?



Bedside Rt. Heart catheterization in ICU

PAP 36/21 mean PAP 27 mmHg

PCWP 10 mmHg

Cardiac output ( thermodilution ) 3 2| B 10.1 L/min
PVR 1.683 WU/m’

SvO2 76%

) .

1 = Sume . sl




Discharge and follow up
optimizied care of underlying lung disease

« Home NIV — BiPAP titration
Day — evening — night
- Only at Nighttime

« Maintaining hormocapnia

PH 7.35 ~ 7.45 7.444
PCO2 35.0 ~ 45.0  mmHg 42.7
P02 75.0 ~ 100.0  mmHg 80.6




Discharge and follow up
optimized care of underlying lung disease

Spirometry
FVC Liters 4.77 3.45 72
FEV1 Liters 3.57 1.12 31
FE¥1 Pre(¥)
50,00
45,00
40,00 ./\,//—\////‘
35.00
30.00
25.00
i FEV1 %
10,00
5,00
0,00

2020-10-13 2021-02-10 2021-06-25 20z 2-06-03 2022-12-20 2023-01-18 2023-12-20




COPD CPEE ILD
Remodelling of airways, lung parenchyma, and vessels
Emphysema ~_ Fibrosis Vascular pruning

\

Zr

Severe PH
No PH Non-severe PH (PVR >5WU)
Prevalence ~70% ~20% ~5-10%

Mostly ventilatory Mostly circulatory

exercise limitation exercise limitation

Hypoxaemia at rest and/or during exercise

@ESC @ ERS—



General treatment for group 3 PH

1N HEZ22 s A= XN

Home O2 , portable O2 on ambulation
Hypercapnia - home NIPPV (NIV)
Sleep disordered breathing
Rehabilitation

* Vaccination




Pulmonary hypertension associated with ILD (PH-ILD)

The NMEW ENGLAND JOURMNAL of MEDICINE

Annals of Internal Medicine ‘ ORIGINAL RESEARCH

Treatment of ldiopathic Pulmonary Fibrosis With Ambrisentan || ORIGINAL ARTICLE ||
A Parallel, Randomized Trial

Ganesh Raghu, MD; Juergen Behr, MD; Kevin K. Brown, MD; Jim J. Egan, MD; Steven M. Kawut, MD; Kevin R. Flaherty, MD; - - -
Fernando J. Martinez, MD; Steven D. Nathan, MD; Athol U. Wells, MD; Harold R. Collard, MD; Ulrich Costabel, MD; Luca Richeldi, MD; A Controlled Trial of Sildenafil in Advanced

Joao de Andrade, MD; Masreen Khalil, MD; Lake D. Morrison, MD; David ). Lederer, MD; Lixin Shac, MD; Xiaoming Li, PhD; d- h- 1 -b .
Patty S. Pedersen, BSN; A. Bruce Montgomery, MD; Jason W. Chien, MD; Thomas G. O'Riordan, MD, and the ARTEMIS-IPF I 1Dpat 1c Pulmonar v Fibrosis
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Recommendations for PH associated with lung disease and/or hypoxa - 2022 ESC/ERS

Recommendation Table 23B

GRADE
Recommendations Quality of Strength of Class®* Level®
evidence recommendation
PDESis may be considered in patients with severe PH associated with [LD Very low Conditional b C g
(individual decision-making in PH centres) 9
w
The use of PDESis in patients with ILD and non-severe PH is not recommended Very low Conditional C Q‘
L
©
Inhaled treprostinil may be considered in patients with PH associated with ILD”?* b B
The use of ambrisentan is not recommended in patients with PH associated with IPF”* B
The use of riociguat is not recommended in patients with PH associated with IIP'®" B
The use of PAH medication is not recommended in patients with lung disease and non-severe PH® C

© ESC/ERS 2022
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INCREASE trial
Greater treatment effect in higher PVR & NT-proBNP

Inhaled Placebo (n) Placebo-corrected p value
treprostinil (n) difference in week-16
FVC, mL

Pulmonary vascular resistance, Wood units

<5275 64 75 1.6 0.97
(47-9;-95-9 to 92.8)
5275 65 49 112.5 0.033

(52.6; 9-0 t0 215.9)

NT-proBNP, pg/mL

<503.85 62 75 19-9 0-71
(53-7;,-86-3t0 126-1)
=503-85 63 47 94-4 0-048

(47-4; 0.7 0 188-2)

Placebo-corrected difference in week-16 FVC stratified by
median baseline clinical characteristics



Prostanoids — for inhalation
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S.D. Nathan et al,
@ Eur Respir J. 2024 Jun 6;63(6)
Inhaled treprostinil in pulmonary hypertension associated with
COPD: PERFECT study results

’
Original

crossover

Screening [l

O O {3 O Q
12 13 14 19 25
(2nd baseline)

Placebo

()

I"-"-
Week Baseline

76 patients ( FVC 74.8+17.6, FEV1 42.6+18.4 Dlco 304+12.5)
moderate to severe PH

based on RHC : mPAP >30 mmHg, PVR >4 WU

Resting spO2 >90%

The study was terminated early
increased the risk of serious adverse events
suggestive evidence of an increased risk of mortality.
The change in 6MWD was numerically worse




Treatment guidance of
PH associated chronic lung disease

PVR <3 WU No pulmonary hypertension
— | treatment

Patients with lung Right heart PVR3-5WU ILD: consider inhaled treprostinilt
disease (eg, COPD, ILD, catheterisation™ COPD or CPFE: no pulmonary
CPFE) and suspected hypertension treatment#
pulmonary hypertension Check eligibility for clinical trials

PVR >5 WU ILD: consider inhaled treprostinilt
COPD, CPFE, or ILDS: consider

o | PDES inhibitors

Check eligibility for clinical trials

Lancet Respir Med 2023;11: 820-35
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Extent of lung disease

Mormal or mildly impaired:
* FEV1 >60% pred [COPD]
¢ FVC >70% pred [IPF)
* Low diffusion capacity in relation
to obstructive/restrictive changes

Pulmonary function testing

Moderate to very severely impaired:
* FEV1 <460% pred [COPD)
¢ FVC <70% pred (IPF)
¢ Diffusion capacity “corresponds”
to obstructive/restrictive changes

Absence of or only modest airway or
parenchymal abnormalities

High-resolution CT scan

Characteristic airway and/or
parenchymal abnormalities

Haemodynamic profile

Moderate-to-severe PH

Right heart catheterisation
Echocardiogram

Mild-to-moderate PH

Ancillary testing

Present

Further PAH risk factors
[e.g. HIV, connective tissue disease,
BMPR2 mutations, etc.)

Absent

Features of exhausted circulatory
reserve:
* Preserved breathing reserve
* RHeduced oxygen pulse
* Low CO/V'o, 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

¢ Normal oxygen pulse

* Mormal CO/V'o, slope

¢ Mixed venous oxygen saturation

above lower limit
* Increase in Paco, during exercise

Predominant haemodynamic profile

Predominant obstructive/restrictive profile

Natnan et al. tur Kespir J 2019; 53: 1801914




PH-Lung Disease (LD) or PAH with LD ?
Vascular phenotype ?

LD
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