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|diopathic pulmonary fibrosis (IPF)
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Definition of ILD

Alveolar-capillary interface

\ b 7. __— Interstitium
Alveolar Type / / y
ICells 4

Lumen
Alveolar Type
Il Cells

Basement
membrane

Interstitium / ™\ Capillary

Collagen

Basement
membrane

Interstitial lung disease (ILD)

Alveolus

Althobiani MA. et al. Front Med. 2024;11:1296890



Classification of ILD

v ! v ¥ v

Maior 1P 11Ps ‘ ‘ Autoimmune ILDs ‘ ‘ Hypersensitiv ‘ ‘ arcoidosis ’ ‘ Other ILDs
ajor
i i N . * Lymphangioleiomyomatosis
fibrosis Interstitial || Rheumatoid arthritis « Langerhans' cell histiocytosis
with | | « Drug-associated ILD
— * ILDs related to other occupational
featuresT Ly Sjdgren’s syndrome exposures*
interstitial pneumonia [ | ILD « Vasculitis/granulomatosis ILDs

 Other rare ILDs

Respiratory Systemic lupus

L)
bronchiolitis-interstitiat |e_|| _are 1P erythematous ILD
ling disgase Idiopathic lymphoid —
— interstitial Ly Polymyositis and = Diverse group of disorders that involve the distal pulmonary parenchyma
Desquamative pneumonia dermatomyositis ILD
interstitial pneumonia [
Idiopathic Mixed connective . X
{» pleuroparenchymal [ tesie disease ILD = Patients presented with
Cryptogenic organising fibr .
pneumonia [ v'Progressive dyspnea and cough
[y Systemic sclerosis .
L i 1IPs ILD v'Abnormal pulmonary physiology
Acute interstitial — o
pneumonia [« ¥'Abnormal radiologic features on CXR and/or HRCT

Other connective
tissue disease ILDs

'

Cottin V. et al. Eur Respir Rev 201827180076



How to approach to ILD in real practice ?

Sl Coronic D

* Onset of disease
| e - acute

- subacute

Undlassifable intersttial lng disease: |

- chronic

ol e 4 I lung disease

(g, b i I (eg.he darthiitis, idiopathic

Autoimmune-

ANCA-associated vasculitis or n systemic lupus erythematosus) Sjogren’s syndrome, and others)

INGh st s g e | * Cause & Etiology

= — ] - idiopathic
\ _ autoimmune
lung disease _ exposure

biological agents, antitheurmatic drugs, antibiotics, antithrombotic agents,

) chemotherapy, inhibitors,
cardiovascular drugs, and herbal medicing)

Radition-indueed lung injury, |

Postinfectious interstiiallung disease:

Wisenbesk M, etal. Lancet. 2022 Sep 3400(10354).769-786.



Phenotype of ILD: Inflammation vs. Fibrosis

Risk factors

4 fo

9 ceptibiity Activated immune system

Initiation of interstitial lung disease

Persistent trigger

Development of systemic disease ‘ Infection (eg, COVID-19) ‘ Ageing |

inflammation Extracelllar matrx
deposition and
increased lung
stiffness

Inflammatoryinterstitial

Inflammation i

7a )

Fibrotic interstitial lung
disease. . .
Fibrosis

lf" ex) IPF
&,

ex) Autoimmune disease

Endothelial
activation

Imbalancein

profibrotic and antifibrotic

] ()

Wijsenbesk M, et al, Lancet, 2022 Sep 3:400(10354):769-786.



Key mechanisms of pulmonary fibrosis

a b Healthy alveolus Fibrotic alveolus

L Failure of epithelium to
| | proliferate and restore

Genetic B Environmental . 2 apithaliat integrity
polymorphisms exposure Ageing ( |
] Fibroblast
) - . proliferation with
MUC58 Alveolar production of
5 macrophage extracellular
g matrix
« KIF15 e Typell |
- TOLLIP Telomere pheumacyte
shortening
—Typel
pneumocyte
\
— Surfactant

Injury
Senescence

Activated
Platelet endothelial
cell

Endothelial
cell

Neutrophil ~ Fibroblast Vriciadsad vasaulsr

permeability

Rieder F, et al. Nat Rev Drug Discov. 2025 Jul 24(7):543-569.



Diagnostic algorithm for IPF

( Patient suspected of having IPF
( Potential cause/associated condition
No [ Yes Histopathology patte:

N ermina
Chest HRCT pattern ° o o1 Sl IPE aspected uP P for UIP or Alternative
diagnosis (including with HRCT) Probable bie ook

performed

UIP or Indeterminate for UIP or
probable UIP* alternate diagnosis

e R EE N
gevy |

Non-IPF dx

HRCT pattern Indeterminate

IPF (Likely)* Indeterminate’ [NGTBIZ NS

[ BALY TBLC‘ ) """" >( sLBt )

Alternative

% ‘e i § <

Alternative diagnosis

Raghu G, stal. Am J Respir Crit Care Med, 2022:205(3):¢18-047.



IPF : diagnostic approach

> Idiopathic?

»  Demographic factors : Old age, Sex, smoking history

« Family history

* Medical history & drug exposure

» Occupational exposure : asbestosis, silicosis, pneumoconiosis, infection

» Symptoms and suggestive of autoimmune disease : Sicca symptom, skin rash, hand, joint, muscular
« Systemic physical exam

« Laboratory tests : ANA, RF, anti-CCP, ANCA, etc

» Chest CT and/or lung biopsy : Usual Interstitial Pneumonia (UIP) pattern



UIP (Usual interstitial pneumonia) pattern

Reticular opacities

Traction bronchiectasis

Honeycombing

uiP

Subpleural and basal
predominant; distribution is
often heterogeneous*®

Honeycombing with or without
peripheral traction
bronchiectasis or
bronchiolectasis’

Raghu G, et al. Am J Respir Cri Care Med. 2018 Sep 1;198(5)-e44-268.



Probable UIP pattern

Reticular opacities

< Traction bronchiectasis

Probable UIP

Subpleural and basal
predominant;
distribution is often
heterogeneous

Reticular pattem with peripheral
traction bronchiectasis or
bronchiolectasis

May have mild GGO

Raghu G, et al. Am J Respir Cri Care Med. 2018 Sep 1;198(5)-e44-268.



Radiologic features : alternative d':

5
W

Acute interstitial pneumonia (AIP) A 3
: " ! Lymphocytic interstitial pneumonia (LIP). - A



Typical

pathology

Marked fibrosis, architectural distortion with or
without honeycombing (*) in predominant
subpleural or paraseptal distribution, presence of
patchy involvement, and areas of preserved
nermal lung tissue (+). Presence of fibroblast foci

(>) and absence of features suggesting an
alternate diagnosis.

Diffuse alveolar wall thickening by uniform
fibrosis (pale pink) with preservation of the
alveolar architecture and mild interstitial
inflammatian (purple)

Patchy distribution, filling of the distal airways,
and adjacent alveoli with fibromyxoid plugs (=)
of granulation tissue with temporal uniformity.
Ralative preservation of the underlying
pulmonary architecture. Mild to moderate

interstitial inflammation can be present.

Wisenbeek M, o a. Lancet . 2022 Sep 3:400(10354):760-786.



Differential diagnosis of UIP patterh..

Asbestosis

m Differential diagnosis of UIP
pattern

v CTD-ILD (esp. RA-ILD)

v Chronic HP

ibrosis (ex. Amiodarone) ~

rogressive fibrosing ILD
amilial IPF

UIP * Idiopathic pulmonary fibrosis

03 Ay




Current management of IPF

Time
TREATMENT CONSIDERATIONS MONITOR FOR DISEASE PROGRESSION
PHARMACOLOGICAL | Consider pulmonary function testing and
* Nintedanib the &-minute-walk test every 4-6 months or
 Pirfenidone sooner if clinically indicated
NONPHARMACOLOGICAL Consider annual HRCT if there is clinical

o e S suspicion of worsening o risk of lung cancer

[tiypoiei) Consider an HRCT if there is concern for an Evaluate and

* Pulmonary rehabiliation i list for luny

Disgrcss of L sl o —»| (ransulaman'gnn
COMORBIDITIES Consider a CT pulmanary angiogram if there

* Puimonary hypertension is a ciinical cancen for pulmonary embolism Paliative care

* Gastroesophageal reflux

* Obstructive sleep apnea ACCTEERRCERDARION

* Lung cancer Corticosteroids
T . RESPIRATORY FAILURE DUETO
PROGRESSION OF IPF

* Palliative care

I increased risk of mortality, evaluate
for lung transplantation at diagnosis

Patients should be made aware of available clinical trials for possible enroliment at all stages

Raghu G et al. Am J Respir Crt Care Med. 2022 May 1:205(9).018-047.



Antifibrotic therapy in IPF

Tissue

Fibrocytes \Type 2 cell \damage

Nintedanib — vl
4 veoli ~’
Eplthetlum

recruitment

e (L EH
HeERz ‘J“WPF‘
ofmche (2 Mononuclear  Pro-fibrotic
oS _% cell mediator
o~ release Reswdent Pericyte
F roblast  fibroblast Mechano-
recruitment stimulation
T-cell
Er— G A Increased
= = Self-sustaining 3 stiffness
= . p
e Acfivatiad vt lung fibrosis
fibroblasts
it

Excessive ECM
secretion

Wollin L et al, Eur Respir J 2019;54:1900161



Pirfenidone decreased disease progression in IPF

« Phase 3 RCT (N=555)
« Pirfenidone 2403mg/day or placebo for 52 weeks

A Decreased FVC or Death

Patients with 210% FVC
decline or Death (%)

354
30
254
20+
15+

104

o
1

W Pirfenidone (N=278) P<0.001
[0 Placebo (N=277)
P<0,001 l
P<0.001 47.9%
Relative
reduction
P<0.001
13 26 39 52

Week

ASCEN

D Progression-free Survival

Patients (%)

No. at Risk
Pirfenidone
Placebo

100
90+
80+
70+
60+
50+
40+
304
204
104

0-

Pirfenidone (N=278)

Placebo (N=277)

Hazard ratio, 0.57 (95% Cl, 0.43-0.77)
P<0.001

0

276
273

Week

269 243 219 144
262 225 192 113

King TE Jr, st al. N Engl J Med. 2014370(22):2083



Nintedanib decreased FVC decline in IPF

INPULSIS-1 & 1I

* Phase 3RCT
» Nintedanib 150mg twice daily vs placebo, 52 week
* N=515IPF in INPULSIS | & 551 IPF in INPULSIS II

A INPULSIS-L C INPULSIS2
Ommmn-aaaaaag - e mmosnanenesnnnn i i

"
& -50 & ~50-
s 8
5~ -loo4 %o 1004
PN 2z
82 22
2E i5 1147 £E 1504 1136
E == Sy
EE iz Difference, 93.7
3 If oy, (959 C1, 44.3-142.7)
2L 2004 Difference, 125.3 T | P<0001 I
i (95% €I, 77.7-172.8) i
3 P<0.001 F 2504 -2073
'g -250+ <

-39
300
-3 Nintedanib, Placebs
Nintedanib, Placebo ';'50 ::; ' (Na:;lgej
150 mg (N=204) Twice Daily
Twice Daily (N=329)
[N=309)

Richeldi L. el al. N Engl J Med. 2014;370(22)22071-62



Antifibrotic therapy in mortality

log[Relative Antifibrotic  Non-treatment. Relative Risk Relative Risk
Study or Subgroup Risk] SE Total Total Weight IV, Random, 95% CI ¥, Random, 95% CI
Pirtenidone
Azuma 2008 18306 186346 72 3 20% 0.16[0.01,3.04] <—
Taniguchi 2010 16606 16364 163 104 20% 021[0.01.510] «—— |
Nobie 2011 02031 02464 45 387 17% 080[0.49, 1.30] ——
King 2014 -06014 03657 278 277 103% 055027, 1.12] —_—
Huang 2015 0 09733 38 38 43% 1.00{0.15, 6.74]
Hosein 2017 05078 0.809 2 2 55% 055[0.11,260) ————————
Mergaritopoulos 2018 11304 02674 75 13 11.6% 032(0.19, 0.53] _—
Zubari 2018 -2.6689 0.4021 38 151 87% 007 (0.03, 0.18] <—
Fernandez 2019 05280 01734 231 T 124% 169[1.21,238] —
Zurkova 2018 07442 0.1047 383 218 129% 048[0.39, 058] -
Dhooria 2020 09152 04142 59 21 96% 040(0.18, 0.90] —_—
Fang 2020 06604 04546 ] 31 aam 052021, 1.26] —
Subtotal (95% CI) 1788 1757 100.0% 0.480.30, 0.78] -
Heterogenelty: Tau ;7 =60.70, df = 11 (P < 00001); 12
Test for overall effect: Z = 2.84 (P = .003)
Nintedanib
Richeldi 2011 -0.8187 03287 8 252% 044020, 0.95] —_—
Richeldi 2014 03521 02344 423 72.0% 0700.44, 1.11] ——
Lancaster 2020 ~19285 15008 57 18% 0.15[0.01,2.75] <1
Subotal (95% CI) 565 100.0% 0.61 [0.41, 0.0] —-
Heterogeneity: Ta @ =195, df = 2 (P = 38)
Test for overall effect: Z=2.49 (P = .01)

0.1 02 05 2 5 10

Favours antifibrotic

Favours non-treatment

pirfenidone & nintedanib

-> risk of mortality |

Currently, median survival of IPF is

no longer 2-3 years

Petnak T, et al. Chest, 2021:160(5):1751-1763.



Safety profile of Pirfenidone in IPF

PMS study in Korea

ASCEND
Reasons for discontinuation Toual Advanced Non-advanced pvalue
Nausea 36 INEEGEGEGEGEG—G— 134 Totl patients, 219 39 150
Vomiting 13 e 8.7 Discontinued patients 119 (54.3) 29 (74.4) 90 (50.0)
R Adverse event 50 (22.8) 8 (205) 42 (233)
Anorexla 16 I 6.5 e spperis 006 TG0 S50
Decrease in weight 13 I 7.9 Photosensitivity reaction 9 (41) 1(26) 8 (44)
Diarrhea 22 I 21.7 Rash §@7) 000 663
4 Cough 4(18) 0(00) 4(22)
Dyspepsia 18 NN 6.1
Dyspnea 4(18) 1(26) 3(17)
Rash 28 I 8.7 Epigastric discomfort 4(18) 1026 3(17)
Headache 26 I 23.1 Nausea 4018) 0(00) 4(22)
Fatigue 21 I — 173 Pheumonia 4(18) 0(00) 4(22) 1.000
Abdominal pain 2(09) 0(00) 201 1.000
I —
COUgh Cad 296 Dizziness 2(09) 0 (0.0) 2(L1) 1.000
Nasopharyngitis 12 I 10.8 Myocardial infarction 2(09) 1(26) 1(06) 0325
Dyspnea 15 I — 17.7 Pruritus 2(09) 0(00) 2(11) 1.000
Dizziness 18 I — 13 Ty =09 L) N o=
Patient request® 35 (16.0) 10 (25.6) 25 (139) 0.069
GERD 12 W 6.5 Before October 2, 2015 28 (12.8) 8 (205) 20 (11.1) 018
Insomnia 11 I 6.5 After October 2, 2015 7(32) 2(s1) 5 (28) 0611
. . No revisit 20 (9.1) 5(12.8) 15 (83) 0365
W Pirfenidone (n=278) M placebo (n=277) Progession of IPF* 11 (50) 5 (128) 6(33) 0.028
Insufficient efficacy 3(14) 1(26) 2(L1) 0.446

King TE Jr, etal. N Engl J Med 2014;370:2083-92. Chung MP, et al. Ad Ther. 2020 May:37(5):2303-2316.



Safety profile of Nintedanib in IPE

Diarrhea 62 [NEEEEG_— W 18.4

Naurea

Vomiting

Nasopharyngitis

Cough

Bronchitis

Upper respiratory track infection
Dyspnea

Decreased appetite

Weight loss

AEs leading to diacontinuation

® Ninteanib (n=638)

INPULSIS
25 I 6.6 Drarvhicen
12 I 2.6 Progression of IPF
14 I 16.1 Hepatic function abnormal
13, M 135 Decreased appetite
11 I 10.6
Liver disorder
S HN43
Nausea
8 N 11.3
Peumonia
11 N 5.7
Cough
10 W 33 Uy
10 I 13 Preumothorax

u placebo (n=423) Pneumonia bacterial

Corte T, et al. Respir Res 2015,16:116

Proportion of patients, %
N=5717

PMS study in Japan

11.1%
9.9%

36.2%
35.5%

15.4%
14.4%

ADR Incidence: 67.2%

ADR leads to discontinuation: 24.1%

AEs
ADRs

Inoue Y. et al. Adv Ther (2025) 42:1075-1093



Survival (%)

Acute exacerbation (AE) of IPF

Lung microinjuries

v Most common cause of mortality in IPF (~46%)

v i . S tho
Onsat In-hospital mortality: 50%
of symptoms

v ICU mortality: 80-90%

v Median survival after AE : 3~4 months

IPF and

Slow progressive
i emphysema
e o course
progressive
Asymptomatic period course
(months to years) T T : \ ; \ i : ‘ ,

0123456';78910

King TE Jr, ot s, Lancel. 2011:378(9807).1949-61
Collard KR, et al. Am. J Respir. it Care Med. 2016; 184: 265-75.
Kreuter M, et . Eur Respir J. 2020,55(4):1901760



Incidence & risk factors of AE-IPF

Meta-analysis of cohort studies
1-year: ~9%
2-years: ~13%
3-years: ~19%
Wang Vel 5 Rep 2028140121080
461 Korean patients with IPF
1- and 3-year incidence of 14.2% and 20.7%
Song el Eur Rospr . 2011372155565
Clinical trials : lower AE than cohort studies

INPULSIS trial: nintedanib group 4.9%, placebo group 7.6%

Kreuter M, ot l, Respir Res. 2019:20(1)71

Disease severity
More advanced disease : low FVC / DLCO & shorter 6MWT distance
More dyspneic
« Poor oxygenation: low PaO,/FiO, ratio
+ Supplementary oxygen use

+ more GGO & fibrosis extent on chest CT
Prior AE history

Comorbidities
« Pulmonary hypertension
+ High BMI

Air pollution : O3, NO,, PM

Viral infection

Colard HR, et al. Am. J. Respi. Crit. Care Med. 2016:194(3):265-75.



Definition of AE-IPF

2007 IPF Clinical Trials Network (IPFnet) Diagnostic Criteria

Previous or concurrent diagnosis of idiopathic pulmonary fibrosis*
Unexplained worsening or development of dyspnea within 30 days

Definition High-resolution computed tomography with new bilateral ground-glass
ity and/or ¢ idatic i on a background reticular
N Aerfral a q . e or honeycomb pattern consistent with usual interstitial pneumonia pattern'
An acute, clinically significant deterioration of unidentifiable cause No evidence of pulmonary Infection by.endofracheal aspliate or
. . i ) ronchoalveolar Tavage
in a patient with underlying IPF Exclusion of alternative causes, including the following:

o Left heart failure
« Pulmonary embolism
« Identifiable cause of acute lung injury*

2016 revised

Table 3. Proposed Revised Definition and Diagnostic Criteria for Acute Exacerbation of
Idiopathic Pulmonary Fibrosis

Revised definition
An acute, clinically significant respiratory deterioration characterized by evidence of new
widespread alveolar abnormalit; -
Revised éelagnosﬁc criteria
® Previous or concurrent diagnosis of IPF*
* Acute worsening or development of dyspnea txg(icallx <1 mo duration
® Computed tomography with new bilateral ground-glass opacity and/or consolidation
suparirr;posed on a background pattern consistent with usual interstitial pneumonia
pattern

* Deterioration not fully explained by cardiac failure or fluid overload

(Collart HR, ot al. Am J RospirCrit Caro Med. 2007:176(7)636-43
ollard HR, et al. Am J Respir Crit Gare Med. 2016:194(3):265-75.




Concept for evaluation of AE-IPF

Acute respiratory deterioration in IPF
(typically < 1 month duration)

Not acute exacerbation

Extra-parenchymal cause identified? Yes Alternative diagnosis (e.g., pneumothorax,
pleural effusion, pulmonary embolism)
No
Yes Acute exacerbation of IPF

(not fully explained by cardiac failure or
fluid overload)

No

Not acute exacerbation

Alternative diagnosis (e.g., infection, aspiration,
drug toxicity, congestive heart failure)

Triggered Acute Exacerbation
(e.g., infection, post-procedural/post-
perative, drug toxicity, ion)

Idiopathic Acute Exacerbation
No trigger identified

Collard HR, et al. Am J Respir Crit Care Med. 2016 Aug 1;194(3):26575.



Preventive strategies of AE-IPF

International Expert Survey in 2017
509 pulmonologists from 66 countries: Europe 42.6%, Asia 26.7%, North America 11.2%, South America 9.9% Australia 4.9%

Antifibrotic therapy | C [ ] ) 86%
Vaccination | ( W ) 93%
Pulmonary rehabilitation / &
other exercise therapy ( @ D 58%
Antacid medication [&] ) 52%
Azithromycin long term / maintenance (@ D 7%
Low dose steroids (<10mg] in all Y,
patients (:@ D 4%
Any elective surgery should be avoided ( []) D 17%
If surgery is necessary, C 3 719%
o

use of low tidal volume and
aveidance of hyper-oxygenation

Kreuter M, et al Eur Respi J. 2020;55(4):1901760



Antifibrotic therapy in acute exacerbation

Relative Risk Relative Risk
Study or Subgroup Risk] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Nintedanib
Richeldi 2011 05621 03019 243 85 388%  057(0.321.03] —e
Richeidi 2014 | RCT -0.4427 02441 638 423 504%  064(0.40.1.04] —a—
Lancaster 2020 00177 14018 56 57 18%  1.02(0.07,15.88]
Subtotal (95% C) 1,037 565 1000%  0.62[0.43, 0.89] -
Heterogeneity: Tau? = 0.00; 42 = 0.22, df = 2 (P = .88); I =0% n ; . .
Test for overall effect: Z = 2.56 (P = .01) pirfenidone & nintedanib
Pirfenidone - risk of AE |
Azurria 2005 RCT ~3.1048  1.463 72 35 5.1% 0.04[0.00,0.79] ¢
Zurkova 2019 02853 0.1611 383 218 579%  075(055.1.03) .
Feng2020 | CONOItS  _geas oare7 36 a1 37.0% 053(0.25, 1.11] —
Subtotal (95% CI) 491 284 1000%  0.57[0.29,1.12] —
Heterogeneity: Ta = 0.18: 52 = 4.27, af =2 (P = .12); 12 = 53%
Test for overall effect: Z= 1.62 (P = .10)

0.05 02 1 5 20

Favours antifibrotic ~ Favours non-treatment
004, df = 1(P=.84), F=0%

Test for subgroup differences:

Petnak T, et al. Chest. 2021:160(5):1751-1763.



Nintedanib decreased the risk of AE-IPF

OMORROW

+ Phase 2 RCT
+ Four different doses of Nintedanib (N=432)

B INPULSIS2
154
] -17% -20% -52% -84% 5 g
w B 134
2 164 Se
£ 4 1
5 14 £8 14
) %8 10
82 1 £5 o] Placebo
dx 10 5 84 Hazard ratio, 0.38 (95% Cl, 0.19-0.77)
9 H
2o 89 74 P-0005
3= 5% ¢
g8 i
[ € 4
6 U
gd .'z'g ¢
£ 28 3
g 4 38
3 E° 1 Nintedanib, 150 mg twice daily
£ 29 3 4
0 lll) E‘O 9‘0 1‘20 1%0 l;l() Z{D Z‘;O 2‘70 160 3%0 1%03%3
Placebo  BIBF1120 BIBF1120 BIBF1120  BIBF 1120 o
(N=87) 50 mg 50 mg 100 mg 150 mg ays
Once Daily Twice Daily Twice Daily Twice Daily No. ogPa:ents
o - P - Nintedanil 329 326 33 317 315 307 306 302 300 295 291 286 279259
(N=21) {N=26) {N=26) {N=26) Placebo 220 27 25 A1 210 206 200 198 195 193 190 186 181171

Richeldi L etal. N Engl J Med. 2011:365(12):1079-87. Richeldi L. ol al. N Engl J Med. 2014;370(22)2071-62



Current management of AE-IPF

Time

Diagnosis of
1PF

TREATMENT CONSIDERATIONS
PHARMACOLOGICAL
* Nintedanib
* Pirfenidone

NONPHARMACOLOGICAL
® Oxygen supplementation
(it hypoxemic)

* Pulmonary rehabilitation

COMORBIDITIES

* Puimanary hypertension

* Gastroesophageal reflux

* Obstructive sleep apnea
* Lung cancer

SYMPTOM CONTROL
* Paliiative care

If increased risk of mortality, evaluate

for lung transplantation at diagnosis

MONITOR FOR DISEASE PROGRESSION

Consider pulmanary function testing and
the 6-minute-walk test every 4-6 months or
sooner if clinically indicated

Gonsider annual HRGT if there is clinical
suspicion of warsening or risk of lung cancer

Consider an HRCT if there Is concern for an
acute exacerbation

Consider a CT pulmonary angiogram if there
is a clinical concemn for pulmonary embolism

Evaluate and
list for lung
—| transplantation

Palliative care

ACUTE EXACERBATION
Corticosteroids

RESPIRATORY FAILURE DUE TO
PROGRESSION OF IPF

v

Patients should be made aware of available clinical trials for possible enroliment at all stages

Raghu G et al. Am J Respir Crt Care Med. 2022 May 1:205(9).018-047.



Impact of corticosteroid in AE-ILD

total patients IPF Non-IPF ILD
(n=182) (n=117) (n=65)
A.
"
o
o e P I R N
g P=0.003 g P=0.142 5 P=0.001
S S Z.
2 Z
Prednisolone Prednisolone Prednisolone
o "
-1 <lmgkg -t <lmgkg 1 Simphg
&l —M > Imgkg 00 - > 1mghg » 1 > mghe
v = w 0 ® v B r O . - = - w -
Time (D) Time (D) Time (D)

Risk factors for 90-day mortality in AE-ILD
Prednisolone>1 mg/kg : HR 0.221 (95% ClI 0.102-0.480)
Initial P/F ratio : HR 0.995 (95% Cl 0.992-0.999)

Need for MV care : HR 4.205 (95% Cl 2.059-8.589)

AR NN

Jang HJ, et al. Sci Rep. 2021 Mar 11;11(1):6762.



Impact of corticosteroid in AE-IPF

Country (Year) Sample size  Steroid regimen

Farrand et al USA (2018) 82
mPd pulse =500mg/day or Pd =
0.5mg/kg for 2 days or more

Anan et al Japan (2022) 153 mPd 1g/day for 3 days, then tapering
- Early tapering : reduction >10% of
the initial maintenance dose, within
two weeks of admission

Cuerpo etal  Spain (2019) 50 Pd > 55mg/day

Hyung et al Korea (2023) 238 mPd pulse >250mg/day vs non-pulse

1mg/kg/day

Hospital mortality

HR: 131 (95% CI 0.26-6.55)
P=074

HR 0.37 (95% Cl: 0.14-0.99)

Higher corticosteroid doses
increased in-hospital mortality
(OR 1.044; 95% Cl: 1.006-1.085;
p=0.024)

Pulse group: 11/59 (18.6%)
Non-pulse group: 65/179 (36.3%)
P value: 0.018

Overall mortality

HR: 6.17 (95% CI: 1.35-28.14)
P = 0019

3-month: HR 0.84 (95% CI 0.45-1.38)
12-month: HR 0.96 (95% Cl 0.60-1.25)

Famand .o, Resproogy 2020 un250)620635
. et al. Respir Res, 2022 Oct 26:23(1):291
Cuerpos, etal. Chron Rasw Dis. 2019 Jan-Doc-16:1479973119869334
g K, el a. Respirology. 2024:29(3):235-242.



Studies regarding CYC in AE-IPF

+ EXAFIP, phase 3 RCT (N=119)

Study Design Size Intervention Clinical Outcome
‘Ambrosini ct al. (2003)(37) Singlecenter,  Spaients  Steroids Four patients died within one month, 1 + CYC (600 mg/m?) + high dose glucocorticoid (n=60) vs.
retrospective followed by patient lived at least 1.5 years. . L
study cYC Placebo + high dose glucocorticoid (n=59)
Al-Hameed et al. (2004)(39) Single-center, 25 patients  Steroidsor _ All patients died in-hospital. One patient
rerrospective combination of was discharged and returned after 30 days
study steroids + CYC and died.
Parambil et al. (38) Single-center, 2 patients Steroids fol- Both patients treated after biopsy. Cyclophosphamide Placebo Difference p value
werspecive lowed by CYC Both patients did in-hospital (n=60) (n=59) (95%Cl)
Olkamoto et al. (2006)(36) Single-center, 28 patients Cz\mblllmng;'nC) ;:m;\;rzm pnncm;dlc: mrhu;‘ 4 months Death at 3 months in the ITT 27/60 (45%) 18/59 (31%) 14-5(-31t0316) 010
retrospective stemids + port did no specify whether the survivors -
study orSteroids +  received cyclophosphamide or cyclosporin, population
CyA Survival rate at 1-month s 14% and Death at 3 months in the ITT 26/59 (44%) 18/59 (31%) 13-6(-4-1t0307) 013
T——TTT St “WF“ g population with available data
No robust evidence rega rdi ng zt(f(rr;mmh was 55%, Death at 3 months in the per-protocol  17/42 (40%) 15/50(30%) 10:5(-9-6t0301) 0-29
40%. Seven patients y
vl race ac 1-month boelition
- g and s Dat: IN (%), unle therwise specified. ITT: i *The i for one patient have been
enefit o in A pecfed. h forone patient have b

replaced by death.
Navelli et al. (2016)(35) Single-center 11 paticnts Steroids + CYC  Survival rate at 3-month was 73%, at
retrosp 6-manth was 63%, at 12-month was 55%, at Table 2: Primary outcomes
study 18-month was 45% and at 2-year 27%.
Hozumi etal. (2019)(41) Retrospective, 102 patients  Steroid versus No significant differences in 90-day survival
mulficenter steroids plus rate between matched groups.
oty evd . . o
=> Evidence against the use of cyclophosphamide in AE-IPF
Aso ctal. (2019)(42) Retrospective, 1847 patients Stcroids versus No significant diffcrences between the two
nationwide data steroids + CYC groups with respect to in-hospital moreality

Innabi A, et al. Sarcoidosis Vasc Diffuse Lung Dis. 2021;38(1):62021002. Naccache JM, et al Lancet Respir Med. 2022 Jan10(1).26-34.



Direct hemoperfusion with the polymyxin B-immobilised fibre column (PMX-DHP)

Retrospective, single center study of AE-IPF patient (n=31): PMH-DHP (n=14), Japan
+ All received steroid

A GAP | (n=8) B GAP Il + Il (n=17)

= Treatment of AE-IPF with PMX-DHP
: tolerable

log-rank,
p=0.021

; log-rank,
| p=0.896 B

: improves short term oxygenation

Survival

: improves 12-month survival

Bofor PMX- 2 days after 0 50 160 150 200 260 300 30 400
DHP

yeator oS0 130 8 20 o o 0
ool Time (days) Time (days)

Enomolo N, et al. BMC Puim Med. 2015 Feb 22:15:15.

Retrospective, cross-sectional study of AE-IPF patient (n=5616): PMX (n=199) vs high-dose mPd alone (n=5417), Japan
+ All received steroid

Logistic regression analyses of patients in the PMX and mPSL zlone groups after the stabilised IPTW *

Odds ratia 95%Cl pvalue = Treatment of AE-IPF using MV

= no effect on survival
0:80-3.06 o19

v = :no effect on length of hospital stay

018

N Awano et al. J Intensive Care. 2023 Oct 11:11(1)45



Thrombomodulin alfa for AE-IPF

* RCT, Japan from 2016 to 2018

V-
2 Coagulation factors « Basic Tx: High-dose corticosteroid (mPd 500-1000mg/d for 3 d),
/ W followed by Pd 0.5-1mg/kg/d for 4d
| ap ) Transcriptional z . - g -
PC-depended effects —» / factor AP-1 E: Placebo (n=37) vs ART-123 (n=40) at a dose of 380 U/kg/d for 14 d
e N — G 3
4 3
( Thrombomodulin Neutrophil % ival i Estimate of Dif
\ N extracelular traps < on Day 90 (95% CI*) (Percentage Points) P Value'
2
Pe3 eifecss ((mes-1) Ee ART-123 29/40 (72.5%) —16.7 (~33.8 to 0.4) 0.0863
¥ 3 Placebo 33/37 (89.2%)
™ (. Leukocytes adhesion E
g
= 5
(&) Y 700 HART23 O Placsbo
g °
) 600 . N -
2 500 o ot recommende:
€T T
& 400 e ES
Background : several small, retrospective studies reported potential benefits ’é 300 - = "
« Kataoka et al: 20 patients vs 20 control, HR 0.22 for 3mo mortality for treated group & 200 & [
100 8 a 9
« Isshiki et al: 16 patients vs 25 control, 3mo survival 69% vs 40% i ° ° L °

Basefne  Day4  Day7  Dayi5 Day28 Day60  Day9
ART-123 (n=) 40 33 38 34 32 28 23
Placebo (r=) a7 a7 36 a3 33 ap 30

IsshiiT, et al Respiraton 2015:89:201-207 Kondonh Y, etal. Am J Respir Crt Care Med. 2020:201(9):11




Evolution of pharmacotherapy of IPF

2019 Phase lll INBUILD (Nintedanib - PF-ILD)

INJOURNEY (Nintedanib and Pirfenidone - IPF)
INSTAGE (Nintedanib and Sildenafi - IPF)

2017
Phase Il RECAP (Pirfenidone - IPF)
Phase il RELIEF (Pirfenidone - PF-ILD)
2016 Phass LOTUSS (Pirfenidone - SS-ILD)

PANORAMA (Pirfenidone and NAC - IPF)

ASCEND (Pirfenidone - IPF)

2014 Phase Il
INPULSIS (Nintedanib - IPF)

2012 Phase lll PANTHER (AZA, CS and NAC - IPF)

TOMORROW (BIBF 1120/ Nintedanib - IPF)

2011 Phase Il
CAPACITY (Pirfenidone - IPF)

Nerandomilast

Inhaled Treprostinil

Gibson CD,

. 2020 Aug:198(4):597-608.



Nerandomilast: phosphodiesterase 4B inhibitor

Fibrotic lungs ,” Nerandomilast é) @—O—Dﬂ%\
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Nerandomilast in |IPF

« Background treatment : Nintedanib (45.5%) Pirfenidone (32.3), no therapy (22.3%)
* FVC change in 52 weeks

C Patients Taking Background Nintedanib Therapy

A Overall Trial Population ) ) o
N D Patients Taking Background Pirfenidone Therapy

e Lo B S SOV T ] [
-504 -50-| -50-
v v
g H H
£ -100] = 100 < 1004
° 2 ¢
2 £ 1 £
=5 8 -1504 @ 1504
g 150 -114.7 T g -85 e g A
- g I EE 2004 §E 200 ]’
§E -2004 = 1916 %
gE -183.5 2 e & -201.8 8.0
F 50 2 250 :
o e — | H L ) H
@ -2504 Adjusted difference, 44.9 5 Adjusted difference, 60.9 S Adjusted difference, 4.8
..E (95% Cl, 6.4 to 83.3) 5 3004 (95% CI, 4.3 t0 117.5) 5 -3004 (95% Ci, -73.2 t0 63.5)
~300 P=0.02 = = L
P
g B Adjusted difference, 73.0 =350 ‘Adjusted difference, 63.4
= 350 Adjusted difference, 68.8 (95% CI,15.3 10 130.8) (95% CI, 3.6 to 130.3)
PJ:;Z; 30101074 Nerandomilast, ~ Nerandomilast, Placebo Nerandomilast,  Nerandomilast, Placebo
400 - 18m 9mg (N=172) 18 mg 9 my (N=132)
Nerandomilast, ~Nerandomilast, Placebo (N=178) (N=184) (N=127) (N=120)
18 m, 9Img (N=391)
(N=392) (N=390)

RicheldiL, et al. N Engl J Med. Jun 12 2025:392(22):2193-2202



Adverse events

Diarrhea : the most frequent adverse event

Diarrhea
100

'g 80

2

B

a gold

& 60

=]

@ . 41

& W 31

é 4

$ 20 16

a 4

" Nerandomilast  Nerandomilast Placebo
18 mg 9mg

Background therapy
Nintedanib 110 / 178 (62) 91 / 184 (49) 46 /173 (27)
Pirfenidone 29 /127 (23) 16 / 120 (13) 10 /133 (8)
None 23 / 87 (26) 15/ 88 (17) 7/ 87 (8)
Leading to discontinuation 6.1% 1.8% 0.5%

Adverse events led to permanent discontinuation
- 14.0% of the nerandomilast 18 mg group
- 11.7% of the nerandomilast 9 mg group

- 10.7% of the placebo group

Richeldi L, et al N Engl J




Inhaled Treprostinil

1.

N 22

Mechanism of action

Activation of prostaglandin E type 2 (EP2), prostacyclin receptor (IP),
prostaglandin D type 1 (DP1) receptor

Vasodilation

Inhibits fibroblast to myofibroblast differentiation

Suppresses fibroblast proliferation

Suppresses collagen overproduction

Reduces /nflammatory cell recruitment & reduces FCM synthesis

2. Activation of the nuclear receptor, peroxisome proliferator-activated

receptor b (PPAR-p)
-> Suppresses fibroblast proliferation

Kolb M, et . Adv Ther. 2022 Sep:39(9):3881-3895.



Median Change (ml)

Inhaled Treprostinil for IPF

Phase 3, 593 IPF patients

Inhaled Treprostinil vs placebo (12 breaths four times daily), over 52 weeks

Background antifibrotic therapy allowed (75.4%; Nintedanib 36.1%, Pirfenidone 39.3%)

Change in Absolute FVC
5.6 ml (95% Cl, 52.2-139.0); P<0.001

Between-group difference,

Treprostinil, ~49.9 ml
(95% C1,—79.2 t0-19.5) |
|
)
|

Placebo, -136.4 m|
(95% Cl, ~172.5 to -104.0)

O Observed

Inhaled Treprostinil

N=208

TETON ftrial

Placebo

A Change in FVC among Patients not Receiving Background
Antifbrotic Therapy

-0 TN

107.1

Median Change (ml)
g

Hodges-Lehmann location-shift estimte

B Change in FVC among Patients Receiving Background
Nintedanib Therapy

-1150

Median Change (mi)

0O Imputed median

40 52

0] 3 ml CI, 430101328

150

- Treprostinil Placebo
(N-73) N-73)

g
160 Hodges—Lehmann location-shift estimate,
97.6 ml (959%C, 26.1 t0 169.2)
150
Treprostinil Placebo
(N=105) (N=109)

Pirfenidone Therapy

Median Change (m)

1876
Hodges-Lehmann location-shift estimate,
127.9 m (95% C1, 583 10 196.9)
Placebo
(N=113)

Nathan ST, et al. N Engl Med. 2026 Mar 11, Online ahead of print



Percentage of Patients

Adverse events

100

80

60

40

Serious
Adverse Events Cough Headache

[l Placebo - 50 / 298 (16.8%) in Treprostinil

- O H
48.3 37/295 (12.5%) in placebo
252 o33 24.1 19.8

B Treprostinil Adverse events leading to discontinuation

Nathan ST, et al. N Engl Med. 2026 Mar 11, Online ahead of print



Summary

® Diagnosis
v" Thorough assessment: History, physical exam, and exposure history
v HRCT: the cornerstone of diagnosis
v MDD: Gold standard for accurate diagnosis

Anti-fibrotic therapy
v Slower disease progression

v’ Better survival

® Acute exacerbation (AE)

v High mortality and crucial to recognize and manage appropriately

® Future perspectives

v Novel targets and new strategies



Thank you for your attention



