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1. Novel Antifibrotic Agents — Beyond Nintedanib & Pirfenidone

A

1. Nerandomilast (PDE4B inhibitor)
- FIBRONEER-IPF (2025 NEJM)
- FIBRONEER-ILD (2025 NEJM)

> FDA approval for both IPF and PPF

2. Admilparant (LPA1 antagonist)

- Phase 2 RCT (2025 AJRCCM)

- Post-hoc analysis (2025 CHEST)

- Phase 3 ALOFT-IPF/PPF trials ongoing

3. Bexotegrast (avB6/avp1 integrin inhibitor)
- BEACON-IPF : termination

(Safety concerns tempered enthusiasm for this pathway) & S

4. Inhaled Treprostilnil (Prostacyclin vasodilator)
-TETON-1: ongoing confirmatory phase 3 trial
-TETON-2: published positive phase 3 trial in |
-TETON-PPF: ongoing phase 3 trial of in PPF
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1. Nerandomilast : FIBRONEER-IPF

The NEW ENGLAND - double-blind, placebo-controlled, phase 3 trial
JOURNAL o MEDICINE - 1,177 IPF patients
- jomized 1:1:1 to domilast 18 mg BID, nerandomilast 9 mg BID, or placebo
- background antifibrotic therapy allowed
Nerandomilast in Patients with Idiopathic Pulmonary Fibrosis - primary endpoint: absolute change in FVC over 52 weeks

JUNE 12, 2025

! i " 2| A Overall Trial Population B Patients Not Taking Background Antifibrotic Therapy
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selective PDE4B inhibitor 504 504
. N v 1%
* elevation of intracellular cAMP z z I
e inhibition of inflammatory responses 5 -100+ E 100+ ia
« inhibition of fibrotic pathways £ I £ 792
¢ -150- -1147 g 150
& -1386 4
£EF 200 ET -2004 -148.7
sE 1835 gE
o e — E’n Adjusted difference, 78.3
o -250- Adjusted difference, 44.9 2 -250 (95% Cl, -3.2 to 159.8)
5“ (95% CI, 6.4 t0 83.3) 5
T J
H 2004 . P-002 , H B Adjusted difference, 69.4
— Adjusted difference, 68.3 - — 195%.61,~12.310151.2)
(95% CI, 303 t0 107.4)
P<0.001
400
- adjusted difference vs placeb domil Jomil Placebo Nerandomilast,  Nerandomilast, Placebo
_ X 18mg 9mg (N=391) 18mg 9mg (N=87)
18 me: +68.8 mL (P<0.001) (N=392) (N=390) (N=87) (N=86)
- 9 mg: +44.9 mL (P=0.02)

N Engl J Med 2025;392: 2193-2202.




C Patients Taking Background Nintedanib Therapy
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[¥] Adjusted difference, 60.9
g -300- (95% CI, 4.3 to 117.5)
b3 |
350 Adjusted difference, 73.0
(95% CI, 15.3 to 130.8)
-400
domil domil Placebo
18 mg 9mg (N=172)
(N=178) (N=184)

D Patients Taking Background Pirfenidone Therapy

Mean Change from Baseline in FVC

(mi)

e s e e e S P
-50
-100+
-1504
-133.7
-200 ‘|' I
%5 2018 -197.0
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Adjusted difference, -4.8
-300+ (95% CI, -73.2 to 63.5)
L J
-3504 Adjusted difference, 63.4
(95% CI, -3.6 to 130.3)
-400
domil, \ domil. Placebo
18 mg 9mg (N=132)
(N=127) (N=120)

- adjusted difference vs placebo:
- 18 mg: +73.0 mL (95% Cl, 15.3 to 130.8)
- 9 mg: +60.9 mL (95% Cl, 4.3 to 117.5)

N Engl J Med 2025;392: 2193-2202.



Table 2. Time-to-Event End Points up to First Database Lock.*

N, tomil. o

18 mg 9mg ' Placebo
End Point (N=392) (N=392) (N=393)

number with event (percent)

Hazard Ratio (95% ClI)

Nerandomilast,

18 mg, vs. Placebo 9 mg, vs. Placebo

Nerandomilast,

value of FVC of >10 percentage points from
baseline or death

Absolute decline in percentage of predicted 59 (15.1) 59 (15.1) 66 (16.8)
value of DLco of >15 percentage points
from baseline or death

_Key secondary end point
First acute exacerbation, hospitalization for 85 (21.7) 79 (20.2) 80 (20.4) 1.17 (0.86-1.59)7 1.03 (0.75-1.41)%
a respiratory cause, or death

Other secondary end points

Acute exacerbation or death 50 (12.8) 51 (13.0) 49 (125)  1.11(0.75-1.65)  1.12 (0.76-1.67)
Hospitalization for a respiratory cause or death 75 (19.1) 68 (17.3) 73(186) 113 (0.82-156)  0.98 (0.70-136)
Death 21 (5.4) 26 (6.6) 28 (7.1) 0.81 (0.46-1.43)  1.03 (0.60-1.76)
Absolute decline in percentage of predicted 94 (24.0) 107 (27.3) 111(282)  0.84 (0.64-1.10)  0.96 (0.74-1.25)

0.8 (0.62-1.26)

0.98 (0.69-1.41)

N Engl J Med 2025;392: 2193-2202.



1. Nerandomilast (PDE4B inhibitor) - FIBRONEER-PPF

Th NEW ENGLAND JOURNAL

ORIGINAL ARTICLE

Nerandomilast in Patients with Progressive

Pulmonary Fibrosis

- double-blind, placebo-controlled, phase 3 trial
- 1,176 PPF patients

-r d 1:1:1 to domilast 18 mg BID, domil

9 mg BID, or p!

- stratified by background nintedanib use and HRCT pattern
- primary endpoint: absolute change in FVC over 52 weeks

i, M.D. Arata Azuma, M.D
A Change in FVC at Week 52 in the Overall Trial Population B Change in FVC over Time in the Overall Trial Population
|
F i SRS s
Nerandomilast, 3 mg
-50 o = 7 .
:E. Nerandomilast, 18 m
= 846 & * ¢
3 h 5 3.
£ 986 2 + 3
Y o B o
H g -1004 .
2 s k| T
K = i
2 -1504 Lm I
~200. acebo
Adjusted difference, 811
(85% C1, 46.0-116.3); P<0.00L
) 3 — T T T T r )
250 Adjusted difference, 67.2 02 6 12 18 26 36 44 52
(95% Cl, 31.9-102.5); P<0.001 Week
No. of Patients
_ H H 1 h mg 379 380 364 349 338 330 321 324
adjusted difference vs ¢ d Nerandorilast, Nerandomilast, Placebo Nerandomilast, 9 mg 386 379 35 361 348 m 126 325
- 18 mg: +67.2 mL, P<0.001 mg mg (N=381) Placebo 378 373 369 358 355 337 326 326
- 9 mg: +81.1 mL, P<0.001 fris3) (N=350)

N Engl J Med 2025,392:2203-2214.




C Change in FVC at Week 52 among Patients Not Taking Background Nintedanib Therapy D Change in FVC at Week 52 among Patients Taking Background Nintedanib Therapy
0q--- e 0--- e
-50-{ -50-]
-~100- -1004
= -823 =
E 952 E -87.8
g & -102.9
5 kS
8 -150- £ -150-
v =
5 ~154.1 E
= S =
-2 Adjusted difference, 718 -200 .
(95% C1, 24.9-118.8) B
L = 4 Adjusted difference, 93.1
Adjusted difference, 58.9
250 (;596 (l,llllflss.ﬂ) ~2504 2 (95% €1, 39.9-146.3)
Adjusted difference, 78.0
(95% C1, 24,2-131.8)
" — Placebo ra—" ol Placebo
18 mg 9Img (N=222) 18 mg 9mg (N=163)
(N=220) [N=217) (N=170) (N=173)
- adjusted difference vs placebo: - adjusted difference vs placebo:
- 18 mg: +58.9 mL (95% Cl, 12.1 to 105.8) - 18 mg: +78.0 mL (95% Cl, 24.2 to 131.8)
- 9mg: +71.8 mL (95% Cl, 24.9 to 118.8) - 9 mg: +93.1 mL (95% Cl, 39.9 to 146.3)

N Engl J Med 2025,392:2203-2214.



B Analyses of Key Secondary End Point and Related Secondary End Paints up to First Database Lock

End Point Merandomilast Placeba Hazard Ratio (95% Cl) P Value
no, with event/no. of patients

Key secondary end paint
Nerandomilast, 18 mg 95/391 122/392 —— 0.77 {0.59-1.01) 0.06
Nerandomilast, 9 mg 110/393 122/392 B 0.88 (0.68-1.14) 034

Acuts exacechation of 11D or death

I Nerandomilast, 18 mg 43/391 83/392 —— 0.59 (0.41-084 I

Nerandomilast, 9 mg 65/393 83/392 — 0.78 (0.56-1.08)

Hospitalization for respiratory cause or death
Nerandomilast, 18 mg 84/391 110/392 —— 0,75 {0.56-1.00)
Nerandomilast, 9 mg 97/393 110/392 —— 0.83 {0.63-1.10)

Death
Nerandomilast, 18 mg 24/391 50/392 —— 0.48 (0.30-0.79)
Nerandomilast, 9 mg 33/393 50/392 —— 0.60 {0.38-0.95)

0.25 0.5 10 20 4.0

Nerandomilast Better Placebo Better

N Engl J Med 2025,392:2203-2214.



- phase 2, randomized, placebo-controlled trial
- parallel 273 IPF and 125 PPF cohorts

2. Adm||pa rant (LPA1 antagonist) - randomized to admilparant 30 mg BID, 60 mg BID, or placebo
- primary endpoint (IPF): rate of change in ppFVC over 26 weeks

. - IPF Cohort PPF Cohort
Efficacy and Safety of Admilparant, an LPA, Ani oo a8 o e paSm8 oo
o . acel imilparant milparant acebo imilparant imilparant
Pulmonary Fibrosis . Parameter (n=92) (n=91) (n=93) (n=41) (n=40) (n=42)
A Phase 2 Randomized Clinical Trial
i@ - . .., Demographics
@ Tamera J. Gorte'#, Juergen Behr®, Vincent Cottin®, Marilyn K. Glassberg®, Michae ~ Age, yr 69.0+6.7 695+7.3 68.8+7.9 68.8+8.1 71479 67.9+84
Takashi Ogura®, Takafumi Suda'®, Marlies Wijsenbeek'", Elchonon Berkowitz' A Male sex 76 (82.6) 77 (84.6) 69 (74.2) 20 (48.8) 23 (57.5) 22 (52.4)
iz 12 1504 ace
Hideaki Watanabe:", Aryeh Fischor™, and Toly M. Maher White 65 (70.7) 64 (70.3) 64 (68.8) 31 (75.6) 27 (67.5) 32 (76.2)
Asian 25 (27.2) 25 (27.5) 27 (29.0) 8(19.5) 9 (22.5) 6(14.3)
. Other 2(22) 2(22) 2(22) 2(4.9) 4(100) 4.(9.5)
LPA1 antagonist Clinical characteristics
. : lipi i I i i il i Weight, kg, 76.5+15.0 76.5+14.1 758+15.6 71.9+16.2 735+17.3 749+19.4
W ) ey etz el vt e BMI, kg/m? 272+ 4.1 269+4.0 27.1%45 269+47 263+50 27048
pathways Cigarette smoking history
. TS Never 32 (34.8) 30 (33.0) 31(333 19 (46.3 19 (47.5 24 (57.1
* blocks LPA-mediated profibrotic signaling Gt 1 i‘-‘)) 1 f|_|>) 2 fz,g,’ es) ara) 6r.1)
- . Ut Former 59 (64.1) 60 (65.9) 60 (64.5) 22 (53.7) 21 (52.5) 18 (42.9)
* reduces fibroblast recruitment and activation Concurrent background anifibratic treatment”
Pirfenidone 26 (28.3) 26 (28.6) 25 (26.9) 3(7.3) 4.(10.0) 6(14.3)
Nintedanib 36 (39.1) 36 (39.6) 37 (39.8) 12 (29.3) 11(27.5) 9 (21.4)
None' 30 (32.6) 29 (31.9) 31 (33.3) 26 (63.4) 25 (62.5) 27 (64.3)
Time since diagnosis, yr TENT 28+16 28*17 28+26 31x27 39:+27
0. 89 82 84 39 36 39
FVC, ml 2,741 = 810 2,768 770 2,641 =768 2,126 + 616 2,246 = 728 2113723
FVC, percentage of 719 719 7617 68+ 18 67 =16 6517
predicted
No. 92 91 93 41 40 42
Dico, percentage of 511174 50.9 = 16.2 50.8 = 18.0 48.0+16.0 48.7 +18.7 46.1+124
predicted, hemoglobin
corrected
0. 80 81 82 4 40 42
SMWT, m 3805+ 1121 391.6+1088  3962+116.1 339061088 3266+1080 3402+ 1075
No. 88 90 39 39 42
Quantitative lung fibrosis 173110 17.3+108 172104 181111 191119 239+124
(HRCT), %

Am J Respir Crit Care Med 2025; 211(2): 230-238



IPF Cohort

Rate of change (+SE)* in
ppFVC over 26 weeks

Y

IS

|
@

Treatment Policy*

-27 -238
Difference vs. .2 1.4
placebo (95% CI) (-18,14)  (-0.1,3.0)
T T T
Placebo 30-mg 60-mg
(n=092) (n=91) (n=93)

Rate of change (+SE)! in
ppFVC over 26 weeks

While-on-Treatment Strategy!

_I_ =11
= 1
-3.2
Difference vs. 04 1.8
placebo (95% Cl) (2.0, 1.2) (0.2, 3.4)
T T T
Placebo 30-mg 60-mg
(n=92) (n=91) (n=93)

- Difference vs placebo:
- 30 mg: -0.4 (95% Cl, -2.0 to 1.2)
- 60 mg: +1.8 (95% Cl, 0.2 to 3.4)

Am J Respir Crit Care Med 2025; 211(2): 230-238




PPF Cohort

Rate of change (£SE)* in
PPFVC over 26 weeks

-2

Treatment Policy”

=11

-
T 1
J_ -29

-4.3
Difference vs. 14 32
placebo (95% CI) (-1.2, 3.9) (0.7.5.7)
T T
Placebo SO-mg 60-mg
(n=41) (n=39) (n=42)

D

While-on-Treatment Strategy!

-

Rate of change (+SE)i in
ppFVC over 26 weeks

-1.3
=2.7
4.2

Difference vs. 16 3.0

placebo (95% CI) (-1.1,4.2) (0.4, 5.6)
T T T
Placebo 30-mg 60-mg

(n=41) (n=139) {n=42)

- Difference vs placebo:
- 30 mg: +1.4 (95% Cl, -1.2 to 3.9)
- 60 mg: +3.2 (95% Cl, 0.7 to 5.7)

- Difference vs placebo:
- 30 mg: +1.6 (95% Cl, -1.1 to 4.2)
- 60 mg: +3.0 (95% Cl, 0.4 to 5.6)

Am J Respir Crit Care Med 2025; 211(2): 230-238



IPF Cohort

B
With Background Antifibrotics* Without Background Antifibrotics*
2 0.2
o = [
= =% 9 e
3’0 ‘tKD
E3e gs 2 T
58 =19 58 18
5 8 an -25 5 8 -4 E
s3> 52 34
g8 Difference vs. 12 25 ©7 oifference vs X 20
L4 placebo 195% Cl) (-1 1 2 3) (0529 o placebo (95% CI) (-5.0, 1. (-1.3,5.4)
T T T
Placebu 30- mg 60-mg Placebo 30-mg 60-mg
(n=862) (n=62) (n=862) (n=30) (n=29) (n=31)
PPF Cohort
) ) D ) P
With Background Antifibrotics* Without Background Antifibrotics*
[ =3 o i
w e w g -
i % = 42 mE e
o & -06 s & -4
£s £: L 35
is -24 £3 4
iz 4 i
25 Difference vs. 38 25 87 Dpifferencevs 10 28
-4 placebo (95% CI) (-2. 2 62) (-0.3,7.9) o placebo (95% CI) (- 22 42)  (-04,6.0)
-10
T T T T
Placebo 30 mg 60-mg Placebo So-mg 60-mg
(n=15) (n=14) (n=15) (n=26) (n=25) (n=27)

are Med 2025; 211(2): 230-238



3. Bexotegrast (avB6/avp1l integrin inhibitor)

The INTEGRIS-IPF Clinical Trial - Phase-2a

Bexotegrast

'ﬂ“ﬁﬂ Bexotegrast 40 mg (N=22)
g Bexotegrast 80 mg (N=23)
r4
z
é i‘i‘ﬂi RNt Bexotegrast 160 mg (N=22)
5}
[5]

Pooled Placebo (N=31)

Placebo

M

Day-28

Dual avB6/avpl integrin inhibitor
e inhibition of latent TGF-B activation
* reduction of profibrotic signaling

Stratified for use of background therapy (Y/N)

END OF STUDY

Week 24
(efficacy)

phase 2a, multicenter, randomized, double-blind, placebo-controlled trial
119 IPF

bexotegrast 40, 80, 160, or 320 mg once daily vs pooled placebo

with 320 mg and placebo: extension follow-up

primary endpoint: tr gent ad event

Exploratory efficacy: change in FVC, quantitative lung fibrosis

l

Up to Week
48’ (safety)

Am J Respir Crit Care Med 2024, 210.4: 424-434.



3. Bexotegrast (avB6/avB1l integrin inhibitor)

- Safe and well tolerated
- TEAEs similar to placebo

Partici n (%)
40mg 80mg  160mg 320mg Pooled  Placebo
Nature of TEAE (n=22) (n=23) (n=22) (n=22) (n=89)  (n=31)
TEAE 16 (727) 15(65.2) 14 (63.6) 17 (77.3) 62 (69.7) 21 (67.7)
TEAE related to study drug 4(182) 7(30.4) 4(182) 4(182) 19 (21.3) 10 (32.3)
TEAE =Grade 3 2 (9.1 0 (0.0 2(9.1) 2(9.1) 6(6.7) 2 (6.5)
TEAE =Grade 3 related to study drug 0(0.0 0 (0.0 1(45)7  0(0.0) 1(1.1) 0(0.0)
1 (4.5 0 (0.0, 2(9.1) 1 (4.5) 4 (4.5) 3(9.7)
SAE related to study drug 0(0.0 0(0.0 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
TEAE leading to interruption of study drug 0 (0.0 0(0.0 1(45)"  1(45) 2(2.2) 0(0.0)
TEAE leading to withdrawal of study drug 0(0.0 0 (0.0 0(0.0) 3 (13.6)% 3(3.4) 3(9.7)
TEAE leading to early termination from the study 0 (0.0 0(0.0 0(0.0) 3 (13.6)" 3(3.4) 2 (6.5)
TEAE leading to death 0 (0.0 0 (0.0 0 (0.0) 1 (4.5 1(1.1) 0(0.0)
TEAESs occurring in =5% of participants in any group
(any causality)
Diarrhea 2(9.1) 5(21.7) 5(227) 3 (13.6) 15(169) 3(9.7)
Fatigue 2(9.1 2 (8.7 1(4.5) 2(9.1) 7(7.9 2(6.5)
Nausea 1 (4.5 1(4.3 2(9.1) 0 (0.0) 4 (4.5) 2 (6.5)
Dyspnea 0(0.0 1(4.3 2(9.1) 1 (4.5) 4 (4.5) 0(0.0)
Arioventricular block, first degree 0(0.0 0(0.0 0(0.0) 2(9.1) 2(22) 2 (6.5)
Vomiting 0(0.0 0(0.0 2(9.1) 0 (0.0) 2(2.2) 0(0.0)
COVID-19 0(0.0 0(0.0 2(9.1) 0 (0.0) 2(2.2) 0(0.0)
Cough 1 (4.5 1(4.3 1(45) 1 (45) 4 (4.5) 2 (6.5)
Headache 0 (0.0 0(0.0 0(0.0) 1 (4.5) 1(1.1) 2 (6.5)
IPF/pulmonary fibrosis 1 (45 0 (0.0 1 (4.5) 0 (0.0) 2(2.3) 3(9.7)
Hyperkalemia 0(0.0 0 (0.0 0(0.0) 0 (0.0) 0(0.0) 2 (6.5)
Skin abrasion 0(0.0 0 (0.0 0(0.0) 0 (0.0) 0(0.0) 2 (6.5)

Am J Respir Crit Care Med 2024, 210.4: 424-434.



3. Bexotegrast (avB6/avp1l integrin inhibitor)

A B
E w g 1
5 E 100 ‘g E 100 =
25 25
gz 52
gs ° gs .
CE 50 22 50
£3 ==
E & 100 g & 100
e 50 Bexotegrast 40 mg (n=22) e 450 | @ Bexotegrast 80 mg (n=23)
= Placebo (n=30) = Placebo (n=30)
0 4 8 12 0 4 8 12
c D - dose-dependent signals for
g g - preserving FVC, with the
150 150 .
. L . clearest effect at 320 mg
SE 100 S E 100 s
g0 go
2 50 % 82 50
o ° o °
LE 0 LE 50
€35 £
g2 100 § £ 100
@ 4sp ] @ Bexotegrast 160 mg (n=22) ® " 450 ] @ Bexotegrast 320 mg (n=21)
-4 Placebo (n=30) -4 Placebo (n=30)
0 4 8 12 0 4 8 12

Am J Respir Crit Care Med 2024, 210.4: 424-434.



3. Bexotegrast (avB6/avp1l integrin inhibitor)

START OF STUDY

The BEACON-IPF Clinical Trial - Phase-2b/3, 52wks

Phase 2b cohort

Phase 3 cohort

Phase 2b enroliment Phase 2b treatment

phd — ide
Bexotegrast 160-mg dose once daily for 52 weeks (n=120)

Bexotegrast 320-mg dose once daily for 52 weeks (n=120)

Phase 3
two-dose enroliment

pid - ith

Bexotegrast 160-mg dose

¢ Week 12: 160 mg showed significant benefit in FVC decline (+72 mL,
p<0.05), while 320 mg showed a nonsignificant trend (+46 mL).
*  Week 24: benefits were attenuated and no significant
(+58 mL and +8 mL for 160 mg and 320 mg, respectively).

* Higher rates of AE-IPF, respiratory hospitalization,
and mortality than placebo
* Development discontinued due to unfavorable risk-benefit

i — 4

Phase 3 single

Phase 3 treatment
dose enroliment

Bexotegrast selected dose once daily for 52 weeks

Bexotegrast 320-mg dose

Phase 2b
enroliment
complete

Phase 3
3 enroliment
ion complete

BM/ Open Respir Res 2026;13:e002937.



prostacyclin analogue
* vasodilatory effects

« increased intracellular cAMP _
« inhibition of smooth muscle and fibroblast proliferation

4. Inhaled Treprostinil (Prostacyclin vasodilator) | . ;iential antifibrotic activity

e TETON-2
0g

ORIGINAL ARTICLE ”

Inhaled Treprostinil for Idiopathic

Pulmonary Fibrosis
=

M. De Salvo, W. Wuyts,*J. Pavie-Gallegos, E 3%
=
&
§

- phase 3, randomized, double-blind, placebo-controlled trial S 1004

O Observed

- 593 IPF
[0 Imputed median

- inhaled treprostinil vs placebo for 52 weeks
- primary endpoint: absolute change in FVC at week 52 4
-150 T T T T T 1
- Difference vs placebo: 0 4 3 16 28 40 52
95.6 ml (95% Cl, 52.2 to 139.0; P<0.001) Week
No. at Risk
Treprostinil 298 271 253 235 232 212 203
Placebo 295 259 255 251 238 226 212

N EnglJ Med. 2026 Mar 11. doi: 10.1056/NEJM0a2512911.



4. Inhaled Treprostinil (Prostacyclin vasodilator)

e TETON-2

A Change in FVC among Patients not Recelving Background
Antifibrotic Therapy

N S
-204
404

E e Sal

%& 50

o e -107.1

£ 120 -

I -uof —
= Hodges—Lehmann location-shift estimate,

1604 43.9 ml (935 C1, 45.0 10 1328)
180
300
Treprostinil Placebo
(N=73) (N=73)

B Change in FVC among Patients Receiving Background
Nintedanib Therapy

Median Change (ml)

0
20
404
=34
€0
80
100+
120 -1150
-140
_160- Hodges-Lehmann location-shift estimate,
97,6 ml (95% C1, 26.1 to 169.2)
18D
00
Traprostinil Placebo
(N=105) (N-109)

€ Change in FVC among Patients Receiving Background
Pirfenidone Therapy
e S e
204
0]
—60-| 52,1
=
E s
gn ~100-|
§ -0
5 -140-]
2 -1604
-150-]
200 -1876
220, Hodges—Lehmann location-shift estimate,
e 127.8 ml {95% CI, 58.8 1o 196.9)
Treprostinil Placeba
(N=120) (N=113)

- Difference vs placebo:
+97.6 mL (95% Cl, 26.1 to 169.2)

- Difference vs placebo:
+127.9 mL (95% Cl, 58.8 to 196.9)

N EnglJ Med. 2026 Mar 11. doi: 10.1056/NEJM0a2512911.



Future perspectives

Treatment / Pathway ~ Molecule Disease Trial name / identifier Status Phase / Type Duration / Patients ::lsmary endpoint / fo
o Absolute change from b
"V Inhaled treprostinil IPF L Phase 3 52 weeks/598 patients  aseline in FVC, confirma
vasodilator readout awaited
tory study
Prostacyclin L . . Absolute change from b
vasodilator Inhaled treprostinil PPF| 7(\ /\ Recruiting Phase 3 52 weeks / 698 patients aseline in FVC
| S——— 4
LPA1 antagonism Admilparant IPF Ongoing Phase 3 Eo2eeks/ueaZlpetieii N i seaseprogisssic
o Sy nts n, safety, quality of life
N o]
252 weeks/~1032 Absolute change in FVC,
LPA1 antagonism Admilparant PPF| Ongoing Phase 3 patients disease progression, saf
= ety, quality of life
PP, . . . Long-term follow-up/  Long-term safety, toleral
PDE4B inhibition Nerandomilast IPF . R2 Ongoing Open-label extension /~1700 patients bility, efficacy durability]
geutstated or Deupirfenidone 1PF SURPASS-IPF / NCT07284602 Starting plan Phase 3 52 weeks fune functioniandsstet
pirfenidone y vs pirfenidone
8-10 months q
IL-11 targeting BI 765423 IPF NCT07036523 Recruiting Phase 2a (primary endpoint at Cfiect on lung function 4
nd safety
3 months)
S . Safety, tolerability, expl
FAUCIEIGEEiD s IPF NCT06968845 Recruiting Phase 2 24 weeks/~120 patines  oratory efficacy/biologi

inhaled therapy

c effects

BMJ Open Respir Res 2026:13:€002937.



2. Interstitial Lung Abnormalities (ILA)

+ 20254 ATS Clinical Statement

[ AMERICAN
DOCUMENTS |

Approach to the Evaluation and Management of Interstitial Lung
Abnormalities

An Official American Thoracic Society Clinical Statement

& Anna J. Podolanczuk®, Gary M. Hunninghake®, Kevin C. Wilson, Yet H. Khor, Fayez Kheir, Brandon Pang,
Ayodsji Adegunsoye, Gretchen Cararie, Tamera J. Carte, Jim Flanagan, Gunnar Gudmundsson, Lida P. Hariri,
Hiroto Hatabu, Stephen M. Humphries, Bhavika Kaul, John S. Kim, Melanie Konigshoff, Jonathan A. Kropski,
Joyce S. Lee, Fengming Luo, David A_ Lynch, Fernando J. Martinez, Sydney B. Montesi, Yuben Moodley,

Justin M. Oldham, Sara Piciucchi, Rachel K. Putman, Luca Richeldi, lvan O. Rosas, Margaret L. Salisbury,

Mary M. Salvatore, Moises Selman, Joon Beom Seo, Jin Woo Song, Carey C. Thomson, Marina Vivero,

Louise V. Wain, Marlies Wijsenbeek, David A, Schwartz®, and Christopher J. Ryerson; on behalf of the American
Thoracic Saciety Assembly on Clinical Problems

Am J Respir Crit Care Med 2025; 211(7): 1132-1155.



v Definition of ILA

HHS Public Access
_/( Author manuscript
=

cet Respir Med. Author manuscript; available in PMC 2021 July 01.

Published in
Lancet Respir Med. 2020 July : 8(7): 726-737. doi:10.1016/52213-2600(20)30168-5.

Interstitial lung abnormalities detected incidentally on CT: a
Position Paper from the Fleischner Society

Incidental identification of non-dependent abnormalities, including ground-glass or reticular abnormalities, lung
distortion, traction bronchiectasis, honeycombing, and non-emphysematous cysts

Involving at least 5% of a lung zone (upper, middle, and lower lung zones are demarcated by the levels of the
inferior aortic arch and right inferior pulmonary vein

In individuals in whom interstitial lung disease is not suspected




Table 1. Definition of ILA

Chest CT showing bilateral and nondependent ground-glass opacities, reticular abnormalities, lung distortion, traction
bronchiectasis, and/or honeycombing involving =5% of a lung zone*

° |Nonemphysematous cysts, centrilobular nodularity, and features of pleuroparenchymal 'fibroelastosislcan be present but do not
contribute to the volume of affected lung needed to satisfy the definition of ILA

« Bilaterality may not be necessary in some high-risk cases (i.e., with a family history of familial pulmonary fibrosis or known ILD-associated
genetic variants)

« The need for findings to be incidental and exclusion of high-risk populations has purposefully been removed from the definition

e Mild abnormalities occurring exclusively in dependent locations on supine imaging should be confirmed to persist on prone imaging

Definition of abbreviations: CT = computed tomography; ILA =interstitial lung abnormality; ILD = interstitial lung disease.
*Upper, middle, and lower lung zones are demarcated by the levels of the inferior aortic arch and right inferior pulmonary vein, creating a total
of six zones (three zones per lung).

Am J Respir Crit Care Med 2025; 211(7): 1132-1155.



Disease Progression in Pulmonary Fibrosis

v Clinical course of ILA

At-Risk
- ? Vs 2
Subelinical Fibrosis © | Radiologically
- 5
Disease Progression 2011 | i
&
o
g
g
£ ]_Abnormalities
Onset of 2 B
Symptoms E s
€ Lung Function
7 Decline
2
]
e
Diagnosis 3 Qnisatiof
8 Symptoms
8
a
Diagnosis
Death - -Death -~

Time

At-Risk Visually
Undetectable

Resolution

\

ILA
Early/Mild
Progressive
Pulmenary

Fibrosis

Non-{PFiIPs

0

Death
Undiagnosed PF

IPF/Pulmonary
Fibrosis
Progression 2018

Death from
CompetingCauses

om

Thorax, 74(5), 506-511.



v" Clinical course of ILA -> ILD

Table 3. Definition of ILD

Definition of interstitial lung disease for those with ILAs

In a person with CT features of ILAs, at least one of the following criteria must be present to define ILD*
« Symptoms: Any amount of dyspnea and/or cough that a clinician attributes to ILD

« Physiology (any of)
> Any abnormality in FVC, TLC, or Digo that a clinician atiributes to ILD (defined as a value or z-score below the lower limit of normal)
Satisfies physiologic criteria for progressive pulmonary fibrosis that a clinician attributes to ILD (10)

« |maging (any of the following on chest CT)
» Fibrotic abnormalities (honeycombing and/or reticulation with traction bronchiectasis) involving =5% of total lung volume by visual
estimate
» Progressive fibrotic abnormality on serial chest CT
Presence of a major fibrotic ILD pattern on chest CT (i.e., UIP/probable UIP, fibrotic HP, or fibrotic NSIP)

« Pathology: Presence of a major fibrotic ILD pattern (i.e., UIP/probable UIP, fibrotic HP, or fibrotic NSIP)

Thorax, 74(5), 506-511.



Risk factor of ILA

Age and male gender

Cigarette smoke ILA are present in 60% of Clinical features
individuals aged >75 years
CT high attenuation areas increase by 1.6cm? Chronic cough, exertional dypsnoea,
and lung function restriction increases by 8% for crackles, restrictive defects, reduction in
each 10 cigarette pack-years exercise tolerance
Air pollution Genetic susceptibility
Increased odds of ILAs 1.77-fold per 40 ppb MUC5B rs35705950 allele, OR of ILA 2.8
increment in Nox; possible association with ILAs (associated with the possible UIP pattern)
progression DPP9, DSP, FAM12A, IVD
Occupational Inflammaging
exposure
P ILA biomarkers of accelerated ageing and
Increased odds of ILAs 1.76 fold (95% C1 1.09-2.84) Inflamination: Sh-Ls TR e CRPesisn
among currently employed adults T an :
8 WP Associations Imbalance in T-cell subpopulations
Lung cancer
Acute exacerbations
COPD and emphysema
Sleep-related disorders
Pneumonia

European Respiratory Review 2022 31: 210206



v Risk factor of ILA

Table 4. Features Associated with Increased Risk of ILA Progression

High-risk ILA features

Demographic and clinical factors

+ Family history of pulmonary fibrosis

« Older age

+ Smoking history

s Other inhaled exposures (e.g., occupational vapors, gases, dusts, and fumes; air
pollution)

+ Connective tissue disease

Genetic

o MUCSB promoter variant

+ Leukocyte telomere length below age-adjusted 10th percentile

Imagin

. Dgefinile fibrosis on CT (i.e., honeycombing, traction bronchiectasis or architectural
distortion)

« Subpleural fibrotic and subpleural nonfibrotic subtypes

+ Subpleural reticulation

« Greater extent of abnomalities (e.g., involvement of multiple lung zones)

Physiologic

e Abnormal or borderline FVC, TLC, and Digo

European Respiratory Review 2022 31: 210206



Recommended screening populations*
« Lung cancer screening-eligible population (PICO 1)1
+ Diagnosed with cannective fissue disease (PICO 2}
« Adults > 50 years of age with 1° relative with FPF (PICO 3a)

v" Follow up strategy of ILA

[sereening CT chest| [Other means of identification

Recommended baseline assessment®

i - Symptom cough, exertional dyspnea (PICO 6)

g ~Risk

3 — Conneciive fissue disease

% —» Family and exposure history

- ~ Pulmonary function test: DLGO (PICO7)
8 Y

&

Risk reduction
+ Smoking cessation (e.g., cigareties, e-cigarettes, cannabis)

+ Exposure (eg. ion)

\gs

=
g Recommended reassessments™* -l

Pl [~ Symptoms: Continual / As reported by patient

Bl | - PFT— High risk: every 6-12 mo Refer ta pulmonologist for
3 Low risk: every 2-3 yr evaluation, management,
£ | |- CT chest (PICO 11)  High risk: every 12 mo and monitoring as per ILD
2 Low risk: every 23 yr guidelines

Ongoing risk reduction

No recommendation
1¢ relative with IPF and no other known family members with ILD (PICO 3b)

| Recommendation against
| + Testing for MUCS8 (PICO 4) or telomere length (PICO 5) in 1° relative with FPF or IPF |

!+ Lung sampiing (PICO 8), MUCS (PICO 9).or telomere length tosting (PICO 10) 1M 1Ry Cri Care Med 2025; 211(7): 1132-1155.
! _purpose of evaluating ILA !




3. Classification of IIP -ERS/ATS 2025 IIP Classification Update

Update of the international multidisciplinary classification of
the interstitial pneumonias: an ERS/ATS statement

Interstitial

D suspected on chest CT |

Christopher J. Ryerson ©**2, Ayodeji Adegunsoye %%, Sara Piciucchi |
Vet H. Khor ©°7*°, Marlies S, Wijsenbeek™, Athol U. Wells'*, Amita Sharma (
Katerina Antoniou™ ,Raphael Borie (%, Aumlle Fabre 01617 Voshnkuu Inoue
Takes! he, Leticia Kawano-Dourado G22232%, Ella Kazerooni 5%, To

Philip L. Molyneaux ©*"**, Raymond Prot Claudla Ravaglia®*°, Elisabetta

Ryoko Saito-Koyama®, Nicola Sverzellati™**, Simon L.F. Walsh®>" dest , Paul W
William Travis*® * and Andrew G. Nicholson ("44% Major imaging considerations and common patterns*
« Craniocaudal distribution
- Lower predominance: UIP, NSIP, LIP
- Diffuse: BIP (can also be lower or upper), DAD
- Upper predominance: PPFE
« Axial distribution
- Peripheral: UIP, NSIP, PPFE
- Subpleural sparing: NSIP

Unclassifiable patterns

Alveolar filli

OP | RBILD | AMP | RareAFPs"

Major imaging considerations and common patterns*
+ Distribution

- Multifocal: OP, EP

~Focal: LP

- Diffuse: AMP, PAP
+ Density of abnormality

- Consolidation: OP, EP

-Fat:LP

- Diffuse with
+ Features

- Honeycombing: UIP

-Air trapping (e.g. air trapping, three-density sign): BIP

- Consolidation: PPFE

- Cysts: LIP

- Ground-glass: DAD

- Septal thickening: DAD

BIP,LIP

d-glass: AMP, PAP
+ Associated features
- Emphysema: AMP
- Septal thickening: PAP
- Aspiration, bronchial obstruction: LP

findings

itidisciplinary discussion to integrate imaging findings with clinical, molecular and

Clinical di

per table 1and

y table SI |

European Respiratory Journal 2025; 66(6).



Unclassifiable IIP

» Secondary RB-ILD |« iRB-ILD

IPF Major IIP

Non-IPF IIP - IPF - from disease label to pattern-based
- NsIP - — |- iNSIP - Secondary UIP framework
« AIP . {eAP - Secondary NSIP__ 1. iNSIP - idiopathic + secondary causes
. LIP . COP SecondaryiBlP - interstitial vs alveolar filling disorders
. CoP T RBAILD mw DAD - combined patterns / unclassifiable ILD
+ RB-ILD - DIP [* Secondary PPFE_ |
2l Rl 2 Secondany L 2Lk - acute interstitial pneumonia -
Unclassifiable |- iPPFE Alveolar filling disorders ™ hic diffuse alveolar d
interstitial pneumonia T . Secondary OP . COP -

« Secondary AMP |« iAMP

ive interstitial pneumonia
|9 alveolar macrophage pneumonia

« Rare alveolar filling disorders: AEP and
CEP, idiopathic/unclassifiable and
secondary PAP, exogenous and
endogenous lipoid pneumonia

« Secondary and primary interstitial
pneumonia with combined patterns

+) bronchiolocentric interstitial
pneumonia (BIP) :
-airway-centered interstitial
pneumonia pattern.

-overlaps with HP

+ Unclassifiable ILD

European Respiratory Journal 2025; 66(6).




4. Biomarkers for ILD -Protemoics

Proteomic Biomarkers of Survival in Non-ldiopathic Pulmonary
Fibrosis Interstitial Lung Disease

Shehabaldin Algalyoobi’, Jennifer A. Smith?, Manoj V. Maddali®>6, Janelle Vu Pugashetti3,
Chad A. Newton’, John S. Kim®, Angela L. Linderholm?, Ching-Hsien Chen®, Shwu-Fan
Ma?®, Swaraj Bose®, Susan Murray?, Ayodeji Adegunsoye'?, Mary E. Strek'?, Christine Kim
Garcia'!, Paul J. Wolters'2, Fernando J. Martinez'3, Imre Noth’, Justin M. Oldham?3

¢ Non-IPFILD
- 676 discovery group/ 616 validation group

* Olink explore 3072 panel
- Semiquantitative proteomic platform
- Relative normalized protein signal, not
absolute concentration

Am J Respir Crit Care Med 2025; 211(8): 1452-1462.



Discovery cohort
2,925 proteins analyzed for 3-year TFS association
73 significant proteins:

62 higher risk / 11 lower risk

Hazard ratio

Am J Respir Crit Care Med 2025; 211(8): 1452-1462.



Validated Protein Biomarkers of 3-Year Transplant-Free Survival in Discovery and Validation Cohorts
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Validation: ~log p-value for ILD diagnsis heterogeneity
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* Validation of 44 biomarker consistency across ILD subtypes
Biomarker-by-diagnosis interaction analysis

- Minimal heterogeneity across non-IPF ILD
- Most bi kers show consistent effects across subtypes
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Discovery: -log p-value for ILD diagnosis heterogenaity
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Summary

v" Antifibrotic treatment strategies are evolving beyond nintedanib and pirfenidone.

v ILA is increasingly recognized as a clinically relevant entity that warrants appropriate
evaluation and follow-up.

v The updated IIP classification highlights the importance of a more practical and
integrated approach to the diagnosis of IIP.

v" Proteomics is advancing the field toward biomarker-driven precision medicine in ILD.
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