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Idiyopatik Pulmoner Fibrozis (IPF)

e Idiyopatik Pulmoner Fibrozis (IPF) sebebi bilinmeyen, daha cok

iler1 yaslarda goriilen, kronik, progresif seyreden, kiiratif tedavisi olmayan

histopatolojik olarak olagan interstisyel pnomoni  (OIP)  paterni
gosteren 1nterstisyel akciger hastaligidir .
* [PF, mortalitesi ortalama 3-5 yil ?? olup prognozu ve mortalitesi

diger interstisyel akciger hastaliklarindan ve bir¢cok kanserden daha

kotudiir.
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Morphologic patterns by Major clinical-radiologic-pathologic diagnoses

Pathology and Imaging Secondary Primary / Idiopathic

Usual interstitial pneumonia Secondary UIP (e.g., CTD, HP, medications) Idiopathic pulmonary

(VIP) fibrosis (Idiopathic UIP)

Nonspecific interstitial -

pneumonia (NSIP) Secondary NSIP (e.g., CTD >>> HP, medications) (ldiopathic NSIP

Bronchiolocentric interstitial |Secondary BIP (e.g., HP >>> CTD, aspiration, Idiopathic BIP

pneumonia (BIP)* inhalational exposures, medications) (provisional diagnosis*)
Idiopathic DAD (acute

Diffuse alveolar damage (DAD)|Secondary DAD (multiple causes) interstitial pneumonia)

Secondary PPFE (e.g., IPF, CTD, HP, medications,

:::;Z::{::;%’::‘E) radiation, transplant [restrictive allograft syndrome,  [ldiopathic PPFE
pulmonary infection [post-tuberculosis], occupational)
;ﬁ:‘u"m"g:ﬁ ;’Zﬁ,’,‘)"“a' Secondary LIP (e.g.,, CTD, immune deficiency) | Idiopathic LIP
" Secondary OP (e.g., CTD, post-infectious, Cryptogenic OP

2 Organising pneumonia (OP) medications, aspiration) (Idiopathic OP)
= Respiratory bronchiolitis-ILD |Secondary RB-ILD (e.g., smoking >>> CTD, y g :
: (RB-ILD) medications, aspiration, hereditary) Idiopathic RE-LD
§ Alveolar macrophage Secondary AMP (e.g., smoking >>> CTD, Idiopathic AMP
> pneumonia’ (AMP) medications, aspiration, hereditary P
q - ’ e.g., Acute and chronic eosinophilic pneumonia, pulmonary alveolar

Rare alveolar filling disorders proteinosis, lipoid pneumonia (See Supplemental Table 1)

-Combined pattern Multiple combinations (e.g., NSIP + OP, UIP + PPFE)
Unclassifiable pattern Unclassifiable ILD (multiple undefined patterns)

Ryerson et al, AIRCCM 2025.
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Fig. 1 Schematic representation of PF potential risk factors. Diverse risk factors, including intrinsic factors (including genetic factors and aging), and
extrinsic factors (including air pollution, smoking, occupational exposure, environmental pollutants exposure, and microbial infections) contribute to PF.
Image Created in https://BioRender.com



IPF Initiation

IPF Development

IPF Progression

Repeated Injuries
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Figure 10. Diagnostic algorithm for idiopathic pulmonary fibrosis (IPF), developed using consensus by discussion. "Patients with a radioclogical
pattern of probable usual interstitial pneumonia (UIP) can receive a diagnosis of IPF after multidisciplinary discussion (MDD) without
confirmation by lung biopsy in the appropriate clinical setting (e.g., 60 yr old, male, smoker). BAL may be appropriate in some patients with a
probable UIP pattern. TBAL may be performed before MDD in some patients evaluated in experienced centers. FTransbronchial lung cryobiopsy
(TBLC) may be preferred to surgical lung biopsy (SLB) in centers with appropriate expertise and/for in some patient populations, as described in
the text. A subsequent SLB may be justified in some patients with nondiagnostic findings on TBLC. Adapted from Reference 2. HRCT = high-

resolution computed tomoaraohw.
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Figure 9. Idiopathic pulmonary fibrosis (IPF) diagnosis on the basis of high-resolution computed tomography (HRCT) and biopsy patterns,
developed using consensus by discussion. *“Clinically suspected of having IPF" is defined as unexplained patterns of bilateral pulmonary
fibrosis on chest radiography or chest computed tomography, bibasilar inspiratory crackles, and age > 60 years. Middle-aged adults (=40 and
<60 yr old) can rarely present with otherwise similar clinical features, especially in patients with features suggesting familial pulmonary fibrosis.
TDiagnostic confidence may need to be downgraded if histopathological assessment is based on transbronchial lung cryobiopsy given the
smaller biopsy size and greater potential for sampling error compared with surgical lung biopsy. *IPF is the likely diagnosis when any of the
following features are present: 1) moderate to severe traction bronchiectasis and/or bronchiolectasis (defined as mild traction bronchiectasis
and/or bronchiolectasis in four or more lobes, including the lingula as a lobe, or moderate to severe traction bronchiectasis in two or more
lobes) in a man =50 years old or in a woman =60 yr old, 2) extensive (=30%) reticulation on HRCT and age = 70 yr, 3) increased neutrophils
and/or absence of lymphocytosis in BAL fluid, and 4) multidisciplinary discussion produces a confident diagnosis of IPF. *Indeterminate for |PF
1) without an adequate biopsy remains indeterminate and 2) with an adequate biopsy may be reclassified to a more specific diagnosis after
multidisciplinary discussion and/or additional consultation. Adapted from Reference 2. dx = diagnosis; UIP = usual interstitial pneumonia.
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Assessment and treatment of ILD

> Assess disease severity » Exclude complications
Pulmonary function testing Echocardiogram
6-min walk test Overnight oximetry
Polysomnography

Treatment based on ILD classification

Idiopathic Systemic sclerosis ILD Other ILD
qulmo_nary Cyclophosphamide Immunosuppression
fibrosis Mycophenolate mofetil Antigen avoidance for -
Nintedanib Rituximab hypersensitivity pneumonitis
Pirfenidone Nintedanib Progressive
Tocilizumab pulmonary fibrosis
Ninetdanib

Treatment for disease complications

Pulmonary rehabilitation

Pulmonary hypertension: inhaled treprostinil

Respiratory failure: oxygen

End-stage disease: lung transplant

Management of symptoms (eg, cough and breathlessness)

\_ Y,
JAMA | Review

Interstitial Lung Disease
A Review

JAMA. doi:10.1001/jama.2024.3669
Toby M. Maher, MD, MSc, PhD Published online April 22, 2024.



IPF’de Tedavi

* Hastaligin seyri tahmin edilemez
e Kuratif farmakolojik tedavisi henliz yok

* Anti-fibrotik ilaclar hastaligin ilerlemesini yavaslatici
« Tedavi verilmeyen hastalarda sag kalim 2-3 yul



IPF’de Tedavi

Medikal Tedavi
Destekleyici tedavi:

+  Oksijen

» Pulmoner rehabilitasyon (egzersiz toleransini artirabilir ve yagsam kalitesini iyilestirebilir)
« Asi

Akciger nakli

Hasta Egitimi ve Psikososyal Destek

+ Hasta ve ailesine hastaligin seyri ve tedavi segenekleri hakkinda bilgi verilmelidir.

» Psikolojik destek ve sosyal yardim hizmetleri ile yasam kalitesine yonelik mudahaleler yapilabilir.



IPF’de Medikal Tedavi

Antifibrotik ilaclar:
* Pirfenidon
 Nintedanib

* Antifibrotik ilaclarin hastaligin ilerlemesini yavaslattigi, akut alevlenmelerin
sikhgini azalttigl, mortalite riskini azalttig) gosterilmistir

1. Petnak T, Lertjitbanjong P, Thongprayoon C, Moua T. Impact of Antifibrotic Therapy on Mortality and Acute Exacerbation
in Idiopathic Pulmonary Fibrosis: A Systematic Review and Meta-Analysis. Chest 2021; 160:1751.

2. Canestaro W], Forrester SH, Raghu G, et al. Drug Treatment of Idiopathic Pulmonary Fibrosis: Systematic Review and
Network Meta-Analysis. Chest 2016; 149:756.
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Pirfenidon Pirfenidon, IPF tedavisinde oral yoldan verilen bir piridin tirevi ilactr.

Antiinflamatuar, antioksidan ve antifibrotik etkileri vardir.

Kollajen sentezini inhibe eder.

Transforming growth faktor (TGF)- ve timor nekroz faktorinin
(TNF)-a expresyonunu azaltir.

Fibroblast proliferasyonunu azaltur.

CAPACITY ve ASCEND calismalarinda 2403 mg/giin pirfenidon,
hastaligin ilerlemesini yavaslatmistir.

IPF hastalarinda akciger fonksiyonunu, egzersiz toleransini ve
progresyonsuz sagkalimi plaseboya gore iyilestirmistir.



Pirfenidon etki mekanizmasi
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Phase 3 Trial of Pirfenidone in Patients
with Idiopathic Pulmonary Fibrosis

BACKGROUND
A Decreased FVC or Death B Change in FVC In two of three phase 3 trials, pirfenidone, an oral antifibrotic therapy, reduced
359 W Pirfenidane (N=278) P<0.001 o3 disease progression, as measured by the decline in forced vital capacity (FVC) or
304 [ Placebo (N=277) s Pirfenidone (N=278) vital capacity, in patients with idiopathic pulmonary fibrosis; in the third trial, this
25 5 end point was not achieved. We sought to confirm the beneficial effect of pirfeni-
g - 000 o — done on disease progression in such patients.
_E 154 P<0.001 ‘g 50 METHODS
& 104 2 In this phase 3 study, we randomly assigned 555 patients with idiopathic pulmonary
o] Peooor 400 Plicabio (N=277) fibrosis to receive either oral pirfenidone (2403 mg per day) or placebo for 52 weeks.
_ﬂ The primary end point was the change in FVC or death at week 52. Secondary end
g 13 9 1 $ =500 P 13 % 3 ) points were the 6-minute walk distance, progression-free survival, dyspnea, and death
Week Week from any cause or from idiopathic pulmonary fibrosis.
C Decreased Walk Distance or Death D Progression-free Survival BESULTS
100 In the pirfenidone group, as compared with the placebo group, there was a relative
401 pirfenidone (N=278) 90 Pirferidone: (Ne278) reduction of 47.9% in the proportion of patients who had an absolute decline of
irfemdone p=om r
35+ [@ Placebo (N=277) F0.08 %0 10 percentage points or more in the percentage of the predicted FVC or who died;
304 riois g ::: there was also a relative increase of 132.5% in the proportion of patients with no
T - g el Placebo (Ni=277) decline in FVC (P<0.001). Pirfenidone reduced the decline in the 6-minure wglk , i
£ 3 O Humdne 09 Exa,00-07) distance (P=0.04) and im ASCEND ¢alismasi: Hastalik progresyonunu, FVC’deki yillik
§ oo (Pe040 30  P<0.001 significant between-group - . - -
ol > from any cause (P=0.10) « KAYDI @zalttigl, egzersiz toleransini ve sagkalimi artirdigi
| =] in a prespecified pooled a _ == - .
:_ . 1 % 39 52 trials, the between-group goru Im us.
13 2% 39 52 Week from any cause (P=0.01) and from idiopathic pulmonary fibrosis (P=0.006). Gastro-
Week No. at Risk intestinal and skin-related adverse events were more common in the pirfenidone
2_{:’;;’“‘"‘ 278 2 2 = 2 group than in the placebo group but rarely led to treatment discontinuation.

Figure 2. Primary and Key Secondary Efficacy Outcomes during the 52-Week Study Period. CONCLUSIONS

Panel A shows the proportion of patients who had a decreased percentage of the predicted FVC {defined as a decline of at least 10 percentage Pirfenidone, as compared with P]aCEbo' reduced disease pmgreSSion' as reflected
points from baseline) or who died. Panel B shows the mean change from baseline in FVC. Panel € shows the proportion of patients who had a by lung function, exercise tolerance, and progression-free survival, in patients with
decreased walk distance (defined as a decline of 50 m or more in the distance walked in 6 minutes) or who died. P values shown in Panels A, idiopathic pulmonary fibrosis. Treatment was associated with an acceptable side-

B, and C were calculated with the use of ranked amalysis of covariance. Panel D shows the Kaplan—-Meier distribution for the probability
of progression-free survival. The P value was calculated with the use of the log-rank test.

effect profile and fewer deaths. (Funded by InterMune; ASCEND ClinicalTrials.gov
number, NCT01366209.)




. Pirfenidone in patients with idiopathic pulmonary fibrosis

(CAPACITY): two randomised trials

Paul W Noble, Carlo Albera, Williamson Z Bradford, Ulrich Costabel, Marilyn K Glassberg, David Kardatzke, Talmadge E King Jr, Lisa Lancaster,

Steven A Sahn, Javier Szwarcberg, Dominique Valeyre, Roland M du Bois, for the CAPACITY Study Group

€
100+
80
g 60 : 5
g Hazard ratio 0.74 (95% Cl 0-57-0-96; p=0-025)* :
g .
E 401
204
— Pirfenidone 2403 mg/day
— Placebo :
0 T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120
Number at risk Wtk
Pirfenidone 2403 mg/day 341 329 317 306 284 264 116 58 12 2
Placebo 345 329 303 280 261 239 95 50 1 1

Figure 3: Kaplan-Meier distribution of progression-free survival time in study 004 (A), Study 006 (B), and the
pooled population (C)
*Pirfenidone 2403 mg/day versus placebo.

Mean change from baseline in EMWT
distance (m)

_70 -1
-80- — Pirfenidone 2403 mg/day (n=345)
Placebo (n=347)
-90 T T T T T T
0 12 24 36 48 60 72
Weeks

Absolutedifference” (m) 3.9 186 187 198 233 240
Relative difference® 322%  62.8% 525% 406% 382% 312%
pvaluet 0760 (042 0053 0004 0002 00009

Figure 4: Mean change from baseline in 6-min walk test distance in the
pooled patient population (studies 004 and 006)

6MWT=6-min walk test. *Pirfenidone 2403 mg/day versus placebo. tRank
ANCOVA (pirfenidone 2403 mg/day vs placebo).

— Pirfenidone 2403 mg/day (n=345)
—— Placebo (n=347)

T T T T T T
0 12 24 36 48 60 72
Weeks

05% 27% 35% 33% 24% 25%
285% 63-6% 575% 41-6% 251% 22-8%
0-003 <0-0001 <0-0001 <0-0001 0-0003 0-005



Pirfenidon

e 200 mg, 400mg, 600 mg tablet
* 267 mg, 801 mg tablet
* 40mg/kg/giin, max doz 2400mg veya 2403 mg

e Tedaviye disuk dozla baslanir ve kademeli arttinlir (Haftalik aralarla 3.
haftada maksimum doza cikilir)

* Etkili minimum doz 1200 mg/gin
* Ik 6 ay aylik, sonrasinda 3 aylik aralarla KCFT ve BFT takibi

» CrCl <30 mL/min ise pirfenidon kullanimina dikkat!. Doz
azaltimi ? Ilacin kesilmesi ?



Pirfenidon

Yan etkiler:

* Gastrointestinal: Dispepsi, istahsizlik, bulanti, kusma, diyare.
e Cilt: Dokuntu, fotosensitivite.

* Norolojik: Bas agrisi, bas donmesi

* Halsizlik

e Kilo kaybi

* Hiponatremi



Pirfenidon

Kontrendikasyon:

* Ilaca karsi asiri duyarlilik

e Kreatin klirensi <30ml/min

* Agir karaciger yetmezligi olan hastalar (Child-Pugh Sinif C)



Pirfenidona bagl GIS yan etkisi varsa:

* [laclarin yemekle birlikte alinmasi

* Proton pompa inhibitoru ve prokinetik ajanlar kullaniimasi

 Semptomlar devam ederse ila¢ dozu azaltilir (3x1-3x2, 4x1-
4x2), kademeli arttirilarak izlenir.

Semptomlar devam ederse 1-2 hafta sure ile tedavi kesilebilir.



Pirfenidon kullanimi sirasinda karaciger fonksiyonlari
bozuldugunda

e Karaciger hasarinin semptom-bulgulari ve bilirubin seviyesinde artis olmadan ALT-AST 3-5
kat arasi artarsa (normal degerlerin list sinirinin)

» Pirfenidon dozu azaltilmali veya kesilmeli.
» Karaciger toksisitesi ile iliskili diger ilaclar kesilmeli.
» Diger nedenler dislanmalidir

» Hasta yakindan takip edilmelidir .

» Karaciger fonksiyon testleri normal sinirlara geldiginde hasta tolere edebiliyorsa onerilen
glnluk doza tekrar artinlabilir.



e KCFT 3-5 kat arasi ylkselmis hastada
> Klinik semptom ve bulgular varsa
> Bilirubin yuksekligi varsa

tedavi kalici olarak sonlandirilmali ve tekrar baslatilmamalidir.

e KCFT > 5 kat yukselmisse

tedavi kalici olarak sonlandiriimali ve tekrar baslatilmamalidir.



Pirfenidona bagli fotosensitivite gelisirse;

* |laca baslamadan dnce bu yan etki hakkinda hastalar uyarilmal ve koruyucu

onlemler alinmasi gerektigi soylenmeli
* Yine de fotosensitivite veya dokuntul gelisirse;

» Hafif ila orta derecede fotosensitivite reaksiyonu veya dokintiu yasayan

hastalarda pirfenidonun dozu azaltilabilir (3x1 -4x1)

» Dokuntu 7. giin sonunda devam ediyorsa tedaviye 2 hafta ara verilir ve doz

yukseltme periyoduna gore dnerilen gtinlik doza tekrar yukseltilebilir.



Pirfenidona bagli fotosensitivite gelisirse;

* Siddetli derecede fotosensitivite reaksiyonu veya dékintu yasayan

hastalarda doza ara verilmeli ve dermatoloji konsuiltasyonu

istenmelidir.

e Dokuntl ortadan kalktiktan sonra pirfenidon tedavisi tekrar

baslatilabilir ( titre edilerek) veya degistirilebilir.

» Titrasyonda yeniden fotosensitivite ve doklntu gelisirse ilac degisimi
yapiimalidir.



Nintedanib etki mekanizmasi

Ni':ijggl

Antifibrotik, anti-enflamatuar ve anti-anjiyogenik aktiviteye sahip
birden fazla reseptori hedef alan tirozin kinaz inhibitéradar.

Fibrojenik bliyime faktorlerinin (PDGF, VEGF, FGF) islenmesine
aracilik eden tirozin kinaz reseptorlerini bloke eder.

7
!
(7 engeller
/ ngelle
/
/
/
/4
/
/
/
/
/! Gen
/ Fibroblast
/
/ ekspresyonu
/
/
/

Kinazlarin ATP baglayan kismina kompetetif baglanarak, fibrotik
doku remodeling patogenezinde rol alan intraselller sinyalizasyon
kaskadlarini bloke eder.

Fibroblast proliferasyonu, migrasyonu, myofibroblast
transformasyonu ve ECM sentezini inhibe eder




Nintedanib ile Yillik FVC Disiisinde Anlamli Azalma™ ™
IPF'de hastalik progresyonunda tutarli sekilde yavaslama.
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FVC, zorlu vital kapasite; GA, gliven araligl Grafikler 1-3 numarali referanstan uyarlanmistir

1. Richeldi L, et al. N Engl J Med. 2014;370(22):2071-2082. 2. Richeldi L, et al.N EnglJ Med.2011;365(12):1079-1087. 3. Richeldi L, et al. Respir Med. 2016 Apr;113:74-9.
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Efficacy and Safety of Nintedanib in Idiopathic
Pulmonary Fibrosis

BACKGROUND

Nintedanib (formerly known as BIBF 1120) is an intracellular inhibitor that targets

A wrassa 8 mrass) - patients with idiopathic pulmonary fibrosis.
METHODS
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Figwe 1. Annual Rate of Decline and Change from Baseline over Time in Forced Vital Capacity (FVC) in INPULSIS-1 and INPULSIS-2, According %o Study Group.
Between-group differences (the FVC value in the nintedanid group vs. the value in the placebo group) are shown for the adjus ied rate of decline in FVC (Panels Aand C) and the
mean observed change from baseline at week 52 (Panels B and D). 1 bars indicate standard errors for the adjusted annual rate of decline in FVC and the observed change from

baseline

ABSTRACT

multiple tyrosine kinases. A phase 2 trial suggested thar treatment with 150 mg of -
nintedanib twice daily reduced lung-function decline and acute exacerbations in

We conducted two replicate 52-week, randomized, double-blind, phase 3 trials
(INPULSIS-1 and INPULSIS-2) to evaluate the efficacy and safety of 150 mg of
nintedanib twice daily as compared with placebo in patients with idiopathic pul-
monary fibrosis. The primary end point was the annual rate of decline in forced
vital capacity (EVC). Key secondary end points were the time to the first acute
exacerbation and the change from baseline in the total score on the St. George's
Respiratory Questionnaire, both assessed over a 52-week period.

A total of 1066 patients were randomly assigned in a 3:2 ratio to receive nintedanib
or placebo. The adjusted annual rate of change in FVC was —114.7 ml with nintedanib
versus —239.9 ml with placebo (difference, 125.3 ml; 95% confidence interval [CI],
- 77.7 to 172.8; P<0.001) in INPULSIS-1 and =113.6 ml with nintedanib versus =207.3 ml
with placebo (difference, 93.7 ml; 95% CI, 44.8 to 142.7; P<0.001) in INPULSIS-2.
In INPULSIS-1, there was no significant difference between the nintedanib and placebo
groups in the time to the first acute exacerbation (hazard ratio with nintedanib,
1.15; 95% CI, 0.54 to 2.42; P=0.67); in INPULSIS-2, there was a significant benefit
with nintedanib versus placebo (hazard ratio, 0.38; 95% CI, 0.19 to 0.77 P=0.005).
The most frequent adverse event in the nintedanib groups was diarrhea, with rates
of 61.5% and 18.6% in the nintedanib and placebo groups, respectively, in
T v INPULSIS-1 and 63.2% and 18.3% in the two groups, respectively, in INPULSIS-2.

In patients with idiopathic pulmonary fibrosis, nintedanib reduced the decline in
EVC, which is consistent with a slowing of disease progression; nintedanib was fre-
quently associated with diarrhea, which led to discontinuation of the study medica-
tion in less than 5% of patients. (Funded by Boehringer Ingelheim; INPULSIS-1 and
INPULSIS-2 ClinicalTrials.gov numbers, NCT01335464 and NCT01335477.)



Nintedanib

* 150 mg tablet, 2x1,300
mg/gtn, PO

« KCFT ve BFT ilk UGc¢ ay ayda
bir, sonrasinda 3 ayda bir

yapilir


https://www.uptodate.com/contents/nintedanib-drug-information?search=%C4%B1pf+treatment&topicRef=4328&source=see_link
https://www.uptodate.com/contents/nintedanib-drug-information?search=%C4%B1pf+treatment&topicRef=4328&source=see_link

INPULSIS En Sik Advers Olaylar

Nintedanib (n=638) Plasebo (n=423)
Diyare 398 (62.4) 78 (18.4)
Bulanti 156 (24.5) 28 (6.6)
Nazofarenjit 87 (13.6) 68 (16.1)
Okstrtk 85 (13.3) 57 (13.5)
Kusma 74 (11.6) 11(2.6)
Istahta azalma 68 (10.7) 24 (5.7)
Bronsit 67 (10.5) 45 (10.6)
IPF progresyonu* 64 (10.0) 61 (14.4)
Dispne 49 (7.7) 48 (11.3)

Veriler hasta sayisi (%) seklindedir. Iki grupta da hastalarin >%10'unda bildirilen advers olaylar gésterilmektedir. *Hastalik kétilesmesi ve akut alevienmeleri
iceren ‘IPF" MedDRA terimine tekabul etmektedir.

Tablol numarali referanstan uyarlanmistir




Nintedanib

Kontrendikasyonlar:

laca karsi asiri duyarlilik

* GFR <30 ml/dk

* Orta derecede veya siddetli karaciger hasari olan (Child-Pugh Sinif B ve C)

e Kanama diyatezi olan, tam doz antikoagulan kullanimi

* Soya, yer fistigi alerjisi



Nintedanib baslanan hastada diyare gelisirse;

* Oral hidrasyon

* Loperamid 2x1 (4mg) baslanir, doz 8 tableti ( 16 mg) gecmemelidir.

Eger kontrol altina alinamazsa doz giinde 2 kez 100 mg’a azaltilir.

Kontrol edilemezse tedaviye ara verilebilir ( sonra 2x100 -2x150 mg ile
baslanabilir)

Yine kontrol edilemezse ilac kesilir.



Respir Res. 2015; 16: 116.

Safety, tolerability and appropriate use of nintedanib in idiopathic pulmonary fibrosis
Tamera Corte, Francesco Bonella, Bruno Crestani, Maurits G. Demedts, Luca Richeldi, Carl Coeck, Katy Pelling, Manuel Quaresma, and Joseph
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Algorithm for the management of diarrhea adverse events in the INPULSIS® trials. 1V, Intravenous
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Nintedanib tedavisi sirasinda KCFT yuksekligi

Asemptomatik hastada AST—ALT degerleri normalin 3 katindan daha fazla ylkselirse doz
azaltilabilir veya tedaviye ara verilebilir.

Degerler normale dondiginde doz 2x100 mg olarak baslatilir sonra doz arttirilabilir.

KCFT degerlerindeki artisin diger nedenleri arastiriilmahidir.

KCFT degerlerinde artis klinik semptom ve bulgularla birlikteyse tedavi kesilmeli ve yeniden

baslanmamalidir.



-@2015,- 16: 116.

tolerability and appropriate use of nintedanib in idiopathic pulmonary fibrosis
Corte, Francesco Bonella, Bruno Crestani, Maurits G. Demedts, Luca Richeldi, Carl Coeck, Katy Pelling, Manuel Quaresma, and Joseph A. Lasky

AST veya ALT Aruas:

ULN'nin = 8 kati duzeyine

ULN’nin S ila <8 kats veya agir karaciger hasan

ULN'nin 3 ila <5 kati duzeyine

duzeyine

belirtileri™

Doz 100 mg bid’e dusuarulur
VEYA nintedanib tedavisine

ara verilir

ALT. AST. AP. total bilirubin ve
ozonofiller dahil olmak uzere
laboratuvar testleri 48-72 saat
icinde ve klinik acidan endike
oldukca tekrarlanmalidir

=2 hafta sonra AST ve ALT <3x
ULN diazeyine inerse:

o Doz azaluldiysa, 150
mg bid dozuna geri
donular

- Tedaviye ara
verildiyse. 100 mg bid
dozunda tekrar
baslamir

- =8 hafta suresince (iki
haftada bir)

transaminaziann takibine

devam edilir

=2 hafta sonra AST veya ALT
=3x ULN ise:

Tedavi kalici sekilde kesilmeli ve

hasta yakin gozlem altina
alinmahidir

Nintedanib tedavisine ara

verilir

ALT. AST. AP. total bilirubin ve
ozonofiller dahil olmak Gzere
laboratuvar testleri 48-72 saat
icinde ve klinik acidan endike
oldukca tekrarlanmalidir

2 hafta veya daha uzun bir suare
sonra AST ve ALT <=3x ULN
diuzeyine inerse:

- Tedaviye 100 mg bid
dozunda tekrar
baslanmir

° =8 hafta saresince (iki
haftada bir)
trapsaminazlann
takibine devam edilir

=2 hafta sonra AST veya ALT
=3x ULN ise:

Tedavi kahci sekilde kesilmeli
ve hasta yakin gozlem altina
alinmahidir

Nintedanib tedavisi kalic
sekilde kesilir

Rutin uygulamaya gore.
laboratuvar testleri (6rn. kimya.
hematoloji. hepatit serolojisi.

TSH. INR) ve abdominal
ulirason dahil olmak tzere

karaciger hasarinin ilave klinik
degerlendirmelen yapilmahidir
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INPULSIS calismasinda

« Tam doz antikoagulasyon tedavisi alan hastalar (orn., K vitamini antagonistleri, dabigatran, heparin,
hirudin) veya yuksek doz antitrombositik tedavi alan hastalar calismaya dahil edilmemistir

« Kanama advers olaylari nintedanib alanlarda (%10.3) plasebo grubuna gore (%7.8) daha yuksek
raporlanmistir

e INPULSIS galismalarinda ciddi kanama yasayan hastalarin orani Nintedanib ve plasebo kollarinda benzer
olmustur. (%1.3’e karsilik %1.4)

Antikoagulasyon tedavisinin tam dozunu almakta olan hastalar dahil, kanama i¢in risk tasidigi
bilinen hastalar yalnizca beklenen fayda, potansiyel riskten agir basiyorsa nintedanib ile tedavi
edilmeli**

ok European Summary of Product Characteristics OFEV®, approved April 17, 2020. Available at www.ema.europa.eu/ [accessed February 2021]



Inpulsis ¢alismasinda:

Plasebo ile karsilastirildiginda nintedanib alan hastalarda daha fazla Ml gérilmustir
(% 1.6 ve %0.5)

 Yuksek kardiyovaskiler risk tasiyan hastalar (bilinen koroner arter hastaligi dahil) tedavi
edilirken dikkatli olunmahidir.**

- Akut miyokard enfarktusu belirti ve semptomlari gelisen hastalarda tedaviye ara verilmesi
dusunulmelidir.**

**European Summary of Product Characteristics OFEV®, approved April 17, 2020. Available at www.ema.europa.eu/ [accessed February
2021]



8 Avrupa Ulkesinden 13 hekimin olusturdugu bir multidisipliner uzman paneli, IPF hastalarinda kombine
antitrombotik ve Nintedanib kullanimina iliskin dnerilerini asagidaki tabloda 6zetlemistir.

Kombine antitrombotik ve Nintedanib tedavi onerileri

Endikasyon Antitrombotik tedavi Nintedanib
Aritmi
CHA,DS-VASC <1 YOK EVET
CHA,DS-VASC 22 1: NOAC! 6miir boyu EVET
2: VKA%? $miir boyu Dikkatle diistiniilmelidir
Anjina pektoris
Stabil ASA 75 mg/giin 6miir boyu EVET
Stabil + PCI® ASA 75 mg/giin + klopidogrel 75 mg/giin 6 ay boyunca (3 ay1 ikili) Dikkatle diisiiniilmelidir
Miyokard Enfarktiisi
STEMI 1. Fraksiyonlanmamus heparin®+ yiiksek doz ASA + PCI® Dikkatle diiiiniilmelidir
2. ASA 75 mg/day + Klopidogrel 75 mg/giin EVET
Non-STEMI 1. Fondaparinaks */LMWH?* + yiiksek doz ASA + yiiksek doz klopidogrel  Dikkatle diisiiniilmelidir
2. ASA 75 mg/giin EVET

I Apiksaban, dabigatran, edoksaban ve rivaroksaban’i igermektedir.
?IPF tedavisi icin verilen VKA, mortalitede, hastaneye yatislarda ve yan etkilerde artisla iliskili bulunmustur.
3 Mekanik aort kapakgik i¢in INR 2-3 ve mekanik mitral kapakgik i¢in INR 2.5-3.5 olacak sekilde verilen tekli dozlar.

*Viicut agirhgina gore tekli doz uygulamasi )
> Daha kisa siireli ikili antitrombin tedavisi verilmesini gerektiren bir stent. Ornegin bir Freedom stentrm

ASA, asetil salisilik asit; CHA2DS-VASC, CHADSVASC atriyal fibrilasyon risk skoru; NOAC, yeni nesil oral antikoagiilanlar;
PCI, perkutan koroner girisim; STEMI, ST-segment yiikselmeli miyokard enfarktiisii; VKA, vitamin K antagonisti;

Bendstrup, Elisabeth, et al. "Nintedanib in idiopathic pulmonary fibrosis: practi al management recommendations for potential adverse events." Respiration 97.2 (2019): 173-184.
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A comprehensive and practical approach to the management of idiopathic
pulmonary fibrosis

Onofre Moran-Mendoza?, Rebecca Colman®, Meena Kalluri¢, Czerysh Cabalteja® and Ingrid Harle®

Pirfenidone
T - _ B
Skin Gastrointestinal® CV/Blood
(specific to pirfenidone) (experienced with both drugs) (specific to nintedanib)
Nausea
Diarrhea Arterial
Vomiting thromboembolic
Photosensitivity events
Abdominal pain
Reduced appetite Bleeding
Rash
Liver: ALT / AST/ bilirubin
Weight loss Gl perforation
Fatigue |
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Pirfenidone vs. nintedanib in patients =

with idiopathic pulmonary fibrosis:
a retrospective cohort study

Pavo Marijic'#? @, Larissa Schwarzkopf'2%°, Lars Schwettmann'®, Thomas Ruhnke’, Franziska Trudzinski® and
Michael Kreuter®

Abstract

Background: Two antifibrotic drugs, pirfenidone and nintedanib, are licensed for the treatment of patients with
idiopathic pulmonary fibrosis (IPF). However, there is neither evidence from prospective data nor a guideline recom-
mendation, which drug should be preferred over the other. This study aimed to compare pirfenidone and nintedanib-
treated patients regarding all-cause mortality, all-cause and respiratory-related hospitalizations, and overall as well as
respiratory-related health care costs borne by the Statutory Health Insurance (SHI).

Methods: A retrospective cohort study with SHI data was performed, including IPF patients treated either with pir-
fenidone or nintedanib. Stabilized inverse probability of treatment weighting (IPTW) based on propensity scores was
applied to adjust for observed covariates. Weighted Cox models were estimated to analyze mortality and hospitaliza-
tion. Weighted cost differences with bootstrapped 95% confidence intervals (Cl) were applied for cost analysis.

Results: We compared 840 patients treated with pirfenidone and 713 patients treated with nintedanib. Both groups
were similar regarding two-year all-cause mortality (HR: 0.90 95% Cl: 0.76; 1.07), one-year all cause (HR: 1.09, 95%

Cl: 0.95; 1.25) and respiratory-related hospitalization (HR: 0.89, 95% Cl: 0.72; 1.08). No significant differences were
observed regarding total (€— 807, 95% Cl: €~ 2977; €1220) and respiratory-related (€— 1282, 95% Cl: €~ 3423; €534)
costs.

Conclusion: Our analyses suggest that the patient-related outcomes mortality, hospitalization, and costs do not
differ between the two currently available antifibrotic drugs pirfenidone and nintedanib. Hence, the decision on treat
ment with pirfenidone versus treatment with nintedanib ought to be made case-by-case taking clinical characteris-
tics, comorbidities, comedications, individual risk of side effects, and patients’ preferences into account.

Keywords: Idiopathic pulmonary fibrosis, Mortality, Hospitalization, Health care costs, Administrative data, [-)rugs,
Statutory health insurance

Mortalite, hospitalizasyon sikligi her iki ilag
grubunda benzer
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Comparison of Pirfenidone and Nintedanib (@ orsrsposes
Post Hoc Analysis of the CleanUP-IPF Study

BACKGROUND: Antifibrotics are effective in slowing FVC decline in idiopathic pulmonary
fibrosis (IPF). However, whether antifibrotic type is differentially associated with FVC decline

remains inconclusive.

RESEARCH QUESTION: Are there significant differences in 12-month FVC decline between
pirfenidone and nintedanib?

RESULTS: Out of the 513 participants with IPF randomized in the CleanUP-IPF trial, 407
reported using pirfenidone (n = 264, 65%) or nintedanib (n = 143, 35%). The pirfenidone
group had more participants with a history of coronary artery disease than the nintedanib
group (34.1% vs 20.3%, respectively). Patients treated with nintedanib had a higher 12-month
visit FVC than patients treated with pirfenidone (mean difference, 106 mL; 95% CI, 34-178).
This difference was attenuated at the 24-month study visit. There were no significant dif-
ferences in overall survival and nonelective respiratory hospitalization between the pirfeni-
done- and nintedanib-treated groups.

INTERPRETATION: Patients with IPF who used nintedanib had a slower 12-month FVC decline
than pirfenidone in a post hoc analysis of a clinical trial. CHEST 2024; 165(5):1163-1173



TABLE 2 | Differences in FVC Between Nintedanib and Pirfenidone

Mean FVC (95% CI), mL

Visit Nintedanib Pirfenidone Mean Difference (95% CI) P Value
Overall cohort
Baseline 2,808 (2,800-2,819) | 2,806 (2,798-2,814) 3 (—11to 16) .70
12 mo 2,745 (2,687-2,804) | 2,640 (2,598-2,681) 106 (34 to 178) .004
24 mo 2,471 (2,341-2,601) | 2,539 (2,451-2,627) —68 (—225 to 89) .39

Take-home Points

Study Question: Are there differences in lung func-
tion trajectories by antifibrotic type in patients with
idiopathic pulmonary fibrosis?

Results: Patients with idiopathic pulmonary fibrosis
who reported to be using nintedanib had a slower 12-
month decline in FVC than patients who used pir-
fenidone. There were no significant differences in
survival and hospitalization.

pirfenidone, patients who used nintedanib had a
slower decline in FVC over a period of 12 months.

A 30-

FVC (liters)
N [\
o o

g
H
1

Interpretation: Compared with patients who used 2.2 -

0 12

Time (months)

No. of participants

—— Nintedanib 143 97
—— Pirfenidone 264 189

CHEST 2024; 165(5):1163-1173

24

42
90



Figure 3 — A, Time to composite outcome of
death or nonelective respiratory hospitali-
zation and (B) death by pirfenidone- and
nintedanib-treated groups with log-rank

A N
0. 1.00
0.75 1
0.75 -
= o
8 °
0.50 -
g 0.50 - =
3 E
s @
@ 0.25 -
0.25 - P = 69
P= 58
0.00 -
000 =1 T T T T T T T T T
T T T T T T T T T 0 5 10 15 20 25 30 35 40
0 5 10 15 20 25 30 35 40 Tiine (ioriths)
Time (months) No. at risk
No. at risk — Nintedanib 143 128 94 51 29 7 1 1 0
— Nintedanib 143 123 88 46 27 5 1 1 0 — Pirfenidone 264 252 193 118 69 16 0 0 0
— Pidfenidone 264 244 181 110 59 11 0 0 0

Pirfenidon alan hastalarla karsilastinldiginda; nintedanib grubunda 12 ay sonunda FVC'deki azalma daha yavasg
bulunmus, 24 ayin sonunda ise iki ila¢ arasinda anlaml fark goriilmemis.

Sagkalim ve hospitalizasyon sikhigi her iki ilag kolunda benzer bulunmus.

CHEST 2024; 165(5):1163-1173



Meta-Analysis > Eur J Clin Pharmacol. 2024 Oct;80(10):1445-1460.
doi: 10.1007/s00228-024-03720-7. Epub 2024 Jul 4.

Real-world safety and effectiveness of pirfenidone

and nintedanib in the treatment of idiopathic

pulmonary fibrosis: a systematic review and meta-

analysis

Conclusion: The results of this study indicate that pirfenidone and nintedanib are both effective in
slowing down the decline of lung function in IPF patients in real-world settings. The incidence of
adverse events with pirfenidone is lower than that with nintedanib, but both are below the clinical trial
data, and no new major adverse events have been observed. The discontinuation rates due to adverse
reactions of the two drugs are consistent with clinical trial data, indicating good tolerability. However,
the mortality rates and AE-IPF incidence rates of these two drugs in real-world settings are higher
than those in previous clinical trials, with pirfenidone patients showing a higher mortality rate. Further
large-sample studies are needed to investigate the risks of these drugs in these aspects. Additionally,
we recommend that future real-world studies pay more attention to patients’ subjective symptoms
and conduct stratified analyses of the efficacy and safety of pirfenidone and nintedanib based on

factors such as patients' baseline lung function, comorbidities, and age, in order to provide more
personalized medication advice for IPF patients in clinical practice.

’Pirfenidon ve nintedanib IPF hastalarinda FVC'deki azalmayi \;;vaslatmada etkili

Advers olay insidansi her iki ilagda da klinik calisma verilerinin altinda

Iki ilag da tolere edilebilir ve mortalite ve AE-IPF insidans oranlari 6nceki klinik ¢alismalara gore daha yiiksek bu‘unmu;.



* HRCT ve/veya akciger biyopsisi ile UIP

) aterni saptanan olgular
IPF tanili hastalarda P P 8

antifibrotik. tedav.i * FVC = %50, DLCO = %30 olan hafif ve
baslama kriterleri

orta duzeydeki olgular

* Bag dokusu belirtecleri negatif olgular



Tromboemboli veya kardiyovaskuler hastalik oykis

Antikoagulan kullanan _ Pirfenidon

Child Pugh sinif B karaciger yetmezligi

Soya fasulyesi yer fistigi alerjisi

Gunese fazla maruziyeti olan

Nintedanib
Cilt hastaligina yatkin ( 6zellikle giines 1s1gina — Inteaani

hassasiyeti olanlar)




Therapeutic algorithm of IPF
Mild-moderate disease (FVC=50% and DL;,230%)

IPF tedavi algoritmasi i y !

[ Pirfenidone ] [ Nintedanib ] [ Clinical trials ]

Evaluate at 6-12 months Worsening

L FVC>10% and/or | DLy>15%
Clinical-radiological decline

Evaluate continuation of treatment
Evaluate sequential treatment
Evaluate combined treatment

Stabilization or improvement
LFVC<10%and | DLyo<15%

Clinical trials
Refer to lung transplantation unit
Evaluate every 2 months

| Continue treatment | ( Worselning )

[ Lung transplantation J

Lung transplantation

Severe disease (FVC<50% and/or DL ;,<30%) Need for clinical trials
Consider palliative care

Fig. 1. IPF pharmacological treatment algorithm. FVC: forced vital capacity; DLco: carbon monoxide diffusing capacity.



Izlem

4-6 ayda bir ( gereklilik halinde daha erken);

e Hastanin fonksiyonel durumu degerlendirilmelidir (FVC, DLCO, 6 DYT, spO2)

e Hastalar ilac devami acisindan 12 ayda bir degerlendirilmelidir.

e Bir onceki saglk kurulu raporu degerine gore (ataklar disinda) FVC degerinin > %10
disme olmasi ilaca yanitsizlik olarak kabul edilir ve tedavi sonlandirilir.

* Ilaclardan birine intolerans gelismisse ilaclar arasinda gecis yapilabilir.



IPF’de Nonfarmakolojik Tedavi

e Sigaranin biraktirilmasi

e USOT

* HFO ve NIMV

* Pulmoner rehabilitasyon
* Akciger transplantasyonu
* Asilama



= |stirahat hipoksemisi olan hastalara,

® Yalnizca efor esnasinda hipoksemi olan hastalarda

sag kalimi iyilestirip iyilestirmedigi bilinmemekle birlikte verilebilir

* Raghu G, Collard HR, Egan JJ, Martinez FJ, Behr J, Brown KK, et al. An official ATS/ERS/JRS/ ALAT statement: idiopathic pulmonary fibrosis:
evidence-based guidelines for diagnosis and management. AmJ Respir Crit Care Med 2011; 183: 788-824

* Cottin V, Crestani B, Valeyre D, et al. Diagnosis and management of idiopathic pulmonary fibrosis:

French practical guidelines. Eur Respir Rev 2014; 23: 193-214. Hardinge M, Annandale J, Bourne S, et al.

British Thoracic Society guidelines for home oxygen use in adults. Thorax 2015; 70: Suppl. 1, i1-i43.
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Tablo 2. Akciger nakli icin sevk ve listeleme icin hastaliga 6zgii spesifik kriterler.*

Akciger Hastalign

Yonlendirme zamam

Listeleme zamam

Kronik obstriiktif akciger hastahg
(KOAH)

Maksimal tedaviye ragmen kotiilesme (ilag, ek oksijen ve pulmoner
rehabilitasyon dahil).

Hasta endoskopik veya cerrahi akciger hacmini azaltma cerrahisi
(LVRS) i¢in uygun degil.

BODE indeksi 5-6.
PaCO, > 50 mmHg (veya 6.6kPa) + PaO, < 60 mmHg (veya 8kPa).
FEV, < %25.

BODE indeksi > 7 veya agagidakilerden en az biri:

FEV, < %20 tahmin edildi.

Bir 6nceki y1l boyunca ¢ siddetli alevlenme.

Akut hiperkapnik solunum yetmezligi olan en az bir siddetli

alevlenme.

Orta ila siddetli pulmoner hipertansiyon.

Interstisyel akciger hastahg: (IAH)

Histopatolojik veya radyografik degerlendirmede:

+ Usual interstisyel pnémonit (UIP) veya

+ Fibrozan nonspesifik interstisyel pnémonit (NSIP)
Akciger fonksiyon bozuklugu:

» FVC < %80.

« DLCO < %40

Akciger hastahgindan kaynaklanan dispne veya fonksiyonel kisithhik.

Oksijen destegi gereksinimi.

inflamatuar IAH icin medikal tedaviye ragmen dispnede, oksijen
ihtiyacinda ve/veya akciger fonksiyonlarinda diizelme olmamas:

Alt1 aylik takipte FVC'de > %10 diists .
Alt1 aylik takipte DLCO’da > %15 dists
Alt1 dakika yarime testi:

- Desatiirasyon < %88 veya

- Yirdime mesafesi < 250 m, veya

- Alt1 ayhk takipte ytirime mesafesindeki diistis > 50 m
Pulmoner hipertansiyon:

- Sag kalp kateterizasyonunda veya

- Ekokardiyografide

Hastane yatisi:

- Solunum yetmezligi ile veya

- Pnomotoraks ile veya

- Alkut alevlenme ile




CONCISE CLINICA

Acute Exacerbation of Idiopathic Pulmonary Fibrosis
An International Working Group Report

Harold R. Collard’', Christopher J. Ryerson?, Tamera J. Corte®, Gisli Jenkins®, Yasuhiro Kondoh®, David J. Lederer®,
Joyce S. Lee?, Toby M. Maher®®, Athol U. Wells®, Katerina M. Antoniou'®?, Juergen Behr'', Kevin K. Brown'2,
Vincent Cottin'®, Kevin R. Flaherty'?, Junya Fukuoka'®, David M. Hansell'®, Takeshi Johkoh'’, Naftali Kaminski'®,
Dong Soon Kim'9, Martin Kolb?°, David A. Lynch?®!, Jeffrey L. Myers®?, Ganesh Raghu®®, Luca Richeldi?,

Hirovuki Taniauchi®. and Fernando J. Martinez>®

Acute respiratory deterloration In IPF
(typically < 1 month duration)

’ S
Not acute exacerbation
{ Extra-parenchymal cause identified? }&P{ Alternative diagnosis (e.g., pneumothorax,

pleural effusion, pulmonary embolism)

No

y

New, bilateral GGO/consolidation on CT?} Yes Acute exacerbation of IPF
(not fully explained by cardiac failure or J‘—>'

Triggered Acute Exacerbation
{e.g., infection, post-procedural/post-

N operative, drug toxicity, aspiration)
(e] . v

fluid overload)

(- Idlopathic Acute Exacerbation
Not acute exacerbation No trigger identified

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

LN . v,




AE-IPF Tedavi

Kortikosteroid

Oksijen ( Nazal kanul, maske, HFNC)

Mekanik ventilasyon (NIMV-IMV?)

Opioidler




Zaman

-

IPF tanisi

/TEDAViDE DIKKATE

ALINMAS| GEREKENLER

ilag
* Nintedanib
* Pirfenidon

ilag disi

* Oksijen destegi

(hasta hipoksemikse)

* Pulmoner rehabilitasyon

Komorbiditeler

* Pulmoner hipertansiyon
» Gastroozofageal refli

* Obstriktif uyku apnesi
* Akciger kanseri

Semptom kontrolii
* Palyatif bakim

Hastada mortalite riski ylksekse,
tani aninda akciger nakli
acisindan degerlendirilir

N

J

American Journal of Respiratory and Critical Care Medicine Volume 205 Number 9 | May 1 2022

/ PROGRESYON TAKIBI

4-6 ayda bir veya klinik olarak
endike oldugunda daha kisa
araliklarla solunum fonksiyon testi
ve 6 dakika yiiriime testi
disunulir

Klinik kétulesme stphesi veya akciger
kanseri riski varliginda yilda bir
HRCT cekilmesi disunultr

Akut alevlenme endigesi varliginda
HRCT cekilmesi disunulir

Pulmoner emboli agisindan klinik
endise varsa, pulmoner BT
anjiyografi diistinalir

AKUT ALEVLENMELER
Kortikosteroidler

iPF PROGRESYONUNA BAGLI
SOLUNUM YETMEZLIGI
Solunum yetmezligi olan hastalarin
blyUk béliminde mekanik
ventilasyon oénerilmemektedir

N

~

Akciger nakli
agisindan
degerlendirilir ve
listeye alinir

Palyatif bakim

)

/




Table 2 Summary of available therapies for PF based on scientific society guidelines

Line of Therapy Mechanism of Action Route of Administration Key Recommendations (ATS/ERS/JRS/
Treatment ALAT)
First-line Pirfenidone Antifibrotic; anti-inflaTmatory; Oral Conditional recommendation for use in PF.
modulates growth factors (TGF-3, Recormmended if lung capacity is 50-80%
PDGF); inhibits fibroblast prolifera- expected.
tion and collagen synthesis, and
antioxidant.
Nintedanib Tyrosine kinase inhibitor targeting Oral Conditional recommendation for use in PF.
PDGF, FGF, and VEGF receptors; Recommended if lung capacity is 50-80%
inhibits fibroblast proliferation, expected.
migration, and differentiation.
Support- Oxygen therapy Supplemental oxygen to alleviate Inhalaticn Recormmended for patients with hypox-
ive care hypoxemia. emia to improve breathing, exercise toler-
(Throughout) ance, and potentially reduce complications.

Later-Stage/
Severe Disease

Manage-
ment of acute
exacerbations

Pulmonary
rehabilitation

Vaccinations
(influenza,
pneumococcal)
Smoking
cessation
MNutritional sup-
port & lifestyle

Lung
transplantation

Corticosteroids

Exercise training; breathing tech-
niques; education; nutritional and
psychological support.

Prevention of respiratory infections.

Eliminating a major risk factor for
lung disease.

Maintaining a healthy diet; regular
exercise within tolerance, and
adequate rest.

Surgical replacement of diseased
lungs with healthy donor lungs.

Anti-inflammatory.

Program-based

Injection

Behavioral/Pharmacological

Lifestyle modifications

Surgical

Oral/Intravenous

Strongly recormmended to improve exer-
cise capacity, reduce breathlessness, and
enhance overall well-being.

Recommended to prevent exacerbations.

Strongly recormmended for current
smokers.

Advised for managing symptoms and
maintaining overall health.

Potential option for selected patients

with severe and progressive PF who meet
specific criteria. Early referral for evaluation
is recommended.

Recommended for treating acute worsen-
ing of symptoms.

Abbreviations: AST, American Thoracic Society; ERS, European Respiratory Society; JRS, Japanese Respiratory Society; ALAT, Latin American Thoracic Association

Jiang et al. Journal of Translational Medicine

(2025) 23:515

https://doi.org/10.1186/s12967-025-06514-2 .



IPF- Komorbiditeler

Obstructive sleep apnoea
5-9-91%

Depression or anxiety
21-49%

Gastro-oesophageal reflux disease
0-94%

Pulmonary embolism
3-6%

Pulmonary hypertension
3-86%

Congestive heart failure
4-26%

Chronic obstructive pulmonary
disease 6-67%

Coronary artery disease
3-68%

Diabetes mellitus
10-42%

Lung cancer
4-23%

Sarcopenia prevalance

poorly defined but common

Impact of IPF and comorbidities on mortality

Coronary artery
| Other cancers | Do
Lung cancer . dysfunction
o N
: ¢ s | Diabetes
A

% wr05"! Sleep apnea |
| HR 1.526 o
|Dggresslon| 4 HR1.188| Pulmonary \
HRO'“EB . g 0 “f
®
o g o
< 8 X oo
I

Other cardiac $
diseases Arterial

Arteriosclerosis \

P<0.05

Fig 5. Impact of idiopathic pulmonary fibrosis and comorbidities on mortality. Hazard ratios (HR) have been determined using a predictive multivariate
Cox proportional hazards regression model.

doi:10.1371/journal pone. 01514259005




Lee et al. BMC Pulmonary Medicine (2023) 23:54
https://doi.org/10.1186/512890-023-02340-8

BMC Pulmonary Medicine

Epidemiology and comorbidities

Check for
updates

in idiopathic pulmonary fibrosis: a nationwide

cohort study

Lee et al. BMC Pulmonary Medicine (2023) 23:54

RESPIRATORY COMORBIDITY

® At diagnosis B 1 yr after diagnosis = 3 yrs after diagnosis
4500
3927
4000
3500
30.00
2646 2669
2500
20.00
15.00
10,00
340 s
500 233 . .
E 087 097 031 100 018 022 048
0.00 | — — L P
COPD Lung cancer Pulmonary hypertension  Pulmonary embolism Obstructive sleep apnea
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NON-RESPIRATORY COMORBIDITY

® At diagnosis W1 yr after diagnosts  ® 3 yrs after diagnosis
20200 B424
80.00
7312
70.00 &5
593
60.00 5792 5.
504 =
50.00
40.00
3165
S50 2584
j = 2420
217
s 1865 20722158
3 13, : 1417 1406
075 831907
0.00 — — — S S— S — l E —
GERD Dyslipidermia Hypertension  Diabetes mellitus Anxioty Ischemac heart Depression Cangestve heart
disease failure

Fig. 2 Prevalence of comorbidities in patients with idiopathic pulmonary fibrosis at the time of diagnosis (blue), 1 year after diagnosis (orange)
and 3 years after diagnosis (grey). We presented the change of prevalence at three different time points of respiratory comorbidities (A) and
non-respiratory comorbidities (B) Abbreviations: GERD, gastro-oesophageal reflux disease; COPD, chronic obstructive pulmonary disease



IPF’DE Pulmoner Hipertansiyon

PA/aort cap > 1:1
PA>29 mm

PULMONARY HYPERTENSION

Prevalence

(&) 1% Global
& population
Pulmonary congestion in Mortatty Hazard Ratio Mortakty Mazard Ratio
post-capillary PH s =
s 4 Right heart
gl | failure

Pulmonary vascular disease /
obstruction in pre-capillary PH

* |diopathic/heritable * IpcPH * Non-severe PH « CTEPH * Haematologic

* Associated * CpcPH * Severe PH * Other pulmonary disorders
conditions obstructions * Systemic disorders = = =
PrevaLence Treatment for disease complications

Rare Very common Common Rare Rare ifa s
2 22 22 2 22 2 . Pulmonary rehabilitation

Pulmonary hypertension: inhaled treprostinil
Respiratory failure: oxygen

Medical therapy IpcPH: PH-lung disease: Surgical therapy: Optimized

« PAH drugs * Treatment of LHD* e Optimized care of « PEA treatment of .

-ccsin underlying g Incerventional:  underlying disease End-stage disease: lung transplant
responders CpcPH: disease « BPA

g . Potential!y: PAH
o e o L e > || === Management of symptoms (eg, cough and breathlessness)

drugs (trials) drugs (trials)

@ESC@® ERS—  \L




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Inhaled Treprostinil in Pulmonary Hypertension
Due to Interstitial Lung Disease

Aaron Waxman, M.D., Ph.D., Ricardo Restrepo-Jaramillo, M.D.,

Table 2. Summary of Primary and Secondary End Points.*

End Point
Primary end point

Change in peak 6-minute walk distance from baseline
towk 16 — m

Secondary end points{

Change in plasma concentration of NT-proBNP from
baseline to wk 169

Mean (+SD) change — pg/ml
Median — pg/ml
Range — pg/ml
Ratio to baseline
Occurrence of clinical worsening — no. (%)
Any event
Hospitalization for cardiopulmonary indication

Decrease in 6-minute walk distance of >15% from
baseline

Death from any cause
Lung transplantation

Least-squares mean change in peak 6-minute walk
distance from baseline to wk 12— m7

Least-squares mean change in trough 6-minute walk
distance from baseline to wk 15 —m

Inhaled Treprostinil
(N=163)

21.08+5.12

-396.35+1904.90
-22.65
-11,433.0to 5373.1
0.85+0.06

37 (22.7)
18 (11.0)
13 (8.0)

4(2.5)
2(1.2)
18.77+4.99

9.3+5.5

Placebo
(N=163)

-10.04+5.12

1453.95+7296.20
20.65
-5483.3 to 87,148.3
1.46+0.11

54 (33.1)
24 (14.7)
26 (16.0)

4(2.5)
0
~12.5245.01

-12.7+5.5

Treatment Effect
(95% Cl)

31.12+7.25
(16.85 to 45.39)7:

0.58+0.06 (0.47 to 0.72) |
0.61 (0.4 to 0.92)**

31.29+7.07
(17.37 to 45.21)3

21.99+7.7
(6.85 to 37.14)

Value

<0.001

<0.001
0.04

<0.001

0.005++




Long-term inhaled treprostinil for pulmonary hypertension
due to interstitial lung disease: INCREASE open-label
extension study

Aaron Waxman ®*, Ricardo Restrepo-Jaramillo?, Thenappan Thenappan?, Peter Engel®, Abubakr Bajwa®,
ADbstract

Introduction The 16-week randomised, placebo-controlled INCREASE trial (RCT) met its primary end-
point by improving 6-min walk distance (6MWD) in patients receiving inhaled treprostinil for pulmonary
hypertension due to interstitial lung disease (PH-ILD). The open-label extension (OLE) evaluated long-
term effects of inhaled treprostinil in PH-ILD.

Methods Of 258 eligible patients, 242 enrolled in the INCREASE OLE and received inhaled treprostinil.
Assessments included 6MWD, pulmonary function testing, N-terminal pro-brain natriuretic peptide (NT-
proBNP), quality of life and adverse events. Hospitalisations, exacerbations of underlying lung disease and
death were recorded.

Results At INCREASE OLE baseline, patients had a median age of 70 years and a mean 6MWD of
274.2 m; 52.1% were male. For the overall population, the mean 6MWD at week 52 was 279.1 m and the
mean change from INCREASE RCT baseline was 3.5 m (22.1 m for the prior inhaled treprostinil arm and
—19.5 m for the prior placebo arm); the median NT-proBNP decreased from 389 pg-mL_l at RCT baseline
to 359 pg‘mL_1 at week 64; and the absolute (% predicted) mean forced vital capacity change from RCT
baseline to week 64 was 51 mL (2.8%). Patients who received inhaled treprostinil versus placebo in the
RCT had a 31% lower relative risk of exacerbation of underlying lung disease in the OLE (hazard ratio
0.69 (95% CI 0.49-0.97); p=0.03). Adverse events leading to drug discontinuation occurred in 54 (22.3%)
patients.

Conclusions These results support the long-term safety and efficacy of inhaled treprostinil in patients with
PH-ILD, and are consistent with the results observed in the INCREASE RCT.

Introduction

Pulmonary hypertension (PH) frequently complicates the course of most fibrosing interstitial lung diseases
(ILDs) [1]. Between 15% and 86% of patients with ILD may develop PH, which is then associated with
further impaired exercise tolerance, decreased quality of life and a poor prognosis [2, 3]. Prior to March
2021, no therapies were approved for treating PH due to ILD (PH-ILD). Vasodilators used for pulmonary
arterial hypertension (PAH) have been utilised off-label with mixed success, sometimes even causing
harm [4, 5].

)2414-2022 Eur Respir J 2023; 61: 2202414



INCREASE RCT INCREASE OLE

Inhaled treprostinil

n=119*%
Dosing initiated at 3 breaths per session Dosing re-initiated at 3 breaths per session
Randomisation four times daily: four times daily":
111 maximum dose of 12 breaths per session maximum dose of 15 breaths per session
four times daily four times daily
Placebo Inhaled treprostinil
n=163 n=121#
I T T T T T T T 1
0 4 8 12 16 20 28 40 52
Study week

FIGURE 1 Study schema: INCREASE randomised controlled trial (RCT) and open-label extension (OLE). *. two additional patients entered the OLE
who were excluded from the RCT due to a labelling issue; *: patients receiving >3 breaths per session four times daily at week 16 of the RCT had

their dose reduced to 3 breaths per session four times daily at the start of the OLE.

In conclusion, the INCREASE OLE demonstrated the safety of long-term inhaled treprostinil in patients
with PH-ILD. No new safety signals were observed and the rate of cough decreased with a longer
treatment duration. The safety profile was accompanied by maintained exercise capacity and increased
FVC, despite challenges associated with the COVID-19 pandemic. Overall, these long-term results are
consistent with the findings from the parent INCREASE study and lend further support to the study of the
potential antifibrotic effects of inhaled treprostinil.



IPF’li hastalarda akciger kanseri
gelisimi
> IPF'li hastalarda akciger kanseri goérulme sikligi zamanla artar
» 1. yilda %3,
»3,5. yilda %15,4
» 10. yilda %54,7.
» En sik gorulen histolojik timor tipi skuamoz hiicreli karsinom

» Tumorlerin %81'i akciger periferinde, %56's1 ise alt lobda yerlesir.
» Cogunlugu (%70) fibrotik bolgede gorulur.

» Diistik doz BT ile yillik akciger kanseri taramasi



IPF’de mortalite nedenleri

1. Solunum yetmeazligi (%60)

2. Kardiyovaskiler hastalik (%8.5)

3. Akciger kanseri (%2.9)
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Nintedanib in IPF: Post hoc Analysis
of the Italian FIBRONET Observational

Study
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Abstract

Background: The FIBRONET study was an observational
study of patients with idiopathic pulmonary fibrosis (IPF) in
Italy. Objectives: In this post hoc descriptive analysis, we de-
scribe changes in lung function, anxiety/depression, cough-
ing, exacerbations, and adverse events (AEs) in patients re-
ceiving nintedanib treatment. Methods: Patients with IPF
from 20 centers in Italy, aged 240 years who received nint-
edanib for 27 months, were followed up for 12 months from
study enroliment, attending clinic visits every 3 months. Out-
comes included change in forced vital capacity (FVC)% pre-
dicted from baseline to 12 months, anxiety/depression mea-
sured by the Hospital Anxiety and Depression Scale (HADS),
and the proportion of patients with cough, AEs, and exacer-
bations. Results: In total, 52 patients received nintedanib
(mean duration of 11.6 months). Ten patients had dose re-

ductions from 150 mg to 100 mg twice daily, due to AEs.
FVIC% predicted was unchanged in the overall nintedanib
population (78.7% at baseline; 79.8% at 12 months) and
those with a reduced dose (77.7% at baseline; 81.0% at 12
months). HADS score was low at baseline and throughout
the study. The of patients with cough decreased

Nintedanib ile 6ksuirik %5’den %21’e gerilemistir.

from 50.0% t0 21.2% over 12 months. Two patients experi-
enced exacerbations, 2 patients discontinued treatment,
and 27 (51.9%) reported AEs. The most common AE was diar-
rhea (34.6%). Conclusions: In patients with IPF who received
nintedanib in the FIBRONET study, FVC% predicted was sta-
ble over 12 months, and the proportion of patients with
cough decreased. The safety profile was consistent with the
known safety profile for nintedanib in IPF.
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Effect of pirfenidone on cough in patients
with idiopathic pulmonary fibrosis

Eur Respir J 2017; 50: 1701157

azaltmistir

This international, multicentre, prospective, observational study at four sites (The Netherlands, Italy,
France and UK) recruited patients between 2013 and 2016. Treatment-naive IPF patients aged 40-85 years
with a forced vital capacity (FVC) >50% and corrected transfer factor of the lung for carbon monoxide
(TLcoc) 230%, in whom pirfenidone therapy was about to be initiated according to regular practice, who
had daily IPF- related cough for >8 weeks with a cough score of >40 mm on a 0-100 mm visual analogue
scale (VAS), we ible-for
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fter 12 weeks of plrfenldone treatment, objective 24-h cough decreased by 34% (95% —48% to
—159 ovement in 24-h cough was observed in rents (74%). Sensitivity
analysis showed similar results (data available on request). Subjective cough measures showed consistent
improvements (table 1). No significant changes in disease-specific QoL and anxiety were found. Even at
the earlier time point of 4 weeks, a smaller, but significant effect on cough counts was observed, with a
14% reduction in 24-h cough frequency (95% CI —22% to —6%; p=0.002). At this time point,
improvements in cough were observed in 24 out of 35 patients (69%).
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ORI Design of a phase 111, double-blind,

g:z:;t:” randomised, placebo-controlled trial of
BI 1015550 in patients with idiopathic
pulmonary fibrosis (FIBRONEER-IPF)
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CONCLUSIONS

FIBRONEER-IPF is the first phase III trial of a preferential
PDE4B inhibitor in patients with IPF. The results of this trial
will increase our understanding of the safety and efficacy of
BI 1015550 as a monotherapy or in combination with current
antifibrotic standard of care in a larger and broader popu-
lation of patients with IPF. These data will help to address
an unmet need for new treatments for patients with IPF and
potentially provide evidence for combination treatment in
IPF.
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Nerandomilast

PDE4b inhibition m

/I cAMP

Bl 1015550 9 mg BID

Bl 1015550 18 mg BID

u..-...-.... ..... ° 1»11 .........
Screening Follow-up

2-8 weeks [ Placebo 7 days
Visit 1 23 4 5 6 i 8 9 10 Every 12 weeks EOT EOS
| I S| | | | et e B R 1
| 3 | | I I | |
Week ofr2 6 12 18 26 36 44 52
| PART B
PART A



No background therapy Background nintedanib Background pirfenidone
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Missing data due to death were replaced based on 10th percentile of observed changes across treatment arms.
Richeldi L et al. N Engl J Med 2025;392:2193-2202.

These data support the use of nerandomilast in the treatment of IPF as monotherapy
and in combination with currently approved treatments
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Study design and rationale for the
TETON phase 3, randomised, controlled
clinical trials of inhaled treprostinil in
the treatment of idiopathic

pulmonary fibrosis
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Figure 1 Change in FVC at weeks 8 and 16 for patients
with idiopathic pulmonary fibrosis in the increase study.
FVC, forced vital capacity. LSM, least-squares mean




New drugs

A selection of drugs/trials for IPF
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AIR - an open-label, 36-week, clinical trial of buloxibutid - investigating the disease
modifying potential of a novel angiotensin Il type 2 receptor agonist in IPF

Cecilia Ganslandt ‘ Philip Molyneaux ‘ Anand Devaraj 'Show More v

European Respiratory Journal 2024 64(suppl 68): OA2859; DOI: https://doi.org/10.1183/13993003.congress-2024.0A2859



Zelasudil is a Best in Class, Potent, Selective

ROCK2 Inhibitor

Potential of selective ROCK2
inhibition

* ROCK sits at a nodal position in fibrotic
signaling pathways

* Pan-ROCK inhibition shows robust
anti-fibrotic activity in preclinical
models

* Systemic pan-ROCK inhibition results
in hypotension. This does not happen
with selective ROCK2 inhibition

* ROCK2 inhibition alone is sufficient to
drive anti-fibrotic efficacy in multiple
preclinical fibrosis models
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IPF remains an area of high unmet need with limited therapeutic options

ROCK sits at a nodal position in fibrotic signaling pathways

Zelasudil is a best-in-class ROCK 2 inhibitor

Zelasudil is well tolerated both with and without background antifibrotic therapy

Pharmacokinetics in-line with predictions and Zelasudil can be combined with other
antifibrotic therapies (nintedanib and pirfenidone)

In this Phase 2a study, antifibrotic activity has been demonstrated which is supported
by circulating biomarker data

Further investigation in IPF / ILD is warranted
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A generative Al-discovered TNIK inhibitor for
idiopathic pulmonary fibrosis: arandomized
phase 2atrial

Received: 19 December 2024 A list of authors and their affiliations appears at the end of the paper

Accepted: 25 April 2025

Published online: 3 June 2025 Despite substantial progress in artificial intelligence (Al) for generative
chemistry, few novel Al-discovered or Al-designed drugs have reached
human clinical trials. Here we present the results of the first phase 2a
multicenter, double-blind, randomized, placebo-controlled trial testing

Rentosertib Inhibition Across Several TNIK Pathways
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Emerging clinical-stage IPF therapeutics targeting

pro-fibrotic signalling

Anti-fibrotic mechanism (pathway)

Target

Agent (company)

Pro-fibrotic signaling (GPCRs, kinases, growth factors, macrophage pathways)

PDE4B inhibition (M cAMP -> anti-fibrotic/anti-inflammatory)

| LPA signaling blockade

Rho/ROCK pathway inhibition

Wnt pathway kinase inhibition

Src kinase inhibition

Autotaxin (LPA synthesis) inhibition

CSF-1R blockade (anti-pro-fibrotic macrophage)
Prostacyclin < cAMP signaling (anti-proliferative/anti-

fibrotic)
Direct TGF-B1 gene silencing

Multi-target anti-angiogenic/anti-fibrotic TKI

Wht-associated matricellular protein neutralization

Inhaled pirfenidone (nebulized)

PDE4B

LPA1

ROCK2

TNIK

Src

Autotaxin (ATX)

CSF-1R

IP receptor

(prostacyclin)

TGF-f1 mRNA

VEGFR / FGFR /
PDGFR

WISP1

Multiple

Nerandomilast (Bl 1015550) — Boehringer Ingelheim

Admilparant (BMS-986278) ~ Bristol Myers Squibb
NCT06003426 NCT06025578

Zelasudil (RXCO07) — Redx NCT05570058

INS018_055 (ISM001-055) - Insilico Medicine (Al-
discovered target and drug)

Saracatinib (AZD0530) — AstraZeneca / NIH
BBT-877 - Bridge Biotherapeutics

Axatilimab - Syndax

Treprostinil inhalation solution (Tyvaso®) = United

Therapeutics

TRK-250 (BNC-1021) — Toray / BONAC

Anlotinib — multiple sponsors

MTX-463 ~ Mediar Therapeutics

APO1 (inhaled pirfenidone) — Avalyn

Modality / route

Oral small molecule

Oral small molecule

Oral small molecule

Oral small molecule

Oral small molecule

Oral small molecule

Monoclonal antibody

Inhaled

Inhaled siRNA

Oral small molecule

Monoclonal antibody

Inhaled (nebulizer)

Clinical stage & 2025 status

Phase 3 positive in IPF & PPF (NCT05321069
NCT05321082) (FVC decline slowed); regulatory next
steps underway

Phase 2 positive; Phase 3 ALOFT-IPF/PPF ongoing;
(NCT06003426; NCT06025578)

Phase 2a completed; advancing development; note prior
US >28-day partial hold (NCT05570058)

Phase 2a positive topline (2024) (NCT05975983)

STOP-IPF Ph1lb/2a listed as Active, not recruiting on
ClinicalTrials.gov (NCT04598919)

Phase 2 proof-of-concept in IPF: enrolment completed
2024; NCT05483907

MAXPIRe Ph2 randomized 26-week IPF study: recruiting,
(NCT06132256)

Phase 3 TETON-2 met primary endpoint (TMFVC); TETON-1
ongoing. (NCT04708782)

Phase 1 completed (safe/tolerated). (NCT03727802)

Phase 2/3 trials in IPF/PF-ILD (China). (NCT05828953)

Phase 2 WISPer-IPF initiated (2025). (NCT06967805)

MIST Ph2b in PPF (includes IPF subsets): recruiting
globally. (NCT06329401)
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A Randomized, Double-Blinded, Placebo-Controlled,
Dose-Escalation Phase 1 Study of Aerosolized Pirfenidone
Delivered via the PARI Investigational eFlow Nebulizer
in Volunteers and Patients with ldiopathic
Pulmonary Fibrosis
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