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Interstitial Lung Disease
A Review

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

OBSERVATIONS The most common forms of ILD are idiopathic pulmonary fibrosis (IPF), whic
accounts for approximately one-third of all cases of ILD, hypersensitivity pneumonitis,
accounting for 15% of ILD cases, and connective tissue disease (CTD), accounting for

25% of ILD cases. ILD typically presents with dyspnea on exertion. Approximately 30% of
patients with ILD report cough. Thoracic computed tomography is approximately 91%
sensitive and 71% specific for diagnosing subtypes of ILDs such as IPF. Physiologic
assessment provides important prognostic information. A 5% decline in forced vital capacity
(FVC) over 12 months is associated with an approximately 2-fold increase in mortality
compared with no change in FVC. Antifibrotic therapy with nintedanib or pirfenidone slows
annual FVC decline by approximately 44% to 57% in individuals with IPF, scleroderma
associated ILD, and in those with progressive pulmonary fibrosis of any cause. For connectivi
tissue disease-associated ILD, immunomodulatory therapy, such as tocilizumab, rituximab,
and mycophenolate mofetil, may slow decline or even improve FVC at 12-month follow-up.




Pictorial Review of Fibrotic Interstitial Lung
Disease on High-Resolution CT Scan and
Updated Classification
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Usual interstitial pneumonia

Typical
image

Honeycombing (*) with or without peripheral
traction bronchiectasis (+), in a subpleural and
basal predominant, often heterogeneous,
distribution.

Typical
pathology

Marked fibrosis, architectural distortion with or
without honeycombing (*) in predominant
subpleural or paraseptal distribution, presence of
patchy involvement, and areas of preserved
normal lung tissue (+). Presence of fibroblast foci
(>) and absence of features suggesting an
alternate diagnosis.




Usual interstitial pneumonia: a clinically significant pattern, but
not the final word

Table 1. Unanswered questions in ILD diagnosis and sources of confusion and controversy.

Is UIP a diagnosis or merely a pattern?

Is pathology the gold standard for a diagnosis of UIP?

Does a diagnosis of UIP imply a diagnosis of IPF?

How does one “prove” the etiology of a given case of UIP?

What should be done when radiologic and pathologic findings are discordant?
Should biopsy interpretation be influenced by clinical and imaging findings?
What histologic features reliably distinguish etiologies of fibrotic ILD?

What is the threshold for number or extent of granulomas/interstitial inflammation/airway-centered changes/etc. to issue an alternate non-UIP
diagnosis?

Can UIP be diagnosed at an earlier stage, and if so, what terminology should be used?
Does UIP indicate a specific pathobiology, or simply a common disease endpoint (cf. hepatic cirrhosis)?
When does organizing pneumonia or acute lung injury argue against UIP, or suggest acute exacerbation of UIP of IPF?

How should the broader histologic context influence interpretation of an individual histologic feature?

Modern Pathology (2022) 35:589-593



Time for a change: is idiopathic pulmonary fibrosis still
idiopathic and only fibrotic?

Disorders in classification

Group 1: pulmonary fibrosis driven  IPF
by epithelial cell dysfunction

Group 2: pulmonary fibrosis driven  RA-ILD, scleroderma, MCTD,
by inflammatory cell dysfunction Sjogren’s syndrome, hypersensitivity
pneumonitis, sarcoidosis, NSIP

Group 3: occupational or drug Asbestosis, silicosis, medications
induced pulmonary fibrosis

Group 4: pulmonary fibrosis due RBILD, DIP, LCH
to smoking

RA-ILD=rheumatoid-arthritis-associated interstitial lung disease. IPF=idiopathic
pulmonary fibrosis. MCTD=mixed connective-tissue disease. NSIP=non-specific
interstitial pneumonitis. RBILD=respiratory bronchiolitis with interstitial lung
disease. DIP=desquamative interstitial pneumonia. LCH=Langerhan's cell
histiocytosis.

Table 1: Proposed groups for subtypes of pulmonary fibrosis




Panel: Advantages and disadvantages of diagnostic unification of UIP

Advantages

« Similarities in mortality and lung function decline in idiopathic pulmonary fibrosis (IPF)
and secondary usual interstitial pneumonia (UIP)

 Outcomes in individual secondary UIPs much worse than outcomes associated with
secondary non-UIP histological and CT patterns

« Acute exacerbations with poor outcomes associated with both primary and
secondary UIP

« Diagnostic simplification when UIP identified at biopsy or by genomic classifier

« Pathogenetic pathways shared between primary and secondary UIP, with some key
pathways specific to UIP

« Treatment effects of anti-fibrotic therapy very similar in progressive secondary UIP
(the expected course) and in (probable or definite) IPF treatment trials

« Unification of UIP as a single diagnostic entity would facilitate urgently needed anti-
fibrotic trials for secondary UIP and trials of novel agents

« Clear precedence in the amalgamation of primary and secondary acute exacerbation
of IPF in the revised definition of acute exacerbation of IPF



Personal View

Usual interstitial pneumonia as a stand-alone diagnostic

entity: the case for a paradigm shift?
Moisés Selman, Annie Pardo, Athol U Wells
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Time for a change: is idiopathic pulmonary fibrosis still
idiopathic and only fibrotic?
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Figure: Three-stage description of the pathogenesis of idiopathic pulmonary fibrosis
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Figure 4 — Heterogeneity in classification of fibrotic interstitial lung disease depicting overlap in gene variants (red) and clinical phenotypes (black)
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Two sides of the same coin? A review of
the similarities and differences between
idiopathic pulmonary fibrosis and
rheumatoid arthritis-associated
interstitial lung disease

El

Anti-fibrotic Immune
suppression

Eur Respir J 2021; 57: 2002533



Clinical features

Demographic data and

smoking history

Family history and genetics

Symptoms

Exposure history

Physical examination

Functional findings

Laboratory findings

Disease behavior

Overlapping profile between IPE

Male predominance
Older age (>60y)
Smoker or former smoker

Family history of fibrosis and/or
predisposing genetic factors
(MUCSB, short telomere etc)

Dyspnea and cough
Insidious onset
Absence of symptoms to suggest
systemic disease

No identified antigen

—t+—+—

No identifiable or indeterminate
antigen

Inspiratory crackles
Clubbing (may be more common in IPF)

Restrictive ventilator defect
Obstructive or mixed pattern (eg.
Smoker in IPF, fHP)

Negative or only weakly positive

autoimmune serologic findings,

BAL neutrophilia and absence of
lymphocytosis

+—4++—4

et

Typically progressive over months
to years

No known sex predominance
Any age
Smoker, former smoker, or nonsmoker

Identified antigen

May stabilize or improve with antigen avoidance

Mid-inspiratory squeaks

BAL lymphocytosis

May be stable and/or slowly
progressive over years



Overlapping profile between IPF an

Distribution

' ' Subtle reticulation not

Could be variable, but:

Distribution suggestive of a specific cause or - Craniocaudal: Mid or upper lung
- Craniocaudal: Basal suggestion of UIP pattern but zone is suggestive
predominant, includes with atypical features, - Axial: Peribronchovascular
. including: involvement is suggestive
costophrenic angles Presence of some Fibrosis
- Axial: subpleural predominant peribronchovascular involvement * Reticular pattern and traction
Fibrosis Relative sparing of extreme bronchiectas}s
- Reticular pattern and traction costophreni 1 » Honeycombing may present but
HRCT appearance : . piLrenic angles . does not predominate
bronchiectasis Extent of ground-glass opacity AND
H - Minimal ground glass similar to that of reticulation Presence of signs of small airways
E AND AND disease
é Absence of signs of small Not enough signs of small
& airways disease airways disease to suggest fHP
a Hypoattenuating lobules on Moderate High
E inspiratory imaging suggestive of confidence confidence
airtrapping, but without (Compatible with (Typical of HP)
expiratory imaging to confirm HP)
Few hipoattenuating or - Hypoatenuating - Three
preserved lobules lobules on density sign
High Moderate No signs of small airways disease ii}l):::czg ;.I;l;ggn’;i _ Profuse
HRCT patterns and confidence confidence - expiratory imaging poorly definec
degrees of diagnosis (UIP) (Probable UIP) - Well demarked grour'xd glass
confidence Honeycom No Indeterminate for preserved lobules centrilobular
bing honeycombing 1P fHP with intervening nodules
diffuse ground glass

opacities



Pathological features

Fibrosis on biopsy

Morphopathological
features and degrees of
diagnosis confidence

Treatment distinctions

UIP pattern

- Dense fibrosis with
architectural distortion

- Patchy

- Fibroblastic foci

- Predominantly subpleural
[paraseptal distribution

AND

No significant features of fHP

All features
are present

Overlapping profile between IPF ;

Features favoring a pattern
other than UIP of IPF or
fibrosing process with features
suggestive of UIP in setting
other than IPF

AND

Not enough ancillary features of
fHP

Some features
of UIP present
OR only
honeycombing

Antifibrotic therapy

e

A background of fibrosis (eg. UIP,
fNSIP, difficult to classify)
AND
Ancilary features of fHP

- Predominantly peribronchiolar
fibrosis
OR
- Peribronchiolar metaplasia >50%
of bronchioles OR
- Poorly formed granulomas
OR

Pure peribronchiolar fibrosis

Moderate .
confidence nghmnﬁdcnc:
(compatible (typical of fHP)
with fHP) Poorly formed,
non-necrotizing
No granulomas granulomas

Immunosuppressive therapy



Figure 1: High-resolution CT images of different interstitial lung diseases

Images show features of usual interstitial pneumonia, subpleural and basal predominant reticulation, traction bronchiectasis, and honeycombing. (A) Idiopathic

pulmonary fibrosis; (B) ILD associated with rheumatoid arthritis; (C) ILD-associated with systemic sclerosis; and (D) fibrotic hypersensitivity pneumonitis.
ILD=interstitial lung disease.

www.thelancet.com/respiratory Vol11 February 2023



Usual interstitial pneumonia-pattern fibrosis
in surgical lung biopsies. Clinical, radiological and
hiStOpath()logical C|ues to aEti0|Ogy Smith M, et al. J Clin Pathol 2013;66:896-903. doi:10.1136/jclinpath-2013-201442

Table 1 UIP in IPF

Clinical features Radiological features Histopathological features

» Age greater than 60 years » Subpleural and basal predominance » Spatial heterogeneity

» More frequent in men » Progressive gradient toward bases » Temporal heterogeneity

» Smoking history common » Reticular abnormalities » Fibroblastic foci common

» Dyspnoea longer then 3 months » Traction bronchiectasis » Peripheral lobular distribution commonly present
» Dry, non-productive cough » Subpleural honeycomb cysts (necessary » Microscopic honeycomb remodelling

» Restrictive pattern of respiratory impairment common for confident radiological diagnosis) » Smooth muscle in fibrosis

» Inhalational exposures uncommon » Minimal ground-glass opacities:

» Digital clubbing, common in advanced disease common in areas of

» Oxygen desaturation with exercise common reticulation, but never extensive

IPF, idiopathic pulmonary fibrosis; UIP, usual interstitial pneumonia.

Table 2 UIP in rheumatic disease

Clinical features Radiological features Histopathological features
» Age less than 60 years common » Reticular opacities with lobular » Fibrosis more haphazard and more airway-centred
» Men more frequently affected than women (despite RD distortion » Nodular inflammatory (lymphoid) infiltration, often with
prevalence in women) » Honeycomb cysts uncommon and germinal centres
» Systemic manifestations common (but not always) fewer than UIP in IPF » NSIP-like alveolar septal fibrosis common
» Laboratory evidence of collagen vascular disease common  » Traction bronchioloectasis » Follicular bronchiolitis common
(not always) » Airway-associated abnormalities » Bronchiolar remodelling common (peribronchiolar metaplasia)
» Sometimes only non-specific serum markers (erythrocyte » Pleural effusion, sometimes » Pleural inflammation and fibrosis common
sedimentation rate, C-reactive protein) » Occasional fibroblast foci (always fewer than UIP in IPF)

IPF, idiopathic pulmonary fibrosis; RD, rheumatic diseases; UIP, usual interstitial pneumonia.

Table 3 UIP in CHrHP

Clinical features Radiological features Histopathological features
» Middle age to older individuals » Reticular pattern with traction bronchiectasis » Patchy fibrosis along the bronchovascular bundle
» Slowly progressive dyspnoea » Ground-glass opacities, common with rare fibroblast foci
» Cough frequent, often productive » Mid and upper lung zones commonly affected in a bronchovascular  » Individual interstitial giant cells, some with
» Exposure history, frequent, with focused distribution with resulting micronodules cholesterol clefts.

questioning or home visit » Non-basilar distribution common » Honeycomb cysts (lower and upper lobes)
» Positive precipitin antibodies, inconsistent ~ » Mosaic attenuation » Extensive peribronchiolar metaplasia.

» Irregular bronchovascular bundles » Bridging fibrosis across lobules

» Subpleural honeycomb cysts, not always basilar

CHrHP, chronic hypersensitivity pneumonitis; UIP, usual interstitial pneumonia.



Usual interstitial pneumonia-pattern fibrosis
in surgical lung biopsies. Clinical, radiological and
histopathological clues to aetiology

Figure 2 Radiological characteristics of usual interstitial pneumonia
in idiopathic pulmonary fibrosis. Sagittal CT sections (A) show
characteristic heterogeneous fibrosis and honeycombing in lung bases
(arrow heads). Coronal maximum intensity projection (B) shows the
typical apico-basilar gradient of fibrosis.

Smith M, et al. J Clin Pathol 2013;66:896-903. doi:10.1136/jclinpath-2013-201442

Figure 3 Characteristics of advanced
fibrosis in usual interstitial pneumonia
of idiopathic pulmonary fibrosis
include a subpleural distribution of
fibrosis (A, 20x, H&E), relative
frequency of fibroblast foci (arrows)
and relative absence of any significant
inflammatory cell infiltrate (B, 400,
H&E), smooth muscle proliferation in
the subpleural scars (asterisk) (C, 40x,
H&E), and the frequent occurrence of
microscopic honeycomb remodelling
(D, 20x, H&E).
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kosullu olarak onerildi

Anti-asit ilaglarin iPF’de akcigerin tedavisine yonelik kullanimi
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Antacid therapy and disease outcomes in idiopathic
pulmonary fibrosis: a pooled analysis

Meta-Analysis > Lancet Respir Med. 2016 May;4(5):381-9.

Interpretation: Antacid therapy did not improve outcomes in patients with IPF and might
potentially be associated with an increased risk of infection in those with advanced disease.

Anti-acid therapy in idiopathic pulmonary fibrosis:
insights from the INPULSIS® trials

Clinical Trial > Respir Res. 2018 Sep 3;19(1):167.

Conclusions: In post-hoc analyses of data from the INPULSIS® trials, anti-acid medication use at
baseline was not associated with a more favorable course of disease, and did not impact the
treatment effect of nintedanib, in patients with IPF.
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Assessment and treatment of ILD

» Assess disease severity » Exclude complications
Pulmonary function testing Echocardiogram
JAMA | Review 6-min walk test Overnight oximetry
Interstitial Lung Disease Polysomnography
AReview Treatment based on ILD classification
Toby M. Maher, MD, MSc, PhD
Idiopathic Systemic sclerosis ILD Other ILD
JAMA. doi:10.1001/jama.2024.3669 Fulmqnary Cycluphuspham IdE Immunusuppressiun
Published online April 22, 2024. ibrosis Mycophenolate mofetil Antigen a'u_'o_ld_ance for N
Nintedanib Rituximab fypersensitivity 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)




> llac secimi neye gore yapiimalidir?

» Etkinlikleri nasildir?

» Semptomlarda iyilesme saglar mi?

» Mortaliteyi azaltir mi?

» Komorbiditeler lizerine etkisi var midir?

» Yan etkilerin yonetimi nasil olmalidir ?
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Pirfenidone vs. nintedanib in patients =N

with idiopathic pulmonary fibrosis:
a retrospective cohort study

Pavo Marijic'227@, 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: |diopathic pulmonary fibrosis, Mortality, Hospitalization, Health care costs, Administrative data, Drugs,
Statutory health insurance
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A comprehensive and practical approach to the management of idiopathic
pulmonary fibrosis
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Impact of novel antifibrotic therapy on patient
outcomes in idiopathic pulmonary fibrosis: patient

selection and

Table | Comparison of antifibrotic agents approved for the treatment of IPF

perspectives

Nintedanib

Pirfenidone

Efficacy .

Slower rate of decline in forced vital
capacity over | year when compared with
placebo

Reduction in acute exacerbations

Lower all-cause mortality at | year

Slower rate of decline in forced vital capacity
over | year when compared with placebo
Improved progression-free survival

Reduction in respiratory-related hospitalizations
Lower all-cause mortality at | year

Potential side effects e Diarrhea ¢ Nausea
*» Weight loss * Photosensitivity
o Elevated liver enzymes o Elevated liver enzymes
Dosing * One capsule taken twice per day e Three capsules taken three times per day
Contraindications ¢ No absolute contraindications e No absolute contraindications
» Not recommended in Child Pugh Class B
or C hepatic impairment
» Caution in patients with high cardiovascular
risk or high risk for bleeding
Impact on quality of life ¢ Slower rate of decline in respiratory- e May slow the progression of worsening dyspnea

specific quality of life as measured by St.
George's Respiratory Questionnaire

Abbreviation: IPF, idiopathic pulmonary fibrosis.

Patient Related Outcome Measures 2018:9



Pirfenidon etki mekaniznmasi
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A Phase 3 Trial of Pirfenidone in Patients
with Idiopathic Pulmonary Fibrosis
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Figure 2. Primary and Key Secondary Efficacy Outcomes during the 52-Week Study Period.
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
points from baseline) or who died. Panel B shows the mean change from baseline in FVC. Parel C shows the proportion of patients who had a
decreased walk distance (defined as a decline of 50 m or more in the distance walked in & minutes) or who died. P values shown in Panels A,
B, and C were calculated with the use of ranked analysis 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.

BACKGROUND

In two of three phase 3 trials, pirfenidone, an oral antifibrotic therapy, reduced
disease progression, as measured by the decline in forced vital capacity (FVC) or
vital capacity, in patients with idiopathic pulmonary fibrosis; in the third trial, this
end point was not achieved. We sought to confirm the beneficial effect of pirfeni-
done on disease progression in such patients.

METHODS

In this phase 3 study, we randomly assigned 555 patients with idiopathic pulmonary
fibrosis to receive either oral pirfenidone (2403 mg per day) or placebo for 52 weeks.
The primary end point was the change in FVC or death at week 52. Secondary end
points were the 6-minute walk distance, progression-free survival, dyspnea, and death
from any cause or from idiopathic pulmonary fibrosis.

RESULTS

In the pirfenidone group, as compared with the placebo group, there was a relative
reduction of 47.9% in the proportion of patients who had an absolute decline of
10 percentage points or more in the percentage of the predicted FVC or who died;
there was also a relative increase of 132.5% in the proportion of patients with no
decline in FVC (P<0.001). Pirfenidone reduced the decline in the 6-minute walk
distance (P=0.04) and improved progression-free survival (P<0.001). There was no
significant between-group difference in dyspnea scores (P=0.16) or in rates of death
from any cause (P=0.10) or from idiopathic pulmonary fibrosis (P=0.23). However,
in a prespecified pooled analysis incorporating results from two previous phase 3
trials, the between-group difference favoring pirfenidone was significant for death
from any cause (P=0.01) and from idiopathic pulmonary fibrosis (P=0.006). Gastro-
intestinal and skin-related adverse events were more common in the pirfenidone
group than in the placebo group but rarely led to treatment discontinuation.

CONCLUSIONS

Pirfenidone, as compared with placebo, reduced disease progression, as reflected
by lung function, exercise tolerance, and progression-free survival, in patients with
idiopathic pulmonary fibrosis. Treatment was associated with an acceptable side-
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
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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.
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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).
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Nintedanib, antifibrotik ve antienflamatuvar etkileri olan, birden fazla reseptéri

hedef alan bir tirozin kinaz inhibitoradar. 1-°

* Nintedanib, pulmoner fibrozisin patogenezinde rol ovnayan

tirozin kinazlarin giiclii bir hiicre ici inhibitoriidiir.1>

* Bu tirozin kinazlarin, pulmoner fibrozisin patogenezinde ver alan

hucre proliferasyonu, farklilasmasi ve apoptoz dahil farkl

yolaklarda kilit rol ovnadigina inaniimaktadr, -5

* Nintedanib avrica anti-enflamatuvar ve antianiivojenik

aktiviteve sahiptir.3
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Efficacy and Safety of Nintedanib in Idiopathic

Pulmonary Fibrosis
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Figure 1. Annual Rate of Decline and Change from Baseline over Time in Forced Vital Capacity (FVC) in INPULSIS-1 and INPULSIS-2, According 1o Study Group.

Between-group differences (the FVC value in the nintedanid group vs. the vakue in the placebo group) are shown for the adjusted rate of decline in FVC (Panels Aand C) and the
mean observed change from baseline at week 52 (Panels B and D). I bars indicate standard errors for the adjusted annual rate of dechine in FVC and the observed change from

baseline.

ABSTRACT

BACKGROUND
Nintedanib (formerly known as BIBE 1120) is an intracellular inhibitor thar targets
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
patients with idiopathic pulmonary fibrosis.

METHODS

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 (FVC). 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.

RESULTS
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
INPULSIS-1 and 63.2% and 18.3% in the two groups, respectively, in INPULSIS-2.

CONCLUSIONS
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.)
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Comparison of Pirfenidone and Nintedanib (@ onesrsposes
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.

Interpretation: Compared with patients who used 22 -

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

A 30-

FVC (liters)
N N
o oo

N
B
1

No. of participants

CHEST 2024; 165(5):1163-1173
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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
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IPF’de mortalite nedenleri

1. Solunum yetmezligi (%60)

2. Kardiyovaskiiler hastalik (%8.5)

3. Akciger kanseri (%2.9)



Impact of reduction in antifibrotic treatment on mortality in idiopathic

pulmonary fibrosis
Respiratory Medicine 204 (2022) 107015
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Fig. 1. Overall survival of patients receiving nintedanib, pirfenidone or no treatment.
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Figure 2 Estimated time to death using (A) the Weibull
distribution and (B) exponential distribution.



Gercek yasamda, Nintedanib tedavisi alanlarda tedavi almayan hastalara kiyasla medyan
sagkalimda yaklasik 3 yillik artis saptanmistir

Figure 1. Overall survival of NIN and NAF patients Toplam 1560 IPF hastasinin ara§t|rl|d|g|,
Turkiye'nin de aralarinda bulundugu 11

ulkeden gelen 2022 EMPIRE gergek
yasam verilerine gore;
E Nintedanib Plasebo
3 Medyan
] sagkalim 66.1 ay 34.7 ay

Number at risk
NN 869 774 595 438 339 237 169
NAF 687 574 418 294 209 152 93

NIN: Ninte/d7nib NAF: No antifibrotic treatment Koziar Vasékova M, Sterclova M, Mogulkog N, Lewandowska K, Miiller V, Kramer M, et al. Long-term effect of nintedanib treatment of idiopathic pulmonary fibrosis in 11 countries of Europe and Asia . Poster presentation at the ERS International Congress
2022, 4-6/9/2022, Barcelona.



TABLE 4

Comparison of Survival in Patients
Receiving Pirfenidone and BSC Using

the Welbull Distribution

Survival (Years)

Pirfenidone

BSC

Difference

Median

7.25

4.67

2.58

Mean (95% CI)

8.72 (7.65-10.15)

6.24 (5.38-7.18)

247 (1.26-4.17)

BSC=best supportive care; CI=confidence interval.

J Manag Care Spec Pharm. 2017;23(3-b):S17-S24.



IPF- Komorbiditeler

Obstructive sleep apnoea
5-9-91%

Gastro-oesophageal reflux disease

0-94%

Pulmonary hypertension
3-86%

Chronic obstructive pulmonary

disease 6-67%

Diabetes mellitus
10-42%

Depression or anxiety
21-49%

Pulmonary embolism
3-6%

Congestive heart failure
4-26%

Coronary artery disease
3-68%

Lung cancer
4-23%

Sarcopenia prevalance

poorly defined but common

Impact of IPF and comorbidities on mortality

| Other cancers |

Coronary artery

Lung cancer
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Fig 5. Impact of idiopathic pulmonary fibrosis and comorbidities on mortality. Hazard ratios (HR) have been

Cox proportional hazards regression model.

using a pi

doi:10.1371/journal.pone.0151425.g005




Lung Fibrosis any
subtype

* Honeycombing
* \olume loss
* Traction bronchiectasis

Emphysema

* Any subtype on HRCT
* At least 215% of total
lung volume

Preserved airflow
and lung volumes

Disproportionately
decrease DLCO




Kombine Pulmoner Fibrozis Amfizem (KPFA)
Akciger volumleri korunur

A-idiopathic pulmonary fibrosis,
B-combined pulmonary fibrosis and emphysema
C-emphysema only

blue color : low density, that is, emphysema, and orange :high density, that is, reticular density-fibrosis.



KPFA Tedavi

Table 13. Key Points of Current Practice Management in Patients with Combined Pulmonary Fibrosis and Emphysema

General measures

Pulmonary fibrosis

Pulmonary emphysema

Complications and comorbidities

Pulmonary rehabilitation
Vaccination against influenza, Pneumococcus, and COVID-19

Supplemental oxygen therapy as per recommendations (286, 290)
ider fung transplantation

Lack of evidence specific to CPFE

Individual management and decisions about pharmacologic treatment (e.g.,
antifibrotic medication, immunosuppressants) should be discussed by a
multidisciplinary team based on type of fILD, relative predominance of fibrosis
versus emphysema, and disease progression

Consider antifibrotic medications at first presentation of pati
CPFE, and in other forms of pulmonary fibrosis with CPFE, progressing
despite management

Lack of evidence specific to CPFE

Consider inhaled bronchodilators and inhaled corticosteroids as per indications
in COPD

Lack of evidence related to treatment of PH specific to CPFE

Management of comorbidities, especially cardiovascular disease and lung cancer

American Journal of Respiratory and Critical Care Medicine Volume 206 Number 4 | August 15 2022



IPF s Akciger kanseri

>1PF'li yuksek riskli hastalarda, ozellikle KPFA |i ve/veya yogun sigara
icme Oykiisu olanlarda, disuk doz BT ile yillik akciger kanseri taramasi
dusunulebilir.

>1PF'de klinik kdtlulesme gésteren veya yeni atipik semptomlar gelisen
hastalarda BT dusintlmelidir.

»Pirfenidon ve nintedanib'in antiproliferatif etkileri ve antitimor

aktivitesi, mevcut kemoterapétik rejimlerle sinerjistik bir etkiye sahip
olabilir.

En sik SCC !
Fibrotik alanda




|PF mmmd Pylmoner hipertansiyon

PULMONARY HYPERTENSION

Prevalence
Global
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Pulmonary congestion in
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sl | il el | Management of symptoms (eg, cough and breathlessness)
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* GOgus duvarina vurulmasi oksiirige
sebep olur
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The Burden and Impact of Cough in Patients with Idiopathic
Pulmonary Fibrosis: An Analysis of the Prospective Observational
PROFILE Study

100%
1.00 Worst
Worst
9.4% Worst
14.8%
19.5%
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L "
= Moderate
= \_\‘1 75% Moderate 29.5%
© 23.5% 2 Moderate
3 .
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2 2
g Cough Severity T
w Worst =
0.25 == Moderate @ 50%
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Tt
8
[
0.00 o Mild Mild Mild
o 385 730 1085 61.7% 61.1% 61.7%
Time 25%
2 Number at risk
=
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£
gﬁ Mildest { 386 325 275 234
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Figure 1. There is no association between Leicester Cough Questionnaire (LCQ) score at Baseline & Monihs 12 Monihs
baseline and survival in idiopathic pulmonary fibrosis. Kaplan-Meier survival curves according Figure 3. Stability of Leicester Cough Questionnaire (LCQ) scores over time. When split into groups on the basis of disease severity (LCQ
© Daselng SCore Spiit by dISease sever scores were =10 for the "worst” group, scores were =10 for the 'worst, group, =10 10 = 141or the ‘moderate’ group, and >14 for the “mildest” group), there is little movement between
=10 to =14for the "moderate” group, and =14 for the “mildest” group). There was no groups at baseline and at the 6- and 12-month time points.

significant difference in survival demonstrated between groups

AnnalsATS Volume 20 Number 9 | September 2023 Saunders, Wu, Fahy, et al.: Burden and Impact of Cough in Patients with IPF



; y Review article
IPF_ Oksuruk Etiology and treatment of cough in idiopathic pulmonary fibrosis
Calismalari

Respiratory Medicine 123 (2017) 98—104

Summary of cough trials in IPF.

Study Treatment Study Design Summary
e [39] & Prednisolone o Cohort study * Reduced cough symptoms by VAS*
e 40—60 mg/day « 6 patients with IPF cough e Reduced cough sensitivity to inhaled capsaicin and substance P
o 4 weeks
s [67] & Pirfenidone » Post-hoc analysis of randomized, double-blind, e Prevented increase in cough symptoms on F, H-] questionnaire* in
placebo-controlled trial subgroup
e 1200 mg/d (low does) e 267 IPF patients (55 in low dose group) of patients with %¥VC* >/ = 70% and SpO2 during 6MET* <90%
« 52 weeks
e [78] e Interferon-o. o Cohort study « Reduced cough severity in 5/6 patients with cough by LCQ"
e 150 IUTID e 20 patients IPF
e 12 Months « (6 with IPF cough)
e [13] e Thalidomide « Randomized, double-blind, placebo-controlled « Reduced cough severity by VAS

crossover trial

e 50—100 mg/d e 24 patients with IPF cough « Improved respiratory quality of life by CQLQ* and SGRQ*
« 12 weeks
« [10] » Lansoprazole or « Cohort study « No decrease in cough frequency despite effective suppression of acid reflux
Omeprazole
e 30—40 mg BID « 18 patients with GERD and IPF cough by 24 h « Increase in non-acid reflux events
o 8 weeks esophageal impedance and cough count
monitoring Tackling the Neuropathic Cough of Idiopathic Pulmonary Fibrosis

* VAS = visual analogue scale; F, H-] = Fletcher, Hugh-Jones Classification scale; VC = Vital Capacity (IPF): More Needs to be Done

Questionnaire; CQLQ = Cough Quality of Life Questionnaire; SGRQ = St. George's Respiratory Question1 Lung (2022) 200:673-675

When it comes to antitussives for IPF cough, neuro-
modulators such as gabapentin are recommended on the
basis of their short-term efficacy in RCC [9], but this has
not been evaluated in cough of IPF. There is recommenda-
tion for speech pathology therapy that has been shown to
be beneficial in RCC [13, 14] but its efficacy in IPF cough
remains unclear, particularly in the absence of any evidence
for the presence of laryngeal hypersensitivity in IPF. Finally,
morphine has been recommended for symptom control of
chronic cough when other treatments have failed, based on
evidence of its efficacy in RCC [15], but as yet no evidence
for chronic cough of IPF although there is an ongoing trial
for IPF cough [16].
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Nintedanib in IPF: Post hoc Analysis
of the Italian FIBRONET Observational

Study
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on behalf of the FIBRONET study group
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Keywords
Idiopathic pulmonary fibrosis - Nintedanib - Antifibrotic
treatment - Observational study - Lung function

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 =40 years who received nint-
edanib for 27 months, were followed up for 12 months from
study enroliment, attending clinic visits every 3 months. Qut-
comes included change in forced vital capadity (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.
FV(C% 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 proportion of patients with cough decreased

from 50.0% to 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.

© 2022 The Author(s).

Publishad by 5. Karger AG, Basal

Benedetta Campolowas an employee of Boehringer Ingelheim (italy)
at the time of this study.

Trial registration: This study was registered at clinicaltrials.gov;
https//clinicaltrials.gov/ct 2/show/NCT02803580.
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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 240 mm on a 0-100 mm visual analogue
scale (VAS), we iblefor-t

T uu. l}leCllL btuuy
fter 12 weeks of plrfemdone treatment, objective 24-h cough decreased b@ —48% to

—159 ovement in 24-h cough was observed in 20 out of 2 nits (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%).




Morphine for treatment of cough in idiopathic pulmonary
fibrosis (PACIFY COUGH): a prospective, multicentre,
randomised, double-blind, placebo-controlled, two-way
crossover trial

Zhe Wu, Lisa G Spencer, Winston Banya, John Westoby, Veronica A Tudor, Pilar Rivera-Ortega, Nazia Chaudhuri, Ira Jakupovic, Brijesh Patel,
Muhunthan Thillai, Alex West, Marlies Wijsenbeek, Toby M Maher, Jacky A Smith, Philip L Molyneaux

Summary
A Background Idiopathic pulmonary fibrosis is a progressive fibrotic lung disease, with most patients reporting cough.
. Currently, there are no proven treatments. We examined the use of low dose controlled-release morphine compared
O Morphine (n=43) [ Placebo (n=39) with placebo as an antitussive therapy in individuals with idiopathic pul y fibrosis.

304

Methods The PACIFY COUGH study is a phase 2, multicentre, randomised, double-blind, placebo-controlled,

Placebo-adjusted effect of two-way crossover trial done in three specialist centres in the UK. Eligible patients aged 40-90 years had a diagnosis
2. of idiopathic pulmonary fibrosis within 5 years, self-reported cough (lasting >8 weeks), and a cough visual analogue
morphine -39:4% (95% Cl
scale (VAS) score of 30 mm or higher. Patients were randomly assigned (1:1) to placebo twice daily or controlled-

254 -54-4 to -15-4; p=0-0005) r:]llse murphme 5 mg orally twice daily for 14 days followed by crossover after a 7-day washout period. Patients were
d seq ly to a seq e group defining the order in which morphine and placebo were to be given,

T T according to a computer-generated schedule. Panems investigators, study nurses, and pharmacy personnel were

T masked to treatment allocation. The primary endpoint was percentage change in objective awake cough frequency

20 - (coughs per h) from baseline as assessed by objective digital cough monitoring at day 14 of treatment in the intention-
to-treat population, which included all randomised participants. Safety data were summarised for all patients who

took at least one study drug and did not withdraw consent. This study was registered at ClinicalTrials.gov,

NCT04429516, and has been completed.

15
> T Findings Between Dec 17, 2020, and March 21, 2023, 47 participants were assessed for eligibility and 44 were enrolled
and randomly allocated to treatment. Mean age was 71 (SD 7-4) years, and 31 (70%) of 44 participants were male and
13 (30%) were female. Lung function was moderately impaired; mean forced vital capacity (FVC) was 2-7 L (SD 0-76),
10 mean predicted FVC was 82% (17 -3), and mean predided diffusion capacity of carbon monoxide was 48% (10-9). Of the
44 pati who were domised, 43 completed morphine and 41 completed placebo treatment. In the
intention-to-treat analysis, morphine reduced objective awake cough frequency by 39-4% (95% CI -54-4 to -19-4;
p=0-0005) compared with placebo. Mean daytime cough frequency reduced from 21-6 (SE 1-2) coughs per h at baseline
10128 (1-2) coughs per h with morphine, whereas cough rates did not change with placebo (21-5 [SE 1.2] coughs per
h to 20-6 [1-2] coughs per h). Overall treatment adherence was 98% in the morphine group and 98% in the placebo
group. Adverse events were observed in 17 (40%) of 43 participants in the morphine group and six (14%) of 42 patients
in the placebo group. The main side-effects of morphine were nausea (six [14%] of 43 participants) and constipation
(nine [21%)] of 43). One serious adverse event (death) occurred in the placebo group.

Mean awake cough frequency (coughs per h)

0 T T T 1

0 14 0 14 Interpretation In patients with cough related to idiopathic pulmonary fibrosis, low dose controlled-release morphine
Time (days) significantly reduced objective cough counts over 14 days compared with placebo. Morphine shows promise as an
effective treatment to palliate cough in patients with idiopathic pulmonary fibresis, and longer term studies should be

the focus of future research.



Okstiriik- Morfin

Morphine for treatment of cough in idiopathic pulmonary
fibrosis (PACIFY COUGH): a prospective, multicentre,
randomised, double-blind, placebo-controlled, two-way
crossover trial

www.thelancet.com/respiratory Vol 12 April 2024

Zhe Wu, Lisa G Spencer, Winston Banya, John Westoby, Veronica A Tudor, Pilar Rivera-Ortega, Nazia Chaudhuri, Ira Jakupovic, Brijesh Patel,
Muhunthan Thillai, Alex West, Marlies Wijsenbeek, Toby M Maher, Jacky A Smith, Philip L Molyneaux

Morphine (n=43)  Placebo (n=42)

Any adverse event 17 (40%) 6 (14%)
Serious adverse events 0 1(2%)
Gastrointestinal disorders

Nausea 6 (14%) 3 (7%)

Vomiting 2 (5%) 1(2%)

Constipation 9 (21%) 0
Nervous system disorders

Hypersomnia 4(9%) 2 (5%)
General disorders

Lethargy 2 (5%) 0
Respiratory disorders

Lung infection 1(2%) 1(2%)

Data are n (%). The single serious adverse event with placebo treatment resulted
in death.

Table 3: Adverse events

Maorphine Placebo Difference at 14 days
Baseline Day 14 Change Baseline Day 14 Change Placebo-adjusted effect  pvalue
of morphine (95% CI)*
Awake cough frequency 216 (12); 128 (1:2); -40-8% (-54-2 to -23-6); 215 (12); 206 (12); —4-3% -21-8 to 17.0); —30.4% 0-0005
(coughs per h; ITT) n=43 n=43 p<0-0001 n=39 n=39 p=0-66 (-54-4 to-19:4)
Awake cough frequency 24-2(1.2); 13:-8(12); -431%(-57-0to -24-7); 236(12); 22.4(1-2); -5.2% (-23.2t0 13.6); -403% 00009
(coughs per by per protocol) n=37 n=37 p<0-0001 n=37 n=37 p =0-62 (~55-9 to-18-9)
Cough VAST 615 (2-4); 455 (3:7); -16-1(-22-3 t0 -9-9); 577 (2-8); 57-3(2-7) ~0-4 (-5-8 to 4-9); -14:6 0-0004
n=43 n=43 p<0-0001 nedl n=41 p=0.88 (-22.8 to-6:5)
Lo+ 13-2{0-5); 15-0(0-6); 1-8(09102.8); 13-0(05); 136 (0-5); 0-6(-0-2t013); 13 0-0047
n=43 n=43 p=0.0002 n=41 n=41 p=0:15 (0-4t02:3)
Dyspnoea-12§ 130(12); 12913} 01(-19t016) 135(14);  143(14) 0.9(-05t02-2) -12 024
n=43 n=43 p=087 n=41 n=41 p=0-22 (-3-1to 0-8)
HADS anxietyd] S1(e5);  52(06) 01(-01to0-2); 49 (0-6); 50 (0-6); 0-0(-0-1to 0-0); -02 064
n=43 n=43 p=0-30 n=40 n=40 p=043 (-0-9to 0-6)
HADS depression 53(06)  53(06); 00 (0-0to 0-0); 55(07); 54(07;  -01(-02t001) -02 057
n=43 ne=d43 p=0-68 =40 n=40 p=0-23 (-1-0to 0-6)
KBILD|| 58.2(31); 579 (31); -02(-0-6t00-2); 557(33)% 559 (3-4) 02(-0-5t0 0-9); 27 032
n=43 n=43 p=031 n=40 n=40 p=0-61 (-26t081)
L-IPF impacts™ 609(38);  558(38) -52(-99t0-04); 618(40); 601(38); -17(-55t021) -45 0019
n=42 n=42 p=0-033 n=40 n=40 p=038 (-8-3to -07)
L-IPF symptoms (total)"* 409(29) 357 (31) 52 (-89 to-1-4); 40-9(33); 414 (3-4) 0:5(-2:5t0 3-4); -67 00031
n=41 n=41 p=0-0078 n=40 n=40 p=075 (112 to-23)
Dyspnoea domain 319(37)  288(36) -31(-7-9to 1-8); 321(39) 319(40)  -01(-26t025) 15 053
p=022 p=0.95 (-6:2t0 3.2)
Cough domain 50:3(37) 395(3-8) -10-8 (-16.9 to -4-8); 5041 (36) 496(38)  -05(-62t051) -11.9 00006
pe0-0004) p=0-85 (-187 to-51)
Energy domain 44-2(33) 44-8(3-6) 06 (-4-3t05:6); 44-5(39) 479(3-9) 34(-13t0 82); -33 019
p=0-81 p=0-16 (-8-3to1-6)



Therapeutic algorithm of IPF

Mild-moderate disease (FVC=50% and DL.,=30%)

v v v

[ Pirfenidone ] [ Nintedanib ] [ Clinical trials ]

Evaluate at 6-12 months Worsening
L FVC>10% and/or 1 DL.y>15%
Clinical-radiological decline

Evaluate continuation of treatment
Evaluate sequential treatment
Evaluate combined treatment
Clinical trials

Refer to lung transplantation unit
Evaluate every 2 months

Stabilization or improvement
L FVC<10% and | DLco<15%

[ Continue treatment ] ( WO"SEI"i”Q )

[ Lung transplantation J

Lung transplantation
Need for clinical trials
Consider palliative care

Severe disease (FVC<50% and/or DL ;o <30%)

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



. . ®
A comprehensive comparison of the safety  «ux
and efficacy of drugs in the treatment
of idiopathic pulmonary fibrosis: a network
meta-analysis based on randomized controlled

trials

Table 4 SUCRA ranking of the incidence of SAEs

Wu et al. BMC Pulmonary Medicine (2024) 24:58

Macitentan  Imatinib

N-acetylcysteine GLPG1690

Treatment SUCRA PrBest MeanRank
Warfarin 894 449 24 Nintedanib Bosentan
Ambrisentan 816 10.3 34
Pamreviumab 80.1 30.5 36
N-acetylcysteine 66.1 53 54 PRU-151 Ambrisentan
Simtuzumab 54.1 0.1 7
Pirfenidone 48.5 0 77
Pamreviumab Warfarin

Placebo 48 0 738 \ /
Imatinib 44 16 83 P
Nintedanib 427 0 85 Prfenidone _./' Simzma
Sildenafi 387 12 9 Sidenafi
Macitentan 376 0.7 9.1 Placebo
PRM151 34 4.4 96 Fig. 4 Network evidence map of SAEs. A total of 19 studies reported

SAEs in the treatment of IPF with 13 drugs: 1 of Ambrisentan,
Bosentan 29 0 102 2 of Bosentan, 1 of GLPG1690, 1 of Imatinib, 1 of Macitentan,
GLPG1690 6.1 1 13.2 1 of N-acetylcysteine, 5 of Nintedanib, 1 of Pamrevlumab, 2

Higher values of SUCRA indicate higher incidence of SAEs

of Pirfenidone, 1 of PRM-151, 1 of Sildenafil, 1 of Simtuzumab, 1
of Warfarin



. . o)
A comprehensive comparison of the safety i
and efficacy of drugs in the treatment
of idiopathic pulmonary fibrosis: a network
meta-analysis based on randomized controlled

trials

Table 6 SUCRA ranking of all-cause mortality

Treatment SUCRA PrBest MeanRank
Warfarin 96.6 75.7 14
Ambrisentan 829 94 29
N-acetylcysteine 75 119 38
Bosentan 60.9 0.1 53
Macitentan 54.1 2 6
Placebo 513 0 6.4
Simtuzumab 482 0 6.7
Imatinib 36.4 0.2 8
Pirfenidone 256 0 9.2
Nintedanib 24.2 0 93
Sildenafil 237 0.6 94
Pamrevlumab 21.2 0.2 9.7

Higher values of SUCRA indicate higher all-cause mortality

Wu et al. BMC Pulmonary Medicine (2024) 24:58

Macitentan

N-acetylcysteine Imatinib

Nintedanib, Bosentan
Pamreviuma Ambrisentan
Pirfenidone\ . / Warfarin

\ Simtuzumab

Sildenafil

Placebo
Fig. 5 Network evidence map of all-cause mortality. A total of 16
studies reported the all-cause mortality of IPF treated with 11 drugs:
1 of Ambrisentan, 2 of Bosentan,1 of Imatinib, 1 of Macitentan,
1 of N-acetylcysteine, 3 of Nintedanib, 1 of Pamreviumab, 3
of Pirfenidone, 1 of Sildenafil, 1 of Simtuzumab, 1 of Warfarin



Open Access Respiratory research

BM) Open

Design of a phase III, double-blind,

sedse#d randomised, placebo-controlled trial of

Research

BI 1015550 in patients with idiopathic

pulmonary fibrosis (FIBRONEER-IPF)

Luca Richeldi

Toby M Maher
Claudia Valenzuela
Donald F Zoz,' Marlies S Wijsenbeek'®

CONCLUSIONS

! Arata Azuma,?® Vincent Cottin,* Michael Kreuter,>®
,"8 Fernando J Martinez,® Justin M Oldham,°
,'"" Maud Gordat, Yi Liu,'® Susanne Stowasser."

Bl 1015550 9 mg BID

Bl 1015550 18 mg BID

Follow-up
7 days

10 Every 12 weeks

EOT EOS
| ]

FIBRONEER-IPF is the first phase III trial of a preferential
PDE4B inhibitor in patients with IPE. The results of this trial
will increase our understanding of the safety and efficacy of
BI 1015550 as a monotherapy orin 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

IPE.
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Pulmoner rehabilitasyon

Asilama



|IZLEM

Hastalar her 12 ayda bir
yeniden
degerlendirilmelidir.

FVC degerinde 2%10
disme olmasi ilaca
yanitsizlik olarak kabul
edilir ve tedavi sonlandirilir.

FVC'de 2%10 diisme
olmadigi her raporda
belirtilmelidir.

llaclardan birine yanitsizlik
veya intolerans gelismisse
ilaclar arasinda gecis
yapilabilir.
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