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FIGURE 1 Comparison of healthy lung to idiopathic pulmonary fibrosis (IPF) lung. The healthy lung is characterized by unscarred
airways with thin-walled alveoli and unimpeded gas exchange. Pathological features of the IPF lung include dilated bronchi, airway
distortion, and thickened alveolar walls. Inflammation and fibrosis lead to impaired gas exchange within the alveoli

Clin Respir J. 2022:16:84-96.
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Idiopathic Pulmonary Fibrosis (an Update) and Progressive

Pulmonary Fibrosis in Adults
An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline

@ Ganesh Raghu, Martine Remy-Jardin, Luca Richeldi, Carey C. Thomson, Yoshikazu Inoue, Takeshi Johkoh,
Michael Kreuter, David A. Lynch, Toby M. Maher, Fernando J. Martinez, Maria Molina-Molina, Jeffrey L. Myers,
Andrew G. Nicholson, Christopher J. Ryerson, Mary E. Strek, Lauren K. Troy, Marlies Wijsenbeek, Manoj J.
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Thomas Ewing, Stephen Jones, Shandra L. Knight, Marya Ghazipura, and Kevin C. Wilson; on behalf of the
American Thoracic Society, European Respiratory Society, Japanese Respiratory Society, and Asociacion
Latinoamericana de Torax

THIS OFFICIAL CLINICAL PRACTICE GUIDELINE WAS APPROVED BY THE AMERICAN THORACIC SocieTy, EurOPEAN RESPIRATORY SOCIETY, JAPANESE RESPIRATORY SOCIETY, AND
AsOCIACION LATINOAMERICANA DE TORAX FEBRUARY 2022
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Raghu, Ganesh, et al. "Idiopathic Pulmonary Fibrosis (an Update) and Progressive Pulmonary Fibrosis in Adults: An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline." American
Journal of Respiratory and Critical Care Medicine 205.9 (2022): e18-e47.
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Resim 1. Mikroskobik kiiciik biiyiitme alaninda Resim 2. Subplevral alanda fibrozisle cevrili cok
subplevral ve paraseptal yamal: interstisyel fib-

rozis (H&E, x40).

Resim 3. Alveolar epitel altinda miksoid stroma-
1 prolifere igsi hiicrelerden olusan fibroblastik
fokus(ok) (H&E, x 200).
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Idiopathic pulmonary fibrosis (IPF) diagnosis on the basis of high-resolution computed tomography (HRCT) and biopPSy=Ra ePed using consensus by discussion. *AClinically susfg
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 suggest i dogngrfadedihistopathologicallaseessment ig based dnrtransbroschial lAng Eryobiapsy gigen thecsmallen f i dence ma)
bi opsy size and greater potential for sampling error c oymptherfolavingfeatures ase presgrnt: ¢)anoderhte to sevete itractos ronchigctasisrandiosbronchiaectasisk e | y di agn ¢
(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. Aindeterminate for IPF 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. Raghu, Ganesh, et al. "Idiopathic Pulmonary Fibrosis (an Update) and Progressive Pulmonary Fibrosis in Adults: An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline." American Journal of

Respiratory and Critical Care Medicine 205.9 (2022): e18-e47.

kekil referanstan uyarl anmécxkteer
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Raghu, Ganesh, et al. "Idiopathic Pulmonary Fibrosis (an Update) and Progressive Pulmonary Fibrosis in Adults: An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline." American
Journal of Respiratory and Critical Care Medicine 205.9 (2022): e18-e47.
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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

4 FVC>10% and/or | DL;5>15%
Clinical-radiological decline

Evaluate continuation of treatment
Evaluate sequential treatment
Evaluate combined treatment

Stabilization or improvement
L FVC<10% and 1 DLog<15%

Clinical trials
Refer to lung transplantation unit
Evaluate every 2 months

[ Continue treatment ] ( Worselning )

| Lung transplantation |

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.



Hangi

hastalarda
antifibrotik ACt/ x 22pnZ 5[/ h x :o0n
tedavi** RNI SERSTA 2t 3dzf I NJ
Al w/ ¢ @OSk@dSeél | 1O0OAESNI ¢
ulyPaP 11 2YYdzo

A. € R21dzadz 0St AN Scef SI



ATf I o 4aSceAYA ySésS 3II NB &

Tt C ¢CSRI
Hedefleri

AQGTAYEALESNR VI aPf RPNK

Al SYLIi2Yf I NRIF AéAfSOYS a

AMortaliteyil T I £ § PNJ YPK
AKomorbiditelelNT SNAY S SG1AaA Gl

Ay SOUTATSNAY @l ySUAYA



Nintedanib

A Nintedanib Jpulmonerfibrozisinpatogenezindeol oynayantirozin
1AYl BNIOEHRMNONEY KA 0 A Gl NNRNNJ

A Butirozin] A Yy | I plilimoNdefiprozisinpatogenezinde/er alan
K N QorolSerasyony T | NJ| f Pdapoptdztahi® | NJ € P e 2
kilitrol2 e Y I RIPVEIPYWPE .Y 1 U RPNJ

A Nintedanibl & NdRtGehflamatwar ve antianjiyojenikaktiviteye
sahiptit

A

I_

W+ =
O<

[ qintedani
RNO N
AYA |

(e
l—hf—hé

¢
K I
T

—~ = =
O VW
ZN
9
nm< H+
<, T

_<T
(0p)

Tt BO Y I € |
N NI e Dk ¢
t SRAEA 3

7 =
Z ~~-
<O<
>

()



Nintedanib e NEW ENGLAN D
JOURNAL of MEDICINE

I N P l | I S I S ESTAELISHED IN 1812 MAY 29, 2014 VOL. 370 NO. 22

Efficacy and Safety of Nintedanib in Idiopathic
Pulmonary Fibrosis

ABSTRACT

BACKGROUND
Nintedanib (formerly known as BIBF 1120) is an intracellular inhibitor that targets
multiple tyrosine kinases. A phase 2 trial suggested that treatment with 150 mg of
nintedanib twice daily reduced lung-function decline and acute exacerbations in
patients with idiopathic pulmonary fibrosis. i

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 placebe 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 annqu
versus —239.9 ml with placebo (difference, 125.3 ml; 95% confidence interval [CI], I
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

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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Figure 1. Amual 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 adjusied 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 fom

baseline
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Pirfenidon
ASC E N D A Phase 3 Trial of Pirfenidone in Patients

with Idiopathic Pulmonary Fibrosis

BACKGROUND
A Decm::_drvc‘" e B Fvco_ In two of three phase 3 trials, pirfenidone, an oral antifibrotic therapy, reduced
I Pirfenidone (N=275) P<0.001 disease progression, as measured by the decline in forced vital capacity (FVC) or
20: 8 oo imeT1) _1004 Pirfenidone (N=278) vital capacity, in patients with idiopathic pulmonary fibrosis; in the third trial, this
_ 25 B T end point was not achieved. We sought to confirm the beneficial effect of pirfeni-
§ 204 g, -200 done on disease progression in such patients.
-E 15+ Px0.00 U METHODS
* 104 5 In this phase 3 study, we randomly assigned 555 patients with idiopathic pulmonary
5| Peooo -400- Placebo (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
¥ 33 2% %9 L = 02 0.3 2 it 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 Ny
100 In the pirfenidone group, as compared with the placebo group, there was a relative
90 e e i 90 Pirfenidone (N=278) reduction of 47.970 in the proPortion of patients who had an absolute decline. of
35 [ Placebo (N=277) P=0.04 "B 80 10 percentage points or more in the percentage of the predicted FVC or who died;
o e 7 :z: ther.e was also a relative increase of 132.5% in the proportion of patients with no
£ 2 g - Placebo (N=277) dl'schne in FVC (P<0.0Q1). Pirfenidone rec.!uced the de.clme in the (::x‘mnute walk
2 gl o dllstgnce (P=0.04) and unprf)ved progressxon-free survival (P<0.001). There was no
g o £ 5l s ; significant between-group dlfferenge in dy.spnea scores (P=0. 1.6) or in rates of death
a 20+ from any cause (P=0.10) or from idiopathic pulmonary fibrosis (P=0.23). However,
10 10 in a prespecified pooled analysis incorporating results from two previous phase 3
5 5 T T x 2 trials, the between-group difference favoring pirfenidone was significant for death
e N e = e - from any cause (P=0.01) and from idiopathic pulmonary fibrosis (P=0.006). Gastro-
ik G e intestinal ar?d skin-related adverse events were more common in th? plrff:mdone
Prbinidone 276 igh 26 -— ik group than in the placebo group but rarely led to treatment discontinuation.
Placebo 273 262 225 192 113 A
Figure 2. Primary and Key Secondary Efficacy Outcomes during the 52-Week Study Period. Pirfenidone, as compared with placebo, reduced disease progression, as reflected
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 by ]ung function, exercise tolerance, and pmgrcssion-frec survival, in patiems with
points from baseline) or who died. Panel B shows the mean change from baseline in FVC. Panel C shows the proportion of patients who had a idiopathic pulmonary fibrosis. Treatment was associated with an acceptablc side-
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, o B
B, and C were calculated with the use of ranked analysis of covariance. Panel D shows the Kaplan-Meier distribution for the probability effect proﬁle and fewer deaths. (Funded by InterMune; ASCEND ClinicalTrials.gov
of progression-free survival. The P value was calculated with the use of the log-rank test. number, NCT01366209.)




PirfenidonT t C Pirfenidone for idiopathic pulmonary
NGEULREAN  fibrosis: analysis of pooled data from

[:\)rcl?grge?y%n?nlg 4 three multinational phase 3 trials
Eur Respir J 2016; 47: 243-253 |

ABSTRACT Pirfenidone is an antifibrotic agent that has been evaluated in three multinational phase 3
trials in patients with idiopathic pulmonary fibrosis (IPF). We analysed pooled data from the
multinational trials to obtain the most precise estimates of the magnitude of treatment effect on measures
of disease progression.

All patients randomised to pirfenidone 2403 mg-day ' or placebo in the CAPACITY or ASCEND
studies were 1nc1uded in the analysis, Pooled analyses of outcomes at 1 year were based on the pre-
specified end-peintsafid analytic methods described in the ASCEND study profocot:
otal of 1247 patients were included in the analysis. At 1 year, pirfenidone reduced the pr
of patients with a >10% decline in per cent predicted forced vital capacity or death by 43.8% (95% C
29.3-55.4%) and increased the proportion of patients with no decline by 59.3% (95% CI 29.0-96.8%).
A treatment benefit was also observed for progression-free survival, 6-min walk distance and dyspnoea.
Gastrointestinal and skin-related adverse events were more common in the pirfenidone group, but rarely led to
discontinuation.
alysis of data from three phase 3 trials demonstrated that treatment with pirfenidone for
resulted i ch v meaningful reductions in disease progression in patients with IPE




Pirfenidonmu ?

Nintedanib mi?

Impact of novel antifibrotic therapy on patient
outcomes in idiopathic pulmonary fibrosis: patient
selection and perspectives

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

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

Diarrhea
Weight loss
Elevated liver enzymes

Nausea
Photosensitivity
Elevated liver enzymes

Dosing

One capsule taken twice per day

Three capsules taken three times per day

Contraindications

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

No absolute contraindications

Impact on quality of life

Slower rate of decline in respiratory-
specific quality of life as measured by St.
George’s Respiratory Questionnaire

May slow the progression of worsening dyspnea

Abbreviation: IPF, idiopathic pulmonary fibrosis.

Patient Related Outcome Measures 2018:9
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Pirfenidone vs. nintedanib in patients o

with idiopathic pulmonary fibrosis:
a retrospective cohort study

Pavo Marijic "2 @, Larissa Schwarzkopf'~*7, Lars Schwettmann'®, Thomas Ruhnke’, Franziska Trudzinski® and

Michael Kreuter®

7

C

observed regardin 8075 LI € 2977, €1220) and respiratory-re

cost

Conclusion: Our analyses suggest that the patient-related outcomes mortality, hospitalization, and costs do not
ticsssqmorbidities, comedications, individual risk of side effects, and patients’ preferences into account.
Keywords: |diopart anary fibrosis, Mortality, Hospitalization, Health care cg : Ive data, Drugs,

Statutory health insurance
\

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 respnratory related hospltahzanon (HR: 0.89,95% Cl: 0.72; 1.08). No mgmﬁcam differences were
% Cl: €— 3423; €534)

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-
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Cough in Idiopathic Pulmonary
Fibrosis
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FIGURE 2 | The cough reflex. Schematic representation of the afferent and efferent pathways of the cough reflex (further detail in the text). RAR, Rapidly adapting
receptors; SAR, slowly adapting stretch receptors [adapted from Mazzone (19) with permission from Elsevier].
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Cough predicts prognosis in idiopathic pulmonary fibrosis
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SUMMARY AT A GLANCE

Cough in IPF is common, and is more prevalent in
never-smokers and patients with more advanced
disease. Cough is an independent predictor of
disease progression and may predict time to death
or lung transplantation in IPE
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Abstract

Background: The FIBROMET study was an observational
study of patients with idiopathic pulmonary fibrosis (IPF) in
Italy. Objectives: In this post hoc descriptive anakysis, wie da-
scribe changes in lung function, anxiety/deprassion, 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 =7 months, were followed up for 12 months from
study enroliment, attending clinic visits every 3 months. Cut-
comes included change in forced vital capacity (FVC)% pre-
dicted from baseline to 12 months, anxiety/depression mea-
surad by the Hospital Ardety and Dapression Scale (HADS),
and the proportion of patients with cough, AEs, and exacer-
bations. Resuits: In total, 52 patients received nintedanib
{mean duration of 11.6 months). Ten patients had dosa re-

ductions from 150 mg to 100 mq twice daily, due to AEs.
FV(% predicted was unchanged in the overall nimtedanib
population (78.7% at baseline; 79.8% at 12 months) and
those with a reduced dose (77.7% at baseling; 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 axperi-

enced exacerbations, 2 patients discontinued treatment,
and 27 (51.9%) reported AEs. Themaost commeon AE was diar-
rhea (34.6%). Conclusions: In patients with IPF whio received
nintedanib in the FIERONET 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 safaty 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

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), i tstudy:

fter 12 weeks of pirfenidone treatment, objective 24-h cough decreased by 34% (95% —48% to
—15%) (table—4-An_improvement in 24-h cough was observed in 2 fents (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%).




Tt Cdisgh& Managing Dyspnea in Individuals With Idiopathic
Pulmonary Fibrosis

Idiopathic pulmonary fibrosis is an unrelenting form of interstitial lung disease
associated with a high symptom burden and reported low health-related quality of life.
Clinicians have access to limited pharmacologic interventions to help slow the disease
progression. Nonpharmacologic interventions are vital in managing dyspnea for these
indivi is one of the most frequently reported factors that n impacts
ealth-related quality of life. Common methods of symptom control include integrati
of pulmonary rehabilitation, supplemental oxygen, and interdisciplinary support, such a
ort groups, palllatlve care, and case conferences, into routine medical care.
literature revi multidisciplinary a } Spnea to
improve health-related quality of life for those with idiopathic pulmonary fibrosis.
Findings demonstrate that structured pulmonary rehabilitation programs, fast-track case
conferences, and supplemental oxygen therapy are most effective. Further research is
needed to demonstrate a clinically significant benefit of palliative care visits in the long

term for these individuals.
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Mortality Trends of Idiopathic Pulmonary
Fibrosis in the United States From 2004
Through 2017

RESEARCH QUESTION: What are the trends in IPF-related mortality rates in the United States
from 2004 through 20172

STUDY DESIGN AND METHODS: We used the Multiple Cause of Death Database available
through the Centers for Disease Control and Prevention website, which contains data from
all deceased US residents. IPF-related deaths were identified using International Classification
of Diseases, 10th revision, codes. We examined annual trends in age-adjusted mortality rates
stratified by age, sex, race, and state of residence. We also evaluated trends in place of death
and underlying cause of death.

RESULTS: From 2004 through 2017, the age-adjusted mortality decreased by 4.1% in men
(from 75.5 deaths/1,000,000 in 2004 to 72.4 deaths/1,000,000 in 2017) and by 13.4% in
women (from 46.3 deaths/1,000,000 in 2004 to 40.1 deaths/1,000,000 in 2017). This overall
decrease was driven mainly by a decline in IPF-related mortality in patients younger than 85
years. The decreasing trend also was noted in all races except White men, in whom the rate
remained stable. The most common cause of death was pulmonary fibrosis. The percentage
of deaths occurring in the inpatient setting and nursing homes decreased, whereas the
percentage of d i fee—

NTERPRETATION: From 2004 through 2017, the IPF age-adjusted mortality rates decre
This may be explained partly by a decline in smoking in the United States, but further
research is needed to evaluate other environmental and genetic contributors.
CHEST 2021;




Impact of Antifibrotic Therapy on
ﬁn&:f$roﬂ§tgdgvg Mortality and Acute Exacerbation in

Idiopathic Pulmonary Fibrosis

mortalite ve akut A Systematic Review and Meta-Analysis

alevlenmelerl
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RESEARCH QUESTION: Does antifibrotic treatment decrease risk of mortality and AE?

STUDY DESIGN AND METHODS: A comprehensive search of several databases, including Ovid
MEDLINE(R), Ovid Embase, Ovid Cochrane Central Register of Controlled Trials, Ovid Cochrane
Database of Systematic Reviews, and Scopus, was conducted. Studies were included if they were
original articles comparing mortality or AE events in IPF patients with and without antifibrotic
treatment. Relative risk (RR) with 95%CI was pooled using random-effects meta-analyses with
inverse variance method, assessing two primary outcomes of all-cause mortality and AE risk.

RESULTS: A total of 12,956 patients across 26 studies (eight randomized controlled trials and 18
cohort studies) were included in the meta-analysis. Antifibrotic treatment was associated with
decreased risk of all-cause mortality with a pooled RR of 0.55 (95% CI, 0.45-0.66) and I” of 82%.
This effect was consistent across additional subgroup analyses, including stratification by study
type, risk of bias, duration of follow-up, and antifibrotic subtype. Antifibrotic treatment also
reduced the risk of AE, with a pooled RR of 0.63 (95% CI, 0.53-0.76), and I” of 0%. Effect on AE risk

was consistent across subgroup analyseshy study-type-and fornintedanib but not for pirfenidone.

ETATION: Antifibrotic treatment appears to reduce the risk of all-cause mortali
AE in IPF. Despite greater heterogeneity with pooled analysis, its effect was robust in sub-
oup analyses by study type, duration of follow-up, and antifibrotic subtype.

CHEST 2021; 160(5):1




Tt Cpifen®lon Effect of pirfenidone on mortality: pooled analyses
mortalite riskini and meta-analyses of clinical trials in idiopathic
TR @k il pulmonary fibrosis

Background: In clinical trials of idiopathic pulmonary fibrosis, rates of all-cause mortality are low.
Thus prospective mortality trials are logistically very challenging, justifying the use of pooled
analyses or meta-analyses. We did pooled analyses and meta-analyses of clinical trials of
pirfenidone versus placebo to determine the effect of pirfenidone on mortality outcomes over 120
weeks.

takipte
1t adYPO

Methods: We did a pooled analysis of the combined patient populations of the three global
randomised phase 3 trials of pirfenidone versus placebo-Clinical Studies Assessing Pirfenidone in
Idiopathic Pulmonary Fibrosis: Research of Efficacy and Safety Outcomes (CAPACITY 004 and 006;
trial durations 72-120 weeks) and Assessment of Pirfenidone to Confirm Efficacy and Safety in
Idiopathic Pulmonary Fibrosis (ASCEND 016; 52 weeks)-for all-cause mortality, treatment-
emergent all-cause mortality, idiopathic-pulmonary-fibrosis-related mortality, and treatment-
emergent idiopathic-pulmonary-fibrosis-related mortality at weeks 52, 72, and 120. We also did
meta-analyses of these data and data from two Japanese trials of pirfenidone versus placebo-
Shionogi Phase 2 (SP2) and Shionogi Phase 3 (SP3; trial durations 36-52 weeks).

Findings: At week 52, the relative risk of death for all four mortality outcomes was significantly
lower in the pirfenidone group than in the placebo group in the pooled population (all-cause
mortality hazard ratio [HR] 0-52 [95% CI 0-31-0-87; p=0-0107]; treatment-emergent all-cause
mortality 0-45 [0-24-0-83; 0-0094]; idiopathic-pulmonary-fibrosis-related mortality 0-35 [0-17-
0-72; 0-0029]; treatment-emergent idiopathic-pulmonary-fibrosis-related mortality 0-32 [0-14-
0-76; 0-0061]). Consistent with the pooled analysis, meta-analyses for all-cause mortality at week
52 also showed a clinically relevant and significant risk reduction in the pirfenidone group
compared with the placebo group. Over 120 weeks, we noted significant differences in the pooled
analysis favouring pirfenidone therapy compared with placebo for treatment-emergent all-cause
mortality (p=0-0420), idiopathic-pulmonary-fibrosis-related mortality (0-0237), and treatment-
emergent idiopathic-pulmonary-fibrosis-related (0-0132) mortality; similar results were shown by

meta-analyses

< Interpretation: Several analytic approaches demonstrated that pirfenidone therapy is associated >
with a reduction in the relative risk of mortality compared with placebo over 120 weeks.
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Predicting Life Expectancy for Pirfenidone
in Idiopathic Pulmonary Fibrosis

@ Pf RPNJ O
destek tedaviden

Mark Fisher, MSc; Steven D. Nathan, MD; Christian Hill, BSc; Jade Marshall, MSc;
Fred Dejonckheere, MD; Per-Olof Thuresson, MSc; and Toby M. Maher, MD

H®Pp e Pt

TABLE 4 Comparison of Survival in Patients

Receiving Pirfenidone and BSC Using
the Weibull 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.
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antifibrotik The effect of nintedanib on lung functions 2
almayan gru ba and survival in idiopathic pulmonary fibrosis:
=0 N\E AN A real-life analysis of the Czech EMPIRE registry
- ,nnn p p = MNAF =— NIN
I' I | f u YPO £1.00-
o
8075+
°
2.0.50
k-
$02°1 p <0.0001
@004 OO
0 6 12 18 24 30 36 42 48 54 60
Months
Number at risk
NAF 179 116 82 59 48 40 25 20 10 4 3
MING 430 344 284 231 187 147 116 87 68 43 18
Characteristic Medi{ar:at:ua::;'uhfal 1-r;a|s;‘£u&:'::ual 3-}.[H;5r~£g::?al S-y;elgasrq:u&\il;ual
NIN A 0.5 (0.93.0.98) 0.80(0.74.0.65 0,65 (0.570.75)
HR (85% CI)" for NIN 0.45 (0.20-0.58), p<0.001
Adj HRF for MIM 0.45 (0.29-0.68), p<0.001

MNIM = patients freated with nintedanib; NAF = patients with no-antifibrotic treatment
'HR = Hazard Ratio, Cl = Confidence Interval
“Adj HR — Hazard ratio adjusted on sex, age and baseline FVC level

Fig. 1 Overall survival of patients with nintedanib (NIN) and with no-antifibrotic (MAF) treatment
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SRS Safety and survival data in patients with

Soaindtd idiopathic pulmonary fibrosis treated

Research . . . .
with nintedanib: pooled data from six

Iken, plasebo clinical trials
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ninteaanio.

Modelling and extrapolation of survival data from the
A — bt clinical trials included in this pooled analysis suggest
s Packo-viddan that nintedanib extends life expectancy in patients with
3§ 4 A IPF. Median survival based on the better fitting statis-
£ o e tical model (Weibull) was extended by approximately 5
§§ 50 - years in patients treated with nintedanib compared with
z % 40+ H‘nh placebo. Clearly such extrapolations have limitations and
E‘E 30+ i i should be interpreted with caution, but these data add
5= Sl to the growing body of evidence suggesting that antifi-
o N i e brotic therapies are associated with improved survival in

T T T 55 RN B R H RN ® l:latiEl]tS with IPF.ﬂ 122520

Time to death (years)

Strengths of these analyses include the use of a large
and well-characterised cohort of patients participating
in prospectively designed clinical trials and a maximum
treatment duration of over 7 years. Limitations include

Figure 2 Estimated time to death using (A) the Weibull
distribution and (B) exponential distribution.
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A Systematic Review and Meta-Analysis
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Abstract

(a) (e (a)

':‘ ~ O T I. I I. f Background: Idiopathic pulmonary fibrosis (IPF) is a progressive fibrosing interstitial lung disease
o associated with significant morbidity and mortality. Nintedanib and pirfenidone are two antifibrotic
medications currently approved for slowing the rate of lung function decline in IPF, but data on
treatment effect on mortality and risk of acute exacerbation (AE) remains limited or unknown.

Research question: Does antifibrotic treatment decrease risk of mortality and AE?

Study design and methods: A comprehensive search of several databases, including Ovid
MEDLINE(R), Ovid Embase, Ovid Cochrane Central Register of Controlled Trials, Ovid Cochrane
Database of Systematic Reviews, and Scopus, was conducted. Studies were included if they were

original articles comparing mortality or AE events in IPF patients with and without antifibrotic
treatment. Relative risk (RR) with 95%CI| was pooled using random-effects meta-analyses with inverse

variance method, assessing two primary outcomes of all-cause mortality and AE risk.

Results: A total of 12,956 patients across 26 studies (eight randomized controlled trials and 18 cohort
studies) were included in the meta-analysis. Antifibrotic treatment was associated with decreased risk
of all-cause mortality with a pooled RR of 0.55 (95% Cl, 0.45-0.66) and 1° of 82%. This effect was
consistent across additional subgroup analyses, including stratification by study type, risk of bias,
duration of follow-up, and antifibrotic subtype. Antifibrotic treatment also reduced the risk of AE, with
a pooled RR of 0.63 (95% Cl, 0.53-0.76), and 12 of 0%. Effect on AE risk was consistent across su bgroup

analyses by studibuaestefer=rirrtetamiDuL ot 10T PieTorTe:

Interpretation: Antifibrotic treatment appears to reduce the risk of all-cause mortality and AE in IPF.

Despite greater heterogeneity with pooled analysis, its effect was robust in subgroup analyses by
type, duration of follow-up, and antifibrotic subtype.

Keywords: acute exacerbation; antifibrotic; idiopathic pulmonary fibrosis; mortality; nintedanib;

pirfenidone.



Perioperatif Effect of Perioperative Pirfenidone Treatment in

Pirfe n_ic!on Lung Cancer Patients With Idiopathic Pulmonary
tedavisipostop Fibrosis

AETt C A ceA

p rOﬂ akt| ketk| complication of lung cancer operation for patients with IPF, and no effective prophylaxis has ever
been reported. In this study, we investigate the effect of perioperative treatment with an anti-IPF

3 I a- u S N\?\ N agent on reduction of the risk of developing AE-IPF.

Background: Acute exacerbation of idiopathic pulmonary fibrosis (AE-IPF) is a life-threatening

Methods: A consecutive series of 50 lung cancer patients with IPF who underwent operations at
our institution from October 2006 to October 2014 was retrospectively investigated. Since
September 2009, pirfenidone was orally administered to patients from 4 weeks before operation to
4 weeks after operation. Thirty-one patients received the perioperative pirfenidone treatment
(PPT), and their clinical outcome was retrospectively compared with that of 19 patients who did not
receive PPT.

Results: No differences were found in age, smoking history, sex, vital capacity, KL-6, procedure, or
risk score (10.5 £ 2.2 versus 11.2 £+ 1.5) between the PPT and non-PPT groups. The incidence of
AE-IPF for the PPT/non-PPT groups was 0.0%/10.5% within 30 postoperative days (p = 0.07) and
3.2%/21.1% within 90 postoperative days (p = 0.04), respectively. Logistic regression analysis
showed a significant association between PPT and the incidence of AE-IPF within 30 (p = 0.045
Ann Thorac Surg 9 (P )

2016:102:1905-10 and 90 (p = 0.04) postoperative days.

Conclusions: A prophylactic effect of PPT for postoperative AE-IPF in patients with lung canD
s suggested. Further confirmatory prospective studies should be considered for PPT.




Idiopathic pulmonary fibrosis: effects and optimal

Tt C management of comorbidities
Obstructive sleep apnoea Depression or anxiety
5-9-91% 21-49%

Komorbiditeler

(astro-oesophageal reflux disease
0-94%

Pulmonary embolism
3-0%

Pulmonary hypertension
3-86%

Congestive heart failure
4-26%

Chronic obstructive pulmonary Coronary artery disease

disease 6-67% 3-68%
Diabetes mellitus Lung cancer
10-42% 4-23%

Sarcopenia prevalance
poorly defined but common

Lancet Respir Med 2016




Tt C Impact of IPF and comorbidities on mortality

Coronary artery
Other cancers disease Diastolic

dysfunction

Komorbiditeler

' Lung cancer |

r— OZC RS Diabetes
nxie :

' % I~ 05"} Sleep apnea
Depression —> HR 1.188| Pulmonary

y i} hypertension
R
GERD > 2 %N
S = 3 COPD
Other cardiac | T
diseases Arterial
hypertension
Arteriosclerosis
P<0.05
: P<0.01 l

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.0151425.g005
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