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Fibrose	
  Pulmonaire	
  Idiopathique	
  
Actualités	
  thérapeu=ques	
  



Pneumopathies Interstitielles Diffuses 

PII Granulomatoses: 
sarcoïdose 

PID particulières: HPCL, 
LAM, LPA, PCE… 

PID de cause connue: 
médicament, exposition, 
connectivite/vascularite 

PII rares PII majeures PII inclassables 

Chroniques 
fibrosantes 

Aigües/subaigües 
fibrosantes  Liées au tabac 

FPI 
PINS 

POC 
PIA 

RB-ILD 
DIP 

Sporadiques  
> 80% 

Familiales  
2-20% 

ATS/ERS	
  statement	
  update.	
  AJRCCM	
  2013	
  



Pneumopathies Interstitielles Diffuses 

PII Granulomatoses: 
sarcoïdose 

PID particulières: HPCL, 
LAM, LPA, PCE 

PID de cause connue: 
médicament, exposition, 
connectivite/vascularite 

PII rares PII majeures PII inclassables 

Chroniques 
fibrosantes 

Aigües/subaigües 
fibrosantes  Liées au tabac ¶ 

FPI 
PINS 

POC 
PIA 

RB-ILD 
DIP 

Nicholson	
  et	
  al.	
  AJRCCM	
  2000	
   Travis	
  et	
  al.	
  Am	
  J	
  Surg	
  Pathol	
  2000	
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Age	
  moyen:	
  68.8	
  ±	
  10.5	
  ans	
  (29-­‐90)	
  

Epidemiologie	
  

78%$

22%$

Hommes$

Femmes$

7%#

63%#

30%#
Fumeurs#

Anciens#fumeurs#

Non#fumeurs#

§  Prévalence:	
  3.4-­‐20.2/100000	
  
§  Incidence:	
  0.93-­‐10.7/100000/an	
  
§  Les	
  3	
  plus	
  fréquentes	
  PID	
  >	
  50%	
  des	
  

cas	
  :	
  sarcoïdose,	
  FPI	
  et	
  connecWvites	
  
Coultas	
  et	
  al.	
  AJRCCM	
  1994	
  

Karakatsani	
  et	
  al.	
  Respir	
  Med	
  2009	
  	
  

Cohorte	
  NaWonale	
  COFI	
  



Incidence,	
  Prevalence,	
  and	
  Clinical	
  Course	
  of	
  Idiopathic	
  Pulmonary	
  Fibrosis:	
  A	
  Popula=on-­‐Based	
  Study	
  

Fernandez-­‐Perez	
  et	
  al.	
  Chest	
  2010	
  

Projected	
  number	
  of	
  individuals	
  with	
  IPF	
  in	
  the	
  United	
  States	
  between	
  2005	
  and	
  2050,	
  assuming	
  no	
  further	
  
increase	
  in	
  age-­‐adjusted	
  IPF	
  incidence	
  rate,	
  as	
  evident	
  in	
  2003	
  to	
  2005	
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Histoire	
  naturelle	
  

Stabilité 

Progression lente 

Progression rapide 

Exacerbation 
aigue 

Temps 

Pr
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n 
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Co-morbidités 



Vancheri	
  C	
  et	
  al.	
  Eur	
  Respir	
  J	
  2010	
  

Mortalité	
  

•  AugmentaWon	
  des	
  déclaraWons	
  de	
  DC	
  liés	
  	
  à	
  la	
  FPI	
  dans	
  la	
  populaWon	
  générale	
  (EU	
  et	
  UK)	
  
•  5000	
  décès	
  /an	
  (UK)	
  

Olson	
  et	
  al.	
  Am	
  J	
  Respir	
  Crit	
  Care	
  Med	
  2006	
  
Navaratnam	
  et	
  al.	
  Thorax	
  2011	
  

Mediane	
  de	
  survie	
  =	
  	
  
2.5-­‐3.5	
  ans	
  après	
  le	
  

diagnosWc	
  



•  Exclusion	
  des	
  autres	
  causes	
  de	
  PID:	
  toxicité	
  médicamenteuse,	
  exposiWon	
  
environnementale/professionnelle	
  et	
  connecWvite/vascularite	
  

•  Aspect	
  de	
  PIC	
  sur	
  la	
  TDM	
  chez	
  les	
  paWents	
  non	
  soumis	
  à	
  une	
  BPC	
  

•  Combinaisons	
  spécifiques	
  de	
  la	
  probabilité	
  diagnosWque	
  de	
  la	
  TDM	
  et	
  de	
  
de	
  la	
  probabilité	
  diagnosWque	
  de	
  l’histologie	
  en	
  cas	
  de	
  BPC	
  

•  LBA	
  ou	
  BTB	
  non	
  nécessaire	
  systémaWquement,	
  mais	
  laissés	
  à	
  
l’appréciaWon	
  du	
  clinicien	
  	
  

•  Discussion	
  mulWdisciplinaire	
  entre	
  experts	
  pneumologues,	
  radiologues	
  et	
  
anatomo-­‐pathologistes	
  

Diagnos=c	
  de	
  FPI:	
  ATS/ERS/JRS/ALAT	
  2011	
  

ATS/ERS/JRS/ALAT	
  2011.	
  Am	
  J	
  Respir	
  Crit	
  Care	
  Med	
  2011	
  
RecommandaWons	
  praWques	
  pour	
  le	
  diagnosWc	
  et	
  la	
  prise	
  en	
  charge	
  de	
  la	
  FPI.	
  Rev	
  Mal	
  Respir	
  2013	
  



PaQern	
  de	
  PIC	
  (tous	
  les	
  4	
  signes)	
  	
   PaQern	
  de	
  PIC	
  possible	
  (tous	
  les	
  
3	
  signes)	
  	
  

Incompa=ble	
  avec	
  un	
  paQern	
  de	
  
PIC	
  (un	
  des	
  7	
  signes)	
  

Prédominance	
  sous-­‐pleurale,	
  et	
  
basale	
  

Prédominance	
  sous-­‐pleurale,	
  et	
  
basale	
  

Prédominance	
  supérieure	
  ou	
  
moyenne	
  

RéWculaWons	
   RéWculaWons	
   Prédominance	
  PBV	
  	
  

Rayon	
  de	
  miel	
  avec	
  ou	
  sans	
  
bronchiectasies	
  par	
  tracWon	
  	
  

Absence	
  de	
  signes	
  incompaWbles	
  
avec	
  un	
  pakern	
  de	
  PIC	
  

VD	
  extensif	
  (>	
  réWculaWons)	
  	
  

Absence	
  de	
  signes	
  incompaWbles	
  
avec	
  un	
  pakern	
  de	
  PIC	
  

Micronodules	
  diffus	
  (bilateraux,	
  
prédominant	
  aux	
  lobes	
  sup)	
  	
  

Kystes	
  isolés	
  (mulWples,	
  
bilateraux,	
  à	
  distance	
  du	
  RM)	
  	
  

Perfusion	
  en	
  mosaïque	
  diffuse/
air	
  trapping	
  (bilateral,	
  dans	
  >	
  3	
  
lobes)	
  

	
  ConsolidaWons	
  

Critères	
  TDM	
  de	
  PIC	
  



PaQern	
  de	
  PIC	
  (tous	
  les	
  4	
  critères)	
  	
   •  Fibrose	
  marquée/distorsion	
  architecturale	
  ±	
  rayon	
  de	
  miel	
  
avec	
  une	
  distribuWon	
  à	
  prédominance	
  sous-­‐pleurale/
paraseptale	
  

•  Akeinte	
  «	
  patchy	
  »	
  (hétérogénéité	
  	
  temporelle	
  et	
  spaWale)	
  
•  Présence	
  de	
  foyers	
  fibroblasWques	
  
•  Absence	
  de	
  signes	
  contre	
  le	
  diagnosWc	
  de	
  PIC	
  suggérant	
  un	
  

diagnosWc	
  alternaWf	
  

Pakern	
  de	
  PIC	
  probable	
  	
  

Pakern	
  de	
  PIC	
  possible	
  	
  

Pas	
  pakern	
  de	
  PIC	
  

Fibrose	
  inclassable	
  

Critères	
  histologiques	
  de	
  PIC	
  



FPI	
  suspectée	
  

Cause	
  idenWfiée	
  de	
  PID	
  
(connecWvite,	
  médicament,	
  exposiWon…)	
  

TDM	
  thoracique	
  HR	
  

Biopsie	
  pulmonaire	
  	
  
chirurgicale	
  

FPI	
   Non	
  FPI	
  

Non	
  

PIC	
  certaine	
   PIC	
  possible	
  	
  
Incompa=ble	
  avec	
  PIC	
  

PIC	
  
PIC	
  possible/	
  PIC	
  probable	
  	
  
Fibrose	
  inclassable	
  

Oui	
  

Non	
  PIC	
  

Discussion	
  mul=disciplinaire	
  



PaQern	
  HRCT Biopsie	
  pulmonaire	
  chirurgicale	
  (si	
  
réalisée) 

Diagnos=c	
  de	
  FPI	
  ? 

PIC PIC	
  
Probable	
  PIC	
  
Possible	
  PIC	
  
Fibrose	
  non	
  classable	
  
Pas	
  PIC 

	
  
	
  
	
  
	
  
Non 

Possible	
  PIC PIC	
  
Probable	
  PIC	
  
Possible	
  PIC	
  
Fibrose	
  non	
  classable	
  
Pas	
  PIC 

	
  
	
  
Probable 

IncompaWble	
  avec	
  PIC	
   PIC	
  
Probable	
  PIC	
  
Possible	
  PIC	
  
Fibrose	
  non	
  classable	
  
Pas	
  PIC 

Possible 

OUI	
  

OUI	
  

Non	
  

Non	
  

Diagnos=c	
  de	
  FPI:	
  DMD	
  



S=mulus	
  

FIBROSE	
  

INFLAMMATION	
  CHRONIQUE	
  

Hypothèse	
  pathogénique	
  historique	
  



•  Recommanda=ons	
  non	
  fondées	
  sur	
  des	
  preuves	
  
•  AssociaWon	
  :	
  

–  Prednisone:	
  0.5	
  mg/kg/j	
  pendant	
  4	
  semaines,	
  0.25	
  mg/kg/j	
  pendant	
  8	
  
semaines,	
  puis	
  0.125	
  mg/kg/j	
  ou	
  0.25mg/kg/2j	
  

–  Et	
  Azathioprine	
  :	
  2-­‐3	
  mg/kg/j	
  (<150	
  mg/j)	
  ou	
  Cyclophosphamide:	
  2	
  
mg/kg/j	
  

–  Pendant	
  au	
  moins	
  6	
  mois	
  en	
  l’absence	
  de	
  complicaWons	
  



AGRESSION/ACTIVATION	
  CEA	
  

S=mulus	
  répété	
  

FIBROSE	
  

Répara=on	
  aberrante	
  

Virus	
  ?	
  

Gènes	
  

InflammaWon	
  ?	
  

Réponse	
  
Th1/Th2	
  

Environnement	
  ?	
  
-­‐ 	
  Tabac	
  
-­‐ 	
  Poussière	
  bois,	
  métaux	
  

-­‐ 	
  Bétail	
  	
  
-­‐ 	
  Feu	
  de	
  bois…	
  

Hypothèse	
  pathogénique	
  récente	
  

(MYO)FIBROBLASTES	
  

Fibrocytes	
  

TGF-­‐β	
  
…	
  

TEM	
  







Recommandation Traitement Niveau de preuve* 

Fortement pour 
  

Oxygénothérapie  + 

Transplantation pulmonaire ++ 

Faiblement pour 

Réhabilitation respiratoire  ++ 

Corticostéroïdes pour les EA + 

Traitement du RGO asymptomatique + 

* Very low-quality evidence : +  
   Low-quality evidence : ++ 
   Moderate quality-evidence: +++ 
   High quality-evidence: ++++  

Consensus	
  ATS/ERS/JRS/ALAT	
  2011	
  
Recommanda=ons	
  SPLF	
  2014	
  



Recommandation Traitement Niveau de preuve* 

Fortement  contre 

Cs en monothérapie  + 

Colchicine  + 

Cyclosporine A + 

Combinaison Cs et IS ++ 

Interféron γ-1b ++++ 

Bosentan  +++ 

Etanercept +++ 

Faiblement contre 

Combinaison NAC-CS-AZT  ++ 

NAC monothérapie  ++ 

Anticoagulants  + 

Pirfenidone ++ à +++ 

Ventilation mécanique  ++ 

Anti-hypertenseurs pour l’HTP associée + 

Traitements sans recommandations:  
•  BIBF 1120 
•  Sildenafil  Anstrom et al. N Engl J Med 2010 

•  Imatinib  Daniels et al. AJRCCM 2010 

•  Macitentan	
  Raghu	
  et	
  al.	
  Eur	
  Respir	
  J	
  2013	
  
•  Ambrisentan	
  Raghu	
  et	
  al.	
  Ann	
  Inter	
  Med	
  2013	
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Prednisone + AZT  
•  + NAC: 600mg x 3/j 
•  ou Placebo 
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background

 

Idiopathic pulmonary fibrosis is a chronic progressive disorder with a poor prognosis.

 

methods

 

We conducted a double-blind, randomized, placebo-controlled multicenter study that
assessed the effectiveness over one year of a high oral dose of acetylcysteine (600 mg
three times daily) added to standard therapy with prednisone plus azathioprine. The
primary end points were changes between baseline and month 12 in vital capacity and
in single-breath carbon monoxide diffusing capacity (D

 

l

 

co

 

).

 

results

 

A total of 182 patients were randomly assigned to treatment (92 to acetylcysteine and
90 to placebo). Of these patients, 155 (80 assigned to acetylcysteine and 75 to placebo)
had usual interstitial pneumonia, as confirmed by high-resolution computed tomog-
raphy and histologic findings reviewed by expert committees, and did not withdraw
consent before the start of treatment. Fifty-seven of the 80 patients taking acetylcys-
teine (71 percent) and 51 of the 75 patients taking placebo (68 percent) completed one
year of treatment. Acetylcysteine slowed the deterioration of vital capacity and D

 

l

 

co

 

:
at 12 months, the absolute differences in the change from baseline between patients
taking acetylcysteine and those taking placebo were 0.18 liter (95 percent confidence
interval, 0.03 to 0.32), or a relative difference of 9 percent, for vital capacity (P=0.02),
and 0.75 mmol per minute per kilopascal (95 percent confidence interval, 0.27 to
1.23), or 24 percent, for D

 

l

 

co

 

 (P=0.003). Mortality during the study was 9 percent
among patients taking acetylcysteine and 11 percent among those taking placebo
(P=0.69). There were no significant differences in the type or severity of adverse events
between patients taking acetylcysteine and those taking placebo, except for a signifi-
cantly lower rate of myelotoxic effects in the group taking acetylcysteine (P=0.03).

 

conclusions

 

Therapy with acetylcysteine at a dose of 600 mg three times daily, added to prednisone
and azathioprine, preserves vital capacity and D

 

l

 

co

 

 in patients with idiopathic pulmo-
nary fibrosis better than does standard therapy alone.

abstract

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at ASSISTANCE PUBLIQUE HOPITAUX PARIS on June 7, 2010 . 
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Background
A combination of prednisone, azathioprine, and N-acetylcysteine (NAC) has been 
widely used as a treatment for idiopathic pulmonary fibrosis. The safety and effi-
cacy of this three-drug regimen is unknown.

Methods
In this randomized, double-blind, placebo-controlled trial, we assigned patients with 
idiopathic pulmonary fibrosis who had mild-to-moderate lung-function impairment 
to one of three groups — receiving a combination of prednisone, azathioprine, and 
NAC (combination therapy), NAC alone, or placebo — in a 1:1:1 ratio. The primary 
outcome was the change in longitudinal measurements of forced vital capacity dur-
ing a 60-week treatment period.

Results
When approximately 50% of data had been collected (with 77 patients in the com-
bination-therapy group and 78 in the placebo group), a planned interim analysis 
revealed that patients in the combination-therapy group, as compared with the 
placebo group, had an increased rate of death (8 vs. 1, P = 0.01) and hospitalization 
(23 vs. 7, P<0.001). These observations, coupled with no evidence of physiological 
or clinical benefit for combination therapy, prompted the independent data and 
safety monitoring board to recommend termination of the combination-therapy 
group at a mean follow-up of 32 weeks. Data from the ongoing comparison of the 
NAC-only group and the placebo group are not reported here.

Conclusions
Increased risks of death and hospitalization were observed in patients with idio-
pathic pulmonary fibrosis who were treated with a combination of prednisone, 
azathioprine, and NAC, as compared with placebo. These findings provide evidence 
against the use of this combination in such patients. (Funded by the National Heart, 
Lung, and Blood Institute and the Cowlin Family Fund; ClinicalTrials.gov number, 
NCT00650091.)
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Table 1. (Continued.)

Characteristic
Combination Therapy

(N = 77)
Placebo
(N = 78)

Patient-reported outcome

Score on Shortness of Breath Questionnaire§

Mean 30.1±20.1 29.1±19.4

Median (IQR) 27.5 (14.0–39.0) 24.0 (16.0–40.0)

Total score on St. George’s Respiratory Questionnaire¶

Mean 38.7±17.4 39.4±17.4

Median (IQR) 38.0 (25.5–47.2) 37.3 (28.0–52.6)

SF-36 aggregate physical score∥

Mean 40.3±9.8 40.6±9.3

Median (IQR) 39.9 (33.4–46.5) 41.7 (35.0–47.7)

SF-36 aggregate mental score∥

Mean 53.9±9.6 55.7±7.4

Median (IQR) 55.7 (49.7–61.3) 56.5 (50.4–61.8)

* Plus–minus values are means ±SD. Combination therapy refers to a three-drug regimen consisting of prednisone, aza-
thioprine, and N-acetylcysteine. There were no significant differences between groups. IQR denotes interquartile range.

† Race or ethnic group was self-reported. Patients could select more than one category.
‡ There is no official upper or lower limit on the composite physiological index. Higher scores indicate more severe disease.
§ Scores on the Shortness of Breath Questionnaire range from 0 to 120, with higher scores indicating worse function.
¶ Scores on St. George’s Respiratory Questionnaire range from 0 to 100, with higher scores indicating better function. The sug-

gested minimal important difference for patients with idiopathic pulmonary fibrosis has been estimated at 5 to 8 points.13

∥ Scores on the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) range from 0 to 100, with higher scores 
indicating better function. The suggested minimal important difference for patients with idiopathic pulmonary fibrosis 
has been estimated at 2 to 4 points.13

Table 2. Safety End Points.*

End Point
Combination Therapy 

(N = 77)
Placebo  
(N = 78) Hazard Ratio P Value

Death — no. (%)

From any cause 8 (10) 1 (1) 0.01

From respiratory causes 7 (9) 1 (1) 0.02

Hospitalization for any cause — no. (%) 23 (30) 7 (9) <0.001

Acute exacerbation — no. (%) 5 (6) 0 0.03

Serious adverse event — no. (%) 24 (31) 8 (10) 0.001

Based on Kaplan–Meier estimate at 60 wk —  
% (95% CI)

Death from any cause 19.8 (9.9–37.2) 2.0 (0.3–13.6) 9.26 (1.16–74.1) 0.01

Death from any cause or hospitalization 43.6 (30.7–59.0) 16.9 (8.7–31.5) 3.74 (1.68–8.34) <0.001

Death from any cause or ≥10% decline in FVC 36.3 (23.7–53.0) 32.4 (19.7–50.3) 1.46 (0.70–3.05) 0.30

* FVC denotes forced vital capacity.
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Double-blind, Placebo-controlled Trial of Pirfenidone
in Patients with Idiopathic Pulmonary Fibrosis
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Tohoku University, Sendai; Department of Respiratory Medicine, Graduate School of Medical Sciences, Kumamoto University, Kumamoto;
Third Department of Internal Medicine and Department of Biochemistry, Sapporo Medical University School of Medicine, Sapporo;
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Kyoto Preventive Medical Center, Kyoto; Department of Radiology, Fukui Medical School, Fukui; Sleep Medical Center, Osaka Kaisei
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Idiopathic pulmonary fibrosis (IPF) is a fatal disorder without an
effective therapy to date. In a double-blind, randomized, placebo-
controlled trial, 107 patients were prospectively evaluated for effi-
cacy of a novel compound, pirfenidone. The difference in the
change in the lowest oxygen saturation by pulse oximetry (SpO2)
during a 6-minute exercise test, the primary endpoint, from base-
line to 6 months was not significant between the two groups (p !
0.0722). In a prespecified subset of patients who maintained a SpO2
greater than 80% during a 6-minute exercise test at baseline, the
lowest SpO2 improved during a 6-minute exercise test in the pirfeni-
done group at 6 and 9 months (p ! 0.0069 and 0.0305, respectively).
Positive treatment effect was demonstrated in secondary end-
points: (1 ) change in VC measurements at 9 months (p ! 0.0366)
and (2 ) episodes of acute exacerbation of IPF occurring exclusively
in the placebo group during the 9 months (p ! 0.0031). Significant
adverse events were associated with pirfenidone; however, adher-
ence to treatment regimen was similar between pirfenidone and
placebo groups. In conclusion, treatment with pirfenidone im-
proved VC and prevented acute exacerbation of IPF during the
9 months of follow-up. Future long-term studies are needed to
clarify the overall safety and efficacy of pirfenidone in IPF.

Keywords: acute exacerbation; antifibrotic agent; idiopathic pulmonary
fibrosis; pirfenidone; 6-minute steady-state exercise test

Idiopathic pulmonary fibrosis (IPF) is a relentlessly progressive
and fatal disorder characterized by high-resolution computed
tomography (HRCT) and histologic features of usual interstitial
pneumonia (UIP) in adults over 50 years of age with exertional
dyspnea, abnormal pulmonary function tests (PFTs), and ineffec-
tive therapy (1, 2). Resting PFTs are routinely used to assess
the functional status and the rate of progression of IPF. Recently,
serial changes in PFTs have been demonstrated to be predictive
of survival in patients with IPF (3–5). The progression of IPF
assessed by PFTs and survival were uninfluenced by IFN-", and
the need for further trials has been emphasized (6–8). End-
exercise hypoxemia during maximal and submaximal steady-
state exercise is a useful measure of severity in IPF (9, 10).
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In addition to the changes in resting PFTs, the international
consensus statement on IPF (1) also suggested the use of mea-
sured oxygen saturation during exercise to monitor the func-
tional status during follow-up as a measure of response to
treatment. A recent study demonstrated that decreased oxygen
saturation by pulse oximetry (SpO2) during 6 minutes of walking
predicted survival in IPF (11). In a modified version of the 6-
minute-walk test, the decrease of SpO2 to 80% during the walk,
the walk velocity, and the distance covered by the patients to
desaturate predicted survival in a recent study of patients with
IPF followed for 5 years (12). We prospectively designed a novel
study using the change in the lowest SpO2 reached during the 6-
minute-walk test as the primary endpoint.

Pirfenidone (5-methyl-1-phenyl-2-[1H]-pyridone; Shionogi
and Co., Ltd., Osaka, Japan; MARNAC Inc., Dallas, TX), a
novel compound with combined anti-inflammatory, antioxidant,
and antifibrotic effects in experimental models of pulmonary
fibrosis (13–22), has therapeutic potential for IPF (23–25).
Prompted by the encouraging results of an open label prospec-
tive phase II clinical study of pirfenidone in patients with ad-
vanced IPF (23), we undertook a prospective clinical trial to
determine its effect on SpO2 with exercise and its correlation
with resting PFTs. The study was aborted in favor of pirfenidone
treatment due to an increased number of acute exacerbations
of IPF in the placebo group.

The results of this trial were presented in part during the
American Thoracic Society International Conference in 2002
(26).

METHODS

Consenting patients with well defined IPF participated in a double-
blind, placebo-controlled, randomized, multicenter, prospective clinical
trial conducted at 25 sites in Japan. The protocol was approved by the
institutional review board at each center, and ongoing efficacy and
safety results were reviewed by an independent Data and Safety Moni-
toring Board (DSMB) at 6-month intervals.

The diagnosis of IPF was in accordance with the international con-
sensus statement (1). While histologic evidence of UIP was not manda-
tory, HRCT evidence of definite or probable UIP pattern in the
appropriate clinical setting was required in all patients. Definite UIP
pattern was defined by basal predominant, subpleural reticular abnor-
mality with traction bronchiectasis and honeycomb cysts and without
atypical features of UIP (2, 27, 28). Probable UIP pattern was defined
as the same as definite UIP pattern, but without traction bronchiectasis.
The presence of other typical clinical features, including bibasilar inspi-
ratory crackles, abnormal PFTs (1), and increased serum levels of
damaged-pneumocyte markers (KL-6 [29] and surfactant proteins A and
D [30]), was required in addition. Eligible patients were 20 to 75 years
of age with adequate oxygenation at rest (PaO2 # 70 mm Hg) and
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Pirfenidone in idiopathic pulmonary fibrosis
H. Taniguchi*, M. Ebina#, Y. Kondoh*, T. Ogura", A. Azuma+, M. Suga1, Y. Taguchie,
H. Takahashi**, K. Nakata##, A. Sato"", M. Takeuchi++, G. Raghu11, S. Kudoh+ and
T. Nukiwa#, and the Pirfenidone Clinical Study Group in Japanee

ABSTRACT: Idiopathic pulmonary fibrosis (IPF) is a progressive lung disease without proven
effective therapy.
A multicentre, double-blind, placebo-controlled, randomised phase III clinical trial was

conducted in Japanese patients with well-defined IPF to determine the efficacy and safety of
pirfenidone, a novel antifibrotic oral agent, over 52 weeks. Of 275 patients randomised (high-dose,
1,800 mg?day-1; low-dose, 1,200 mg?day-1; or placebo groups in the ratio 2:1:2), 267 patients were
evaluated for the efficacy of pirfenidone. Prior to unblinding, the primary end-point was revised;
the change in vital capacity (VC) was assessed at week 52. Secondary end-points included the
progression-free survival (PFS) time.
Significant differences were observed in VC decline (primary end-point) between the placebo

group (-0.16 L) and the high-dose group (-0.09 L) (p50.0416); differences between the two groups
(p50.0280) were also observed in the PFS (the secondary end-point). Although photosensitivity, a
well-established side-effect of pirfenidone, was the major adverse event in this study, it was mild
in severity in most of the patients.
Pirfenidone was relatively well tolerated in patients with IPF. Treatment with pirfenidone may

decrease the rate of decline in VC and may increase the PFS time over 52 weeks. Additional
studies are needed to confirm these findings.

KEYWORDS: Idiopathic pulmonary fibrosis, pirfenidone, progression-free survival time, vital
capacity

I
diopathic pulmonary fibrosis (IPF) is a
devastating, progressive fibrotic lung disease
with a median survival of 3–5 yrs without

proven effective therapy [1, 2]. Recent studies
have suggested that IPF develops from chronic
epithelial cell injury and aberrant activation of
progressive fibrosis [3, 4]. Therefore, the thera-
peutic strategy against IPF has shifted from
corticosteroids and/or immunosuppressants to
antifibrotic agents, as reported in recent clinical
trials [5, 6].

Pirfenidone (5-methyl-1-phenyl-2-[1H]-pyridone;
Shionogi & Co., Osaka, Japan; MARNAC, Dallas,
TX, USA) [7–9] is a promising agent with
therapeutic potential for IPF that has combined
anti-inflammatory, antioxidant and antifibrotic
effects in experimental models of pulmonary
fibrosis [10–14]. Following an open-label phase II
pioneer study [7] and an open-label 1-yr study in
Japan [9], a double-blind, placebo-controlled
clinical trial of pirfenidone in Japanese patients
with IPF demonstrated a lesser decline of vital
capacity (VC) in patients receiving pirfenidone for

9 months [15]. The trial was prematurely termi-
nated by the independent Data and Safety
Monitoring Board (DSMB) because of a higher
incidence of acute exacerbations in the placebo
group than the pirfenidone group. These encoura-
ging results, prompted us to undertake a phase III
1-yr clinical study to examine the therapeutic
effects of pirfenidone on lung functional deteriora-
tion and disease progression in patients with IPF.

MATERIALS AND METHODS
Study subjects
The diagnosis of IPF was in accordance with the
American Thoracic Society (ATS)/European
Respiratory Society (ERS) Consensus statement
[16] and the fourth version of the clinical
diagnostic criteria guidelines for idiopathic inter-
stitial pneumonia in Japan [17]. High-resolution
computed tomography (HRCT) scans of the chest
were reviewed by expert chest radiologists prior
to randomisation; two out of six expert radiolo-
gists independently evaluated the HRCT images
to agree and determine whether the pattern of
usual interstitial pneumonia (UIP) was present or
not in accordance with the predetermined proto-
col (see online supplementary material). In cases
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Pirfenidone in idiopathic pulmonary fibrosis
H. Taniguchi*, M. Ebina#, Y. Kondoh*, T. Ogura", A. Azuma+, M. Suga1, Y. Taguchie,
H. Takahashi**, K. Nakata##, A. Sato"", M. Takeuchi++, G. Raghu11, S. Kudoh+ and
T. Nukiwa#, and the Pirfenidone Clinical Study Group in Japanee

ABSTRACT: Idiopathic pulmonary fibrosis (IPF) is a progressive lung disease without proven
effective therapy.
A multicentre, double-blind, placebo-controlled, randomised phase III clinical trial was

conducted in Japanese patients with well-defined IPF to determine the efficacy and safety of
pirfenidone, a novel antifibrotic oral agent, over 52 weeks. Of 275 patients randomised (high-dose,
1,800 mg?day-1; low-dose, 1,200 mg?day-1; or placebo groups in the ratio 2:1:2), 267 patients were
evaluated for the efficacy of pirfenidone. Prior to unblinding, the primary end-point was revised;
the change in vital capacity (VC) was assessed at week 52. Secondary end-points included the
progression-free survival (PFS) time.
Significant differences were observed in VC decline (primary end-point) between the placebo

group (-0.16 L) and the high-dose group (-0.09 L) (p50.0416); differences between the two groups
(p50.0280) were also observed in the PFS (the secondary end-point). Although photosensitivity, a
well-established side-effect of pirfenidone, was the major adverse event in this study, it was mild
in severity in most of the patients.
Pirfenidone was relatively well tolerated in patients with IPF. Treatment with pirfenidone may

decrease the rate of decline in VC and may increase the PFS time over 52 weeks. Additional
studies are needed to confirm these findings.

KEYWORDS: Idiopathic pulmonary fibrosis, pirfenidone, progression-free survival time, vital
capacity

I
diopathic pulmonary fibrosis (IPF) is a
devastating, progressive fibrotic lung disease
with a median survival of 3–5 yrs without

proven effective therapy [1, 2]. Recent studies
have suggested that IPF develops from chronic
epithelial cell injury and aberrant activation of
progressive fibrosis [3, 4]. Therefore, the thera-
peutic strategy against IPF has shifted from
corticosteroids and/or immunosuppressants to
antifibrotic agents, as reported in recent clinical
trials [5, 6].

Pirfenidone (5-methyl-1-phenyl-2-[1H]-pyridone;
Shionogi & Co., Osaka, Japan; MARNAC, Dallas,
TX, USA) [7–9] is a promising agent with
therapeutic potential for IPF that has combined
anti-inflammatory, antioxidant and antifibrotic
effects in experimental models of pulmonary
fibrosis [10–14]. Following an open-label phase II
pioneer study [7] and an open-label 1-yr study in
Japan [9], a double-blind, placebo-controlled
clinical trial of pirfenidone in Japanese patients
with IPF demonstrated a lesser decline of vital
capacity (VC) in patients receiving pirfenidone for

9 months [15]. The trial was prematurely termi-
nated by the independent Data and Safety
Monitoring Board (DSMB) because of a higher
incidence of acute exacerbations in the placebo
group than the pirfenidone group. These encoura-
ging results, prompted us to undertake a phase III
1-yr clinical study to examine the therapeutic
effects of pirfenidone on lung functional deteriora-
tion and disease progression in patients with IPF.

MATERIALS AND METHODS
Study subjects
The diagnosis of IPF was in accordance with the
American Thoracic Society (ATS)/European
Respiratory Society (ERS) Consensus statement
[16] and the fourth version of the clinical
diagnostic criteria guidelines for idiopathic inter-
stitial pneumonia in Japan [17]. High-resolution
computed tomography (HRCT) scans of the chest
were reviewed by expert chest radiologists prior
to randomisation; two out of six expert radiolo-
gists independently evaluated the HRCT images
to agree and determine whether the pattern of
usual interstitial pneumonia (UIP) was present or
not in accordance with the predetermined proto-
col (see online supplementary material). In cases
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Objectif principal 

CVF à 72 semaines  

Design 

•  Étude randomisée en double insu vs 
placebo, multicentrique internationale 

•  n=779 patients 

CAPACITY 1 
N=344  
Posologie: 2403 mg  

CAPACITY2 
N= 435  
Posologie forte: 2403 mg  
Posologie faible:  1197 mg  
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Pirfenidone in patients with idiopathic pulmonary fi brosis 
(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

Summary
Background Idiopathic pulmonary fi brosis is a progressive and fatal lung disease with inevitable loss of lung function. 
The CAPACITY programme (studies 004 and 006) was designed to confi rm the results of a phase 2 study that 
suggested that pirfenidone, a novel antifi brotic and anti-infl ammatory drug, reduces deterioration in lung function in 
patients with idiopathic pulmonary fi brosis.

Methods In two concurrent trials (004 and 006), patients (aged 40–80 years) with idiopathic pulmonary fi brosis were 
randomly assigned to oral pirfenidone or placebo for a minimum of 72 weeks in 110 centres in Australia, Europe, and 
North America. In study 004, patients were assigned in a 2:1:2 ratio to pirfenidone 2403 mg/day, pirfenidone 1197 mg/day, 
or placebo; in study 006, patients were assigned in a 1:1 ratio to pirfenidone 2403 mg/day or placebo. The randomisation 
code (permuted block design) was computer generated and stratifi ed by region. All study personnel were masked to 
treatment group assignment until after fi nal database lock. Treatments were administered orally, 801 mg or 399 mg 
three times a day. The primary endpoint was change in percentage predicted forced vital capacity (FVC) at week 72. 
Analysis was by intention to treat. The studies are registered with ClinicalTrials.gov, numbers NCT00287729 and 
NCT00287716.

Findings In study 004, 174 of 435 patients were assigned to pirfenidone 2403 mg/day, 87 to pirfenidone 1197 mg/day, 
and 174 to placebo. In study 006, 171 of 344 patients were assigned to pirfenidone 2403 mg/day, and 173 to placebo. All 
patients in both studies were analysed. In study 004, pirfenidone reduced decline in FVC (p=0·001). Mean FVC change 
at week 72 was –8·0% (SD 16·5) in the pirfenidone 2403 mg/day group and –12·4% (18·5) in the placebo group 
(diff erence 4·4%, 95% CI 0·7 to 9·1); 35 (20%) of 174 versus 60 (35%) of 174 patients, respectively, had a decline of at 
least 10%. A signifi cant treatment eff ect was noted at all timepoints from week 24 and in an analysis over all study 
timepoints (p=0·0007). Mean change in percentage FVC in the pirfenidone 1197 mg/day group was intermediate to 
that in the pirfenidone 2403 mg/day and placebo groups. In study 006, the diff erence between groups in FVC change 
at week 72 was not signifi cant (p=0·501). Mean change in FVC at week 72 was –9·0% (SD 19·6) in the pirfenidone 
group and –9·6% (19·1) in the placebo group, and the diff erence between groups in predicted FVC change at week 72 
was not signifi cant (0·6%, –3·5 to 4·7); however, a consistent pirfenidone eff ect was apparent until week 48 (p=0·005) 
and in an analysis of all study timepoints (p=0·007). Patients in the pirfenidone 2403 mg/day group had higher 
incidences of nausea (125 [36%] of 345 vs 60 [17%] of 347), dyspepsia (66 [19%] vs 26 [7%]), vomiting (47 [14%] vs 
15 [4%]), anorexia (37 [11%] vs 13 [4%]), photosensitivity (42 [12%] vs 6 [2%]), rash (111 [32%] vs 40 [12%]), and dizziness 
(63 [18%] vs 35 [10%]) than did those in the placebo group. Fewer overall deaths (19 [6%] vs 29 [8%]) and fewer deaths 
related to idiopathic pulmonary fi brosis (12 [3%] vs 25 [7%]) occurred in the pirfenidone 2403 mg/day groups than in 
the placebo groups.

Interpretation The data show pirfenidone has a favourable benefi t risk profi le and represents an appropriate treatment 
option for patients with idiopathic pulmonary fi brosis.

Funding InterMune.

Introduction
Idiopathic pulmonary fi brosis is a chronic, progressive, 
and fatal lung disease with no known cause or cure. It is 
characterised by progressive dyspnoea and irreversible 
loss of lung function.1 Disease progression is hetero-
geneous; however, the clinical course is ultimately 
deterioration, with an estimated median survival of 
2–5 years.2–4 The uniformly poor prognosis, with paucity of 
treatments, provides a strong rationale for the development 
of novel drugs that target the underlying fi broproliferative 
process and attenuate decline in pulmonary function.

Pirfenidone (5-methyl-1-phenyl-2-[1H]-pyridone) is an 
orally bioavailable synthetic molecule. It was shown to 
regulate the activity of transforming growth factor 
(TGF) β and tumour necrosis factor (TNF) α in vitro;5–9 
and inhibit fi broblast proliferation and collagen synthesis 
and reduce cellular and histological markers of fi brosis 
in animal models of lung fi brosis.6,9–12

Clinical proof of concept was shown in a randomised, 
double-blind, placebo-controlled phase 2 study of 
107 Japanese patients with idiopathic pulmonary 
fi brosis.13 This study was stopped early because an 
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patients with idiopathic pulmonary fi brosis.
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three times a day. The primary endpoint was change in percentage predicted forced vital capacity (FVC) at week 72. 
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at week 72 was –8·0% (SD 16·5) in the pirfenidone 2403 mg/day group and –12·4% (18·5) in the placebo group 
(diff erence 4·4%, 95% CI 0·7 to 9·1); 35 (20%) of 174 versus 60 (35%) of 174 patients, respectively, had a decline of at 
least 10%. A signifi cant treatment eff ect was noted at all timepoints from week 24 and in an analysis over all study 
timepoints (p=0·0007). Mean change in percentage FVC in the pirfenidone 1197 mg/day group was intermediate to 
that in the pirfenidone 2403 mg/day and placebo groups. In study 006, the diff erence between groups in FVC change 
at week 72 was not signifi cant (p=0·501). Mean change in FVC at week 72 was –9·0% (SD 19·6) in the pirfenidone 
group and –9·6% (19·1) in the placebo group, and the diff erence between groups in predicted FVC change at week 72 
was not signifi cant (0·6%, –3·5 to 4·7); however, a consistent pirfenidone eff ect was apparent until week 48 (p=0·005) 
and in an analysis of all study timepoints (p=0·007). Patients in the pirfenidone 2403 mg/day group had higher 
incidences of nausea (125 [36%] of 345 vs 60 [17%] of 347), dyspepsia (66 [19%] vs 26 [7%]), vomiting (47 [14%] vs 
15 [4%]), anorexia (37 [11%] vs 13 [4%]), photosensitivity (42 [12%] vs 6 [2%]), rash (111 [32%] vs 40 [12%]), and dizziness 
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Introduction
Idiopathic pulmonary fi brosis is a chronic, progressive, 
and fatal lung disease with no known cause or cure. It is 
characterised by progressive dyspnoea and irreversible 
loss of lung function.1 Disease progression is hetero-
geneous; however, the clinical course is ultimately 
deterioration, with an estimated median survival of 
2–5 years.2–4 The uniformly poor prognosis, with paucity of 
treatments, provides a strong rationale for the development 
of novel drugs that target the underlying fi broproliferative 
process and attenuate decline in pulmonary function.

Pirfenidone (5-methyl-1-phenyl-2-[1H]-pyridone) is an 
orally bioavailable synthetic molecule. It was shown to 
regulate the activity of transforming growth factor 
(TGF) β and tumour necrosis factor (TNF) α in vitro;5–9 
and inhibit fi broblast proliferation and collagen synthesis 
and reduce cellular and histological markers of fi brosis 
in animal models of lung fi brosis.6,9–12

Clinical proof of concept was shown in a randomised, 
double-blind, placebo-controlled phase 2 study of 
107 Japanese patients with idiopathic pulmonary 
fi brosis.13 This study was stopped early because an 
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on-treatment eff ect also favoured pirfenidone for all-cause 
and disease-related mortality (table 3).

Almost all patients in both studies (765 [98%] of 779) 
reported at least one treatment-emergent adverse event 
(table 4; webappendix p 6). The most commonly reported 
adverse events in the pooled pirfenidone 2403 mg/day 
group, with at least a 1·5-times increased incidence 
relative to placebo, were gastrointestinal events (nausea, 
dyspepsia, vomiting, and anorexia), skin disorders (rash, 
photosensitivity), and dizziness; a dose-response in 
frequency was noted (webappendix p 7). These events 
were generally mild or moderate in severity and without 
any clinically signifi cant consequences. Stevens-Johnson 
syndrome or toxic epidermal necrolysis were not 
reported. Treatment-emergent serious adverse events 
occurred in 113 (33%) of 345 patients in the pooled 
pirfenidone group and 109 (31%) of 347 patients in the 
pooled placebo group (webappendix pp 8–9).

Study treatment was discontinued because of adverse 
events in 51 (15%) of 345 patients in the pooled 
pirfenidone group and 30 (9%) of 347 patients in the 

pooled placebo group; the most common event in both 
groups was idiopathic pulmonary fi brosis (ten [3%] vs 
nine [3%]). The only other adverse events leading to 
treatment discontinuation in more than 1% of patients in 
the pooled pirfenidone groups were rash (fi ve [1%]) and 
nausea (fi ve [1%]).

Substantial laboratory abnormalities (grade 4 or a 
shift of 3 grades—ie, from 0 to 3) occurring more 
frequently in the patients in the pooled pirfenidone 
group were hyperglycaemia (four [1%] of 345 vs 
three [<1%] of 347), hyponatraemia (fi ve [1%] vs 0), 
hypophosphataemia (six [2%] vs three [<1%]), and 
lymphopenia (fi ve [1%] vs 0); none were associated with 
clinical sequelae. More patients in the pooled 
pirfenidone group than in the pooled placebo group 
had elevations in alanine aminotransferase and 
aspartate aminotransferase of more than three times 
the upper limit of normal (14 [4%] vs two [<1%]); 
however, all were reversible and without clinical 
sequelae, and there was no imbalance between groups 
in increases of more than ten times the upper limit of 
normal (one [<1%] and two [<1%] in the pirfenidone 
2403 mg/day and placebo groups, respectively).

Discussion
The results of study 004 showed a pirfenidone treatment 
eff ect on the change in percentage predicted FVC at 
week 72. Signifi cant treatment eff ect was also noted at 
earlier timepoints, in the repeated-measures analysis 

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. †Rank 
ANCOVA (pirfenidone 2403 mg/day vs placebo).
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Pirfenidone 2403 mg/day (n=345)
Placebo (n=347)

Pirfenidone 
2403 mg/day 
(n=345)

Placebo 
(n=347)

Hazard ratio* 
(95% CI)

p value†

Overall

All-cause mortality 27 (8%) 34 (10%) 0·77 (0·47–1·28) 0·315

Idiopathic-pulmonary-fi brosis-related mortality‡ 18 (5%) 28 (8%) 0·62 (0·35–1·13) 0·117

On-treatment§

All-cause mortality 19 (6%) 29 (8%) 0·65 (0·36–1·16) 0·141

Idiopathic-pulmonary-fi brosis-related mortality‡ 12 (3%) 25 (7%) 0·48 (0·24–0·95) 0·030

Data are number (%). *Based on the Cox-proportional hazard model. †Log-rank test (pirfenidone 2403 mg/day vs 
placebo). ‡Assessed by the investigator, who remained masked to treatment assignment. §Defi ned as the time from 
randomisation until 28 days after the last dose of study drug.

Table 3: All-cause and idiopathic-pulmonary-fi brosis-related mortality in the pooled population

Pirfenidone 
2403 mg/day 
(n=345)

Placebo 
(n=347)

Nausea 125 (36%) 60 (17%)

Rash 111 (32%) 40 (12%)

Dyspepsia 66 (19%) 26 (7%)

Dizziness 63 (18%) 35 (10%)

Vomiting 47 (14%) 15 (4%)

Photosensitivity reaction 42 (12%) 6 (2%)

Anorexia 37 (11%) 13 (4%)

Arthralgia 36 (10%) 24 (7%)

Insomnia 34 (10%) 23 (7%)

Abdominal distension 33 (10%) 20 (6%)

Decreased appetite 30 (9%) 10 (3%)

Stomach discomfort 29 (8%) 6 (2%)

Weight reduction 28 (8%) 12 (3%)

Abdominal pain 26 (8%) 12 (3%)

Asthenia 24 (7%) 13 (4%)

Pharyngolaryngeal pain 24 (7%) 16 (5%)

Pruritus 22 (6%) 14 (4%)

Hot fl ush 18 (5%) 4 (1%)

Data are number of patients (%). *Occurring in 5% or more of patients given 
pirfenidone 2403 mg/day in study 004 and study 006, and with an incidence 
1·5 times greater than that in patients given placebo.

Table 4: Treatment-emergent adverse events*





Objectif principal 

CVF à 12 mois 

Design 

•  Étude randomisée en double insu vs 
placebo, multicentrique internationale 
•  Patients:  

-  BIBF 1120: 50 mg/j (n=86) ou 
50mg x 2/j (n=86) ou 100 mg x2/j 
(n=86) ou 150 mg x 2/j (n=85) 
-  Placebo (n=85) 
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Because the signaling pathways activated by several tyrosine kinase receptors have 
been shown to be involved in lung fibrosis, it has been suggested that the inhibition 
of these receptors may slow the progression of idiopathic pulmonary fibrosis.

Methods
In a 12-month, phase 2 trial, we assessed the efficacy and safety of four different 
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patients with idiopathic pulmonary fibrosis. The primary end point was the annual 
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Results
A total of 432 patients underwent randomization to receive one of four doses of 
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vs. 5.46, P = 0.007). Gastrointestinal symptoms (which led to more discontinuations 
in the group receiving 150 mg twice a day than in the placebo group) and increases 
in levels of liver aminotransferases were more frequent in the group receiving 150 mg 
of BIBF 1120 twice daily than in the placebo group.

Conclusions
In patients with idiopathic pulmonary fibrosis, BIBF 1120 at a dose of 150 mg twice 
daily, as compared with placebo, was associated with a trend toward a reduction in 
the decline in lung function, with fewer acute exacerbations and preserved quality 
of life. (Funded by Boehringer Ingelheim; ClinicalTrials.gov number, NCT00514683.)
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comes, suggesting that this agent is a promising 
treatment for idiopathic pulmonary fibrosis, a se-
rious medical condition for which there are few 
therapeutic options.

Although the higher number of discontinua-
tions and dose reductions in the group of patients 
receiving 150 mg twice a day could have intro-
duced bias in the estimates of treatment effect, 
the results of sensitivity analyses for the decline 
in FVC, with discontinuations and dose reductions 
taken into consideration, were similar to the re-
sults of the primary analysis. These observations 
suggest that the early withdrawal of patients in 
the group receiving 150 mg of BIBF 1120 twice 
a day and for whom no follow-up data on FVC were 
available did not skew our observed outcomes.

The results of secondary end-point analyses 
provide consistent support for the dose of 150 mg 
of BIBF 1120 twice a day, and for some end points, 

the data are strengthened by similar results for 
the dose of 100 mg twice a day. The incidence of 
acute exacerbations was significantly lower in the 
group receiving 150 mg twice a day than in the 
placebo group. This result is clinically important, 
since acute exacerbations are associated with rapid 
disease progression, a severe and abrupt decline 
in FVC, and high mortality.19,20 The reduction in 
acute exacerbations in patients receiving 100 mg 
twice a day or 150 mg twice a day may have con-
tributed to the more stable quality of life seen in 
these groups as compared with the other groups, 
which had higher incidences of exacerbations. The 
larger numbers of patients with a clinically mean-
ingful improvement in the SGRQ score in the 
group receiving 100 mg twice a day and the group 
receiving 150 mg twice a day suggest that treat-
ment with BIBF 1120 provided a benefit with re-
spect to the health-related quality of life, an im-

Table 2. Adverse Events.

Event
Placebo  
(N = 85) BIBF 1120

Total  
(N = 428)

50 mg  
Once Daily 

(N = 86)

50 mg  
Twice Daily

(N = 86)

100 mg  
Twice Daily 

(N = 86)

150 mg  
Twice Daily 

(N = 85)

number of patients (percent)

Any adverse event 77 (90.6) 78 (90.7) 78 (90.7) 82 (95.3) 80 (94.1) 395 (92.3)

Most frequent adverse events*

Diarrhea 13 (15.3) 9 (10.5) 17 (19.8) 32 (37.2) 47 (55.3) 118 (27.6)

Cough 17 (20.0) 11 (12.8) 17 (19.8) 20 (23.3) 8 (9.4) 73 (17.1)

Nausea 8 (9.4) 9 (10.5) 8 (9.3) 17 (19.8) 20 (23.5) 62 (14.5)

Bronchitis 11 (12.9) 11 (12.8) 16 (18.6) 7 (8.1) 9 (10.6) 54 (12.6)

Dyspnea 11 (12.9) 7 (8.1) 14 (16.3) 13 (15.1) 6 (7.1) 51 (11.9)

Progression of idiopathic pulmonary fibrosis 11 (12.9) 11 (12.8) 7 (8.1) 9 (10.5) 4 (4.7) 42 (9.8)

Vomiting 4 (4.7) 1 (1.2) 6 (7.0) 11 (12.8) 11 (12.9) 33 (7.7)

Upper abdominal pain 3 (3.5) 6 (7.0) 10 (11.6) 2 (2.3) 10 (11.8) 31 (7.2)

Severe adverse events 20 (23.5) 21 (24.4) 17 (19.8) 19 (22.1) 19 (22.4) 96 (22.4)

Serious adverse events 26 (30.6) 26 (30.2) 23 (26.7) 18 (20.9) 23 (27.1) 116 (27.1)

Fatal adverse events 12 (14.1) 10 (11.6) 4 (4.7) 5 (5.8) 1 (1.2) 32 (7.5)

Adverse events requiring hospitalization 22 (25.9) 22 (25.6) 18 (20.9) 15 (17.4) 23 (27.1) 100 (23.4)

Adverse events leading to study discontinuation 22 (25.9) 20 (23.3) 14 (16.3) 12 (14.0) 26 (30.6) 94 (22.0)

Respiratory, thoracic, and mediastinal disorders 10 (11.8) 8 (9.3) 2 (2.3) 3 (3.5) 4 (4.7) 27 (6.3)

Gastrointestinal disorders 2 (2.4) 2 (2.3) 2 (2.3) 2 (2.3) 14 (16.5) 22 (5.1)

Infections and infestations 6 (7.1) 2 (2.3) 3 (3.5) 2 (2.3) 0 13 (3.0)

Cardiac disorders 6 (7.1) 2 (2.3) 2 (2.3) 1 (1.2) 0 11 (2.6)

* Adverse events defined as most frequent were those having an incidence of more than 10% in any study group.
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Rationale: Animal and human studies support the importance of
the coagulation cascade in pulmonary fibrosis.
Objectives: In a cohort of subjects with progressive idiopathic pul-
monary fibrosis (IPF), we tested the hypothesis that treatment with
warfarin at recognized therapeutic doses would reduce rates of
mortality, hospitalization, and declines in FVC.
Methods: This was a double-blind, randomized, placebo-controlled
trial of warfarin targeting an international normalized ratio of 2.0 to
3.0 in patients with IPF. Subjects were randomized in a 1:1 ratio to
warfarin or matching placebo for a planned treatment period of
48 weeks. International normalized ratios were monitored using
encryptedhomepoint-of-caredevices thatallowedblindingof study
therapy.
Measurements and Main Results: The primary outcome measure was
the composite outcomeof time to death, hospitalization (nonbleed-
ing, nonelective), or a10%orgreater absolutedecline in FVC.Due to
a low probability of benefit and an increase inmortality observed in
the subjects randomized to warfarin (14 warfarin versus 3 placebo
deaths; P ¼ 0.005) an independent Data and Safety Monitoring
Board recommended stopping the study after 145 of the planned
256 subjects were enrolled (72 warfarin, 73 placebo). The mean
follow-up was 28 weeks.

Conclusions: This study did not show a benefit for warfarin in the
treatment of patients with progressive IPF. Treatmentwithwarfarin
was associated with an increased risk of mortality in an IPF popula-
tion who lacked other indications for anticoagulation.
Clinical trial registered with www.clinicaltrials.gov (NCT00957242).

Keywords: idiopathic pulmonary fibrosis; clinical trial; warfarin; anti-
coagulation

Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive lung
disease of unknown cause characterized by the histopathologic
pattern of usual interstitial pneumonia (1, 2). The median sur-
vival of patients with IPF after the onset of symptoms is 2 to
5 years (3). To date, no pharmacologic therapies have defini-
tively been shown to improve survival.

Prior animal and human studies in pulmonary fibrosis pro-
vide a compelling rationale to examine anticoagulation as a ther-
apeutic approach in IPF (4, 5). Large epidemiologic studies
link IPF with thrombosis-related clinical events, such as an
increased risk of acute coronary syndrome and deep vein
thrombosis (6–8). The suspected causal relationship may extend
beyond simple coagulation cascade-induced thrombus forma-
tion, as procoagulant enzymes may directly stimulate fibrosis
via cell surface receptor–mediated responses (9). A previous
clinical trial provided direct evidence of the coagulation cas-
cade in IPF. Furthermore, this unblinded, prospective clinical
trial compared heparin, warfarin anticoagulation, and prednis-
olone with that of prednisolone alone, and demonstrated a
1-year survival benefit of anticoagulation (87 vs. 58%) in 56
patients with IPF who required hospitalization (10). As a result
of this study, the most recent iteration of the joint American
Thoracic Society, European Respiratory Society, Japanese Re-
spiratory Society, and Latin American Thoracic Association
guidelines includes anticoagulation as a choice for a minority
of patients, despite remaining uncertainty regarding its benefits
and harms (1).
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AT A GLANCE COMMENTARY

Scientific Knowledge on the Subject

Idiopathic pulmonary fibrosis (IPF) is a relentlessly pro-
gressive interstitial lung disease with a median survival of 2
to 5 years from onset of symptoms. Despite multiple recent
clinical trials, no definitive therapy is known to alter survival.

What This Study Adds to the Field

This study investigated the safety and efficacy of warfarin
in IPF using a double-blind, placebo-controlled design. Treat-
ment with warfarin was associated with no clinical benefit in
patients with IPF.

event rates for time-to-event variables were computed using theKaplan-
Meier estimator with comparisons based on the log-rank test statistic.
The primary hypothesis was tested using a Cox proportional hazards
regression model, comparing the treatment effect on the primary com-
posite endpoint. Prespecified covariates in this model included an indi-
cator variable for the treatment group and the DLCO measurement from
the baseline assessment.

Randomization and Masking

Subjects were randomly assigned to study arms in a 1:1 ratio, using a
permuted-block design with varying block sizes, to receive either war-
farin or matched placebo. Subjects were stratified by clinical center and
a DLCO threshold of 35% of predicted. Randomization lists were gen-
erated by the study data coordinating center and provided to a phone-
and web-enabled registration system (Almac Clinical Services, Inc.)
that allowed sites to enroll subjects and receive study kits while keep-
ing the study team and subjects blinded to treatment assignment.

INR Testing and Monitoring

Study subjects were provided two strengths of warfarin tablets (1mg and
2.5mg) ormatching placebos. Subjects measured their INRwith encryp-
ted meters (INRatio; Alere, San Diego, CA) at least weekly. Home
monitoring was validated by plasma INR measurement at the week 1

and 16 visits. Individual INR meters and test strips were replaced
and subjects were reinstructed if meter INR readings varied by more
than 30% from the laboratory INR. Efficacy of home INR measures
was determined by time-in-target INR range of all patients, calculated
on the basis of linear interpolation (12), after excluding readings taken
at baseline, during initial warfarin titration (until INR > 2.0), study
drug interruption, or after the discontinuation of study drug.

Statistical Design and Analysis

Sample size justification. The study was designed to have 90% power to
detect a difference in 48-week event-free rates of 70% for the warfarin
group versus 50% for the placebo group. A total of at least 95 adjudi-
cated primary endpoints were required to achieve 90% power with
a two-sided, type I error rate of 0.05 and a 1:1 randomization ratio
(13). These calculations yielded a requisite total sample size of 256
subjects.

Interim Assessments

At the outset of the study, the investigators provided the DSMB
with stopping guidelines for safety concerns or a large efficacy benefit.
The Haybittle-Peto boundary was applied, with a boundary requiring
P less than 0.001 for benefit or harm for the endpoint of all-cause
mortality; the O’Brien-Fleming spending function for group sequential

TABLE 1. PATIENT CHARACTERISTICS

Characteristic Warfarin (n ¼ 72) Placebo (n ¼ 73)

Age, yr 67.3 6 7.1 66.7 6 7.4
67.8 (63.9, 72.3) 66.1 (60.5, 72.8)

Female sex 24 (33) 15 (21)
White 65 (90) 68 (93)
Black 3 (4) 3 (4)
History of smoking 49 (68) 58 (79)
Time since diagnosis, yr 1.8 6 1.9 2.1 6 2.4

1.0 (0.4,3.0) 1.1 (0.4, 3.0)
Taking prednisone at baseline 18 (25) 23 (32)
History of thrombosis* 17 (24) 15 (21)
FVC % predicted 58.9 6 16.2 58.7 6 16.1

54.6 (47.9, 66.6) 57.8 (46.5, 72.6)
DLCO % predicted 33.8 6 12.4 34.6 6 13.4

33.6 (25.8, 40.8) 33.8 (23.8, 45.0)
DLCO % predicted , 35% 40 (56) 36 (49)
PaO2, mm Hg 71.3 6 13.9 72.7 6 15$5

74.1 (60.1, 80.5) 72.1 (62.0, 81.0)
SaO2, % 93.2 6 4.2 92.4 6 5.9

94.5 (92.0, 96.0) 93.9 (91.0, 96.0)
D-dimer 0.9 (1.69) 0.5 (0.3)

0.5 (0.3, 0.7) 0.4 (0.3, 0.7)
6-min walk distance, m 289.2 6 146.3 280.2 6 136.2

305.0 (178.4, 375.0) 300.0 (180.0, 387.0)
Score on Borg Dyspnea Index after walk test (range, 0†–10) 2.7 6 1.7 3.0 6 1.8

3.0 (1.0, 4.0) 3.0 (2.0, 4.0)
Score on Shortness of Breath Questionnaire (range 0†–120) 33.9 6 20.7 42.0 6 23.5

30.5 (18.0, 43.0) 40.0 (25.0, 61.0)
Total score on St. George’s Respiratory Questionnaire (range, 0–100†) 46.2 6 18.0 50.1 6 17.2

43.8 (35.5, 55.8) 50.1 (39.4, 62.9)
SF-36 (range for each subscale, 0-100†)

Aggregate physical score 38.4 6 9.5 34.8 6 9.1
40.2 (32.4, 44.7) 33.5 (28.8, 40.4)

Aggregate mental score 48.2 6 8.6 48.4 6 9.6
46.2 (42.2, 52.0) 44.4 (41.3, 57.2)

Score on EQ-5D
Self-report questionnaire (range, 20.59 to 1.00†) 0.8 6 0.2 0.7 6 0.2

0.8 (0.7, 0.9) 0.7 (0.6, 0.8)
Visual analog scale (range, 0–100†) 73.3 6 15.6 71.0 6 17.1

76.0 (60.0, 85.0) 75.0 (60.0, 84.0)

Definition of abbreviation: DLCO ¼ carbon monoxide diffusion capacity; EQ-5D = European Quality of Life—5 Dimensions.
Data are presented as mean 6 standard deviation, median (25th, 75th percentile), or n (%).
*History of thrombosis includes baseline history of coronary artery disease, pulmonary embolism, deep venous thrombosis,

claudication, cerebrovascular accident, myocardial infarction, or stroke.
y Indicates better score.
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warfarin therapy based on internet-directed, encrypted INR
monitoring at the subject’s home. No patients in our trial were
on warfarin at the time of randomization. The time in target
range of the INR by this home point-of-care methodology was
similar to that achieved in the warfarin-naive cohort of a recent
clinical trial over a similar treatment period (15).

In contrast to our findings, a prior smaller study demon-
strated a significant survival benefit for anticoagulation with
prednisolone compared with prednisolone alone in patients
with IPF (10). Our overall trial design included a matched,

placebo control group, double blinding, and an intention-to-
treat data analysis. Additionally, our treatment protocol did
not include low molecular weight heparin or mandated pred-
nisolone in all subjects. It is unknown if the potential effects of
corticosteroids or short-term heparin administration may have
contributed to the beneficial outcome (16). Additionally, our
trial enrolled patients with a significantly lower DLCO (mean,
34% vs. 62% predicted), with all deaths in both treatment
arms occurring among subjects with enrollment DLCO less than
45%.

TABLE 3. CHARACTERISTICS OF PARTICIPANTS WHO DIED

Cause of Death Acute Exacerbation Occurred DLCO % Predicted FVC % Predicted Age (yr)

Warfarin
Respiratory: pulmonary hypertension No 28 75 72
Respiratory: IPF No 14 37 78
Respiratory: IPF No 18 33 72
Cardiovascular: myocardial infarction No 43 61 67
Cardiovascular: sudden cardiovascular death No 36 53 68
Respiratory: IPF No 27 43 68
Respiratory: IPF No 18 37 63
Respiratory: respiratory failure No 44 86 71
Cardiovascular: sudden cardiovascular death No 25 48 76
Respiratory: respiratory failure No 8 39 77
Respiratory: IPF Yes 17 44 65
Respiratory: IPF Yes 21 58 81
Respiratory: IPF Yes 17 37 66
Respiratory: pneumonia Yes 36 53 69
Summary 4 25.1 6 11.06 50.3 6 15.51 70.9 6 5.37

Placebo
Respiratory: IPF No 18 53 73
Respiratory: IPF No 12 39 72
Respiratory: respiratory failure Yes 16 34 69
Summary 1 15.3 6 3.06 42.0 6 9.85 71.3 6 2.08

Definition of abbreviations: DLCO ¼ carbon monoxide diffusion capacity; IPF ¼ idiopathic pulmonary fibrosis.

Figure 3. Mortality listing with clinical events. IPF ¼ idiopathic pulmonary fibrosis.
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monitoring was planned to assess the primary endpoint approximately
once per year. After a trend in mortality was detected, a general-
purpose futility assessment was conducted to calculate the likelihood
that warfarin therapy would be beneficial in this patient population
(14).

RESULTS

Interim Assessments

On April 5, 2011, an unscheduled interim analysis, as requested
by the DSMB, was conducted due to excess mortality in the war-
farin cohort. TheDSMB recommended terminating the study for
futility; the excess of mortality in the warfarin treatment group
made any benefit of warfarin highly unlikely and created impor-
tant safety concerns. The NHLBI accepted the recommendation
of the DSMB.

Baseline Characteristics

Between December 14, 2009 andApril 1, 2011, 145 subjects were
enrolled: 72 in the warfarin group and 73 in the placebo group
(Figure 1 and Table 1). The mean age for the population was
67 years. Twenty-seven percent of the subjects were women and
92% were white. The mean percent predicted FVC was 59%,
and the mean percent predicted DLCO was 34%. The warfarin
and placebo groups demonstrated no statistically significant dif-
ferences (all P values . 0.05) with respect to demographics and
baseline physiologic parameters. All patients were dosed as if
they were warfarin naive. Forty-one (28%) participants were on
prednisone at study entry. A complete listing of concomitant
medications is provided in Appendix EC.

Primary Endpoint, All-Cause Mortality, and
All-Cause Hospitalizations

A total of 23 primary endpoint events were observed in the
warfarin-treatment group compared with 17 for the placebo-
treatment group (P¼ 0.27) (Figure 2A and Table 2). The warfarin
group was associated with greater all-cause mortality compared
with the placebo group (14 vs. 3; P¼ 0.005) (Figure 2B). Reported
causes of death indicated 11 of the 14 were respiratory-related in
the warfarin group versus three of the three in the placebo group
(Figure 3 and Table 3). There were also three cardiovascular
deaths in the warfarin group versus none in the placebo group.
No deaths were attributed to bleeding. The warfarin group also
demonstrated an increased rate of combined all-cause hospitaliza-
tion and all-cause mortality (P ¼ 0.034) (Figure 2C).

Safety and Secondary Endpoints

There were no significant treatment effects observed in the
physiologic secondary endpoints (FVC, 6-minute walk distance,

DLCO), or in the QOL indicators from baseline to 48 weeks (for
complete listing of results, see Appendix EC). Additionally,
warfarin did not benefit any of the predefined patient subgroups
(Figure 4). Central adjudication confirmed the occurrence of
acute exacerbations of IPF in six participants in the warfarin
group compared with two participants in the placebo group
(P ¼ 0.17). During the course of the trial, five of the eight
participants with confirmed acute exacerbations died. Adjudi-
cation further confirmed two participants with major bleeding
events in the warfarin group compared with one participant
with a major bleeding event in the placebo group (P ¼ 0.62)
and six participants with minor bleeding events in warfarin
group compared with two participants with minor bleeding
events in the placebo group (P ¼ 0.17). INR monitoring dem-
onstrated values less than 1.5 or greater than 3.0 only 6.8% and
9.3% of the time, respectively, with a median time in target
range (2.0–3.0) of 59%. The median time to reach an INR
greater than or equal to 2.0 was 10 days (25th and 75th percen-
tiles of 7 and 18 d). Additionally, compared with the placebo
group, the D-dimer levels were significantly suppressed in the
warfarin-treatment group at the 16-week measure relative
to baseline.

DISCUSSION

The ACE-IPF trial is the first placebo-controlled, double-blind
study with an intent-to-treat evaluation of anticoagulation ther-
apy in IPF. In this study, the use of warfarin in patients with
progressive IPF was associated with increased mortality when
compared with placebo (adjusted hazard ratio, 4.85; 95% con-
fidence interval, 1.38–16.99). Warfarin did not impact QOL
measures or secondary endpoints. The DSMB recommended
discontinuation of the study based on the low probability of
demonstrating study drug efficacy and an excess of mortality
in the warfarin treatment arm. The cause of the excess mortality
events remains unknown, but the events do not appear to be
related to the known safety profile of warfarin.

The ACE-IPF study was stopped before reaching the prespe-
cified interim analysis boundaries for the composite primary end-
point or all-causemortality. However, a trend of highermortality
in the warfarin group was observed along with similar trends in
all-cause hospitalization, respiratory-related hospitalization, and
acute exacerbation of IPF. Together, these trends pointed to the
possibility that warfarin treatment contributed to a worsening of
the underlying respiratory status in these patients. This effect did
not appear to be explained by baseline imbalances or influenced
by individual centers, and, if proven true, worsening of respira-
tory status by warfarin is an entirely novel consequence of this
therapy.

Point-of-care INRmonitoring has been used in prior trials. To
our knowledge, this is the first clinical trial to double-blind

TABLE 2. TIME TO EVENT RESULTS

Warfarin (N ¼ 72)* Placebo (N ¼ 73)* Log-Rank P Value Adjusted Hazard Ratio†

Primary endpoint 23/72 17/73 0.271 1.32 (0.70, 2.47)
42.1% (29.6%, 57.3%) 39.0% (25.8%, 55.9%)

All-cause mortality 14/72 3/73 0.005 4.85 (1.38, 16.99)
28.1% (16.8%, 44.8%) 6.2% (2.0%, 18.1%)

Combined all-cause mortality or nonelective,
nonbleeding hospitalizations

21/72 10/73 0.020 2.12 (1.00, 4.52)
38.4% (26.4%, 53.6%) 23.7% (13.4%, 40.1%)

Combined all-cause mortality or >10% FVC drop 18/72 12/73 0.280 1.44 (0.69, 2.99)
37.0% (24.0%, 54.2%) 25.1% (14.9%, 40.2%)

Definition of abbreviations: CI ¼ confidence interval; DLCO ¼ carbon monoxide diffusion capacity.
* Data are presented as number of events/number of subjects (top rows) and 48-week Kaplan-Meier event rate estimate (95% CI) (bottom rows).
yHazard ratio (warfarin vs. placebo) with a 95% CI adjusting for baseline DLCO.
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Objectif principal 

Variation CVF à 12 mois 

Design 

•  Étude randomisée en double insu vs 
placebo, multicentre, anglaise 

•  Patients: FPI (n=170) et PINS (n=11) 
-  Cotrimoxazole: 960 mg x 2/j (n=95) 

-  Vs placebo (n=86) 

•  PaWents	
  traités	
  par	
  IS	
  (prednisone,	
  AZT	
  ou	
  
MMF),	
  du	
  NAC	
  ou	
  une	
  détérioraWon	
  EFR 



Mortalité	
  
5.7%	
  vs	
  21.5%	
  (HR	
  :	
  0.21	
  [IC95%	
  :	
  0.06-­‐0.78],	
  p=0.02)	
  	
  

•  Mortalité	
  significaWvement	
  plus	
  élevée	
  chez	
  les	
  paWents	
  recevant	
  un	
  IS	
  dans	
  le	
  groupe	
  
placebo	
  (p=0.015).	
  

•  Incidence	
  moindre	
  des	
  infecWons:	
  pneumonies	
  (0%	
  vs	
  9.3%,	
  p=0.002),	
  infecWons	
  
respiratoires	
  basses	
  (29.4	
  vs	
  44.2,	
  p=0.04)	
  et	
  infecWons	
  des	
  VAS	
  (6.5	
  vs	
  16.3,	
  p=0.039).	
  	
  



Objectif principal 

Cough Quality of Life 
Questionnaire  

Design 

•  Étude randomisée mono-centrique en 
double-aveugle versus placebo, en 
cross-over. 

•  Patients: n=24 

-  Traitement de 12 semaines avec un wash-
out de 2 semaines 

-  Début: 50 mg/j et augmenté à 100mg/j en 
cas de persistance de la toux 

-  20 patients ont achevé les deux périodes 



Effets	
  adverses:	
  74%	
  vs	
  22%,	
  p=0	
  .001	
  (consWpaWon:	
  36%,	
  verWges:	
  27%,	
  malaises:	
  14%,	
  anorexie:	
  
5%	
  et	
  bradycardie	
  asymptomaWque:	
  5%)	
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  la	
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  §  PH-­‐métrie	
  +	
  :	
  68%-­‐94.1%	
  des	
  cas	
  de	
  FPI	
  

§  >	
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  PID,	
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  BPCO	
  
§  Hernie	
  hiatale:	
  39%	
  	
  
§  53%-­‐75%	
  asymptomaWques	
  	
  
§  Reflux	
  acide	
  sous	
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  IPP:	
  63%	
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•  Étude	
  rétrospecWve:	
  204	
  cas	
  de	
  FPI	
  
pris	
  en	
  charge	
  dans	
  2	
  centres	
  



51%	
  
49%	
  





§  Déclin	
  CVF:	
  -­‐0.06L	
  (IC95%:	
  -­‐0.11	
  à	
  -­‐0.01)	
  vs	
  	
  -­‐0.12L	
  (IC95%:	
  -­‐0.17	
  à	
  -­‐0.08)	
  
§  Soit	
  une	
  différence	
  de	
  0.07L	
  (IC95%:	
  0	
  à	
  0.14),	
  p=0.05	
  
§  Y	
  compris	
  après	
  ajustement	
  sur	
  le	
  SAOS	
  et	
  son	
  traitement	
  



Acute	
  exacerba=on	
  
p=0.0017	
  

All-­‐cause	
  hospital	
  admission	
  
p=0.18	
  

All-­‐cause	
  mortality	
  
p=0.12	
  

Combined	
  endpoint	
  of	
  all	
  three	
  
p=0.40	
  



Treatment	
  of	
  IPF	
  with	
  laparoscopic	
  an=-­‐reflux	
  surgery	
  
is	
  associated	
  with	
  improvement	
  in	
  FVC	
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•  Série	
  rétrospecWve	
  monocentrique	
  (Seakle):	
  n=14	
  	
  
•  Progression	
  EFR,	
  persistance	
  d’un	
  reflux	
  acide	
  à	
  la	
  pH-­‐métrie	
  malgré	
  un	
  Tt	
  

médical	
  et	
  péristalWsme	
  œsophagien	
  non	
  aboli	
  à	
  la	
  manométrie	
  
•  Bonne	
  tolérance	
  malgré	
  la	
  foncWon	
  altérée	
  -­‐	
  hospitalisaWon	
  d’une	
  nuit	
  	
  

Gain	
  de	
  0.08L	
  (3.5%)	
  	
  
10/14	
  paWents	
  amélioraient	
  leur	
  CVF	
  	
  



•  RecommandaWons	
  thérapeuWques	
  françaises	
  
•  Cs	
  et	
  IS	
  non	
  recommandés	
  
•  Pirfenidone	
  dans	
  les	
  formes	
  de	
  FPI	
  certaines	
  ou	
  probables,	
  légères	
  à	
  

modérées	
  (CVF	
  ≥	
  50%,	
  DLCO	
  ≥	
  35%)	
  après	
  informaWon	
  du	
  paWent	
  
-­‐  Etude	
  ASCEND	
  aux	
  EU	
  
-­‐  Etude	
  PANORAMA	
  (Pirfénidone	
  +	
  NAC	
  vs	
  Pirfénidone)	
  

•  Inclusion	
  dans	
  les	
  essais	
  thérapeuWques:	
  hkp://clinicaltrials.gov/	
  
-­‐  Etude	
  RAINIER	
  et	
  étude	
  RIFF	
  

•  Comorbidités:	
  
-­‐  Variées	
  
-­‐  Modalités	
  de	
  dépistage	
  et	
  intérêt	
  du	
  Tt	
  à	
  mieux	
  évaluer	
  
-­‐  Tt	
  an=-­‐reflux:	
  anW-­‐acides	
  ?	
  prokinéWques	
  ?	
  chirurgie	
  ?	
  

•  Ne	
  pas	
  retarder	
  une	
  inscripWon	
  sur	
  liste	
  de	
  TP	
  et	
  améliorer	
  soins	
  palliaWfs	
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