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FVC 50-90% pred. & DLco 30-90% pred

FVC >50% pred. & DLco 30-79% pred



Statistics for cancer are  from the US National Cancer Institute



Burden of Severe IPF patients in real world  

 ILD 연구회 2017  IPF registry 환자코호트 (N= 978) 
• Stratification on the lung function (total = 841, missing data 137)

1) FVC > 90% predicted : 18.2% (N=180)

2) FVC <50% (A) 혹은 DLco <35% (B)인중증환자

: (A): 9.0%, (B): 7.8%, (A) or (B): 13.0% (N=110)

3) FEV1/FVC <0.7로폐쇄성장애를동반하지만명백한 IPF 환자: 6.5% (N=65)



Severe idiopathic pulmonary fibrosis 

Patients with FVC <50 % predicted and/or DLco predicted <35% are usually 
excluded from clinical trials in IPF

A discrepancy from clinical trials to real-life experiences

The circumstance of severe IPF patients are similar to those of patients with an 
advanced neoplastic disease 



Today’s Topic 

Balance between effectiveness and treatment-related 
risk 

The decision to treat or not ?

FVC predicted <50% and/or DLco predicted <30 or 35% 

Anti-fibrotic agents are effective for severe IPF patients? 



Total of 1247 patients
Eligibility criteria for the CAPACITY and ASCEND studies:

FVC % pred ⩾50% and DLCO % pred ⩾35% or 30%

Eur Respir J 2016; 47: 243–253



Subgroup 
analysis of 
change in 

FVC % 
predicted



Subgroup 
analysis of 

safety 
outcomes at 

1 year



Am J Respir Crit Care Med 2016; 193: 178–185



Forest plot for the annual rate of decline in FVC (ml/yr)



Forest plot for the time to first investigator-reported AE over 52 weeks 

IPF patients with more severe reductions in FVC are at greater risk of AE.
Nintedanib may be more likely to provide a benefit on reducing the risk of AE 

in individuals with more severe lung function impairment



Change from baseline in SGRQ total score at week 52



from clinical 
trials to 
real-life 

experiences

• Consistent effect of nintedanib or pirfenidone in 
subgroups of patients with more impaired lung 
function

 on disease progression and /or AE, 
symptoms

• But, in more severe (excluded from clinical 
trials) IPF patients ? 



Respiration 2016;92:98–106

• Older patients 

• mean FVC markedly lower than in INPULSIS (64 vs. 80% pred)

• treatment was started on average 5.8 years after IPF diagnosis (1.6 years in the INPULSIS)

• the majority of patients (70%) - pirfenidone for longer than 1 year



FVC before and after initiation of treatment with Nintedanib

stable disease (n = 30) disease progression (n = 18)



The patients (N=21)
who had not responded to pirfenidone in the previous 6 months

(stable disease, N = 13) (disease progression, N=8)

 In stable disease group 

FVC change in the 6 months prior 
to nintedanib
: mean (SEM) -17.3% (6%).

FVC change  after 6 months of 
nintedanib
: mean (SEM) 2% (1.8%).



INPULSIS-ON, the open-label extension of the INPULSIS trial 



Absolute change in 
(a) and relative (b) 
change in FVC from 

baseline 
FVC to week 48 



Adverse 
events 



• The decline in FVC in INPULSIS-ON 
in both subgroups was similar to 
that in INPULSIS, suggesting that 
nintedanib may have a similar 
effect on disease progression in 
patients with advanced disease

• A higher proportion of patients 
with baseline FVC <50 % predicted 
had serious adverse events 
(63.4 % vs. 39.3 %) and fatal 
adverse events (22.0 % vs. 9.6 %).



Baseline characteristics at start of INPULSIS and INPULSIS-ON trials





Study design 

A national, multicenter, retrospective real-life 
study (ILD Italian Network) 

41 patients with FVC ≤50% and/or DLCO ≤35% 
predicted

Assessment of nintedanib effect at the –6-
month, 0, and +6-month time points





Respiratory Medicine (2013) 107, 1431 -1437



• Pirfenidone was effective even in patients with baseline FVC values of <60%

• Pirfenidone was more effective in the group with a greater decline of FVC prior to therapy



• There was no correlation between anorexia and disease severity



Respiratoty  investigation 53(2015) 279–287



• Shah’s classification of IPF severity 

1) % FVC <65%

2) The lowest SpO2 < 88% with exertion 
on room air

3) DLco 50% or less 

• The

• definition of disease severity

1) None of 3 features → mild 

2) 1 of the three features → moderate 

3) 2 or 3 of the three features→ severe



Progression-free survivalChange in vital capacity from baseline to week 52

Mild

moderate

severe



 Conclusion

• Pirfenidone attenuated VC decline at all grades of severity

• Pirfenidone have better efficacy in the subpopulation with mild-grade IPF



Real life Study



Study design 

 Observational, retrospective, multicenter (12 ILD centers)

 Stratification of patients (128 patients)

I. % FVC at baseline (>75% and <75%)

II. GAP index at baseline (stage I vs. II/III) 

 Monitoring lung function decline 
 1-yr before, Baseline, 1-yr after pirfenidone 



Pirfenidone effect in IPF patient with lower FVC  



Pirfenidone effect in IPF patient with GAP Ⅱ/Ⅲ



Message from this real life study 

Pirfenidone reduced the rate of annual FVC decline (p= 0.065)

Pirfenidone provided significant treatment benefit for patients with moderate-
severe disease

It suggests that the drug may also be effective in patients with more advanced 
disease



Retrospective study (N=43)  

Advanced IPF (FVC% predicted< 50% and/or DLco% predicted <35%) 

receiving pirfenidone for at least 6 months

Pulmonary Pharmacology & Therapeutics 46 (2017) 48-53



The trend towards stability in both functional indices after 6-months of pirfenidone 
However, pirfenidone failed to halt disease progression after one year of treatment



Similar treatment response irrespective of disease severity

FVC <50%  (N=12) FVC >50% (N=31) P 

Rate of %FVC decline 
6 months before 
treatment

- 7.3 ± 4.3 - 1.3 ± 3.4 P= 0.006

Rate of %FVC decline at 
6 months post-
treatment initiation

4.7 ± 8.9 0.6 ± 11.8 P= 0.2

Rate of %FVC decline at 
12 months  post-
treatment initiation

- 3.3 ± 10.8 - 6.2 ± 12.2 P=0.7



a single centre retrospective observational study, in UK



Impact of age, BMI, 
FVC, and DLCO
on discontinuations 
due to AEs

Pirfenidone

J. Clin. Med. 2016, 5, 78; doi:10.3390



A total of 186 subjects

IPF and non-IPF lung fibrosis 

Subjects had significant respiratory impairment at baseline

The large proportion requiring home oxygen therapy (117 of 186 subjects/ 63%)

Mean diffusion capacity of carbon monoxide (DLCO) was 36±14%

Respirology (2017) 22, 1171–1178



Subjects had significant respiratory impairment at baseline



Clinical characteristics associated with disease severity 
(FVC % pred., DLCO % pred. and home oxygen use) 

had no association with adverse event frequency and 
drug discontinuation



•What is the effectiveness in other fields of 
pulmonary disease that is destined to die



Progression-free survival : median 11·0 months vs 10.9 months
time-to-treatment failure :  median 13·7 months vs 11·5 months



Pembrolizumab prolongs overall survival and has a favourable benefi t-to-risk profile 
in patients with previously treated, PD-L1-positive, advanced NSCLC. 



Analysis of progression-free survivalAnalysis of overall survival

Median overall survival 

10·4 /12·7 months vs 8.5 months 

Median progression-free survival 

5·0 months vs 4·1 months
5·2 months vs 4·1 months



Statistics for cancer are  from the US National Cancer Institute



My opinion

 From clinical trials to real-life studies

A few, but consistent evidences of beneficial effect in severe IPF patients 
with antifibrotic drugs

No more increased adverse events-related to antifibrotic drugs  in severe 
IPF patients 

 No alternative medical treatment option in severe IPF patients 

We should consider anti-fibrotic treatment  in severe IPF patients      


