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Guideline for IPF treatment 



Paradigm changes in IPF treatment  

Antiinflammatory Antioxidant Antifibrotic

New drugs 

INFIGENIA 
(2005)

CAPACITY
(2011)
PANTHER-IPF
(2012,2014)
ASCEND
(2014)
INPULSIS 
(2014) 

Combination

Precision  
Medicine 



N Engl J Med 2005;353:2229-42

INFIGENIA 

Pd+ AZAT(2mg/kg)
vs. 

Pd+ AZAT(2mg/kg)+ 
NAC (600mg tid )



N Engl J Med 2005;353:2229-42

Pd+ AZAT(2mg/kg)Pd+ 
AZAT(2mg/kg)+ 
NAC (600mg tid )



N Engl J Med 2005;353:2229-42

PFT changes at 6 and 12 months  

180ml

0.75mmol/min/kPa

P=0.02

P=0.003



N Engl J Med 2012;366:1968-77.

PANTHER-IPF 



N Engl J Med 2012;366:1968-77.

PD+AZAT+ NAC

vs. 

Placebo



N Engl J Med 2012;366:1968-77.



CAPACITY 

Lancet 2011; 377: 1760–69

• 110 centres in 13 countries

• 40–80 years 

• Dx of IPF in the previous 48 months

• 50% ≤FVC ≤ 90%

• 35% ≤ DLco ≤ 90%

• 6MWD ≥150 m



Noble et al. Lancet 2011; 377: 1760–69

FVC changes 





INPULSIS 



• 1066 patients

• 205 sites in 24 countries in the Americas, Europe, Asia, and Australia. 

• Nintedanib: placebo 3:2

• ≥40 years 

• Dx of IPF in the previous 5Ys

• FVC ≥ 50%

• 30% ≤ DLco ≤ 79%

INPULSIS-Inclusion criteria 

Richeldi et al. N Engl J Med 2014;370:2071-82



INPULSIS™ trials: Study design1,2

• Two double-blind, placebo-controlled Phase III studies with replicate design (INPULSIS™-1 and -2)

• 52-week treatment period followed by 4-week follow-up 

• 3:2 randomisation ratio for OFEV®:placebo 

• Treatment interruption and/or dose reduction to 100 mg bid allowed to manage adverse events

• Patients who prematurely discontinued trial drug were asked to attend all visits as planned 

• Visits 6a, 7a and 8a were for blood sampling for laboratory tests only. 
Bid; twice-daily; EOT, end of treatment; R, randomisation.
1. Richeldi L, et al. N Engl J Med 2014; 370: 2071–2082; 2. Richeldi L, et al. Respir Med 2014; 108: 1023–1030.

OFEV® 150 mg bid

4

Visit 

Follow-up

Placebo

5236241262

Screening

560Week

1 2 3 4 5 6 6a 7 7a 8 8a 9/EOT Follow-up

3018 44

R

N=1,066 



Richeldi et al. N Engl J Med 2014;370:2071-82

INPULSIS

Annual rate of decline in FVC 



• Bid, twice-daily; CI, confidence interval; HR, hazard ratio.
Richeldi L, et al. N Engl J Med 2014; 370: 2071–2082.

OFEV® 150 mg bid (n=638) Placebo (n=423)

Patients with ≥1 acute exacerbation, n (%) 12 (1.9) 24 (5.7)

Placebo

OFEV®   150 mg bid

HR 0.32 

(95% CI; 0.16–0.65)

p=0.001

No. of patien
ts

OFEV® 638 634 629 613 610 602 597 593 589 580 572 563 548      503

Placebo 423 419 416 409 408 404 396 393 390 384 380 371 363      345

INPULSIS

Time to first AE : Pooled data



Costabel et al. AM J RESPIR CRIT CARE MED 2016;193:178-185 



Costabel et al. AM J RESPIR CRIT CARE MED 2016;193:178-185 

Time to first AE in subgroups by baseline FVC



Lancet Respir Med 2019;7: 60–68

INPULSIS-ON



Change from baseline in FVC in INPULSIS-ON

Lancet Respir Med 2019;7: 60–68



Lancet Respir Med 2019;7: 60–68

Major adverse CV events, MI, and bleeding



ASCEND



• 555 patients

• 127 sites in 9 countries Pirefenidone 2403mg : placebo 1:1

• 40–80 years 

• 50% ≤FVC ≤ 90%

• 30% ≤ DLco ≤ 90%

• 6MWD ≥150 m

ASCEND- Inclusion criteria 

King, Jr et al. N Engl J Med 2014;370:2083-92



King, Jr et al. N Engl J Med 2014;370:2083-92

ASCEND

Primary and Secondary outcome



King, Jr et al. N Engl J Med 2014;370:2083-92

ASCEND & CAPACITY

Mortality 



Noble et al. Eur Respir J 2016; 47: 243–253

Proportion of patients 
with (FVC) % decline 
⩾10% or death 

Pooled data from ASCEND and CAPACITY



Albera et. Al Eur Respir J 2016;48:843-851 

Disease progression proportions
(Post-hoc analysis of CAPACITY/ASCEND)



Noble et al. Eur Respir J 2016; 47: 243–253

Pooled data from ASCEND and CAPACITY



Costabel et al. Sardoidosis Vasc Diffuse Lung Dis. 2014;31:198-205

RECAP: An open-label
extension of pirfenidone in IPF



Costabel et al. Sardoidosis Vasc Diffuse Lung Dis. 2014;31:198-205

RECAP: An open-label
extension of pirfenidone in IPF



Costabel et al. Respiration 2017;94:408–415

RECAP: Open-label study of the long-tern safety of 

pirfenidone in patients with IPF



Costabel et al. Respiration 2017;94:408–415

RECAP: On-treatment survival from the first dose of 

pirfenidone



N Engl J Med 2014;370:2093-101.



N Engl J Med 2014;370:2093-101.



N Engl J Med 2014;370:2093-101.

Changes from baseline in FVC 

P=0.77



Initial Treatment 
Treatment  with antifibrotics

over 3months 
Tuberc Respir Dis, Published online Dec. 13, 2021 

62.4% 79.2%

Treatment of IPF in Korea 



Am J Respir Crit Care Med Vol 192, Iss 12, pp 1475–1482.

• chromosome 11p15.5 

• TOLLIP encodes toll interacting protein (TOLLIP)

: inhibitory adaptor protein acting downstream from the toll-like receptors(TLRs). 

• MUC5B encodes a highly glycosylated mucin-5B precursor protein (Mucin-5B) 

:contributes to airway mucus production



Am J Respir Crit Care Med Vol 192, Iss 12, pp 1475–1482.

PANTHER cohort baseline characteristics &genotypes 



Am J Respir Crit Care Med Vol 192, Iss 12, pp 1475–1482.

CC genotype CT genotype TT genotype

Composite endpoint-free survival

This investigation demonstrates that the genetic makeup of individuals with IPF may influence their 

response to N-acetylcysteine therapy. These findings also highlight the importance of 

pharmacogenetics in IPF and support systematic biospecimen collection in IPF clinical trials so that

genetic subgroups predisposed to treatment-related benefit or harm can be identified.





• Anti Connective tissue growth factor Ab

:Pamrevlumab (FG-3019)

• Preferential Phosphodiesterase 4B

: BI 1015550 

Future Treatment 



Richeldi et al. Lancet Respir Med 2020;8: 25–33



PRAISE : phase 2 

Richeldi et al. Lancet Respir Med 2020;8: 25–33



PRAISE : phase 2 

Richeldi et al. Lancet Respir Med 2020;8: 25–33

FVC decline ≥10% or Death



Title A Phase 3, Randomized, Double-Blind, Placebo-Controlled Efficacy and Safety 

Study of Pamrevlumab in Subjects With Idiopathic Pulmonary Fibrosis (IPF)

Study drugs Pamrevlumab (30mg/kg iv every 3 weeks vs. placebo), 1:1  allocation 

Inclusion criteria IPF Dx <7 years, HRCT :≥10% to <50% reticulation and <25% honeycombing

FVC >45% and <95%, DLco ≥25% and ≤90%

Not currently receiving treatment for IPF with an approved therapy

Tx period 48 weeks

enrollment 356participants

Primary outcome Change in FVC (L) [ Time Frame: Baseline to Week 48 ]

Start date June 18, 2019

Completion date June 30, 2024

Phase 3 trial Zephyrus I



Title Zephyrus II: A Phase 3, Randomized, Double-Blind, Placebo-Controlled Efficacy 

and Safety Study of Pamrevlumab in Subjects With Idiopathic Pulmonary Fibrosis 

(IPF)

Study drugs Pamrevlumab (30mg/kg iv every 3 weeks vs. placebo), 1:1  allocation 

Inclusion criteria IPF Dx <7 years, HRCT :≥10% to <50% reticulation and <25% honeycombing

FVC >45% and <95%, DLco ≥25% and ≤90%

Previously treated with an approved IPF therapy but discontinued at least 1 week prior

Tx period 48 weeks and open-label extension phase for 48weeks

Estimated enrollment 340 participants

Primary outcome Time to Disease Progression [ Time Frame: Up to Week 48 ]

Start date September 30, 2020

Completion date May 31, 2023

Phase 3 trial Zephyrus II



Richeldi et al. N Engl J Med 2022;386:2178-87.

Preferential Phosphodiesterase 4B



Richeldi et al. N Engl J Med 2022;386:2178-87.



Richeldi et al. N Engl J Med 2022;386:2178-87.

Mean change in FVC 



Title A Double Blind, Randomized, Placebo-controlled Trial Evaluating the Efficacy and 

Safety of BI 1015550 Over at Least 52 Weeks in Patients With Idiopathic 

Pulmonary Fibrosis (IPF)

Study drugs BI 1015550 high dose, low dose, placebo

Inclusion criteria IPF Dx, HRCT :≥10% to <50% reticulation and <25% honeycombing

FVC ≥45% and DLco ≥25% and ≤90%

No or on a stable therapy with nintedanib or pirfenidone

Tx period 52 weeks

Estimated enrollment 963 participants

Primary outcome Absolute change from baseline in Forced Vital Capacity (FVC) (mL) at Week 52 

Start date September 19, 2022

Completion date November 30, 2024

Phase 3 trial



• N-Acetylcysteine

-INFIGENIA 

-PANTHER-IPF

• Pirfenidone

- CAPACITY

- ASCEND

• Nintedanib

- INPULSIS 

• New drugs

Take Home Messages 
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