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Introduction  

• Idiopathic pulmonary fibrosis 
• Chronic, progressive lung disease of unknown cause 

characterized by the histopathological pattern of UIP 

Preserved VC and DLco 

 No significant benefit (FVC) 

Risks of death and hospitalization ↑ 

Reduced disease progression 

Reduced the decline in FVC 



Comparison of recommendations 

 

Raghu et al. Am J Respir Crit Care Med 2015; 192: e3-19. 



Pirfenidone - CAPACITY  

• Mechanisms of action 
• Anti-inflammatory, antifibrotic, and antioxidant properties, 

with antagonism of activities mediated by TGF β1 & TNF α 

• Mean change from baseline in % predicted FVC 

CAPACITY 004 CAPACITY 006  pooled analysis 

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



Pirfenidone - ASCEND 

 

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



Nintedanib-INPULSIS 

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



Annual rate of decline in FVC 

Trial 
Active 
drug 

Placebo 
Difference in mL 

(relative difference %) 

Annual rate of decline in FVC (as 
assessed by linear slope analysis) 
ASCEND 
INPULSIS-1 
INPULSIS-2 

 
 

-164 
-114.7 
-113.6 

 
 

-280 
-239.9 
-207.3 

 
 

116 (41.5%) 
125.3 (52%) 
93.7 (45%) 

Absolute mean change from 
baselines over time 
ASCEND 
INPULSIS-1 
INPULSIS-2 

 
 

-235 
-95.1 
-95.3 

 
 

-428 
-205.0 
-205.0 

 
 

193 (45.1%) 
109.9 (53.6%) 
109.8 (53.6%) 

Spagnolo et al. Drug Discov Today. 2015;20:514-24. 



Limitations of clinical trials 



Limitations of clinical trials 

 

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



Limitations of clinical trials 

 

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



Diagnostic algorithm  

 

Raghu et al. Am J Respir Crit Care Med 2011;183:788-824. 

UIP pattern 

Possible UIP pattern 



Key problems in diagnostic approach 

• HRCT misdiagnosis 
• Atypical HRCT findings : GGO/ pleural effusion, nodules 

• Interobserver variation 

• Surgical lung biopsy  
• Clinical contraindications (comorbidities, severity, old age,) 

• Criteria which can select patients who can undergo a SLB 
with an acceptably low risk 

• Bronchoalveolar lavage 
• Increase the index of suspicion for alternative disorders 

• Lack of integration of clinical data in the 
designation of the diagnostic likelihood of IPF 



Cohort study in Denmark 

 

Hyldgaard et al. Respir Med. 2014;108:793-9. 



Severity - GAP index 

 

Tomassetti et al. Curr Opin Pulm Med 2015, 21:463–9. 

Hyldgaard et al. Respir Med. 2014;108:793-9. 

 

Predictor Points 

G : Gender Female 0 

Male 1 

Male 1 

A : Age (years) ≤60 0 

61-65 1 

> 65 2 

P : Physiology 

FVC, % predicted > 75 0 

50-75 1 

< 50 2 

DLCO, % predicted > 55 0 

36-55 1 

≤ 35 2 

Cannot perform 3 

Total possible points 8 

Stage 
Points 

I 
0-3 

II 
4-5 

III 
6-8 

Mortality 

1-year 5.6 16.2 39.2 

2-year 10.9 29.9 62.1 

3-year 16.3 42.1 76.8 

n=37 (30.6%) 

n=55 (45.5%) 

n=23 (19.0%) 



Uncertainties regarding FVC 

• Forced vital capacity (FVC) 
• Measure of lung function  

• Strong 

• Logical to monitor for a change in a lung function 
parameter (progressive decline in a restrictive pattern) 

• Weak 

• Threshold for a clinically meaningful decline in FVC is 
uncertain 

• Not been validated as a surrogate for likelihood of 
death or other clinically meaningful efficacy variables 

• Effect on mortality would be the most unequivocal 
and clinically important measure of efficacy 



Comorbidities in Danish cohort 

Hyldgaard et al. Respir Med. 2014;108:647-53. 



Applications in Real world 

특발성 
폐섬유화증 ? 

진단 
치료-효과/ 
부작용 
예후 
… 

Pirfenidone 
Nintedanib 



When to start 

Cottin et al. Eur Respir Rev 2014; 23: 106-10. 

2007 2016 



Interstitial lung abnormalities in LDCT 

 

Jin et al. Radiology. 2013;268:563-71. 

. 



Which drug to use 

 

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

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



Agents in current clinical trials 

 

Rangarajan et al. Drugs 2016;76: 291-300. 



When to discontinue 

 

Xaubet et al. Arch Bronconeumol. 2013;49(8):343–53. 

. 



Long term treatment after progression 

 

Nathan et al. Thorax. 2016. 

. 



Adverse events - pirfenidone 

•   

Valeyre et al. Respirology. 2014;19:740-7. 

Costabel et al. Adv Ther 2014; 31: 375-91. 



Long term clinical experience 

Cottin et al. Eur Respir Rev 2015; 24: 58–64. 

. 



Real world experience with pirfenidone 

 

Cottin et al. Eur Respir Rev 2015; 24: 58–64. 



Adverse events - Nintedanib 

 

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



Treatment goal 

• IPF : progressive scarring with destruction of 
the normal alveolar architecture of the lung 

Return to normal 
lung tissue 
 
 
 
 

Impossible !! 

Slowing the rate of 
deterioration  
Extending survival time 
Slow disease progression 
Delay respiratory failure 
 

Expectations 
 
 
 



Cost-effectiveness 

 

Loveman et al. BMC Pharmacol Toxicol. 2014; 15:63. 

. 



Older patients 

• May not respond in the same manner to treatment 

• Presence and severity of comorbidities must also be 
balanced against any treatment benefits 

• Cardiac, renal and liver failure may increase 
complications of therapy (could be contraindications) 

• Compliance is a major issue in management 

• Treatment should only be commenced in subjects 
who would attend consistent follow up 



In Korea 

• Predicted forced vital 
capacity(FVC): ≥50%  

• Predicted carbon monoxide 
diffusing capacity(DLco): ≥ 35% 

• 6분 보행검사 ≥ 150m 이상 

• 단, 폐쇄성기도질환, 교원성질
환, 다른 원인으로 설명되는 간
질성폐질환 및 폐이식 대기등
록 환자는 투여대상에서 제외 

• 위험분담제 적용  
건강보험심사평가원 

2014.8. - 식약처 심사중 



Early diagnosis and treatment 

 

Putman et al. Am J Respir Crit Care Med 2014;189: 770-8. 



Summary  

• Early diagnosis 

• Uncertain diagnosis/ Invasive procedure 

• Treatment  

• Patient : comorbidities, severity, old age 

• Medication : regimen, timing of start, duration, S/E 

• Efficacy : lung function, mortality   

• Personalized treatment 


