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Idiopathic pulmonary fibrosis ( IPF)

Healthy 
subject

지속적으로 진행되는 섬유화를 특징으로 하는
원인 미상의 간질성 폐질환 (interstitial pneumonitis)

IPF

Extracellular matrix collagen 

deposition

(Myo)Fibroblast proliferation 

Dysregulated alveolar epithelial cell
repair



IPF: 현재까지의 병인



Repetitive  Alveolar epithelial cell injury 

• Genetic factors

• Environmental  
factors

• Aging (senescence)

• Epigenetic 
reprogramming

Front Pharmacol. 2021; 12: 797292.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8807692/


Mutation
- surfactant protein c (SFTPC), A2(SFTPA2) : abnormal surfactant folding
→ increased  ER stress → apoptosis 증가

- telomerase : shortening of telomere length correlates with worse 
survival in IPF

Polymorphism

- MUC5B promotor :  gain of function,
30-40% of western IPF

overexpressed distal bronchiolar epithelium.  
: excess mucin production and 

impaired mucociliary clearance
activation of UPR 

IPF- Genetic factors



Small airway reduction and fibrosis is an early 
pathology in IPF 
- loss of terminal bronchioles, thickening of small airway walls

in the region of  no microscopic fibrosis 

AJRCCM 204, 1048–1059, 2021



- MUC5B promotor variant (gain of function)
: overexpression of MUC5B in bronchioloalveolar junction

reduced mucocillary clearance



Senescence : accelerated aging

- Telomere mutations, 
shortening

- Reducing mitochondrial 
biogenesis

- Metabolic change

- Protein misfolding : SPC, 
MUC5B

Annu. Rev. Pathol. Mech. Dis. 2022. 17:515–46



Korea; highest incidence and prevalence of      
IPF estimates 

Maher et al. Respir Res (2021) 22:197



Annual incidences and prevalence in Korea ; 
nation wide cohort study

Lee et al. BMC Pulmonary Medicine (2023) 23:54

IPF



Prevalence of co-morbidities of IPF in 
korea

COPD  > Lung cancer  > Pul. HTN GERD  >  dyslipidemia  > HTN > DM 

Lee et al. BMC Pulmonary Medicine (2023) 23:54



Korea IPF Cohort (KICO) Registry- 32 university hospital
- 2008 group : 2000-2008. diagnosed IPF
- 2018 group : 2010- 2018

Ann Am Thorac Soc 18, 780–787, 2021



Clinical feature and outcome of IPF : Analysis of the 
Korea IPF Cohort (KICO) Registry

• 2139 IPF ( From 2008)
• Mortality ( from 2016)

• Tuberc Respir Dis 2022;85:185-194



Prognostic and predictive factors

• KL-6

Blood KL-6 levels predict treatment response to antifibrotic 
therapy in patients with idiopathic pulmonary fibrosis

Respir Res. 2022; 23: 334.

High base line KL-6 (> 500U/ml)All IPF subjects ( N=188)

0.707, p = 0.029

• DP : decline in FVC > 10% or DLCO > 15% after 6 month PFD

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9733030/


Effective(FDA approved) Drug in IPF

N Engl J Med 2018;378:1811-23



Pirfenidone : Potential mechanisms for the 
suppression of fibrogenesis

Patient Preference and Adherence 2014:8 361–370



Nintedanib : Mode of action in lung fibrosis

Eur Respir J 2015; 45: 1434–1445

- Triple tyrosine kinase inhibitor
; FGFR , PDGFR,  VEGFR

:  blocking fibroblast into       
myofibroblast and migration

: anti-inflammatory activity
: anti- angiogenesis 



Clinical phenotypes of  IPF ; heterogenous

Accelerated variant

Lancet 2011; 378: 1949–61



Clinical course

AJRCCM 2016; 15 194:989

- Only  8 % of IPF subjects 
show stable  FVC after 1 
year

- 18 death during study 
period

- single-center study based on daily hand-held spirometry

- 50  subjects of IPF 



When to start treatment with antifibrotic drugs

1) poor prognosis 

- median survival  3-5 yrs, worse than most of cancers

2) unpredictable behavior

- speed of progress is variable ; slow, rapid, exacerbation

3) FVC tends to decline

- mean annual FVC decline in placebo > 200ml

4) Changes in FVC is associated with increased mortality

- 10% decline in FVC within either 6 or 12 months  is  associated with 

a significant increase in mortality

Four reasons for early treatment



Reasons given by pulmonologists for not treating with 
“mild” IPF in an international survey

Respiration. 2019;96:514–24.



Early treatment is effective in early IPF

Thorax. 2017; 72(4): 340–346. Eur Respir J 2016; 48: 843–851 |



Efficacy in anti-fibrotics in advanced IPF

• Advanced IPF : FVC < 50% and/or DLCO <30% 

• 502 IPF  subjects with Tx. PFD or nintedanib ( 13% had 
advanced IPF)

• FVC, DLCO, mortality : mild- moderate vs advanced  IPF

Respirology. 2021;26:982–988. Adv Ther. 2020; 37(5): 2303–2316.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7467484/


When to stop therapy

• Unbearable side effects

• Lack of efficacy    - non-adequate response to therapy   

: absolute decline of > 10% in FVC

Nathan SD, et al. Thorax 2016;71:429–435



Continued treatment with PFD reduced risk 
second >10 % FVC decline or death

Nathan SD, et al. Thorax 2016;71:429–435



Efficacy of low dose PFD ;real world experience 

Sci Rep. 2020; 10: 21218.

In total, 234 IPF, with 92 patients not treated with pirfenidone 
(control group) and 142 patients treated with pirfenidone

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7719184/


Dose modification during pirfenidone treatment 
for IPF

• Multicenter prospective postmarketing study of PFD, KOREA

• Classified most frequently administered dose during 48wks , 1800, 1200, < 1200mg

• 143 IPF subjects

Frontiers in pharmacology .2022.1025947



Lung surgery in IPF patients

• Lung surgery significantly increased risk of acute 
exacerbation , > 20%

• Perioperative use of pirfenidone decreased 

IPF acute exacerbation in lung cancer patients undergoing 
pulmonary resection

- 2wks 1200mg/day before operation

- 38 out of 39 patients

Respir Res 2016; 17:90



Challenges in the development of new treatment

• Incomplete knowledge of mechanism of disease

• Lack of optimal experimental models

• Diagnostic pitfalls

• Limitation of  RCTs – Disease heterogeneity



N Engl J Med 2018; 378:1811-1823



Ongoing clinical trials about some investigational 
compounds for IPF.



Summary

• IPF is progressive irreversible fibrotic lung disease

• Aberrant reparative response to repetitive alveolar epithelial 
injury in a genetically susceptible ageing individual

• The incidence and prevalence of IPF are increasing 
dramatically with age

• Early treatment with anti-fibrotics, such as pirfenidone and 
nintedanib, is beneficial in slowing lung function decline, 
reducing exacerbations, and improving progression-free 
survival.

• Due to an incomplete response to the current drug, novel 
drug candidates targeting fibrosis were needed. 



Thanks for your attentions
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