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Interstitial lung disease 

• A large number of conditions involving

– Parenchyma of the lung- the alveoli 

– Alveolar epithelium 

– Capillary endothelium

– Spaces between these structures, as well as the perivascular 

and lymphatic tissues

→ except malignant disease and infection 



• Most common form of idiopathic interstitial pneumonias

• A specific form of chronic, progressive fibrosing interstitial 

pneumonia of unknown cause

• Limited to the lungs, and associated with the 

histopathologic and/or radiologic pattern of UIP

• Incidence and prevalence 

– 2006-2012 US Incidence: 14.6 cases per 100,000 persons/year

Prevalence : 125.2 cases per 100,000 population

• Risk factors: smoking, occupational exposure

Clinical Handbook of Interstitial Lung disease, 2018

Idiopathic pulmonary fibrosis



Am J Respir Crit Care Med. 2011;183(6):788-824

Histopathology of UIP pattern 



RA-ILD Asbestosis

IPF • Differential diagnosis of UIP pattern

✓ CTD - ILD (esp. RA)

✓ Chronic hypersensitivity pneumonitis

✓ Amiodarone pulmonary toxicity

✓ Asbestosis

✓ (Fibrosing NSIP → UIP pattern)

UIP ≠  Idiopathic pulmonary fibrosis! 

UIP pattern in HRCTs of different diseases



• Male > female, older age (typically over the age of 50) 

• Insidious onset of symptoms: DOE, cough

• Heterogeneous disease course

• Poor prognosis: previously, median survival of 2-3 years after dx

Ley B. et al. AJRCCM 2011

Clinical presentation of IPF
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2011 2015

Guideline for treatment of IPF





• Antifibrotic, anti-inflammatory, antioxidant effects

• 4 phase III RCTs
✓ Japan: 275patients, 52 wks → Approved in Japan

• primary endpoint: FVC decline 

• 1800mg  group (-0.09 L) vs Placebo (-0.16 L)  p = 0.0416

✓ CAPACITY trial (004/006): 435/344 patients, 72 wks → Approved in Europe (2011)
• primary endpoint: change in % predicted FVC 

• 004 only met the primary endpoint 

➔ 2403mg group ( −8·0%) vs placebo (−12·4%) p =0.001

✓ ASCEND trial: 555 patients, 52 weeks → Approved in U.S (2014)
• primary endpoint: change in FVC or death

• Reduction of 47.9% in the proportion of patients who had an absolute decline of ≥10% in the % of the 
predicted FVC or who died (p<0.001)

• Deduction of 43% of relative risk of death or disease progression (p<0.001)

➔ Pooled analysis : reduced the risk of death at 1Y by 48% (p<0.01) 

lowered the risk of respiratory-related hospitalization  (p=0.001)   

slowed the worsening of dyspnea in patients with GAP II/III or FVC <80%

• RECAP trial: observational study - long term safety and efficacy

Pirfenidone



Primary and key secondary outcomes



Pooled data from 3 RCTs



Side effect of pirfenidone in RCTs 

Drug, Healthcare and Patient Safety 2020:12



Side effect of pirfenidone in Korean patients FVC<50% predicted or 

DLCO <35% predicted



Reasons for discontinuation in Korean patients 

Adv Ther (2020) 37:2303–2316



• 현재 국내에서 보험으로 처방 가능

• 급여기준

Pirfenidone in Korea 

FVC ≥ 50% 

And

DLCo ≥ 35%

And

6MWT ≥ 150m

1) FVC≤ 90% or DLCO ≤ 80%

2) FVC > 90% and DLCO > 80%     

인 경우 아래 중 두가지 이상 해당

가) 연간 FVC 10% 또는 200ml 이상 감소

나) 임상증상 악화

다) 흉부영상 악화 소견



• Dose titration

✓ 200mg tablet x 3/day  → 400mg x 3/day → 600mg x 3/day

✓ 부작용에 따라 약물 중단 또는 감량

• GI intolerance

• 식사 중 또는 식사 직후에 약물 복용

• Prokinetics, antacid

• Skin rash

✓ Antihistamine, topical steroid

• Photosensitivity

✓ Sunscreen (SPF-50), hat, long sleeves, if severe → steroid or siler

sulfadiazine  

Management of side effect 



• If AST and ALT elevations are >3 to ⩽5 ULN without 

symptoms or hyperbilirubinaemia, reduce the dose or 

interrupt until values return to normal

• If AST and ALT elevations are >3 to ⩽5 ULN and 

accompanied by hyperbilirubinaemia, permanently 

discontinue pirfenidone

• If AST or ALT are >5 ULN, permanently discontinue 

pirfenidone

Management of side effect 



• An intracellular inhibitor  of multiple tyrosine kinase receptors including 

VEGFR, FGFR, and PDGFR

• Originally developed an anti-angiogenetic anti-cancer agent

• 3 RCTs 

✓ TOMORROW trial: phase II

✓ INPULSIS I/II trial: phase III (52wks)

• Primary endpoint: Adjusted annual rate of change in FVC

• Nintedanib (-114.7 ml) vs placebo (-239.9 ml) 95% CI = 77.7–172.8

➔ Post-hoc analysis: reduction in the risk of on-treatment mortality 

reduction of 47% in the time of the first AE (p = 0.0047) 

• INPULSIS-ON trial: long term safety and efficacy

Nintedanib (Ofev)



INPULSIS



INPULSIS



INPULSIS-ON



Side effect of Nintedanib

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



• 현재 국내에서 보험으로 처방 불가능

• 약제비 지원 제도

• 흔한 부작용 - 설사

✓ Loperamide

✓ 용량 조절 (150mg → 100mg)

Nintedanib in Korea 

구분
기초생활수급자
차상위계층 환자

일반 환자

150mg 60 capsule (30days)
- 약 300만원

1,400,000 지원 1,000,000 지원

100mg 60 capsule (30days)
- 약 150만원

700,000 지원 500,000 지원



• INJOURNEY trial: open-label, randomized, phase IV, 12 weeks 

Combination of antifibrotics

AJRCCM, 2018:197 (3); 356–363

Nintedanib + add-on pirfenidone

Nintedanib
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• INJOURNEY trial: open-label, randomized, 12 weeks 

Combination of antifibrotics

AJRCCM, 2018:197 (3); 356–363



• Pirfenidone + add-on nintedanib

• 24-week, single-arm, open-label, phase IV study

Combination of antifibrotics

Eur Respir J 2018; 52: 1800230



Timing of treatment initiation

Watch and waitWatch and wait ?

The earlier 

the better? 



Timing of treatment initiation

• 2015 ATS/ERS/JRS/ALAT IPF treatment guidelines 

➔ No recommendations regarding timing of treatment initiation

• German guidelines 

➔ Antifibrotic therapy should be recommended to symptomatic 
patients at time of diagnosis

• Swiss position paper

➔ Proposing treatment to patients with IPF when diagnosis is made, 
especially for patients who have experienced disease progression

• French guidelines 

➔ Treating patients with IPF when the patient is diagnosed 



The earlier the better

AnnalsATS 2019:16 (7) 

CAPACITY→ RECAP



Watch and wait

Am J Respir Crit Care Med. 2016;194:989–97

8% of patients showing stability in FVC over 1 year



Benefit vs Risk of Treatment
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New potential drugs

Presse Med 49 (2020) 104025



PRAISE: phase 2 of pamrevlumab

Lancet Respir Med 2020; 8: 25–33



Long-term treatment with PRM-151

Lancet Respir Med 2019; 7: 657–64



FLORA: phase 2a of GLPG1690

Lancet Respir Med 2018
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Treatment of cough

• Rule out other conditions causing cough 

✓ex GERD, ACEI, etc

• Conventional antitussive therapies

✓ cough syrups, dextromethorphan, codeine, etc

Curr Opin Support Palliat Care 2019, 13:000–000



Treatment of cough

Curr Opin Support Palliat Care 2019, 13:000–000



PAciFy Cough trial

• A Multicenter, Double Blind, Placebo Controlled, Crossover Trial of 

Morphine Sulfate for the Treatment of Pulmonary Fibrosis Cough

• Drug: Morphine Sulfate

✓ 5mg table x 2  per day for 14 days

• Patients will then crossover after a 7 day wash out period

• Primary outcome

✓ The percent change in daytime cough frequency (coughs per hour)



Meta-analysis of opioid for breathlessness

Ekström M, Bajwah S, Bland J M, et al. Thorax 2018;73:88–90.



➢ Well tolerated antidepressants

▪ Sertraline: 4 weeks RCT – negative

▪ Mirtazapine

✓an antagonist at α2-adrenergic, H1, 5HT2A/C and 

5HT3 receptors, resulting in serotonin, norepinephrine 

and dopamine release

Selective serotonin reuptake inhibitors (SSRI) 



• Inclusion

▪ COPD, ILD, cancer or chronic heart failure

▪ mMRC score of 3 or 4 despite optimal treatment of underlying 

disease(s) 

▪ prognosis of ≥2 months

• Oral mirtazapine (15 mg/day) or placebo for 28 days

• Primary endpoint: number of patients recruited across 

three hospitals over 12 months, with a target of 60

BETTER-B feasibility trial

Higginson IJ, et al. Thorax 2020;75:176–179. 



Higginson IJ, et al. Thorax 2020;75:176–179. 
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Oxygen therapy

• 2011 ATS guideline

– Prompt initiation of supplemental oxygen in patients with 

clinically significant resting hypoxemia

• 2015 BTS guidelines

– Ambulatory oxygen should not be routinely offered to 

patients who are not hypoxic at rest

– the possible benefit of ambulatory oxygen for individual 

patients with severe exertional breathlessness

Clinical Handbook of Interstitial Lung disease, 2018



Lancet Respir Med 2018; 6: 759–70

AmbOx trial

prospective, open-label, mixed-method, crossover randomised controlled trial 

✓ Patients with fibrotic interstitial lung disease

✓ not hypoxic at rest but hypoxic on 6MWT



Lancet Respir Med 2018; 6: 759–70

AmbOx trial



Rehabilitation

Breathe 2016; 12: 130–138.



Change in 6-minute walk distance

J Thorac Dis 2020;12(3):1041-1055.

Exercise vs Control



Change in 6-minute walk distance

J Thorac Dis 2020;12(3):1041-1055.

Pre versus Post exercise training



Change in St. George’s Respiratory Questionnaire

J Thorac Dis 2020;12(3):1041-1055.

Exercise vs Control



Change in St. George’s Respiratory Questionnaire

J Thorac Dis 2020;12(3):1041-1055.

Pre versus Post exercise training



Suggested single supervised exercise session

Breathe 2016; 12: 130–138.



Breathe 2019; 15: 198–215.

Palliative care for patients with respiratory disease



Lung transplantation



Lung transplantation in Korea – KONOS database



Lung transplantation in Korea

Transplantation Proceedings, 50, 2759e2763 (2018) 2759.



Stem cell treatment in IPF

▪ Mesenchymal stem cell 

✓ Non-haematopoietic, multipotent stromal cells having the ability to 

differentiate into tissue derived from a single germ layer

✓ Have anti-inflammatory effects, migratory properties and 

immunoprivilege

✓ Several animal models have suggested that MSCs can ameliorate 

inflammation and reduce the degree of fibrosis



Human studies of MSC therapy in IPF

Transplantation Proceedings, 50, 2759e2763 (2018) 2759.

Cell type Delivery and 

dose

Safety results Efficacy results

J Transl Med. 

(2013) 

11:171.

(phase Ib)

autologous 

adipose derived 

stromal cells-

stromal vascular 

fraction

Endobronchial, 

0.5 × 106

cells/kg bwt in 

10cc; 3 dosages 

over 3 months

No difference in 

AEs compared 

with placebo. No 

ectopic tissue 

formation

Cell-treated patients did not

deteriorate in both functional

parameters and indicators of QoL

Respirology

(2014) 

19:1013–8. 

(phase Ib)

Allogeneic 

placental MSCs

IV, 1 & 2 ×
106cells/kg; one 

dose

Minor and 

transient acute 

AEs

Stable lung function. 

No evidence of worsening fibrosis

Chest (2017) 

151:971–81

(phase I)

AETHER 

study

Allogeneic BM-

MSC

IV, one dose:

20 × 106 (n = 3) 

100 × 106 (n = 3) 

200 × 106 cells 

(n = 3)

No treatment-

emergent serious 

AEs. Two non-

treatment related 

deaths due to 

progression of 

IPF

3.0% decline in % pred FVC and 5.4% 

decline in % pred DLCO

Clin Respir J. 

(2018). 

Longitudinal 

study

autologous 

adipose derived 

stromal cells-

stromal vascular 

fraction

Endobronchial, 

0.5 ×
106 cells/kg of 

Bwt in 10cc; 3 

dosages over 3 

months

No difference in 

AEs compared 

with placebo. No 

ectopic tissue 

formation

Median overall progression-free

survival 26 months. Median overall

survival 32 months. All patients alive for 

at least 2 years after first

Administration
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• Drugs for slowing the progression of IPF

▪ Pirfenidone (Anorexia, GI intolerance, skin reaction)

▪ Nintedanib (Diarrhea, LFT abnormality)

✓ Decreased mortality & acute exacerbation

✓ Similar effects in patients with early/advanced IPF

✓ Importance of management of side effect and dose 

titration 

▪ Ongoing clinical trials for new drugs

Summary 



• Drugs for symptom control

✓ Antitussive, PPI (?)

✓ Studying drugs: Inhaled PA101, morphine, mirtazapine

• Non-pharmacological management

– Rehabilitation

– Oxygen therapy

– Lung transplantation

– MSC therapy 

Summary 



Thank you for your attention 


