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증례

• 67/M

• 6개월 전부터 시작된 기침의뢰됨

동반증상: 호흡곤란 mMRC Gr 2-3 

• 과거력 : 특이 사항 없음.

• 현 흡연자: 50 갑년

• 직업력: 특이 사항 없음

• PE

chest: inspiratory crackle in both lower thorax 







• 자가항체검사: 특이소견없음

• FEV1/FVC ratio: 0.62 

FEV1 (%) pred: 51.5% (1.43L)

FVC (%)  pred: 61.7% (2.3L)

• DLCO: 50.3%

• 6MWT: distance 305 m, 95% (resting)-> 90% (lowest)



Initial Symptoms N (%)

Asymptomatic 308 (14.4)

Dyspnea 1,112 (52)

mMRC 1.4 ± 1.0 

Cough 1,077 (50.4)

Fever 36 (1.7)

Chest pain 57 (2.7)

Clinical Features, Diagnosis, Management, and Outcomes of Idiopathic 

Pulmonary Fibrosis in Korea: Analysis of the Korea IPF Cohort (KICO) Registry

Tuberc Respir Dis 2022; 85: 185-194



Comorbidities Prevalence

DM 10-42% in IPF 

COPD 6-67% in IPF

Gastroesophageal reflux 0–94% in IPF

Pulmonary hypertension 3-86% in IPF 

Congestive heart failure 4-26% in IPF

Coronary artery disease 3-68% in IPF 

Pulmonary embolism 3-6% in IPF 

Lung cancer 4–23% in IPF

Obstructive sleep apnea 60–90% in IPF, 50% in SSc-ILD, 65% in sarcoidosis

Depression and anxiety >20% in ILDs, 21-49 % in IPF

Eur Respir Rev 2017; 26: 160027

Lancet Respir Med 2017; 5: 72-84



Am J Respir Crit Care Med 2022;  205: pp e18–e47



Cough 

• Common

• Prevalence: ∼ 80%, no reliable data 

• More in advanced form

• Significant impairment in quality of life and prognosis

• Consequence of the underlying inflammation or fibrosis

• Presence of a co-morbidity 



Curr Opin Support Palliat

Care 2019; 13:143–151



CHEST 2017; 152(4):833-841



Mechanisms 

• Increased sensitivity of the cough reflex

• Architectural distortion of the airways resulting from 
fibrosis 

• Airway inflammation (mast cells in fibroblastic foci)

• Changes in mucus production and clearance



Comorbidities 

• Cough-variant asthma

• Upper airway cough syndrome

• Gastroesophageal reflux (GERD)

• Obstructive sleep apnea (OSA)

• Medication:  ACE inhibitor et al. 



Eur Respir Rev 2016; 25: 278–286



CHEST 2018; 154(4):904-917



CHEST 2021; 160(5):1774-1782



CHEST 2021; 160(5):1774-1782

Cromolyn sodium

Inhibition of mast cell degranulation and mast cell-mediated immune activation

Reduction of  C-fibre sensory nerve activity



Treatment 

• Low-dose prednisolone

• Neuromodulators 

(gabapentin, pregabalin, amitriptyline, baclofen, opioids)

• Thalidomide

• Antifibrotic agents: pirfenidone, nintedanib (?)

• Speech therapy

• Azithromycin

• Gefapixant (P2X3  receptor antagonist)

• Inhaled cromolyn sodium [RVT-1601, formely (PA 101)]



Azithromycin: an immunomodulatory and anti-inflammatory antibiotic with 

antifibrotic properties in vitro and in animal models of lung fibrosis

Two 12-week intervention periods

(azithromycin 500 mg three times per week or placebo three times per week).

25 patient for randomization→ 20 patient completed study 

Ann Am Thorac Soc 2021;  18:  2018–2026



Ann Am Thorac Soc 2021; 18: 2018–2026



24-h cough frequency over 12 weeks in COUGH-1 (A) and 24 weeks in COUGH-2 (B) 

Lancet 2022; 399: 909–23 

18.5% ↓ in 45mg 14.6% ↓ in 45mg 



Pulm Ther 2021;  7:471–486



Am J Respir Crit Care Med 2022;  205:1084–1092

Cromolyn sodium



Am J Respir Crit Care Med 2022;205:1084–1092



Am J Respir Crit Care Med 2022;205:1084–1092



Dyspnea 

• dys (‘painful’, ‘difficult’) and pneuma (‘breath’)

• Subjective experience of breathing discomfort that consists 
of qualitatively distinct sensations that vary in intensity

(1999 ATS consensus statement)

• Common in ILD (up to 90% in IPF)

• Severity → quality of life and mortality in patients with ILD



N Engl J Med 1995; 333:1547-1553



Am J Respir Crit Care Med 2012; 185: 435–452



Clin Chest Med 2019; 40: 405–420



Dyspnea and comorbidities 

• COPD 

• Pulmonary hypertension

• Obesity 

• Obstructive sleep apnea 

• Depression



Management

• Disease-modifying  pharmacotherapy (antifibrotic drugs)

• Control of comorbidities 

(bronchodilators, sildenafil or inhaled treprostinil)

• Benzodiazepine, opioids or antidepressant (depression)

• Pulmonary rehabilitation

• Oxygen therapy 



Oxygen therapy

• Decrease or prevent short of breath

• Decrease risk of pulmonary hypertension

• Lower heart rate

• Increase activity level

• Improve sleep quality 



• For adults with interstitial lung disease (ILD) who have severe chronic 

resting room air hypoxemia, we recommend prescribing long-term 

oxygen therapy for at least 15 h/d 

(strong recommendation, very-low-quality evidence).

• For adults with ILD who have severe exertional room air hypoxemia, 

we suggest prescribing ambulatory oxygen 

(conditional recommendation, low-quality evidence).

Am J Respir Crit Care Med 2020;  202: pp e121–e141



Am J Respir Crit Care Med 2020; 202: pp 1345–1359



Pulmonary rehabilitation 

Ther Adv Respir Dis 2017; 11 

115–128



Cochrane Database of Systematic Reviews 2021, Issue 2. Art. 
No.: CD006322.
DOI: 10.1002/14651858.CD006322.pub4.







Pulmonary Fibrosis Foundation



Gastroesophageal Reflux Disease

• The prevalence: ∼ 90%

• Risk factor for aspiration and microaspiration

• Possible mechanism for development and progression of IPF 

• 2011 and 2015 updated guideline for IPF 

Regular antacid treatment for patients with IPF 

(conditional recommendation, very low confidence in estimates of 

effect)



Am J Respir Crit Care Med 2016;193:1345–1352

Microaspiration: gastric 

juice/contents

(acid/alkaline; pepsin, bile)

Aberrant wound healing 

Pulmonary fibrosis  



Lancet Respir Med 2016; 4: 381-89



Ann Am Thorac Soc 2022; 19: pp 833–844



Evidence-based Recommendations
for Treatment of IPF

Am J Respir Crit Care Med 2022;  205: pp e18–e47



Obstructive sleep apnea  

• Prevalence: 59-62%

• Daytime fatigue (43-75%), sleep onset and  maintenance 
insomnia (52-67%), nocturnal cough (48-56%)

• Decreased sleep efficiency, decreased REM sleep stage and 
increased stage 1, more arousals and sleep fragmentation

• Poor quality of life, increased cough, severity of ILD and  

mortality 

Sleep Breath 2010; 14:387–390

Eur Respir J 2017; 49: 1601934



Possible pathophysiologic pathways 
connecting IPF and OSA

CHEST 2017; 152(6):1327-1338



ILD OSA (n=46) No OSA (n=40)

IPF 37 (80.4) 37 (80)

NSIP 2 (4.3) 3 (7.5)

CTD 4 (8.7) 10 (25)

COP 0 (0) 5 (12.5)

HP 3 (6.5) 1 (2.5)

Prevalence of OSA, 53.5% (46/86)

PLoS ONE 15(10): e0239963

Independent factor  predicting OSA

Older age, higher body weight and DM 



CHEST 2017; 152(6):1327-1338



Sarcopenia (근감소증)

• Progressive and generalized skeletal muscle disorder that 

involves the accelerated loss of muscle mass and function 

• Increased adverse outcome (e.g. falls, functional decline, 
frailty and mortality)

• Prevalence : 32.1 % ( males: 31.4%;  females: 33.3%) in ILD



Lancet 2019; 393: 2636-46



2019 Asian Working Group for Sarcopenia 



✓ 180 IPF patients

✓Thoracic muscle (e.g. pectoralis, intercostalis, paraspinals, 

serratus, latissimus muscles) CSA, measured at the T4 level 

✓Erector spinae muscle (ESM) CSA at the T12 level



Thoracic muscle (e.g. pectoralis, 

intercostalis, paraspinals, serratus, 

latissimus muscles) CSA at T4 level 

measured at T4 (T4 CSA) CSA of skeletal 

muscle (cm2) at the T4 level divided by by

height squared (m2): T4MI

Erector spinae muscle (ESM) at T12 level

the CSA of ESM (ESMCSA, cm2) at the T12 

level divided by  height  squared (m2): 

T12MI



Clinical factors associated with all-cause mortality in the 
entire cohort (multivariate analysis)



Frailty (쇠약)

• Age-related decline of physiological reserve resulting in an 

increased vulnerability to stressors

• A measure of functional age 

• Common (12-50% of prevalence) in ILD

• Associated with dyspnea severity, increased risk of death



Lancet 2019 ; 394: 1365-75Lancet 2019 ; 393: 2636-46



✓ Outpatient ILD referral centre between July 2014 and July 2017

✓ 540 patients with fibrotic ILD

IPF (n=100), systemic sclerosis-associated ILD (n=109), other

CTD-ILD (n=118), chronic hypersensitivity pneumonitis (n=47)   

and 39 “other” ILDs 127 unclassifiable ILD

✓ Frailty : Frailty index >0.21

Eur Respir J 2020; 55: 1900647



Eur Respir J 2020; 55: 1900647



Eur Respir J 2020; 55: 1900647



Curr Opin Pulm Med 2020; 26:449–456



Lancet Respir Med 2017; 5: 968–80



Summary 

❖ Symptoms and comorbidities in patients with ILD 

Common 

Health related quality of life and prognosis  

Clinically significant to manage them

❖ Comprehensive care  beyond pharmacological 

therapy     




