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Epidemiology and prognosis  



Retrospective study 

1990-2009 

461 patients with IPF (269 cases were biopsy-proven)

Eur Respir J 2011; 37: 356–363

No RD

AE

AE No RD 

Median survival time 15.5 months 60.6 months

5 year survival rate 18.4% 50%



Overall 69.4%

30-day mortality 68.7%

90-day mortality 85.3%

KJIM 2024; 39: 295-305



Total ILD

(n=1019)

IPF

(n=462)

NSIP

(n=22)

CHP

(n=29)

CTD-ILD

(n=205)

UC-ILD(CR)

(n=209)

UC-ILD(CRP)

(n=92) 

FU period (years) 2.9 (1.3-4.6) 5.4 (2.5-7.9) 3.3 (2.1-5.8) 3.9 (2.6-5.6) 2.9 (1.2-4.7) 4.1 (3.1-5.8)

Number of AE (%) 124 (27%) 2 (9%) 7 (24%) 27 (13%) 20 (10%) 13 (14%)

Incidence of AE

IPF 8.38 per 100 patient-yrs

F-ILD 3.21 per 100 patient-yrs

P<0.001

Respirology 2020; 25: 525-534

Time to first AE



Impact of AE on overall survival 90-day survival after AE

Respirology 2020; 25: 525-534

P=0.345



SSc-ILD SJS-ILD RA-ILD Fibrotic HP iNSIP

No (%) 18 (13.5) 10 (7.5) 57 (42.9) 28 (21.1) 20 (15)

1-year 5-year

RD 16.4% 49.2%

AE 12.5% 38%

1 year (%) 3 year (%) 5 year (%)

Non-RD 12 19.8 32.7

AE group 21.4 65.6 86.2

Non-AE RD 12.9 62.3 75

Respiratory Research 2024; 25:415 



Pathogenesis and Pathology 



NEJM 2020; 383: 958-68



AJRCCM 2016; 194: 265-275 

AJRCCM 2007; 176: 636-643



Respiratory Research 2014; 15:109



Definition and Diagnosis  



Acute exacerbation of IPF    

Diagnostic criteria 

• Previous or concurrent diagnosis of  IPF 

• Acute worsening or development of dyspnea typically <1 month duration

• Computed tomography with new bilateral ground-glass opacity and/or 

consolidation superimposed on a background pattern consistent with UIP pattern

• Deterioration not fully explained by cardiac failure or fluid overload

Definition 

An acute, clinically significant respiratory deterioration characterized by evidence of 

new widespread alveolar abnormality

AJRCCM 2016; 194 (3): 265-275

Definition and diagnostic criteria for 

non-IPF AE-ILD (?)



AJRCCM 2016; 194 (3): 265-275



Corticosteroid   

Properties: mechanism of action, dose  



Nat Rev Immunol 2021; 23: 233



NEJM 2005; 353: 1711-23



Primary effects of glucocorticoids

Anti-inflammatory Inhibit inflammation 

1) blocking the action of inflammatory mediators (transrepression) 

2) inducing anti-inflammatory mediators (transactivation)

Immunosuppressive Suppress delayed hypersensitivity reactions  by directly affecting 

T-lymphocytes

Anti-proliferative Inhibition of DNA synthesis and epidermal cell turnover

Vasoconstrictive Inhibit the action of histamine and other vasoconstrictive mediators

Allergy, Asthma & Clinical Immunology 2013, 9:30



Tissue Side Effects

Adrenal gland Adrenal atrophy, Cushing’s syndrome

Cardiovascular system Dyslipidemia, hypertension, thrombosis, vasculitis

Central nervous system Changes in behavior, cognition, memory, and mood (i.e., 

glucocorticoid-induced psychoses), cerebral atrophy

Gastrointestinal tract Gastrointestinal bleeding, pancreatitis, peptic ulcer

Immune system Broad immunosuppression, activation of latent viruses

Integument Atrophy, delayed wound healing, erythema, hypertrichosis,

perioral dermatitis, petechiae, glucocorticoid-induced 

acne, striae rubrae distensae, telangiectasia

Musculoskeletal system Bone necrosis, muscle atrophy, osteoporosis, retardation 

of longitudinal bone growth

Eyes Cataracts, glaucoma

Kidney Increased sodium retention and potassium excretion

Reproductive system Delayed puberty, fetal growth retardation, hypogonadism

Side Effects of High-Dose or Prolonged Glucocorticoid Therapy

NEJM 2005; 353: 1711-23



Nat Rev Rheumatology 2020; 16: 133-144

Pulm Ther (2023) 9:329–344



Relationship between clinical dosing and cellular actions of glucocorticoids

Ann Rheum Dis 2002;61:718–722



Ann Rheum Dis 2002;61:718–722



Corticosteroid   

Properties: Clinical efficacy of high dose steroid   





AJRCCM 2011; 183: 788-824

AJRCCM 2022; 205: 18-47

◆Weak recommendation, very low-quality evidence

◆ No published or planned RCTs for AE-IPF 

◆ Expert opinion, no specific guidance on dose, route and duration 



ILD  임상진료 지침
(2023년 1차 개정판)



Eur Respir J 2020; 55: 1901760



Main drug management approaches worldwide

Eur Respir J 2020; 55: 1901760

(500-1000mg/d for 3 days) 

(1mg/kg) 



Treatment during AE and in-hospital outcome of 
patients with AE according to treatment

Eur Respir J 2011; 37: 356–363



Respirology 2017; 22: 1363-1370

Retrospective study, 2004-2013

85 patients with AE-IIPs (IPF/non-IPF: 63/22 patients)

Positive pressure ventilation (PPV) (n=35), no PPV case (n =50)

High dose ( ≥ 0.6 mg/kg), (n=67) vs Low-dose prednisolone (n=18)

IPF vs non-IPF

P=0.396 

PPV vs non-PPV

P<0.001



2016/1/1-2018/12/31, Retrospective single center study

182 patients with AE-ILD (117 IPF and 65 non-IPF admitted to ED)

Low dose ( 0.5-1mg/kg) vs high dose (>1mg/kg) prednisolone therapy 

Scientific Reports 2021; 11:5762

Risk factors related to 90-day mortality



Total patients IPF patients Non-IPF ILD patients  

Scientific Reports 2021; 11:5762

Kaplan–Meier survival curves according to corticosteroid use



Scientific Reports 2021; 11:5782

OR per 1 g increase in corticosteroid dose: 

0.61, 95% confidence interval: 0.41–0.90, p = 0.02



Respiratory Research 2022; 23:291 

Retrospective cohort study

153 patients from 8 tertiary care hospital

229 patients from administrative cohort 

Early tapering vs Non-early tapering

Definition of early tapering

Reduction in corticosteroid maintenance dose 

of > 10% within 2 weeks of admission



Respiratory Research 2022; 23:291 

Multicenter cohort Administrative cohort  



Retrospective study, January 2013 – December 2021

238 patients with AE-IPF with corticosteroids

Pulse regimen group (mPD of ≥ 250 mg/d or equivalent) 

Non-pulse regimen group ( mPD, 1mg/kg/d)

Survival outcomes : 3- and 12- month survival  

Respirology 2024;29:235–242



Respirology 2024;29:235–242



Respirology 2024;29:235–242



Respirology 2024;29:235–242



Overall survival of propensity score-matched groups

Respirology. 2024;29:235–242



Thorax 2025;80:140–149

4 studies: all ILD subtypes

5 studies: only IPF 

Various definition of exacerbation 

Definition of high dose steroid with 

variations in dosage



Arthritis and rheumatology  2024; 76: 1182-1200



Respirology 2024



Efficacy of pulse versus non-pulse high dose corticosteroid therapy in acute 

exacerbation of idiopathic pulmonary fibrosis: an open-label randomised

controlled trial

Hyesoo Kim1, Hyejin Jang1, Eun Young Kim2, Se Hyun Kwak2, Eunhye Lee2, Ji Soo Choi2, Min Kwang Byun3, 

Chi Young Kim3, I Seul Yu4, Chang Youl Lee5, Chang Hoon Han6, Seon Cheol Park,6 Jae Ho Chung7, Ji Eun Park8, 

Ji Won Park8, Song Yee Kim9, A La Woo9, G Raghu10, Sang Ha Kim4*, Moo Suk Park9*

Courtesy of 1st author and Park MS

Confidential

Prepared in submission  

✓ This trial was a multi-centre, open-labeled, investigator-initiated, randomised controlled clinical 

trial conducted across eight university hospitals in South Korea between July 2021 to April 2024.

✓ The primary outcome was 28-day and 90-day all-cause mortality.
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Pulse-dose

corticosteroid

Non-pulse-dose

 corticosteroid

Between-group

difference (95% CI)
P-value

Primary outcome

Mortality at day 28 5/50 (10.0%) 7/48 (14.6%) -4.6% (-17.6 to 8.4) 0.637

Mortality at day 90 12/49 (24.5%) 14/47 (29.8%) -5.3% (-23.1 to 12.5) 0.723

Secondary outcome

Mortality or lung transplantation at day 28 6/50 (12.0%) 12/48 (25.0%) -13.0% (-28.2 to 2.2) 0.161

Mortality or lung transplantation at day 90 20/49 (40.8%) 23/47 (48.9%) -8.1% (-29.4 to 10.8) 0.552

Admission to intensive care unit during

hospitalization
6/51 (11.8%) 12/49 (24.5%) -12.7% (-28.2 to 2.2) 0.163

ECMO support during hospitalization 3/51 (5.9%) 5/49 (10.2%) -4.3% (-15.3 to 6.4) 0.669

Mechanical ventilation support during

hospitalization
5/51 (9.8%) 12/49 (24.5%) -14.7% (-29.8 to 0.2) 0.091

Median hospital stay before first discharge,

days
24.3 [29.1] 31.7 [39.0] -7.5 (-21.2 to 6.25) 0.283

CI, confidence interval; ECMO, extracorporeal membrane oxygenation.

Table 2. Primary and secondary outcomes.

Data are n/N (%), mean [SD], and risk difference (95% CI).

Courtesy of 1st author and Park MS

Confidential

Prepared in submission  



Summary
❖AE-ILD

Not uncommon and poor prognosis irrespective of ILD subtypes

Exploration of  pathogenesis 

Development of universal definition and diagnostic criteria 

❖ High dose corticosteroid in AE-ILD 

Still weak evidence of efficacy based on current literatures 

Non-IPF: improvement of  clinical outcomes

IPF: inconsistent data

non-pulse high dose therapy, early tappering in clinical practice 



G y e o n g s a n g N a t i o n a l U n i v e r s i t y H o s p i t a l

경청해주셔서감사합니다
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