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Acute exacerbation of IPF

• Definition

An acute, clinically significant respiratory deterioration characterized 
by evidence of new widespread alveolar abnormality

• Diagnostic criteria

Previous or concurrent diagnosis of IPF

Acute worsening or development of dyspnea typically <1 mo 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

Collard HR et al. AJRCCM 2016;194(3):265-75





Acute exacerbation of IPF vs. fibrotic ILD

The time to first AE was 

significantly longer in FILD than IPF
Overall survival

NSIP (n=22), fibrotic HP (n=29), CTD-ILD (n=205), unclassifiable ILD (n=209)



ILDs manifesting progressive pulmonary fibrosis

Acute exacerbation of ILD

Exacerbation in patients with pre-existing IPF and other forms of 
fibrosing ILD

Respirology. 2024;29(9):747-50.



MPD 500-1000mg per day 
for 3 days followed by a 
slow tapering (63%)

Pulsed high dose steroids 
for 3 days only (11%)

Prednisolone with a dosage 
of 1 mg/kg per day followed 
by slow tapering (31%)



Cons for high-dose steroid in AE-ILD

#1 Uncertainty of efficacy

#2 Heterogenicity of fibrotic ILDs

#3 Heterogenicity of causes (triggers)

#4 Heterogenicity of pathology

#5 Risk of side effects



HR 1.075, 95% CI 1.044-1.107, p<0.001

1-year in-hospital mortality

50 patients

2019



Corticosteroids (n=37)

at least MPD pulse ≥500mg/day or high-dose prednisolone (≥0.5mg/kg) for 
2 days or more

No corticosteroids (n=45)

HR 1.81; 95% CI 0.46-7.17, p=0.40 HR 6.17; 95% CI 1.35-28.14, p=0.019

Adjusted for corticosteroid use, mechanical ventilation, ICU admission and Charlson comorbidity index



Retrospective cohort study

Prednisolone (≥0.5mg/kg) for 3 days or more







High mortality



1g pulse of methylprednisolone IV for 3 days followed by prednisolone

High dose: ≥ 0.6 mg/kg (n=67) vs. Low dose: < 0.6mg /kg (n=18)

IPF (bold line) vs. 

non-IPF (dotted line)

PPV vs. no PPV (positive pressure ventilation)
(dotted line) (bold line)

No PPV case



Corticosteroid pulse at 1g/day for 3 days

Early tapering: reduction in corticosteroid maintenance dose of >10% within 
two weeks of admission

High dose: ≥ 1mg/kg/day, moderate: 0.5-1.0mg/kg/day, low: <0.5mg/kg/day



Mortality (early tapering vs. non-early tapering)

Adjusted HR 0.41 (0.19-0.87) Adjusted HR 0.59 (0.31-1.13)

Multicenter cohort Administrative cohort



Cons for high-dose steroid in AE-ILD

#1 Uncertainty of efficacy

#2 Heterogenicity of fibrotic ILDs

#3 Heterogenicity of causes (triggers)

#4 Heterogenicity of pathology

#5 Risk of side effects



CTD-ILD
NSIP
COP
Sarcoidosis
HP
Other condition

Total patients IPF (n=117) Non-IPF (n=65)

Mortality 25.6% Mortality 15.4%



Mortality differences between IPF and non-IPF



CTD-ILDs n=15

IIPs n=47 (IPF 13)



Acute exacerbation in patients with 
Fibrotic HP vs. IPF

Risk factors for AE in patients with fibrotic HP Survival curves from onset of AEs



Cons for high-dose steroid in AE-ILD

#1 Uncertainty of efficacy

#2 Heterogenicity of fibrotic ILDs

#3 Heterogenicity of causes (triggers)

#4 Heterogenicity of pathology

#5 Risk of side effects



Pathobiological paradigm for AE of IPF

Collard HR et al. AJRCCM 2016;194(3):265-75

Epithelial injury or proliferation

Coagulation abnormalities

Autoimmunity 



Triggers

• Autoimmunity

• Infection (viral, bacterial, fungal)

• Microaspiration

• Environmental exposures

• Procedures or surgery

• Drug toxicity





Bacterial load in AE-IPF compared with stable IPF
Changes in specific bacterial species in AE-IPF 

compared with stable IPF





Cons for high-dose steroid in AE-ILD

#1 Uncertainty of efficacy

#2 Heterogenicity of fibrotic ILDs

#3 Heterogenicity of causes (triggers)

#4 Heterogenicity of pathology

#5 Risk of side effects



52 patients with AE-IPF



Cons for high-dose steroid in AE-ILD

#1 Uncertainty of efficacy

#2 Heterogenicity of fibrotic ILDs

#3 Heterogenicity of causes (triggers)

#4 Heterogenicity of pathology

#5 Risk of side effects



Mortality of patients with IPF

Ever treated vs. never treated with steroid

p=0.022

Study protocol after hospital discharge
Immediate cessation of immunosuppression

Best supportive care

Broad spectrum antimicrobials according to the immune 

status of each patients

12/24 (50%) survived the exacerbation event



Patients 327,452/1,548,945 (21.1%)



Patients 2,623,327/15,859,129



Treatment options beyond corticosteroids

• Immunomodulatory therapy

• Antifibrotics

• Thrombomodulin alfa

• Lung transplantation



Baseline antifibrotic therapy before acute 
exacerbation of IPF
→ lower risk of death at 3 months 
(OR 0.33 [0.13-0.82]

All patients: methylprednisolone 10mg/kg per for 3days followed by a 
progressive tapering to 10mg or 7.5mg at month 6

Cyclophosphamide or placebo on days 0, 15, 30, and 60.



Relative risk for acute exacerbation

12,956 patients across 26 studies

0.63 (0.53-0.76)

0.65 (0.53-0.79)

0.58 (0.38-0.89)

0.62 (0.43-0.89)

0.57 (0.29-1.12)

Nintedanib

Pirfenidone



Retrospective cohort study

In-hospital mortality 

IPF patients

Nintedanib 8.9% vs. control 14%, p<0.001

Non-IPF patients

Nintedanib 2.8% vs. control 17.7%, p<0.001



AE of IPF: coagulation abnormalities and 
endothelial damage

• Thrombomodulin alfa, a recombinant 
human soluble thrombomodulin

anticoagulant and anti-inflammatory effects



Five cohort studies

183 patients in AE-ILD

337 patients in stable ILD



Take home message
Does high-dose steroid therapy improve prognosis in AE-ILD?

• Evidence is limited

- No clear survival benefit has been demonstrated

- High mortality is observed regardless of high-dose steroid use

• High heterogeneity

- Steroid response differs by ILD subtypes, triggers, and underlying 
pathologies

• Potential risks

- Infections, fracture, venous thromboembolism, GI bleeding

High-dose steroid use should be individualized with careful consideration
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