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Interstitial lung diseases

§ Diffuse infiltrative lung diseases

§ Heterogeneous group of disorders that predominantly 

affect the lung parenchyme

§ Vary widely in etiology, clinicoradiologic presentation, 

histopathologic features, and clinical course Mayo Clin Proc. 2007;82(8):976-986
Am J Respir Crit Care Med Vol. 203, P5-P6, 2021
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NPJ Prim Care Respir Med. 2014 Sep 11;24:14054.



Idiopathic pulmonary fibrosis (IPF)

• A specific form of chronic, progressive, fibrosing interstitial pneumonia of 

unknown cause

• Occurs in older adults, limited to the lungs, and associated with the 

histopathologic and/or radiologic pattern of usual interstitial pneumonia (UIP)

Am j Respir Crit Care Med 2011;183:788



Estimated Relative Distribution of Specific
Interstitial Lung Diseases

N Engl J Med 2018;378:1811-23.



CTD를 의심할 수 있는 주

요 증상들



Diffuse Lung Disease: A Practical Approach. 2nd
ed. New York: Springer; 2012

• 50세 이내의 여성

• Raynoud phenomenon
• Esophageal hypomotility
• Hand and wrist arthritis
• Symptomatic 

keratoconjunctivitis sicca

• NSIP, LIP pattern

• High titer of ANA or RF

Suggested categories of ILD patients that require 
further rheumatoid evaluation



Diagnostic algorithm for IPF
American thoracic society/European respiratory society

Am J Respir Crit Care Med Vol 205, Iss 9, pp e18–e47, May 1, 2022

IPF diagnosis on the basis of HRCT and biopsy 
patterns



Prognosis of interstitial lung disease

CTD-ILD

Idiopathic interstitial
pneumonia

P<0.001

IPF

CTD-UIP

NSIP

CTD-NSIP

Am J Respir Crit Care Med Vol 175. pp 705–711, 2007

median survival of IPF: 3~5 years

CTD: connective tissue disease
ILD: interstitial lung disease
UIP: usual interstitial pneumonia





2011 ATS/ERS/JRS/ALAT statement



2011 ATS/ERS/JRS/ALAT statement



The initiation of corticosteroid pulse therapy may 
be an independent prognostic factor in AE-IPF

Intern Med. 2018 Mar 1;57(5):655-661

Early treatment <5 days (n=29)

Late treatment ≥5 days (n=30)

N=59
Methylprednisolone 500~1000 mg/day for 3days

Survival (n=27) vs. non-survival (n=32)

Log-rank test; P<0.0001



Japanese guidelines

• 5.10. Clinical Question 10: Should patients with acute exacerbation of IPF be treated with 

corticosteroids including pulse therapy? 

• We suggest that patients with acute exacerbation of IPF should be treated with corticosteroids 

including pulse therapy. (strength of recommendation 2, quality of evidence D)

• Corticosteroid pulse therapy at 1 g/day for 3 days (repeated 1–4 times at weekly intervals while 

observing reaction) and subsequent corticosteroid treatment maintained at 0.5–1 mg/kg, with 

dose reduction every 2–4 weeks by 5 mg at a time depending on patient condition.

Respir Investig. 2018 Jul;56(4):268-291



Korean guidelines



Treatment during AEIPF and in-hospital 
outcomes

Song JW, Eur Respir J. 2011 Feb;37(2):356-63.

Steroid pulse
≥ 500 mg/day of Methylprednisolone for 3 
days  à ≥ 0.5 mg/kg/day of prednisolone

High-dose steroid
≥ 0.5 mg/kg/day of prednisolone

Low-dose steroid
≤ 0.5 mg/kg/day of prednisolone

Cycotoxic agents
Azathioprine, Cyclosporine, Cyclophophamide



Respirology (2019) 24, 792–798



CS + IVCY therapy did not significantly improve 
post-AE survival in patients with AE-IPF

Respirology (2019) 24, 792–798



• US, retrospective, 2010-2018

• AE-IPF: corticosteroid (37) vs. no corticosteroid (45)

• Corticosteroid use: pulse ≥ mPRD 500 mg/day or PRD ≥0.5 

mg/kg for 2 days or more



In-hospital 
mortality

Respirology(2020) 25, 629–635

Steroids

No steroids

HR* 6.17 (1.35-28.14); P=0.019

*adjusted for corticosteroid use, MV, ICU, Charlson index, PFT)

Time to all-cause 
mortality



• Severance Hospital, 2016-2018

• Retrospective 

• Total 182 patients = IPF (117), non-IPF (65)

• Corticosteroids are usually administered at doses ranging from 0.5 to 2 mg/kg, depending on the clinical situation. 

• Steroid pulse therapy was not usually applied except for cases of vasculitis or dermatomyositis-associated rapid 

progressive ILD.



90-day mortality
Totoal: 22%
IPF: 25.6%
Non-IPF: 15.4%

All patients

IPF Non-IPF



Steroid를 쓸 것인가? 말 것인가?

• AE-IPF를 명확히 진단

• 쓴다면 초기에 사용 (증상 발생 5일 이내?)

• 용량은 적어도 high-dose (PRD 0.5~1 mg/kg/day)를 사용

• Tapering 기간은 잘 모름. 스테로
이드



31/F

C/C) hemoptysis

P/I) r/o SLE, hepatitis 로 본원 RHD, GI f/u loss된 자로, 2-3년 전

부터 발생한 복수 및 황달 증상이 호전과 악화 반복하던 중 내원

1주 전부터 hemoptysis 동반한 general weakness 있어 본원 응

급실 내원함.



Initial ABGA>

pH 7.49

PCO2 37

PO2 60

Hct 27

Na+ 119

K+ 3.5

Ca++ 0.92

Hgb 9.2

HCO3 28.2

O2 SAT 93



Autoimmune markers>

ANA titer 1:80 positive

ENA neg. 

Ig G 1518.4 (normal) 

IV steroid (1/16~)

Mechanical ventilation (1/17~)



SLE lab>

Anti-β2 IgM, IgG neg. 

Anti cardiolipin IgM, IgG neg. 

Cryoglobulin neg.  

Steroid pulse therapy 

(1/18-1/20)

Prograf

(1/19-)

Rituximab 1000mg 

Mycophenolate Mofetil

(2/3-) 

1/29 병동 전실
1/31 BP 저하로 ICU 재입실

RHD로 전과





Thorax 2013;68(Suppl 3):A1–A220 A167

Immunomodulatory Therapy : 

When & How to Use It in the 

ILD AE Patient?



Thorax 2013;68(Suppl 3):A1–A220 A167



Biological treatments

ü TNF-α inhibitors

ü B-cell-targeted therapies

ü T cell costimulatory molecule blockers

ü Immune checkpoint inhibitors

• Beneficial outcomes in a proportion of patients with refractory CTD-ILD

• Rituximab (RTX) and TNF-α inhibitors are the most widely used 

biological treatments for patients with CTD-ILD



RITUXIMAB

• The chimeric immunoglobulin G1 

(IgG1) monoclonal antibody to 

CD20-positive B cells

• Targets CD20-positive cells (ie, B-cell 

precursors), leading in most patients 

to the depletion of B cells in the 

blood within several weeks of 

administration



RITUXIMAB

• It is a promising agent for the treatment of both DM and PM.

• It has shown mixed results in case series of connective tissue 

disease-associated interstitial lung disease (CTD-ILD) 



• Pre-rituximab disease course and treatment

• Decision to treat

• Rituximab administration

• Post-treatment disease course

• Adverse effects



Pre-rituximab disease course and 
treatment

• In case patients had failed to respond adequately to prior 

immunosuppressive therapies

• Induction with pulsed IV CYC (at a dose of 15 mg/kg, capped at 1 g, 

for six cycles, at 3 week intervals) 

• With IV methylprednisolone (500mg~1 g prior to each dose of CYC)

• Mycophenolate Mofetil



Decision to treat

The decision to commence rituximab treatment was based on MDT 

discussion

ü Clinical features including progression or lack of improvement in 

rheumatologic features 

ü Progressive lung function decline 

ü HRCT changes: progressive changes or a failure of disease adjudged as 

reversible to improve or resolve (e.g. ground glass changes)



Rituximab administration

• Rituximab was administered according to 

rheumatology/CTD protocol, at a dose of 1 g IV 

infused on days 0 and 14. 

• Following treatment, oral immunosuppression 

was continued in all patients.



Post-treatment disease course



Adverse effects

• Infusion reactions

• Development of antibodies to rituximab

• Viral and fungal infections

• Hypogammaglobulinemia.



Lancet Respir Med 2023; 11: 45–54

• Rituximab was not superior to cyclophosphamide 

to treat patients with CTD-ILD

• Rituximab was associated with fewer adverse 

events



Lancet Respir Med 2023; 11: 45–54

Rituximab should be 
considered as a 
therapeutic alternative 
to cyclophosphamide 
in individuals with 
CTD-ILD requiring 
intravenous therapy. 





FIGURE 3
Subgroup analyses of improvement rate (A) and stable rate (B) in CTD-ILD studies.

Improvement rate Stable rate





J. Clin. Med. 2022, 11, 927. 



Protocol

• Rituximab was administered in 2 intravenous infusions of 

1000 mg on days 1 and 15 every 6 months or more, 

depending on pulmonary or joint symptoms and serum 

immunoglobulin levels. 

• All patients were premedicated at each infusion with 100 mg 

of methylprednisolone, antihistamines, and antipyretic agents





Zhao et al. Respiratory Research (2022) 23:164



Zhao et al. Respiratory Research (2022) 23:164



Return to case

Weekly SLE Lab f/u)

• Anti-dsDNA 2.5 [0~7 IU/ml]

• Ig G 1141.0 [700~1600 mg/dl]

• C3 68.3 62.7 [90~180mg/dl]

• C4 11.6 11.4 [17.1~46.5mg/dl]

• CH50 32.0  [31.7~51.6 U/mL]



Return to case

Rituximab 1000mg

(2/3, 2/24) 

CYC 750mg 

(3/1~)

MMF

(2/3~)

IV steroid 



AE ILD에서 initial Tx.로 가능할까??

AE IPF에서는??



Front. Med. 6:41.



Front. Med. 6:41.



Front. Med. 6:41.



Front. Med. 6:41.



Summary

• ILD는 흔한 폐 질환이지만 원인 및 임상경과, 분류가 다양하고 그에 따라 불량한 예후 및 높은 사망

률을 보임.

• 특히 ILD AE 혹은 refractory ILD의 경우, mortality가 높지만 스테로이드 치료 이외에 TOC로 선택할

만한 옵션이 많지 않음.

• 최근 CTD-ILD를 포함하여 ILD 치료에 있어 rituximab (RTX)과 같은 Immunomodulatory Tx.의 효용

성에 대한 연구들이 진행되고 있음.

• 앞으로 CTD-ILD 뿐만 아니라 넓은 범위의 ILD 급성 악화에서도 이러한 치료가 대안이 될 가능성이

있음.

이에 대한 더 많은 연구와 관심이 필요




