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Classification of ILD

2013 Revised ATS/ERS Classification of IIP Eur Respir Rev 2018; 27: 180076



Classification Criteria for IPAF
Ann Am Thorac Soc 2019; 16(5): 525–33

CT에서 ILD소견 + 다른 원인 배제+ CTD 진단기준에는 못 미치는 경우이면서 
임상적, 혈청학적, 형태학적 domain 중 2가지 이상 domain 에 해당하는 소견
을 보이는 경우



Raynaud’s Phenomenon (RP) 



Sclerodactyly 

Telangiectasia

Gottron sign

Mechanic’s hand

Digital tip ulceration

Digital pitting scar



FANA (fluorescent ANA) 

Microscope slide 
with HEp2 cells

Centromere



자가항체의 

임상적 의미



Radiographic and Histologic Pattern of CTD-ILD

NSIP: m/c type of CTD-ILD, Potentially reversible

Destructive scarring and/or 
honeycombing, Fibroblast foci

Uniform and diffuse thickening of the 
alveolar walls is a typical finding in 
NSIP. alveolar septa thickened by the 
inflammatory cell infiltrate and mild 
interstitial fibrosis

UIP: predominant pattern of RA-ILD



Case . 23세, 여자 

•주소:  점진적 호흡 곤란 (NYHA II), palpitation 호소

검사실 소견:  

•ANA+ (1:160) , 보체 감소

•anti-Sm (-)

•anti-dsDNA IgG/M (+/+)

•anti-Ro (+)

•anti-RNP(-), 

•anti-phospholipid Ab (-)



2010.02 2011.01

Case . 23세, 여자 

• PD 1mg/kg + HCQ 300 mg/day + AZA (2010.03~2011.06) 



Up to 40% of CTD-ILD Patients Develop 
a Progressive Fibrosing Phenotype

• Relative prevalence of (A) ILDs and (B) CTD-ILDs in Europe and the US

Wijsenbeek M et al. N Engl J Med 2020;383:958–68

Outer circle values: 
Relative prevalence of a 
given CTD-ILD

Inner circle values: 
Estimated proportion of patients 
with a given CTD-ILD who develop 
a progressive fibrosing phenotype
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G Raghu et al. Am J Respir Crit Care Med 2022; 205(9); e18–e47.

Up to 40% of CTD-ILD Patients Develop 
a Progressive Fibrosing Phenotype



Pathogenesis and Development of CTD-ILD

Shao T et al. Front Immunol. 2022;12:684699.  

Nat Rev Rheumatol 2014;10(12):728-39.

Persistent and repeated damage to
epithelial cells,  leads to the 
activation of immune cells

MMPs, TIMPs
neutrophil elastase

M2 macrophage
→ TGF, PDGFACPA

IL-17, IL-13
CCL12 , CXCL12

prolonged inflammation leads to alveolar and
peribronchial wall proliferation, and an abnormal fibrotic 
repair process leads to the excessive ECM by myofibroblast

Self-Perpetuating 
Fibrosis Loop 



Pathogenesis of PPF
: Interplay of Inflammation and Fibrosis

Wells AU, Denton CP. Nat Rev Rheumatol 2014;10:728-739; Wongkarnjana A et al. Curr Opin Pulm Med 2020;26:436–442.
.
.  



Prognosis : CTD-ILD is Better than IIP

Navaratnam et al. Respir Med. 2011

• Prevalence of ILD in RA : 10-58%,  UIP pattern : more common

• 10-20% ILD precedes articular disease, No correlation with severity

• Responsible for 10-20% of deaths in RA patient:  2nd m/c reason

Bongartz et al. Arthritis Rheum 2010;62:1583-91,
Doyle et al. Am J Respir Crit Care Med 2015; 191:1403-11



Prognosis: Significance of Histologic Pattern

[Pathologic Difference of RA-UIP]  

- Less fibroblastic foci
- More inflammatory cell infiltration such as 

germinal centers
→ Anti-inflammatory medication is potentially 

effective for Tx of RA-UIP

Chest. 2005 Jun;127(6):2019



Prognosis: Significance of Image Pattern in CTD-ILD

Zheng B, et al. EULAR 2023 , POS0123

FVC decline Transplant- free survival 



Prognosis :  Significance of Extent of Fibrosis

Goh NS, et al. Am J Respir Crit Care Med. 2008;177:1248-1254

Standardised mortality ratios* by extent of lung 
fibrosis in a Norwegian cohort of patients with

SSc-ILD (n=630)1

Survival by extent of lung fibrosis in 
patients with RA-ILD at two UK centres2



Lung Function Trajectory of in RA-ILD
KOrean Rheumatoid Arthritis Interstitial Lung disease (KORAIL) Cohort 

Chang SH, et al. Rheumatology (Oxford). 2023 Jan 25;kead027. 



Dignostic Considerations of CTD-ILD

• Symptoms and Signs Suggesting CTD Existence

• Biomarkers

• Monitoring  Algorithm



Clinical Clues Suggestive of Concomitant CTD

ILD 의심

• Shortness of breath with activities 

• Cough : a dry, hacking cough that never goes away

• Fatigue, Weakness

• Pleuritic chest pain

• Poor appetite and weight loss

• Clubbing (rounding) of fingers and toes

CTD 의심

• 레이노현상, 혈관 확장, 수지궤양

• 피부발진

• 관절부종 및 압통

• 근육통이나 근위약감

• 안구 및 구강 건조

• In ILD, ↓ FVC often occurs w/ proportional ↓ in DLCO (FVC/DLCO ~ 1.0) 

• FVC/DLCO > 1.6 → Concern for PAH



Risk Factors for CTD-ILD

RA-ILD Progression 



Suggested AutoAb Screening Test for ILD

Thomas Bahmer et al.           
Respir Med. 2016;113:80-92



Myositis Specific AutoAbs



Case .  F/45, Rapidly Progressive ILD in anti-MDA5+ CADM

22.07.31

주소: 호흡곤란

병력: 

• 22.2월 말 좌측 눈꺼풀 부종과 발적 발생, 

• 22.3월 COVID-19 확진, 이후 양 어깨 근육통 및 호흡곤란 시작,  

• 22.4월 타 병원 입원, Dermatomyositis with ILD  진단 후 약물치료 시작.  

• 22. 6. 27~7.12 호흡곤란 악화로  재입원 후 약물 조정하였으나 숨찬 증상 지속

• 22.7.31 본원 방문. 검사와 치료 위해 입원 함. 

• ROS : 근 위약감-, 근육통-,   호흡곤란 (NYHA lll ) , 기침-,  가래- , 레이노 +

• P/Ex: MMT-8 113/150  (Gluteus maximus/medius 근력 감소) 

• CK 26, LD 286, AST/ALT 41/40, Aldolase 8.4

• ESR 120, CRP < 0.5

• ANA 음성, anti-Jo1 음성



Case .  F/45, Rapidly Progressive ILD in anti-MDA5+ CADM

- 타병원 2022.04.28 PFT: FVC 75%, FEV1/ FVC 87, DLCO 59%

- 타병원 2022.06.27 PFT: FVC 50%, FEV1/ FVC 81, DLCO 40%

- 본원    2022.08.01 PFT: FVC 44%, FEV1/ FVC 88, DLCO 28%



Case .  F/57, Rapidly Progressive ILD in anti-MDA5+ CADM

• 5개월 전부터 손등, 얼굴 , 눈꺼풀 등에 홍반성 발진과 소양감 발생. 

• ROS : 근위약감-,  근육통-,  호흡곤란 (NYHA l ), 기침+, 가래-,  레이노 + 

• P/Ex: MMT-8 144/150 (Hand grip 약화 외에 근위약감 관찰되지 않음)



Case .  F/57, Rapidly Progressive ILD in anti-MDA5+ CADM

22.12.05

Anti-MDA5 2+. Anti-EJ  3+, Anti-Ro52 2+ 

• CK 231, LD 407, AST/ALT 104/58,  Aldolase 11.3

• CRP < 0.5, ESR 84 

• ANA Cytoplasmic (1:160), Anti-Jo-1: Negative
• KL-6 1173 ▲

• PFT: FVC 58%, %, FEV1/FVC 73%,  DLCO 49%
• 6분 도보 검사 : Desaturation 87% (1’30’’), 303M



Case .  F/57, Rapidly Progressive ILD in anti-MDA5+ CADM

CYC 500mg  pulse Tx 
q 2 weeks * 6 Cycles

IVIG 0.5g/kg /d * 4days
#1 (1/4-7), #2((2/1-4) , #3(3/1-4) 

2022.12.15 : FVC 58 %, FEV1/ FVC 78 %, DLCO 49 %, 6min WT: 303m, 87 %

2023.01.31 : FVC 78%,  FEV1/ FVC 78 %  DLCO 57 %, 6min WT: 276m, 95%

2023.02.28 : FVC 63%, FEV1/ FVC 73%   DLCO 55%,  6min WT: 370m, 99%

Tacrolimus 2mg/day

Prednisolone 1mg/Kg…. → 0.5mg/Kg…. → 15mg/day

22.12.14 23.03.03

*Advanced-stage 
(FVC% < 50% or 
unable to perform 
PFTs):   mortality ~70%



PFTs Provide Information on ILD & PAH

• In ILD, ↓ FVC often occurs w/ proportional ↓ in DLCO (FVC/DLCO ~ 1.0) 

• FVC/DLCO > 1.6 → Concern for PAH



Biomarkers of CTD-ILD

• KL-6 : correlates with RA-ILD severity

• HSP 90/70 : more specific for RA-ILD

• MUC 5B : most common genetic variant in RA-UIP, not so in systemic sclerosis or other CTD-ILD

• MMP7

• SNPs in telomere-related genes : Similar associations in RA-UIP and IPF

• CXCL10

• Cancer markers (CA19-9, CA 125)



Biomarkers with Lung Involvement in RA-ILD
KOrean Rheumatoid Arthritis Interstitial Lung disease (KORAIL) Cohort 

Moon JY et al. J Rheum Dis 2021; 28(4): 234-241



Changes of Biomarkers in Progressive Fibrosing CTD- ILD
Phase 3, INBUILD trial

Maher T et al. Ann Rheum Dis 2023;82(suppl 1):722



Susceptibility Genes : MUC5B

• Gain of function Variant in the MUC5B
– Strongest genetic risk for IPF, observed in 50% of patients

– Associated with the abnormal production of surfactant 
protein C secreted from type 2 alveolar epithelial cells

– Tested in 620 RA-ILD,  614 RA without ILD, 5448 
unaffected Dominant genotypic association of the MUC5B
promoter variant rs35705950 with  RA-ILD (OR 3.8), and a 
pattern of UIP on imaging controls.

– whereas it is not associated with systemic sclerosis or 
myositis-associated ILD. 

Juge et al. N Engl J Med 2018; 379:2209-19, Wang D et al.  Nat Rev Rheumatol 2019;15:581-96. 



KL-6 in RA-ILD

HC Kim et al. PLoS One. 2020; 5(3): e0229997.

• high KL-6 level (> 640 U/mL) was an independently 
associated with a UIP pattern and independent 
prognostic factor for the mortality in RA-ILD

Lee et al. Arthritis Research & Therapy. 2019; 21:58

[ RA-ILD ]

• Serum KL-6 levels reflect the severity of CTD-ILD



Jani M et al. Nat Rev Rheumatol . 2014 May;10(5):284-94

Suggested Algorithm For Monitoring
of RA-ILD on Biologic Tx



Jani M et al. Nat Rev Rheumatol . 2014 May;10(5):284-94

Suggested Algorithm For Management 
of RA-ILD on Biologic Tx



Suggested Monitoring of RA-ILD
British Rheumatoid Interstitial Lung (BRILL) Network

• From BRILL1,2 study, PFTs every 6 Months looking for decline in FVC by >10% in one year, HRCT every 
two years looking for an increase in percentage lung involvement to over 20%

• The presence of UIP and extensive disease are associated with increased mortality. 

• Baseline DLco is a useful screening tool for ILD, while the preservation of FVC at baseline might predict
limited disease on HRCT.

CA Kelly et al. Rheumatology 2014;53:1676-82



Case . F/55, RA with UIP Clinical course  
MTX 12.5mg/week + Tacrolimus 2~3mg/day (2009.12~ present)

2009. 03 2010. 03 2019. 03
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Case . F/55, RA with UIP Clinical course  
MTX 12.5mg/week + Tacrolimus 2~3mg/day (2009.12~ present)



Case . F/52  SPRA with UIP

2008.10



Case .  SPRA with UIP

honeycomb cysts, reticulation, traction bronchiectasis 



• 폐기능검사

2013.05 2014.05 2016.01 2018.06 2020.06 2021.09

FVC 82 78 68 68 71 68

FEV1 94 84 74 72 80 76

FEF25-75 95 124 80 83 68 98

DLco 66 51 48 51 51 54

• 6분 도보검사 

2013.05 2014.05 2016.01 2018.06 2020.06 2021.09

최소 SpO2 92% 91% 93% 91% 93% 93%

6분간 걸은 거리 361 m 456m 479m 488m 447m 420m

% of predicted 
value

date

Case . Pulmonary Function Change: 2013.05~Present

MTX+ TAC (2013.05~2015.03) Abatacept+ TAC (2015.10~현재)

• TTE (20.06) - TRpv 2.3 m/s, RVSP 26.2 mmHg, NT-proBNP 87.56



Therapeutic Considerations of CTD-ILD

• Re-evaluation of MTX-induced lung injury
• Effect of conventional DMARDs 
• Biologics



Studies in 2020 on MTX Use and ILD

AU Wells . Nat Rev Rheumatol. 2021;17(2):79-80. 

→MTX delayed the development and  slow the progression of ILD



MMF vs TAC in Patients with SSc-ILD 
INSIST trial : Single center RCT

Mathew J et al.  EULAR OP0240



Biologics for RA Patients with ILD 

2019



2022 Taiwan Consensus Recommendation 

Yu et al. Medicine (Baltimore). 2022;101(1):e28501



J. Clin. Med. 2020, 9, 1082

• TNFi has been associated by many Authors to new onset or exacerbation of RA-ILD

• Other studies confused lung toxicity for TNFi and showed that these drugs can stabilize or even improve 

pulmonary interstitial disease

• Recently, the NICE and Spanish Society of Rheumatology contraindicated TNFi in this population

Impact of TNF-Inhibitors on RA-ILD

Rheumatology (Oxford) 2019, 58, e3–e42.



C Fernández-Díaz et al. Rheumatology 2020;0:1–11

Abatacept in RA-ILD
National Multicenter, Open-Label Registry in Spain

• 263 RA-ILD patients (150 women) with RA-ILD undergoing ABT therapy

• Median follow-up was 12 (6–36) months

• Did not show worsening: dyspnea(MMRC) (91.9%); FVC (87.7%); DLCO (90.6%); and chest HRCT (76.6%).



Internal Medicine Journal 50 2020; 50: 1085–90

Tocilizumab Tx for RA-ILD
Retrospective, National Multicenter Study in Italy

Improved 
20%

Stable 56%

Worsening 
24%

• Retrospectively collected 28 patients with RA-ILD treated with TCZ ≥ 6Mo
• Variation of 10% of FVC or DLCO compared to baseline was considered clinically significant

Improved 
20%

Stable 56%

Worsening 
24%

Stable 
25/28



Khanna D et al. Lancet Respir Med 2020;8: 963–74

Tocilizumab Stabilize Lung Function in SSc-ILD
Phase 3, focuSSced Trial



Am J Respir Crit Care Med. 2022;205(6):674-684

Long-Term Safety and Efficacy of TCZ in Early SSc-ILD
Phase 3 OLE, focuSSced Trial

• All patients • Patients with SSc-ILD at baseline

• Percent predicted FVC mean change from baseline to Week 96



RTX vs CYC for the CTD-ILD
RECITAL (Phase 2b)

Toby M Maher et al.  Lancet Respir Med . 2022 Nov 11 online ahead of print

• RTX (1000 mg at weeks 0 and 2 IV) or CYC (600 mg/m² BSA every 4 weeks IV for six doses).
• Primary endpoint : change from baselinein FVC at 24 weeks,  using a mixed-effects model with random intercepts, adjusted 

for baseline FVC and CTD type

• RTX was not superior to CYC to treat patients with CTD-ILD
• RTX  was associated with fewer adverse events→ RTX should be considered as a therapeutic alternative to CYC in 

individuals with CTD-ILD requiring intravenous therapy.



RTX vs CYC for the CTD-ILD
RECITAL (Phase 2b) Subgroup Analysis

Toby M Maher et al.  ACR Convergence 2022

Systemic sclerosis (n=37)

• FVC change according to CTD subtypes

MCTD (n=16) Myositis (n=44)

• Both RTX and CYC improve FVC and QoL at 24 and 48 weeks in patients with CTD-ILD 
• No significant difference seen between treatment arms.
• For SSc-ILD both drugs appear to stabilize FVC over 48 weeks
• CYC and RTX both resulted in FVC improvements in MCTD and myositis patients



RTX vs CYC for the CTD-ILD
RECITAL (Phase 2b) Subgroup Analysis-

Toby M Maher et al.  ACR Convergence 2022

• mRSS Skin Score Change of Scleroderma 

• RTX, but not CYC , improved 
mRSS in SSc subjects.

• RTX should be considered as 
an alternative to CYC in 
individuals with CTD-ILD.



Nintedanib for SSc-ILD
Phase 3, SENCIS trial

Highland KB et al. Lancet Resp Med 2021; 8:90196.

• Mycophenolate subgroup analysis

MMF+ Placebo

Placebo(-119.3)

Nintedanib(-63.9)

MMF+ Nintedanib
(-40.2)



Effect of Nintedanib on Slowing FVC Decline 
: Consistent  Across Subgroups  (Phase 3, INBUILD trial)

Flaherty KR, et al. N Engl J Med 2019;381:1718-27

• ~25% of overall INBUILD population were 
patients with CTD-ILDs

• Annual rate of decline in FVC (mL/year) over     
52 weeks in patients with CTD-ILDs in INBUILD



Safety and Efficacy of Pirfenidone in RA-ILD 
Phase 2, TRAIL1 trial

JJ Solomon et al, Lancet Respir Med. 2022 :S2213-2600.

• Primary endpoint: incidence of progression (FVC decline from baseline ≥10%) or death during 52 weeks → not significant
• Pirfenidone was found to have no new safety signals and slowed decline of FVC over time in subjects with RA-ILD. 
• This effect was more pronounced in those with a UIP pattern on baseline HRCT.
• No significant difference in the rate of treatment-emergent serious adverse events between the two groups



FDA Approved Drugs for CTD-ILD

• Nintedanib for CTD-ILD as a PF-ILD: MAR 2020 • Tocilizumab for SSc-ILD : MAR 2021



When to Start Treatment for ILD 

Perelas A et al. Lancet Respir Med. 2020;8:304–20.



Data Supporting Early Tx of CTD-ILD

• EUSTAR observational study from 2004 to 2014 
of patients with early SSc (N=695)

→ developed pulmonary manifestations early in the disease 
course Paulin F et al. Adv Rheumatol 2021;61:52

• Observational study of patients with early RA     
(<2 years since diagnosis)

Abnormalities on 
HRCT (n=60)*

No abnormalities o
n HRCT (n=19)*

P

FVC % predicted, 
mean (SD)

95.6 (1.69) 103.6 (2.91) 0.022

Abnormal physical exa
mination, n (%)† 13 (21.6) 0 (0) 0.026

72% of patients had abnormal findings on the HRCT at baseline; 
median time since RA diagnosis was 3 months



Considerations in Management of CTD-ILDs 

Diagnosis
Evidence of 
progression

Severity of ILD 

Risk factors for 
progression 

Patient’s preferences 
Other disease 

manifestations and 
comorbidities

Wijsenbeek M, Cottin V. N Engl J Med 2020;383:958-68; Hoffmann-Vold AM et al. Lancet Rheumatol 2020;2:E71–83;   
George PM et al. Lancet Respir Med 2020;8:925-934; Ryerson CJ et al. Eur Respir J 2021: 2100276. .



Multidisciplinary Care Team of Kyung Hee ILD Cohort

• 2018년부터 환자 등록을 시작, 1년마다 & 악화시 데이터 수집

• 현황: CTD-ILD 117명 (RA-ILD 50명), 특발성 ILD 119명



• ILD는 CTD 환자의 주요  합병증이며, 동반하는 경우 morbidity, mortality 증가

• HRCT, Serologic test 등을 통한 CTD-ILD 의  조기 진단 및 적극적 치료→예후개선

• ILD 환자에서 자가면역질환 동반을 의심해야 하는 단서

:  레이노현상, 수지궤양, 피부병변, 관절염, 근육관련 증상 및 근효소 상승,  Sicca symptoms

• Better Prognosis: CTD-ILD >  IPF,  NSIP/OP >  UIP,  Lesser extent > Extensive disease

• Paradigm shift in treatment strategies.

– Anti-IL-6, Abatacept, Rituximab  등 Non-TNF biologics 가 favorable result 를 보여주고 있음 

– CTD-ILD 치료로  antifibrotic agent 역할 대두:  Optimal initiation timing,  Immune suppressant + 
Antifibrotic agent combination strategy 에 대한 연구 필요 

Summary
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