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Autoimmune ILDs

Vincent Cottin et al. Eur Respir Rev 2018;27:180076



Approach to the management of CTD-ILD

• Most connective tissue diseases 
– Chronic course of the disease and have various comorbidities

– Each disease show variable, wax and wane course

– High risk of infection

– Multiple medication including systemic glucocorticoids or 
immunosuppressive agents

• Understanding about the exact diagnosis and 
expected disease course of the underlying connective 
tissue disease

• Clinical suspicion is important!



CTD-ILD association:
Rheumatic diseases and Interstitial lung disease, unwelcome friends?

• major CTDs: systemic sclerosis (SSc), rheumatoid arthritis 
(RA), polymyositis–dermatomyositis (PM/DM), systemic 
lupus erythematosus (SLE), primary Sjögren syndrome (pSS), 
mixed connective tissue disease (MCTD)

• Prevalence rates ?

SSc 25-90%

RA 2-63%

PM/DM 5-70%

SLE 3-38%



Pulmonary manifestations of autoimmune diseases



Histological patterns of CTD-ILDs
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Screening of ILD for specific rheumatic diseases



Figure 1 Cellular pathogenesis of fibrotic lung injury

Wells, A. U. & Denton, C. P. (2014) Interstitial lung disease in connective tissue

disease—mechanisms and management

Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2014.149



Pathogenesis, esp. SSc-ILD

• Inflammation, epithelial damage -> TGF-β

• Effector cells: activated fibroblasts and myofibroblasts

-> produce ECM proteins, fibrogenic scarring

• Epithelial damage: fast diethylenetriamine penta-acetate 
(DTPA) clearance and high KL-6 serum levels

• Autoantibodies: 

– anti-topoisomerase antibodies (high risk of lung disease)

– anti-RNA polymerase III antibodies (less lung disease)

– anti-U11/U12 ribonucleoprotein (RNP) antibodies or 
anti-Th/To RNP antibodies (high risk)

• Genetics: CTGF polymorphism, CD247 and IRF5 from GWAS 
study, IL-6 associated gene



RA and ILD, shared genetic and immunologic component 

Eur Respir Rev 2015; 24: 1-16



SLE



Primary SjS
- 2012 ACR criteria for SjS-

• At least 2 of the 3 objective features

– Anti-SSA/Ro and/or anti-SSB/La or (positive RF & ANA ≥ 1:320)

– Labial salivary gland biopsy: focal score ≥ 1 /4 mm2

– Keratoconjunctivitis sicca with ocular staining score ≥ 3

• Exclusion of the following conditions

– Head & neck radiation, HCV infection, HIV infection, sarcoidosis, 
amyloidosis, Graft versus host disease, IgG4-related disease

• Abandon the concept of primary versus secondary SjS.



Idiopathic inflammatory myopathy

• Bohan & Peter Criteria (1975)

– Symmetric proximal muscle weakness 

– Muscle biopsy evidence of myositis 

– Elevated muscle enzymes

– Characteristic electromyographic (EMG) pattern

– Typical rash of DM

definite PM : all of the above 1-4 criteria

definite DM : any 3 of 1-4 criteria plus skin rash

1. Bohan A et al. N Engl J Med. 1975;292(7):344-347.



2010 RA Classification Criteria



ILD in RA

• most common pulmonary manifestation of RA lung 
disease

• Prevalence

– variable (population and diagnostic modality, 
2~63%)

– ~ 30% of patients with RA have subclinical ILD on 
HRCT

– Stable prevalence even after development of RA Tx
modality



• A, B subclinical ILD in RA
• C, D clinical ILD in RA



Increasing Burden of RA-ILD

ILD occurs in 10% of the RA population.

Burden of RA-ILD is increasing and is associated with shortened 

survival
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Epidemiology/Risk factors

• more frequently in males

• male to female ratio as high as 2:1

• Onset: fifth to sixth decade of life

• Old age

• history of smoking (odds ratio of 3.8 for those who 
smoked >25 pack-years)

• High levels of rheumatoid factor



British rheumatoid interstitial lung (BRILL) network

• Anti-CCP antibodies were strongly associated with RA-ILD
• Smoking was strongly associated with ILD in males 

-> higher frequency of RA-ILD in men
• predominant HRCT pattern was UIP



RA-ILD in SNUH

• Retrospective review of medical records, single center

• 77 rheumatoid arthritis (RA) patients with interstitial lung disease 

(ILD), 10 year follow-up

Yang JA, Lee JS, et al. KJIM Epub 2017

Higher inflammatory burden at any time of disease -> may 
require more steroid therapy  



ILD Confers a High Mortality Burden on RA Patients

The median survival for patients with clinical RA-ILD is 2.6 years

– Reduced by 7.3 years vs RA non-ILD1

The adjusted HR of death for RA-ILD is 1.9 to 10.4 times greater vs 

RA-non ILD2

Age, RA disease duration at ILD diagnosis, and DLCO values were 

strongly associated with ILD mortality3
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3. Zamora-Legoff JA, et al. Rheumatology (Oxford). 2017;56:344-350. 



Management 

• Treatment is focused on RA with anti-inflammatory and/or 
immunosuppressive agents -> DMARDs (disease modifying 
antirheumatic drugs)

• no randomized controlled trials comparing medications for 
the treatment of RA lung disease.

• Glucocorticoids
– mainstay of therapy, esp NSIP or BOOP
– May induce regression of consolidation

• DMARDs
– Methotrexate, hydroxychloroquine, sulfasalazine, 

leflunomide, ..
– Combination or monotherapy

• Cyclophosphamide, azathioprine, cyclosporine, 
mycophenolate mofetil for CTD-ILD



Treatment guidelines RA – pharmacologic Tx



Methotrexate induced lung toxicity



MTX-induced lung disease

• Incidence: 3.5-7.6%, Prevalence: 5%

• Relative risk of total respiratory adverse events between MTX with 
comparator

• Relative risk of pneumonitis between MTX with comparator



Do DMARDs cause lung toxicity?

• no definite evidence that MTX leads to progression of ILD, but MTX

has potential lung toxicity

• (Sulfasalazine), leflunomide, etanercept, infliximab, adalimumab, and

(rituximab, tocilizumab) all have been “ associated” with lung toxicity

• Occur far less commonly or convincingly than with MTX

• Far fewer data to confirm a direct causal effect

- scattered case reports suggest a possible association



48%

36%

16%

Anti-TNFα blockers

호전 유지 악화

74%

17%

9%

Abatacept

호전 유지 악화

66%
17%

17%

Tocilizumab

호전 유지 악화

77%

6%

17%

Rituximab

호전 유지 악화연구에 따라 결과가 상이함. 증례보고, 후향적연구, 시판 후 조사 및 표적치료제 
레지스트리를 이용한 연구가 대부분이며 각 연구에서의 증례 수가 300예 이내임.

How about bDMARDs?



The British Society for Rheumatology guideline suggests RTX and ABA as a 

first-line biologic in RA patients with ILD.

1. Holroyd, C., et al.Rheumatology 2019;58:e3-e42

RHEUMATOLOGY

Guidelines

The British Society for Rheumatology biologic DMARD safety guidelines in

inflammatory arthritis

Respiratory disease

(i) Pre-existing ILD is not a specific contraindication to biologic therapy; however, caution is 

advised in patients with poor respiratory reserve (in whom a significant drop in lung function 

would be potentially life threatening); in this situation it is advised to work closely with 

a respiratory physician with a specialist interest in ILD (grade 2C, SOA 99%).

(ii) RTX or ABA may be considered a first-line biologic in patients with ILD (grade 2C, SOA 84%)



• 류마티스 관절염 연관 간질성 폐질환은 불량한 예후가 예측됨에도 
불구하고 아직 정립된 치료 방침이 없음. 

• 2018년 호흡기학회 간질성 폐질환 진료지침 

• 류마티스 관절염 연관 간질성 폐질환의 치료 권고사항은 아직 근거 
및 권고수준이 낮고 전신경화증 연관 간질성 폐질환에서와 같이 
구체적인 약제 선택에 대한 가이드는 없음.



Anti-fibrotic agent for CTD/ILD including RA/ILD

• Pirfenidone – fail to show favorable outcome

• Nintedanib

– Subgroup analyses of INBUILD trial



• The INBUILD trial was not designed for a benefit of nintedanib in specific 
diagnostic subgroups. 

• The results suggest that nintedanib reduces the rate of ILD progression, 
as measured by FVC decline, in patients who have a chronic fibrosing ILD 
and progressive phenotype, irrespective of the underlying ILD diagnosis.



Prognosis 

• ILD: 2nd cause of mortality in RA

• ILD contributed to death in 6.8% of females and 9.8% 
of males in RA

• Risk factors

– advanced age

– male sex 

– UIP pattern

– extent of fibrosis on imaging or histopathology

– low DLCO



Need of prospective study – KORAIL cohort

• Purpose of research: What we want to know…

1) Clinical course

- Are ILDs of RA patients not as severe as systemic sclerosis?

2) Prediction of prognosis

- How can we predict the subgroup of RA-ILD with rapid progression?  

3) Influence of conventional DMARDs or biologic agents for 

RA on ILD 

- Which one is more safe for RA patients with ILD?



RA-ILD cohort in Korea (KORAIL)

• Multicenter, Prospective cohort

- 6 centers in Korea

- target: 150-200 patients with RA-ILD

- Follow-up period: 3 years

- Follow-up frequency: every year

- HRCT, PFT including DLCO, 6-min walk test, DAS28, Bone X-ray,

and EDTA/Serum blood samples for each point

• Organizations 

- SNUH (Eun Young Lee)

- SNUH Bundang (Eun Ha Kang)

- Yeonsei University (Yong-Beom Park)

- Daegu Catholic University (Jung-Yoon Choe)

- Suncheonhyang University (Seong Hae Jang)

- Kyunghee University (Yeon Ah Lee)



Characteristics Total

RA medication at enrollment

Methotrexate, n (%) 100 (61.3)

Glucocorticoid, n (%) 160 (98.2)

biologic DMARDs, n (%) 60 (36.8)

RF positive, n (%) 143 (87.7)

titer, mean±SD 279.5±513.6

median (range, IQR) 124.0 (15.0 - 3660.0, 213.0)

Anti-CCP positive*, n (%) 154 (94.5)

≥200 76 (52.4)

titer, mean±SD 279.8±266.7

median (range, IQR) 217.0 (0.4 - 1104.6, 425.0)

Serum KL-6

titer, mean±SD 599.5±489.9

median (range, IQR) 427.2 (151.3 - 4181.6, 418.5)

Characteristics Total

No. of patients 163

Age at enrollment (year), mean±SD 66.4±8.1

≥65, n (%) 96 (58.9)

≥70, n (%) 57 (35.0)

≥75, n (%) 23 (14.1)

Gender,  n (%)

Male 54 (33.1)

Female 109 (66.9)

RA Duration (yr), median (range, IQR) 5.9 (0.0 - 42.0, 9.3)

mean±SD 7.6±8.0

ILD Duration (CT dx) (yr), median (range, IQR) 1.6 (0.0 - 16.5, 4.3)

mean±SD 2.7±3.1

BMI, mean±SD 23.7±3.2

Smoking,  n (%)

Never smoking 119 (73.0)

Ex-smoking 28 (17.2)

pack-years, median (range, IQR) 30.0 (10.0 - 50.0, 17.5)

Current smoking 15 (9.2)

pack-years, median (range, IQR) 24.0 (1.0 - 55.0, 14.0)

Unknown 1 (0.6)

KORAIL cohort –Demographics-



KORAIL cohort
need for precise evaluation of CT change

A

QLF 6.0; QILD 28.1; KL-6 376.7 QLF 7.8; QILD 35.1; KL-6 294.6 QLF 6.4; QILD 33.1; KL-6 342.4
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KORAIL cohort
Lung function trajectory



Future therapy

• Some agents tried to treat IPF 
– antioxidant therapy, pirfenidone, bosentan (no effect)

• rituximab in treatment of DM/PM-ILD, SSc-ILD
– Initial improvements in pulmonary function in both diseases, 

further improvements at 2-year follow-up in SSc-ILD
• Abatacept for RA/ILD 

– Some retrospective studies, more evidence needed
• Nintedanib

– Inhibit PDGFR
– slow down decrease in FVC and improve pt’s QOL in IPF and 

other ILDs

• Lung transplantation

• Combination or sequential targeted Tx to control the inflammation 
and fibrosis at proper time may be needed…



증례

• 56세 여자

• 최근 시행한 검진에서 CPA 이상 소견으로 HRCT 추가로 시행 후 
both lower lung에 mild GGO 관찰되어 큰병원 호흡기내과 
의뢰되었고, 시행한 혈액검사에서 이상소견 보여 류마티스내과 의뢰

• 계단 오를 때 약간 숨이 찬 정도의 증상과 마른 기침

• FANA(+, 1:40), anti CCP(+) 52, ANCA(-), ESR 25, CRP 0.01

• 신체검진에서는 BT 정상, arthritis, rash 등 없음

• 다음 단계는?
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