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CTD or collagen vascular diseases

Systemic lupus erythematosus 

Systemic sclerosis 

Sjogren’s syndrome 

Rheumatoid arthritis 

Polymyositis/dermatomyositis 

Mixed connective tissue disease 

Undifferentiated connective tissue disease (UCTD)  





The clinical presentations

• Acute or subacute

• Chronic and/or progressive

• Variable ILD patterns on radiologic and pathologic view

• Not essentially specific lung presentation dependent on specific CTD 
subtype   



NSIP, variable radiologic findings 



OP, variable radiologic findings 



Longitudinal changes of HRCT findings over time 



RCT (2000-2018) reporting Treatment and Adverse Effects 
of medical therapy in CTD-ILD

• DM/PM-ILD and antisynthetase syndrome-ILD : RCT (0)

• Rheumatoid arthritis ILD : RCT (0) 

• pSS-ILD, MCTD-ILD, and SLE-ILD : RCT (0)

• SSc-ILD (No of studies/No of patients) 

• AZA (2 /105)

• CYC (6/474)

• MMF (2/183)

• RTX (1/60)

• TCZ (1/87) 



Cyclophosphamide versus Placebo 

in Scleroderma Lung Disease (SLS I)

• 158 patients with scleroderma, restrictive lung physiology, dyspnea, and 
evidence of inflammatory ILD on examination of BAL fluid and  HRCT or 
both

• Active alveolitis

• BAL fluid (defined as neutrophilia of ≥3 percent, eosinophilia of ≥2 
percent, or both)

• Or on thoracic CT, any ground-glass opacity

N Engl J Med 2006;354:2655-66





Cyclophosphamide versus Placebo
in Scleroderma Lung Disease (SLS I)



Cyclophosphamide ; 
Small but significant improvement in the FVC and TLC at 12 months



Adverse Events and Serious Adverse Events



Am J Respir Crit Care Med Vol 176. pp 1026–1034, 2007



Lancet Respir Med 2016; 4: 708–19

Design to receive either mycophenolate mofetil (1500 mg twice daily) for 24 months or oral 
cyclophosphamide (2·0 mg/kg per day) for 12 months followed by placebo for 12 months

The primary endpoint : change in FVC as a percentage of the predicted normal value (FVC %) 
over the course of 24 months



Frequency distribution of changes from baseline to 24 months 
in % predicted FVC



Mycophenolate mofetil versus oral cyclophosphamide in
scleroderma-related interstitial lung disease (SLS II)

Lancet Respir Med 2016; 4: 708–19



Forest plot of comparison 
: Cyclophosphamide versus placebo, FVC % and DLco% predicted 

Cochrane Database of Systematic Reviews 2018



Forest plot of comparison 
: Cyclophosphamide versus mycophenolate, FVC % and DLco% predicted 

Cochrane Database of Systematic Reviews 2018



Cyclophosphamide and mycophenolate for SSc-ILD

• Small benefit of 1 year of treatment with cyclophosphamide in terms of % FVC when 
compared with placebo

• Significant improvement in dyspnea, functional ability, the health-related quality of 
life, and skin thickness with cyclophosphamide 

• The benefits of cyclophosphamide are generally no longer apparent at 2 years 

• No significant different when cyclophosphamide was compared with mycophenolate 
at 12months

• Risk of adverse effects was increased in the cyclophosphamide groups versus 
mycophenolate



SENSCIS Trial 

N Engl J Med 2019;380:2518-28



SENSCIS: Trial design

Randomised patients were stratified by anti-topoisomerase antibody (ATA) status (positive or negative).

Patients remained on blinded treatment until the last patient had reached week 52 but for no longer than 100 weeks.

bid, twice daily; R, randomisation.

Placebo (n=288)

Nintedanib 150 mg bid (n=288)

Follow-

up

Screening
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R 1:1

Primary endpoint assessed





Change from baseline in FVC (mL) over 52 weeks

No. of patients

Nintedanib 288 283 281273 278 265 262 241

Placebo 288 283 281280 283 280 268 257

Nintedanib

Placebo

Week
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Annual rate of decline in FVC (mL/yr) over 52 weeks
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Difference: 41.0 mL/yr

(95% CI: 2.9, 79.0); 

p=0.035

Relative reduction: 44%



SENSCIS and INPULSIS: Annual rate of decline in FVC (mL/yr) 
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Difference: 109.9 mL/yr

(95% CI: 75.9, 144.0); 

p<0.001

INPULSIS
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Difference: 41.0 mL/yr

(95% CI: 2.9, 79.0); 

p=0.035

Relative reduction: 

44%

SENSCIS

Relative reduction: 49%



Nintedanib reduced the rate of decline in FVC 
in patients with more and less preserved lung function 



n analysed Difference (95% CI) Treatment-by-time-by

-subgroup interactionNintedanib Placebo

All patients 287 288 41.0 (2.9, 79.0)

ATA status Positive 173 177 29.9 (-19.1, 78.8) p=0.491

Negative 114 111 57.2 (-3.5, 118.0)

Gender Female 220 212 34.6 (-9.3, 78.4) p=0.594

Male 67 76 58.6 (-18.0, 135.1)

Age <65 years 224 229 44.4 (1.4, 87.4) p=0.730

≥65 years 63 59 28.1 (-54.2, 110.4)

Race White 200 186 45.8 (-0.8, 92.5) p=0.725

Asian 62 81 44.5 (-32.9, 121.9)

Black/African-American 20 16 -20.4 (-176.7, 136.0)

Region Europe 139 126 39.7 (-16.6, 95.9) p=0.277

Canada and USA 69 73 10.3 (-65.6, 86.1)

Asia 59 71 43.4 (-37.0, 123.8)

Rest of world 20 18 178.4 (28.1, 328.7)

SSc subtype Diffuse cutaneous 153 146 56.6 (3.2, 110.0) p=0.420

Limited cutaneous 134 142 25.3 (-28.9, 79.6)

Mycophenolate use Yes 138 140 26.3 (-27.9, 80.6) p=0.452

No 149 148 55.4 (2.3, 108.5)
-400 -300 -200 -100 0 100 200 300 400

Pre-specified subgroup analyses 

Favours placebo Favours nintedanib



INBUILD Clinical Trials



INBUILD: Clinical ILD diagnoses in overall population

Nintedanib 
(n=332)

Placebo
(n=331)

Hypersensitivity pneumonitis 84 (25.3) 89 (26.9)

Autoimmune ILDs 82 (24.7) 88 (26.6)

Rheumatoid arthritis-associated ILD 42 (12.7) 47 (14.2)

Systemic sclerosis-associated ILD 23 (6.9) 16 (4.8)

Mixed connective tissue disease-associated ILD 7 (2.1) 12 (3.6)

Other autoimmune ILDs 10 (3.0) 13 (3.9)

Idiopathic non-specific interstitial pneumonia 64 (19.3) 61 (18.4)

Unclassifiable IIP 64 (19.3) 50 (15.1)

Other fibrosing ILDs* 38 (11.4) 43 (13.0)

Data are n (%) of patients. *In the nintedanib and placebo groups, respectively, 21 (6.3%) and 18 (5.4%) patients had exposure-related ILDs and 4 (1.2%) 

and 8 (2.4%) patients had sarcoidosis. IIP, idiopathic interstitial pneumonia.



Decline from Baseline in Forced Vital Capacity 
(total of 663 patients)

Nintedanib

Placebo



HP 
(n=173)

Autoimmune ILD
(n=170)

Idiopathic NSIP
(n=125)

Unclassifiable 
IIP (n=114)

Other ILDs* 
(n=81)

Male 89 (51%) 80 (47%) 63 (50%) 62 (54%) 62 (77%)

Age, years 65·5 (8·3) 64·3 (10·6) 65·4 (9·4) 68·4 (9·4) 66·2 (11·2)

Former or current smoker 91 (53%) 85 (50%) 43 (34%) 62 (54%) 57 (70%)

UIP-like fibrotic pattern on HRCT 90 (52%) 127 (75%) 71 (57%) 77 (68%) 47 (58%)

Forced vital capacity, mL 2244 (739) 2330 (699) 2351 (761) 2286 (730) 2548 (727)

Forced vital capacity, % predicted 65·2 (14·2) 70·9 (14·9) 71·3 (17·3) 69·8 (15·4) 68·4 (16·6)

Diffusing capacity of the lung for carbon m
onoxide, % predicted†

45·3 (14·4) 48·0 (15·1) 47·4 (12·5) 45·2 (11·9) 43·2 (12·2)

Baseline characteristics



Nintedanib in patients with PF-ILD
subgroup analyses in the INBUILD trial

Lancet Respir Med 2020;8: 453–60



INBUILD : Rate of decline in FVC over 52 weeks in subgroups



Overall 
population
(n=331)

UIP-like fibrotic 
pattern

on HRCT 
(n=206)

Other fibrotic 
patterns
on HRCT 
(n=125)

INPULSIS trials
(n=423)

Deaths over 52 
weeks

17 (5.1) 16 (7.8) 1 (0.8) 33 (7.8)

Hazard ratio 
versus
INPULSIS trials

0.63 (0.35–1.13) 0.97 (0.53–1.76) 0.10 (0.01–0.70)

Proportion of subjects who died over 52 weeks in the placebo groups



INBUILD, INPULSIS and SENSCIS: Annual rate of decline in FVC 
(mL/year) over 52 weeks 

1. Richeldi L, et al. N Engl J Med 2014;370:2071–82; 2. Distler O, et al. N Engl J Med 2019;380:2518–28. 



• SSc according to 2013 ACR/ EULAR 

criteria

• Disease duration less than 7 years

• ≥10% extent of lung fibrosis on HRCT

• FVC ≥40% predicted

• DLCO 30–89% predicted

• No need for progression criteria prior 

to inclusion in the trial

• ILD other than IPF with features of diffuse fibrosing lung 

disease (reticular abnormality with traction bronchiectasis, 

with or without honeycombing)

• >10% extent of lung fibrosis on HRCT

• FVC ≥45% predicted

• DLCO of 30–79% predicted

• Met ≥1 of the following criteria for ILD progression in the 

24 months before screening, despite management:
• Relative decline in FVC ≥10% predicted

• Relative decline in FVC ≥5 to <10% predicted and worsened 

respiratory symptoms

• Relative decline in FVC ≥5 to <10% predicted and increased 

extent of fibrosis on HRCT

• Worsened respiratory symptoms and increased extent of fibrosis 

on HRCT

SENSCIS® inclusion criteria1 INBUILD® inclusion criteria2

1. Distler O et al. N Engl J Med 2019;380:2518–28; 2. Flaherty KR et al. N Engl J Med 2019;381:1718–27

ACR, American College of Rheumatology; DLCO, diffusing capacity of the lungs for carbon monoxide; EULAR, European League Against Rheumatism; FVC, forced vital capacity; 

HRCT, high-resolution computed tomography; ILD, interstitial lung disease; IPF, idiopathic pulmonary fibrosis; SSc, systemic sclerosis 38



Lancet Respir Med 2020; 8: 963–74

• Subcutaneous tocilizumab 162 mg or placebo weekly for 48 weeks

• The primary endpoint : the difference in change from baseline to week 48 in mRSS

• The secondary endpoint  : FVC % predicted at week 48

FocuSSced trial



• Monoclonal antibody against the 
interleukin-6 receptor (IL-6R)

• Used for the treatment of RA and 
COVID-19 ARDS



• Early, active SSc patients

• Preserved lung function

• SSc ILD: 65% (placebo), 67% (Tocilizumab)

Baseline characteristics



All participants SSc-ILD 

Results



All participants SSc-ILD 

Results



Tocilizumab might preserve lung function 



Patients completed FocuSSed trial 

→ transitioned to open-label weekly injections of tocilizumab 162 mg 

for another 48 weeks 

Am J Respir Crit Care Med 2022; 205 (6) 674–684



All participants

SSc-ILD

FVC % pred mean (95% CI) change from baseline to Week 96



Change from Baseline to Week 48 or 96 and from Weeks 48 to 96 in 
FVC, % Pred. DLCO, and mRSS in Patients with SSc–ILD



Nintedanib and Tocilizumab

• Nintedanib has a beneficial effect by reducing the rate of decline in FVC in 
patients with CTD-ILD, including SSc-ILD 

• Tocilizumab preserved lung function, slowing decline in FVC, in patients with 
early SSc, including those with ILD



The RECITAL study, Lancet Respir Med 2023; 11: 45–54

✓ Randomly assigned (1:1) to receive rituximab (1000 mg at weeks 0 and 2 IV) or
cyclophosphamide (600 mg/m² body surface area every 4 weeks IV for six doses)

⚫ The primary endpoint : rate of change in FVC at 24 weeks compared with baseline



Study population



Primary and 
secondary endpoints



Adjusted change in FVC from baseline to week 48 

Adjusted rate of change in FVC in the 
cyclophosphamide and rituximab groups at week 24 

Rituximab was not superior to cyclophosphamide



Rituximab was associated with fewer adverse events



Lancet Respir Med 2023; 11: 87–96

Randomly assigned (1:1) to receive 2403 mg oral pirfenidone or placebo daily

The primary endpoint : the incidence of the composite endpoint of a decline from 
baseline in % predicted FVC of 10% or more or death during the 52-week treatment



Study population



Estimated change in FVC and percent predicted FVCNot meeting the composite primary endpoint



Estimated change in FVC and percent predicted FVC by HRCT pattern

With UIP Without UIP 



Summary 

• The Scleroderma Lung Study ; SLS-I,2006 and SLS-II,2016 
(cyclophosphamide and Mycophenolate in SSc-ILD) 

• The SENSCIS trial, 2019 (Nintedanib in SSc-ILD) 

• The INBUILD trial, 2019 (Nintedanib in CTD-ILD) 

• The focuSSced trial, 2020 (In 2021, the FDA approved tocilizumab for the 

treatment of SSc-ILD) 

• The TRAIL1,2023 (pirfenidone in RA-ILD)   

• The RECITAL study, 2023 (rituximab in CTD-ILD)  
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