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PID des connectivites

35%

51%

Duchemann B, Eur Respir J 2017, 50:1602419

• Seine Saint Denis 2012 (n=1170), prevalence: 
97.9/100‰; incidence: 19.4/100‰
• Excluding cardiovascular, infectious and 
tumoral causes



Sclérodermie 

systémique1

Polyarthrite 

rhumatoïde2

Myopathies 

inflammatoires

idiopathiques

Syndrome 

de Sjögren6

Connectivites 

mixtes

Lupus 

érythémateux 

disséminé

Prévalence CTD

(100‰) 
13-23 360 2-34 50 3 41

Fréquence PID 45%9 8% 15-78% 11-15% 54% <10%

Facteurs de 

risque de 

survenue

• Origine afro-américaine1

• Sexe masculin1

• Forme cutanée diffuse1

• Anti-Scl-70 +; Anti-Th/To +; Anti-PM-

Scl +; Anti-Ro52 +1

• Ulcères digitaux1

• HTAP1

• Sexe masculin

• Âge avancé

• Fumeur

• Taux élevé de Facteur 
Rhumatoïde

• Anti-CCP

• Origine afro-américaine3

• AAN3

• Anti-histidyl-ARNt synthétase3

• Expositions professionnelles4

• Âge5

• Arthralgies5; Fièvre5; CRP

• Ac anti-Jo15

• Anti-MDA5

• Âge

• Durée évolution maladie

• Facteur Rhumatoïde

• Anti-SSA 

• CRP

• Anti-SSA7

• Évolution >10 ans8

• Âge8

• Fumeur8

Pattern
• PINS +++

• PIC+
• FEPP

• PIC ++
• PINS +
• FEPP

• PINS ++

• PINS-PO ++
• PO++

• PINS ++
• Bronchiolite folliculaire/PIL++

• PINS ++

• PIC ++
• HIA, shrinking lung

• PINS, PIC connectivite associée

Pronostic
• Survie à 10 ans: 40%
• Mortalité liée à la ScS

- PID en cause dans 35% des cas

• Survie médiane: 

3 ans en cas de PIC
- Autres pattern : >3 ans

• Survie à 5 ans : 80%
• Risque de lymphome 

pulmonaire à cellules B

• Risque d’amylose

1. Perelas A, et al. Systemic sclerosis-associated interstitial lung disease. Lancet Respir Med 2020;8:304-20. 
2. Shaw M, et al. Rheumatoid arthritis-associated lung disease. Eur Respir Rev 2015;24:1-16.
3. Chua F, et al. Idiopathic inflammatory myositis-associated interstitial lung disease: ethnicity differences and lung function trends in a British cohort. Rheumatol 2012;51:1870-76.
4. Labirua-Iturburu A, et al. Occupational exposure in patients with the antisynthetase syndrome. Clin Rheumatol 2014;33:221-25.
5. Zhang L, et al. Factors associated with interstitial lung disease in patients with polymyositis and dermatomyositis: a systematic review and meta-analysis. PLoS ONE 2016;11:e0155381

6. Gao H, et al. Prevalence, risk factors, and prognosis of interstitial lung disease in a large cohort of chinese primary Sjögren syndrome patients: a case-control study. Medicine (Baltimore) 
2018;97:1-5.

7. Kokosi M, et al. Systemic Lupus erythematosus and antiphospholipid antibody syndrome. Clin Chest Med 2019;40:519-29. 
8. Medlin J L, et al. Pulmonary manifestations in late versus early systemic lupus erythematosus: a systematic review and meta-analysis. Semin Arthr Rheum 2018; 48:198-204
9. Orphanet

PID des connectivites

D’après “Connexion PID“ 01/2021



PIC, PINS et connectivites

NSIP : 
Non specific interstitial pneumonitis

• Systemic scleroderma
• RA, Sjögren
• MCTD

Auto-immunity

PHS
RA
GS

IIM
Anti-Jo1

PHS

NSIP

UIP : 
Usual interstitial pneumonia

• Man
• >70 years old
• Smoker
• Clubbing
• “Velcro“ rales

• IPF

RA
MCTD
ANCA

UIP



PIC, PINS et connectivites

NSIP : 
Non specific interstitial pneumonitis

• Systemic scleroderma
• RA, Sjögren
• MCTD

Auto-immunity

NSIP

Johannson K, Lancet 2021, 398:1450

Johannson K, Lancet 2021, 398:1450

Immunomodulators

?



Effet protecteur du Méthotrexate dans PID de PR

Johannson K, Lancet 2021, 398:1450

Kiely P, BMJ Open 2019, 9:028466

Protective effect of Methotrexate on RA-ILD
ERAN and ERAS cohorts, 92 ILD incident in 2721 RA; 1578 MTX exposed No ILD before exposure

ILD before exposure

MTX

MTX

Time to event

Time to event



Johannson K, Lancet 2021, 398:1450

Juge PA, Eur Respir J 2021, 57:2000337; Cano-Jimenez E, Scientific Reports 2021, 11:9184

Protective effect of Methotrexate on RA-ILD
Discovery and replication cohorts, 482 ILD-RA and 741 No-ILD-RA; 

929 MTX exposed

(adjusted for age at RA onset, sex, smoking, other biologics used, MTX duration) 

• ILD was also delayed in patients receiving MTX, from 4 to 11.4 years

ILD progression free survival

Effet protecteur du Méthotrexate dans PID de PR



Immunomodulateurs et PID de connectivites

Johannson K, Lancet 2021, 398:1450

Rituximab 375 mg/wk, 4 wks
or 1 g at d1 and d15

Vij R, Chest 2012, 143:814 

Proposed therapies for CTD-ILD, in general



Cyclophosphamide et PID de Sclérodermie

Johannson K, Lancet 2021, 398:1450

Vij R, Chest 2012, 143:814 

2006

Yes! 

• One-year oral cyclophosphamide

2007 But?



Maybe?

Mycophenolate et PID de Sclérodermie

Johannson K, Lancet 2021, 398:1450

Vij R, Chest 2012, 143:814 

2006-2016

2017

Not better

“oral“



Rituximab et PID Sclérodermie

Johannson K, Lancet 2021, 398:1450

Ebata S, Lancet Rheumatol 2021,3:e489; Ebata S, Rheumatology 2022,Epub  September

DESIRES Trial 
Rituximab Dy1-8-15-21 vs Placebo; primary objective RSS 

56 SSc among whom 48 with ILD

mRSS

FVC%

• Trend in DLCO improvement
• Significant decrease in CT-ILD area
• No improvement in QoL scores



Rituximab et PID de Connectivites

Johannson K, Lancet 2021, 398:1450

Saunders A, ATS 2022

RECITAL trial
Rituximab Dy1-Dy15 vs Cyclophosphamide, 6 months

• CTD-ILD with “severe progressive?“ disease deserving use of 
Cyclophosphamide
• Systemic sclerosis (n=39); myositis (n=45); MCTD (n=17)

Figure. Change in FVC from baseline over 24 weeks 

Cyclophosphamide
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• Both improved FVC at 24 and 48 weeks
• Similar improvement in QoL
• Fewer adverse events with Rituximab
• Effect by type of CTD?



Tocilizumab et PID Sclérodermie

Johannson K, Lancet 2021, 398:1450

Khanna D, Lancet Respir Med 2020, 8:963; Khanna D, Am J Respir Crit Care 2022, 205:674 

FocuSSced trial
Tocilizumab 162 mg weekly vs Placebo 48 weeks

Primary objective RSS

• 60 mo. duration or less
• >CRP, ESR, platelet
• Active disease
• Other treatments?  

mRSS

FVC%



Tocilizumab et PID Sclérodermie

Johannson K, Lancet 2021, 398:1450

Khanna D, Lancet Respir Med 2020, 8:963; Khanna D, Am J Respir Crit Care 2022, 205:674 

Overall population ILD population



Johannson K, Lancet 2021, 398:1450

PIC, PINS et connectivites

NSIP : 
Non specific interstitial pneumonitis

• Systemic scleroderma
• RA, Sjögren
• MCTD

Auto-immunity

NSIP

Johannson K, Lancet 2021, 398:1450; *Fernandez-Diaz C, Rheumatology 2020, 59:3906; **Holroyd C, Rheumatology 2019, 58:220  

Immunomodulators
• SSc-ILD

- Cyclophosphamide
- Micophenolate
- Rituximab?
- Tocilizumab?

• RA-ILD
- Methotrexate?
- (Leflunomide; Abatacept*/anti-TNF**)

• CTD-ILD
- Cyclophosphamide?
- Rituximab?



Johannson K, Lancet 2021, 398:1450; Raghu G, Am J Respir Crit Care 2022,e18 

PIC, PINS et connectivites

UIP : 
Usual interstitial pneumonia

• Man
• >70 years old
• Smoker
• Clubbing
• “Velcro“ rales

• IPF

PR
ANCA

IPF

Fibromodulators

?

Fibromodulators

(FCV ≥50%/DLCO ≥30%)

Idiopathic pulmonary fibrosis

• preserve FVC decline (HR: 0.52)
• preserve DLCO decline
• reduction of risk of death
(HR:0.70)
• reduction of risk of AE 



Pirfenidone et nintedanib pour la pratique

Cottin V, Recommandations pratiques Fibrose Pulmonaire idiopathique 2021



Raghu G, Am J Respir Crit Care 2022,e18 

Progressive pulmonary fibrosis (PPF)

(10% within 6 mo.)

(15% within 6 mo.)



Raghu G, Am J Respir Crit Care 2022,e18 

Progressive pulmonary fibrosis (PPF)



Distler O, N Engl J Med 2019, 380:2518 

Nintedanib et PID Sclérodermie

SENCSIS Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC in SSc-ILD



Distler O, N Engl J Med 2019, 380:2518; Highland K, Lancet Respir Med 2021, 9:96 

Nintedanib et PID Sclérodermie

SENCSIS Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC in SSc-ILD, impact of MMF

Interaction? 

MMF effect? 

26.3 ml

55.4 ml



MMF±Pirfenidone et PID Sclérodermie



Solomon S, Lancet Respir Med 2022, Epub September

Pirfenidone et PID Polyarthrite rhumatoide

TRAIL-1 Phase II trial
Pirfenidone 801 mg tid vs Placebo 52 weeks

Primary objective FVC in RA-ILD

•

•

•

•

•

•



Solomon S, Lancet Respir Med 2022, Epub September

Pirfenidone et PID Polyarthrite rhumatoide

TRAIL-1 Phase II trial
Pirfenidone 801 mg tid vs Placebo 52 weeks

Primary objective FVC in RA-ILD



Solomon S, Lancet Respir Med 2022, Epub September

Pirfenidone et PID Polyarthrite rhumatoide

TRAIL-1 Phase II trial
Pirfenidone 801 mg tid vs Placebo 52 weeks

Primary objective FVC in RA-ILD, impact of UIP pattern

UIP

Non
UIP

126 ml



Nintedanib et PPF (±connectivites)

INBUILD Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC   

25.6%
(n=176)

Flaherty KR, N Engl J Med 2019, 381:1718; Wells A, Lancet Respir Med 2020 



Flaherty KR, N Engl J Med 2019, 381:1718; Cottin V, Eur Respir J 2022, 59:2004538 

Nintedanib et PPF (±connectivites)

INBUILD Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC, secondary objectives   

OS

OS, UIP subgroup

PFS

PFS, 

UIP subgroup

AE

AE, 

UIP subgroup

NS

NS

HR: 0.6, p=0.003

HR: 0.69, p=0.009

HR: 0.67, p=0.04

HR: 0.62, p=0.03



Nintedanib et PPF (±connectivites)

INBUILD Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC, impact of corticosteroids and UIP pattern   

Efficacy in by corticosteroids exposure and UIP pattern

Flaherty KR, N Engl J Med 2019, 381:1718; Wells A, Lancet Respir Med 2020; Cottin V, Respiratory Research 2021, 22:84; Matteson E, Arthritis Rheum 2022, 74:1039  

133 ml 76.1 ml



Flaherty KR, N Engl J Med 2019, 381:1718; Wells A, Lancet Respir Med 2020 

Nintedanib et PPF de connectivites

INBUILD Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC, impact of etiologies and UIP pattern   

Efficacy in CTD-PPF



Flaherty KR, N Engl J Med 2019, 381:1718; Wells A, Lancet Respir Med 2020; Cottin V, Respiratory Research 2021, 22:84; Matteson E, Arthritis Rheum 2022, 74:1039  

Nintedanib et PPF de connectivites

INBUILD Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC, impact of CTD subgroups and UIP pattern  

Efficacy by CTD-PPF subgroups

Efficacy by CTD-PPF CT-scan patterns



Flaherty KR, N Engl J Med 2019, 381:1718; Wells A, Lancet Respir Med 2020; Cottin V, Respiratory Research 2021, 22:84; Matteson E, Arthritis Rheum 2022, 74:1039  

Nintedanib et PPF de connectivites

INBUILD Phase III trial
Nintedanib 150 mg twice daily vs Placebo 52 weeks

Primary objective FVC, impact of associated DMARDs treatment

Efficacy by corticosteroids ± DMARDS subgroups



Behr, J Lancet Respir Med 2021, 9:476

Pirfenidone et PPF (±connectivites)

RELIEF Phase IIb trial
Pirfenidone 801 mg tid vs Placebo 52 weeks

Primary objective FVC in PPF±CTD

Efficacy in 127 PPF among whom 37 PPF-CTD (29%) 

Similar effect in all subgroups after asbestosis exclusion



Johannson K, Lancet 2021, 398:1450; Raghu G, Am J Respir Crit Care 2022,e18 

PIC, PINS et connectivites

UIP : 
Usual interstitial pneumonia

PR
ANCA

IPF

Fibromodulators

Fibromodulators

• SSc-ILD
- Nintedanib
±MMF

- (Pirfenidone±MMF?) 

• RA-ILD
- Pirfenidone?
±UIP pattern
>toxicity

• PPF
- Nintedanib?
± CTD
± UIP pattern
± SSc/RA
± Corticosteroids
± DMARDS

- Pirfenidone?



PIC, PINS, PPR et connectivites

NSIP : 
Non specific interstitial pneumonitis

• Systemic scleroderma
• RA, Sjögren
• MCTD

UIP : 
Usual interstitial pneumonia

Immunomodulators?                   Fibromodulators?

Which strategy?



Points clefs: antifibrosants et PID des connectivites
• Diagnostic précoce des PID, pattern, étendue/sévérité, activité de la CTD
• IS et biothérapies semblent actives sur les PID: délais d’apparition 

(méthotrexate), prévention de la progression
- Niveau de preuve variable en fonction des connectivites
- Cyclophosphamide et MMF ont été évalués sur des PID plus sévères
- Tociluzimab et Rituximab sur PID moins sévères
- Effet “CTD“ ou “pattern de PID“ dépendant?

• Les antifibrosants ont été évalués sur des PID (déjà traitées?) stables ou 
progressives de CTD “récentes“

- Plus de données avec le Nintedanib qu’avec la Pirfenidone : épargne 40 à 130 ml/an
- Niveau de preuve variable en fonction des connectivites
- Effet de l’association avec corticostéroïdes et MMF (et les autres?)
- Rôle majeur du pattern UIP (ou PPF?) 

• Y-a-t-il une place pour les antifibrosants en “front-line“
- Toxicités; interactions +++



“My step by step questioning“

Q1

• Which connective tissue disorder? (RA, SSc, MCTD)

• Perform baseline thoracic LD-CT; if ILD contact your favorite pulmonologist
and perform PFTs (FVC and DLCO)

• Respiratory symptoms/signs? 

Q2

• CT scan pattern, UIP/fibrotic, extension vs OP, NSIP-COP

• FVC: >70%; 70-50%; <50%; DLCO: >80%; 80-30; <30%

• Pulmonary hypertension? 

• Bronchoalveolar lavage?  

Q3

• Smoking, recent onset

• Extra-thoracic disease activity

• Inflammatory markers? (CRP, ESR, platelets?); alveolitis (lymphocytes vs 
polymorphonuclears)

=
• Begin your favorite treatment to obtain the best CTD control 

• Methotrexate, MMF, rituximab, tocilizumab please your pulmonologist

• Others, look at https://www.pneumotox.com/drug/index/

10%?

90%?



Q4

• ILD immediate indication to treat: i) symptoms; ii) HRCT/FVC/DLCO; iii) PHT

• Multidiciplinary meeting

- Cyclophosphamide or not? Corticosteroids or not? (< 20 mg if ScS or MCTD)

- CTD AND ILD treatment? (MMF, rituximab, tocilizumab?)

Step6

• No immediate indication to treat

- Stop smoking, vaccination, rehabilitation, screen for environmental exposure

- PFTs and DLCO every 3 to 4 months during 1 to 2 years

• Then, every 6 months?

Step7

• If UIP pattern alone or PPF definition

• Multidiciplinary meeting

- If uncontrolled “extra-thoracic“ CTD AND “PPF“: switch CTD treatment to 
(MMF, rituximab, tocilizumab?) THEN? add antifibrotic drug

- If PPF only: add antifibrotic drug (nintedanib>pirfenidone)

Step8
• If subacute/acute exacerbation…

Trials

“My step by step questioning“

Kawano-Dourado L, Clin Chest Medicine 2021, 42:295



Q4

• ILD immediate indication to treat: i) symptoms; ii) HRCT/FVC/DLCO; iii) PHT

• Multidiciplinary meeting

- Cyclophosphamide or not? Corticosteroids or not? (< 20 mg if ScS or MCTD)

- CTD AND ILD treatment? (MMF, rituximab, tocilizumab?)

Q5

• No immediate indication to treat

- Stop smoking, vaccination, rehabilitation, screen for environmental exposure

- PFTs and DLCO every 3 to 4 months during 1 to 2 years?

• Then, every 6 to 12 months?

Q6

• If UIP pattern alone or PPF definition

• Multidiciplinary meeting

- If uncontrolled “extra-thoracic“ CTD AND “PPF“: switch CTD treatment to 
MMF, rituximab, tocilizumab? THEN? add an antifibrotic drug

- If PPF only: add antifibrotic drug (nintedanib>pirfenidone)

Q7
• If subacute/acute exacerbation…

Trials

“My step by step questioning“

Kawano-Dourado L, Clin Chest Medicine 2021, 42:295





Roofeh D, Curr Opin Rheumatol 2021, 33:240

Algorithme for the management of ScS-ILD



Sclérodermie 

systémique1

Polyarthrite 

rhumatoïde2

Myopathies 

inflammatoires

idiopathiques4

Syndrome 

de Sjögren

Connectivites 

mixtes5

Lupus 

érythémateux 

disséminé

Fréquence 40% 32% 16% 24%

Facteurs de 

risque communs3

• PIC3

• Progression rapide de la 

maladie3

• Étendue des bronchectasies de 

traction au scanner3

• Âge avancé3

• PIC

• Progression rapide de la 

maladie

• Étendue des bronchectasies 

de traction au scanner

• Âge avancé

• PIC

• Progression rapide de la 

maladie

• Étendue des bronchectasies 

de traction au scanner

• Âge avancé

• PIC

• Progression rapide de la 

maladie

• Étendue des bronchectasies 

de traction au scanner

• Âge avancé

• PIC

• Progression rapide de la 

maladie

• Étendue des bronchectasies 

de traction au scanner

• Âge avancé

• PIC

• Progression rapide de la 

maladie

• Étendue des bronchectasies 

de traction au scanner

• Âge avancé

• Fumeur

• Etendue FP sur TDM >20%

• Methotrexate

• Anti-Ro52

• Durée de la PID

• Fièvre

• Érythème périunguéal

• Ulcères cutanés

• Faiblesse musculaire

• Emphysème sous-cutané ou 

médiastinal

• Tumeur

• Taux de lymphocytes

• Taux de HDL

• Taux de CRP

• Taux de ferritine

• Anti-Jo1

• Anti-MDA5

• Sexe masculin

• Anti-Ro52

• Anti-RNP

• Absence d’arthrite

Facteurs de 

risque 

spécifiques

• Fumeur1

• Etendue FP sur TDM >20%1

• Sexe masculin1

• Âge avancé au diagnostic1

• Ulcères digitaux1

• HTAP1

• Arthite1

• Fibrose cutanée progressive1

• Atteinte rénale1

• Fibrose myocardique1

• Diamètre oesophagien

augmenté1

• CVF réduite >10%1

• DLco réduite >15%1

1. Perelas A, et al. Systemic sclerosis-associated interstitial lung disease. Lancet Respir Med 2020;8:304-20. 
2. Shaw M, et al. Rheumatoid arthritis-associated lung disease. Eur Respir Rev 2015;24:1-16.
3. George PM, et al. Progressive fibrosing interstitial lung disease: clinical uncertainties, consensus recommendations, and research priorities. Lancet Respir Med 2020;8:925-34.
4. Li Y, et al. Predictors and mortality of rapidly progressive interstitial lung disease in patients with idiopathic inflammatory myopathy: a series of 474 patients. Front Med (Lausanne) 2020;7:1-9.
5. Reiseter S, et al. Progression and mortality of interstitial lung disease in mixed connective tissue disease: a long-term observational nationwide cohort study. Rheumatology (Oxford) 

2018;57:255-62.




