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Introduction 



Classification of ILDs 

Interstitial Lung Diseases (ILDs) 

Idiopathic Interstitial 
Pneumonias (IIPs) Other ILDs 

LAM 

LCH 

Drug Associated 

Other exposure 
ILDs 

Vasculitis/ 
granulomatous 

ILDs 

Other rare ILDs 

Sarcoidosis 
Hypersensitivity 

Pneumonitis (HP) 
Autoimmune ILDs 

Idiopathic LIP 

Idiopathic 
Pleuroparenchymal 

fibroelastosis 

Unclassifiable IIPs 

Systemic Sclerosis 
ILD 

Rheumatoid 
Arthritis-ILD 

Polymyositis ILD 

Mixed CTD-ILD 

Sjogren Syndrome 
ILD 

SEL-ILD 

Other CTD-ILD 

Interstitial 
Pneumonia with 

Autoimmune 
Features (IPAF) IPF 

Idiopathic 
NSIP 

RB-ILD 

DIP 

COP 

AIP 

Slide Courtesy Argyris Tzouvelekis 

AFOP 



Is it common? 



NEJM 2018 

Estimated Relative Distribution of Specific ILDs in the US 





Is it pleiomorphic? 



    Respiratory involvement in autoimmune diseases 

• Pleomorphic Involvement 

MAIN DIFFERENTIAL DIAGNOSES 

• Direct pulmonary involvement 

• Indirect 
 Drug induced respiratory involvement? 

 Infection-Immunocompromise? 

 Comorbidities? (PH-COPD-Lung cancer) 

• 10-15% of cases ILD precedes CTD diagnosis! 

 



Does it matter? 



    Is ILD essential? 

• YES!!!!! – MAJOR CAUSE OF DEATH 

1-year 
mortality 

39% 

3.8% 

5-year 
mortality 

13.9% 
18.2% 

10-year 
mortality 

60.1% 

34.5% 

RA-ILD 

RA wo ILD 
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Time to follow-up (years) 

Hyldgaard et al. Ann Rheum Dis 2017 



*8 mortality rates if Lung fibrosis >25% 



Slower rates of progression in SSc-ILD 

N=171 SSc-ILD 



MPA +Pulmonary fibrosis 

MPA - Pulmonary fibrosis 

MPA +Pulmonary fibrosis 



Lancet  



  Serology defines PATTERNS of lung involvement 

Papiris S et al. Respiration 2015;90:2-24 



Pathogenesis-Pathophysiology 



Alveolar  

physiological state 

Pneumocyte type II Pneumocyte type I Fibroblast Endothelial cell 

Recurring microinjuries 
Loss of immune tolerance-

autoAbs 

Epithelial cells 
apoptosis 

Epithelial & fibroblast 
activation 

Matrix 
remodeling 

Cell proliferation 
and migration 

Interstitial Pneumonia 

Lesion 

Pathogenesis of CTD-ILD 

Slide Courtesy Argyris Tzouvelekis 



ΑCPA antibodies have been found in 
bronchial washing and sputum of 
patients with bronchiectasis with 
and EVEN w/o RA manifestations 

Spagnolo P, et al. Ann Rheum Dis 2020;0:1–8. doi:10.1136/annrheumdis-2020-217230 



Loss of immune tolerance 

Fibroblast proliferation 
AEC apoptosis –  

Loss of alveolar attachment 

Neutrophils 

Fibrosis Emphysema 

Degranulation 

Elastases ROS 

MPO 

Anti-MPO 

activation 

Pathogenesis of CTD-ILDs/Vasculitis 



Increased fibroblast proliferation induced by 
serum of MPA-PF 

Reduced anti-oxidant activity induced by serum of 
MPA-PF 



IPF/UIP vs CTD/UIP   
Common genetic background 

  IPF 

  RA 



Pathophysiology of ILD 



So what do we do? 

Physical Exam - 
 Lung function tests/6MWD/Cardiac echo HRCT – BAL- Biopsy 

Treat based on 

disease behavior 



Physical Exam and PFTs 
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DIAGNOSTIC APPROACH OF CTD-ILDs 

Definite IPF in HRCT with 
compatible clinical 

picture 

TBB /BAL? 

Atypical clinical 

 or HRCT picture 

NON 

DIAGNOSTIC 

Findings diagnostics of 

other ILD, e.g., 

Histiocytosis. 

TBB, BAL or  

other exam 

Suspicion of 

other ILD 

HRCT 

POSSIBLE IIP 

 History, physical exam, PFTs, serology,  

UIP NSIP RB-ILD DIP AIP COP RARE Non-

classified 

Surgical biopsy 

 
NOT IIP 

e.g, CTD-ILD, drug-induced ILD, 
environmental ILD.   
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Physical Exam 



Όγκοι και Χωρητικότητες 

4 όγκοι που σε διάφορους συνδυασμούς μας δίνουν 4 χωρητικότητες 



Λειτουργικές Δοκιμασίες-Περιοριστικό πρότυπο  

ενίοτε μικτό 

Volume (L) 

Time (sec) 
FEV1 

FVC 

Normal 

Restriction 

Restriction 

TLC RV 

TLC 

FVC 

FEV1 

DLCO 

FEV1 
 

FVC 
= φυσιολογικό 

Δεν ανταποκρίνεται στη 
χορήγηση βρογχοδιασταλτικών. 

[6] Jameson et al. “Harrison’s Principles of Internal Medicine”, 20th Edition, Mc Graw Hill Education, 2018 
[3] J. D. Zibrak et al. “Interstitial lung disease: raising the index of suspicion in primary care”, Primary Care Respiratory Medicine, 2014 



TV 

VC 

RV 

ERV 

IRV 

FRC 

TLC 

Normal 

IC 
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Περιοριστικά σύνδρομα – Στατικοί όγκοι 



• O2 – για μέτρηση DLCO – τεχνικές 
δυσκολίες – V/Q mismatch – διαφορετική 
τριχοειδική πίεση από φλεβική σε 
αρτηριακή κυκλοφορία 

• CO – ιδανικό – 100-200 φορές 
μεγαλύτερη συγγένεια δέσμευσης με 
Hgb- δεν επηρεάζεται από αιματική ροή 

• Mέθοδος μονής εισπνοής (single-breath 
test) – 3 στάδια 

• 1) Eξεταζόμενος εκπνέει όλο τον αέρα 
(RV) 

• 2) Βαθιά εισπνοή (ΤLC) αβλαβούς 
μίγματος αερίων (0.3% CO, 21% O2, 
10%He, Ν2) 

• 3) Απότομη εκπνοή όλου του αέρα (RV) 

Μέτρηση Διαχυτικής Ικανότητας Πνεύμονα 



PFT I 32 

Αποφρακτικά σύνδρομα 

Μείωση της μέγιστης εκπνευστικής ροής σε σχέση με τον μέγιστο όγκο 

λόγω αυξημένων αντιστάσεων σύνθλιψης των αεραγωγών κατά την βίαιη 

εκπνοή  απώλειας του υποστηρικτικού ιστού-εμφύσημα – scooping effect 

ordog-leg appearance of the expiratory limb.  

FEV1/FVC – ελαττωμένος (<0.70-0.75) 

FEV1 – ελαττωμένος ή φυσιολογικός – ανάλογα με βαρύτητα 



• FVC: 88%  

• FEV1: 72% 

•  Tif: 70  

• TLC: 81%  

• DLCO: 39% 

 

 

 

 

 

 

Μικτά πρότυπα- Συνδυασμός Πνευμονικής Iνωσης – 
Εμφυσήματος (CPFE) 

Διατηρημένοι πνευμονικοί όγκοι με 
ήπια ελάττωση της FEV1 

και του λόγου FEV1/FVC με 
δυσανάλογη ελάττωση της DLCO 



6MWD- An easy, reproducible,informative biomarker 

24 m reduction in 6mo means alert Less than 250 at baseline means alert 



HRCT 
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DIAGNOSTIC APPROACH OF IIPs 

Definite IPF in HRCT with 
compatible clinical 

picture 

TBB /BAL? 

Atypical clinical 

 or HRCT picture 

NON 

DIAGNOSTIC 

Findings diagnostics of 

other ILD, e.g., 

Histiocytosis. 

TBB, BAL or  

other exam 

Suspicion of 

other ILD 

HRCT 

POSSIBLE IIP 

 History, physical exam, serology, PFTs 
 

UIP NSIP RB-

ILD 

DIP AIP COP RARE Non-

classified 

Surgical biopsy 

 
NOT IIP 

e.g, CTD-ILD, drug-induced ILD, 
environmental ILD.   

Courtesy 

Bouros 





UIP-IPF 
NSIP 

COP 

AIP 

 

LIP 
 

RB-ILD 
 

 

DIP 

 

KNOWN ETIOLOGY 

CVD-PF, DRUGS,  

HP, Asbestosis etc 

Most UIPs are “IPF”, ALL UIPs ARE NOT IPF 

USUAL INTERSTITIAL PNEUMONIA AND  
IDIOPATHIC PULMONARY FIBROSIS 



LPATTERNS OF ILDs IN SYSTEMIC DISEASES 

TYPE SSc RA PM/DMM SLE MCTD Sjögren’s 

UIP ++ ++ ++ ++ + - 

NSIP +++ 
90% 

+ + + ++ ++ 
25% 

OP + + +++ 
50% 

+ _ - 

DAD + + ++ ++ _ _ 

DIP + + + + _ +/- 

LIP _ _ _ _ _ +++ 
20% 

DAH / 
CAPILARITIS  

+ + + +++ _ _ 

ILD +++ ++ +++ + ++ + 

  ILD patterns in autoimmune diseases 

Slide courtesy of D.Bouros 



Brown JH et al, Respiratory Medicine 2013 

  HRCT pattern defines SEVERITY of lung involvement 

 …..and in 
several cases 

type of 
treatment 



  HRCT and functional extent define prognosis 
Early identification of anti-fibrotic benefit 

  PFTs may be 

hampered by 
comorbidities 



HRCT pattern and “time” dictate treatment 

CS+immunomodulation Anti-fibrotics 



DEFINITE UIP PATTERN 
ATS/ERS 2011 ATS/ERS 2018 

Basal 

Subpleural 

HCM 

More flexible 



POSSIBLE BECAME PROBABLE 
ATS/ERS 2011 ATS/ERS 2018 

No HCM 

More flexible 



Indeterminate Pattern 

Early UIP pattern Truly indeterminate 

Familial  

IPAF  

Unclassifiable 

30% 

ILA 



Inconsistent with UIP/Alternative Dx 

Raghu G, et al. Am J Respir Crit Care Med. 2011;183:788-824. Raghu G, et al. Am J Respir Crit Care Med. 2018;198:e44-68. 

ATS/ERS 2011 ATS/ERS 2018 



Feature of Subpleural Sparing 



Feature of Subpleural Sparing 



Κύρια αίτια αμιγούς, διάχυτης θολής υάλου με βάση το ιστορικό και την πορεία της νόσου 

Ιστορικό Κατηγορία  Διαφορική διάγνωση 

 

 

 

 

 
Ανοσοκατεσταλμένοι 

ΗΙV Ευκαιριακές 

λοιμώξεις 
Άλλα 

P. jirovechi, ιοί 

 
Φαρμακευτική τοξικότητα 

Υπό 
χημειοθεραπεία 

Ευκαιριακές 

λοιμώξεις 

Οξεία νόσος 

πλήρωσης των 

κυψελίδων 
Άλλα 

PCP, ιοί 

 

Πνευμονικό οίδημα (συχνή 

η υπερφόρτωση υγρών), 

κυψελιδική αιμορραγία 
Φαρμακευτική τοξικότητα* 

 

 

 

 
Ανοσοεπαρκείς 

Προοδευτική 
δύσπνοια  

Διάχυτες 

πνευμονοπάθειε

ς 

 

 
Άλλα 

NSIP, (C)OP, DIP, RBILD, 

υποξεία/χρόνια ΕΑΑ, 

κυψελιδική πρωτεΐνωση 

 

Αδενοκαρκίνωμα με 
λεπιδική ανάπτυξη 

Οξεία δύσπνοια  Οξεία νόσος 

πλήρωσης των 
κυψελίδων 

Καρδιακή ανεπάρκεια, μη 

καρδιογενές πνευμονικό 

οίδημα, κυψελιδική 
αιμορραγία, οξεία ΕΑΑ, ΑΕΡ 

*Η φαρμακευτική τοξικότητα συχνά υποδιαγιγνώσκεται. Μπορεί να προκαλέσει αμιγή, διάχυτη 

θολή ύαλο με διάφορους τρόπους: NSIP, OP, ηωσινοφιλική πνευμονία, διάχυτη κυψελιδική βλάβη 

(DAD), πνευμονικό οίδημα λόγω αυξημένης διαπερατότητας (π.χ. gemcitabine, all-trans retinoic 
acid). 

Differential Diagnosis of GGO 



Idiopathic NSIP is not….a final diagnosis 

Scleroderma, Sjogren, RA 



Digital Lung Textural Analysis 



Bronchoalveolar Lavage 



Role of bronchoalveolar lavage and lung 
biopsy 

1. Bronchoalveolar lavage cellular analysis – Only in 
probable/indeterminate 

2. Surgical lung biopsy – 10-15% - only in probable/indeterminate 

3. Transbronchial lung biopsy – not recommended 

4. Transbronchial lung cryobiopsy – not recommended (only in expert 
centers) 

5. Multidisciplinary discussion – always recommended 

6. Serum biomarkers – not recommended 





50% of cHP patients were misdiagnosed as IPF 

BAL provides us vital information on degree of alveolitis – treatment response 



Role of lung biopsy 



UIP-IPF 
NSIP 

COP 

AIP 

 

LIP 
 

RB-ILD 
 

 

DIP 

 

KNOWN ETIOLOGY 

CVD-PF, DRUGS,  

HP, Asbestosis etc 

Most UIPs are “IPF”, ALL UIPs ARE NOT IPF 

USUAL INTERSTITIAL PNEUMONIA AND  
IDIOPATHIC PULMONARY FIBROSIS 



Do we really need lung biopsy? 



N=65 patients 
Cryo and Surgery  
K-Agreement-0.7 

N=426 patients 
Non-UIP cases 

IPF 68% 5-yr survival 
Non-IPF 93% 5-yr survival 



Normal Alveolar 

Structure 

Usual Interstitial 

Pneumonia Lesion 

Pneumocyte type II 

Pneumocyte type I 

Fibroblast 

Endothelial cell 

Fibrosis – Heterogeneous-Subpleural-FF 



 

 

Rationale behind the change 
94% of HRCT possible cases had UIP histology pattern 



RA-ILD 
25-60% of RA pts 



LPATTERNS OF ILDs IN SYSTEMIC DISEASES 

TYPE SSc RA PM/DMM SLE MCTD Sjögren’s 

UIP ++ ++ ++ ++ + - 

NSIP +++ 
90% 

+ + + ++ ++ 
25% 

OP + + +++ 
50% 

+ _ - 

DAD + + ++ ++ _ _ 

DIP + + + + _ +/- 

LIP _ _ _ _ _ +++ 
20% 

DAH / 
CAPILARITIS  

+ + + +++ _ _ 

ILD +++ ++ +++ + ++ + 

  ILD patterns in autoimmune diseases 

Slide courtesy of D.Bouros 



    Airway disorders in rheumatological disease 

                                    Rheumatoid     SLE      DM/PM       Sjögren´s 
                                    arthritis 

  

 Bronchitis                         ++                                                        + 

 Bronchiectasis                 ++                                                        ± 
 
 Follicular bronchiolitis   ±                                                          ± 
 
 Oblit. bronchiolitis         +                ±                 ± 
  
 BOOP/OP                        ++               ±                 ++                 ± 
 
  

  Airway involvement in autoimmune diseases 

Shaw et al. Eur Respir Rev 2015 





CPFE and CTDs – 10%  
Younger male (57yrs) , smokers 

More common in RA and SSc 
Lower emphysema score 

Preserved lung volumes-     DLCO 
 

  CPFE patterns in autoimmune diseases 



 

 

 

 

 

 

72-yr old, female, non-smoker, dry cough+DOE (mMRC II/IV) the past 9 months –
Morning stiffness, arthralgia past 3 years 
Coronary Heart disease, arterial hypertension, hyperlipidemia 
Velcro type crackles + 

BAL: 28%L,N:13% (-) AFB, (-) fungi,  
FVC: 68%, TIF: 73, TLC: 63%, DLCO: 35% (used to be 56% 12 mo ago) under MTX-PZN) 

RVSP: 35 mmHg, Serology: ANA: 1/160, RF: 165U/ml, anti-CCPs: 18 (3x) 
 



Courtesy of Professor Bouros 



Behaves like IPF 

Fischer et al. Lancet 2012 

Lumping rather than splitting 



Cyclo for induction – MMF for maintenance 

No RCTs for RTX for CTD-ILD 



Functional stabilization with abatacept 



• Inclusion criteria 

 Fibrosing ILD- >10% extent of Fibrosis in HRCT 

 FVC decline >10% 

 FVC decline 5-10% + worsening of symptoms 

 FVC<45%, DLCO 30 – 80% 

 No concomitant RX with MMF, RTX, AZA, CYCLO 

• 35% screening failure 

• 663 patients enrolled 



Benefit of 107 ml 
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Difference: 107.0 mL/year 

(95% CI: 65.4, 148.5); p<0.001 

Relative reduction: 57% 

Difference: 128.2 mL/year 

(95% CI: 70.8, 185.6); p<0.001 

Relative reduction: 61% 

Difference: 75.3 mL/year 

(95% CI: 15.5, 135.0); p=0.014 

Relative reduction: 49% 

Nintedanib 

(n=332) 

Placebo  

(n=331) 

Nintedanib 

(n=206) 

Placebo  

(n=206) 

Nintedanib 

(n=126) 

Placebo  

(n=125) 

Overall population Patients with UIP-like fibrotic  

pattern on HRCT 

Other (non-UIP-like) fibrotic  

patterns on HRCT 

INBUILD: Annual rate of decline in FVC (mL/year) over 
52 weeks in all patients HRCT subgroups 



INBUILD: Clinical ILD diagnoses in patients with UIP-like 

fibrotic pattern on HRCT 

Nintedanib  

(n=206) 

Placebo 

(n=206) 

Hypersensitivity pneumonitis 44 (21.4) 46 (22.3) 

Autoimmune ILDs 62 (30.1) 65 (31.6) 

Rheumatoid arthritis-associated ILD 36 (17.5) 41 (19.9) 

Systemic sclerosis-associated ILD  17 (8.3) 7 (3.4) 

Mixed connective tissue disease-associated ILD 4 (1.9) 8 (3.9) 

Other autoimmune ILDs 5 (2.4) 9 (4.4) 

Idiopathic non-specific interstitial pneumonia  34 (16.5) 37 (18.0) 

Unclassifiable IIP 43 (20.9) 34 (16.5) 

Other fibrosing ILDs* 23 (11.2) 24 (11.7) 

Data are n (%) of patients. *In the nintedanib and placebo groups, respectively, 14 (6.8%) patients and 14 (6.8%) patients had exposure-related ILDs and 1 
(0.5%) and 2 (1.0%) patients had sarcoidosis. IIP, idiopathic interstitial pneumonia. 



Effects of nintedanib in patients with progressive fibrosing RA-ILD in the INBUILD® trial1  
(Kelly C et al) 

76 *≤20 mg/day prednisone or equivalent 
1. Kelly C et al. EULAR European Congress of Rheumatology 2021. E-congress, June 2–5, 2021: OP0124; 2 Flaherty KR et al. N Engl J Med 2019;381:1718–27  

Conclusion: Nintedanib slowed the rate of decline in FVC in patients with progressive fibrosing RA-ILD, with AEs that were manageable for most patients. The efficacy and 

safety of nintedanib in subjects with RA-ILD were consistent with those observed in the overall INBUILD® trial population 

   

• INBUILD®2 enrolled patients with chronic fibrosing ILDs with a progressive phenotype other 

than IPF (N=663); patients taking stable doses of medications to treat autoimmune rheumatic 

diseases were eligible to participate This post-hoc analysis assessed the efficacy and safety of 

nintedanib over 52 weeks in the subset of patients with RA-ILD (n=89) in the INBUILD®2 trial. 

• Baseline characteristics were generally similar between the treatment groups: 

 

 

 

 

 

 

 

• Nintedanib reduced the rate of decline in FVC (mL/year) over 52 weeks in patients with RA-ILD 

(Figure 1; mean difference 116.7 mL [95% CI: 7.4, 226.1]; P=0.037); consistent with the effect 

observed in the overall INBUILD® trial population2 (107.0 mL [95% CI: 65.4, 148.5]; P<0.001) 

• Outcomes were further analyzed in subgroups of patients by high sensitivity CRP at baseline  

(<1 vs ≥1 mg/L and <3 vs ≥3 mg/L) and DMARD and/or glucocorticoid use at baseline (yes/no)  

‒ The effect of nintedanib on the rate of decline in FVC (mL/year) over 52 weeks was 

consistent between subgroups (treatment x subgroup x time interaction P>0.05 for all); 

however, interpretation of the subgroup analyses was limited by the small number of 

patients 

• Patients with RA-ILD treated with nintedanib had more AEs than the placebo-treated group 

(primarily GI disorders); this safety profile was consistent with the overall INBUILD® population2  

Baseline characteristic Nintedanib (n=42) Placebo (n=47) 

Mean age (years) 66.8 67.0 

Male, % 59.5 61.7 

Mean time since RA diagnosis (years) 10.1 9.8 

Former or current smoker, % 66.7 61.7 

bDMARDs, % 26.2 17.0 

Non-biologic DMARDs, % 52.4 55.3 

Glucocorticoids, %* 76.2 70.2 

Figure 1. Absolute change from baseline in FVC (mL) at week 52 in patients 

with RA-ILD in the INBUILD® trial1 
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  74yrs-male-ExSM-RA-MTX-3 yrs-DOE-6mo 
650 eos – 35% L-BAL 

MTX + MTX - 



• Prevalence 0.3-7.5%, > 120 
cases in literature 
 

• Mostly subacute (progress in 
weeks), acute, and chronic 
course also possible 
 

• Cough, dyspnea, fever 
 

• Blood: eosinophilia in 20% 
 

• X-ray: interstitial and 
interstitial/alveolar 
 

• BALF: mostly CD4 
lymphocytosis 

       

  Methotrexate Pneumonitis 

Imokawa et al. Eur Respir J 2000; 15: 373 



  MTX was not associated with RA-ILD  

Dieude et al. Eur Respir J 2020 Rojas et al. Clin Rheumtol 2017 

Case control study-410 pts RA-ILD vs 673 pts RA Retrospective cohort- 78 RA-ILD (52 MTX, 26 noMTX) 

MTX treated 

MTX non-treated 



  Beware of drug induced ILDs/Infections 



Scleroderma-ILD 
45-90% of SSc pts 



1.ILD (HRCT/PFTS) 
2.PH (U/S) 



LPATTERNS OF ILDs IN SYSTEMIC DISEASES 

TYPE SSc RA PM/DMM SLE MCTD Sjögren’s 

UIP ++ ++ ++ ++ + - 

NSIP +++ 
90% 

+ + + ++ ++ 
25% 

OP + + +++ 
50% 

+ _ - 

DAD + + ++ ++ _ _ 

DIP + + + + _ +/- 

LIP _ _ _ _ _ +++ 
20% 

DAH / 
CAPILARITIS  

+ + + +++ _ _ 

ILD +++ ++ +++ + ++ + 

  ILD patterns in autoimmune diseases 

Slide courtesy of D.Bouros 



40-yrs old, female, non-smoker, DOE (mMRC II/IV)+fatigue the past 9 months – 
GERD symptoms, medical Hx: unremarkable, Raynaud:+ Velcro type crackles: + 
 

BAL: 24%L,N:13% (-) AFB, (-) fungi,  
FVC: 70%, TIF: 86, TLC: 69%, DLCO: 55%  

RVSP: 35 mmHg, Serology: ANA: 1/640, antiScl-70: + 
GI endocospy: esophagitis 



Benefit of 41 ml 



Seminal study 
Anti-fibrotics plus Immunomodulation…Synergy 

-40.2 

-63.9 -66.5 

-119.3 
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-200

-150

-100

-50

0

Difference: 26.3 mL/year  

(95% CI: −27.9, 80.6) 

Relative reduction: 40% 

Difference: 55.4 mL/year 

(95% CI: 2.3, 108.5) 

Relative reduction: 46% 
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Taking mycophenolate at baseline Not taking mycophenolate at baseline 

Nintedanib 

(n=138) 

Placebo 

(n=140) 

Nintedanib 

(n=149) 

Placebo 

(n=148) 

Treatment-by-time-by-subgroup interaction p=0.452 

ND + MMF MMF ND No MMF/No ND 

If both drugs 

Benefit of 79 ml 



SENSCIS 

 DID SENSCIS INCLUDE SLOW-PROGRESSORS? 
SCL-ILD-NARROW THERAPEUTIC MARGINS 

Identification of the problem 

FVC=2 lt 

3% = 60ml 



Adverse events reported over 52 weeks plus 28-day post-treatment period in >10% of patients in either treatment group. 

Data are n (%) of patients with ≥1 such adverse event coded based on MedDRA preferred terms.  

Nintedanib  (n=288) Placebo (n=288) 

Diarrhea 218 (75.7) 91 (31.6) 

Nausea 91 (31.6) 39 (13.5) 

Vomiting 71 (24.7) 30 (10.4) 

Skin ulcer 53 (18.4) 50 (17.4) 

Cough 34 (11.8) 52 (18.1) 

Nasopharyngitis 36 (12.5) 49 (17.0) 

Upper respiratory tract infection 33 (11.5) 35 (12.2) 

Abdominal pain 33 (11.5) 21 (7.3) 

Fatigue 31 (10.8) 20 (6.9)  

Weight decreased 34 (11.8) 12 (4.2) 

Safety Data 

Nocebo effect? 



Commenced on low dose PZN – MMF  
6 mo later dyspnea deteriorated – 6MWD: 410m – 95%-87%, 
PFTS deterioration- FVC drop 11%, DLCO drop: 14%  
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Tocilizumab improves FVC in SSc-ILD 

210 patients, mostly inflammatory 
component-NSIP 



PM/DM-ILD 

Chronic Acute 

Antibiotic refractory bilateral 
consolidation in middle age adults 

(mostly women) 



• Aspiration pneumonia                          10 - 15% 
       dysphagia  
 
• Respiratory insufficiency                      4 - 7% 
       due to alveolar hypoventilation 
       (respiratory muscle weakness) 
• Pulmonary Arterial Hypertension                  10% 
 
• Interstitial lung disease                               up to 60-70% 
       Anti-Jo-1 pos. in 50% 
       Histo UIP: bad prognosis (most common) 
       Histo BOOP: good prognosis  
       Histo DAD: worst prognosis (least common)  

Pulmonary Manifestations in DM/PM 



Muscle biopsy available or not 

Age of onset  = 18-40 or >40 yrs 

Muscle weakness 

Skin manifestations 

Dysphagia/Esophageal Dysmotility 

Jo1 + CPK-aldolase 

Muscle biopsy features 

ILD not included 



Anti-synthetase syndrome 

15-30% anti-Jo1  

Myositis Panel 

ILD  included 



• ILD may precede muscular signs in 20% 

• BAL = Lymphocytosis 

• 50% of DM/PM-ILD will die from respiratory failure 

• PL7+, PL12+ often isolated ILD 

• MDA5 + has 90% mortality 

• Amyopathic DM = rapidly progressing ILD 

• UIP pattern = worse prognosis 

• ACT TIMELY!!!!! 

 

 

 

 

 

  General principles 



• Aspiration pneumonia = 35% 

• Opportunistic infection = MAC, MTB, PCJ 

• Drug Toxicity 

• Malignancy = 4-fold increase (1-5%) (TIF1γ)+ 

• Supra-Ventricular arrhythmias and blocks = 30% 

 

 

Indirect Pulmonary Complications 



47 yrs old female, non-smoker, DOE (II/IV), dry cough-mild fever-recurrent RTIs 
past 9 months treated with BDs-antibiotics-NO MYALGIA-history unremarkable – 

Velcro type crackles + 

ESR: 75mm/h, CPK: 55mg/dl, aldolase: 10 mg/dl 
BAL: 30%L, (-) AFB, (-) fungi 

FVC: 70%, TIF: 86, TLC: 69%, DLCO: 70% 
6MWD: 400 M, 98%-92% 

ANA: 1/640, ENA panel: (-), anti-Jo1: (-), anti-PL7: (++), Ro52 : (++),  
 



30 mg prednisolone (gradual tapering to 10 mg) + 
MMF+TMP/SMX+vaccination 

pre and post Rx (8mo) 



Clinical and functional status 
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67 yrs old female, smoker, acute onset of dyspnea – Respiratory failure – 
Antibiotic refractory bilateral OP + PL12, +Ku, +Ro52 

INDUCTION: PULSES OF CS+RITUXIMAB 

MAINTENANCE : MMF + RITUXIMAB  

 



HRCT PFTs 
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Myositis-ILD: Patras cohort 

 

  

 

 

 

 

 

 

 

Characteristics (N,%) 

Total number of patients 

Age median (%95CI) 

Male/ Female 

FVC% predicted ± SD 

DLCO% predicted ± SD 

Lymphocytes % in BAL ± SD 

15 

64.0 (56.3 to 68.7) 

7 (46.7%) / 8 (53.3%) 

80.6 ± 20.5 

68.9 ± 25.4 

29.4± 24.1 
  

  

  

     

Antibodies (N,%) 

anti-Ro52 

anti-Jo-1  

anti-MDA5 

anti-PL-7  

anti-PL-12  

anti-Ku 

anti-OJ 

8, 53.3% 

5, 33.3% 

4, 26.7% 

3, 20% 

2, 13.3% 

2, 13.3% 

2, 13.3% 

  

  

  

     

Table 1. Baseline characteristics. Table 2. Most commonly encountered antibodies.  



Specific ILD radiographic features may herald underlying inflammatory 

myopathies. Incorporation of ILD radiological patterns in the diagnostic criteria of 

inflammatory myopathies may lead to timely therapeutic interventions and 

positively impact  patients’ survival. 

 

 

  

 

 

 

 

 

 

 

Figure 2. Predominant radiographic pattern. 
Figure 1. Representative HRCT images of two different patients with myositis-ILD.  



Miscommunication between Rh and Pm 



IPAF 



60 yrs old male, ex-smoker, history of hypercalciuria, hashimoto,  
Non-productive cough, DOE (II/IV) last 6 mo, low-grade fever last 3 days – family doctor – 

moxifloxacin (WBCs: 17450, CRP: 3.4)- no Raynaud, no arthralgia-myalgia 

BAL: 37%L, (-) AFB, (-) fungi 
ANA: 1/640, ENA panel: (-), RF: (-) 

RVSP: 25 mmHg, 6MWD: 410 m, SaO2: 98% – 88% 
VATS biopsy: ? 



Indeterminate Pattern 

Early UIP pattern Truly indeterminate 

Familial  

IPAF  

Unclassifiable 

30% 

ILA 



 

Probable UIP pattern requires biopsy or not? 

Raghu G, et al. Eur Respir J. 2018;52:1801-5. 



Histology (I) 



IPAF/Unclassifiable ILD 
  IPAF/Unclassifiable ILD 

Working diagnosis 



n=253 pts 

Benefit of 95 ml 



• ANA: 1/320, anti-Scl70:++, RF: 10.8, anti-CCPs:- 

 

Low dose OCS – Pirfenidone 
Follow-up (6 months) 
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“Fatal” limitations of the IPAF/EULAR criteria 
– miscommunication Rheum-Pulmo 

• IPAF criteria contain myositis-specific Abs (MDA5, Jo1) 

• Abs= rapidly progressing ILDs that will benefit from 
aggressive approaches with high-doses of CS and 
immunomodulation 

• No therapeutic guidelines for IPAF 

• EULAR 2018 require the presence of 6mo of disease 
duration – ILD  is not included 

• 6 mo delays to set firm diagnosis maybe FATAL 



 Vasculitis associated ILD 

CASE 

69-yr old, male, ex-smoker (40 p/yr), BMI=30, 

farmer, admitted to ER due to mild dyspnoea 

on exertion (mMRC I) headache, muscle 

weakness and dysarthria the last 4 hrs.  



Brain CT showing multiple ischemia lesions (arrows) in the internal 
watershed distribution of left internal carotid artery 



Day 1 



Case follow-up (I) 
(day 6) 

 

• Patient treated with 325 mgr aspirin  

• Patient developed fever (380C) and progressive dyspnea with minimal activity – at 

rest (mMRC IV/IV). Started on Meropenem 1gr*2/day (GFR=24.6) 

 
• ABGs: PO2: 60 mmHg, PCO2: 30 mmHg, pH:7.45, FiO2: 21% 
 

• Blood cell count: Ht :30,1%  Hb: 10,1 g/dL, WBC:6.650, Lymph: 31%, Neu:65%, 

Eos=180/μl, ESR:55mm/1hr 

• Routine lab tests:  

 Glucose: 110 mg/dl, U:156 mg/dl, Cr:3,4 mg/dl, Na: 139mmol/L, K: 4,3mmol/L, 

CRP:2.9 mg/dl 

 

• 24hour urine protein levels: 1400 mg/dl 

• Microscopic urine analysis: red blood cell renal casts  
 

• HRCT: Presented (day 12) 
 
 



Respiratory Failure - ARDS 



• BALF = BLOODY 

 

 

• BALF differential cell count  = 

>40% siderophages 

Case follow-up  
(day 13) 



e f g

a b

c d



MPA +Pulmonary fibrosis 

MPA - Pulmonary fibrosis 



Autoimmunity profile in CPFE patients 

Characteristics CPFE IPF 

Total  40 34 

Male 38 29 

Age 56 (31-74) 61 (44 – 73) 

ANA 17 (42.5%) 11 (32%) 

p-ANCA 7 (17.5%) 0 

c-ANCA 0 0  

anti-scl 70 1 (2.5%) 1 (2.5%) 

anti-dsDNA 0 1 (2.5%) 

anti-Ro 0 0 

anti-La 0 0 

Anti-CCPs 2 (5%) 2 (5.8%) 

RF 3 (7.5%) 4 (11.7%) 

Microscopic 

Hematuria 

7 (17.5%) 0 

+ Renal biopsy for 

necrotizing 

glomerulonephritis 

3 (7.5%) NA 



A B 

C D 

ANA +ANCA+ ANA +ANCA+ 

ANA –ANCA- ANA –ANCA- 

Lymphoid follicles with CD20+ cells in CPFE patients with ANA+ANCA+ 



Conclusions 



Clinical 
• History 
• Physical 
• Laboratory 
• PFTs 
 

Primary care 
 physicians 

Pulmonologists 

Rheumatologist 
Cardiologists 

Pulmonary 
Radiologists 

Pulmonary 
Pathologists 

Multidimensional and multidisciplinary 

Radiology 
 

• Chest X-ray 
• HRCT 

Pathology 
 

• Surgical lung 
 biopsy 

GOLD STANDARD 

  Diagnostic algorithm of CTD-ILD 



Follow-up of CTD-ILD 

1. Clinical evaluation (dyspnea, cough) 

2.  Respiratory function evaluation 

3. Every 3-6 months 

4. Significant deterioration: 

1. FVC >10% (-3.0% to 3.0%-Clinically meaningful)* 

2. TLco >15% 

3. 6MWT >50 m  (24m-MCID**) 

5. HRCT annually or symptoms emergence 

 

 

 

 

*Reliability of FVC in SLS-I-II studies-AJRCCM 2017 
** duBois et al- AJRCCM 2011 AJRCCM 2008;177:1248–1254 



TAKE HOME MESSAGES 

• All CTDs can involve the interstitium – 10% prior CTD 

• Inflammation = Immunomodulation -  beware the acute 
onset 

• Fibrosis = Anti-fibrotics – Nintedanib /Pirfenidone 

• Regular routine evaluation for ILD development - HRCT+ 
PFTs + Cardiac echo (all SSc)- screen for lung cancer 

• MDD is mandatory – Treatment specific endotypes 

*Volkmann et a- MMF versus placebo in SSc-Arthritis and Rheum-2017 
Fischer et al. MMF in RA-ILD. J Rheum 2013 




