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Three different definitions of ILD progression

FVC decline>5% 
over 12 months

PPF guideline criteria¹:
Worsening in 2/3 

domains over 12 months:
1. Respiratory symptoms

2. Absolute decline in 
FVC >5% or in DLCO 

>10%
3. Radiological disease 

progression

PF-ILD INBUILD²:
Worsening within 24 months:
1. Relative FVC decline ≥10% 
2. Relative FVC decline 5-9% 
and worsening of respiratory 
symptoms or increased lung 

fibrosis on HRCT
3. Worsening of respiratory 

symptoms and increased lung 
fibrosis 

¹Raghu et al, Am J Respir Crit Care Med 2022 May 1;205(9):e18-e47; ²Flaherty KR et al. N Engl J Med 2019;381:1718-27; 



The prevalence of progressive ILD varied depending on 
the applied definition for ILD progression

Hoffmann-Vold et al. EULAR poster POS1291

231 SSc-ILD patients from 
Oslo (n=159) and 
Zurich (n=72)

Progressive fibrosing-
ILD (INBUILD® criteria) 

PPF

FVC>5% 
decline

n=2

n=4

n=30

n=22

n=6n=1

n=33

Definition N (%)

FVC >5% decline 71 (31%)

Progressive fibrosing-ILD (INBUILD® criteria) 89 (39%)

PPF 39 (17%)



Clinical characteristics of the 231 SSc patients varied
depending on defintion of progressive disease

FVC decline>5%
N=71

PPF
N=39

PF-ILD
N=89

Male sex, n (%) 20 (28) 11 (28) 27 (30)
Age at onset, y (SD) 49 (14.8) 49 (13.5) 48 (13.0)
Disease duration<3y, n (%) 9.4 (11.2) 7.8 (8.8) 7.9 (8.9)
dcSSc, n (%) 36 (51) 22 (56) 46 (52)
ATA, n (%) 33 (47) 20 (51) 38 (43)
CRP↑, n (%) 7 (14) 2 (9) 7 (11)
FVC, % (SD) 93 (19.6) 88 (18.9) 89 (20.4)
DLCO, % (SD) 66 (16.3) 61 (16.4) 65 (17.7)
Functional class 3&4, n (%) 9 (19) 5 (18) 11 (18)
ILD>20%, n (%) 17 (26) 15 (44) 27 (34)
Ground glass, n (%) 28 (42) 22 (59) 44 (51)
O2 desaturation, n (%) 6 (14) 6 (30) 9 (16)
Immunosuppressives, n (%) 20 (28) 18 (46) 38 (44)
Death, n (%) 32 (45) 18 (46) 39 (44)

Hoffmann-Vold et al. EULAR poster OP0236



FVC >5% decline predicts mortality in SSc-ILD

P= 0.031

Hoffmann-Vold et al. EULAR poster POS1291



PF-ILD but not PPF predicts long-term mortality in SSc-ILD

P= 0.012 P= 0.112

Hoffmann-Vold et al. EULAR poster POS1291



Significant progression happens in phases -
continued significant progression is rare

Hoffmann-Vold AM et al. Ann Rheum Dis 2021;80:219-227

12%

15%

48%

25%



FVC decline predicts FVC stabilization independent of
treatment in SSc-ILD

Hoffmann-Vold et al. EULAR poster POS1250



Oxford Centre for Evidence-Based Medicine: 
levels of evidence
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https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009. 

1a     Systematic review (with homogeneity) of RCTs

1b     Individual RCT (with narrow confidence intervals)

1c     All or none study

2a     Systematic review (with homogeneity) of cohort studies

2b     Individual cohort study (including low quality RCT, e.g. <80% follow-up)

2c     ‘Outcomes’ research; ecological studies

3a     Systematic review (with homogeneity) of case-control studies

3b     Individual case-control study

4       Case series (and poor quality cohort and case-control study)

5       Expert opinion without explicit critical appraisal or based on physiology bench research or ‘first principles’





A RCT comparing the efficacy of Tacrolimus with MMF in 
SSc-ILD (INSIST)

Mathew et al. EULAR 2023 OP0240

Primary outcome: Change of FVC% at week 24
Secondary outcome: mRSS, 6MWD, PROMs, ACR CRISS and safety



The INSIST trial study population

Mathew et al. EULAR 2023 OP0240



Both MMF and Tacrolimus showed an improvement of FVC 
at week 24

Mathew et al. EULAR 2023 OP0240



Efficacy and safety of Abatacept in myositis associated ILD

Aggarwal et al. EULAR 2023 POS1240
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Figure. Pulmonary function test outcomes for patients receiving ABA or 
placebo:† (A) FVC change over time and (B) DLCO change over time 



Immunosuppression with targeted DMARDs reduces 
morbidity and mortality in pre-capillary pulmonary 
hypertension associated with systemic sclerosis: a 

EUSTAR analysis
Bruni C, Tofani L, Fretheim H, Weber Y, Hachulla E, Carreira PE, Giuggioli D, Airò P, Siegert E, Muller-
Ladner U, Matucci-Cerinic M, Riemekasten G, Simeon-Aznar CP, De Vries-Bouwstra J, Saketkoo LA, 

Distler JHW, Balbir-Gurman A, Castellví I, Zanatta E, Smith V, Denton C, Maurer B, Giollo A, Iannone F, 
Dagna L, Truchetet ME, Kuwana M, Allanore Y, Tanaka Y, Martin M, Rosato E, Georghiu AM, Del Galdo F, 

Solanki K, Vacca A, Resende C, Oliveira S, Czirják L, Baresic M, Cantatore FP, Riccieri V, Andréasson K, 
Chung LS, de Souza Müller C, Opris-Belinski D, Rednic S, Sfikakis P, Levy Y, Hsu V, Heitmann S, Henes J, 

Moroncini G, Iudici M, De Langhe E, Herrick A, Montecucco CM, Hoffmann-Vold AM, Distler O, 
on behalf of the EUSTAR collaborators.



Materials and Methods I

SSc patients 
according to
the 2013 
ACR/EULAR 
criteria

EUSTAR 
center

RHC data

mPAP >=21 
mmHg
PWP <=15 
mmHg
PVR>=2 WU

Available
information
about
treatments
and 
outcomes

17

Exposure

IMS for at least 30 
days, ongoing at PAH 
diagnosis or started
anytime after PAH 
diagnosis

Conventional DMARDs (csDMARDs): 

Prednisone>10 mg/day, MMF, MTX, 
AZA, CYC

Targeted DMARDs: 

RTX, TCZ, ABA, TNFi, JAKi

Outcome (at least 6 months observation)
time to morbidity/mortality, defined as
1. death or
2. worsening, defined as the first among these events:

- Decrease in the 6MWD of at least 15% from baseline
- Change from baseline to a higher NYHA class (or no 
change in patients who were in WHO functional class IV 
at baseline) 
- RHF that did not respond to oral diuretic therapy
- Need for additional treatment for PAH
- initiation of treatment with IV or SC prostanoids
- lung transplantation
- atrial septostomy 



ALL (N=755) – HR (95% CI) P value

FVC% -

DLCO% 0.985 (0978-0.992) <0.001

mPAP on RHC, mmHg 1.010 (1.001-1.019) 0.022

LVEF% -

mRSS 1.039 (1.024-1.054) <0.001

Age, years -

VVD levels -

Sex female, n (%) - 0.066

csDMARD - 0.345

Targeted therapies 0.593 (0.364-0.966) 0.036

6MWD<440 m, n(%) - 0.055

CI<2.5, n (%) 1.244 (1.022-1.513) 0.029

NYHA>2, n (%) 1.141 (1.151-1.736) 0.001

ILD on HRCT, n (%) 1.273 (1.019-1.589) 0.033

Increased BNP/NTproBNP, n (%) 1.354 (1.080-1.697) 0.008

Muscle weakness, n (%) 0.761 (0.590-0.982) 0.035

Arthritis, n (%) -

DU history, n (%) -

SRC history, n (%) -

Diffuse SSc, n (%) 0.715 (0.568-0.900) 0.004

Male sex, n (%) -

FVC%

DLCO/SB%

mPAP on RHC

LVEF% on ECHO

mRSS

Age

PAH therapy, triple vs none

PAH therapy, double vs none

PAH therapy, mono vs none

csDMARDs

Targeted DMARDs

Reduced 6MWD

Reduced Cardiac Index on RHC

NYHA class > 2

ILD on HRCT

Increased BNP/NTproBNP

Muscle weakness, ever

Joint synovitis, ever

Digital ulcers, ever

Renal crisis, ever

Diffuse skin subset

Male sex

csDMARD/Targeted DMARDs for morbidity-mortality



Single immunosuppressive therapy for

morbidity-mortality mortality only morbidity only
DLCO/SB%

mPAP on RHC
LVEF% on ECHO

mRSS
Age

Severe group 3 vs group 1
Mild group 3 vs group 1

PAH therapy, triple vs none
PAH therapy, double vs none
PAH therapy, mono vs none

Tocilizumab
Rituximab

MMF
AZA
MTX
CYC 
PDS

Reduced 6MWD
Reduced CI on RHC

NYHA class > 2
Increased BNP/NTproBNP

Muscle weakness, ever
Joint synovitis, ever
Digital ulcers, ever

Renal crisis, ever
Diffuse skin subset

Male sex



Conclusions
• Targeted DMARDs might have a role in treating SSc-associated

pre-capillary PH, as they reduce the risk of morbidity and
mortality events.

• Despite the well-known higher risk of mortality when precapPH
is associated to presence of ILD (group 3), the effect of targeted
DMARDs might be independent from the pathophysiological
mechanisms leading to precapPH.

• In particular, while TCZ reduced the risk of combined
morbidity/mortality and morbidity alone, RTX was associated
with lower risk of mortality and a trend for lower morbidity.

• RCTs exploring these treatment strategies, in combination with
precapPH VVD, should now be designed, using long-term
morbidity and mortality outcomes.





Del Galdo et al. EULAR 2023
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