
ILD e sclerosi sistemica: 
fenotipi clinici e differenze prognostiche, inclusi gli 

autoanticorpi 



Systemic Sclerosis
Background

Chronic life-threatening
connective tissue disease

Prevalance: 50-300/1.000.000
Incidence: 2.3-22.8/1.000.000/year

Gabrielli A. Scleroderma. NEJM 2009.
Lo Monaco A, et al. Epidemiology of systemic sclerosis in a district of 

northern Italy. Clin Exp Rheumatol 2011.
Tyndall AJ et al. Ann Rheum Dis.



Background
Survival data

Gabrielli A. Scleroderma. NEJM 2009.
Lo Monaco A, et al.. Clin Exp Rheumatol 2011.
Tyndall AJ et al. Ann Rheum Dis 2014.

Annual mortality: 
68 /1000 person-years of follow-up.

Standardized mortality ratios: 
3.5 (1.5-7.2).

The majority of deaths (55%) are 
directly attributable to SSc

Steen VD, Medsger TA. Ann Rheum Dis 2007Elhai M, Ann Rheum Dis 2017
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ü Although officially labeled a rare disease, recent epidemiologic

evidence suggests that SSc affects more than two million patients

worldwide, with approximately 300,000 new cases diagnosed each

year

ü Italy: about 25.000 persons affected by SSc

ü Pulmonary fibrosis is currently the leading cause of mortality in SSc,

accounting for approximately a third of deaths;

ü Pulmonary fibrosis is a major predictor of poor hospitalization

outcomes in patients with SSc



Scleroderma a systemic disease

Dhaun, Am J Kidney 2009;54:726-731 Allanore Y.et al. Nat Rev Dis Primers. 2015 Apr 23;1:15002
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Female

ACA

No digital ulcers

No organ
involvement

arthritis

Male

Scl70

Digital ulcers

Lung/GERD/heart

Skin involvement

Clinical phenotypes



ILD develops early in the disease course of SSc
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Steen VD et al. Arthritis Rheum 1994
Jaeger VK et al. PLoS One 2016

Guler SA et al. Ann Am Thorac Soc 2018

Organ involvement in patients (cumulative percentage) with early SSc1*
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Systolic pulmonary
artery pressure
>40 mmHg

FVC <80% predicted
Cardiac involvement
Digital ulcers

Skin involvement
DLco<80% predicted

GI involvement

Early SSc = 
patients in the 

EUSTAR 
database who

had a visit
within the first 
year after RP 

onset.



Early Systemic Sclerosis

The presence of an abnormal NVC profile
specific for SSc, consisting of enlarged
capillaries and capillary loss in patients with
isolated RP predicted the future evolution to
SSc.

Anti–CENP-B and anti–topoisomerase I
are known predictors of progression from
isolated RP to SSc.

Weiner ES, et al. Arthritis Rheum 1991
Van der Hoogen, Arthritis Rheum 2013; 65: 2737–47.
Perelas Lancet Respir Med 2020 



Koenig M, et al. Arthritis Rheum 2000

Systemic Sclerosis
Natural history of skin thickness and organ involvement

Steen V & Medsger TA. Arhritis & Rheumatism 2000 



Diffuse cutaneous disease vs limited



In multivariable analyses, 
skin progression within 1 
year was independently
associated with FVC decline
10% (HR 1.79, 95% CI 1.20 to 
2.65) and all- cause death
(HR 2.58, 95% CI 1.31 to 
5.09).



Objectives: To characterize patients with positive anti-topoisomerase I (ATA) in the limited cutaneous Systemic Sclerosis
(lcSSc).
Methods: SSc patients enrolled in the EUSTAR cohort with disease duration ≤3 yrs at database entry were considered. We
assessed the risk of major organ involvement in the following groups: 1) ATA-lcSSc vs anticentromere (ACA)-lcSSc and vs 
antinuclear antibodies without specificity (ANA)-lcSSc; 2) ATA-lcSSc vs ATA-diffuse cutaneous (dc)SSc. Cox regression models 
with time-dependent covariates were performed with the following outcomes: new-onset interstitial lung disease (ILD), ILD 
progression (Forced Vital Capacity, FVC decline ≥10% and ≥5% vs values at ILD diagnosis); primary myocardial involvement
(PMI); pulmonary hypertension (PH); any organ involvement and all-cause mortality.
Results: We included 1252 patients (194 ATA-lcSSc, 15.5%), with 7.7 ± 3.5 yrs follow-up. ILD risk was higher in ATA-lcSSc vs 
ACA- and ANA-lcSSc, and similar to ATA-dcSSc, although with less frequent restrictive lung disease. Risk of FVC decline ≥ 10% 
(35% of ATA-lcSSc) was lower in ATA-lcSSc than in ATA-dcSSc, whereas FVC decline ≥5% occurs similarly between ATA-lcSSc
(58% of patients) and other SSc subsets, including ATA-dcSSc. The risk of PMI was similar in ATA-lcSSc and ANA-lcSSc, lower
than in ACA-lcSSc; no difference in PH and mortality risk was observed among lcSSc subsets. Risk of any organ involvement, 
PMI, PH was lower and the mortality tended to be lower in ATA-lcSSc vs ATA-dcSSc.



Disease duration



Increasing age2,4

Baseline / decline in FVC 
and DLCO in first 1–2 years1,4

Increased serum levels of 
CRP, KL-6, CCL-18, and ATA-

1 antibodies3,5,6

Increased extent of 
ILD on HRCT2

dcSSc
subtype3

Male sex3

Risk factors for SSc-ILD





RheumatologistPneumologist

CTD-ILD

Consider: 
Raynaud phaenomenon

Puffy fingers
Digital ulcers

Gastrointestinal involvement
teleangectsia

SSc-ILD

Autoantibodies
Video-capilllroscopy

Evaluate ILD 
progression risk 

factors

Evaluate ILD 
risk factors



There is a high risk of progression of ILD in the first 2 years of SSc
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The greatest loss of lung function, indicating 
progression, occurs in the first 2 years of SSc, 

highlighting the need for early detection1

Steen VD et al. Arthritis Rheum 1994, Jaeger VK et al. PLoS One 2016 , Guler SA et al. Ann Am Thorac Soc 2018

Treated Untreated
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SSc

SSc-ILD

Progressive SSc-ILD

SSc-ILD disease spectrum

45-50% mild-moderate ILD
13-20% severe ILD

Cell Count
(Cytocentrifugation 

with staining)

Median survival of 
patients with SSc-ILD

is 5–8 years

Mild self-
limiting ILD



HRCT extension





CCD: composite categorical decline
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Goh NS, et al. Arthritis Rheumatol. 2017;69:1670–8. 



Guler SA, et al. Ann Am Thorac Soc 2018 Dec;15(12):1427-1433

SSc-ILD: FVC decline and mortality

171 patients retrospective enrolled with  SSc-ILD:

1. Long term survival (>8 yy)
2. Medium term survival (4-8 YY)
3. Short term survival  <4 yy



Guler SA, et al. Ann Am Thorac Soc 2018 Dec;15(12):1427-
1433

SSc-ILD: FVC decline and mortality

Adults with SSc-ILD have distinct patterns of physiological progression
that remain relatively consistent during long-term follow-up; 

Recent change in FVC cannot be used to predict future change in FVC 
within shorter follow-up intervals. 



Hoffmann-Vold A-M et al. Ann Rheum Dis 2020;; Distler O et al. Eur Resp J 2020;55:1902026; 

Heterogeneous disease course of SSc-ILD
Change in FVC in 535 patients with 

SSc-ILD from the EUSTAR database over 5 years
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Due to the heterogeneous disease progression of SSc-ILD, 
identifying who and when to treat is challenging



Hoffmann-Vold A-M et al. Ann Rheum Dis 2020;; Distler O et al. Eur Resp J 2020;55:1902026; 

Heterogeneous disease course of SSc-ILD

PRIMARY DILEMMA FOR CLINICIANS
To introduce treatment when the disease is
progressive, but avoid side effects from unnecessary
treatment when SSc-ILD is initrisically stable• Progressive periods rarely appeared in consecutive 12-

month periods, and progressive periods were mostly
followed by stable periods. 

• Stable periods were followed by a progressive period in 
about 30% of cases

In multivariable linear mixed-effect models:
• male sex, 
• presence of reflux/dysphagia symptoms
• high baseline mRSS as the strongest predictors
with significant interaction effects between time and these
variables. 

Immunosuppressive treatment was not predictive for FVC 
decline over time. 



OSIRIX: open source Digital imaging software



Ø Quantitative evaluation had a weak-to-good
concordance with semiQA

Ø Quantitative evaluation correlated better than semiQA
with functional parameters. 

Ø Changes in QA patterns during treatment were not
accurate in predicting disease progression as assessed
by functional parameters.

Imbio LTA, based on 
CALIPER software 
TEXTURE ANALYSYS 
based on anatomo-
pathological
validation



Cyclophosphamide Mycophenolate mofetil

FVC 67% to FVC 79% FVC 69% to FVC 81%



Winstone TA, et al. Chest 2014 Aug;146(2):422-436. Review

Monitoring SSc-ILD: risk factors
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1. The presence of an extensive ILD,
whatever the hemodynamics, is
associated with a very severe outcome

2. The presence of a limited ILD (often
seen as a potent cofounder the
classification of PH in tne context of
SSc) has to be considered in the same
group of patients with no ILD, where
the severity of hemodynamics drives
the prognosis.



ESOPHAGEAL EROSIONS PREDICT FUNCTIONAL PROGRESSION OF LUNG DISEASE
IN PATIENTS WITH SYSTEMIC SCLEROSIS

De Lorenzis, on going, Houghton LA et al. Nat Rev Gastroenterol Hepatol 2020

Scleroderma patients 
with erosive 
esophagitis 

present a greater risk of 
deterioration of lung 
function related to 

interstitial lung disease



The  role of BALF

Alveolitis was present in 38.1% of the patients who had ground glass on HRCT and then underwent BAL. 

BAL would be necessary to detect any infections of the lower respiratory tract that may cause further
deterioration in lung function.

A diffuse skin involvement and a restrictive pattern on PFTs together with ground glass on HRCT were
judged possible markers of alveolitis

De Santis and Bosello, Respiratory Research 2005, 6:96



BALF and ILD progression

3-years - ILD progression was associated with:
ü honeycombing on HRCT, 
ü Neutrophils,
ü eosinophils, 
ü an inverted CD4/CD8 lymphocytes ratio 
ü higher CD19 percentage count
ü a positive BALF microbiological culture. 

The diffuse disease was the only independent risk factor of overall
mortality.

The extent of honeycombing on HRCT was the only independent risk
factor of lung disease-related mortality.

De Santis, The Clinical Respiratory Journal (2012)



BALF cells and 15-year survival

De Lorenzis, on going



BALF abnormalities and 15-year survival

De Lorenzis, on going



Multidisciplinary approach and/or combination scores

Combination of:

• Biomarkers of the disease

• HRCT extension analysys

• Pulmonary function test

• BALF biomarkers

Multidisciplinary team (MDT) discussion is
the gold standard in the management of
SSC-ILD



SIX DOMAINS:

1. Risk factors

2. Screening

3. Diagnosis and severity assessment

4. Treatment initiation and options

5. Disease progression

6. Treatment escalation



MANAGEMENT of SSc-ILD
(based on the extent of lung changes on HRTC and FVC values)

Goh NS et al. Am J Respir Crit Care Med 2008;
Moore OA et al. Rheumatol 2013;
Sanchez-Cano D et al Rheumatol Int 2018;
Chowaniec M et al. Reumaologia 2018.



Conclusions
• SSc-ILD has a variable clinical course with an early
mortality

•Monitor both the FVC and the DLCO in the longer term,
regardless of whether the disease has stabilized in the
shorter term

•Monitor more than one single variable in clinical practice

• immense efforts have to cluster SSc patient also including
stimulating biomarkers to tailor patient treatment.
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