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Management of autoimmune Interstitial Lung Disease (ILD): can  
the diagnosis be expedited?

Overview: disease progression in autoimmune ILD

Background

Systemic sclerosis (SSc) is a highly heterogeneous 
disease, representing a major challenge clinically1  
and can affect multiple organs including the lungs.2 
ILD occurs in up to approximately 80% of people 
with SSc; 25%-30% may develop progressive 
fibrosing ILD (PF-ILD),1,3 and 35% of SSc-related 
deaths result from lung fibrosis.1,3,4 Indeed, ILD  
arises early in SSc and may even be the first  
clinical symptom.5

Timely detection and diagnosis is important.6 Early 
systemic sclerosis associated ILD (SSc-ILD) can 
present as exertional dyspnea and dry cough or can 
be asymptomatic,7 but referral can still be delayed. 
Disease progression in SSc-ILD is commonly defined 
as a sustained change in lung function as measured 
by a decline in forced vital capacity (FVC) from 
baseline of greater than or equal to 10%, or an FVC 
decline between 5%-9% accompanied by a decline 
in diffusion capacity of the lung for carbon monoxide 
(DLCO) of greater than or equal to 15%.2 There is 

however no consistent definition of progression 
in the SSc-ILD literature. There are immunological 
differences between idiopathic pulmonary fibrosis 
(IPF) and SSc-ILD.1 Patients with SSc-ILD may present 
with a fibrotic nonspecific interstitial pneumonia (NSIP) 
or usual interstitial pneumonia (UIP) pattern on high 
resolution computed tomography (HRCT).1 Patients 
with SSc-ILD and a UIP pattern tend to have a more 
favorable prognosis than patients with IPF.1

Risk factors of progression

Identifying patients with SSc-ILD and those at risk  
of progressive disease remains an unmet need.  
Risk factors associated with progressive ILD in 
patients with SSc include presence of diffuse 
cutaneous SSc, male, African American, presence 
of anti-Scl-70 antibodies, and measures of disease 
severity detected by HRCT, DLCO (% predicted), and 
FVC (% predicted).1 Patients with cardiac involvement 
have also been reported to be more likely to show 
worse lung function.8 There is substantial overlap 
between risk factors for progression and mortality.1
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The Limited/Extensive staging system integrates  
extent of disease on HRCT with FVC (% predicted)  
to estimate risk of mortality1 and stratification using 
this system can predict progression-free survival  
and mortality with some degree of accuracy.1,9  
The 6-minute walk test can also be used to predict 
mortality in SSc-ILD.1 Several models that integrate 
measures of age, sex, HRCT, FVC, and DLCO can 
help with predicting mortality including Composite 
Physiologic Index; Interstitial Lung Disease–Gender, 
Age, Physiology Index; du Bois index; and modified 
du Bois index.1

Looking forward

SSc-ILD progression and mortality are difficult to 
predict.10 Improved ability to identify patients at risk 
of disease progression is an important component 
of SSc-ILD management.2,11 Accordingly, a panel of 
experts identified predictors of progression as being 
an important unmet need.2 In the interim, clinicians 
should consider the aforementioned risk factors and 
regularly monitor individuals to optimize care.6
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Methods of monitoring disease progression

Background

Acute exacerbation of ILD is associated with a 
poor prognosis and high mortality; while acute 
exacerbation has been well-studied in IPF, it also 
occurs in other ILDs including SSc-ILD.1 Lung 
function tends to decline to the greatest extent  
inside the 2-4 years following disease onset.2 
While we can define overall associations with 
subpopulations of patients who progress and those 
who don’t, predicting an individual patient's likely 
course of disease is not currently possible.3 Frequent 
and effective monitoring is important to evaluate 
disease progression.3 Diagnosis is generally made 
based on multidisciplinary consultation.3 Pulmonary 
function tests (PFTs) are commonly used but FVC 
decline is not the only indicator of progression and 
there is a lack of consensus around the complement 
of tests that should be performed for most effective  
screening and follow-up.4

Methodology

Progression can be mapped using decline in FVC  
and DLCO

3,4 but FVC and DLCO can be unreliable  
used in isolation. The 6-minute walk test, when 
used in a consistent manner, is a valuable addition 
to the toolkit for ongoing evaluation.3 Open-ended 
questions or questionnaires can also be used  
during clinical visits. Quantitative metrics such  
as University of California San Diego Shortness of 
Breath Questionnaire, Medical Research Council 
dyspnea scale, or Borg scale can also be effective 
for measuring changes in dyspnea.3 Physicians can 
also incorporate more objective measures including 
pulmonary imaging in order to track clinically relevant 

progression.4 Radiologically, HRCT remains the 
most effective method for identifying ILD in patients 
with SSc and serves an important role in monitoring 
disease progression.5

None of these assessments are reliable predictors  
of mortality. Composite models have been developed 
in an effort to address some of the shortcomings 
of the single tool assessments, yet none accurately 
predict an individual disease course.3

Conclusion

Frequent monitoring of patients is essential for 
evaluating disease progression in ILD. Wuyts et al 
consider in-office PFTs every 3-4 months to be an 
optimal balance between feasibility and practicality. 
They also recommend at-home spirometry in the 
interim.3 With regard to radiological testing, HRCT 
image analyses can establish multidimensional 
ILD data from baseline and follow-up, allowing an 
estimate SSc-ILD progression in some patients. 
Clinicians should also factor in the confounding 
influence of concomitant diseases such as 
emphysema that may influence FVC test results.3
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Monitoring SSc-ILD, a heterogeneous disease

Background

Presence of ILD in patients with systemic sclerosis  
is associated with worse outcomes.1 Studies 
examining disease course have found variable 
patterns of progression across cohorts, but small 
sample sizes and limited timeframe complicate 
interpretation.1 Because progression is so variable, 
appropriate disease monitoring following diagnosis  
is vital. Early identification of patients at highest  
risk of progression remains a priority,1,2 but this 
requires a more complete understanding of  
disease progression.

What they did1

In this study, Hoffman-Vold and colleagues aimed to 
identify overall disease course, progression patterns, 
and risk factors predictive for SSc-ILD, using a post 
hoc analysis of the European Scleroderma Trials 
and Research (EUSTAR) group: a large population 
(n=6004) of patients with SSc ranging from mild and 
stable to advanced disease. The authors sought to 
evaluate prevalence of PF-ILD over 12 months;  

map disease course over 5 years; and identify factors 
that could predict the risk of progression.

2259 patients (38%) had evidence of SSc-ILD, 
and of these 826 had available lung function data. 
Significant ILD progression over a 12-month period 
(±3 months) was observed in 12% of patients; 
moderate progression was seen in 15%; 48% 
were stable; and 25% showed improvement. While 
FVC, presence of reflux/dysphagia symptoms, and 
modified Rodnan skin score (mRSS) were predictive 
of significant ILD progression at 12 months, age, sex, 
disease duration, antibody status, SSc subtype and 
immunosuppressant treatment were not.

Five hundred and thirty-five patients’ records had  
3 or more FVC measurements throughout the  
5-year follow-up period. Comparing baseline and  
last available FVC measurements, 9% showed  
major decline; 14% had significant decline; 14%  
had moderate decline, and 39% were stable.

Notably, periods of progression were most commonly 
followed by periods of stability; whereas stable periods
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Figure. 1: FVC changes among patients with SSc-ILD in the EUSTAR database: Overall change during  
the 5-year follow-up period. Patients for whom ≥3 serial FVC measurements were available were divided into  
5 disease course subgroups based on the overall difference between the first and last FVC measurement  
(% predicted): major decline (FVC decline of >20%); significant decline (FVC decline of >10% to 20%); moderate 
decline (FVC decline of 5% to 10%); stable (FVC decline or improvement of <5%); and improvement (FVC 
improvement of ≥5%).
Definition of abbreviations: EUSTAR=European Scleroderma Trials And Research; FVC=forced vital capacity; SSc-ILD=systemic sclerosis-
associated interstitial lung disease.
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were followed by progressive periods ~30% of the 
time. Most patients experienced at least 1 period of 
stability throughout the evaluation period. The majority 
of patients with an overall FVC decline over the  
5-year period evinced slow decline (more periods of 
stability than decline) (58%); whereas 34% showed 
more periods of decline then stability; and 8% 
declined rapidly with no periods of stability.

Multivariable analyses to identify predictors of 
progression showed that male sex, reflux/dysphagia 

symptoms, and skin fibrosis (elevated baseline mRSS) 
were most strongly associated with risk of FVC 
deterioration. Time was a significant interacting factor. 
Increased age, high DLCO, dyspnea, and inflammation 
(higher erythrocyte sedimentation rate [ESR]) were 
associated with FVC decline independently of time. 
Mortality was not predicted by rate of ILD progression 
over the initial 12-month period in this population.
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Identifying opportunities for early intervention

Background

Identification of biomarkers that predict progression 
and treatment response is an important unmet  
need. Disease biomarkers can be subclassified 
as risk and predisposition biomarkers, diagnostic 
biomarkers, prognostic biomarkers, or as biomarkers 
for treatment response.1 While a number of blood 
serum or bronchoalveolar lavage (BAL) fluid 
biomarkers have been proposed, the only value 
currently in routine clinical use are autoantibodies.2

Conclusion

The identification of biomarkers for SSc-ILD has 
the potential to shift outcomes. Diagnostic and 
disease progression biomarkers could accelerate the 
identification of disease while combining therapeutic 
response biomarkers would facilitate personalized 
medicine. Multiplex biomarker assays are also being 
considered and may offer more sensitivity than a 
single measurement.
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What it means

This study, the largest of its kind to date, mapped 
disease course in patients with SSc-ILD. The authors 
show that the pattern of progression is heterogeneous 
across patients and stochastic within patients, with 
alternating periods of decline and progression.  
The findings highlight the need for close monitoring  
of SSc-ILD and support the unmet need of therapeutic 
intervention prior to the occurrence of irreversible 
organ damage. Data on extent of fibrosis were 
unavailable for the present study but should be 
considered in future work.
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Biomarker(s) Notes

Anti Scl-70,
Anticentromere

Anti Scl-70 antibodies and the absence of anticentromere  
antibodies are indicative of a higher risk of progressive ILD.1

KL-6
High levels of KL-6 appear to be predictive of lung involvement 
and disease progression.1,2

CCL18
Serum CCL18 is a good marker even after adjustment for  
baseline ILD severity.2

MMP7
Serum MMP7 is higher in patients with SSc-ILD, versus SSc 
without ILD.2

MMP7 and KL-6
Combined MMP7 and KL-6 measurements have been suggested 
to be good at identifying patients at risk of developing clinically 
significant ILD.2

MMP12
Higher MMP12 has also been shown in SSc patients with lung 
involvement and is associated with lower FVC.2

CCL2
High plasma CCL2 levels are associated with ILD progression 
and increased mortality.2

C-reactive proteins
High levels of plasma C-reactive proteins have been associated 
with increased likelihood of early disease progression.2

IL-6

High levels of serum IL-6 have been associated with increased 
likelihood of early disease progression, although IL-6 levels have 
low specificity as they are elevated in a range of inflammatory 
diseases.2

CXCL4
Levels of CXCL4 in plasma correlate with ILD in SSc patients  
and with rapid decline in DLCO.2

Chitinase-3-like-protein 1 (YKL-40), chitinase-1
Serum levels of YKL-40 and of chitinase-1 are also higher in 
patients with lung involvement.2

Plasmacytoid dendritic cells in BAL fluid
Associated with disease severity, BAL is not currently thought to 
provide meaningful additional information, but this might change 
as biomarkers of disease are validated.2

Figure. 2: Biomarkers currently under investigation in SSc-ILD

Definition of abbreviations: CCL=chemokine (C-C motif) ligand; CXCL=chemokine (C-X-C motif) ligand; IL=interleukin; KL-6=Krebs  
von den Lungen-6; MMP=matrix metalloproteinase; YKL-40=chitinase-3-like protein1,2
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