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Editorial
A  call for  evidence  in  connective tissue diseases-associated  interstitial
lung  disease
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Interstitial lung diseases (ILD) encompass a  large number of con-
ditions, with a  wide range of causes, clinical manifestations, and
imaging and pathological features. Most of the ILDs share patho-
logic abnormalities predominating in  the lung interstitium, which
is infiltrated by various combinations of inflammatory cells and
fibrosis. Despite the intrinsic heterogeneity of this group of dis-
eases, a large proportion of ILDs are fibrotic [1], i.e. associated
with excessive deposition in the lung interstitium of extracellular
matrix. Fibrotic ILDs may  be limited to the lung as in idiopathic pul-
monary fibrosis, or may  occur in  the context of underlying systemic
disease especially sarcoidosis and connective tissue disease (CTD).
Sarcoidosis–associated ILDs, CTD-ILD, and idiopathic pulmonary
fibrosis are the most common fibrotic ILDs, with an estimated
prevalence of 30.2, 12.1, and 8.2 cases per 100,000, respectively
[2].

Idiopathic pulmonary fibrosis, the archetypal fibrotic ILD, is  a
chronic and irreversible disease progressing to respiratory failure
and death within a median of 3 years [3]. In contrast, many fibrotic
ILDs associated with CTD are stable or indolent chronic diseases,
or improve with treatment. However, a  proportion of patients
with CTD-ILD will experience progressive disease despite manage-
ment considered appropriate to the underlying systemic disease,
that usually includes immunomodulatory therapy. This so-called
progressive fibrosing phenotype of ILD leads to worsening respira-
tory symptoms (exertional dyspnea, cough and exercise limitation),
decline in lung function, decreased quality of life, and increased
risk of mortality [4–6]. It corresponds to an exaggerated cascade
of fibrotic tissue remodeling and extracellular matrix deposition,
comparable to abnormal wound repair [7]. In CTD-ILD, chronic
inflammation and vasculopathy resulting from auto-immunity play

a  key role in the initiation of fibrogenesis, in the context of envi-
ronmental, genetic and epigenetic risk factors [7]. The later phase
of fibrogenesis, shared by other fibrotic ILDs, consists of extracellu-
lar matrix production by  fibroblasts, self-perpetuating lung tissue
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emodeling and microscopic honeycombing, with various imaging
nd pathologic phenotypes of fibrosis.

All patients with CTD are at risk of developing ILD with various
henotypes, most frequently in  the setting of an established CTD.

LD can also be the first clinically apparent manifestation of occult
TD. Clinically relevant ILD manifests in approximately 30–40% of
atients with systemic sclerosis, idiopathic inflammatory myosi-
is, or  Sjögren disease [8], and in  ∼10% of those with rheumatoid
rthritis or systemic lupus erythematosus [9]. By definition, fibrotic
LD is also present in all patients with the research definition of
nterstitial pneumonia with autoimmune features (IPAF), a termed
oined to  designate cases with ILD and autoimmune features, but
ho do not fulfill the diagnostic criteria for a  definite CTD [10,11].
mong CTD-ILDs, the proportion of those at risk of  a  progressive
brosing phenotype is not  known precisely, and was estimated to
0% of those with systemic sclerosis-ILD [12], 32% of  those with
heumatoid arthritis-ILD [13], and 16% of those with idiopathic
nflammatory myositis [14]. Only estimates based on interviews
nd surveys of physicians are available for ILD associated with Sjö-
ren disease, systemic lupus erythematosus and mixed CTD [15].

The evidence available varies greatly from one CTD-ILD to
nother. In systemic sclerosis-ILD, consensus guidelines are avail-
ble, active clinical research is  being conducted, and drugs have
een approved: nintedanib is licensed in many countries for the
reatment of SSc-ILD and chronic fibrosing ILDs with a  progressive
henotype in adults, and tocilizumab is licensed in U.S.A. for slow-

ng the rate of decline in pulmonary function in adult patients with
Sc-ILD. To some extent, rheumatoid arthritis-ILD has been recently
he focus of increased attention [16], with landmark studies that
ave characterized the pattern of usual interstitial pneumonia (UIP)
s the predominant pattern on CT, associated with an increased risk
f mortality [17–19]. In sharp contrast, other CTD-ILDs have infre-
uently been the focus of dedicated, prospective studies. Only a  few
bservational small-size studies have been dedicated to chronic ILD
ssociated with mixed CTD or systemic lupus erythematosus.

Sjögren disease is  the second common CTD. ILD associated to
jögren disease is  associated to  increased mortality [20]. Fatal acute
xacerbation of ILD can occur [21]. A recent systematic review
f the literature identified a  critical need for early diagnosis and
mprove quality and consistency of care [22]. In  small series, up to

wo  thirds of patients without pulmonary symptoms have abnor-

alities on chest CT  [23].  Conversely, Sjögren disease may  be
imited and detected only by systematic salivary gland biopsy
n patients with ILD [24]. Aside from ILD, patients with Sjögren
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Fig. 1. Chest CT  (axial view, parenchymal window) of patients with Sjögren disease-a
by histopathology) (A), fibrotic nonspecific interstitial pneumonia (B), organising pn

disease may  have cystic lung disease, amyloidosis, or  develop B-
cell pulmonary lymphoma [22,25]. Despite the high prevalence of
pulmonary abnormalities in subjects with Sjögren disease, avail-
able data are limited to  small series in academic pulmonology or
radiology centres [21,23,26–34], most of them antedating the cur-
rent classification and description of interstitial pneumonias [35].
One  further complexity in Sjögren disease is  represented by the
common admixture of ILD with small airways disease [33],  as in
rheumatoid arthritis [16].

In a  previous issue of Joint Bone Spine, Manfredi et al. [36] report
on a  cross-sectional study of consecutive patients with Sjögren
disease with a new or previous diagnosis of ILD at CT. Imaging
patterns were analysed according to current criteria and assessed
for the presence of a fibrotic pattern. Out of 34 patients with ILD,
18 (53%) had a  fibrotic pattern, including imaging patterns of UIP,
fibrotic nonspecific interstitial pneumonia, and fibrotic organiz-
ing pneumonia. Lymphoid interstitial pneumonia and respiratory
bronchiolitis-ILD were not observed. Patients who  had a fibrotic
pattern on CT were younger and had a shorter duration of Sjögren
disease as compared to those with a non-fibrotic pattern at imag-
ing, suggesting that ILD may  later have an impact on outcome and
quality of life. Patients were seen by  a  multidisciplinary team but, as
expected, patients referred by pulmonologists had more frequently
lung-dominant disease and less frequent systemic manifestations.
No difference was observed by treatment received, but the sample
size and the design did not allow to assess whether prior immuno-
suppressive therapy may  have an effect on the risk of developing
fibrotic ILD.

These findings are informative, as they confirm the variety of
ILD patterns associated with Sjögren disease (Fig. 1). About half of
patients had a  fibrotic pattern on CT, and were at risk of disease
progression. These subjects need to have pulmonary function tests
(including spirometry, lung volumes, and diffusing capacity of the

lung for carbon monoxide [DLco]) [22] and to  have a  proper eval-
uation and monitoring by a  pulmonologist with expertise in  ILD.
The study was  limited by its retrospective design and relatively
small sample size. It  is also important to emphasize that, apart from
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ted ILD, with patterns of nonspecific interstitial pneumonia pneumonia (confirmed
nia (C), and lymphoid interstitial pneumonia (D).

he UIP pattern, the diagnostic accuracy of the imaging pattern to
redict histopathology is  generally poor. Classification of patterns
ased on imaging alone must therefore be interpreted with caution.

n rheumatoid arthritis-ILD, however, the UIP pattern [17–19] and
he extent of ILD on HRCT [18] are associated with an increased
isk of mortality; in  systemic sclerosis-ILD, the extent of disease
but not the pattern) is  associated with mortality [37], supporting
he concept that the chest CT  helps predicting the outcome in sub-
ects with CTD-ILD. Whether this is also true in  Sjögren disease-ILD
emains to be  studied.

As is often the case, this study leaves us with more questions
han answers: how to separate which cases will have an indolent
ourse from those which can be  progressive and portend a  worse
rognosis? Can the risk of a poor outcome of Sjögren disease-ILD be
redicted by the pattern and the extent of disease on CT, by base-

ine lung function, and/or by decline in  serial lung function tests
ver 6–12 months? Does immunomodulatory therapy have any
ffect on the risk of onset of ILD or on its outcome in  subjects with
jögren disease? What is the proportion of those with fibrotic ILD
ho will experience a progressive phenotype despite appropriate
anagement? These topics are  open to research.
The consensus guidelines from European League Against

heumatism (EULAR) and American College of Chest Physicians
ACCP) are  now available for the detection, diagnosis and man-
gement of lung disease associated with Sjögren disease [22,38].
ne key recommendation is to perform a  two-view chest radio-
raph and full pulmonary function tests in any patient with Sjögren
isease, and a  baseline chest CT  in those with pulmonary symp-
oms or abnormal pulmonary function or chest radiograph [22].
he recommendations of ACCP were made in favor of  moder-
te doses of glucocorticoids and of immunosuppressive drugs to
reat Sjögren disease-ILD [22]. According to the EULAR guide-
ines, glucocorticoids at 0.5 mg/kg/day were indicated in moderate

orms of Sjögren disease-ILD, especially for lymphocytic interstitial
neumonitis, organising pneumonia, and nonspecific interstitial
neumonia pneumonia. In severe forms, oral immunosuppres-
ive drugs (mainly azathioprine, mycophenolate, and cyclosporine)
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Fig. 2. Summary of evidence available for the management of CTD-ILD. *Fibrotic I
disease,  IIM: idiopathic inflammatory myositis; MCTD: mixed connective tissue dise

could be added in case of failure of high dose of glucocorticoids
(i.e. 0.5–1 mg/kg/day). Rituximab and cyclosphophamide were pro-
posed as rescue treatments [38]. Notably, very little evidence
is available in  support of immunomodulation to  treat CTD-ILD
apart from ILD associated with systemic sclerosis (Fig. 2). The two
guidelines were based on expert opinion and on extrapolation of

guidelines and literature on ILD in CTDs other than Sjögren disease.

To identify patients with ILD who have a  progressive fibrosing
phenotype despite appropriate treatment (often immunomodula-
tion) is key, as the outcome may  be similar to that of idiopathic
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ith a  progressive phenotype. CTD: connective tissue disease; ILD: interstitial lung
jS: Sjögren syndrome; SLE: systemic lupus erythematosus; SSc: systemic sclerosis.

ulmonary fibrosis [39].  Patients with ILD and a progressive fibros-
ng phenotype have a  poor outcome, regardless of the underlying
ntity [40–43], especially those with a  pattern of UIP. Identifying
he progressive fibrosing phenotype requires individual monitor-
ng of ILD, with regular clinical evaluation, serial lung function
erformed at 3-to-6-month intervals, and chest CT repeated if

ecessary. Although there is  no standard definition of  disease pro-
ression in patients with fibrotic ILD, the assessment is usually
ultimodal and based on a  combination of worsening lung function

specially forced vital capacity, worsening respiratory symptoms,
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and/or increase in disease extent on chest CT [6]. Recently, the
antifibrotic drugs nintedanib and pirfenidone were demonstrated
to slow down disease progression in  patients with chronic fibrosing
ILD and a  progressive phenotype [44,45] regardless of the underly-
ing specific disease and including patients with CTD-ILD [43]. The
fact that this condition is amenable to  antifibrotic therapy rein-
forces the need to monitor CTD-ILD and to identify subjects with a
progressive fibrosing phenotype.

Time has come to  increase our  knowledge in CTD-ILD and to
raise the level of evidence in  the various conditions composing this
group, especially for those CTDs that have been less studied so far
and can be considered “orphan”, such as ILD associated to  Sjögren
disease, mixed CTD, and systemic lupus erythematosus. We  herein
call for arms to 1- constitute prospective collaborative registries of
consecutive patients with CTD-ILD to  study their variety of history
of progression and clinical-imaging correlations; 2- and to  design
randomized trials assessing the efficacy and safety of treatment
approaches, comparing or combining immunosuppressive versus
antifibrotic therapy.
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