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ARTICLE INFO ABSTRACT
Keywords: Background: The early detection and management of (progressive) interstitial lung disease in patients with
Connective tissue disease connective tissue diseases requires the attention and skills of a multidisciplinary team. However, there are

Rheumatoid arthritis
Systemic sclerosis
Interstitial lung disease
Pulmonary fibrosis

currently no well-established standards to guide the daily practice of physicians treating this heterogenous group
of diseases.

Research question: This paper aimed to identify gaps in scientific knowledge along the journey of patients with
connective tissue disease-related interstitial lung disease and to provide tools for earlier identification of inter-

Screening
Diagnosis stitial lung disease and progressive disease.
Monitoring Study Design and Methods: The opinions of an international expert panel, which consisted of pulmonologists and

Multidisciplinary team
Practice guidelines
Expert opinion

rheumatologists were collected and interpreted in the light of peer-reviewed data.
Results: Interstitial lung disease is a common complication of connective tissue diseases, but prevalence estimates
vary by subtype. Screening and monitoring by means of clinical examination, chest radiography, pulmonary

European reference networks function testing, and disease-specific biomarkers provide insight into the disease activity of patients presenting

with connective tissue diseases in a routine setting. Multiple phenotypic and genotypic characteristics have been
identified as predictors of the development and progression of interstitial lung disease. However, these risk
factors differ between subtypes. To ensure earlier diagnosis of rapidly progressive phenotypes, a risk-based
method is necessary for determining the need for HRCT and additional testing.

Interpretation: To reduce the underdiagnosis of CTD-ILDs in clinical practice, a standardized and systematic
multidisciplinary risk-based approach is suggested. Collaboration across disciplines is essential for the man-
agement of CTD-ILD.

Abbreviations: AS, antisynthetase syndrome; CTD, connective tissue disease; CTD-ILD, connective tissue disease-associated interstitial lung disease; dcSSc, diffuse
cutaneous SSc; DLCO, diffusion capacity of the lungs for carbon oxide; ESR, erythrocyte sedimentation rate; FVC, forced vital capacity; HRCT, high-resolution
computed tomography; IIM, idiopathic inflammatory myopathy; IMM-ILD, idiopathic inflammatory myopathy-related ILD; ILD, interstitial lung disease; IOS, impulse
oscillometry; 1cSSc, limited cutaneous SSc; MDT, multidisciplinary team; MUC5B, mucin 5B; NSIP, non-specific interstitial pneumonia; PFT, pulmonary function test;
PPF, progressive pulmonary fibrosis; RA, rheumatoid arthritis; RA-ILD, rheumatoid arthritis-related ILD; RF, rheumatoid factor; ScL-70, anti-topoisomerase; SSc,
systemic sclerosis; SSc-ILD, systemic sclerosis-related ILD; UIP, usual interstitial pneumonia.
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1. Introduction

Interstitial lung diseases (ILDs) are a diverse group of disorders with
a wide range of causes, clinical manifestations, and outcomes [1]. The
estimated prevalence ranges between 72.1 and 164.2 cases per 100,000
Europeans [2]. ILDs associated with connective tissue diseases (CTD-
ILDs) represent a substantial subset accounting for almost 20% of all
ILDs [1]. Systemic sclerosis-related ILD (SSc-ILD) and rheumatoid
arthritis-related ILD (RA-ILD) account for approximately 31% and 39%
of these CTD-ILDs [1]. Other autoimmune rheumatic diseases associated
with ILDs include idiopathic inflammatory myopathy (IIM-ILD, derma-
tomyositis, polymyositis, antisynthetase syndrome(AS)), primary
Sjogren’s syndrome, systemic lupus erythematosus and mixed connec-
tive tissue disease [3].

The presentation and clinical course of CTD-ILDs vary considerably
[3]. A proportion of patients with CTD-ILDs develop progressive pul-
monary fibrosis (PPF) that causes irreversible lung damage, morbidity
and increased mortality [2]. In particular, PPF represents the primary
cause of death for patients with CTDs along with cardiovascular
comorbidities [4]. Maintaining a high level of suspicion for ILD is
important as early but irreversible lung function loss can occur asymp-
tomatically, while other patients present with nonspecific symptoms
such as fatigue, cough or dyspnoea on exertion that may hide behind
other organ involvement or associated comorbidities (eg, myopathy,
cardiac disease) [3].

Due to the variety of CTD-ILD subtypes, each with its own unique
characteristics, the paucity of high-quality research, and the absence of
international guidelines, early identification and management of ILD
continue to be challenging today. This results in disparate approaches to
clinical care and therapy, as well as delays in the identification of ILDs,
whereas early recognition can be important to stabilize or slow irre-
versible lung function loss immediately. Moreover, to ensure optimal
coordination and quality of patient care, it is necessary to consider CTD-
ILDs from both pulmonary and rheumatological perspectives simulta-
neously. Recently, new guidelines for the treatment of ILD in people
with systemic auto-immune rheumatic diseases have been proposed by
the American College of Rheumatology [5,6]. In order to help clinicians
applying those recommendations we aimed to bring those recommen-
dations together with the reality of the multidisciplinary approach
integrating disease evaluation, patient follow-up to propose the best
treatment strategy.

This article was developed based on the collective experience and the
discussions held at a meeting attended by the authors, who are all -
rheumatologists or pulmonologists - experts in CTD-ILD and supple-
mented with scientific literature. The focus was on the difficulties
encountered along the pathway for patients with CTD-ILDs and the need
for holistic care through a multidisciplinary approach, as is required for
rare diseases and diseases associated with multiple comorbidities [7].
The objective was to gain a better understanding of the scientific
knowledge gaps and educational needs of healthcare professionals who
work with these patients and to develop practical advice for risk- and
symptom-based early ILD detection.

In November 2021 eight European rheumatologists and pulmonol-
ogists with acknowledged interest and expertise in the management of
CTD-ILD gathered online for a workshop on the multidisciplinary chal-
lenges in the CTD-ILD patients’ pathway and care. The panel discussed
the challenges in the early recognition of progressive CTD-ILD, the need
for collaboration between rheumatologists and pulmonologists, and the
scientific knowledge gaps in CTD-ILD patient care for various health
care providers in order to advance the knowledge and to provide prac-
tical guidance for daily practice.

Following a series of state-of-the-art presentations, predefined
questions were used to structure in-depth discussion of expert opinions
and summarize the relevant evidence.

This report represents the opinion of the expert panel, based on
reliable peer-reviewed data.
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2. Results
2.1. Characteristics of CTD patients susceptible to ILD

ILD is a frequent manifestation of CTDs, with prevalence estimates
varying depending on the subtype of CTD, the population studied, and
the research methodology used [8]. It is currently not fully compre-
hended why some patients with CTD develop ILD while others do not.
Nonetheless, several phenotypic and genotypic characteristics have
been identified as predictors of ILD development and risk of progression.
Among these are demographic factors, clinical signs and symptoms, and
serological markers, some of which are only accessible through clinical
trials and other with limited validation in clinics [9]. Although all CTDs
carry the risk of ILD, it is more frequent in SSc and IIM [1]. Due to the
large number of patients in this group, the authors emphasized the need
for rheumatologists and pulmonologists to have clear levers i.e. useful
insights, education and tools to timely recognize the pulmonary symp-
toms and to identify patients with ILD and those at risk for progression.
This brings up the requirement for specific recommendations.

2.1.1. Systemic sclerosis

SSc is an orphan disease with a heterogenous expression, charac-
terized by fibrosis of the skin, typically starting at the extremities,
generalized vasculopathy witnessed by the Raynaud’s phenomenon, and
the presence of SSc specific antibodies (anti-centromere, anti-
topoisomerase (ScL-70), and anti-RNA polymerase antibodies) [10].
Depending on the detection method and the extent of cutaneous disease,
the estimated frequency of CTD-ILD varies largely around 50% of pa-
tients with SSc. ILD usually develops in the first five years of the disease
course, often within two years of non-pulmonary symptom onset.
Interestingly, the leading cause of death in SSc has evolved over the past
three decades, from scleroderma renal crisis to pulmonary arterial hy-
pertension (PAH) and lung fibrosis (LF). Today, both PAH and LF are
recognized to be a major source of morbidity in SSc. Table 1 represents
the primary risk factors for the development of SSc-ILD [11-13]. ILD
occurs in deSSc as well as in 1cSSc. In a multicentre study with 772
patients with SSc in Flanders (60% with limited cutaneous involvement
(1eSSc), 20% with diffuse cutaneous involvement (dcSSc) and 20% with
precursor, “early” systemic sclerosis according to LeRoy), the prevalence
of SSc-ILD was assessed at baseline and during follow-up by high-
resolution computed tomography (HRCT) [14]. ILD was present at
baseline in 35% of 1cSSc and 56% of patients with dcSSc. At five years of
follow-up, more than half of the patients with baseline ILD, had pro-
gressed according to the above mentioned study [14]. The prognosis
correlates with the extent of lung fibrosis at baseline HCRT, with stan-
dard mortality rates increasing 2.2 times in patients with no fibrosis to
8.0 times in patients with >25% fibrosis [15]. The European Sclero-
derma Trials and Research Group (EUSTAR) database showed that over
the course of five years, approximately one-third of patients with SSc-
ILD advanced each year, while 70% remained stable [9]. Predictors
for progressive ILD and mortality are listed in Table 1 [1,16].

2.1.2. Rheumatoid arthritis

The prevalence of RA-ILD is not well established, with estimates
ranging from 4 to 68% depending on the assessment method [17-19]. In
a cross-sectional study of community based patients with joint disease of
less than two year duration, Gabbay et al. found abnormalities consis-
tent with ILD on HRCT in 33% of patients, but only 14% of cases were
considered clinically significant [20]. Even though patients with RA are
less likely than patients with SSc to develop ILD, the absolute number of
patients with RA who have ILD is substantial. RA is a highly prevalent
disease, with a global prevalence of 0.24%; consequently, it is improb-
able that all patients with RA will be screened [21].

The identification of risk factors allows for stratifying patients with
RA who are at increased risk for ILD (Table 1) [22-25]. Known risk
factors for progression or death are represented in Table 1 [1,26,27].
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Table 1

Risk factors for CTD-ILDs and PPF (features of most common CTD-ILDs).
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Rheumatoid arthritis

Systemic Sclerosis

Idiopathic inflammatory myopathy

1,22,25,27 [1,11-13,15,16,69,71-73] [32-35]
EARLY Risk factors for the male sex; male sex; older age at disease onset;
RECOGNITION development of ILD obesity; black race; arthritis/arthralgia, fever;
OF ILD current smoking; smoking history; Jo-1 antibodies;
older age at disease onset; older age at disease onset; MDA-5 antibodies;
longer disease duration; diffuse cutaneous lesions; elevated ESR
higher disease activity; topoisomerase antibodies;
rheumatoid nodules; absence of centromere antibodies
CCP antibodies;
increased RF level;
elevated ESR;
MUCSB variant
Recommendations for early Use of risk-based screening tools HRCT in all patients at baseline and close =~ HRCT in all patients at baseline and
detection (eg, Juge et al.) [24,58] monitoring for the first 3-5 years PFT yearly monitoring for high-risk
patients
PROGRESSIVE Predictors for progressive male sex; male sex; Myositis subtype with more severe
PULMONARY pulmonary fibrosis and older age; black race; phenotypes with bad clinical
FIBROSIS mortality FVC < 70% predicted; disease duration of <7 years; response (ie,
> 20% disease extent on HRCT; diffuse cutaneous lesions; MDA-5 antibodies,
honeycombing or UIP pattern on reduced FVC; Jo-1 antibodies)
HRCT reduced DLCO;
>20% disease extent on HRCT;
topoisomerase antibodies
Recommendations PFT at baseline; HRCT in suspected ~ PFT and HRCT in all and yearly PFT (if PFT at baseline; HRCT in suspected

ILD or high-risk and yearly follow

up for PFT

high risk every 3-6 months) ILD or high-risk (Jo-1, MDA-5) with

yearly PFT

Mortality was higher in patients with RA-ILD compared to matched
patients with RA without ILD (10-year mortality of 60.1% vs. 34.5%
respectively) [4].

2.1.3. Idiopathic inflammatory myopathies

The IIMs, also referred to as myositis, are a rare and heterogeneous
group of autoimmune disorders, with varying organ manifestations,
prognoses and therapeutic responses [28,29]. The main representatives
of this group are polymyositis, dermatomyositis and AS). Although IIM
subtypes affect different tissues, they are commonly characterized by
muscle weakness, skin rash and myositis-specific autoantibodies [28].

ILD has been detected in patients with IIM at prevalence estimates of
30% on average, varying from 6% in juvenile dermatomyositis to 71% in
AS [29,30]. Both in AS and amyopathic MDA-5 dermato-pulmonary
syndromes, extra-pulmonary manifestations may be lacking, high-
lighting the need for a multidisciplinary approach. A retrospective
French multicentric study described the clinical presentation and
outcome of 47 patients admitted to the intensive care unit for acute
respiratory failure revealing AS or anti-MDA-5 antibodies [31]. In
13-38% of patients, ILD can be the first manifestation and precede the
diagnosis of autoimmune disease by several years [32]. Suggested risk
factors are listed in Table 1 [33-35]. In some idiopathic ILDs, the
presence of autoantibodies in the absence of a CTD may help identify
distinct phenotypes and outcomes that resemble associated CTD-ILDs.
For instance, when myositis-specific autoantibodies are found in idio-
pathic ILD, the outcomes are similar to IIM-ILD and the ILD management
could be similar for both groups [36].

Literature on (epi)genetics is limited today, with some preliminary
data in SSc-ILD [37]. A meta-analysis of 28 studies found no significant
link between the mucin 5B (MUC5B) rs35705950 mutation and the risk
of SSc-ILD, but interestingly it may predict for susceptibility to idio-
pathic and familial interstitial pneumonia, as well as RA-ILD, suggesting
a pathogenetic connection [23,38].

Due to the complexity described above, screening tools are required
to aid in early case detection, and these screening tools must be CTD-
specific, guided by the assessment of risk factors discussed above.
Until recently, no formal guidelines existed on systematic screening for
CTD-ILD except for SSc-ILD. Today, new recommendations have been
proposed through ACR guidelines [5,6]. Indeed, it is nowadays

recommended to screen patients (and to consider yearly re-screening for
high-risk population) with pulmonary function test and high-resolution
CT scan. In the particular context of RA, interesting screening tools for
RA-ILD, based on risk factors, have been developed. Through our expert
discussion, we confirm the need for a validated easy to use risk score
[24,39-44]. Juge et al. have recently developed and validated a risk
score for detecting subclinical RA-ILD, which may allow identification
before the onset of respiratory symptoms (Table 2) [24]. Healthcare
professionals who are involved in daily practice should be aware of the
potential ILDs complicating the disease course of CTD patients and
practical advice for risk- and symptom-based early ILD detection should
be widely available to guide decision making for pulmonary screening.

It is important to specifically assess the possibility of ILD in CTD
patients, although there is still a great heterogeneity in the exploration
of this comorbidity. In general, a careful symptomatic and clinical
evaluation allows the identification of advanced pathologies where the
early forms are difficult to identify. In patient subgroups recognized as
being at high-risk to develop ILDs, it is appropriate to carry out other
investigations based on respiratory functional evaluation and imaging.

Table 2

Risk scores associated with the risk of subclinical RA-ILD. Risk matrix model was
stratified by the presence or absence of each independent risk factor for sub-
clinical RA-ILD (age at RA onset, DAS28-ESR disease activity scores, and sex;
model without MUCS5B rs35705950 genetic testing); tHigh risk level for RA-ILD;
1 Higher level of risk for RA-ILD; §Highest level of risk for RA-ILD.

DAS28-ESR <2.9

DAS28-ESR 2.9-4.3 DAS28-ESR >4.3

Risk Female Male Female Male Female Male
matrix
variable
<49 36 11.9 8.6 25.6 175 43.6
- vears (0.8, (3.3, (2.3, (7.2, (4.0, (9.7,
7.1) 24.7) 17.6) 53.7)1 40.4) 81.8)1
50-58 9.1 26.6 20.2 48.0 36.3 67.4
year (2.2, (8.8, (7.9, (21.7, (10.1, (22.0,
20.3) 53.5)1 35.8) 73.8)1 66.2)1 91.5)f
~58 24.6 54.4 45.4 75.2 65.1 87.2
years (8.0, (26.8, (20.2, (45.2, (35.3, (59.1,
51.2) 79.3)f 71,9)t 93.7)§ 91.1)f 98.3)§

Adapted from Juge et al. [24]
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For example, in SSc, baseline screening with HRCT is recommended
because of the high prevalence of SSc-ILD, but no consensus exists for
baseline screening in other CTD-ILDs [45]. The use of biomarkers can
also be useful for a prognostic approach in expert centres used to
interpret the results. In addition to the diagnosis, it is also important to
ensure a systematic follow-up in order to early identify PPF.

2.2. Diagnosis and monitoring of CTD-ILD

Signs and symptom assessments, lung function tests and HRCT are
currently used to diagnose and monitor CTD-ILD patients.

2.2.1. High Resolution Computed Tomography

HRCT is sensitive and specific in its ability to detect ILD, making it
the golden standard for the diagnosis of ILD. Honeycombing, reticula-
tion, traction bronchiectasis and/or ground glass opacities with super-
imposed fibrotic features are fibrotic features on HRCT [46]. The most
common radiological patterns of CTD-ILDs are usual interstitial pneu-
monia (UIP), particularly in RA, and non-specific interstitial pneumonia
(NSIP) or organising pneumonia in most other CTDs such as IIM. UIP
shows more reticulation, bronchiectasis, and honeycombing and is
associated with poorer survival in RA, similar to idiopathic pulmonary
fibrosis, whereas NSIP exhibits more ground glass opacities with or
without reticulations [26,47]. A retrospective single-center cohort in the
Netherlands revealed that 22% of outpatients with CTD-ILD had fibrotic
patterns at baseline HRCT (fibrotic NSIP, UIP, and other) [48].

The interpretation of radiological findings may become more
meaningful if clinical considerations are taken into account. Therefore,
consultation between the radiologist and clinician is essential. In addi-
tion, due to the sensitivity for ILD, HRCT can detect subclinical abnor-
malities that may not progress into ILD with clinical significance. In the
upcoming years, eyes are geared towards new artificial intelligence-
based tools which may in the future aid clinicians (based on deep
learning methods or Radiomics) in the qualification and quantification
of ILD, as well as serve in daily practice. Close collaboration, such as the
Open-Source Imaging Consortium (https://repository.osicild.org), is
required.

Even if baseline HRCT does not detect ILD, the patients at high risk
for ILD should be followed for new respiratory symptoms and pulmo-
nary function must still be monitored. In certain countries, HRCT may be
difficult to obtain, causing delays in the diagnosis. In this context, chest
ultrasound can be useful on top of chest examination in order to advance
the screening while waiting for imaging to be carried out. Nevertheless,
this cannot be to our opinion a way to systematically screen patients as
thoracic ultrasonography is experience dependent and needs a specific
training [49].

2.2.2. Pulmonary function tests

Pulmonary function tests can reveal restrictive lung physiology
(decreased total lung capacity or TLC) or impaired gas exchange
(DLCO). These test are very useful for monitoring the progression of ILD,
but they are not specific enough to be used as diagnostic tools [18]. In
SSc, there is consensus that baseline pulmonary function tests should be
administered in addition to HRCT and auscultation in all patients in
order to provide baseline values and to be repeated regularly [11].
Spirometry is a simple and low-cost method for identifying signs of ILD-
related pulmonary restriction. In case of suspected restriction, the
diagnosis has to be confirmed by measuring total lung capacity (TLC).
Regular spirometry and measurement of diffusion capacity are recom-
mended for the monitoring of ILD to detect signs of disease progression.
For instance, the current definition of progressive pulmonary fibrosis
(PPF) necessitates the presence of at least two of the three following
criteria within the past year without an alternative explanation: 1)
worsening respiratory symptoms 2) physiological evidence of progres-
sion as measured by spirometry and diffusion and 3) radiological evi-
dence of PPF on chest CT [50]. Of interest, impulse oscillometry (I0S)
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has also been identified as an easy alternative to HRCT for detecting
early pulmonary involvement in patients with SSc and RA, but still has
to be validated in large multicentric prospective studies [51,52].

2.2.3. Signs & symptoms

Symptom assessments lack sensitivity for the detection of ILD. In a
series of patients with RA-ILD confirmed on HRCT (ground glass opa-
cification, septal thickening, reticulation, traction bronchiectasis and/or
honeycombing), 90% did not have dyspnoea or cough [53]. It may be
difficult to reliably detect early pulmonary symptoms or to elicit a his-
tory of dyspnoea on exertion in patients with CTDs, as they frequently
adapt their lifestyles to their condition or lead sedentary lives [45]. The
auscultatory detection of fine crackles during a clinical examination has
a moderate sensitivity for the early identification of ILD [54]; a holistic
approach to the diagnosis of ILD is needed.

2.2.4. Multidisciplinary collaboration

Consequently, multidisciplinary collaboration is considered the
method of choice for ILD diagnosis and severity evaluation integrating
HRCT, PFT and symptom evaluation and pulmonary, rheumatology and
radiology expertise [3]. The multidisciplinary approach may also be
beneficial in the follow-up of patients with minimal ILD on HRCT.
Cooperation and alignment on diagnostic evidence increases the level of
care and is especially beneficial in complex patient cases. While it is still
unclear when and how multidisciplinary teams (MDTs) are needed, as
well as how they should be standardized, Cottin et al. have recently
summarized current perspectives [5].

2.2.5. Guidelines

Starting from the guidelines for the identification and follow-up of
fibrotic interstitial lung disease, many position statements and
consensus work have been published to guide clinical practice for CTD-
ILDs, including the recent guideline on PPF [55]. However, practical
guidance specific for clinical management of CTD-ILDs is missing.
Concerning SSc-ILD a panel of 27 European pulmonologists, rheuma-
tologists, and internists has now developed evidence-based consensus
statements for the identification and management of SSc-ILD [11].
Agreement was reached that HRCT is the primary tool for diagnosing
ILD in patients with SSc, with pulmonary function testing and clinical
assessment of respiratory symptoms serving as supporting diagnostic
tools (dyspnoea, exercise-induced oxygen desaturation via the 6-min
walking test (6MWT), and quality of life). The ACR guidelines stated
that screening tests have to be considered in the presence of signs or
symptoms of ILD. They propose a yearly re-screening in high-risk pa-
tients that has to be identified by clinicians in order to propose an
adequate management. Screening tools in patients with RA are being
developed, such as the Juge et al. risk score to detect subclinical RA-ILD
(Table 2) [24]. Our multidisciplinary panel stated that even though
6MWT is not recommended, it allows clinician to easily identify signif-
icant lung disease. Moreover, 6MWT allow to evaluate both pulmonary
and muscular capacity in combination that can help in order to propose
a holistic integrated evaluation. The multidisciplinary panel agreed on
the potential of PFT for early detection of ILD that can also be suspected
through a longitudinal follow-up, whereas HRCT needs to be performed
as gold standard in order to confirm the ILD diagnosis considering the
low added value of chest radiography. Bronchoscopy, surgical lung bi-
opsy or cryobiopsy are also not recommended by the expert panel
accordingly to the stated recommendation in ACR guidelines for diag-
nostic of CTD-ILDs.

2.2.6. In practice

As illustrated in Fig. 1, due to the high prevalence of ILD in systemic
sclerosis and its status as the leading cause of death, HRCT screening
should be performed even in the absence of symptoms, whereas lung
function tests (FVC and DLCO), in combination with the clinical history
of symptoms are useful for assessing progression over time.
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Recommendations

SSc
34% ILD prevalence

Assess risk factors

for ILD:
male sex

- black race

- smoking history

- older age at disease
onset

- diffuse cutaneous
lesions

- topoisomerase
antibodies

= absence of
centromere
antibodies

A\

Screen all patients

for ILD:

- assess respiratory
symptoms and

RA
4-68% ILD prevalence

Assess risk factors

for ILD:
male sex

- obesity

- current smoking

- older age at disease
onset

= longer disease
duration

= higher disease
activity

= rheumatoid nodules

= CCP antibodies

= increased RF level

- elevated ESR

- MUCS5B variant

\j

Screen patient for ILD:
assess respiratory
symptoms and
ausculation in all
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1M
30% ILD prevalence

Assess risk factors

for ILD:
older age at disease
onset

- arthritis/arthralgia,
fever

= Jo-1antibodies

= MDA-5 antibodies

- elevated ESR

\

Screen patient for ILD:
assess respiratory
symptoms and
ausculation in all

= PFT at baseline

= HRCT in suspected
ILD or high-risk

}

forde;:ztlilaa ausculation in all = PFT at baseline
= PFTinall = HRCT in suspected
= HRCT in all ILD or high-risk
Diagnose and assess treatment plan in MDT
Recommendations * *

for diagnosis &
monitoring for PPF

\

Monitor response to treatment and development of PPF:

= regular PFT + DLCO (3-6 monthly)

- consider HRCT follow-up

Fig. 1. CTD-ILD patient algorithm in SSc [73], RA [17-20], and IIM [29,30]

HRCT as a screening tool in patients with RA is impractical due to the
high prevalence of RA and the relatively low proportion of patients with
RA-ILD. However, RA-ILD is substantially underdiagnosed. The high
absolute number of RA patients with ILD necessitates vigilant moni-
toring in order to detect at the earliest stages the occurrence of ILD with
a dedicated strategy integrating risk factors [56,57]. The clinical ex-
amination with auscultation are useful options for detecting Velcro-
crackles. In addition, risk factors must be considered to determine
which patients are more likely to develop ILD (male gender, smoking
history, disease duration and severity, high titre of RF or CCP) [24,25].
Although no formal risk screening tool exists, several have recently been
proposed [24,58]. Furthermore, many RA patients have a history of
smoking, and spirometry should be recommended.

The 2023 ACR Guidelines proposed a preferred ILD therapy for each
underlying condition. Nevertheless, disease evaluation is complex and
needs to be carefully addressed through a multidisciplinary team for an
individualized approach. The early identification of progressive pul-
monary fibrosis has to be considered as a medical need for an early
specific anti-fibrotic therapy as recommended in the recent PPF guide-
lines [55]. To date, RA-ILD management is still debated. While the po-
tential of biologic therapy to reduce RA-ILD evolution is still unclear, it
has been proven that nintedanib was able to slow down disease progress
over the time [59-61], whereas the evidence for pirfenidone is not
sufficient due to the early termination of the TRAIL1 study [62]. The
2023 ACR guidelines conditionally recommend adding the antifibrotic
treatment nintedanib or pirfenidone as therapeutic options for the
management of progressive RA-ILD despite first line treatment. The
expert panel suggests to evaluate the balance between the inflammatory
and the fibrotic ILD process in order to adapt the anti-inflammatory and
anti-fibrotic treatment over time [63]. Of importance, usual interstitial
pneumonia (UIP) pattern in RA-ILD is known to be associated with a
poor prognosis and needs to be carefully evaluated [64]. The approach
in expert centers is traditionally integrated and multidisciplinary. Even
if ACR guidelines propose preferred immunomodulatory treatment,

there is no RCTs comparing medication for the treatment of RA-ILD. In
addition, some disease-modifying anti-rheumatic drugs (DMARDs) have
been recognized to be associated with an increased risk of lung toxicity
which should not discourage to use them, as the benefit/risk ratio is
largely in favour of using them. Therefore, clinicians have to carefully
evaluate those patients in order to exclude this specific complication
during patient follow-up (albeit rare). Treatment with immunosup-
pressive agents is generally used regardless of the pattern of fibrosis.
Patients are typically evaluated concurrently in a pulmonary and
rheumatology consultation, resulting in an integrated and holistic view
of the disease situation. This allows all anamnestic, clinical and pul-
monary factors to be considered. During the initial evaluation of patients
with CTD-ILD, short-term PFTs (within 3 months) and HRCT (within 6
months) should be considered to determine the rate of progression. In
mild CTD-ILD (FVC >70% and < 20% fibrosis extent on HRCT [65]),
PFTs should be scheduled every 6 months for the first 1 to 2 years. Pa-
tients with moderate-to-severe ILD at baseline or progressive disease
must have more frequent PFTs (every 3-6 months). During the first 3
years after a patient’s diagnosis, a HRCT is repeated to identify patients
who may have progressive disease. PPF in its earliest stages is important
for determining which patients may benefit from antifibrotic therapies,
which patients should be considered for participation in clinical trials,
and which patients should be referred to an expert center. HRCT and
PFT should be repeated within 3-6 months to 1 year, depending on the
underlying disease, the ILD pattern and the extent, in order to determine
the response to treatment and to allow for early identification of pro-
gression of inflammation or PPF.

2.3. Need for multidisciplinary collaboration

Recent research has shown that a consensus-based multidisciplinary
approach to the care of patients with CTD-ILDs improves diagnostic
accuracy and is likely to improve patient outcomes [5,66,67]. Typically,
pulmonologist, rheumatologists, immunologists, thoracic radiologists
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and pathologists work together to diagnose, make initial treatment de-
cisions and monitor complex cases. Interestingly, the virtual organiza-
tion of these meetings has enabled rheumatologists and pulmonologists
without access to a multidisciplinary team to discuss the cases they refer.

Multidisciplinary teams also promote networking within and be-
tween hospitals and raise awareness of ILD. Expert institutions are
establishing regular, easily accessible online forums for discussing pa-
tient cases. However, there are differences between countries. In some
countries, like Belgium, expert centers participating in the European
Reference Network for Rare Connective Tissue and Musculoskeletal
Diseases, as well as Lung are well-known and, concerning systemic
sclerosis a multidisciplinary consensus has been published [68,69].
Within the European Respiratory Society, the PROFILE.net initiative
connects clinicians, scientists and experts in progressive fibrosing ILD
and in artificial intelligence to redefine typical ILD patterns and to
develop clinical decision supports systems, as needed in the evaluation
of ILDs (https://www.ersnet.org/science-and-research/clinical-rese
arch-collaboration-application-programme/profile-net-progressive-fibr
osing-lung-diseases-network/) [70].

Interestingly, while specific rheumatology and pulmonology refer-
ence centers existed in the past, these now start to overlap or to
collaborate. Multidisciplinary experts in rare rheumatic diseases from
across the Netherlands regularly convene in an online MDT (Arthritis
Research and Collaboration Hub, ARCH) to evaluate patient cases in a
secure setting. Pulmonology expert and treatment centers for ILD have
been established in the Netherlands which collaborate through networks
and shared MDTs. As a result, improvements in patient care are brought
to the same level nationwide. In Sweden, it is possible for hospitals to
send HRCTs for evaluation weekly to the specialized center, while in
most countries, hospitals have assembled MDTs to discuss cases and to
determine access to management. In Greece, the specialized facilities are
not as well-known yet, which may lead to a disconnect between rheu-
matologists in small hospitals or the private sector and the expert centers
and, as a result, referral delays.

The key to the management of these patients appears to be the
multidisciplinary approach to follow-up and coordinated management.
Multidisciplinary discussions continue to be imperative in order to
optimally direct the patient follow-up based on the knowledge of the
various experts present at the meeting. In addition, these meetings
enable the anticipation of complex situations that do not respond to
conventional therapeutic strategies, while putting into perspective the
possibility of enrolling patients in clinical studies in order to provide
them with the highest quality individualized treatment.

2.4. Interpretation

This manuscript brings together multidisciplinary perspectives in
order to propose practical guidance for the early recognition and follow-
up of patients with connective tissue disease-related interstitial lung
disease for clinicians. The authors suggest that a systematic and stan-
dardized approach is the best way to reduce the risk of underdiagnosis of
CTD-ILDs in clinical practice. Risk-based screening allows for the earlier
diagnosis of rapidly evolving phenotypes. HRCT is not routinely rec-
ommended at diagnosis in all CTDs but essential in patients with sus-
pected ILD. Clinical examination, chest radiography, pulmonary
function abnormalities, and disease-specific biomarkers can predict
disease activity and indicate the need for additional testing. In contrast,
the risk of developing ILD in SSc is so high that it is generally accepted
that all patients, regardless of their risk factors, should be screened at
diagnosis with HRCT and regularly monitored [11].

The multidisciplinary approach is the best way to ensure that rheu-
matologists and pulmonologists are taking care of CTD-ILDs as systemic
diseases.
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