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Detection and Management of Interstitial Lung Diseases
Associated With Connective Tissue Diseases

Flavia V. Castelino," *2 and Teng Moua’

Interstitial lung disease (ILD) is a common manifestation of connective tissue diseases (CTDs). A proportion of
patients with CTD-ILDs develop progressive fibrosing ILD, which is characterized by worsening fibrotic abnormalities
on high-resolution computed tomography scan, decline in lung function, worsening symptoms, and early mortality.
Here, we review the impact of ILD in patients with CTDs, the importance of prompt diagnosis and close monitoring,
and the evidence available to guide the management of CTD-ILDs. Management of patients with CTD-ILDs should
be individualized and involve close collaboration between rheumatologists and pulmonologists. Immunosuppression
is the mainstay of therapy for CTDs, but evidence for its effectiveness in slowing the progression of ILD is limited.
Recently, nintedanib has been approved to slow decline in lung function in patients with systemic sclerosis—associated
ILD and chronic fibrosing ILDs with a progressive phenotype. The results of ongoing clinical trials will help clinicians
take a more evidence-based approach to the treatment of CTD-ILDs.

INTRODUCTION

Interstitial lung disease (ILD) is a common manifestation of
connective tissue diseases (CTDs), including systemic sclerosis
(SSc) (1), rheumatoid arthritis (RA) (2), and polymyositis/dermat-
omyositis (3). A proportion of patients with CTD-ILDs develop
a progressive fibrosing phenotype characterized by increasing
fibrotic abnormalities (eg, traction bronchiectasis and honeycomb-
ing) on high-resolution computed tomography (HRCT), decline in
lung function, worsening dyspnea, and high mortality (3-5). In this
article, we discuss the impact of ILD in patients with CTDs, the
importance of identifying patients with progressive ILD, and the
evidence available to guide the management of CTD-ILDs.

PREVALENCE AND RISK FACTORS FOR CTD-ILDS

ILD often appears early in the course of CTD and may even
be the first manifestation of a CTD (1,6-9). Risk factors for the
development of CTD-ILD have been identified, but CTD-ILD may
develop even in patients who lack established risk factors. Esti-
mates of the prevalence of ILD in patients with CTDs vary widely
depending on the population studied and the methodology used
to define ILD; definitions of ILD may be based on various degrees
of abnormality on HRCT scans or impairments in lung function.
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Further studies of the natural history of CTD-ILDs, perhaps based
on patient registries, are needed to elucidate patterns of the
progression of CTD-ILDs and how likely it is that ILD detected
radiographically will progress to disease that impacts morbidity
and mortality.

SSc-ILD. ILD is a common manifestation of SSc and is the
leading cause of death in patients with SSc (10). In a nationwide
Norwegian cohort of 650 patients with SSc, 50% had ILD identi-
fied on an HRCT scan (5). Among patients in the Australian Scle-
roderma Cohort Study who had an HRCT scan, ILD was evident
in 66% of patients (11). Risk factors for the development of ILD
in patients with SSc include diffuse cutaneous disease, African
American ethnicity, older age at onset, shorter disease duration,
and positivity for antitopoisomerase | antibodies (1,12-14). The
risk of developing ILD is greatest early in the course of the dis-
ease (1).

RA-ILD. ILD is the most common pulmonary manifesta-
tion of RA (15). The reported frequency of ILD in patients with
RA depends on the patient population studied. In a nationwide
Danish registry, RA-associated ILD (RA-ILD) was seen in 2.2%
of patients with incident RA based on International Classifica-
tion of Diseases codes (16). In a retrospective analysis of med-
ical records from 582 patients in a US cohort, based on the
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incidence of probable ILD (abnormalities on chest computed
tomography/radiograph plus terms consistent with ILD in med-
ical record) or definite ILD (diagnosis of ILD by a pulmonologist
and evidence of two of the following: ILD on chest computed
tomography/radiograph and restrictive pattern on pulmo-
nary function test [PFT] or biopsy), the lifetime risk of ILD in
patients with RA was estimated to be 7.7% compared with
0.9% in matched individuals without RA (2). Risk factors for
the development of ILD in patients with RA include male sex,
older age, older age at RA onset, smoking, seropositivity for
rheumatoid factor or anticyclic citrullinated peptide antibodies,
and moderate/high disease activity (2,8,17-19).

Polymyositis/dermatomyositis-associated ILD. The
reported prevalence of ILD in patients with myositis varies accord-
ing to the subset of myositis studied and the method used to
identify ILD. In a retrospective analysis of medical records from
348 patients with polymyositis/dermatomyositis, 31% had ILD
on HRCT (). ILD is particularly common in patients who have
antisynthetase syndrome; an analysis of medical records from 91
anti-Jo-1-positive patients with polymyositis/dermatomyositis
and antisynthetase syndrome found that 73% had ILD on HRCT
(20). Among 90 anti-Jo-1—positive patients enrolled in a myositis
registry, 86% had ILD on chest X-ray or HRCT (21). The pres-
ence of the melanoma differentiation—associated gene-5 antibody
has also been associated with ILD. In a single-center study of 64
patients with polymyositis/dermatomyositis, all of the patients
who were positive for this antibody had rapidly progressive ILD
compared with 24% of the patients who were negative for this
antibody (22).

Other CTD-ILDs. ILD also occurs in patients with other
CTDs, including primary Sjégren syndrome (23-26), mixed CTD
(MCTD) (27,28), MCTD with SSc features (11), and systemic
lupus erythematosus (SLE) (29). Few data are available on the
prevalence of ILD in patients with these CTDs, and the reported
rates vary depending on the methodology used to identify ILD. In
a meta-analysis of 6157 patients with primary Sjogren syndrome
across 23 studies, the prevalence of ILD was 20% in studies con-
ducted in Asia and 10% in studies conducted in Europe (26). In a
Spanish registry of 3215 patients with SLE, diffuse ILD was pres-
ent in 2% of patients (29).

Other individuals who do not meet criteria for a specific CTD
but have features suggestive of an autoimmune disease may
develop interstitial pneumonia (30-32). In 2015, the American
Thoracic Society and European Respiratory Society published
classification criteria for interstitial pneumonia with autoimmune
features (IPAF), including radiological or histopathological evidence
of interstitial pneumonia; exclusion of other etiologies; and some
features of CTD encompassing clinical symptoms (such as Ray-
naud symptoms or telangiectasias), serologic features, and mor-
phologic features (31). The criteria used to define IPAF identify a

heterogeneous patient population, including some patients at an
early stage of CTD-ILD, and may need further refinement (33).

IDENTIFICATION OF CTD-ILDS

Given the importance of prompt identification and treatment
of ILD, screening and early diagnosis are key. If ILD is suspected
or confirmed in a patient with CTD, strong consideration should
be given to referring the patient to a pulmonologist. It is important
to note that CTD-ILD may be present even in the absence of a
restrictive defect on lung function testing (such as reduced forced
vital capacity [FVC]) or symptoms (34-37) and that although
patients with CTD-ILD may experience worsening of dyspnea
on exertion, cough, and fatigue as fibrosis progresses (38), CTD-
ILD may be asymptomatic in its early stages.

Although HRCT plays a major role in the clinical detection
of ILD, there is no consensus as to what extent of fibrotic abnor-
malities on an HRCT scan constitute clinically significant disease.
There are no established guidelines for screening patients with
CTD for ILD. However, recent Delphi consensus studies in the
United States (39) and Europe (40) concluded that all patients with
SSc should be screened for ILD, that screening should include
HRCT, PFTs, and chest auscultation, and that PFTs should be
repeated regularly, whereas the frequency of repeat HRCT scans
should be guided by PFTs and the presence of risk factors
(Figure 1) (40). The question of which patients with RA should be
screened for ILD is difficult to answer given that the high preva-
lence of RA would make it challenging to screen all patients with
RA for ILD using HRCT but only conducting HRCT in patients with
symptoms would miss a significant proportion of cases. At most
centers, patients with RA who have respiratory symptoms (eg,
dyspnea on exertion), impaired lung function, or crackles on chest
auscultation are referred for HRCT.

Patients with CTD-ILDs show a variety of patterns on HRCT
scans. Patients with SSc-ILD (41), polymyositis/dermatomyositis-
associated ILD (38), or antisynthetase syndrome (9) most com-
monly show a nonspecific interstitial pneumonia (NSIP) pattern on
HRCT scans. In patients with RA-ILD, a usual interstitial pneu-
monia (UIP) pattern is the most commonly observed pattern on
HRCT, but some patients have an NSIP pattern (17,42,43).

It is also important that patients with ILD be screened for
CTD. A retrospective analysis of 114 patients referred to an ILD
clinic found that 15% of patients were diagnosed with a CTD as
a consequence of evaluation for ILD (7). However, positive serol-
ogies have been reported in more than one-third of patients with
non-CTD ILDs (44) and should not be regarded as diagnostic for
CTD-ILD. A diagnosis of CTD-ILD should be made after muilti-
disciplinary review of clinical, laboratory, and radiological data.
A thorough multidisciplinary discussion may lead to a change in
the preliminary diagnosis. A retrospective analysis of 455 patients
evaluated at a tertiary ILD center in Belgium found that multidis-
ciplinary evaluation led to a change in the preliminary diagnosis in
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Figure 1. Suggested algorithm for screening for, monitoring and treating systemic sclerosis (SSc)-associated interstitial lung disease (ILD).
Reproduced from Hoffmann-Vold et al (40). HRCT, high-resolution computed tomography.

42% of cases (45). Similarly, at a US tertiary care clinic, multidisci-
plinary evaluation led to a change in diagnosis in 54% of patients
referred with idiopathic pulmonary fibrosis (IPF) or a CTD-ILD (46).

PROGRESSION OF CTD-ILDS

The course of CTD-ILD is variable and unpredictable. A pro-
portion of patients with CTD-ILD develop a progressive fibrosing
phenotype characterized by increasing fibrosis on HRCT, decline
in lung function, worsening symptoms, and high mortality.

SSc-ILD. In a nationwide Norwegian cohort, 33% of 391
patients with SSc-ILD had severe progression of ILD (defined
as a decline in FVC >10% predicted or a decline in FVC >5% to
<10% predicted with a decline in diffusing capacity of the lungs for

carbon monoxide [DLco] >15% predicted) over a mean follow-up
of 6 years (5). Among 122 patients with FVC greater than 80%
predicted at baseline, 10-year survival was 56% in patients who
had any fibrosis on HRCT scan at baseline versus 80% in those
who did not (5). An increase in the extent of fibrosis on HRCT scan
and/or a decline in FVC are associated with mortality. In a seminal
study conducted at a UK referral center, extensive ILD, defined
as more than 30% extent of fibrosis on HRCT or 10% to 30%
extent of fibrosis on HRCT with FVC of less than 70% predicted,
was strongly predictive of mortality (hazard ratio 3.46; 95% confi-
dence interval 2.19-5.46) (47). A further study showed that a rel-
ative decline in FVC of 10% or greater or a relative decline in FVC
of 5% t09% with a relative decline in DLco of greater than 15%
at 1 year was predictive of mortality over a 15-year follow-up (48).
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It has not been established whether the fibrotic pattern on HRCT
or biopsy (eg, UIP versus NSIP) affects outcomes in patients with
SSc-ILD.

RA-ILD. In a single-center study of 167 patients with RA-ILD,
the proportion of patients with FVC of less than 50% predicted
increased from 14% at diagnosis of ILD to 22% after 5 years,
whereas the proportion with DLco of less than 40% predicted
increased from 29% to 40% (Figure 2) (4). ILD has a major impact
on mortality in patients with RA. In the national Danish registry of
patients with RA, 5-year mortality was 39.0% in patients with ILD
compared with 18.2% in those without ILD (16). An analysis of
US medical claims found that, among 750 patients with incident
RA-ILD, 35.9% died within 5 years of diagnosis (49). A greater
extent of fibrosis on HRCT scan and/or a decline in FVC are pre-
dictors of mortality in patients with RA-ILD. A prospective analysis
of 169 patients with RA-ILD found that patients with more than
20% extent of ILD on HRCT scan at presentation had a more
than twofold increased risk of death over the next 14 years than
patients with a smaller extent of ILD (17). In patients with RA-
ILD, a UIP pattern on HRCT scan or biopsy is associated with
higher mortality than other fibrotic patterns (17,50,51). A meta-
analysis of data from 1256 patients with RA-ILD across 10 stud-
ies estimated that the relative risk of death in patients with a UIP
pattern compared with other patterns on HRCT or histology was
1.66 (51). Other studies have suggested that patients with RA-ILD
and UIP have as poor a prognosis as patients with IPF (52,53).

Other CTD-ILDs. Other CTD-ILDs have been less exten-
sively studied than SSc-ILD and RA-ILD but may also develop
a progressive fibrosing phenotype (3,24). In a retrospective anal-
ysis of medical records from 107 patients with polymyositis/
dermatomyositis-associated ILD seen at four university hospitals,
16% had worsened symptoms and/or a decline in FVC of 10%
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predicted or greater and/or a decline in DLco 15% predicted or
greater over a median follow-up 34 months (3).

MONITORING AND MANAGEMENT OF CTD-ILDS

It is important that progression of fibrosing ILD is detected in
a timely manner given its implications for patient counseling and
treatment. All patients who develop ILD should be closely moni-
tored for disease progression with regular PFTs and with HRCT
scans as appropriate. In an online survey of 486 physicians with
experience in managing progressive fibrosing ILDs, most of the
respondents performed PFTs every 3 to 6 months and HRCT
scans every 6 to 12 months (54). Input from a radiologist is valua-
ble, as features evident on HRCT scans may be relevant to prog-
nosis (55).

There is no accepted algorithm for the initiation or escalation
of pharmacotherapy in patients with CTD-ILDs. Therapeutic deci-
sions should be based on multidisciplinary discussion and take
into account the patient’s overall health status, risk factors for pro-
gression of ILD, and patients’ preferences about their treatment.
Comanagement of patients by pulmonologists, rheumatologists,
and other health care professionals should involve discussion (live,
phone, or virtual) of how the patient is progressing and respond-
ing to therapy. Regular monitoring, including laboratory tests,
is needed when patients are receiving immunosuppression to
ensure that side-effects can be managed appropriately (56,57).

Immunomodulatory therapies for SSc-ILD. Algorithms
have been proposed for the initiation of treatment for SSc-ILD
on the basis of HRCT findings, lung function, and symptoms
(39,40,58). The use of mycophenolate and cyclophosphamide
in the treatment of SSc-ILD is supported by evidence from ran-
domized controlled trials (59-61). The Scleroderma Lung Study
(SLS) | was conducted in 158 patients with SSc-ILD with onset

pm————- DL, <40% predicted

FVC <50% predicted
20 | ‘_'_,_"_r'—ﬂ_li

T
0 2 4

Years since ILD diagnosis

Figure 2. Proportion of patients with diffusing capacity of the lungs for carbon monoxide (DLco) of less than 40% predicted and forced vital
capacity (FVC) of less than 50% predicted by time since diagnosis of rheumatoid arthritis—associated interstitial lung disease. Adapted with

permission from Zamora-Legoff et al (4).
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of first non-Raynaud symptom 7 years or less before screening,
active alveolitis on bronchoalveolar lavage fluid and/or ground-
glass opacity on HRCT scan, and an exertional dyspnea grade of 2
or more on the Mahler Dyspnea Index (60). The mean decline from
baseline in FVC percentage predicted after 1 year was 1.0% in
patients treated with oral cyclophosphamide compared with 2.6%
in those who received placebo (60). However, a between-group
difference in FVC was no longer present 1 year after patients had
stopped taking the study drug (62). The SLS Il was conducted in
142 patients with SSc-ILD with onset of first non-Raynaud symp-
tom 7 years or less before screening, ground-glass opacity on
HRCT, and exertional dyspnea grade of 2 or more on the Mahler
Baseline Dyspnea Index (61). Patients treated with mycophenolate
for 2 years had similar improvements in FVC compared with those
who received oral cyclophosphamide for 1 year followed by pla-
cebo for 1 year (61). A recent randomized placebo-controlled trial
of mycophenolate in 41 patients with SSc and mild ILD, defined
as FVC of 70% predicted or more at baseline, found no difference
in FVC decline after 6 months’ treatment with mycophenolate (63).

Other than mycophenolate and cyclophosphamide, no
immunosuppressant has shown efficacy as a treatment for SSc-
ILD in a randomized double-blind controlled trial. Tocilizumab
has been investigated as a treatment for SSc in two randomized
placebo-controlled trials, FaSScinate and FocuSSced (64,65).
Patients in these trials had diffuse cutaneous SSc with onset
of first non-Raynaud symptom 5 years or less before screen-
ing, modified Rodnan skin score (MRSS) of 15 to 40 (FaSScinate)
or 10 to 35 (FocuSSced), and active disease defined based on
duration of SSc, changes in mRSS or skin involvement in the
previous 6 months, the presence of tendon friction rubs, and
elevated acute-phase reactant levels (64,65). Both trials failed
to meet the primary endpoint (change from baseline in modified
Rodnan skin score) but suggested that tocilizumab may have a
benefit on lung function (64,65). A number of open-label or obser-
vational studies have suggested that patients with SSc treated
with rituximab show preservation or improvement in lung function
(66-69). Although glucocorticoids have been used in combina-
tion with other immunosuppressive agents in small trials, there is
no evidence that corticosteroids are effective at slowing SSc-ILD
progression. Further, there is concern with prolonged use of high-
dose corticosteroids in patients with SSc because of an increased
risk of scleroderma renal crisis (70).

Autologous hematopoietic stem cell transplantation (HSCT)
is recommended in treatment guidelines issued by the European
League Against Rheumatism for patients with rapidly progressive
SSc at risk of organ failure following a careful assessment of a
patient’s risk-benefit profile (71). Three major trials have compared
HSCT with cyclophosphamide in patients with diffuse cutaneous
SSc (deSSc) and internal organ involvement. ASSIST (Amer-
ican Scleroderma Stem Cell Versus Immune Suppression Trial),
a single-center study, found that patients with diffuse cutaneous
SSc and internal organ involvement treated with HSCT compared

with intravenous cyclophosphamide for 6 months had improve-
ment in MRSS and FVC at 12 months (72). The ASTIS (Auto-
logous Stem Cell Transplantation International Scleroderma) trial,
a multicenter study conducted in Europe and Canada, and the
SCOT (Scleroderma: Cyclophosphamide or Transplantation) trial,
a multicenter study conducted in North America, found improved
long-term event-free and overall survival with HSCT compared
with cyclophosphamide (73,74). HSCT may be considered at
expert centers for patients with severe cutaneous disease who
have been refractory to treatment; however, studies focused spe-
cifically on ILD have not been done.

Immunomodulatory therapies for RA-ILD. The choice
of immunomodulatory therapy to treat RA-ILD is challenging in the
absence of randomized controlled trials or guidelines. Corticos-
teroids are recommended for the treatment of RA if the disease
remains active after treatment with disease-modifying drugs or
biologics (75) and are commonly used to treat RA-ILD (54), but
there is no evidence to support their efficacy in slowing the pro-
gression of ILD. Observational studies have suggested that ritux-
imab (76,77) and abatacept (78,79) may slow the progression of
RA-ILD, but no randomized controlled trials have been completed.

Immunomodulatory therapies for myositis-
associated ILD. Corticosteroids are generally the first-line ther-
apy for polymyositis/dermatomyositis-associated ILD, but there
are no published studies to support their efficacy. Uncontrolled
or retrospective studies with small sample sizes have been con-
ducted on other therapies including intravenous cyclophos-
phamide (80,81), cyclosporine (82-84), tacrolimus (85,86), and
infliximab (87). Retrospective analyses have indicated potential
benefits of rituximab (88-90), tacrolimus, or cyclosporine (91) in
patients with antisynthetase syndrome-related ILD.

Antifibrotic therapy for the treatment of SSc-ILD
and chronic fibrosing ILDs with a progressive pheno-
type. Nintedanib has been approved by the Food and Drug
Administration and other regulatory bodies for the treatment of IPF
and chronic fibrosing ILDs with a progressive phenotype and for
reducing the rate of decline in FVC in patients with SSc-ILD. The
randomized placebo-controlled safety and efficacy of nintedanib
in systemic sclerosis (SENSCIS) trial was conducted in 576
patients with SSc-ILD with onset of first non-Raynaud symptom 7
years or less before screening, FVC of 40% predicted or greater,
and fibrotic ILD of 10% or greater extent on HRCT (based on
assessment of the whole lung), of whom 279 were taking myco-
phenolate at baseline (92). Nintedanib reduced the rate of decline
in FVC (ml/year) over 52 weeks by 44% versus placebo (92). In the
randomized, placebo-controlled INBUILD trial, conducted in 663
subjects with non-IPF chronic fibrosing ILDs that had progressed
within the previous 2 years despite management in clinical prac-
tice, nintedanib slowed the rate of decline in FVC (ml/year) over 52
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weeks by 57% versus placebo (93). Approximately one-quarter
(25.6%) of the patients in this trial had autoimmune disease—
related ILDs (93). Although the INBUILD trial was not powered
to study individual ILDs, subgroup analyses suggested that there
was no heterogeneity in the rate of FVC decline across subgroups
by ILD diagnosis (94) nor in the effect of nintedanib across these
subgroups (Figure 3) (95). Across patient groups, the adverse
events associated with nintedanib were predominantly gastroin-
testinal events, particularly diarrhea (92,93,96).

Investigational therapies for the treatment of
CTD-ILDs. Trials of potential therapies for CTD-ILDs include
SLS Ill, which is investigating the antifibrotic therapy pirfenidone
plus mycophenolate versus mycophenolate alone in patients with
SSc-ILD (NCT03221257); the rituximab versus cyclophosphamide
in connective tissue disease-ILD (RECITAL) trial of rituximab ver-
sus cyclophosphamide in patients with severe and/or progressive
ILD associated with SSc, myositis, or MCTD (97); the evaluation
of efficacy and safety of rituximab With mycophenolate mofetil in
patients With interstitial lung diseases (EVER-ILD) trial of rituximab
added to mycophenolate versus mycophenolate alone in patients
with CTD-ILD or idiopathic ILD plus NSIP (NCT02990286); the
abatacePt in rheumatoid arthritis-ILD (APRIL) trial of abatacept in
patients with RA-ILD (NCT03084419); and the treatment for rheu-
matoid arthritis and interstitial lung disease 1 (TRAIL1) study of
pirfenidone in patients with RA-ILD (98). The results of these trials
will help clinicians take a more evidence-based approach to the
treatment of patients with CTD-ILDs.

Lung transplant. Patients with CTD-ILDs who have
not responded to treatment should be considered for lung
transplantation (99). In a retrospective review of records from
10 patients with RA-ILD and 17 patients with SSc-ILD who

underwent lung transplantation at a single center, cumulative
survival rates 1 year after transplant were 67% in the patients
with RA-ILD and 82% in the patients with SSc-ILD (100). The
patients with RA-ILD (but not SSc-ILD) showed significant
improvements in symptoms following transplant (100). Another
single-center study found that 1-year survival after lung trans-
plant in 15 patients with CTD-ILDs was 80% and that survival
rates over 60 months were similar to those observed in age-
and sex-matched patients with IPF (101).

A holistic approach. Nonpharmacological therapies such
as supplemental oxygen, pulmonary rehabilitation, and patient
support can be important aspects of the care of patients with
CTD-ILDs. A recent Delphi consensus exercise concluded that
oxygen should be recommended for patients with fibrosing ILDs
who have severe resting hypoxemia or exertional desaturation,
particularly in those with symptoms or exercise limitation (102).
Pulmonary rehabilitation can improve exercise performance,
symptoms, and quality of life (103,104). It is important to screen
patients with CTD for pulmonary arterial hypertension (PAH).
Guidelines from the European Society of Cardiology and Euro-
pean Respiratory Society recommend screening asymptomatic
patients with SSc for PAH at diagnosis using echocardiography,
followed by annual screening with echocardiography and DLco
(105). Echocardiography is also recommended in the evaluation
of PAH symptoms in patients with other CTDs. Effective manage-
ment of extrapulmonary manifestations of CTD and of comorbid-
ities is important to maximize patient’s quality of life and improve
outcomes (106). Anti-reflux therapy is commonly used by patients
with SSc (107), although its benefits in those without evidence of
acid reflux disease remains unclear. Influenza and pneumococcal
vaccinations should be provided to reduce the risk of infections.
Supportive/palliative care should be considered part of patient
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Figure 3. Rate of decline in forced vital capacity (mL/year) over 52 weeks in patients with progressive fibrosing interstitial lung diseases (ILDs)
treated with nintedanib versus placebo in subgroups by ILD diagnosis. Reproduced from Wells et al (95). Cl, confidence interval; IIP, idiopathic

interstitial pneumonia; NSIP, nonspecific interstitial pneumonia.
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care throughout the course of the disease, not only as the patient
nears the end of their life (108).

CONCLUSION

ILD is a significant cause of morbidity and mortality in patients
with CTDs. It is important that patients with progressive CTD-ILD
are identified in clinical practice so that they can be monitored
and managed appropriately. The management of patients with
CTD-ILDs should be individualized and involve close collaboration
between rheumatologists and pulmonologists. With the exception
of SSc-ILD, the effectiveness of immunosuppression in reduc-
ing the progression of ILD remains unclear. Recently, nintedanib
has been approved for use in patients with SSc-ILD and chronic
fibrosing ILDs with a progressive phenotype. Although algorithms
have been proposed for monitoring and managing patients with
SSc-ILD, there remains a need for evidence-based clinical guide-
lines to improve the monitoring and management of patients with
CTD-ILDs. Ongoing randomized controlled trials will provide fur-
ther data to inform an evidence-based approach to the care of
patients with CTD-ILDs.

A plain language summary of this article is available at https://
www.usscicomms.com/respiratory/castelino_and_moua_review.
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