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Korean Guidelines for Diagnosis and
Management of Interstitial Lung Diseases:

Part 5. Connective Tissue Disease Associated | ——
Interstitial Lung Disease
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Connective tissue disease (CTD) is a collection of disorders characterized by various signs and symptoms such as
circulation of autoantibodies in the entire system causing damage to internal organs. Interstitial lung disease (ILD) which
is associated with CTD is referred to as CTD-ILD. Patients diagnosed with ILD should be thoroughly examined for the co-
occurrence of CTD, since the treatment procedures and prognosis of CTD-ILD are vary from those of idiopathic interstitial
pneumonia. The representative types of CTD which may accompany ILD include rheumatoid arthritis, systemic sclerosis
(SSc), Sjogren’s syndrome, mixed CTD, idiopathic inflammatory myopathies, and systemic lupus erythematous. Of these,
ILD most frequently co-exists with SSc. If an ILD is observed in the chest, high resolution computed tomography and
specific diagnostic criteria for any type of CTD are met, then a diagnosis of CTD-ILD is made. It is challenging to conduct
a properly designed randomized study on CTD-ILD, due to low incidence. Therefore, CTD-ILD treatment approach is yet
to been established in absence of randomized controlled clinical trials, with the exception of SSc-ILD. When a patient is
presented with acute CTD-ILD or if symptoms occur due to progression of the disease, steroid and immunosuppressive
therapy are generally considered.
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Introduction

Connective tissue disease (CTD) is a disorder characterized
by diverse symptoms and signs as autoantibodies circulate in
the system, causing damage to internal organs. Interstitial lung
disease (ILD) associated with CTD is called CTD-ILD.

At an early stage in diagnosing ILD, it is very important to
examine the patient with respect to the existence of various
causes of ILD. Of the known causes of ILD, CTD is the most
crucial. If ILD is diagnosed in a CTD patient and conversely,
if CTD is diagnosed in an ILD patient, CTD-ILD is diagnosed.
It is very critical to determine the existence of CTD in ILD pa-
tients, because there are significant differences between CTD-
ILD and idiopathic interstitial pneumonia (IIP) in terms of
both treatment approach and prognosis. Some CTD-ILD pa-
tients present with ILD prior to the CTD diagnosis. Therefore,
even in those not previously diagnosed with CTD, any clinical
symptoms suggestive of CTD, autoantibody test, and chest X-
ray findings should be thoroughly checked to determine the
existence of CTD.

Classification and Clinical
Features of CTD-ILD

The incidence and clinical features of CTD-ILD differ de-
pending on the form of the associated CTD. Across various
types of ILD, the incidence of systemic sclerosis (SSc) is the
highest, followed by idiopathic inflammatory myopathies
(IIM), rheumatoid arthritis (RA), systemic lupus erythema-
tous (SLE), and Sjogren’s syndrome.

1. RA associated ILD

ILD is the most common among RA-associated lung diseas-
es, but the prevalence varies depending on the patient group
or diagnostic method'. A wide range of RA associated ILD
(RA-ILD) prevalence rates, 19%-44%, has been reported in
prospective studies using chest high resolution computed to-
mography (HRCT)*®, because each author used different ILD
definitions and diagnostic methods. A cross-sectional study in
which chest HRCT was performed at an RA clinic regardless
of respiratory symptoms reported an ILD prevalence of 19%.
In the study, chest HRCT had a higher sensitivity in diagnosing
ILD than pulmonary function tests (PFT)".

Although RA is more common among women, RA-ILD is
reported to be more common in men. Some studies reported
a male-to-female ratio of 2:1°°. Typically, it occurs in patients
in their 40s and 50s, and age and smoking history are known
risk factors of ILD”"". Rheumatoid factor and anti-cyclic
citrullinated peptide were also found to be strongly associated
with the occurrence of ILD'*"". In RA-ILD, the most common
pathological finding in surgical lung biopsy is usual interstitial
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pneumonia (UIP)",
2. SSc associated ILD

SSc, also called scleroderma, has a lower incidence but a
higher level of pulmonary infiltration compared with RA. Pul-
monary function abnormalities due to ILD are observed in as
high as 70% of SSc patients, and about a third of the patients
show clinically significant evidence of ILD". Chest HRCT is
essential for diagnosing SSc associated ILD (SSc-ILD), and
the most common chest HRCT finding is non-specific in-
terstitial pneumonia (NSIP)*. In general, ILD is common in
patients with diffuse SSc, a condition in which internal organs
as well as the skin are involved, and the autoantibody profile
was found to correlate with pulmonary infiltration®"**. The
autoantibody most commonly found in patients with diffuse
SSc is anti-topoisomerase 1, also known as anti-scl-70. It has
been reported that ILD occurred in 85% of anti-scl-70 positive
patients and that the antibody concentration level was corre-
lated with the severity and activity of ILD***.

Fibrotic NSIP is the most common pattern in the pathologi-
cal findings of SSc-ILD, and cellular NSIP is found in less than
10% of patients. Typical features of idiopathic pulmonary
fibrosis, such as severe fibrosis and fibroblastic foci, are ob-
served in less than 30% of cases with UIP***",

SSc-ILD patients are at greatest risk for ILD progression
in the first 3-4 years (45%-55%), and some patients show
rapid pulmonary function decline during this time. Accord-
ingly, PFT should be performed on a regular basis. Treatment
should be considered in SSc-ILD patients under the follow-
ing conditions: (1) if at the time of the initial diagnosis of ILD,
ILD involvement exceeds 20% in chest HRCT, or forced vital
capacity (FVC) is less than 70% of the predicted value in PFT,
or (2) if diffusing capacity of the lungs for carbon monoxide
(DLCO) is over 15% or FVC over 10% in a follow-up PFT*%,

SSc-ILD in conjunction with pulmonary arterial hyperten-
sion (PAH) is a major cause of death among SSc patients™.
SSc accompanied by ILD and PAH was found to have 5 times
higher mortality risk than that of SSc accompanied by PAH
alone’".

3. Sjogren’s syndrome associated ILD

Studies have reported that pulmonary infiltration occurs
in 9%-24% of all patients with Sjogren’s syndrome, and that
abnormal findings in PFT, bronchoalveolar lavage (BAL), and
chest HRCT were observed in 75% of patients with asymp-
tomatic Sjogren’s syndrome”™ ™. Generally, pulmonary infil-
tration manifests in the end stage of Sjogren’s syndrome and
rarely occurs as the first manifestation™.

In Sjogren’s syndrome, not only interstitial tissues in the lung
but the entire respiratory system could be infiltrated, and so
the patient could also present with small airway disease such
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as follicular bronchiolitis, aside from ILD. In whatever form,
10-year mortality increases by more than 4 times in Sjogren’s
syndrome patients with pulmonary infiltration compared to
those without™.

NSIP is the most common pathological finding. Studies
have found NSIP in 28%-61% of all patients with the syn-
drome, and additionally, lymphocytic interstitial pneumonia
(LIP) in 17%""*.

4. Mixed connective tissue disease associated ILD

Mixed connective tissue disease (MCTD) was defined in
1972 for the first time, and there is still a controversy around
this category. Generally, it refers to an autoimmune disease
with positive anti-U1 ribonucleoprotein antibody. Pulmonary
infiltration is quite common in MCTD, found in 47%-78% of
patients™"’. According to the literature, severe ILD occurred in
approximately 19% of MCTD patients, and it was associated
with anti-Ro-52 antibody but not with disease duration or

41,42

smoking history
5. IIM associated with ILD

IIM include polymyositis (PM), dermatomyositis (DM),
and clinically amyopathic dermatomyositis, in each of which
a varying degree of skin, muscle, joint, and lung infiltration is
present. [IM associated with ILD (IIM-ILD) shows a variety of
disease progression patterns from asymptomatic to rapidly
progressive”". The prevalence of ILD in IIM is also found
to vary considerably, between 20%-78%, and comorbidity
and mortality rates are reported to generally increase if ILD
co-exists” . In IIM-ILD versus other CTD types, ILD more
frequently occurs as the very first manifestation before it pro-
gresses (o a systematic disease™ ™.

Antisynthetase syndrome (AS) is a specific subset of IIM,
with positive antisynthetase antibodies associated with
protein synthesis. It is a syndrome characterized by the co-
occurrence of ILD and the presence of some of the following
manifestations: fever, joint pain, Raynauds phenomenon, and
mechanic’s hands. Of various muscle-specific antibodies, anti—
Jo-1 antibody is most commonly used in the diagnosis. As can
be seen in the inclusion of ILD as an essential element in diag-
nosing AS, the importance of ILD in assessment of prognosis
is also great. Like other types of IIM-ILD, AS-ILD too shows
diverse disease progression patterns. It has been reported that
approximately 50% of patients develop acute respiratory fail-
ure51,53,54.

6. SLE associated with ILD
In SLE, pulmonary infiltration occurs in as high as 33%-50%

of patients. But, in most patients, the entire respiratory system
(thoracic cavity, lung parenchyma, airway, and pulmonary

www.e-trd.org https://doi.org/10.4046/trd.2019.0009

vessels) is infiltrated, and pulmonary infiltration of the pat-
tern shown in ILD tends to be relatively infrequent (1%-15%)
compared to other types of CTD"*. It has been reported
that the longer the duration of SLE (over 10 years), the higher
the risk of ILD*" and that SLE is strongly associated with ILD in
the presence of Raynaud's phenomenon, positive response to
anti-U1 RNP antibody, sclerodactyly, nailfold capillary loops,
and old age™*”.

Diagnosis of CTD-ILD

1. Assessment of disease history and the presence of
CTD

1) Patients already diagnosed with CTD

If ILD co-occurs in patients already diagnosed with CTD
based on CTD diagnostic criteria, it is relatively easy to make
a diagnosis of CTD-ILD. But the possibility of ILD occurring

due to a drug used to treat CTD or infection should be exclud-
ed3,35,60—63'

2) Patients never diagnosed with CTD

In some patients, ILD appears as the first manifestation
among diverse clinical features of CTD. Such cases are most
commonly observed in [IM (approximately 10%-30%), and
additionally, the pattern is reported in some RA patients, and
also in SSc patients though very rare™®.

If a patient without notable disease history rapidly develops
dyspnea over several weeks to several months and eventu-

Table 1. Core manifestations in ILD patients to diagnose
underlying CTD®

Organ Manifestations to check

Peripheral circulation

Skin Sclerodactyly (Figure 1C)

Raynaud phenomenon

Digital ulcerations or scars
Telangiectasia (Figure 1D, E)
Gottron'’s sign

Heliotrope rash around the eyes

Heliotrope rash in the neck, upper chest
and shoulder area (Figure 1F)

Photosensitivity
Mechanics hands
Joint Joint pain, joint swelling
Morning stiffness (over 60 minutes)

Muscle Muscle aches, muscle weakness

Mouth and eye Dry mouth, dry eye (Sicca syndrome)

ILD: interstitial lung disease; CTD: connective tissue disease.
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ally experiences respiratory failure while chest HRCT shows
a ground glass opacity that is gradually progressing, the pos-
sibility of CTD-ILD should be considered. Particularly, if the
level of muscle enzymes (e.g, creatinine phosphokinase, and
aldolase) increases, IIM should be suspected as the underly-
ing disease®. Even in cases with chronic ILD, CTD could be
the underlying disease. Hence, whether or not the patient
presents any symptom or other manifestation suggestive of
CTD, this possibility should be considered (Table 1)*. For
instance, Raynaud’s phenomenon, dry eye and mouth, and
muscle weakness tend to have low specificity, but the specific-
ity of mechanic’s hands (Figure 1A) or Gottron’s papules (Fig-
ure 1B) is high. Thus, if mechanic’s hands or Gottron’s papules
are present, DM is highly likely to be an underlying disease®.
Such systemic symptoms or other manifestations that raise a

suspicion of CTD often occur in women under age 50"

2. Radiologic findings (chest HRCT findings)

It is not possible to differentiate IIP and CTD-ILD based on
radiologic findings. CTD-ILD often manifests itself in NSIP or
organizing pneumonia (OP), or LIP (albeit rare) (Figure 2A-
C), and IIP most often manifests itself in UIP (Figure 3). Thus,
if a typical UIP is not found in an imaging test, CTD is likely to
be the underlying disease®. An exception is that a radiologic
finding of UIP is the most common in RA-ILD, and is often
found in SSc-ILD, as well. The prognosis of RA-ILD is known
to be poor in patients with a UIP pattern compared to those
without UTP®.

The radiologic pattern of ILD in CTD-ILD patients dif-

Figure 1. (A) Mechanic’s hand, cracking and fissuring along the sides of the digits and palm. (B) Gottron’s papules, red and scaly papules that
erupt on the metacarpophalangeal joints. (C) Sclerodactyly, fixed fingers in a semi-flexed position with tightened and wax like skin. (D) Digi-
tal ulceration, an ulceration on the tip of index finger. (E) Telangiectasias, multiple dilated facial small vessels. (F) Heliotrope rash, violaceous
erythema on the upper eyelids (The patient provided verbal consent for the picture).

Y

Figure 2. (A) Radiologic pattern of non-specific interstitial pneumonia in a patient with systemic sclerosis. High resolution computed to-
mography (HRCT) image shows bilateral subpleural and basal predominant fine reticular pattern and ground-glass opacity. (B) Radiologic
pattern of organizing pneumonia in a patient with dermatomyositis. HRCT image shows multiple peripheral patch consolidations. (C) Radio-
logic pattern of lymphocytic interstitial pneumonia in a patient with Sjogren’s syndrome. HRCT image shows multifocal variable-sized, thin-
walled, cystic lesions on both lungs.
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fers according to CTD type. In RA, UIP is the most common
(50%-60%); in SSc, NSIP is the most common radiologic
finding (80%-90%), although UIP is also found in as many as
10%-20%; in MCTD, NSIP is the most common; and, in PM
and DM, NSIP, OP, UIP, and diffuse alveolar damage may be
found”.

3. Surgical lung biopsy

It is still controversial whether surgical lung biopsy should
be performed to confirm the diagnosis when CTD-ILD is
suspected. The prognosis may differ depending on the patho-
logical finding (UIP vs. others), and with biopsy, differential
diagnoses of other diseases as well as ILD are possible. But,
complications may occur following surgical lung biopsy, and
thus the decision should be made by considering the pros and
cons. In some patients, BAL is an alternative to biopsy, and us-
ing this procedure, infection can be excluded and the number

W

Figure 3. Radiologic pattern of usual interstitial pneumonia in a
patient with rheumatoid-arthritis. High resolution computed to-
mography image shows bilateral subpleural honeycombing and
reticular opacity with traction bronchiectasis.

of cells is estimated™.

Because a specific pathology does not exist in CTD-ILD, IIP
and CTD-ILD cannot be completely differentiated based on
pathological findings alone. However, because the proportion
of NSIP is high in CTD-ILD, the presence or absence of under-
lying CTD should be looked for if NSIP is found on pathologi-
cal analysis™"™ ™.

In addition, among those with CTD-ILD with a UIP pattern
there were more germinal centers, lymphoid hyperplasia,
plasma cells, and fewer fibroblastic foci and honeycombing,
compared with cases of IIP with UIP. If the aforementioned
features are found in conjunction with UIP, the presence or
absence of CTD should be examined, because the co-occur-
rence of lymphocytic or follicular bronchiolitis is common

79-83

(Figure 4)™.
4. Autoantibodies

When a patient is diagnosed with ILD, autoantibody testing
should be performed to determine the likelihood of CTD-ILD.
As shown in Table 2, cases exist in which an autoantibody is
found but the clinical features do not correspond to the diag-
nosis of CTD or do not meet specific CTD diagnostic criteria.
However, since such patients may present clinical features of
CTD later, continuous follow-up is required and consultation

with a rheumatologist for the symptoms is necessary”"®.

Treatment of CTD-ILD

1. Acute presentations of CTD-ILD

Acute presentation of CTD-ILD manifests itself in de novo
acute interstitial pneumonia or an acute exacerbation of un-
derlying CTD®. The treatment approach for acute exacerba-
tion of CTD-ILD has not yet been established, but convention-
ally, it is treated using intravenous methylprednisolone (1 g/

Figure 4. Histopathology of the lung in a patient with interstitial pneumonia with autoimmune features. (A) Usual interstitial with lymphoid
follicles (x10). (B) Lymphoid bronchiolitis (x100). (C) lymphoplasmacytoid cell infiltrates (x200). Hematoxylin eosin saffron. Courtesy of

Prof. Shim HS, Yonsei University.

www.e-trd.org https://doi.org/10.4046/trd.2019.0009
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Table 2. Types and significance of autoantibodies™

Antisynthetase

MDA-5

PMScl

Ro-52

CPK, Aldolase

Test Interpretation
Antinuclear antibody It is nonspecific, but the likelihood of CTD is high if the titer is high
Rheumatoid factor It may increase in RA, but is nonspecific in other types of CTD
Scl-70 Associated with SSc
RNP Associated with MCTD
SSA, SSB Associated with Sjogren’s syndrome
Anti-CCP Associated with RA
ANCA It may be observed in pure ILD, though rare
Jo-1 Myositis-specific antibody

Tests associated with other types of myositis

PL-7, PL-12, EJ, and OJ antibodies
- all associated with ILD

Associated with invasive Gottron’s papules and severe ILD
Associated with polymyostis co-occurring with sclerosis
Associated with severe ILD

Muscle enzymes. It may increase in myositis, but may be normal in clinically amyopathic
dermatomyositis

CTD: connective tissue disease; RA: rheumatoid arthritis; SSc: systemic sclerosis; RNP: ribonucleoprotein; MCTD: mixed connective tissue
disease; CCP: cyclic citrullinated peptide; ANCA: antineutrophil cytoplasmic antibody; ILD: interstitial lung disease.

Table 3. Summary of acute presentation of CTD-ILD

Causative factor

Risk factor

Treatment

Infection

Pulmonary embolism

Coronary artery disease

De novo cardiac arrhythmia

Pulmonary edema

Pneumothorax

Surgery, especially lung biopsy

Pulmonary hypertension associated with ILD

Air pollution, especially exposure to ozone and nitrogen dioxide

Broad spectrum antibiotics to treat typical and atypical bacterial-infection

Test and treatment of Pneumocystis jirovecii and other fungal infection based on immunosuppression
risk factors

Discontinue drug treatment if drug toxicity is suspected

Methylprednisolone pulse therapy (daily infusion of 1 g for 3 days)

CTD-ILD: connective tissue disease associated with interstitial lung disease.

day intravenously for 3 days) followed by oral prednisolone
(1 mg/kg/day). Cyclosporine (500-750 mg/m” intravenously)
and cyclophosphamide (CYC) (2-3 mg/kg/day) may addi-
tionally be administered (Table 3). Despite immunosuppres-
sive therapy, patients presenting an acute exacerbation often
need a ventilator and the mortality rate is high (83.3%)**"*.

2. Chronic presentations of ILD
The fundamental treatment of CTD-ILD is to tackle the

primary cause of CTD. Evidence regarding treatment effect in

290

CTD-ILD is lacking, because comparison group studies have
not been conducted with the exception of SSc-ILD. Consen-
sus has not yet formed regarding treatment initiation for CTD-
ILD, but conventionally, a steroid or immunosuppressive
drug is administered in patients in whom clinical features are
severe, symptoms have recently started to progress, or the du-
ration of systemic disease has been short™. Lung transplanta-
tion may be considered if the patient does not respond to drug
therapy and ILD worsens.

Tuberc Respir Dis 2019;82:285-297 www.e-trd.org
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1) Initial treatment of CTD-ILD

For the initial treatment of CTD-ILD, steroids are commonly
used, but the recommendation as to which steroid is appropri-
ate is undecided. The dose, route of administration, treatment
duration, and dose tapering vary according to individual pa-
tients' clinical picture and the clinician’s impression (Table 4)*.
As the most common ILD form in IIM-ILD patients is OP, pred-
nisolone 1 mg/kg/day is often used, i.e,, the dose at which clini-
cians are relatively experienced in the treatment of cryptogenic
organizing pneumonia (COP). However, treatment response
to the therapy is reported to be low in the all forms of IM-ILD
except COP™.

Azathioprine (1-2 mg/kg/day) is often administered as
combination therapy with a steroid to treat CTD-ILD, but evi-
dence regarding monotherapy is insufficient™. A retrospective
survival analysis conducted on 192 IIM-ILD patients showed
lower mortality in the group administered with azathio-
prine (hazard ratio, 0.35; 95% confidence interval, 0.16-0.74;
p=0.0064)"", but there is no evidence of an improvement in the
survival rate in other forms of CTD-ILD.

CYC is the only immunosuppressive investigated in a ran-
domized controlled trial. In SSc-ILD, FVC was improved after
1-year treatment in oral CYC (2 mg/kg/day) group compared
with the control group”. Evidence on pulmonary function
improvement is lacking in other types of CTD-ILD aside from
SSc-ILD.

In a study with 125 patient cases with SSc-ILD, IIM-ILD, and
RA-ILD, mycophenolate mofetil (MMF; 1.0-1.5 g bid) showed
a reduction in the required dose of steroid and an improve-
ment in FVC™. In addition, a recent randomized controlled
trial with SSc-ILD patients demonstrated that the effect of
MMF was similar to that of CYC”".

A retrospective study in IIM-ILD patients found that com-
pared to the groups administered with CYC or cyclosporine
in combination with a steroid, the group in whom tacrolimus
was added had more favorable event-free survival™. The typi-
cal dose of tacrolimus is 1-3 mg/day™.

Currently, a randomized controlled trial with rapidly pro-
gressive CTD-ILD (including SSC-ILD, IIM-ILD, and MCTD-
ILD) is under way to compare the effects of CYC and rituximab

Table 4. Initial treatment of CTD-ILD®

Most types of CTD-ILD
(with an exception of SSc-ILD)

Classification

Dose Initial dose: prednisolone 0.5-1 mg/kg

Maintenance dose: tapered to
prednisolone 10 mg/day or lower

Steroid tapering guidance Oral or intravenous
cyclophosphamide or concurrent
use of oral azathioprine

CTD-ILD: connective tissue disease associated interstitial lung dis-
ease (ILD); SSc-ILD: systemic sclerosis associated ILD.

www.e-trd.org https://doi.org/10.4046/trd.2019.0009

with FVC improvement as the primary endpoint™.
Table 5 summarizes treatment options for each CTD-ILD.

2) Treatment of SSc-ILD

(1) PICO for treatment of patients with SSc-ILD: In SSc-
ILD, is CYC more effective compared with placebo?

(2) Summary of recommendations for the treatment of
patients with SSc-ILD: We suggest that the use of CYC may
be considered in consultation with an expert, in some SSc-
ILD patients experiencing dyspnea and reduced pulmonary
function (weak recommendation, level of evidence; low).

FVC, total lung capacity (TLC), dyspnea, and quality of life
index improved in the patient group administered with oral
CYC over 1 year compared to placebo. A 1-year follow up after
treatment termination showed that the improvement in dys-
pnea was maintained, but other indices returned to the levels
prior to drug administration. Thus, evidence for long-term
effectiveness of CYC is not sufficient, but it improved dyspnea
and had a short-term effect in improving pulmonary function.

The effect of CYC in SSc-ILD patients has been reported
in a considerable number of studies, but most of the studies
were retrospective. Even the prospective studies tend to lack
a comparison group or be observational. The authors con-
ducted a systematic literature review on randomized placebo-
controlled studies to investigate whether CYC has a positive
effect on various SSc-ILD related indices such as the rate of
pulmonary function decline, severity of dyspnea, quality of
life, and functional ability. But the authors could not conduct
meta-analysis because there was only one randomized pla-
cebo-controlled trial on CYC, i.e, Tashkin et al's Scleroderma
Lung Study (SLS)® published in N Engl ] Med in 2006.

In SLS, 158 symptomatic SSc-ILD patients in whom disease
activity was confirmed on either BAL or chest HRCT were
randomly assigned to one of two groups, a group treated with
CYC (2 mg/kg/day) for a year and a placebo group. During the
study period, patients could be treated with prednisolone up

Table 5. Summary of treatment of CTD-ILD

Treatment
SSc-ILD Cyclophosphamide, MMF
Rituximab can be used
RA-ILD Steroid, MME and rituximab can be considered
DM/PM-ILD Steroid, MME azathioprine, tacrolimus, and

rituximab can be considered
Other CTD-ILD  Steroid

Cyclophosphamide or azathioprine according
to the steroid tapering

CTD-ILD: connective tissue disease associated interstitial disease
(ILD); SSc-ILD: systemic sclerosis associated ILD; MMF: mycophe-
nolate mofetil; RA-ILD: rheumatoid arthritis associated ILD; DM/PM-
ILD: dermatomyositis/polymyositis associated ILD.
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to 10 mg/day. If an FVC reduction of 15% versus the baseline
continued over 1 month from month 3 after treatment initia-
tion, it was considered as treatment failure and the patient
was unblinded and treated with CYC. The primary endpoint
of the study was the FVC (expressed as a percentage of the
predicted value) at 1 year after adjusting for baseline values
and treatment group. Secondary endpoints were TLC, change
in DLCO, disability index of health assessment questionnaire
(HAQ), SF-36, transitional dyspnea index (TDI), and skin
thickness score. Between-group difference in FVC change
after 1 year of CYC administration was 2.53% (95% confidence
interval, 0.28-4.79; p<0.03), indicating that treatment with
CYC significantly slowed down the rate of FVC reduction. Of
the secondary endpoints, TLC, HAQ, TDI, and skin thickness
score were significantly improved in the CYC group in com-
parison to the placebo group.

Side effects of CYC that occurred during the study were he-
maturia (hemorrhagic cystitis), leukopenia, neutropenia, ane-
mia, pneumonia, etc.””'. Therefore, it is recommended to reg-
ularly perform blood test and use mesna for the prevention of
hemorrhagic cystitis, in patients treated with CYC. Long-term
use of the drug is not recommended because of increased risk
for bladder cancer and other malignant diseases.

After the completion of this SLS study, the researchers
followed up the patients for an additional 1 year without ad-
ministering a drug in order to investigate the duration of drug
effect™. During the additional 1-year follow-up, if treatment
failure (an FVC reduction over 15% compared to the baseline)
occurred in either group, the patient was treated with CYC or
an immunosuppressive according to the clinician’s decision.
During the 1-year follow-up, between-group differences in
FVC and TLC were significant for the first 6 months, that is,
the drug effect was maintained for a total of 18 months from
the start of the study. But group difference disappeared by
month 12 after treatment termination (that is, 24 months after
the start of the study). An additional analysis showed a larger
drug effect in patients with FVC less than 70%. On the other
hand, the improvement of TDI (an index of dyspnea) was
maintained up to month 12 after treatment termination™.

In summary, a year-long treatment with CYC administra-
tion improved pulmonary function, dyspnea, and quality of
life and the effects were maintained up to 6 months after treat-
ment termination. One year after treatment termination, two
groups still showed a significant difference in dyspnea but not
in FVC or TLC. Based on the improvement of dyspnea that
was maintained as long as 1 year after treatment termination
and a short-term improvement of pulmonary function, CYC
may be useful in some SSc-ILD patients. Thus, in SSc-ILD pa-
tients experiencing dyspnea and reduced FVC, a short-term
use of CYC may be considered in consultation with an expert.

Regarding drugs other than CYC, first, a study showed that
steroid therapy (0.5-1 kg/kg of prednisolone) could be ex-
pected to slow down pulmonary function decline”, though
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the effect of steroid in treatment of SSc-ILD is controversial.
High dose steroid is not recommended because renal crisis
can rapidly develop if the daily dose of prednisolone is over 10
mg”.

MMF has been known to suppress lymphoproliferation and
to have an antifibrotic effect. A recently presented random-
ized comparison group study, Scleroderma Lung Study IT (SLS
IT), compared a patient group administered with MMF (1,500
mg bid) for 24 months and a patient group administered with
CYC (2 mg/kg/day) for 12 months. There was little difference
in the speed of FVC reduction between the MMF group and
the CYC group, and the counts of leucocytes and platelets
in the MMF group did not decrease as much as in the CYC
group”’. Based on the findings, MMF may be considered as
initial and maintenance therapies in the treatment of SSc-1LD.

Lately, hematopoietic stem cell transplantation (HSCT) has
been attempted in SSc-ILD patients. A randomized controlled
trial that compared the effects of HSCT and CYC reported
that HSCT helped improve long-term event-free survival and
overall survival, but recurrence rate was higher®. Accordingly,
HSCT may be considered in cases in which patients did not
respond to immunosuppressive therapy or the disease had
progressed.

In an open-label randomized controlled trial that investi-
gated rituximab (a B cell depletion therapy) in SSc-ILD, the
drug showed an effect of increasing FVC and DLCO 1 year af-
ter commencement of therapy”’. However, the study included
only 12 patients in the sample, which is very small. So far,
there is not enough evidence regarding rituximab, and large-
scale randomized comparison group research is needed”.
As for now, it is believed that patients not responding to the
currently available immunosuppressives may be tested on
rituximab in a limited manner.

Lung transplantation is the only treatment available to
prolong survival of SSc-ILD patients not responding to drug
therapy. To improve the prognosis following lung transplanta-
tion, suitable patient selection is important. A recent study
has proposed the following as lung transplantation exclusion
criteria: uncontrolled active inflammatory myopathies, active
digital ulcerations, severe SSc associated gastrointestinal dis-
ease, cardiac arrhythmia, unstable renal function over the last
3 months, and high risk of SSc associated renal crisis™. How-
ever, standardized criteria have not yet been established and
further research is warranted.

3) Treatment of RA-ILD

(1) PICO for treatment of patients with RA-ILD: In RA-
ILD, do steroids and immunosuppressants (MME rituximab)
slow the worsening of FVC compared with placebo?

(2) Summary of recommendations for the treatment
of patients with RA-ILD: We suggest that, in clinically se-
vere cases, the use of the steroid, MME and rituximab may be
considered in consultation with an expert (recommendation;

Tuberc Respir Dis 2019;82:285-297 www.e-trd.org



Korean guidelines for ILD: CTD-ILD

Tuberculosis and t do*
Respiratory Diseases r

expert opinion, level of evidence; low).

If RA-ILD deteriorates despite administration of disease
modifying antirheumatic drugs (DMARDs: RA treatment) and
tumor necrosis factor inhibitors, conventionally high-dose
prednisolone therapy is administered'”. But, the evidence
for the effectiveness and safety of drug therapy is weak'” and
comparison group studies have never been conducted to
evaluate drugs in RA-ILD patients.

The authors attempted a systematic literature review and
meta-analysis on the effects of steroid and immunosuppres-
sive therapy (MMF and rituximab) in RA-ILD, but could not
perform comparative analysis because no study compared
steroid or immunosuppressive therapy to placebo. Below are
the findings reported in a few single-group studies that used
steroid or immunosuppressive therapy such as MMF and
rituximab in RA-ILD patients. In a retrospective cohort con-
sisting of 40 RA-ILD patients, baseline FVC improved when
prednisolone (1 mg/kg/day) was administered for 6 weeks
and then tapered down to 10 mg/day while a DMARD was
administered during a follow-up over 6-8 months'”". A retro-
spective single-group study was conducted with 18 CTD-ILD
patients including some with RA-ILD and it was found that
pulmonary function stabilized and prednisolone mainte-
nance dose decreased during a median of 2.5-year follow-up
after treatment with MMF. A prospective cohort study'” and
two retrospective studies''"" with RA-ILD patients reported
that rituximab stabilized pulmonary function. Also, it was re-
ported that when rituximab (1,000 mg at day 1, 15, and again
at weeks 24 and 26, with methotrexate) was used concomi-
tantly with methotrexate, FVC was maintained in six out of
seven RA-ILD patients after 48 weeks'”. Also, some case stud-
ies reported that azathioprine'”, abatacept'”, tocilizumab'”,
and infliximab'” each stabilized pulmonary function in RA-
ILD patients.

There is no clear consensus as to when to initiate treatment
with the drugs mentioned above. Since no other drug has so
far been demonstrated to be effective in RA-ILD, the use of
steroids, MME or rituximab may be considered for clinically
severe cases, in consultation with a specialist.

Prognosis of CTD-ILD

The prognosis of CTD-ILD patients varies according to the
type of causative CTD. RA-ILD comprises 10%-20% of deaths
among RA patients'”, and 10% of deaths among all ILD pa-
tients””. In SSc-ILD, it is reported that 10-year survival follow-
ing diagnosis lies in the range 29%-69%. and that in 45%-55%
of the patients, pulmonary function deteriorates within the
first 3 years, and in 16% severe restrictive pulmonary disease
develops'. In Sjégren’s syndrome the 5-year survival is report-
ed to be 84%'".

If ILD progresses in spite of immunosuppressive therapy,
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lung transplantation may be considered. The prognosis of
CTD-ILD after lung transplantation is reported to be not very
different from that of lung transplantation in IIP patients.
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