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Abstract

Interstitial lung disease (ILD) represents one of the most severe extra-muscular features of idiopathic inflammatory myositis
(IIM). We aimed to identify any clinical and serological predictors of ILD in a monocentric cohort of 165 IIM patients.
ILD+ patients were defined as having restrictive impairment in lung function tests and signs of ILD at chest high-resolution
computed tomography (HRCT). Available HRCT images were centralized and classified in different ILD patterns: non-
specific interstitial pneumonia (NSIP), organizing pneumonia (OP), usual interstitial pneumonia-like (UIP), indeterminate
for UIP, and interstitial lung abnormalities (ILA). Lung function test data were recorded at onset, at 1 and 5 years after ILD
diagnosis.

ILD was found in 52 IIM patients (31.5%): 46.2% was affected by anti-synthetase syndrome (ARS), 21% by polymyositis
(PM), 19% by dermatomyositis (DM), and 13.5% by overlap myositis. Most of ILD+ showed NSIP (31.9%), OP (19%), inde-
terminate for UIP (19%), and UIP (12.8%) patterns. At multivariate analysis, ILD was predicted by anti-Ro52 (p: 0.0026) and
dyspnea (p: 0.015) at IIM onset. Most of ILD onset within is 12 months after IIM. In five cases, ILD occurs after 12 months
since IIM diagnosis: these patients more frequently show dry cough and anti-Ku antibodies. Anti-Ro52 + ILD patients
showed a significant increase of DLCO at 1 and 5 years of follow-up, compared with anti-Ro52 negative cases.

ILD occurs in about one third of IIM and was predicted by dyspnea at onset and anti-Ro52 antibodies. Anti-Ro52 defines a
subgroup of ILD showing a significant improvement of DLCO during follow-up.

This retrospective study has been approved by local ethic committee (ASST-Spedali Civili of Brescia, Italy); protocol num-
ber: NP3511

Keywords Idiopathic inflammatory myositis (IIM) - Interstitial lung disease (ILD) - Anti-Ro52 antibodies - Anti-ku
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Introduction
ae(l)r:}{ara Vojinovic and Ilaria Cavazzana equally contributed to this Interstitial lung disease (ILD) represents one of the most
frequent complaints in idiopathic inflammatory myositis
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The rate of ILD widely ranges from 20 to 86%, depending
on the screening technique used and the composition of dif-
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anti-Jo-1+ cases [4]. Nevertheless, the prognosis of ILD-
associated ARS is usually favorable [5], with improvement
of lung function tests and a good response to treatment [6].
By contrast, a severe ILD, named rapidly progressive ILD
(RPILD), was described, especially in Asian cohorts, in
hypo- or amyopathic dermatomyositis (DM), associated with
anti-MDA-5 antibodies, characterized by a rapid decline of
functional status and a high mortality rate [6—11].

Although many papers define the rate and the radiologi-
cal patterns of ILD associated with IIM [1, 4], few data are
published regarding predictive factors of ILD development
and its prognosis [1, 6, 7, 12, 13], especially in Caucasian
cohorts.

The aim of this retrospective study was to identify clinical
and serological features of IIM patients occurring at onset,
able to predict the early or late development of ILD during
follow-up.

Patients

We retrospectively analyzed 165 consecutive adult patients
affected by IIM, followed up in Rheumatology and Clini-
cal Immunology Unit of Brescia, Italy, in order to identify
patients with ILD. Most of IIM were represented by poly-
myositis (PM) (52 cases), DM (55 cases), or overlap 1IM
(24 cases), according to the Bohan and Peter criteria [14];
ARS [15] were found in 31 patients, while inclusion body
myositis (IBM) [16] and necrotizing autoimmune myositis
(NAM) [17] were diagnosed in 2 and 1 patients, respectively.
A diagnosis of IIM in overlap with other systemic autoim-
mune diseases was made when recent criteria for systemic
sclerosis (SSc) [18], systemic lupus erythematosus (SLE)
[19], Sjogren’s syndrome (SS) [20], and rheumatoid arthritis
(RA) [21] were achieved.

Clinical data were obtained from clinical charts. For all
the patients, we collected demographic and epidemiologi-
cal data; extramuscular findings, including skin manifesta-
tions (DM rash, mechanic’s hands, sclerodactyly, ischemic
ulcers), calcinosis, arthritis, Raynaud’s phenomenon, dys-
phagia, myocarditis; myositis, defined as loss of muscle
strength, myopathic electromyographic alterations, eleva-
tions of CK, transaminases and LDH values at onset, and
histological findings in muscle biopsy, when performed.

Lung involvement was clinically defined as dyspnea
and/or dry cough or occasional finding of ILD at thoracic
imaging. According to clinical practice, at IIM onset,
every patient performed chest X-ray and lung function
test (LFT): if ILD was suspected, basing on symptoms,
X-ray or LFT, a chest high-resolution computed tomogra-
phy (HRCT) was performed to identify patients with ILD
(i.e., ILD+). ILD+ patients were defined as having restric-
tive impairment in lung function tests (total lung capacity
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(TLC), forced vital capacity (FVC), and diffusing capacity
of the lung for carbon monoxide (DLCO) < 80% of pre-
dicted) and signs of ILD at HRCT [22]. Isolated reduction
of respiratory muscle strength, without any radiological
finding of ILD, was excluded from ILD+ group. Basing
on these data, ILD was diagnosed in 52 patients.

According to our clinical practice, ILD+ patients per-
formed LFTs every year. In ILD+ group, we collected lung
function test data at onset, at 1 year, and 5 years after ILD
diagnosis. Clinical ILD onset was classified according to
other authors [2, 5] in subacute presentation, chronic pres-
entation, or asymptomatic ILD. An acute presentation (or
RPILD) was defined as a worsening of radiologic inter-
stitial change with progressive dyspnea and hypoxemia
within 1 month of the onset of respiratory symptoms [10,
11].

Methods

At our first observation, every IIM patient underwent
chest X-ray and lung function tests, including TLC, FVC,
DLCO, maximal inspiratory, and expiratory pressure (MIP
and MEP) evaluation, and HRCT was performed in cases
suspected for ILD. Available HRCT images were central-
ized and evaluated by an expert pulmonologist (C.P.), in
order to confirm and/or recognize different ILD patterns.
The radiological findings were grouped into six main HRCT
patterns: non-specific interstitial pneumonia pattern (NSIP),
organizing pneumonia pattern (OP), NSIP/OP overlap pat-
tern, usual interstitial pneumonia-like pattern (UIP), inde-
terminate for UIP pattern, and interstitial lung abnormalities
pattern (ILA), according to the current definitions in the
literature [23-25].

Autoantibodies’ positivity was retrieved from clinical
charts. Briefly, anti-nuclear were analyzed in all sera by
IIF on HEp-2 cells, while anti-extractable nuclear antigen
(ENA) antibodies were searched by ELISA (ANA screen
9 EliSA, Euroimmun, Lubeck, Germany) and immunoblot
(ANA-PROFILE3, Eurommun, Lubeck, Germany). Myosi-
tis-specific and myositis-associated autoantibodies (MSA
and MAA) were detected, at onset, in every IIM patient,
when anti-ENA resulted negative, using commercial Line-
blot (Euroline Autoimmune Inflammatory Myopathies 15
Ag (IgG) Euroimmun, Lubeck, Germany) including recom-
binant human proteins for Mi-2 alpha, TIF1y, MDA-5, NXP-
2, SAE, Ku, PM-Scl75/100, SRP, Jo-1, PL-7, PL-12, EJ, and
OJ. Anti-HMGCR antibodies were tested with QUANTA
Lite HMGCR ELISA in 57 available samples of myositis
patients [26, 27].

This retrospective study was performed according to the
principles of the Declaration of Helsinki.
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Statistical Analysis

The variables were expressed as mean + standard deviation
(SD). The difference between groups was detected by Fisher
exact test and Student’s ¢ test or Mann-Whitney test, when
appropriated, using Statview Software (5.0.1.0). Significant
values were defined for p < 0.05. Survival rate was analyzed
with Kaplan-Meier curve and Log-rank (Mantel Cox) test.

Results
Demographic, Clinical, and Laboratory Features

ILD was found in 52 patients among 165 IIM cases (31.5%),
with a mean age at onset of 54.13 years (SD: 14.7) and a
mean follow-up of 92.4 months (SD: 66.4). The prevalence
of ILD in different IIMs is shown in Table 1: ILD was signif-
icantly more frequent in ARS (77.4%) compared with other
IIMs (21.37%; p < 0.0001; OR: 12.6; 95CI: 4.9-32.28),
while less frequently occurred in DM (p: 0.008) and in PM
(p: 0.048).

Among 24 cases of overlap IIM (13 SSc, 6 SLE, 3
Sjogren’s syndrome and 2 RA), 7 patients showed ILD: 4
IIM/SSc, 2 IIM/SLE, and 1 IIM/RA.

Demographic data of 52 ILD+ and 113 ILD— patients
are summarized in Table 2. We recorded five deaths in ILD
cases (9.6%), due to respiratory failure only in two: one case
affected by PM, deceased after 13 years from onset, one case
affected by overlap PM/SSc, deceased after 4 years from
onset. No difference in survival rate was recorded between
ILD+ and ILD—- groups (p: 0.76; 100% at 1 year and 96%
at 5 years in ILD+; 98% at 1 year and 95.5% at 5 years in
ILD-).

ILD+ patients were more frequently affected by ARS
(p < 0.0001; OR: 12.9) and less frequently by DM (p:
0.012) (Table 3). According to these data, ILD+ group
showed more frequently anti-Jo-1 (p < 0.0001; OR: 5.6) and

Table 1 ILD prevalence in different IIMs

Table 2 Demographic data of 52 IIM patients with ILD (ILD+) and
113 IIM patients without ILD (ILD—)

ILD+ 152 (%) ILD—n 113 (%) p

Age at onset (mean, SD) 54.13 (14.7) 50.45 (17) 0.18

Age (mean, SD) 61.89 (14.2) 60.8 (13.6) 0.63

Follow-up, months (mean, 92.44 (66.4) 110.6 (96.7) 0.22
SD)

F/M n (ratio) 38/14 (2.7/1) 85/28 (3/1) 0.8

Caucasian 47 (90.4) 108 (95.6) 0.29

Deaths 5(9.6) 15 (13.3) 0.61

anti-MDA-5 antibodies (p: 0.033; OR: 7.05). On the con-
trary, anti-NXP2 are found only in ILD— cases (p: 0.033).
Among MAA, anti-Ro52 antibodies were significantly asso-
ciated with ILD (p: 0.0009; OR: 3.97) (Table 4). Among
autoantibodies’ study, we registered 5 and 35 patients
negative for MSA and/or MAA, respectively, in ILD+ and
ILD— groups: these patients showed isolated ANA positiv-
ity without other autoantibodies’ specificity, including SSc-
specific or SLE-specific serological markers.

No differences were detected in clinical features at
IIM onset between groups, except for mechanic’s hands
(p < 0.0001), arthritis (p: 0.01), polyarthritis (p: 0.001), and
dyspnea (p < 0.0001) more frequently associated with ILD.
By contrast, facial rash (p: 0.003), myositis (p < 0.0001), as
well as higher levels of CK and AST, were more frequently
found in ILD— IIM at onset, as shown in Table 5.

Multivariate analysis confirmed that dyspnea at IIM onset
as well as anti-52 kD Ro antibodies predict the development
of ILD (p: 0.0155 and p: 0.0026, respectively), while facial
rash and anti-NXP-2 antibodies were associated with no
ILD development during follow-up (p: 0.055 and p: 0.0003,
respectively).

Analyzing lung function test at baseline, at 1 and 5 years
after ILD onset, we registered a significant improvement
of FVC values between baseline and 1 year in a total of

Table 3 IIM distribution in 52 IIM patients with ILD (ILD+) and 113
IIM patients without ILD (ILD-)

ILD pos n 52 (%) ILD negn 113 p

IIM-ILD (%) p OR (%)

ARS 24/31 (77.4)* < 0.0001 12.6 (4.9-32.28 ARS 24 (46.1) 7(6.2) < 0.0001*
DM 10/55 (18.2)° 0.008 0.34 (0.15-0.65) DM 10 (19.2) 45 (39.8) 0.012°
PM 11/52 (21.1)° 0.048 0.45 (0.2-0.97) PM 11 (21.1) 41 (36.3) 0.071
Overlap IIM 7124 (29.2) 0.8 Overlap myositis 7 (13.5) 17 (15) 1
Not included 2 patients with inclusion body myositis (IBM) and 1 Nrelfr(;tgliiilgg 0 20.8) !
patient with necrotizing autoimmune myositis (NAM) YOSILE

IBM 0 1(0.9) 1

2ARS vs all
"DM vs all
°PM vs all

S0R: 12.98 (5.074-33.204)
POR: 0.36 (0.164-0.789)
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Table 4 Myositis-specific (MSA) and myositis-associated (MAA)
autoantibodies in 52 IIM patients with ILD (ILD+) and 113 IIM
patients without ILD (ILD-)

ILD posn52 (%) ILDnegnl113(%) p

Jo-1 23/52 (44.2) 14/113 (12.4) < 0.00012
PL7 3/23 (13) 3/69 (4.3) 0.163
PL12 3/23 (13) 2/69 (2.9) 0.098
0J 2/23 (8.7) 0 0.06
MDA-5 4/23 (17.4) 2/69 (2.9) 0.033%
EJ 0/23 2/69 (2.9) 1

Mi2 2/23 (8.7) 13/69 (18.8) 0.341
SRP 2/23 (8.7) 4/69 (5.8) 0.63
SAE 1/23 (4.3) 0/23 0.25
HMGCoAR  0/16 1/41 (2.4) 1
NXP-2 0/23 12/69 (17.4) 0.033¢
SMN 0/23 1/69 (1.4) 1
TIF1y 0/23 7/69 (10.1) 0.186
Negative 5/52 (9.6) 35/113 (31) 0.003
Ro 5/52 (9.6) 9/113 (8) 0.76
Ro-52 13/23 (56.5) 17/69 0.0009¢
Ku 4/52 (1.7) 9/113 (8) 1
UIRNP 5/52 (9.6) 4/113 (3.5) 0.142
PM/Scl 7/52 (13.5) 12/113 (10.6) 0.6

10R: 5.6 (2.56-12.26)
POR: 7.05 (1.19-41.49)
€OR: 0.000 (inf)

d0OR: 3.97 (1.48-10.7)

52 ILD+ patients (p: 0.034) (Table 6). No difference was
detected in DLCO, DLCO/VA, and FVC at baseline com-
paring different subgroups, namely, anti-Jo-1+4, anti-Ro52+,
anti-MDAS+, or anti-Ku+ patients. As shown in Table 6,
13 anti-Ro-52+ showed higher DLCO values at 1 and
5 years (p: 0.04 and 0.005, respectively) compared with 38
Ro52— patients. Anti-Jo-1 cases showed the same trend,
with a significantly higher DLCO at 1 and 5 years (p: 0.049
and p: 0.021, respectively). When considering only anti-Jo-1
positive and negative cases without anti-Ro52 or Ro/SSA,

this difference is not evident: isolated anti-Jo-1-positive
and anti-Jo-1-negative groups showed the same values of
FVC, DLCO, and DLCO/VA at baseline, at 1 and 5 years
of follow-up.

ILD Features

Analyzing 52 patients with ILD, smoking habit was found
in 8 patients (15.4%), while 44 patients (88.6%) were non-
smokers. Clinical respiratory presentation was dyspnea
(69.2%) and cough (21%), while no symptoms were reported
in 21% of cases. A chronic ILD presentation was found in 30
patients (57.7%), subacute presentation in 5 (9.6%), RPILD
in 10 (19.2%), and asymptomatic onset in 6 (11.5%). In
one case, ILD onset was before the diagnosis of DM. We
recorded five deaths among ILD+, in only two cases related
to respiratory failure (PM and overlap PM/SSc): no differ-
ence between dead and alive patients was found, except
for anti-OJ antibodies more frequently detected in dead
(2/5:40%) than in alive cases (0%; p: 0.012).

We encountered ten cases of RPILD, four of which
showed significant desaturation since the onset (affected by
ARS in two, DM and PM in one case each). HRCT patterns
were represented by BOOP (five cases), NSIP (two cases),
and UIP-like (three cases). No differences in terms of other
clinical features as well as autoantibody distribution, includ-
ing anti-MDA-5 antibodies, were found between RPILD and
non-RPILD.

Chest CT images were available in 47 out of 52 patients.
The assessment of CT images led to the following pattern
classification: NSIP pattern in 15 (31.9%), OP pattern in 9
(19.1%), NSIP/OP pattern in 4 (8.5%), UIP-like pattern in
6 (12.8%), indeterminate for UIP pattern in 9 (19.1%), and
ILA pattern in 4 (8.5%).

No significant differences in demographic data, diag-
noses’ distribution, clinical features at IIM onset, or MSA
occurrence were found between the patterns. Significant fea-
tures associated with CT patterns are summarized in Table 1
(Supplemental material): at onset, NSIP cases showed a
lower FVC value (p: 0.02) and significantly lower DLCO

Table 5 Onset clinical features

e , ILD pos n52 (%) ILDnegn 113 (%) p OR

positively and negatively

associated with ILD IIM at Mechanic’s hands 23 (44.2) 8 (7.1) <0.0001 10.4 (4.22-25.69)

univariate analysis Arthritis 22 (42.3) 25 (22.1) 0.01  2.58(1.27-5.235)
Polyarthritis 16 (30.8) 10 (8.8) 0.001 4.58(1.905-11)
Myocarditis 4.(7.7) 2 (1.8) 0.079
Dyspnea 46 (88.5) 50 (44.2) < 0.0001 9.66 (3.8-24.4)
Facial rash 10 (19.2) 49 (43.4) 0.003  0.311 (0.142-0.681)
Myositis 32 (61.5) 102 (90.3) < 0.0001 0.173 (0.075-0.398)
CPK levels 13753 (1703.5) 4186 (6360.1) 0.0001
AST levels 89.5 (85.7) 178.4 (250.1) 0.014
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Table 6 Variation of DLCO and FVC values during time in different autoantibodies’ groups in 52 ILD+

DLCO baseline DLCO 1 year DLCO 5 years FVC baseline FVC 1 year mean (SD)  FVC 5 years mean (SD)
mean (SD) mean (SD) mean (SD) mean (SD)

All ILD+ (n 52) 62.8 (22.9) 63 (18.4) 67 (17.5) 83.6 (21.4) 94.2 (23.8)* 92.7 (29)

all Jo-14 (n 23) 58.3 (20.8) 56.8 (15.6)° 63.9 (20) 78.9 (20.9) 88.7 (26.8) 89.7 (31.9

Jo-14 (Ro52-) (n 16)  55.1(18.4) 55.58 (11.6)  57.5(9.6) 75.9 (17) 90 (25.3) 89.55 (31.8)

MDA-5+ 76.5 (16.38) 81.2(22.4) 81.5(27.5) 86.5 (10.5) 110 (23.6) 110 (12)

Ku+ 78.7(21.2) 78.5 (20.9) 61.3 (2.1) 93.7 (26) 105 (23.8) 83.3 (31.7)

Ro052+ (n 13) 70.7 (20.6) 73.5 (20.9)¢ 87 (19.6)° 89.8 (23.7) 80.4 (16.6) 92.6 (14.6)

*FVC baseline-1 year: p 0.034

"DLCO at 1 year: all Jo-1 vs other ILD: p 0.049

‘DLCO 1 year: Ro52+ (73.5 + 20.9) vs other ILD (59.5 = 16.7): p 0.04
4pLCO 5 years: Ro52 (87 + 19.6) vs other ILD (61.1 + 11.4): p 0.0005

value (p: 0.0004) than UIP-like cases. During the time, no
significant variations of DLCO, FVC, or DLCO/VA values
were recorded both in NSIP and UIP-like cases both at 1 and
5 years since onset.

Most of ILD onset occurred within 12 months from the
IIM diagnosis (47/52 patients: 90.38%). No differences in
terms of diagnoses, smoking habit (past or current), clinical
features at onset, or clinical presentation of ILD were found
between patients with ILD onset before or after 12 months
since IIM. Cough was more frequently reported in patients
with ILD onset after 12 months (p: 0.057). MSA were
equally distributed in two groups, while anti-Ku antibodies
were more frequently detected in patients with ILD onset
later (40%) compared with patients with ILD onset earlier
(4.2%) (p: 0.048; OR: 13; 95%CI: 1.3-130).

Discussion

ILD is a frequent clinical feature of IIM [1] with a wide vari-
ation of clinical presentation and prognosis, especially for
the rapid progressive ILD variant [3, 5-8]. The heterogene-
ity of ILD behavior during the time and the clinical hetero-
geneity of IIM itself make this feature difficult to manage.
Moreover, the absence of ILD in IIM classification criteria
[28] and the lack of clinical predictive factors of ILD devel-
opment and progression make ILD a clinical challenge.

The pathogenesis of different IIMs is a complex picture,
where different actors are involved, including genetic pre-
disposition, environmental triggers, dysregulated innate
and adaptive immune response, variable expression of
alpha interferon inducible genes [2, 29], and inflammatory
cytokines and chemokines [29]. It is widely known that PM
and DM show different expression of lymphocytes, with a
predominant CD8+ T cell-mediated myofiber infiltration in
PM, while a B and CD4+ T cell infiltration in perivascular
areas of muscle and skin is prevalent in DM [2].

T cell activation appears to play a key role also in ini-
tiating lung damage in both PM and DM-associated ILD,
demonstrated by a predominance of T lymphocytes in bron-
choalveolar lavage with a decreased CD4+/CD8+ ratio [30]
and high inflammatory cytokine expression in ILD-IIM,
in particular TNF alpha in ILD+ PM and DM. Different
authors reported the high expression of IL-8 [31] and other
inflammatory cytokines (namely, IL-15) in lung tissue of in
MDA-5+ RPILD [32]. By contrast, although ARS represents
the I[IM most frequently associated with ILD, a specific link
with a peculiar inflammatory chemokine expression remains
speculative [2].

This study aimed to identify any clinical and immunolog-
ical features predicting the development of ILD at IIM onset.

We recorded ILD in 31% out of 165 IIM, based on HRCT
scans, reviewed by an expert pulmonologist, and lung func-
tion tests. ILD rate is higher in ARS, confirming previous
data, reporting ILD in about 80% of ARS [1, 3, 5]. We found
ILD in 19% of DM patients and this rate did not change
when only CADM is considered: this data is partially in
contrast with most of the published data reporting up to 80%
of ILD in CADM in Asian cohorts [6].

Anti-MDAS is usually associated with RPILD, also in
some European and American cohorts [7, 8, 33]. In our
case series, anti-MDA-5 antibodies were found in similar
rate in both ILD+ and ILD- cases, as well as in acute and
chronic presentation ILD+ cases. Anti-MDA-5 antibodies
are considered the hallmark of RPILD with a poor outcome
in Asian cohorts [6, 7]. In American cohorts, anti-MDA-5
antibodies were more rarely associated with ILD, and when
occurred, ILD is usually responsive to immunosuppression
[34], suggesting a peculiar behavior according to different
ethic/genetic backgrounds. In our cohort, anti-MDA-5 did
not represent a laboratory feature predicting the develop-
ment of ILD: this discrepancy could be explained by dif-
ferent ethnic cohorts or by different laboratory methods
used for detection, namely line blot in our case series,
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immunoprecipitation in Baltimora’s groups [34], and ELISA
in other reports [6, 33]. Nevertheless, our data mirror those
of a collaborative Italian study where ELISA, immunopre-
cipitation, and Western blot were used [35].

In our study, dyspnea at IIM onset and anti-Ro52 antibod-
ies could predict the development of ILD (p: 0.0155 and p:
0.0026) by multivariate analysis. The finding that anti-Ro52
could be strictly associated to the development of ILD is
well known. Anti-Ro52 antibodies are known to represent
the myositis-associated antibody more frequently found in
IIM, particularly in anti-Jo-14 patients. Recently, different
authors described that anti-Ro52 [36] or anti-Ro/SSA [37]
represent a negative prognostic value due to their association
with severe ILD picture, at onset. Nevertheless, both groups
reported a progressive stabilization or improvement in ILD
anti-Ro associated [36, 37], as reported in our cohort, where
anti-Ro-52 is the only serological marker of functional tests’
improvement at 1 and 5 years after ILD onset. By contrast,
other authors reported a higher rate of RPILD in anti-Ro52+
patients with ARS [38], while in juvenile DM, anti-Ro52 is a
predictive factor of non-remission due to active associated-
ILD [39].

The clinical presentation of ILD is variable in our cohort,
spreading from asymptomatic to dyspnea and cough, as pre-
viously described [38]. Published data confirm that the dif-
ferent clinical presentations of IIM did not confer a predic-
tive value of ILD severity [38]. Noteworthy, in our hands,
the onset with severe myositis, characterized by higher CPK
and AST levels, represented a protective clinical pattern
from ILD, although by univariate analysis.

Most of ILD cases are onset early, namely, within
12 months from IIM: although anti-MDA-5 are found only
in patients with early onset ILD, in our cohort, this autoan-
tibody does not represent a marker of RPILD. In contrast,
cough and anti-Ku antibodies were more frequently found
in late onset ILD. Anti-Ku antibodies are a known marker
of overlap disease, including IIM and systemic sclerosis
(SSc), strictly associated with ILD [40]. Moreover, some
authors defined a clinical picture characterized by anti-Ku
positivity and elevated CPK, predictive of ILD development
[41]. In our study, CK elevation and myositis are not associ-
ated with ILD; however, anti-Ku antibodies are associated
with late onset ILD, namely after at least 12 months from
IIM onset. This could suggest that a nonspecific symptom,
such as cough, and a rare autoantibody, namely anti-Ku, are
found in IIM patients with a late and slow onset of ILD. To
date, it is unknown if anti-Ku could really mark ILD with a
slow rate progression or if anti-Ku-positive patients could be
misdiagnosed and achieve an ILD-IIM diagnosis definition
later. Anyway, in our study, anti-Ku+ cases did not show
difference in lung functional tests compared with anti-Ku-
negative group, at baseline and at different timepoints during
follow-up.

@ Springer

Different radiological HRCT patterns have been recorded
in our IIM patients, according to other cohorts [1]: NSIP
pattern represents the prevalent finding, while UIP-like and
OP patterns were found in about 12% and 20% of cases.
NSIP pattern is the prevalent CT pattern also in SSc, while
UIP pattern covers about 10% of cases [42]. In SSc, UIP
pattern defines patients with worse prognosis [43], as well
as in ARS cases [44].

Patients with NSIP pattern onset with lower DLCO and
FVC values compared with UIP-like cases. However, both
groups remained stable during time, without significant
reduction of functional parameters both at 1 and 5 years
from onset.

Only four cases of ILA pattern were identified (8.5%).
The exact meaning of this finding in autoimmune back-
grounds is not yet known. However, recent data seem to sug-
gest that these alterations share common genetically driven
biologic pathways with idiopathic pulmonary fibrosis, which
is a specific type of chronic, progressive, fibrosing inter-
stitial pneumonia of unknown cause, with an unfavorable
prognosis [45].

The present paper has some limitations, the most impor-
tant of which is the retrospective design. Nevertheless, the
long follow-up, the exhaustive search for autoantibodies, and
the review of each HRCT available by an expert pulmonolo-
gist represent strength points of the paper.

Conclusion

We report here a cohort of largely prevalent Caucasian
patients affected from IIM from a single center. A third of
patients developed ILD. ARS was significantly associated
with ILD, while DM was negatively associated. Although
dyspnea and anti-Ro52 antibodies are associated with ILD
at multivariate analysis, anti-Ro52 antibodies define a sub-
group of ILD-IIM with significant improvement during
follow-up.
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