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Abstract
Objective
To define the clinical spectrum time-course and prognosis of non-Asian patients positive for anti-MDAS antibodies.

Methods
We conducted a multicentre, international, retrospective cohort study.

Results

149 anti-MDAS positive patients (median onset age 53 years, median disease duration 18 months), mainly females

(100, 67%), were included. Dermatomyositis (64, 43%) and amyopathic dermatomyositis (47, 31%), were the main
diagnosis; 15 patients (10%) were classified as interstitial pneumonia with autoimmune features (IPAF) and 7 (5%) as

rheumatoid arthritis. The main clinical findings observed were myositis (84, 56%), interstitial lung disease (ILD)
(108, 78%), skin lesions (111, 74%), and arthritis (76, 51%). The onset of these manifestations was not concomitant in

74 cases (50%). Of note, 32 (21.5%) patients were admitted to the intensive care unit for rapidly progressive-ILD,

which occurred in median 2 months from lung involvement detection, in the majority of cases (28, 19%) despite previous
immunosuppressive treatment. One-third of patients (47, 32% each) was ANA and anti-ENA antibodies negative and a
similar percentage was anti-Ro52 kDa antibodies positive. Non-specific interstitial pneumonia (65, 60%), organising
pneumonia (23, 21%), and usual interstitial pneumonia-like pattern (14, 13%) were the main ILD patterns observed.
Twenty-six patients died (17%), 19 (13%) had a rapidly progressive-ILD.

Conclusion
The clinical spectrum of the anti-MDAS antibodies-related disease is heterogeneous. Rapidly-progressive ILD deeply
impacts the prognosis also in non-Asian patients, occurring early during the disease course. Anti-MDAS antibody
positivity should be considered even when baseline autoimmune screening is negative, anti-Ro52 kDa antibodies are
positive, and radiology findings show a NSIP pattern.
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Introduction

The availability of commercial kits for
the determination of myositis-specific
antibodies (MSA) has progressively
changed the rheumatologic approach
to idiopathic inflammatory myopa-
thies (IIMs), in terms of classification,
follow-up, and treatment (1-6). Fur-
thermore, MSA positivity is frequently
associated with the occurrence of inter-
stitial lung disease (ILD), as evidenced
in the interstitial pneumonia with auto-
immune features (IPAF) classification
criteria (7). Among the different MSA,
anti-MDAS antibodies are at high risk
for the occurrence of a disease-related
acute respiratory failure, defined Rapid-
ly progressive-ILD (RP-ILD), a dread-
ful form of lung involvement mainly
described in Asian patients (8-15). Only
a few studies focused on anti-MDAS
antibodies in non-Asian cohorts (8, 14,
16-19), and a better definition of the
clinical characteristics and evolution
of these patients in non-Asian settings
is necessary. This retrospective study
aims to describe the clinical features and
outcome of anti-MDAS5 antibodies in a
large cohort of non-Asian patients from
European and American centres refer-
ring to the AENEAS (American and
European NEtwork of Antisynthetase
Syndrome) collaborative group.

Methods

Patients

After approval of the Ethical Commit-
tee of the IRCCS Policlinico San Mat-
teo Foundation of Pavia, Italy, data
were retrospectively collected from
January to November 2019. Inclusion
criteria were anti-MDAS positivity
along with at least one feature among
arthritis, myositis, ILD, and typical skin
lesions. Disease onset was considered
from the observation of the first pulmo-
nary, muscle, joint, or skin symptom/
sign. Features’ onsets were defined con-
comitant when they occurred less than 3
months apart. Rapidly progressive-ILD
(RP-ILD) was defined as an ILD requir-
ing intensive care unit (ICU) admission
due to disease-related acute respira-
tory failure, after the exclusion of other
possible causes (pulmonary infections,
heart failure, embolism). According to
lung involvement, patients were cate-

gorised into 3 different groups: patients
without ILD (“no ILD”), with ILD but
without RP-ILD (“ILD”), and with RP-
ILD (“RP-ILD”).

Definition of manifestations

ILD was defined by evidence of alve-
olitis/fibrosis on chest high-resolution
computed tomography (HRCT). In the
case of pulmonary function tests (PFTs)
availability, the occurrence of a restric-
tive pattern and/or the impairment of
DLCO was considered as additional
markers of ILD.

Muscle involvement was identified
by muscle enzyme elevation (creati-
nine phosphokinase and/or aldolase in-
crease>50% with respect to the upper lim-
it of normal) and typical electromyogra-
phy and/or muscle biopsy and/or muscle
magnetic resonance alterations. Myositis
onset was defined as classic (proximal
muscle weakness) or hypomyopathic (in-
strumental/laboratory evidence of muscle
impairment without muscle weakness).
Arthritis was intended as joint swelling/
tenderness, excluding non-inflammatory
joint involvement due to osteoarthritis,
fibromyalgia, ligament/tendon disease.
Skin lesions included the occurrence of
dermatomyositis typical lesions (Got-
tron papules/sign, mechanic’s hands,
Hiker’s feet, heliotrope rash, shawl,
and V sign, skin ulcers). Fever was re-
garded as a body temperature =38°C for
more than 10 days without other expla-
nation than disease activity. Raynaud’s
phenomenon (RP) was defined as tran-
sient finger discolouration after cold ex-
posure, confirmed by a clinician.

Laboratory tests

Anti-MDAS antibodies were consid-
ered positive only if the evaluation was
performed in the leading reference/ter-
tiary centre that included the patient.
The Euroline Autoimmune Inflamma-
tory Myopathies 16 Ag kit (Euroim-
mun, Luebeck, Germany) was the only
kit used for anti-MDAS antibodies
determination in different sites. Anti-
MDAS antibodies were interpreted only
as positive or negative according to the
cut-offs established by the manufac-
turer, to reduce potential local bias in
autoantibodies evaluation. Antinuclear
antibodies (ANA) were evaluated by
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Fig. 1. Prevalence of ANA in the 149 enclosed patients, including the assessment of cytoplasmic positivity (a), anti-ENA antibodies (b), diagnosis (c), and

clinical findings (d).

DM: dermatomyositis; PM: polymyositis; IPAF: interstitial pneumonia with autoimmune features; UCTD: undifferentiated connective tissue disease; ILD:
interstitial lung disease; ANA: antinuclear antibodies; anti-ENA: anti-extractable nuclear antigens.

indirect immunofluorescence (IIF) and
considered positive only in the case of
titre =1/160. Anti-extractable nuclear
antigens (ENA) antibodies assessment
was performed with the locally avail-
able routine screening tests.

Statistical analysis

The patients’ characteristics at disease
onset and last follow-up were reported
using median and interquartile range
(IQR) for the quantitative variables and
absolute/relative frequency values for
the qualitative ones. Overall compari-
son among groups was performed by the
one-way ANOVA or by non-parametric
Kruskal-Wallis test for quantitative var-
iables, and by %? or Fisher’s exact test
for categorical variables; significant dif-
ferences between groups were evaluated
in a head-to-head comparison. Survival
was estimated using the Kaplan-Mei-
er method and comparisons between
groups were made by the log-rank test.
Analyses were performed using the
STATA software package (2018, release
15.1; StataCorp, College Station, TX).
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Results

General characteristics

We included 149 patients (100 females,
67%, 49 males, 33%). Median age at
disease onset was 53 years (Interquar-
tile range, IQR, 41-62), median diag-
nostic delay 4 months (IQR 7-51), and
median disease duration 18 months
(IQR 7-51). Patients were diagnosed
with dermatomyositis (n=64, 43%),
amyopathic dermatomyositis (n=47,
31%), overlap myositis (n=16, 11%),
polymyositis (n=7, 5%) and interstitial
pneumonia with autoimmune features
(IPAF) (n=15, 10%) (Fig. 1C). All pa-
tients diagnosed with polymyositis and
dermatomyositis were classifiable as
probable or definite IIMS according to
the 2017 ACR/EULAR classification
criteria (20). IPAF patients did not sat-
isfy any other existing classification cri-
teria for mimicking conditions. Thirty-
seven patients (25%) satisfied the 2010
ACR/EULAR classification criteria for
rheumatoid arthritis (RA) (21), but only
7 were considered as in overlap with
RA (5%).

Clinical findings

- Interstitial lung disease

ILD was identified in 108 patients (72%),
RP-ILD in 32 (21.5%). Chest high reso-
lution computed tomography (HRCT)
(Fig. 2) mainly showed findings of non-
specific interstitial pneumonia (NSIP),
(65 patients, 60% of cases with ILD;
19 with RP-ILD, 59% of “RP-ILD”
group), organising pneumonia (OP)
(23 patients, 21% of cases with ILD; 8
with RP-ILD, 25% of “RP-ILD” group),
and usual interstitial pneumonia (UIP)-
like pattern (14 patients, 13% of cases
with ILD; 4 with RP-ILD, 13% of “RP-
ILD” group). Of note, 10 patients (9%
of cases with ILD) had both NSIP and
OP findings, of whom 5 developed RP-
ILD (16% of “RP-ILD” group). Only 2
patients with RP-ILD (6% of “RP-ILD”
group) had evidence of diffuse alveolar
damage (DAD) at lung HRCT. Median
forced vital capacity (FVC) at ILD onset
was 80% of theoretical values (IQR 67—
92%) and DLCO 56% (IQR 45-69%).
All ILD patients with available PFTs
had at least DLCO impairment.
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- Non-lung findings

Muscle involvement was common
(n=84, 56%) and mainly symptomatic
(n=73, 49%), as well as joint involve-
ment (n=76, 51%). Joint involvement
was generally polyarticular and sym-
metrical (n=59, 78% of patients with ar-
thritis). Most patients had skin involve-
ment (n=113, 74%). Skin ulcers were
reported in 22 cases (15%). RP (n=45,

Clinical and Experimental Rheumatology 2022

30%) and fever (n=43, 29%) were rare-
ly evidenced, sometimes concomitantly
(n=11, 7%). Twenty patients (13%) had
a history of cancer (Fig. 3), in all but
two cases of solid type, mainly breast
cancer (n=5, 25%). Only 9 neoplasms
(45%) occurred in the 36 months be-
fore or after the onset of the anti-MDAS
syndrome, and they could be considered
disease-related cancer. Furthermore,

only 6 neoplasms (30%) occurred in the
12 months before or after the onset of
the anti-MDAS5 syndrome, a timeframe
that strongly supports the effective rela-
tionship between disease and cancer.

- Clinical spectrum time course

Arthritis, myositis, ILD, and skin in-
volvement had a delayed appearance in
74 patients (50%), and the main ex-novo

2717
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finding occurring during the follow-up
was ILD (n=45, 39%), followed by my-
ositis (n=29, 19%), arthritis (n=13, 9%)
and skin lesions (n=12, 8%) (Fig. 1D).
The main clusters of manifestations at
disease onset were isolated skin find-
ings (n=21, 14%), and skin findings +
ILD (n=19, 13%). At last follow-up pa-
tients presented mainly skin findings +
arthritis + myositis + ILD (n=28, 19%),
skin findings + ILD (n=21, 14%), and
skin findings + arthritis + ILD (n=19,
13%). In Supplementary Figure S1 we
reported the cluster of clinical findings
at disease onset and at last follow-up.

- Autoimmune profile

ANA test was positive in 79 patients
(53%), mainly with a speckled pattern
(n=33, 22%), ANA cytoplasmic posi-
tivity was observed in 27 cases (19%)
(Fig. 1A). Anti-ENA antibodies were
detected in 56 patients (38%), mainly
with anti-Ro 52kDA specificity (n=47,
32%) (Fig. 1B). Some patients were
rheumatoid factor (n=10, 7%) and anti-
cyclic citrullinated peptide antibodies
(n=6,4%) positive. Forty-seven patients
(32%) were negative for both ANA (in-
cluding the cytoplasmic fluorescence)
and anti-ENA screening, whereas 42
(28%) were also negative for rheuma-
toid factor and anti-cyclic citrullinated
peptide antibodies.

- Subgroup analysis

Forty-one patients (27.5%) were includ-
ed in the “non-ILD” group, 76 (51%) in
the “ILD” group, and 32 (21.5%) in the
“RP-ILD” group (Table I).

In the “RP-ILD” group the median time-
lag to ICU admission was 6 months
(IQR 3-10.5) from disease onset and 2
months (IQR 0-7.5 months) from ILD
detection. In the first 12 months from
ILD onset, 27 out of 108 patients with
ILD (25%) developed RP-ILD. Forty-
nine ILD patients had more than 12
months of disease duration and were ex-
posed to the risk of RP-ILD occurrence.
Five of these patients (10%) developed
RP-ILD. RP-ILD was statistically more
common in the first 2 months from ILD
onset (p=0.032) than in the subsequent
follow-up period. Of note, only one pa-
tient was admitted to ICU more than 18
months after ILD onset (at month 27).
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Groups’ comparisons  substantially
showed that “non-ILD” patients were
more commonly females (p<0.01 vs.
other groups), and younger (p=0.006
vs. “RP-ILD”). “RP-ILD” patients had
a shorter follow-up (p<0.01 vs. other
groups), presented more frequently
anti-Ro52 kDA positivity (p=0.006 vs.
“non-ILD”), lymphopenia (p=0.015 vs.
“ILD”), and fever (p<0.001 vs. other
groups). Only a few patients had a his-
tory of smoking exposure (10, 24%,
“non-ILD”; 18, 24%, “ILD”; 6, 19%,
“RP-ILD”; p=0.102). Ferritinemia dos-
age (median 1324 ng/ml, IQR 705-
2097) was fully available only in “RP-
ILD” patients, whereas other groups
had a relevant number of missing val-
ues, that did not allow the comparison.
HRCT patterns of lung involvement
at presentation, reported in Figure 2,
were not statistically different between
ILD and RP-ILD patients (p=0.213).
The median FVC% at diagnosis was
79% (IQR 67-90) in the “ILD” group
and 73% (IQR 64-87) in the “RP-ILD”
(p=0.855, unpaired sample t-test). The
median DLCO% at diagnosis was 57%
(IQR 44-70) in the “ILD” group and
58% (IQR 50-67) in the “RP-ILD”
(p=0.753, unpaired sample t-test). PFTs
and DLCO were not available in 7 RP-
ILD patients because of a very acute on-
set of the condition.

- Evolution and outcome

Twenty-six patients died during the fol-
low-up (17%), 19 of them (73%) were
in the “RP-ILD” group, 2 (8%) in the
“non-ILD” group, and 5 (19%) in the
“ILD” group (Fig. 4). “RP-ILD” was
the direct cause of death in 12 patients
(46% of all deaths), other 5 patients
(19%) died for infectious complica-
tions of immunosuppressive treatment
(in particular one patient 2 months after
lung transplantation), one patient (4%)
died 18 months after ICU discharge
due to chronic progression of ILD and
another one (4%) died for suffocation,
due to deglutition muscle involvement.
Of note, among the 13 patients (9% of
total) that had an isolated ILD at disease
onset, 4 (31% of isolated ILD) devel-
oped RP-ILD, and 3 of them died. One
(4%) “RP-ILD” patient who died due to
respiratory failure was diagnosed with

colorectal cancer at the autopsy. One
(4%) “ILD” patient died 23 months af-
ter disease onset due to respiratory fail-
ure in the setting of slowly progressive
respiratory involvement. Two patients
(8%) died for cancer progression (one
“non-ILD” and one “ILD”). In 4 cases
(16%) the causes of death were not de-
fined (3 in the “ILD” and 1 in the “non-
ILD” group), but RP-ILD was excluded
in all these cases. Only 3 out of 149 pa-
tients (2%) were lost to follow-up, after
8, 10, and 51 months respectively. The
Kaplan-Meier survival curve is reported
in Figure 5. The log-rank test confirmed
that survival was significantly reduced
in the “RP-ILD” group (p<0.001 at
month 12, 18, 36, and overall). Treat-
ments performed in the “RP-ILD” co-
hort, during ICU hospitalisation and in
the 6 months before the admission, are
reported in Table II. In the 6 months
before ICU admission, 28 RP-ILD pa-
tients (87%) were treated with immuno-
suppressants. Most of them were treated
with steroids (10, 31%), even in pulses
(4, 13%), whereas cyclosporine, my-
cophenolate mofetil, cyclophosphamide
(IV), and rituximab (IV) were used in
6 cases each (19%). Six patients (19%)
were also treated with high-dose intra-
venous immunoglobulins, whereas 4
patients had an onset directly in ICU,
without previous immunosuppressive
treatment. In ICU, patients were treated
with steroid pulses (18, 56%), cyclo-
phosphamide IV (14, 44%), rituximab
(10, 31%), cyclosporine (8, 25%) and
mycophenolate mofetil (6, 19%), in
some cases even in sequence. Intrave-
nous high dose immunoglobulins were
used in 8 cases (25%), whereas extra
corporeal membrane oxygenation was
adopted in 6 cases (19%). No patients
were treated with plasmapheresis, event
those on ECMO. One patient under-
went lung transplantation but died two
months later because of lethal infection.
In one patient the disease course was
so aggressive that it was not possible to
start any immunosuppressive treatment.
The drugs with the best performance,
based on the rate of patients alive af-
ter hospital dismission and without
subsequent chronic progression of the
disease, were mycophenolate mofetil (5
responders, 1 not responder, 83%), and

Clinical and Experimental Rheumatology 2022
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Table I. Main patients’ characteristics according to different sub setting (patients without ILD; patients with ILD but without RP-ILD; patients with
RP-ILD). If not otherwise specified, percentages are referring to correspondent column population.

No ILD ILD RP-ILD P (significance < 0.05)
Number of patients (% of the cohort) 41 (275 ) 76 (51 )[32 ( 215 )
35 ( 85 ) 49 ( 64 )16 ( 50 )
Fi les (% 0.005*
Sialesi() reference p=0.017*7 p=0.001*7
. . 44 (32-56)] 53 (42-64 )[58 ( 49 - 68 )
Median age at disesse onset (IQR) reference 50,052 £=0.006 0.006©
Median diagnostic delay (IQR) S (2-12)] 35 (2-9)|3 (2 -38) 0.705£
. 24 ‘(.8 —98) 21 ( 9 -56 ) 8 ( 4 -1 )
Median follow-up (IQR) p=0.002 £<0.001 P 0.001f
ANA test negative (%) 22 (54 ) 34 (45 )14 ( 44 )
ANA test pattern speckled (%) 10 (24 )| 18 ( 24 )|s ( 16 )
ANA test pattern homogeneous (%) 6 (5 ) ( 10 )8 ( 25 ) 0.170§
ANA test pattern nucleolar (%) 3 (7 ) 7 (9 )1 ( 3 )
ANA test other patters (%) 0O (0 ) 9 (12 )|la ( 12 )
ANA cytoplasmic positivity (%) 5 (122) 16 (211 )7 ( 219 ) 0.444
: 7 (171)] 25 (329 )[15 ( 469 ) .
Anti-Ro52 kDa positivity p=0.006A p=0.170%A e 0.023
] 20 (49 ) 26 ( 34 )[19 ( 59 ) .
fymphapents p=0.124*A p=0.015*A reference O
; 31 (76 ) 34 ( 45 )19 (59 )
0, . *
Muscle involvement (%) p=0.001*A i p=0.165* 0.005
Symptomatic (% of patients with muscle involvement) 26 ( 84 ) 28 ( 8 )19 ( 100 ) 0.138*
Asymptomatic (% of patients with muscle involvement) 5 (16 ) 6 ( 18 )lo ( 0 ) i
Arthritis 21 ( 51 )| 42 ( 39 )13 ( 41 ) 0.381*
AC!?/EULAR 2010 RA classification criteria, number (% of arthritis 14 (67 ) 16 ( 38 )|7 ( 54 ) 0.093*
patients)
Skin involvement (%) 28 (68 )| 58 ( 76 )25 ( 78 ) 0.553*
Raynaud's phenomenon 12 (29 ) 25 ( 33 )|8 ( 25 ) 0.416*
9 (22 ) 15 ( 20 )19 ( 59 )
9 *
aver (%) p<0.001*A p<0.001*~ Reference i
Dermatomyositis (%) 21 (51 )] 27 (35 )16 ( 50 )
Amyopathic dermatomyositis (%)§ 7 (17 ) 31 ( 41 )|9 (| 28 )
Polymyositis (%) 3 (7 3 (a4 )1 ( 3 0.099§
Overlap myositis (%)§ 8 (20 ) 6 ( 8 )2 ( 6 )
IPAF/UCTD (%) 2 (5 )9 (12 )la ( 13 )

ILD: interstitial lung disease; RP-ILD: rapidly progressive interstitial lung disease; ANA: antinuclear antibodies; RA: rheumatoid arthritis; IPAF: interstitial
pneumonia with autoimmune features; UCTD: undifferentiated connective tissue disease.
Statistical analysis: *y?; SFisher’s exact test; © one-way Anova with Bonferroni post-hoc test; “Kruskal-Wallis test. Asignificant p-value <0.025.

rituximab (5 responders, 5 not respond-
ers, 50%). The drugs with the worst
performance were cyclophosphamide
(5 responders, 9 not responders, 36%),
cyclosporine and high dose intravenous
immunoglobulins (for both 1 respond-
er, 7 not responders, 12.5%).
Regarding the treatment of other
groups, non-ILD patients (n=41) were
treated with corticosteroids in 39 cases
(95%), that were administered as IV
bolus (methylprednisolone 1 g/day for
3 consecutive days) in 5 cases (12%).
Hydroxychloroquine was prescribed in
20 cases (50%) and stopped in 3 (15%),
methotrexate in 22 cases (54%) and
stopped in 9 (41%), cyclosporine in 6
(15%) and stopped in 3 (50%), tacroli-
mus in 2 (5%), azathioprine in 11 (27%)
and stopped in 4 (36%), mycophenolate
mofetil in 6 (15%) and stopped in 2
(33%), rituximab in 7 (17%), IVIG in 6
(15%) and stopped in 1 (17%).

Clinical and Experimental Rheumatology 2022

All but one patient referring to “ILD”
group (n=76) were treated with corti-
costeroid (75/76; 99%), that were ad-
ministered as IV bolus (methylpredni-
solone 1 g/day for 3 consecutive days)
in 26 cases (35%). Of note, in 5 out of
these 26 patients (19%), the bolus was
administered due to muscle disease ac-
tivity and not to ILD. Hydroxychloro-
quine was prescribed in 23 cases (30%)
and stopped in 10 (43%), methotrexate
in 19 cases (25%) and stopped in 10
(53%), cyclosporine in 23 (30%) and
stopped in 12 (52%), tacrolimus in 8
(11%) and stopped in 3 (37%), azathi-
oprine in 18 (24%) and stopped in 11
(61%), mycophenolate mofetil in 29
(23%) and stopped in 7 (24%), cyclo-
phosphamide in 21 (28%) and stopped
in 2 (10%), rituximab in 19 (25%)
and stopped in 1 (5%), abatacept was
prescribed in 1 case (1%), IVIG in 14
(18%) and stopped in 1 (7%). Drugs

were considered as stopped only if the
withdrawal was due to infectiveness or
side effects. The majority of patients
received more than one immunosup-
pressant during the follow-up, even in
association.

Conclusions

To the best of our knowledge, this is
the largest anti-MDAS positive cohort
ever collected and one of the few de-
scribing a non-Asian setting. In anal-
ogy with previous reports (8-15, 22),
we observed that anti-MDAS antibod-
ies were associated with a relatively
high frequency of RP-ILD and mortal-
ity rate. In our cohort, 21% of patients
had RP-ILD, whereas in Asian patients
it is reported in up to 75% of cases
(23), with the lower prevalence (33%)
observed in a recently described Indian
cohort of 25 patients (24). This hetero-
geneity might have accounted for the
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Cause of death (%, n=26 patients)

Not defined

Cancer
8%

Chronic ILD progression in ILD
without RP
4%

Alimentary suffocation after RP-ILD
partial recovery
4%

RP-ILD
42%

Chronic ILD progression in RP-ILD

4%

RP-ILD and cancer
4%

Fig. 4. Cause of death in the overall cohort.

RP-ILD and Infection
19%

ILD: interstitial lung disease; RP: rapidly progressive.

100

90 -

80

Log-rank test:

20 ~ P<0.001

Overall log-rank test: p<0.001

Log-rank test:

Log-rank test: P<0.001 P<0.001

No ILD

ILD (no RP)

T |
24 36

Fig. 5. Kaplan-Meier survival curves and Log-Rank test p-values (overall, and considering a cut-off

time of 12, 24 and 36 months).

ILD: interstitial lung disease; RP: rapidly progressive.

lack of a shared definition of RP-ILD
(8-15). Surely, our definition was more
stringent, since we aimed to avoid se-
lection bias linked to the retrospective
and multicentre nature of the study.
However, it is also possible that the ge-
netic background of the evaluated pop-
ulations, not including Asian patients,
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might have accounted for a lower prev-
alence of RP-ILD and thus for a lower
rate of overall mortality. This hypoth-
esis is supported also by the similar
prevalence of RP-ILD (18%) observed
in a recent French study which, how-
ever, included some patients of Asian
ancestry (19).

In most of the cases arthritis, myositis,
and cutaneous findings were observed at
diagnosis and they may be considered a
useful warning signal for the suspicion
of this syndrome and an indication for
the anti-MDAS antibodies search in ILD
patients (25). Our results are partially in
contrast with a recent French report on
19 ICU admitted patients (18), describ-
ing an exclusive lung involvement in
about one-third of cases. However, this
study did not report how frequently
these patients performed a complete
rheumatological evaluation. This is not
a secondary issue, since CTDs signs are
not always easily detectable (25-27).
Furthermore, as reported in a recently
described US cohort (16), muscle in-
volvement in our patients was mainly
symptomatic or subclinical, in contrast
to the Asian case series (15, 24, 29, 30)
which reported mainly amyopathic dis-
eases. Muscle involvement seems to
be not so rare also in another recently
described French cohort, with one-third
of the cases presenting proximal muscle
weakness, and about the 50% with in-
creased CK levels (19), as a further con-
firmation of the possible occurrence of
ethnicity related clinical phenotype dif-
ferences and polymorphisms in HLA of
anti-MDAJS antibodies positive patients.
Interestingly, the hierarchical analysis
of patients enclosed in this study iden-
tified 3 groups at different prognoses,
based on the occurrence of RP-ILD
(worst prognosis), dermo-rheumatology
findings (good prognosis), and male
patients with severe skin vasculopathy,
and myositis signs (intermediate prog-
nosis). In our cohort, the prognosis was
influenced only by RP-ILD occurrence,
whereas other patients had substantially
a good prognosis, without substantial
difference in the prevalence of other
clinical findings. Furthermore, the dif-
ferent timing of occurrence of main
clinical findings we showed leads the
patients to a possible change of cluster
during the follow-up.

A large number of patients fulfilled the
ACR/EULAR Classification Criteria
for Rheumatoid Arthritis (21), but only
a few were classified as having an over-
lap with RA, indicating that joint in-
volvement is only scarcely considered
in these patients, even in case of typical
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Table II. therapies administered in RP-ILD patients, during ICU admission, stratified according to the outcome (alive after hospital dis-
charge, and without subsequent ILD progression, or death during hospitalisation of for ILD subsequent progression), and to therapies
performed in the 6 months previous ICU admission.

RP-ILD Number Steroid Steroid  Cyclosporine Micophenolate Cyclophos- Rituximab (IV) IVIG ECMO No immuno-
(%) pulses (PO) (PO) mofetil (PO) phamide (IV) suppressive
(1 g/day for treatment
3-5 days, IV)
In ICU (alive) 13 (41) 5 (16) 1 (3) 1 (3) 5(16) 5(16) 5(16) 1 (3) 2 (6) 0(0)
In ICU (death)* 19 (59) 13 (41) 0 (0) 7(22) 1(3) 9(28) 5(16) 7(22) 4 (13) 1(3)
In the 6 months before 28 (87%) 4(13) 6 (19) 6 (19) 6 (19) 6 (19) 6 (19) 6 (19) 0(0) 3(9.5%)

ICU admission

ICU: intensive care unit; MMF: mycophenolate mofetil; RTX: rituximab; IVIG: intravenous immunoglobulins; ECMO: extracorporeal membrane oxygena-

tion; PDN: prednisone; I'V: intravenous; PO: per os.

clinical presentation. Interestingly, the
clinical spectrum time course we ob-
served in anti-MDAS positive patients
was quite similar to that of ASSD (1,
31-33), characterised by the occurrence
of ex-novo findings in the 50% of cases,
in line with a previous report (14).
Approximately a third of our anti-
MDAS positive patients were con-
comitantly positive for anti-Ro52 kDA
antibodies. A similar percentage was
completely negative for baseline auto-
immune profile generally applied in the
screening of ILD (ANA test, including
cytoplasmic positivity, anti-ENA an-
tibodies, Rheumatoid factor, and anti-
cyclic citrullinated peptide antibodies)
(14), thus indicating that the suspect
of the anti-MDAS syndrome should be
considered even in patients with a com-
pletely negative autoimmune profile.
ANA assessment was performed with
IIF but its execution in different labora-
tories and the use of different kits may
have partially affected the results.
NSIP was the most frequent HRCT pat-
tern, observed in about 2/3 of cases, not
rarely associated with OP, in line with
previous reports on MDAS patients
(34). Interestingly 14 patients (13%)
had a UIP-like pattern, indicating that
clinicians should consider anti-MDAS
antibodies occurrence independently
to the underlying ILD pattern. FVC
and DLCO were not different in both
groups with lung involvement, but it
was not possible to collect baseline
PFTs in some RP-ILD cases for the
very acute onset of respiratory failure.
Furthermore, in consideration of the
very highly variable length of follow-
up, we were not able to compare PFT
evolution in ILD subgroups.
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Interestingly, ICU admission occurred
generally early during the ILD course,
as observed also in other studies (19),
suggesting that the first months after
lung involvement occurrence are at
higher risk for RP-ILD, and require a
close follow-up. In particular, we ob-
served that ICU admission was more
common in the first 12 months from
ILD onset. We think that a strict mul-
tidisciplinary follow-up of anti-MDAS
positive patients is mandatory at least in
the first 12 months from ILD onset, as
the 84% of RP-ILD occurred during this
timeframe.

Fever and lymphopenia were other
common findings, in particular in RP-
ILD patients. Fever may be a confound-
ing factor, especially when the baseline
autoimmune screening is negative: in
such cases, the suspicion of infection
may delay the immunosuppressive
treatment. On the other hand, although
previously included in the RP-ILD
risk factors (11), we cannot exclude
that lymphopenia in our cohort could
be sometimes drug- and not disease-
related. However, a pathogenetic link
between lymphopenia and RP-ILD
could be found by suggesting a possible
role of viral infections in triggering RP-
ILD, also considering the well-known
antiviral function of MDAS5 (35,36).
Although we confirmed increased ferri-
tinaemia levels in RP-ILD patients (36,
37), we were not able to determine its
relevance in other groups. In analogy
with previous reports, the outcome of
our RP-ILD patients was unfavourable.
To this purpose, many patients devel-
oped RP-ILD despite previous strong
and multiple immunosuppressive thera-
pies, including mycophenolate mofetil,

and rituximab, the drugs with the bet-
ter performance in ICU (Table II), thus
underlying the need for better RP-ILD
risk stratification and treatment defini-
tion. Of note, none of the patients with
RP-ILD we included in the study, even
those on ECMO, was treated with plas-
mapheresis. Between the treatments
performed in non-RP-ILD patients,
mycophenolate mofetil, rituximab and
IVIG had the lower rate of withdrawal.
In one patient, lung transplantation was
not effective, and the patient died for
infectious complications of the immu-
nosuppressive therapy.

We also showed that anti-Ro52 kDa an-
tibodies positivity is more commonly
observed in RP-ILD patients, thus con-
firming the prognostic impact of these
antibodies also in non-Asian settings
(39). On the contrary, we did not con-
firm the prognostic role of arthritis and
RP (19), which were equally distributed
between the 3 established groups.
Lastly, the relationship between anti-
MDAS antibodies and cancer must be
clarified, since, in our retrospective
study, this association was found only in
a few patients unlike what was recently
described in a Spanish case series (8),
but in line with another recent French
study (19). This discrepancy might at
least in part have been explained by
the lack of a systematic search for oc-
cult neoplasia in our series, in particu-
lar in those RP-ILD patients who had
an unfavourable outcome. We cannot
exclude that in these cases treatment re-
fractoriness could have been related to
occult neoplasia.

The main limitation of our study is its
retrospective design, which entails the
risk of missing data and heterogeneity

281



Lung involvement in anti-MDAS syndrome / L. Cavagna et al.

of clinical, therapeutic, functional, and
laboratory measures.

On the other hand, given the rarity of
this disease, retrospective multicentre
studies are a necessary starting point.
Another limitation is the collection
of data from different centres, which
may have jeopardised the reliability of
data. On the other hand, due to the rar-
ity of the disease, the collaboration of
numerous sites is necessary to recruit
a significant number of patients. To
homogenise the results among differ-
ent centres, the same commercial kit
for detection of anti-MDAS antibodies
was used and enrolment of patients was
allowed only in tertiary centres.

In conclusion, we can confirm the neces-
sity of a multidisciplinary approach and
the search for rare myositis-specific anti-
bodies in patients with ILD, even in the
case of rapidly progressive pulmonary
disease (40). We can also stress the need
to rule out the presence of occult neo-
plasia and possible infective trigger in
these patients since they might influence
response to aggressive immunosuppres-
sive regimens. Shared expertise between
Rheumatologists, Pulmonologists, and
ICU specialists is the only possible way
to deal with such a burdening condition
and it is the first necessary step for the
identification of the best treatment op-
tions to be applied in these patients.
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