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Abstract
Myositis-specific (MSAs) or-associated autoantibodies (MAAs) have been linked to particular clinical phenotypes of idiopathic
inflammatory myopathies (IIM) and appear to aid diagnosis. The objective of this study was to analyze the prevalence of MSAs
and MAAs and their possible clinical associations in Greek IIM patients. This study comprised 95 IIM patients classified based
on the 2017 EULAR/ACR classification criteria. All patients had MSAs and MAAs measured in their sera by line immunoblot
assay. Dermatomyositis was the most prevalent IIM clinical subtype.MSAswere found in 44% of the patients, whereasMAAs in
23%. The most frequently detected MSAwas anti-Jo-1 (22%), while the most frequently detected MAAwas anti-Ro-52 (30%).
The distributions ofMSAs/MAAs did not differ between the five IIM subgroups, except for anti-Mi-2 which was only detected in
dermatomyositis patients. Patients with at least one MSA and/or MAA positivity showed more frequently IIM characteristic skin
rashes, while those presenting solelyMAA positivity had more often puffy hands and Raynaud’s phenomenon. Anti-Jo1-positive
patients presented more frequently lung disease, while anti-Ro52 positivity related to mechanic’s hands. Anti-Ro-52 and anti-Jo-
1 strongly associated with one another. Prevalence of IIM subtypes and of MSAs/MAAs in our patients is in line with published
reports in populations of similar geographic distribution. While MSA and/orMAA positivity did associate with particular clinical
manifestations, it did not predict in our cohort specific IIM subgroup as defined by the latest EULAR/ACR classification criteria.
Future studies are warranted to conclusively decide if these autoantibodies, measured with a standardized method, should or not
be incorporated in every day clinical practice to aid IIM diagnosis.
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Introduction

Idiopathic inflammatory myopathies (IIM) are a group of
diseases characterized by muscle inflammation and by a
great variety of clinical manifestations from many different
organs. IIM were first classified by Bohan and Peter [1, 2]
into five distinct clinical groups: polymyositis (PM), derma-
tomyositis (DM), DM/PM associated with neoplasia, child-
hood DM/PM associated with vasculitis, and DM/PM asso-
ciated with collagen-vascular disease [1, 2]. In an effort to
include characteristics from muscle biopsy specimens, in
1991, Dalakas [3] formulated IIM diagnostic criteria includ-
ing specific histopathologic features and incorporated one
more clinical entity, the sporadic inclusion body myositis
(sIBM), in the IIM groups. A few years later, in the revised
criteria [4], the DM spectrum was expanded to include the
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amyopathic dermatomyositis (ADM). Since the description
of different clinical subsets and the deeper understanding of
IIM pathogenetic aspects, the discovery of autoantibodies
that have been linked to specific IIM phenotypes and clinical
course, appears to aid the classification, diagnosis, and prog-
nosis of the different IIM groups [5–7]. Autoantibodies
found in IIM patients have been classified into myositis-
specific autoantibodies (MSAs), which are found exclusively
in IIM, and myositis-associated autoantibodies (MAAs),
which can be encountered in other connective tissue diseases
as well [8]. Nonetheless, to date, studies have not concluded
with certainty on the pathogenetic, diagnostic, and prognos-
tic role of all of these autoantibodies, since different patient
populations have been evaluated [9, 10] and variable sensi-
tivity and specificity detection methods have been used. This
has led to their non-incorporation in the most recent IIM
classification criteria [11].

The aim of this study was to detect the prevalence and
possible clinical associations of MSAs and MAAs in a cohort
of Greek IIM patients who were classified based on the latest
IIM criteria [11].

Patients and methods

Study population

Hundred eighteen IIM patients fulfilling the 2017
EULAR/ACR classification criteria [11] were currently
followed in four Rheumatology sections (Department of
Pathophysiology, First Department of Propaedeutic and
Internal Medicine, Medical School, University of Athens;
Institute for Autoimmune Systemic and Neurological
Diseases, Athens/Greece, and Department of Internal
Medicine and Clinical Immunology, Euroclinic Hospital,
Athens/Greece). Forty-three had already been tested for
MSAs and MAAs (MSAs/MAAs) using a line immuno-
blot assay during their evaluation process and the remain-
ing 75 patients were asked to participate in the evaluation
of autoantibody profile in their sera after receiving in-
formed consent. One patient had passed away within the
past 3 months due to pre-existing neoplasia, 22 were either
not available or refused to undergo testing, and the remain-
ing 52 were tested for MSAs/MAAs using the immunoblot
assay.

The study was approved by the Ethical/Scientific
Committee of the Athens Medical, School National and
Kapodistrian University (1718024741-19/04/2018).

Autoantibody detection

Myositis autoantibody profile in all patients included in
the study was assessed by line immunoblot assay

(EUROLINE: Autoimmune Inflammatory Myopathies 16
Ag, EUROIMMUN, Lübeck, Germany) according to the
manufacturer’s protocol. This assay detects the following
MSAs: anti-Jo-1, anti-PL-7, anti-PL-12, anti-EJ, anti-OJ,
anti-Mi-2 alpha, anti-Mi-2 beta, anti-TIF1γ, anti-MDA5,
anti-NXP2, anti-SAE1, and anti-SRP as well as the
MAAs: anti-PM-Scl100, anti-PM-Scl75, anti-Ku, and an-
ti-Ro-52. The results were defined for each autoantibody
as negative, weakly, moderately, or strongly positive by
two independent researchers (FNS and CPM) who were
blind to the patients’ clinical data. Only the moderate or
strong reactivity results were taken into account.

Patients’ characteristics

Demographic, clinical, laboratory/serological, and
treatment-related data were obtained from the patients’
medical records. More specifically, clinical symptoms at
disease onset were grouped based on organ involvement.
For skin involvement, presence of heliotrope rash,
Gottron’s papules or sign, puffy hands, V-sign rash, me-
chanic’s hands, facial erythema, Shawl sign, calcinosis, or
Raynaud’s phenomenon was recorded. For articular in-
volvement, the presence of arthralgia or arthritis was not-
ed. Lung involvement in the form of interstitial lung dis-
ease (ILD) was considered present when characteristic
lung parenchymal findings, such as linear opacities,
ground-glass opacities, reticulation, patchy areas of con-
solidation and peribronchovascular thickening, or their
combination, were documented on chest high-resolution
computed tomography. Serum levels of creatine kinase
(CK), lactate dehydrogenase (LDH), alanine aminotrans-
ferase (ALT), and aspartate aminotransferase (AST)
higher than the respective upper normal limit on at least
two separate occasions were considered as elevated, pro-
vided that there was no other obvious cause for their in-
crease. Treatment-related data were recorded and present-
ed as therapeutic modalities ever received from the time
of diagnosis until the time of the study.

Statistical analysis

Statistical analysis was performed using SPSS 24 software.
Qualitative data are presented as count (percentage) and
quantitative data as the mean ± SD. Qualitative variables
regarding the prevalence and clinical associations of auto-
antibodies in different clinical subsets of IIM were com-
pared using Chi square and Fisher’s exact tests and quan-
titative variables were compared using Student’s t test. P
value ≤ 0.05 was considered statistically significant.
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Results

IIM classification, patient characteristics, and clinical
manifestations

The study cohort included 95 patients, women in their major-
ity (76%), with a mean age of 58.3 ± 14.3 years and mean
disease duration 6.8 ± 5.3 years. Based on the 2017 EULAR/
ACR criteria web calculator [11], 60% of the patients were
classified as definite IIM (mean probability 97.6 ± 6.1%, min-
imum score without muscle biopsy 8.8/with muscle biopsy
9.3), 37% as probable IIM (mean probability 71.7 ± 14.4%,
minimum score without muscle biopsy 6.5/with muscle biop-
sy 7.3), and 3% as possible IIM (mean probability 52.3 ±
1.5%, minimum score without muscle biopsy 5.4). As to the
subgroups of IIM, 46% classified as DM, 31% as PM, 18% as
ADM, 4% as juvenile DM (JDM), and 1% as IBM. Regarding
the different IIM clinical manifestations in these five sub-
groups, symmetrical proximal muscle weakness of upper
and/or lower limbs was equally frequent in DM, PM, JDM,
and IBM patients, while, as expected, was absent in ADM
patients (P < 0.001). On the other hand, the classical cutane-
ous manifestations of DM (heliotrope rash, Gottron’s papules
and Gottron sign) were significantly more prevalent in DM,
ADM, and JDM, while they were not seen in PM and IBM
patients (P < 0.001, P = 0.0029, P = 0.003 respectively). V-
sign rash and facial erythema were documented in similar
frequency in DM and ADM patients, less frequently in PM
patients, and was absent in JDM and IBM patients (P = 0.048,
P = 0.020 respectively). Muscle enzymes, at disease diagno-
sis, were significantly less elevated in ADM patients com-
pared to other IIM subgroups (P < 0.001) (Table 1).
Neoplasia preceding or following IIM diagnosis was equally
frequently attested in DM and PM patients, while none of the
ADM, JDM, or IBM patients had such history before or dur-
ing the years of follow-up (Table 1). Therapeutic modalities
ever used to treat the patients in the different IIM subgroups
did not differ (Table 1).

Myositis autoantibodies and IIM subgroups

MSA/MAAs were positive in 77% patients. Of those, 44%
had only MSA positivity, 23% had only MAA positivity,
33% had MSA and MAA positivity, while 23% were MSA
and MAA negative. Among MSAs, the anti-synthetase anti-
bodies (ASAs) (anti-Jo1, anti-PL-12, anti-PL-7 anti-EJ, and
anti-OJ) were the most prevalent autoantibodies (27%).
Among the ASAs, anti-Jo1 was most frequently detected
(80%), while it was the second most frequent autoantibody
in the entire cohort (22%). The MAA anti-Ro52 was the most
frequently present (31%) autoantibody in the entire cohort. In
the different IIM subgroups, prevalence of MSAs and/or
MAAs did not differ significantly. Interestingly, the

appearance of anti-Jo1 antibody was uniformly distributed
among DM, PM, ADM, and JDM, while the rest of the
ASAs were only detected in the DM subgroup; anti-Mi2
was detected only in the DM subgroup, while anti-SAE and
anti-Ku were more prevalent in ADM patients. JDM patients
were positive only for anti-Jo1, anti-Ro52, and anti-PMScl75,
while the single IBM patient included in the study had no
autoantibody positivity (Table 2).

Myositis autoantibodies
and demographic/clinical/laboratory associations

Stratifying IIM patients based on whether they tested positive
for any MSAs/MAAs, the IIM patients in the autoantibody-
positive group were significantly more women (81%) com-
pared to the autoantibody-negative group (59%, P = 0.049).
From all clinical manifestations studied, the MSA-/MMA-
positive patients did only differ in the prevalence of IIM char-
acteristic skin rashes (heliotrope rash, Gottron’s papules or
sign, puffy hands, V-sign rash, mechanic’s hands, facial ery-
thema, Shawl sign) compared to the MSA-/MMA-negative
patients (79% versus 59% respectively, P = 0.020).

When considering onlyMSA positivity, the MSA-negative
IIM patients demonstrated more frequently elevated serum
muscle enzymes at presentation, compared to the MSA-
positive IIM patients (85% versus 62%, P = 0.011). From
theMSAs, when evaluating the ASAs, ASAs-positive patients
presented more frequently with Gottron’s papules (18% ver-
sus 8%, P = 0.038), mechanic’s hands (8% versus 4%,
P < 0.001), facial erythema (43% versus 12%, P = 0.014),
and ILD (44% versus 19%, P = 0.015) whereas tended to have
more dysphagia/esophageal dysmotility (P = 0.058) and ar-
thralgias (P = 0.067) compared to the ASAs-negative patients.
IIM patients who presented solely MAA positivity tended to
have more often puffy hands (23% versus 8%, P = 0.054) and
Raynaud’s phenomenon (35% versus 15%, P = 0.058) com-
pared to the MAA negative. When associating the more prev-
alent MSAs/MAAs in our cohort to all clinical parameters
studied, anti-Ro52-positive patients tended to present more
frequently with mechanic’s hands (Fig. 1). Anti-Jo1-positive
patients presented more frequently arthralgias and ILD and
less frequently facial erythema. Anti-SRP and anti-Ku posi-
tivity did not contribute significantly to any particular clinical
characteristic. Anti-PMScl75-positive patients had more fre-
quently puffy hands and Raynaud’s phenomenon. Anti-TIF1γ
positivity tended to associate with more frequent Gottron’s
papules, myalgias/muscle tenderness, and muscle weakness
of proximal upper extremities. Anti-Mi2α positivity is asso-
ciated with more frequent presentation of Gottron sign and
puffy hands. Anti-SAE1 reactivity is associated with the pres-
ence of Gottron sign and dysphagia/esophageal dysmotility
(Fig. 1).
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Table 1 Demographic, clinical, and laboratory characteristics as well as
treatmentmodalities ever used for the entire cohort of the IIM patients and
for the five IIM subgroups separately. All parameters are expressed as

frequencies and percentages for the categorical variables or as means ±
standard deviations (SD) for the continuous variables

All patients (n = 95) DM (n = 44) PM (n = 29) ADM (n = 17) JDM (n = 4) IBM (n = 1) P

Female gender 72 (76) 33 (75) 21 (72) 15 (88) 3 (75) 0 (0) ns

Age of disease onset, years (mean ± SD) 48.2 ± 16 49.5 ± 15.3 52.3 ± 13.8 43.8 ± 13.8 16.2 ± 0.9 71 < 0.001

Current age, years (mean ± SD) 58.3 ± 14.3 60.0 ± 14.7 61.0 ± 4.9 53.5 ± 13.0 35.2 ± 5.1 77 0.002

Disease duration, years (mean ± SD) 6.8 ± 5.3 7.8 ± 6.9 6.10 ± 4.9 5.1 ± 8.1 9.5 ± 4.4 1 ns

Clinical manifestations at disease onset

Weight loss 7 (7) 4 (9) 3 (10) 0 (0) 0 (0) 0 (0) ns

Fever 15 (16) 8 (18) 4 (14) 0 (0) 3 (75) 0 (0) 0.007

Myalgias/muscle tenderness 55 (58) 31 (70) 15 (52) 5 (29) 3 (75) 1 (100) 0.038

Neoplasia preceding/following IIM
diagnosis

12 (13) 7 (16) 5 (17) 0 (0) 0 (0) 0 (0) ns

Heliotrope rash 35 (37) 24 (54) 0 (0) 9 (53) 2 (50) 0 (0) < 0.001

Gottron’s papules 16 (17) 9 (20) 0 (0) 6 (35) 1 (25) 0 (0) 0.029

Gottron sign 25 (26) 17 (39) 0 (0) 6 (35) 2 (50) 0 (0) 0.003

V-sign rash 29 (30) 17 (39) 4 (14) 8 (47) 0 (0) 0 (0) 0.048

Facial erythema 33 (35) 18 (41) 6 (17) 10 (59) 0 (0) 0 (0) 0.020

Shawl sign 6 (6) 4 (9) 0 (0) 2 (12) 0 (0) 0 (0) ns

Mechanic’s hands 6 (6) 1 (2) 2 (7) 3 (18) 0 (0) 0 (0) ns

Calcinosis 5 (5) 4 (9) 1 (3) 0 (0) 0 (0) 0 (0) ns

Raynaud 118 (19) 8 (18) 5 (17) 3 (17) 2 (50) 0 (0) ns

Puffy hands 10 (10) 6 (14) 2 (7) 2 (12) 0 (0) 0 (0) ns

Oral mucosa ulcers 6 (7) 5 (11) 0 (0) 1 (6) 0 (0) 0 (0) ns

Musculoskeletal manifestations

Arthralgias 35 (37) 15 (34) 12 (41) 5 (29) 3 (75) 0 (0) ns

Non-erosive arthritis 7 (7) 2 (4) 4 (14) 1 (6) 0 (0) 0 (0) ns

Symmetrical muscle weakness of proximal
upper extremities

59 (62) 33 (75) 21 (72) 0 (0) 4 (100) 1 (100) < 0.001

Symmetrical muscle weakness of proximal
lower extremities

71 (75) 40 (91) 26 (90) 0 (0) 4 (100) 1 (100) < 0.001

Proximal leg muscles weaker that distal 59 (62) 31 (70) 24 (83) 0 (0) 4 (100) 0 (0) < 0.001

Dysphagia or esophageal dysmotility 18 (19) 9 (20) 7 (24) 1 (6) 1 (25) 0 (0) ns

Lung involvement-interstitial lung disease 25 (27) 13 (29) 7 (24) 5 (33) 0 (0) 0 (0) ns

Elevated serum levels CK or LDH or
SGOT or SGPT

74 (78) 36 (82) 27 (93) 6 (35) 4 (100) 1 (100) < 0.001

Thyroid dysfunction at the time of diagnosis 6 (6) 1 (2) 3 (11) 2 (12) 0 (0) 0 (0) ns

Statin use at the time of diagnosis 7 (7) 1 (2) 4 (14) 2 (12) 0 (0) 0 (0) ns

Treatment with GC 85 (89) 33 (59) 26 (90) 14 (87) 4 (100) 1 (100) ns

Treatment with MTX 75 (79) 38 (86) 22 (76) 11 (6) 4 (100) 0 ns

Treatment with CyS-A 15 (16) 10 (23) 2 (7) 1 (6) 2 (50) 0 ns

Treatment with AZA 27 (29) 17 (39) 7 (24) 3 (19) 0 0 ns

Treatment with RTX 21 (23) 13 (30) 4 (14) 4 (25) 0 0 ns

Treatment with IVIg 42 (45) 23 (53) 12 (41) 3 (19) 3 (75) 1 (100) ns

Treatment with CYC 16 (17) 10 (23) 4 (14) 2 (16) 0 0 ns

Treatment with MMF 9 (10) 4 (9) 4 (14) 1 (6) 0 0 ns

IIM idiopathic inflammatory myopathies, DM dermatomyositis, PM polymyositis, ADM amyopathic dermatomyositis, JDM juvenile dermatomyositis,
IBM inclusion body myositis, CK creatine kinase, LDH lactate dehydrogenase, SGOT aspartate aminotransferase, SGPT alanine aminotransferase, GC
glucocorticoids,MTX methotrexate, Cys-A cyclosporine-A, AZA azathioprine, RTX rituximab, IVIg intravenous immunoglobulins, CYC cyclophospha-
mide, MMF mycophenolate mofetil
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Co-existence of MSAs and MAAs

Among the MSA-/MAA-positive patients, 20% had dual au-
toantibody positivity, 11% had triple autoreactivity, while only

5% had more than three positive autoantibodies. Few MSAs
were detected in combination with MAAs. ASAs and anti-Ku
autoantibodies were found in four patients (P = 0.042), while
ASAs and anti-PMScl75 in three patients (P = 0.034). Anti-

Table 2 Prevalence of the
myositis (specific and associated)
autoantibodies in the entire cohort
and in the five IIM subgroups.
Results are expressed as
frequencies and percentages

Myositis autoantibodies All patients
(n = 95)

DM
(n = 44)

PM
(n = 29)

ADM
(n = 17)

JDM
(n = 4)

IBM
(n = 1)

P

Positive myositis
autoantibodies

73 (77) 37 (84) 20 (69) 14 (82) 2 (50) 0 (0) ns

Anti-Ro-52 29 (30) 14 (32) 9 (31) 4 (23) 2 (50) 0 (0) ns

Anti-Jo-1 21 (22) 8 (18) 8 (28) 4 (23) 1 (25) 0 (0) ns

Anti-SRP 12 (13) 7 (16) 3 (10) 2 (12) 0 (0) 0 (0) ns

Anti-PM-Scl75 9 (9) 4 (9) 3 (10) 1 (6) 1 (25) 0 (0) ns

Anti-TIF1γ 7 (7) 1 (14) 3 (10) 3 (10) 0 (0) 0 (0) ns

Anti-Mi-2α 6 (6) 5 (11) 0 (0) 1 (6) 0 (0) 0 (0) ns

Anti-Mi-2β 6 (6) 6 (14) 0 (0) 0 (0) 0 (0) 0 (0) ns

Anti-SAE1 6 (6) 3 (7) 1 (3) 2 (12) 0 (0) 0 (0) ns

Anti-Ku 6 (6) 3 (7) 1 (3) 2 (12) 0 (0) 0 (0) ns

Anti-NXP2 4 (4) 3 (7) 1 (3) 0 (0) 0 (0) 0 (0) ns

Anti-PM-Scl100 4 (4) 2 (4) 1 (3) 1 (6) 0 (0) 0 (0) ns

Anti-PL-12 3 (3) 3 (7) 0 (0) 0 (0) 0 (0) 0 (0) ns

Anti-PL-7 1 (1) 1 (2) 0 (0) 0 (0) 0 (0) 0 (0) ns

Anti-MDA5 1 (1) 1 (2) 0 (0) 0 (0) 0 (0) 0 (0) ns

Anti-EJ 1 (1) 1 (2) 0 (0) 0 (0) 0 (0) 0 (0) ns

Anti-OJ 1 (1) 0 (0) 1 (3) 0 (0) 0 (0) 0 (0) ns

Anti-aminoacyl-tRNA
synthetases

2 (2) 1 (2) 1 (3) 0 (0) 0 (0) 0 (0) ns

Fig. 1 Association of myositis autoanibodies with particular clinical manifestations
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Ku is associated with anti-PL12 (P < 0.001) and anti-Mi2β in
two patients (P = 0.005) and with anti-SRP in three patients
(P = 0.004). The most apparent association was found be-
tween anti-Ro52 and anti-Jo-1 (P = 0.05) as well as between
anti-Ro-52 and ASAs (P = 0.025).

Discussion

In the present study, we re-classified consecutive Greek IIM
patients based on the latest IIM classification criteria [11] and
we evaluated the prevalence and possible clinical and
laboratory/serological associations of MSAs and MAAs de-
tected by a commercially available line immunoblot assay. In
the last few years, measurement of MSAs/MAAs has been
increasingly introduced in the clinical practice. For the past
decades, immunoprecipitation (IP) has been considered a re-
liable assay for the detection of the majority of MSAs; never-
theless, it has been performed only at a limited number of
research laboratories and never became a routine assay in
clinical practice. With the growing need to introduce detection
of MSAs/MAAs in the classification criteria [11, 12] as well
as in the clinical routine, the use of line immunoblot assays as
an alternative to IP has been tested. Although results are
limited and at times still controversial, there is some evidence
that line immunoblot assays could represent a reliable alterna-
tive [13–15]. Nonetheless, more studies from larger registries
are needed to harmonize these assays and improve their
accuracy.

In our cohort, DM was the most prevalent IIM subgroup,
which is in accordance with the results from the large
EuroMyostis registry [16] and with previous studies reporting
an increased prevalence of DM in southern Europe [10].
MSAs were positive in approximately half of the patients
and MAAs in one third.

These numbers are somewhat higher than those reported in
studies of patients from similar geographic origin [9, 17]. This
could be attributed to different assays used to detect myositis
autoantibodies [18] as well as to different IIM subgroups in-
cluded in these studies. More precisely, in European patients
with DM, PM, and IBM [9], MSAs/MAAs were detected by
immunoblot, enzyme-linked immunosorbent assay (ELISA),
and/or IP. In this study, MSAs were detected in approximately
one third of patients, yet not all autoantibodies currently avail-
able were measured at that time. In a series of 88
Mediterranean patients, 30% were positive for at least one
MSA and 43% for at least one MAA, measured by ELISA
and IP [17]. In a recent study [19] of Indian patients with DM,
PM, JDM, and connective tissue disease-associated myositis,
the overall prevalence of MSAs/MAAs detected by line im-
munoblot, as we have used, was similar to the prevalence of
our cohort. Although the use of different autoantibody detec-
tion methods in various studies, including ours, creates a

limitation to proper MSA/MAA prevalence comparison and
clinical association in patients with IIM, the more frequently
detected MSAs and MAAs in our cohort (anti-Jo-1, anti-Mi2,
anti-SRP, anti-TIF1-γ, anti-Ro-52, anti-PMScl75, anti-Ku,
anti-SAE1) are not different and in general have similar prev-
alence to those found in other cohorts, irrespectively of the
antibody detection method used [9, 17, 19, 20]. The only
MSA that was more prevalent in our cohort compared to the
already published series was anti-SRP [9, 17, 19, 20]. Anti-
SRP autoantibodies are known to be associated with immune-
mediated necrotizing myositis (IMNM) and are more fre-
quently found in Asian origin than in European patients. Of
note, in our cohort, the 12 patients that showed anti-SRP re-
activity did not have IMNM. Nevertheless, the prevalence of
anti-SRP varies highly among studies (0–54%) [7] and there is
a strong heterogeneity of anti-SRP positivity in IMNM and
non-IMNM subgroups [21]. Whether these differences are
due to genetic or environmental factors, or different immuno-
assays used is still questionable [7, 18], therefore, it has been
suggested that both indirect immunofluorescence and dot im-
munoassay are necessary to confirm the diagnosis of anti-
SRP-associated myositis [21].

When considering association of autoantibody positivity
with particular clinical manifestations, there are several clas-
sical MSAs (anti-Jo-1, PL-7, PL-12, EJ, OJ, Mi-2, and SRP)
known for years to be specific for PM/DM among other sys-
temic autoimmune rheumatic diseases [7]. In our cohort, in
line with the literature [8, 9, 17, 20], from the classical MSAs,
ASA positivity related to a collection of clinical manifesta-
tions depicting the anti-synthetase syndrome (ILD, arthritis,
Raynaud’s phenomenon, mechanic’s hands) and anti-Jo1 pos-
itivity associated independently with ILD. Moreover, anti-
Mi2, in our cohort, was solely detected in DM patients, in
agreement with already published reports [7, 18].

Some newer antibodies such as anti-TIF1-γ and anti-
MDA5 have the strongest evidence to also be considered
as MSAs [22, 23] and are both associated with distinct
clinical subsets of DM; anti-TIF1-γ with cancer-
associated DM and anti-MDA5 with ADM often compli-
cated by rapidly progressive ILD [22, 23]. Malignancy in
our cohort ever occurred in 13% of the total patient pop-
ulation, a prevalence identical to other large IIM cohorts
[16]. Neoplasia can develop before, concurrently, or sub-
sequently to the onset of IIM in a period of time as long
as 10 years, but is usually recognized within (before or
after) 3 years of IIM diagnosis [24]. Although it has been
shown that the prevalence of neoplasia in anti-TIF1-γ-
positive adult DM patients is high in comparison to all
other MSAs [8, 24, 25], in our cohort, anti-TIF1-γ posi-
tivity did not associate to cancer, probably either because
the mean follow-up time after IIM diagnosis in our cohort
is less than 10 years or because the mean age of our
cohort is less than 60 years of age and it has been
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postulated that in such IIM patients, the risk of cancer is
somewhat lower [8, 25].

Definition of MAAs is more vague than of MSAs, as the
former are considered autoantibodies that can be found in IIM
but are not specific for this diagnosis and may also be found in
other systemicautoimmune rheumatic diseases [7].MAAs (an-
ti-PM-Scl, anti-Ku, anti-U1 ribonucleoprotein (RNP), and U1/
U2RNP)areknown tobeassociatedwithPM/DM-overlap syn-
dromes. They can also be found in cases of muscular involve-
ment in systemic lupus erythematosus (SLE)and systemic scle-
rosis (SSc) even if they are not considered PM/DM-overlap
syndromes. In our cohort, anti-PMScl75-positive patients
showed more frequently puffy hands and Raynaud’s phenom-
enon, common clinical manifestations of overlap syndromes
[8]. Anti-Ro52 antibody can be found in IIMs and is classified
asaMAA;however, the significanceofanti-Ro52appears tobe
different from others in this category [26]. Anti-Ro52 specific-
ity can be found in unselected populations or healthy individ-
uals relatively frequently (~ 0.5–1%) in contrast to rare occur-
rence (< 0.1%) of MSAs and other MAAs that are associated
with overlap syndromes [27]. Anti-Ro52 is frequently associ-
atedwith otherMSAs, in particularASAs (anti-Jo-1, PL-7, PL-
12) [28], but is also found frequently in patientswith SLE, SSc,
Sjögren’s syndrome, and other autoimmune diseases. It has
been shown that anti-Ro52 is often present in patients with
ILD, its presence could probablyprecede development of auto-
immune disease and therefore separate and repeated detection
of anti-Ro52 antibodiesmight be useful in anti-synthetase syn-
drome-relateddiagnosis [26]. Inour cohort, anti-Ro52-positive
patients presentedmore frequentlymechanic’s hands, an isolat-
ed clinical manifestation of the anti-synthetase syndrome, and
asalready shown inother series [9, 20, 28], anti-Ro52positivity
was strongly associated with anti-Jo-1 reactivity.

In conclusion, in this cohort of Greek consecutive IIM pa-
tients classified with the latest myositis criteria [11], although
MSA and/or MAA positivity did not predict a specific IIM
subgroup, their different subtypes and prevalence as well as
their clinical associations are in line with previous reports of
cohorts of similar geographic distribution. It is apparent that
an international effort should be undertaken in order to con-
clusively decide whether these autoantibodies, measured with
a standardized method, should be included in every day clin-
ical practice to aid diagnosis and prognosis of IIM.
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