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24Objective: To describe the clinical spectrum associated with aminoacyl-transfer RNA synthetase (ARS) autoanti-
25bodies in patients with idiopathic inflammatory myositis defined according to Peter and Bohan's criteria.
26Methods: Cohort studies were selected from MEDLINE and Embase up to August 2013. Two investigators
27independently extracted data on study design, patient characteristics, and clinical features (interstitial lung
28disease [ILD], fever, mechanic's hands [MH], Raynaud's phenomenon [RPh], arthralgia, sclerodactyly, cancer and
29dermatomyositis-specific rash) according to thepresenceofmyositis-specific (anti-aminoacyl-transfer RNA synthe-
30tase [ARS], anti-signal recognition particle [anti-SRP] and anti-Mi2) and myositis-associated (anti-PM/Scl, anti-U1-
31RNP and anti-Ku) autoantibodies.
32Results: 27 studies (3487 patients) were included in the meta-analysis. Arthralgia (75%, CI 67–81) and ILD (69%, CI
3363–74) were the most prevalent clinical signs associated with anti-ARS autoantibodies. Anti-Mi2 and anti-SRP
34autoantibodieswere associatedwith fewextramuscular signs. ARS autoantibodieswere identified in 13% of patients
35with cancer-associated myositis (5–25). Patients with non-anti-Jo1 ARS had greater odds of presenting fever (RR
360.63, CI 0.52–0.90) and ILD (RR 0.87, CI 0.81–0.93) compared to thosewith anti-Jo1 autoantibodies. The frequencies
37of myositis (RR 1.60, CI 1.38–1.85), arthralgia (RR 1.52, CI 1.32–1.76) and MH (RR 1.47, CI 1.11–1.94) were almost
3850% higher in patients with anti-Jo1 compared to non-anti-Jo1 ARS autoantibodies. Patients with anti-PM/Scl
39differed from those with anti-ARS autoantibodies by a greater prevalence of RPh (RR 0.70, CI 0.53–0.94) and
40sclerodactyly (RR 0.47, CI 0.25–0.89). ILD was less frequent in patients with anti-U1-RNP autoantibodies (RR 3.35,
41CI 1.07–10.43). No difference was observed between anti-ARS and myositis-associated autoantibodies for other
42outcomes.
43Conclusions: The presence of anti-ARS autoantibodies delimits a heterogeneous subset of patients with a high
44prevalence of myositis, MH, arthralgia in anti-Jo1 patients, and RPh and fever in non-anti-Jo1 patients. The clinical
45signs of populations positive for anti-PM/Scl and anti-ARS autoantibodies largely overlap, especially with regard

46 to ILD, challenging the clinical delimitation of the antisynthetase syndrome.
47 © 2014 Published by Elsevier B.V.
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72 1. Introduction

73 Idiopathic inflammatory myopathies (IIMs) comprise a group of
74 acquired, heterogeneous, systemic diseases characterized by muscle
75 involvement, elevated serum levels of muscle enzymes, electromyo-
76 graphic abnormalities, and inflammatory infiltrates in muscle biopsies
77 [1–3]. According to their characteristic histopathologic features, IIMs
78 can be classified as polymyositis (PM), dermatomyositis (DM), or inclu-
79 sion body myositis (IBM) [1,2]. IIMs are associated with numerous
80 autoantibodies, present in around 50% of patients with PM or DM and
81 directed towards defined nuclear and cytoplasmic antigens. Some
82 of these autoantibodies, namely anti-SS-A, U1-RNP, and PM/Scl, are
83 frequently detected in patients with other connective diseases associated
84 with myositis, especially systemic sclerosis, and are referred to as
85 myositis-associated autoantibodies (MAAs) or systemic sclerosis
86 (SSc)-associated autoantibodies [4]. Other autoantibodies, recogniz-
87 ing a subset of aminoacyl-transfer RNA synthetases (ARS), SRP com-
88 ponents, and nuclear helicase-ATPase Mi-2, are considered specific
89 to IIMs (myositis-specific antibodies, MSAs) [2,3]. Anti-ARS autoan-
90 tibodies include anti-Jo1 (anti-histidyl), the most common, as well
91 as anti-PL7 (anti-analyl), anti-PL12 (anti-threonyl), anti-OJ (anti-
92 isoleucyl), anti-EJ (anti-glycyl), anti-KS (anti-asparaginyl), anti-SC
93 (anti-lysyl), anti-JS (anti-glutaminyl), anti-Ha (or anti-YRS, anti-
94 threonyl), anti-tryptophanyl, and anti-Zo (anti-phenylalanyl) autoan-
95 tibodies [2,3]. Several studies have shown an increased risk of intersti-
96 tial lung disease (ILD) in patients with myositis who are positive for
97 anti-ARS autoantibodies, compared to seronegative controls, an associ-
98 ation often referred to as the so-called antisynthetase syndrome (ASS),
99 encompassing arthritis, mechanic's hand [MH], fever, Raynaud's phe-
100 nomenon [RPh], myositis and ILD [2,5].
101 Several authors, including our group, have questioned the clinical
102 delimitation and singularity of ASS. The definition of ASS was in fact
103 based on a single, uncontrolled, historical series [5]. Comparisons with
104 the clinical spectrum associated with other MSA or MAA are lacking or
105 limited by a small sample size [6–8]. Moreover, the homogeneity of
106 ASS is debated, several reports suggesting variable occurrences of par-
107 ticular symptoms according to the subtype of anti-ARS autoantibodies
108 [9,10]. Lastly, the clinical features described as being associated with
109 anti-ARS autoantibodies largely overlap those of anti-PM/Scl-positive
110 patients [11,12]. The aim of this study is to provide an evidence-based
111 description of the clinical characteristics of patients positive for anti-
112 ARS and to compare these characteristics to those associated with
113 other MSA and with MAA.

114 2. Methods

115 Themethods usedwere in accordancewith the recommendations of
116 the Meta-analysis of Observational Studies in Epidemiology (MOOSE)
117 Group [13].

1182.1. Literature search

119We searched Embase andMEDLINE for original articles published in
120any language up to August 2013. Search criteria combined free text
121search and exploded MESH/EMTREE terms. The search equation for
122PubMed was: (“Polymyositis” [Mesh] OR “Dermatomyositis” [Mesh])
123AND (“Autoantibodies” [Mesh] OR “Antisynthetase syndrome” [Supple-
124mentary Concept] OR [RNA, Transfer, Amino Acyl]) and for Embase it
125was: (‘polymyositis’/exp/mj OR ‘dermatomyositis’/exp/mj) AND (‘auto-
126antibody’/exp OR ‘antisynthetase syndrome’/exp). Additional articles
127were identified from the reference lists of relevant papers obtained
128through the electronic search.

1292.2. Study selection

130Observational studies were eligible if they reported data on series of
131patients positive for anti-ARS autoantibodies and presenting connective
132tissue disease (IIM, SSc, systemic lupus [SL], rheumatoid arthritis, undif-
133ferentiated ormixed connective tissue disease [CTD]) or ILD and if a 2 ×
1342 table could be constructed based on the presence of other MSA (anti-
135Mi2 or anti-SRP) autoantibodies or MSA/SSc-associated autoantibodies
136(anti-PM/Scl, anti-U1-RNP or anti-Ku autoantibodies) [4] and related
137clinical features, namely ILD, fever, RPh, MH, arthralgia, sclerodactyly,
138cancer, and DM-specific rash, encompassing manicure sign, heliotrope
139rash and Gottron's papules. Patients were classified as presenting PM,
140DM, overlap myositis (OM), cancer-associated myositis (CAM), or IBM
141according to Peter and Bohan's criteria [14]. A minimum of 5 patients
142aged over 18 years was required for inclusion of the study. Series
143reporting separately data on anti-ARS autoantibodies and on other
144autoantibodies, published by the same authors within an interval of
1455 years, were considered in the meta-analysis [15,16]. Series including
146exclusively patients with ILD with an IIM prevalence of b80% were
147excluded to avoid selection bias.
148Two reviewers (JCL, VC) independently applied these criteria to the
149titles and abstracts of all articles identified. If there was any possibility
150that it might be relevant, the paper was retrieved and independently
151assessed by the same reviewers for a final decision on its inclusion in
152the meta-analysis. Any disagreement was resolved by consensus.

1532.3. Meta-analysis

154Pooled prevalences of autoantibodies and associated clinical fea-
155tures, with the corresponding 95% confidence intervals (95% CI), were
156computed by weighted averages in which the weight of each study
157was defined by its sample size. Cochran's Q and I2 tests were used to an-
158alyse heterogeneity [17]. In the absence of heterogeneity, the pooled
159relative risks (RRs) of individual clinical features were weighted by
160the inverse of their variance and combined according to a fixed-effects
161model [18]. In the event of heterogeneity, considered present at
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