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Objective: Arthritis, myositis and interstitial lung disease (ILD) constitute the classic clinical triad of anti-synthe-
tase syndrome (ASSD). These patients experience other accompanying features, such as Raynaud's phenomenon,
fever or mechanic's hands. Most ASSD patients develop the complete triad during the follow-up. In the present
study we aimed to determine whether the subsequent appearance of accompanying features may suggest the
development of triad findings lacking at the onset in anti-Jo1 positive ASSD patients.
Methods: Anti-Jo1 positive patients presenting with incomplete ASSD (no N2 classic triad features) were
assessed. Clinical characteristics and clusters of disease manifestations were retrospectively collected and
analyzed in a large international multicenter cohort of ASSD patients.
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Results: 165 patients (123 women) with incomplete ASSD were identified. Ninety-five patients (57.5%) devel-
oped new classic triad manifestations after 15 months median (IQR 9–51) and 40 (24%) developed new accom-
panying features after 19 months median (IQR 6–56) from disease onset. During the follow-up, the ex-novo
occurrence of triad features was observed in 32 out of 40 patients (80%) with new accompanying findings and
in 63 out of 125 patients (50.5%) without new accompanying findings (p = 0.002). In patients with at least
one new accompanying feature the odds ratio for the occurrence of new triad manifestations was 3.94 with re-
spect to patients not developing ex-novo accompanying findings (95% CI 1.68–9.21, p = 0.002).
Conclusion: Anti-Jo1 ASSD patients with incomplete forms at disease onset are at high risk for the subsequent oc-
currence of lacking classic triad findings. Although all ASSD patients should be carefully assessed for the occur-
rence of new triad features, a closer follow-up should be considered in the subgroup of patients developing ex
novo accompanyingfindings. These patients, indeed, havenear four-fold increased risk for new classic triadman-
ifestation occurrence with respect to patients not presenting ex novo accompanying findings.

© 2017 Elsevier B.V. All rights reserved.
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1. Introduction

Anti-synthetase syndrome (ASSD) is a connective diseasemainly af-
fecting adults at any age, characterized by a strict association with
aminoacyl-transfer RNA synthetase (ARS) antibodies and by a highly
variable clinical picture [1]. Interstitial lung disease (ILD), myositis and
arthritis represent the classic clinical triad of the disease, with frequen-
cies ranging from 60% to 95% of cases [2–8]. Recently, it has been shown
that in anti-Jo1 positive ASSD, the clinical triad of the disease is rarely
observed at disease onset, and that patients presenting with just one
or two classic triad findings (for a practical purpose defined as incom-
plete forms) frequently will develop additional triad features during
the follow-up [9–11]. The later appearance of initially absent classic
triad findings during the follow-up is common and, of interest, is partic-
ularly increased in patients with a single triad finding onset, depicted in
up to 50% of anti-Jo1 positive ASSD [10]. Other ASSD typical clinical fea-
tures, like fever, Raynaud phenomenon (RP) and mechanic's hands
(MHs), are less frequently observed in comparison to the classic triad
findings and have been reported in approximately 40% of cases [10–
12]. Although the presence ofMHs is a relevant clinical clue for the diag-
nosis of ASSD [13], the implications and clinical predictive value of the
development of fever, MHs and RP during the course of the disease in
patients without the classic triad at disease onset have not been evalu-
ated yet. Thus, the aim of this multicenter, international and retrospec-
tive study was to assess whether the development of RP, fever or MHs
during the follow-up may predict the subsequent occurrence of the
baseline absent classic triad manifestations in one of the largest cohort
of anti-Jo1 positive ASSD [10].

2. Patients and methods

Patients were selected from a retrospective large database of ASSD
patients regularly followed at twenty-four Rheumatology centers from
Italy (14), Spain (6), Germany (3), and USA (1), as previously described
[10]. Patients were eligible if they had at least two anti-Jo1 positive tests

and presented, at disease onset, with an incomplete ASSD (just one or
two findings between arthritis, myositis and ILD). Signed informed con-
sent as approved by the local Institutional Ethics Board was required
and collected at enrollment, when possible, in all cases according to na-
tional rules. Type and characteristics of clinical features, different clus-
ters of disease manifestations, outcomes, laboratory and instrumental
investigations at the onset and during follow-up, were retrospectively
collected for all patients by reviewing their clinical charts. The onset of
ASSDwas considered from the first pulmonary, muscular or joint symp-
tom. Clinical features onset was considered concurrent in case of b-
3 months of delay between manifestations' presentation.

As previously described [10], ILDwas defined instrumentally by a re-
strictive pulmonary function test pattern (FVC ≤ 80%, FEV1/FVC ≥ 70%,
decreased or normal FEV1, and/or N20% reduction in DLCO), after ex-
cluding other causes different from ILD, and/or by signs of alveolitis/fi-
brosis on high-resolution computed tomography (HRCT). Screening
for ILD occurrence was regularly performed during the follow-up
(PFTs + DLCO every 6–12 months, lung HRCT at baseline and then on
annual or biannual basis thereafter) or in case of respiratory symptoms
appearance. Patients with muscle enzyme elevation (creatinine phos-
phokinase and/or aldolase) and the presence of typical electromyogra-
phy alterations and/or compatible muscle biopsy findings were
considered as having muscle involvement. Muscle enzymes were rou-
tinely assessed at baseline and during follow-up (in general every
6 months). Arthritis occurrence (joint swelling and tenderness re-
quired) was assessed clinically by the clinician in charge of the patient
at each visit. Patients were periodically evaluated for the presence of
fever,MHs and RP (for a practical purpose defined as accompanying fea-
tures) during all disease course. The occurrence of these accompanying
features was assessed clinically. In particular, fever was defined related
to ASSD in case of a body temperature ≥ 38 °C for N10 days without the
evidence of other possible causes. MHs were defined as the occurrence
of a thickened, hyperkeratotic, and fissured aspect of the radial sides of
the hands' fingers, without any other possible explanation. RP was
intended as the occurrence of a transient fingers' ischemia after cold
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