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Abstract Anti-Jo-1 is the most frequently detectable anti-
body in the antisynthetase syndrome (ASSD), an autoimmune
disease characterized by the occurrence of arthritis, myositis,
and interstitial lung disease (ILD). Recently, we organized an

international collaborative group called American and Euro-
pean NEtwork of Antisynthetase Syndrome (AENEAS) for the
study of this rare and fascinating disease. The group collected
and published one of the largest series of ASSD patients ever
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described and with one of the longer follow-up ever re-
ported. The number of participating centers is steadily
increasing, as well as the available cohort. In the first
paper, we showed that arthritis, myositis, and ILD may
be frequently the only feature at disease onset, raising
problems to reach a correct diagnosis of this syndrome.
Nevertheless, we first observed that the ex novo appear-
ance of further manifestations is common during the fol-
low-up, strengthening the importance of a correct diagno-
sis. In our cohort, the 24 % of the 243 patients up to now
collected had isolated arthritis as a presenting feature.
These patients represent the most intriguing group in
terms of differential diagnosis and clinical time course.
Furthermore, data on this aspect are scanty, the reason that
lead us to evaluate these aspects in our cohort of patients,
reviewing also available literature. In fact, the most rele-
vant aspect is that ASSD is rarely suspected in this setting
of patients, in particular in case of poliarticular involve-
ment, positive rheumatoid factor (RF), or anti-cyclic
citrullinated peptide antibodies (ACPA) or evidence of
joint erosions at plain radiographs. These findings were
not rare in our cohort, and they have been also described
in other series. Furthermore, manifestations such as
Raynaud’s phenomenon, mechanic’s hands, and fever that
may lead to the suspect of ASSD are observed only in a
third of cases. If we consider the high rate of clinical
picture progression in these patients, we feel that ASSD
should be carefully considered in all patients presenting
with isolated arthritis, even in those with erosive, RF, and
ACPA-positive arthritis.

Keywords Anti-Jo-1 . Antisynthetase syndrome . Isolated
polyarthritis . Rheumatoid factor . Anti-cyclic citrullinated
peptide . Clinical time course

Introduction

Antisynthetase syndrome (ASSD) is an autoimmune disease
characterized by the occurrence of antibodies directed against
different aminoacyl-tRNA synthetase [1] within the spectrum
of different forms of myositis [2]. Indeed, the association of
inflammatory myositis with serum autoantibodies fulfills the
criteria of autoimmunity with numerous modulating factors
acting on B cells [3, 4]. Among associated antibodies [5, 6],
the most frequent is the anti-Jo-1, that is a rare antibody [7]
directed against the histidyl-tRNA synthetase, whereas other
antisynthetase specificities (e.g., anti-PL-7, PL-12, EJ, KS,
OJ, YRS, and Zo) are less frequently identified. From the
clinical point of view, manifestations such as arthritis, myosi-
tis, and interstitial lung disease (ILD) are observed in up to
90 % of cases, whereas features such as Raynaud’s phenom-
enon (RP), fever, and mechanic’s hands (MH) are less fre-
quently reported [8–11]. Although the typical disease onset
is characterized by the concomitant occurrence of arthritis,
myositis, and ILD [1], with or without RP, fever, or MH,
patients presenting with only arthritis, or myositis, or ILD,
have been reported [10, 12, 13]. On the other hand, the ap-
pearance of lacking findings during the follow-up is said to be
possible [12]. Recently, we have shown that an isolated arthri-
tis, isolated myositis, or ILD may occur in up to 50 % of cases
of ASSD and that the ex novo appearance of further manifes-
tations during the follow-up is really common in these patients
[11]. Our data clearly indicate that an underlying ASSD
should be considered in all patients presenting with arthritis,
myositis, and ILD, even when they are isolated manifesta-
tions. Nowadays, the possibility of having an ASSD is well
established in individuals presenting with myositis and ILD
[14]. However, this is not well established in patients present-
ing with isolated arthritis. Despite the fact that positivity for
IgM-rheumatoid factor (RF), anti-cyclic citrullinated peptide
antibodies (ACPA), and joint erosions have been reported in
ASSD patients [15–17], the presence of these features more
likely raise the suspicion of rheumatoid arthritis (RA) than that
of ASSD. In the present paper, we analyzed the experience of
rheumatology centers included in the American and European
NEtwork of Antisynthease Syndrome (AENEAS) collabora-
tive group and reviewed available literature data.

Previous Reports

Arthritis, myositis, and ILD represent the typical clinical triad
of ASSD, reported in up to 90 % of cases [1, 18, 19]. Despite
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the high frequency of the manifestation, for several years, no
studies have been specifically aimed to arthritis pattern eval-
uation in ASSD. In one of the first review on the syndrome,
Imbert-Masseau et al. [1] stated that joint involvement could
range from simple polyarthralgias to destructive polyarthritis
involving hands, wrists, elbows, and knees, even if the occur-
rence of joint erosions at plain X-rays has been considered a
rare disease’s finding for several years [1, 20]. On the other
hand, some early reports suggested the possibility that RF test
could be occasionally positive in some ASSD patients, with
subsequent troubles in differential diagnosis with RA [21, 22].
In 2009, Labrador-Horrillo et al. [23] first analyzed the mean-
ing of ACPA in idiopathic inflammatory myopathies. In the
included cohort of 90 patients, ACPA were positive in 12
cases (13.3 %) accounting for all patients, whereas the preva-
lence rate of ACPAwas slightly reduced (8 %) when consid-
ering the 25 patients positive for antisynthease antibodies.
Interestingly, none of the 90 included patients met the ACR
classification criteria for RA [24], at disease onset or during
the follow-up. On this basis, authors stated that in myositis
ACPAmay be considered as false-positive results and without
clinical significance. Nagashima et al. [25] in 2009 reported
two anti-Jo-1 and ACPA-positive patients without myositis
but with destructive arthropathy, suggesting the occurrence
of a new myositis subset, overlapping with RA and lacking
of muscle involvement. In contrast with Labrador-Horrillo
[23] and Nagashima [25], in 2010 [13], in a single center
study, we described eight anti-Jo-1-positive patients with con-
comitant arthritis and biopsy-proven myositis. It is important
to observe that some patients were positive for RF and/or
ACPA or presented an erosive arthritis, in all cases fulfilling
the ACR classification criteria for RA [24]. Following our
paper, Nagashima et al. [25] suggested that the association
between ASSD and RA is not so rare and that the small per-
centage of patients who have polymiositis or dermatomyositis
overlapping with RA is also anti-Jo-1 antibody positive. In
order to support this hypothesis, authors analyzed several case
reports from literature [19, 20, 26, 27] and resumed their per-
sonal experience on the topic [15, 25, 28]. On this basis, it is
clear how in few years, the way to consider arthritis and
arthritis-related antibodies in ASSD patients, in particular in
those anti-Jo-1 positive, has gradually changed overtime. Ac-
cording to this change of perspective, recently, Lefèvre et al.
[29] in a retrospective study involving several French centers
referring toClub Rhumatismes et Inflammation evidenced that
ASSD may be revealed by a seronegative polyarthritis. Au-
thors first performed a single center analysis, identifying 12
ASSD patients first presenting with an isolated polyarthritis,
without muscular or respiratory symptoms. Subsequently,
with the support of other centers, the final number of included
patients was 40. If the prevalence of this peculiar subset of
ASSD was 27 % in the single center, the prevalence in all
participating centers was not specified, because the total

number of ASSD patients screened was lacking. Positivity
for RF or ACPA and the overlap with other connective tissue
diseases were between the exclusion criteria, because consid-
ered possible confounding factors, suggesting the occurrence
of other diseases accounting for articular manifestations. Man-
ifestations such as RP, MH, and other cutaneous findings of
dermatomyositis were not the exclusion criteria, as well as the
occurrence of anti-Ro 52 kDA antibodies, observed in up to
40 % of cases. The pattern of joint involvement was mainly
characterized by the occurrence of distal symmetrical
polyarthralgia with at least one synovitis or distal polyarthritis
involving interphalangeal, metacarpophalangeal joints and
wrists. Only few patients (6 %) had joint erosions at plain
X-rays of hands and feet. Regarding extra-articular features
of ASSD, RP was present in 13 patients (32.5 %) at disease
diagnosis and in seven cases (17.5 %) preceded polyarthritis
onset. For authors, RP could be considered as a red flag for the
occurrence of ASSD in patients with seronegative and appar-
ently isolated polyarthritis.

Soon after this study, the French group published another
paper [30] suggesting that in ASSD, the positivity for ACPA is
associated with the occurrence of a severe and erosive arthri-
tis. From the clinical point of view, the occurrence of ILD,
muscle, dermatological, or articular involvements was man-
datory for patients’ inclusion. The occurrence of an isolated
arthritis was one of the exclusion criteria identified by authors.
From the starting cohort of 284 ASSD patients, 17 (6 %) were
ACPA positive. These patients were compared with 34 unse-
lected ASSD patients matched for age, sex, and follow-up
length. Joint involvement was statistically associated with
ACPA positivity: in fact, the 100 % of 17 ACPA-positive
patients had arthritis, with respect to 14 (41 %) ACPA-
negative ones. Furthermore, ACPA-positive ASSD had not
only more swollen, tender, and damaged joints at plain X-
rays than ACPA-negative ASSD but also they meet the 2010
ACR classification criteria for RA [31] in all cases, with re-
spect to 56 % of ACPA-negative patients. According to these
results, authors suggested that ACPA positivity in ASSD pa-
tients may be considered as a marker of overlap with RA.

The AENEAS Collaborative Group

The AENEAS collaborative group involves 25 rheumatology
centers from Italy (15), Spain (6), Germany (3), and the USA
(1). In order to better understand the project and evaluate the
differences with other casuistries up to now published, it is
important to highlight the asked criteria for cohort entry. Pa-
tients were eligible if they had anti-Jo-1 testing positive in at
least two determinations along with an isolated arthritis (joint
swelling required) as the presenting manifestation of ASSD.
At least one anti-Jo-1 positivity should be obtained in the
leading reference/tertiary center. Patients included in the study
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should have not had any clinical symptoms or instrumental
and laboratory signs of pulmonary and muscle involvement
before arthritis appearance and for at least 3 months following
the arthritis onset. The occurrence of other ASSD manifesta-
tions such as RP, MH, or fever was not an exclusion criterion.
Disease duration was calculated from arthritis onset. Other
autoantibodies such as anti-Ro, IgM RF, or ACPAwere con-
sidered to be positive if they were confirmed in at least two
different determinations, also in this case with one confirma-
tion in the leading reference/tertiary center. Patients signed the
informed consent that was approved by each local institutional
ethics committee according to local and national rules. Type
and characteristics of clinical features at onset and during the
follow-up were retrospectively collected. Arthritis occurrence
and its presentation pattern (e.g., symmetrical polyarthritis,
oligoarticular, or asymmetrical arthritis) were assessed clini-
cally, as well as the occurrence of fever, MH, and RP and other
potentially relevant clinical findings. Patients were assessed
and then followed up for joint erosions, ILD, and myositis
onset. For the assessment of joint erosions, patients underwent

plain radiographs of the joints. ILD occurrence was defined
instrumentally by the occurrence of a restrictive pulmonary
function test pattern (FVC≤80 %, FEV1/FVC≥70 %, de-
creased or normal FEV1, and/or <20 % reduction in DLCO)
and/or by signs of alveolitis/fibrosis on chest high-resolution
computed tomography (HRCT). The presentation of ILD was
defined as acute/subacute when dyspnoea began acutely or
progressed rapidly (within 4–6 weeks of symptom onset),
chronic when dyspnoea began insidiously and progressed
slowly, and asymptomatic when lung involvement was only
instrumental without clinical correlates. Screening for myosi-
tis consisted of the regular monitoring of creatine phosphoki-
nase (CPK) and/or aldolase and/or lactate dehydrogenase
(LDH). Patients with muscle enzyme elevation and the pres-
ence of typical electromyography alterations and/or compati-
ble muscle biopsy findings were considered as having muscle
involvement. Myositis onset was defined as classic (muscle
strength deficit) or hypomyopathic (instrumental/laboratory
evidence of muscle impairment without strength deficit) pat-
terns. For practical purposes, patients developing arthritis,

Table 1 Main characteristics of
anti-Jo-1 patients at disease onset
and evolution

Patients’ baseline characteristics and evolution Symmetric
polyarthritis

Oligoarticular/
asymmetrical arthritis

p

Number (% of total) 41 (71) 17 (29) –

Median age in years at disease onset (IQR) 54 (42–60.5) 55 (43–67) 0.513a

Median diagnostic delay in months (IQR) 13 (5–40) 12 (7–40) 0.864a

Males/females 8/33 5/12 0.633

Number of patients satisfying the 1987 revised ACR
classification criteria for RA (% of subset)

41 (100) 0 (100) <0.001

IgM-RF positive/patients checked (%) 15/41 (37) 7/16 (44) 0.844

ACPA positive/patients checked (%) 11/34 (32.5) 2/13 (15) 0.424

Anti-Ro positive (%) 19 (46.5) 8 (47) 0.811

Fever (%) 5 (12) 0 (0) 0.321

Mechanic’s hands (%) 6 (15) 2 (12) 0.900

Raynaud’s phenomenon (%) 10 (24) 5 (29.5) 0.946

Joint erosions/patients checked (%) 16/40 (40) 4/17 (23.5) 0.374

Myositis appearance (number) (%) 28 (68) 10 (59) 0.699

Classic onset (number) (% of myositis) 19 (68) 5 (50) 0.533
Hypomyopathic onset (number) (% myositis) 9 (32) 5 (50)

Myositis appearance, median time in months (IQR) 25.5 (8–56) 12 (8–36) 0.303a

Interstitial lung disease appearance (number) (% of subset) 35 (85.5) 13 (76.5) 0.664

Acute/subacute onset (number)a (% of ILD) 12 (35) 1 (7.5) 0.045
Chronic onset (number)a (% of ILD) 17 (50) 4 (31)

Asymptomatic onset (number)a (% of ILD) 5 (15) 8 (61.5)

Interstitial lung disease appearance, median time in
months (IQR)

24 (12–60) 18 (10.5–62) 0.646a

Myositis and interstitial lung disease appearance (number)
(% of subset)

27 (66) 6 (35) 0.065

Myositis and interstitial lung disease appearance, median
time in months (IQR)

36 (12–61.5) 27 (12–60) 0.690a

IQR interquartile range, RA rheumatoid arthritis, IgM-RF IgM rheumatoid factor, ACPA anti-cyclic citrullinate
peptide antibodies
a Independent sample t test (if equal variances) or Welch test (if unequal variances). Others: chi-squared test
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ILD, and myositis were defined as having complete ASSD,
while the remaining patients as having incomplete ASSD.
Anti-Jo-1 positivity and other additional anti-extractable nu-
clear antigen specificities were tested and confirmed at least
once by well-validated methods, as well as IgM-RF and
ACPA (Appendix 1), in the leading reference/tertiary center.
In our casuistry, descriptive data were reported or considered
as absolute and relative frequencies, mean and standard devi-
ation, median and interquartile range (IQR) based on the type
of the variable distribution. Comparison between groups was
firstly tested by chi-squared test, t test or Mann-Whitney test,
based on the variable type and distribution. Given the retro-
spective design, the association between clinical variables at
disease onset and evolution towardmyositis, ILD, or complete
forms was evaluated by univariable and multivariable logistic
models. Analyses were performed using STATA software
package (2009, release 11; StataCorp, TX, USA).

From the initial cohort of 243 anti-Jo-1-positive ASSD,
we identified 58 patients (24 % of cases, 45 females, 13
males) first presenting with isolated arthritis. Baseline
characteristics, subsequent evolution, and statistical re-
sults according to arthritis presentation pattern are sum-
marized in Table 1. Arthritis was poly-articular in 41
cases (71 %) and oligo-articular/asymmetrical in 17
(29 %). IgM-RF was positive in 22 out of the 57
(39 %), ACPA in 13 out of 47 (28 %) patients assessed.
Anti-Ro positivity was observed in 27 patients (47 %). At
the onset, 5 patients (9 %) had fever, 15 RP (26 %), and 8

MH (14 %). The onset of these manifestations was con-
comitant to arthritis in all cases. The majority of patients
(38, 65.5 %) had arthritis as the only presenting clinical
ASSD-related manifestation, and 22 (38 %) were also
anti-Ro negative. Forty-one patients (71 %) met the
1987 revised ACR classification criteria for RA [19], in
particular all patients presenting with symmetrical
polyarthritis (p< 0.001).

Median age at disease onset was 54 years (IQR, 43–62).
We did not observe any statistically significant differences in
the onset age according to the arthritis presentation pattern
(p=0.513). Median diagnostic delay was 12.5 months (IQR,
6–37). Nor did we observe any statistically significant differ-
ences in the diagnostic delay according to the arthritis presen-
tation pattern (p=0.864).

At the end of a median follow-up of 84 months (inter-
quartile range 58–151 months), 20 of the 57 patients had
plain radiographs of the hands and feet (35 %) which
demonstrated the presence of an erosive disease. No clin-
ical, laboratory, and clinical/laboratory combined vari-
ables were statistically associated with the occurrence of
joint erosions (Tables 1 and 2). During the follow-up,
only five patients (9 %) did not present myositis or ILD
(median follow-up 71 months, IQR 36–102, with one pa-
tient followed for 5 months). All these patients had
ACPA-negative symmetrical polyarthritis, in one case
IgM-RF and anti-Ro positive, in one anti-Ro positive,
and RP in two cases. Conversely, 53 patients (91 %)

Table 2 Main laboratory and
laboratory-clinical combined
characteristics associated with the
occurrence of joint erosions at
plain radiographs

Number of patients (% of the group) With X-ray
erosions

Without X-ray
erosions

pa

IgM-RF positive 9 (16) 12 (21) 0.565
IgM-RF negative 11 (20) 24 (43)

ACPA positive 7 (15) 5 (11) 0.214
ACPA negative 11 (24) 23 (50)

Anti-Ro positive 9 (16) 18 (32) 0.988
Anti-Ro negative 11 (19) 19 (33)

With symmetric polyarthritis and

IgM-RF positive 9 (22.5) 6 (15) 0.096
IgM-RF negative 7 (17.5) 18 (45)

ACPA positive 7 (21) 3 (9) 0.084
ACPA negative 7 (21) 16 (49)

Anti-Ro positive 7 (17.5) 12 (30) 0.948
Anti-Ro negative 12 (30)

With oligoarticular/asymmetrical arthritis and

IgM-RF positive 4 (31) 6 (37.5) 0.233
IgM-RF negative 0 (0) 6 (37.5)

ACPA positive 4 (31) 7 (53.5) 0.845
ACPA negative 0 (0) 2 (15.5)

Anti-Ro positive 2 (12) 6 (34) 0.661
Anti-Ro negative 2 (12) 7 (12)

IgM-RF rheumatoid factor, ACPA anti-cyclic citrullinated peptide antibodies
a Chi-squared test
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developed additional manifestations, even when RF (21
cases, 40 % of subset), ACPA (13 cases, 30 %) or both
(10 cases, 23 %) were positive. In particular, 38 patients
(65.5 %) developed an ex novo myositis, with a presen-
tation pattern that was mainly classic (24 cases, 63 % of
myositis) and less commonly hypomyopathic (14 cases,
37 %). Myositis occurred in median 17 months after ar-
thritis (IQR 8.5–37). An ex novo ILD appeared in 48
cases (83 %). The pattern of presentation was acute/sub-
acute in 13 cases (27 % of cases with ILD), chronic in 21
(55 %), and asymptomatic in 13 (34 %). Asymptomatic
ILD on s e t wa s ob s e r v e d mo r e common l y i n
oligoarticular/asymmetrical arthritis and acute/sub-acute
or chronic onset more commonly in polyarticular and
symmetrical arthritis (p= 0.045). ILD onset type was not
registered in one patient. ILD occurred in median
14 months after arthritis onset (IQR 7.5–53). The delay
between the appearance of myositis and ILD was not sta-
tistically significant (p= 0.650). We observed the appear-
ance of both ILD and myositis in 33 patients (57 %). In
12 cases (21 %), the progression to a complete form of
ASSD occurred in two different stages. In median, the
overall first progression (40 ILD, 34 myositis, in 20 cases
both manifestations) was observed 14 months after arthri-
tis onset (IQR 8–42 months), the second progression (8
ILD and 4 myositis) 26 months (IQR 12–65 months) after
the appearance of the second manifestation. From the sta-
tistical point of view, no variables were associated with
the occurrence of myositis and ILD (Table 3). In Fig. 1,
we reported the prevalence over time of myositis, ILD,
and both myositis and ILD according to the number of
patients followed. The follow-up is ongoing for 36 pa-
tients (median 83 months, IQR 41.5–139), whereas 9 pa-
tients were lost to follow-up (median 89 months, IQR 61–

127, p= 0.860 with respect to patients on follow-up), and
13 died (median 120, IQR 69–172.5, p= 0.275 with re-
spect to patients on follow-up and p= 0.254 with respect
to patients lost to follow-up). The nine patients lost to
follow-up developed both ILD and myositis in five cases,
only myositis in one, only ILD in one, whereas no pro-
gression was registered in two cases, with a follow-up of
5 and 204 months, respectively. Disease progression rate
in patients lost to follow-up was not different with respect
to that of other groups (p = 0.350). Death was disease-
related in three cases (23 % of subset, after 60, 120 and
144 months from disease onset), not disease-related in
five (38.5 %, after 60, 72, 72, 168, 168 months) and not
specified in five (38.5 %, after 60, 84, 186, 216, and
276 months).

Data Comparison

In our cohort of anti-Jo-1-positive ASSD, isolated arthritis
was the presenting finding of the disease in 24 % of cases.
Arthritis was mainly polyarticular, frequently RF and/or
ACPA-positive, as well as erosive, with subsequent diffi-
culty in the differential diagnosis with RA. Findings such
as MH, RP, and fever were observed in one third of cases
and in all cases never before arthritis onset, whereas anti-
Ro positivity was found in up to 50 % of patients. The
disease time course had greatly changed: the majority of
patients developed ILD or myositis. The ex novo appear-
ance of ILD (82 %) was more common than that of myo-
sitis (65.5 %), but interestingly, 55 % of patients devel-
oped both manifestations, thus configuring a complete
ASSD. The timing of progression was very wide, ranging
from a few months to several years. Our data suggested

Table 3 Association between
baseline clinical variables and the
onset of myositis and interstitial
lung disease

Myositis Interstitial lung disease

Crude OR (95 %
CI)

Adj OR (95 %
CI)a

Crude OR (95 %
CI)

Adj OR (95 %
CI)a

Age (year) 0.97 (0.94–1.01) – 0.99 (0.95–1.04) –

Sex (male) 0.80 (0.22–2.87) – 3.00 (0.34–26.19) –

Time to diagnosis
(months)

0.99 (0.98–1.01) 0.99 (0.98–1.01) 1.03 (0.99–1.07) 1.03 (0.99–1.08)

RF 1.77 (0.55–5.65) 1.71 (0.52–5.56) 2.50 (0.46–13.31) 2.42 (0.44–
13.14)

ACPA 2.06 (0.47–8.92) 2.05 (0.46–9.14) 2.57 (0.27–23.73) 2.57 (0.27–
23.97)

Anti-SSA/Ro 0.31 (0.10–0.97) 0.31 (0.10–1.00) 2.33 (0.53–10.10) 2.61 (0.58–
11.62)

Non-RA pattern 0.66 (0.20–2.13) 0.69 (0.21–2.28) 0.55 (0.13–2.29) 0.51 (0.11–2.19)

OR odds ratio, RF rheumatoid factor, ACPA anti-citrullinated protein antibodies, RA rheumatoid arthritis
a Adjusted for age and gender
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the relevance of early identification of ASSD in patients
presenting with isolated arthritis, even when RA diagnosis
is possible and also in the absence of other potential sus-
pect findings of ASSD. Furthermore, we highlighted the
need for a long and continuous multidisciplinary follow-
up because of the high risk of the appearance of subse-
quent muscle and respiratory involvement.

Even if the possibility is recognized that arthritis could be
the first clinical finding of ASSD [32, 33], up to now, only one
retrospective study has addressed the analysis of this clinical
aspect [29]. Although the prevalence of isolated arthritis as
onset finding was similar (27 vs. 24 % of cases), some differ-
ences should be considered: in our cohort, positivity for RF or
ACPAwas not an exclusion criterion, because the occurrence
of these antibodies in ASSD has been evidenced in several
previous papers [13, 15–17]. Furthermore, Lefevre et al. [29]
described patients from several French Rheumatology Depart-
ments/Units, but the prevalence reported represented only a
single center result, whereas our study involved all ASSD
referring to AENEAS participating centers, thus with a multi-
center prevalence. Finally, we described a more homogeneous
population, including only anti-Jo-1-positive patients. In fact,
the clinical phenotype of ASSD is generally associated with
the underlying specificity of antisynthetase antibodies detect-
ed [9], thus with a possible subsequent selection bias if also
analyzing patients with other antisynthetase specificities. In-
terestingly and differently to our study, for Lefevre et al [29],
the occurrence of connective tissue diseases such as systemic
lupus erythematosus, Sjogren syndrome, systemic sclerosis,
and mixed connective tissue disease, but not of RA, was an
exclusion criteria, because these conditions could explain the
occurrence of a joint involvement or pain not linked to ASSD,
being potential confounding factors [34–38]. According to
this point, we think that the purpose of authors was not to state
that ASSD could not overlap with other connective tissue
diseases but to obtain a more homogeneous population to
study. However, from the theoretical point of view, in line with

this choice, also patients diagnosed with RA should had been
excluded from the study. The main conclusion of authors was
that the occurrence of RP may lead to the suspect of an un-
derlying ASSD in patients presenting with seronegative
polyarthritis. We agree with this key message, but we sug-
gested that also anti-Ro positivity may be considered as a
suspect finding, because observed in a relevant percentage
of patients presenting with isolated arthritis and having posi-
tive antisynthetase antibodies. Although these clinical and lab-
oratory features may increase the number of patients diag-
nosed with ASSD, they cannot help clinicians in the identifi-
cation of all ASSD patients, that, as we showed, may present
only with arthritis without any other finding of suspect [39,
40]. Another point of discussion is that the prevalence of re-
spiratory of muscle symptoms in this subset was reduced with
respect to other ASSD patients, despite a similar frequency of
ILD at HRCT scan and of muscle involvement diagnosis.
According to these data, we cannot exclude that some of these
patients were not purely presenting with an isolated arthritis
but that they could have had an asymptomatic or a chronic
ILD, as well as a hypomyopathic myositis not identified at
arthritis onset, as the delay between arthritis occurrence and
ASSD diagnosis seems to indicate.

With respect to other studies, our choice to also include RF
and ACPA-positive patients highlights a relevant point of dis-
cussion: what do we need in order to define ASSD? In fact,
although some criteria for ASSD have been proposed [41],
approved classification criteria are lacking, thus with a poten-
tially shared selection bias in all published studies. The proto-
typical example of this problem is the diagnostic definition of
an anti-Jo-1-positive patient with symmetrical polyarthritis, in
particular when seropositive for RF and/or for ACPA and/or
with an erosive arthritis and without any other clinical and
laboratory finding for suspect connective tissue disease. In a
recent paper, Meyer et al. [30] did not diagnose with ASSD
patients presenting with an ACPA-positive isolated arthritis
and concomitant antisynthetase antibodies positivity. For

Fig. 1 Over time prevalence of
patients with myositis, interstitial
lung disease, or both. In around
brackets number of patients

Clinic Rev Allerg Immunol (2017) 52:71–80 77



ASSD diagnosis, the authors asked also the occurrence of
concomitant pulmonary, dermatological, or muscle involve-
ment. However, if we consider that in our cohort, all these
patients developed either myositis or ILD, or both, it seems
reasonable that the diagnosis of ASSD should be considered
correct since arthritis onset. It is interesting that disease pattern
progression was observed also in patients without any other
laboratory (e.g., anti-Ro positivity) or clinical finding (me-
chanic’s hands, Raynaud’s phenomenon, fever in particular)
that may lead to suspect ASSD. With respect to all anti-Jo-1
patients followed in participating centers [11, 42], in this sub-
set, we did not confirm the association between RF or ACPA
positivity and the occurrence of joint erosions at plain radio-
graphs of hands and feet, but we observed a trend toward the
statistical significance in symmetrical polyarthritis. The pos-
sible explanation for this difference is the different sample size
of included patients. No baseline variables were clearly asso-
ciated with the ex novo appearance of ILD or myositis. This
data is another point strengthening the importance of the early
identification of antisynthetase antibodies in patients present-
ing with symmetrical polyarthritis.

We are aware that our retrospective cohort analysis has
potential limitations. First, retrospective studies are associated
with an increased risk of incompleteness, in particular in the
case of a very long follow-up [43, 44]. It is important to re-
member that up to now, no prospective studies addressed to
ASSD are available. Regarding our casuistry, we included
only patients diagnosed in rheumatology centers, with a sub-
sequent risk of selection bias and overestimation of arthritis as
a presenting finding. Another potential limitation is that anti-
Jo-1 antibodies were assessed using different commercially
available ELISA kits. The different kits used did not allow
to evaluate anti-Jo-1 antibody levels, previously correlated
with disease activity of ASSD in a large and relevant study
[45]. Furthermore, we cannot exclude a possible delay in the
diagnosis of asymptomatic ILD, and the temporal timing of
3 months to define contemporary the onset of different man-
ifestations was arbitrary. It is important to remember that these
pitfalls are common to the majority of multicenter studies up
to now published. Finally, it was possible to check patients
only for the 1987 revised classification criteria for RA [24],
without considering the new available classification criteria
[31] because of the unavailability of all necessary data in some
patients.

To reduce the risk of false-positive tests and the subse-
quent selection bias, we required double test positivity and
at least one positivity in a reference/tertiary center, not only
for anti-Jo-1 but also for RF, ACPA, and anti-Ro. In fact,
first time positivity is frequently obtained from primary
level structures, which may have limited experience in au-
toantibody testing. Furthermore, to the best of our knowl-
edge, the starting cohort of 243 anti-Jo-1-positive ASSD is
one of the largest collected up to now.

According to our findings, disease course of anti-Jo-1 pos-
itive ASSD presenting with isolated polyarthritis is very var-
iable. Up to 90% of patients developed either myositis or ILD,
or both, in a wide time frame, ranging from a few months to
several years. Our data confirm that differential diagnosis may
be challenging [46] because several patients had no other
symptoms or signs that may lead to the suspicion not only
of ASSD but also of connective tissue disease. Furthermore,
in these patients, the pattern of presentation is often RA-like or
polyarticular, with the possible positivity of IgM-RF and
ACPA and the occurrence of joint erosions, as the high prev-
alence of patients satisfying the 1987 revised classification
criteria for RA [24] clearly indicate.

On this basis, we could speculate that some cases of anti-
TNF-alpha-induced anti-Jo-1-positive polymyositis reported
in the setting of RA may be more related to the natural history
of the disease rather than to the treatment with anti-TNF-alpha
agents. This statement is strengthened by the presence of anti-
Jo-1 positivity ab initio described in some of these cases
[47–49].

In conclusion, according to our results and literature re-
view, we think that the presence of anti-Jo-1 should be inves-
tigated not only in all patients with myositis and ILD [14] but
also in subjects with peripheral arthritis, even though a diag-
nosis of RA is more likely [50, 51]. Furthermore, in these
patients, periodic screening for the occurrence of myositis
and in particular of ILD is mandatory. the overall survival rate
was good, thus indicating a substantially good prognosis, in-
dependently of the subsequent potential occurrence of well-
established negative risk factors such as ILD [9, 52, 53].
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