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Difficulties in the diagnosis
of antisynthetase Syndrome

ABSTRACT

Antisynthetase syndrome is a rare subtype of idio-
pathic inflammatory myopathies, characterised by
co-ocurrence of myositis, arthritis, interstitial lung
disease, Raynaud phenomenon, fever and mechan-
ic’s hands. Symptoms frequently appear asynchro-
nously. The presence of antisynthetase antibodies in
a patient’s serum is considered an immunological

INTRODUCTION

Antisynthetase syndrome is a subtype
of idiopathic inflammatory myopathies with
a unique clinical picture. The condition is
classified as a rare disease, with a prevalence
estimate of 1/25,000-33,000 according to the
Orphanet registry [1], but the actual preva-
lence is probably significantly underestimated.
Data on the prevalence of the disease in the
Polish population are not known. According
to the EuroMyositis International Registry,
antisynthetase syndrome occurs less frequent-
ly than dermatomyositis and polymyositis, but
more frequently than sporadic inclusion my-
ositis and necrotizing autoimmune myopathy
[2]. Antisynthetase syndrome is more common
in women (a W:M ratio of approximately 7:3)
and the mean age of onset is 48 = 15 years [2].

Antisynthetase syndrome is distinguished
from other idiopathic inflammatory myopa-
thies based on its unique clinical picture, which
involves the co-occurrence of symptoms such
as myositis, arthritis, interstitial lung disease,
mechanic’s hands, Raynaud’s phenomenon

hallmark of the disease. Arriving at a proper diagno-
sis of antisynthetase syndrome remains a consider-
able challenge, and the diagnosis is often delayed.
The manuscript discusses possible obstacles in the
diagnostic process of antisynthetase syndrome.
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and fever [3]. Despite the classification of the
disease as an idiopathic inflammatory myopa-
thy, muscle involvement may be mild or sub-
clinical and non-muscular symptoms may often
predominate in the clinical picture [3]. The se-
rological markers of anti-synthetase syndrome
are autoantibodies against amino-acyl-tRNA
synthetases (antisynthetase antibodies). An-
tisynthetase antibodies include anti-Jo-1, an-
ti-PL-7, anti-PL-12, anti-EJ, anti-OJ, anti-KS,
anti-Zo and anti-Ha [4]. Of these, anti-Jo-1 an-
tibodies are by far the most frequently detect-
ed — in up to 30% of patients with idiopathic
inflammatory myopathies, while other indi-
vidual types of antisynthetase antibodies are
found in no more than 5% of patients [4].
Antisynthetase autoantibodies usually occur
in isolation, although cases of co-occurrence
have also been reported [5].

The unique clinical picture, low preva-
lence and non-specific diagnostic criteria con-
tribute to delays in the accurate diagnosis of
the disease. The aim of this paper is to discuss
the most common difficulties in the diagnostic
process of antisynthetase syndrome.



DIAGNOSTIC CRITERIA

The diagnosis of antisynthetase syndrome
in patients is based on finding the typical clin-
ical picture and identifying antisynthetase an-
tibodies in a patient’s serum. So far, several
classification and diagnostic criteria have been
proposed. The current standard for diagnos-
ing idiopathic inflammatory myopathies con-
tinues to be the classification criteria jointly
developed by EULAR and ACR in 2017 [6].
The algorithm proposed by EULAR/ACR
replaced the previously used Bohan and Pe-
ter criteria [7, 8]. Criteria of the European
League Against Rheumatism/American Col-
lege of Rheumatology (EULAR/ACR) take
into account the following components: age
of onset of symptoms, proximal muscle weak-
ness in the upper and lower limbs and neck
muscle weakness, pathognomonic skin lesions
(heliotrope erythema, Gottron’s sign/papules),
dysphagia, elevated muscle enzymes, presence
of anti-Jo-1 antibodies and optionally histo-
pathological examination of a skeletal muscle
specimen [6]. The main limitations of the new
diagnostic criteria are the omission of mus-
cle-specific antibodies other than anti-Jo-1 an-
tibodies, with the risk of failing to diagnose
patients with less common antisynthetase an-
tibodies. Furthermore, among non-muscular
symptoms, the EULAR/ACR criteria include
only pathognomonic skin lesions and dyspha-
gia, which carries the risk of overlooking the
disease in patients with a predominance of
other non-muscular symptoms. The criteria
do not take into account articular complaints
and interstitial lung lesions, both of which may
be predominant in the antisynthetase subtype.
In an analysis by Greco et al., only 59.5% of
patients in whom antisynthetase syndrome
was suspected from the clinical picture met
the EULAR/ACR criteria for the diagnosis of
idiopathic inflammatory myopathy [9]. They
included all patients with anti-Jo-1 antibod-
ies and only 20% of patients with other anti-
synthetase autoantibodies [9]. The authors of
the analysis proposed modifying the criteria
so that each antisynthetase antibody would be
assigned a weight equal to the anti-Jo-1 anti-
body. After an analysis using these modified
criteria, 95% consistency with clinical diagno-
ses was obtained [9].

Due to the distinctive nature of antisyn-
thetase syndrome, criteria dedicated to this
subtype of the disease have also been devel-
oped. Solomon’s diagnostic criteria, published

in 2011, involve dividing clinical symptoms into
major and minor criteria [10]. Major criteria
include inflammatory myopathy (diagnosed
using the Bohan and Peter criteria) and in-
terstitial lung disease [10]. Polyarthritis, Ray-
naud’s phenomenon and mechanic’s hands
were considered minor criteria [10]. The di-
agnosis of antisynthetase syndrome requires
demonstrating the presence of antisynthetase
antibodies in a patient’s serum and the co-oc-
currence of both major criteria or one of the
major criteria with the presence of at least two
minor criteria [10]. Other criteria dedicated to
antisynthetase syndrome have been proposed
by Connors and colleagues [11]. According
to the mentioned criteria, the diagnosis of
the disease requires the presence of antisyn-
thetase antibodies and at least one symptom
from the spectrum of antisynthetase syndrome
[11]. These criteria are considerably broader
than those proposed by Solomon, and for this
reason, they are considered by some authors
to be preliminary criteria, allowing the suspi-
cion of antisynthetase syndrome, rather than
its formal diagnosis. It should be emphasised
that, regardless of the criteria used, muscle in-
volvement is not necessary for the diagnosis of
antisynthetase syndrome.

Considering the limitations of the cri-
teria proposed so far, experts have called for
the development of new diagnostic schemes
that better reflect the spectrum of symptoms
involved in antisynthetase syndrome and their
variability over time [12, 13]. New classifica-
tion criteria are currently being developed as
part of a collaborative effort between EULAR
and the ACR on the EULAR-ACR Classifi-
cation Criteria for Antisynthetase Syndrome
(CLASS) project.

DIAGNOSTIC DIFFICULTIES

Despite the fairly unique clinical picture,
accurate diagnosis of antisynthetase syndrome
remains a considerable challenge. In patients
with anti-Jo-1 antibodies, the mean time to
correct diagnosis is 6 months, while in patients
with less common autoantibodies the mean
diagnostic delay is up to one year [14, 15]. In
some cases, the disease remains undiagnosed
for many years or other disease entities are in-
itially diagnosed, such as undifferentiated con-
nective tissue disease, rheumatoid arthritis,
other systemic connective tissue diseases, idi-
opathic interstitial lung disease or interstitial
pneumonia with autoimmune features [16].
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Table 1. Comparison of available criteria for the diagnosis of antisynthetase syndrome

EULAR/ACR Solomon et al. Connors et al.
Target group M Antisynthetase syndrome Antisynthetase syndrome
Antibodies Only anti-Jo-1 All antisynthetase antibodies | All antisynthetase antibodies

Muscular involvement Physical examination, and

optionally a biopsy

According to the Bohan and
Peter criteria; major criterion

According to the Bohan and
Peter criteria

Interstitial lung disease No Yes, major criterion Yes
Arthritis No Yes, minor criterion Yes
Mechanic’s hands No Yes, minor criterion Yes
Raynaud’s phenomenon No Yes, minor criterion Yes
Fever No No Yes

EULAR/ACR — European League Against Rheumatism/American College of Rheumatology; IIM — idiopathic inflammatory myopathies

Screening test

Confirmatory test

— Identifies the presence of antinuclear
antibodies = their titre

— False-negative results with anti-Jo-1,
anti-SS-A

— |dentifies individual antibody types
— Basic panel — 16 autoantibodies,
including only 1 muscle-specific

antibody (anti-Jo-1)

— Muscular disorder/myositis panels
are required when inflammatory
myopathy is suspected

Figure 1. Immunorheumatology diagnosis in antisynthetase syndrome

IMMUNORHEUMATOLOGY DIAGNOSTICS

Antisynthetase antibodies, an immuno-
logical marker of antisynthetase syndrome,
belong to a large group of antinuclear antibod-
ies. According to the current guidelines, eval-
uation for antinuclear antibodies should be
performed in patients with clinical suspicion
of systemic disease and should be based on
a two-step scheme [17]. In the first stage of the
diagnosis, a screening test with the use of the
indirect immunofluorescence method with the
HEp-2 cell line is recommended; and if a pos-
itive result is obtained, the diagnosis should
be extended to include confirmatory tests de-
tecting individual autoantibodies [17]. A wide
range of diagnostic panels are now available
on the market for use in screening and extend-
ed diagnosis, based on immunofluorescence,
immunoblotting, immunodiffusion or immu-
noenzymatic techniques. In clinical practice,
the assessment of autoantibodies against the
16 most common nuclear and cytoplasmic an-
tigens using the immunoblot method (antibod-
ies against: dsDNA, nucleosomes, histones,
ribosomal protein P, DSF 70, nRNP/Sm, Sm,
SS-A, Ro-52, SS-B, Scl-70, PM-Scl, Jo-1, Cen-
tromere B, PCNA and AMA-M2) is most com-
monly used as a confirmatory test. It is worth
noting that only one of the muscle-specific an-
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tibodies, the antibody against Jo-1, was includ-
ed in the panel described above. The detection
of other muscle-specific antibodies, including
other antisynthetase antibodies, requires an
extension of the diagnostic procedure to in-
clude specific panels for myositis (so-called
myositis/muscular disorder panels). Omitting
the assessment of less common muscle-specific
antibodies may lead to underdiagnosis and in-
correct diagnostic conclusions. Therefore, the
authors consider it reasonable to use specific
panels in routine clinical practice in patients
with a clinical suspicion of antisynthetase syn-
drome. With a negative screening test result,
confirmatory testing is generally not recom-
mended but may be indicated when antisyn-
thetase syndrome is suspected. Low expression
of Jo-1 and SS-A antigens on HEp-2 cells can
lead to false-negative screening test results,
despite the presence of anti-Jo-1 and an-
ti-SS-A antibodies [17]. The scheme of immu-
norheumatology diagnosis in antisynthetase
syndrome is shown in Figure 1.

THE DIFFERENT TIMING OF ONSET
OF SYMPTOMS

Diagnosis of the disease is complicated by
the fact that not all symptoms are necessarily
present in every patient, and complaints may



appear at different times [14, 18, 19]. A trend
towards the progression of the clinical picture
over time was noted in an observational study

on a group of 828 patients with antisyn-
thetase antibodies from the AENEAS (Ameri-
can and European NEtwork of Antisynthetase
Syndrome) registry [14]. At the beginning of
the disease, a significant proportion of pa-
tients presented only with isolated symptoms
— arthritis, myositis or interstitial lung dis-
ease. Isolated articular symptoms occurred in
22% of patients with anti-Jo-1 antibodies, iso-
lated myositis in 33% of patients with anti-OJ
antibodies, while in 36-43% of patients with
anti-PL-7, anti-PL-12 and anti-EJ antibodies
the disease started with isolated interstitial
lung lesions. The classic triad of coexisting
myositis, arthritis and interstitial lung disease
was observed in only 18% of patients with an-
ti-Jo-1 and less than 10% of patients with oth-
er antisynthetase autoantibodies. Over time,
however, most patients developed further
symptoms, and by the end of the follow-up, the
vast majority of patients had either the classic
triad of symptoms or at least two symptoms co-
existing [14]. The different timing of symptom
onset was also demonstrated in a retrospective
study analysing 55 patients with antisynthetase
syndrome hospitalised in a Brazilian centre
[18]. In the described cohort, the most com-
mon first symptom of the disease was joint
complaints, observed in 43.6% of patients. In
addition, there was a high prevalence of fever
as an isolated symptom (41.8%). In 38.2% of
patients, the antisynthetase syndrome initially
manifested itself only with muscle symptoms,
while in 36.4% of patients only interstitial lung
lesions were initially observed. Raynaud’s phe-
nomenon and mechanic’s hands as isolated
symptoms were relatively rare, occurring in
less than 20% of patients. Only 2 of 55 patients
had a simultaneous involvement of joints, mus-
cles and lungs. Subsequent clinical symptoms
appeared at different time points in individu-
al patients. In the cohort described above, the
median time between the onset of first symp-
toms and the development of fully-symptomat-
ic antisynthetase syndrome was 19.9 months,
reaching 60.2 months in the case with the max-
imum time to fully symptomatic disease [18].
A multicentre study of Spanish patients with
antisynthetase syndrome analysed the course
of the disease in 148 individuals [19]. In 32.4%
of patients, the antisynthetase syndrome start-
ed with isolated interstitial lesions, in 26.9%
only myositis was initially observed and in

17.9% the disease started with polyarthritis. At
the end of follow-up, the most common clini-
cal presentation was the co-occurrence of my-
ositis and interstitial lung disease (67.6%) [19].

Although the majority of patients show
a gradual progression to other symptoms from
the spectrum of antisynthetase syndrome,
some patients are oligosymptomatic. In the
AENEAS study, up to 36% of patients with
anti-PL-12 antibodies did not develop artic-
ular or muscular symptoms in addition to in-
terstitial lung disease at the end of follow-up.
Similarly, 28% of patients with anti-OJ anti-
bodies had myositis without concomitant ar-
thritis or interstitial lung disease at the end of
the study [14].

ARTICULAR SYMPTOMS MIMICKING
RHEUMATOID ARTHRITIS

In a significant proportion of patients with
antisynthetase syndrome, joint involvement
can be observed in the form of arthralgia or ar-
thritis. Arthritis appears to be more frequent in
the group of patients with anti-Jo-1 antibodies
compared with patients with other serological
profiles [14]. Symmetric inflammation of small
joints of the hand, primarily of the interphalan-
geal, metacarpophalangeal and wrist joints, is
most commonly observed and may need to
be differentiated from rheumatoid arthritis
[3]- Involvement of large joints (knee, elbow,
shoulder, ankle, hip), distal interphalangeal
joints and foot joints is less common [20]. It
has been observed that when arthritis is pres-
ent from the early stages of the disease, it is
more likely to resemble RA — typically with
symmetric involvement of multiple joints, with
the presence of RF and destructive changes in
the joints, whereas late-onset arthritis tends
to resemble arthritis in the course of systemic
connective tissue diseases [21].

The accurate diagnosis is rendered diffi-
cult by the fact that antibodies against citrul-
linated peptides (anti-CCP) may be present
not only in the course of RA but also in pa-
tients with antisynthetase syndrome [22-24].
Further studies are required to assess whether
anti-CCP antibodies prognose an overlap syn-
drome with RA or whether they may be pres-
ent in an isolated antisynthetase syndrome. In
patients with antisynthetase syndrome and an-
ti-CCP antibodies, arthritis is associated with
a more severe clinical course and more often
leads to radiographic damage compared with
seronegative patients [24].
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Table 2. Diagnostic criteria for IPAF and its signs shared with antisynthetase syndrome

— mechanic’s hands

— fingertip ulcers

— arthritis or morning stiffness in multiple joints lasting > 60 minutes
— telangiectasias on the hands

— Raynaud’s phenomenon

— unascertained swelling of the fingers

— Gottron’s sign

of > 1 criterion
in > 2 domains

. Consistency with
IPAF criterion o.b Ilgatqry Lill'7 antisynthetase
diagnosis

syndrome
Presence of interstitial lung lesions on HRCT/surgical biopsy Yes Yes
Exclusion of another cause of ILD Yes Yes
Unmet diagnostic criteria for any systemic connective tissue disease Yes No
The domain of clinical symptoms: Required fulfilment | Yes, partly:

mechanic’s hands
arthritis
Raynaud’s pheno-
menon

— radiological pattern in HRCT: NSIP. OP, superimposition of NSIP and OP, LIP
— findings of histopathology/surgical biopsy of lung: NSIP, OP, overlap of

of > 1 criterion
in > 2 domains

The serological domain: Required fulfilment | Yes, partly:
— ANA titre > 1:320, fluorescence pattern: diffuse, speckled, homogeneous | of > 1 criterion antisynthetase
— ANA in any titer with nucleolar or centromere fluorescence pattern in > 2 domains antibodies
— RF > 2x upper limit of normal
— anti-CCP
— anti-dsDNA, anti-Ro (SS-A), anti-La (SS-B), anti-RNP, anti-Sm, anti-

-SCI70, antisynthetase antibodies, anti-PM-Scl, anti-MDA5
The morphological domain: Required fulfilment | Yes, partly:

interstitial lung
lesions on HRCT/

diffuse lymphoplasmacytic infiltration

« pleural effusion or pleural thickening
» pericardial effusion or pericardial thickening

or bronchial dilatation
e pulmonary vasculopathy

NSIP and OP, LIR, interstitial lymphoid nodules with foci of proliferation,

— multisite involvement (other than ILD) with no other cause:

e small airway disease with airflow obstruction, bronchiolitis

histopathology

IPAF — interstitial pneumonia with autoimmune features; HRCT — high-resolution computed tomography; ILD — interstitial lung disease; RF — rheumatoid
factor; NSIP — non-specific interstitial pneumonia; OP — organising pneumonia; LIP — lymphocytic interstitial pneumonia

The subgroup of patients with arthritis as
the first symptom of antisynthetase syndrome
seems to be at a particularly high risk of mis-
diagnosis or long delay in time to correct diag-
nosis which exceeded 2 years in a multicentre
observational study [20]. A significant propor-
tion of patients are initially diagnosed with se-
ronegative rheumatoid arthritis or other forms
of inflammatory arthropathies. Lefevre et al.
report that in their study, 60% of patients were
initially treated with at least one disease-modi-
fying drug based on a diagnosis of seronegative
polyarthritis before a correct diagnosis of anti-
synthetase syndrome was made [20].

Experts recommend increased vigilance
and active observation of patients with isolated
arthritis for the possible development of other
components of antisynthetase syndrome [20, 22].

SIMILARITIES AND DISSIMILARITIES WITH IPAF

The criteria for antisynthetase syndrome
partly overlap with those of a newly distinguished
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disease entity, interstitial pneumonia with au-
toimmune features (IPAF), distinguished in
2015 by the European Respiratory Society and
American Thoracic Society [25]. This diagnosis
is used for patients with interstitial lung disease
who do not meet the diagnostic criteria for any
systemic connective tissue diseases, but present
with certain clinical symptoms and abnormal-
ities in additional tests corresponding to the
spectrum of systemic connective tissue diseases
[25]. The diagnosis of IPAF requires that at least
one criterion in each of at least 2 of the 3 do-
mains — clinical, serological and/or morpholog-
ical domain — have to be met [25]. The diag-
nostic criteria for IPAF and its signs shared with
antisynthetase syndrome are shown in Table 2.
An analysis of the IPAF criteria clearly
shows that there is some overlap with the picture
of antisynthetase syndrome. In terms of clinical
symptoms, patients with IPAF, like those with
antisynthetase syndrome, may present with me-
chanic’s hands, arthritis or Raynaud’s phenom-
enon, among others, and the immunological



criteria include the presence of antisynthetase
antibodies. One can easily imagine a situation
where a patient with interstitial lung disease and
symptoms in the spectrum of antisynthetase syn-
drome does not meet the current EULAR/ACR
criteria for the diagnosis of idiopathic inflamma-
tory myopathy. The question remains: should
such a patient be diagnosed with IPAF or should
they be diagnosed with antisynthetase syndrome
according to, for example, the Connors criteria?
In the absence of uniform diagnostic criteria for
antisynthetase syndrome, it is difficult to clearly
differentiate between the two disease entities. It
therefore seems reasonable to approach the is-
sue as a kind of spectrum and continuum rather
than separate disease entities [26].

INTERDISCIPLINARY COOPERATION
— KEY TO A CORRECT DIAGNOSIS?

In recent years, the role of interdiscipli-
nary cooperation between doctors of different
specialities has been emphasised. Such coop-
eration may also be crucial in the diagnosis
and care of patients with antisynthetase syn-
drome. Levi et al. demonstrated the validity
of including a rheumatologist in the multispe-
cialty team diagnosing patients with interstitial
lung disease [27]. In the study cited above,
60 patients with interstitial lung disease were
assessed twice — the first assessment was per-
formed by a multispecialty team consisting of
a pulmonologist, radiologist and pathomo-

rphologist, and the second assessment was
performed independently by a rheumatolo-
gist. The typical multispecialty team correctly
identified systemic connective tissue disease
in 13 patients (including 1 with antisynthetase
syndrome), and adding a rheumatology assess-
ment allowed a correct diagnosis of systemic
connective tissue disease to be made in a fur-
ther 9 patients, among whom there were as
many as 3 with antisynthetase syndrome [27].

CONCLUSIONS

The accurate diagnosis of antisynthetase
syndrome remains a considerable challenge.
The diversity of symptoms and their tendency to
progress over time make it difficult to establish
the diagnosis early. Because of the possibility of
false-negative results of the screening test for an-
tinuclear antibodies, in the presence of clinical
symptoms from the spectrum of antisynthetase
syndrome, it is reasonable to extend the diagno-
sis by including confirmatory tests. The detection
of antisynthetase antibodies requires the use of
specific muscular disorder panels that detect less
common muscle-specific antibodies. Coopera-
tion between a pulmonologist and a rheumatol-
ogist may improve the accuracy of diagnoses of
interstitial lung disease in the course of systemic
connective tissue diseases, including antisyn-
thetase syndrome. New diagnostic criteria for an-
tisynthetase syndrome, taking into account fre-
quent non-muscular symptoms, are underway.
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