
SUMMARY
The antisynthetase syndrome (ASS) is clinically characterized by fever, myositis, interstitial lung disease, joint 
involvement, mechanic’s hands, or Raynaud’s phenomenon, and the presence of antisynthetase autoantibodies. 
These clinical manifestations may not occur simultaneously. Therefore, the aim of this study was to analyze the 
sequence in which these clinical manifestations can develop at the onset of ASS.
This retrospective, single-center cohort study enrolled 55 ASS patients. Their mean age at the onset of ASS 
symptoms was 42.3±11.8 years. There was a predominance of female patients (75.9%) and white patients 
(72.7%). At initial presentation, 41.8% of the patients had fever, 43.6% had joint symptoms, 38.2% had myosi-
tis, 36.4% had interstitial lung disease, 18.2% had Raynaud’s phenomenon, and 16.4% had mechanic’s hands. 
Subsequent clinical symptoms emerged at varying time points. In two out of 55 cases, joint, muscle, and lung 
manifestations developed simultaneously. The median time between the onset of symptoms and the complete 
ASS clinical manifestation was 19.9 (4.0-60.2) months; whereas, the timeframe between the onset of symptoms 
and the ASS diagnosis was 29.0 (11.0-63.0) months. The confounding misdiagnoses interfering with the initial 
diagnosis were polymyositis (52.7%), dermatomyositis (29.1%), nonspecific interstitial pneumopathy (23.6%), 
rheumatoid arthritis (18.2%), and others (10.9%).
Clinical features at the onset of ASS are highly variable. Consequently, confounding factors can lead to signifi-
cant delays for the final and definitive diagnosis of ASS. Therefore, ASS should be considered a differential 
diagnosis in patients with initial symptoms of joint, lung, and/or muscle involvements, as well as fever, me-
chanic’s hands, and/or Raynaud’s phenomenon manifestations.
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n	 INTRODUCTION

The antisynthetase syndrome (ASS) is a 
rare systemic autoimmune myopathy 

characterized by the presence of an autoan-
tibody against specific aminoacyl-transfer 
RNA synthetases, plus one or more of the 
following conditions: myositis, interstitial 
lung disease, arthritis, unexplained and 
persistent fever, Raynaud’s phenomenon, 
or mechanic’s hands (1, 2).
Clinical manifestations of ASS may not 
necessarily all occur simultaneously. How-
ever, so far, few studies have analyzed the 
clinical course of ASS to confirm this in-
formation (3-12). Most of these studies 
analyzed only ASS patients with anti-Jo-1 
autoantibody (3, 6-8). Moreover, in their 

unicentric cohort study, Pinal-Fernandez et 
al. (13) suggest that different aminoacyl-
transfer RNA synthetase autoantibodies 
(ARS) are associated with different clinical 
patterns, with the anti-PL-7 and anti-PL-12 
autoantibodies related to higher prevalence 
and severity of interstitial lung disease than 
anti-Jo-1. However, this topic is still a sub-
ject for debate, since Cavagna et al. (5) 
found a similar presentation and evolution, 
regardless of the specific autoantibody 
found in a large cohort of ASS patients.
In particular, a multicenter Spanish study 
that included 148 patients with anti-Jo-1 
ASS showed that most patients (77.2%) 
have isolated lung, muscle, or joint in-
volvement at the onset of the disease (3). 
Likewise, an international multicenter 
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study by Cavagna et al. (7) showed that 
most anti-Jo-1 ASS patients have the in-
complete clinical form, with arthritis, my-
ositis or lung involvement, at the onset of 
disease. This study also revealed that these 
patients evolve to the complete clinical 
form with all the manifestations of the clas-
sical triad in a few months or years (7).
These heterogeneous and incomplete clini-
cal presentations of ASS have become a 
challenge in clinical practice. This chal-
lenge can lead physicians to a wrong diag-
nosis and, therefore, delay the correct ASS 
diagnosis and treatment.
Therefore, the aim of the study was to de-
scribe the clinical manifestations at the on-
set of the disease in our ASS Brazilian co-
hort and then analyze chronologically and 
longitudinally the development of other 
symptoms to identify a development pat-
tern of clinical manifestations that could 
help rheumatologists diagnose early and 
correctly the disease. In addition, we have 
described the differential diagnoses made 
before the definitive ASS diagnosis.

n	 PATIENTS AND METHODS

This retrospective, unicenter cohort study 
evaluated 55 consecutive patients with 
ASS, who were aged more than 18 years, 
from our tertiary outpatient clinic from 
2000 to 2019.
This study was approved by the local Eth-
ics Committee (HCFMUSP, CAAE 
68523717.1. 0000.0068) and all partici-
pants signed an informed consent form.
The patients included in this study fulfilled 
the modified classification criteria pro-
posed by Connors et al. (1) and by Cavagna 
et al. (5). For laboratory criteria, patients 
should have a serum positive test against 
one of the following aminoacyl-transfer 
RNA synthetases: anti-Jo-1, -OJ, -EJ, -PL-
7, or -PL-12. Clinically, the patients should 
have all of the following conditions: unex-
plained and persistent fever; Raynaud’s 
phenomenon; mechanic’s hands; and mus-
cle, lung, and joint involvements. Then, we 
retrospectively reviewed the medical re-
cords of these patients for information 
about patterns of clinical manifestations at 

the onset of the disease and their evolution 
over the years of follow-up.
Muscle involvement was defined as the 
presence of proximal, progressive muscle 
weakness and increased muscle enzymes 
(for instance, creatine phosphokinase, or 
CPK), in addition to electroneuromyogra-
phy showing a myopathic pattern with or 
instead of a muscle biopsy compatible with 
inflammatory myopathy. According to pre-
vious publications in ASS (5, 6, 9), joint 
involvement was defined as arthralgia or 
arthritis (non-erosive). According to the 
American Thoracic Society (14), pulmo-
nary involvement was defined as the pres-
ence of reported dyspnea and altered com-
puted tomography (incipient pneumopathy, 
ground-glass opacities with or without 
bronchiectasis or pulmonary fibrosis and 
honeycombing areas).
The antisynthetase autoantibodies (anti-
Jo-1, anti-PL-7, anti-PL-12, anti-OJ, anti-
EJ) and myositis-associated autoantibodies 
(anti-PM/Scl, anti-Ku, anti-Ro-52) were 
identified by a commercially available line 
blot test kit (Myositis Profile Euroline Blot 
test kit, Euroimmun, Lübeck, Germany). 
The assessment was performed according 
to previously established methods (15).
The exclusion criteria included overlapped 
autoimmune diseases, cancer-associated 
myositis, and patients with anti-PM/Scl or 
anti-Ku autoantibodies. We excluded also 
patients with double positivity to myositis-
specific autoantibodies.
Patient records were extensively reviewed 
for the following data:
a) Demographic data, including age at on-

set of symptoms, age at ASS diagnosis, 
gender, and ethnicity;

b) Cumulative clinical manifestations or 
onset of symptoms, including fever, 
weight loss, muscle weakness graduat-
ed according to the Medical Research 
Council Scale (16), joint involvement, 
dyspnea, Raynaud’s phenomenon, and 
mechanic’s hands;

c) Laboratory criteria, including initial se-
rum levels of creatine phosphokinase 
(reference value: 26 - 192 U/L);

d) Autoantibody analyses, including anti-
Jo-1, anti-PL-7, anti-PL-12, anti-OJ, 
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anti-EJ, anti-Ro-52, anti-PM/Scl, and 
anti-Ku; and

e) Initial differential diagnosis.
The patients’ initial symptoms were classi-
fied into first, second, and third manifesta-
tions, according to the manifestations of 
the symptoms over time.

Data
The Kolmogorov-Smirnov test was used to 
evaluate the distribution of each parameter. 
The demographic and clinical features 
were expressed as mean ± standard devia-

tions for the continuous variables or as fre-
quencies (%) for the categorical variables. 
The median (25th - 75th interquartile range) 
was calculated for continuous variables 
that were non-normally distributed. All 
analyses were performed using the SPSS 
15.0 statistics software (Chicago, IL, 
USA).

n	 RESULTS

Fifty-five ASS patients met the inclusion 
criteria and were evaluated. The means of 
the patients’ ages at the onset of symptoms 
and at the ASS diagnosis were 42.3 ± 11.8 
and 46.0 ± 13.1 years, respectively. There 
was a predominance of female (75.9%) and 
white patients (72.7%). Table I shows the 
initial and general cumulative features of 
the ASS patients.
At presentation, 41.8% of the cases had fe-
ver, 43.6% had joint symptoms, 38.2% had 
myositis, 36.4% had interstitial lung dis-
ease, 18.2% had Raynaud’s phenomenon, 
and 16.4% had mechanic’s hands. Subse-
quent clinical symptoms emerged at differ-
ent timepoints (Figure 1).
The second symptoms were muscle in-
volvement in 38.2% of the cases, Raynaud’s 
phenomenon in 31.7%, lung involvement 
in 32.7%, joint involvement in 27.3%, fe-
ver in 25.5%, and mechanic’s hands in 
25.5%.
The third symptoms were mechanic’s 
hands in 36.4% of the patients, Raynaud’s 
phenomenon in 30.9%, lung involvement 
in 21.8%, joint involvement in 20.0%, fe-
ver in 18.2%, and muscle involvement in 
16.4%. The joint, muscle, and lung symp-
toms appeared simultaneously in only two 
(2.6%) of the 55 cases.
Subsequent clinical symptoms emerged at 
different timepoints, leading to variety of 
diagnoses and therapeutic schemes. The 
median time between the onset of symp-
toms and the complete ASS clinical mani-
festation was 19.9 (4.0-60.2) months; 
whereas, the mean diagnostic delay (time 
between ASS diagnosis and the onset of 
symptoms) was 29.0 (11.0-63.0) months.
During the period between the ASS diagno-
sis and the onset of symptoms, 51 (92.7%) 

Table I - General features of the 55 patients with antisynthetase syndrome.

Age at
Symptoms’ onset (years)
ASS diagnosis (years)

Female gender (%)
White ethnicity (%)

42.3±11.8
46.0±13.1
42 (75.9)
40 (72.7)

Initial cumulative manifestations
Weight loss (%)
Fever (%)
Muscle involvement (%)

Upper limb strength
Degree I
Degree II
Degree III
Degree IV
Degree V

Lower limb strength
Degree I
Degree II
Degree III
Degree IV
Degree V

Joint involvement (%)
Arthralgia (%)
Arthritis (%)

Lung involvement (%)
Dyspnea (%)

Raynaud’s phenomenon
“Mechanic’s hands”

49 (89.1)
55 (100.0)
55 (100.0)

1 (1.8)
1 (1.8)

15 (27.3)
31 (56.8)
7 (12.7)

0
1 (1.8)

16 (29.1)
37 (67.3)

1 (1.8)
55 (100.0)
55 (100.0)
38 (69.1)
55 (100.0)
55 (100.0)
55 (100.0)
55 (100.0)

Maximum serum level of creatine phosphokinase (U/L) 4838 (1298-9057)

Lung involvement (%)
Computer tomography
Incipient pneumopathy
Ground-glass opacities
Pulmonary fibrosis

55 (100.0)

5 (100.0)
32 (58.2)
11 (20.0)

Autoantibodies
Anti-Jo-1 (%)
Anti-PL-7 (%)
Anti-PL-12 (%)
Anti-EJ (%)
Anti-OJ (%)
Anti-Ro-52 (%)

46 (83.6)
4 (7.3)
3 (5.5)
3 (5.5)

0
27 (49.1)
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of the 55 patients received glucocorticoids 
and/or immunosuppressive drugs.
Due to incomplete and varied clinical mani-
festations, the confounding diseases in the 
initial diagnosis were polymyositis (52.7%), 
dermatomyositis (29.1%), rheumatoid ar-
thritis (18.2%), non-specific interstitial 
pneumopathy (23.6%), or idiopathic pulmo-
nary interstitial fibrosis (9.1%). In 21 
(38.2%) of the 55 cases, concomitant diag-
nostic hypotheses (as mentioned above) 
were performed (Table II).

n	 DISCUSSION  
AND CONCLUSIONS

We described the clinical manifestations of 
ASS at the beginning of the disease and 
then chronologically and longitudinally 
analyzed the onset of new symptoms 
through the years of follow-up. Fever, joint, 
and muscular symptoms predominated as 
the initial symptoms; whereas mechanic’s 
hands, Raynaud’s phenomenon, and pul-
monary manifestations appeared after-
wards. Moreover, due to the temporal vari-
ability of the manifestation of symptoms 
and the incomplete manifestation of symp-
toms, other diagnoses were erroneously 
made, delaying the ASS diagnosis. 
In this study, we included patients accord-
ing to the modified classification criteria 

proposed by Connors et al. (1) and Cavag-
na et al. (5) to increase specificity and avoid 
possible selection biases. Despite this rig-
orous selection criterion, we included a 
large sample of patients with ASS, which is 
considered a rare systemic autoimmune 
disease and is scarcely described in the lit-
erature.
The patients’ ages at the onset of symptoms 
and the ASS diagnosis were 42.3 and 46.0 
years, respectively. There was a predomi-
nance of female and white patients. There-
fore, our data are consistent with the analy-
sis of 813 ASS patients conducted by the 
American and European Network of An-
tisynthetase Syndrome (AENEAS) study 
(5) that showed a prevalence of female pa-
tients (74%) and a higher mean age at the 
onset of disease symptoms (51 years).

Figure 1 - Subsequent clinical symptoms in the 55 patients with antisynthetase syndrome.

Table II - Initial diagnosis of the 55 patients with antisynthetase syndrome.

Polymyositis (%)
Dermatomyositis (%)
Non-specific interstitial pneumopathy (%)
Rheumatoid arthritis (%)
Idiopathic pulmonary interstitial fibrosis (%)
Others (%)

Systemic lupus erythematosus (%)
Bronchopneumonia (%)
Sjögren’s syndrome (%)
Systemic sclerosis (%)

29 (52.7)
16 (29.1)
13 (23.6)
10 (18.2)

5 (9.1)
6 (10.9)
2 (3.6)
2 (3.6)
1 (1.8)
1 (1.8)

In 21 (38.2%) of the 55 cases, concomitant diagnostic hypotheses (as mentioned above) were 
performed.
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Cavagna et al. (7) noted in their multicenter 
retrospective study of 255 patients with 
ASS that most patients did not initially pre-
sent with the classic triad of disease mani-
festations (arthritis, myositis, and intersti-
tial lung disease), but with only one of 
these symptoms. They also showed that 
these patients often developed the com-
plete form of the disease during the follow-
up period and that the development of dif-
ferent manifestations can take from months 
to years. In another retrospective multi-
center study, Cavagna et al. (17) concluded 
that the classic triad is not commonly ob-
served, and fever, mechanic’s hands, or 
Raynaud’s phenomenon may be predictors 
for the onset of at least one of the classic 
triad symptoms in the anti-Jo-1 positive 
ASS patients. In our study, however, fever 
was a frequent first manifestation, along 
with joint and muscular symptoms, where-
as pulmonary involvement, mechanic’s 
hands, and Raynaud’s phenomenon usual-
ly appeared over the course of the disease. 
Also in agreement with our study, 
González-Gay et al. (11) demonstrated that 
joint involvement usually happens at the 
beginning of the disease, and to a lesser ex-
tent during follow-up.
On the contrary, Trallero-Araguás et al. (3) 
concluded in their retrospective multicent-
er study that myositis, arthritis, and inter-
stitial lung disease were the most frequent 
initial symptoms of ASS. They also dem-
onstrated a variation between the time of 
onset of symptoms and the diagnosis of 
ASS, depending on the initial organ in-
volvement manifestations. They concluded 
that patients with isolated arthritis had the 
longest diagnostic delay compared to the 
other groups analyzed (ILD plus myositis, 
ILD without myositis, isolated myositis). 
The mean delay in diagnosis in patients 
with isolated arthritis was 24 months, a 
much longer period than in the other groups 
(where it was less than 12 months) (3).
This pattern of onset with isolated symp-
toms and incomplete forms of the disease 
as well as the similarity of ASS to other au-
toimmune diseases can result into possible 
diagnostic mistakes for patients with ASS. 
Alves et al. (18) observed that patients with 

dermatomyositis and polymyositis with the 
presence of autoantibodies  anti-PM/Scl 
demonstrated a pattern of clinical presenta-
tion similar to that of ASS, confusing the 
diagnosis, which is the reason we also 
elected to exclude patients with anti-PM/
Scl autoantibodies in this study.
When a patient presents with joint involve-
ment, the pattern is a peripheral symmetric 
polyarthritis, similar to that of rheumatoid 
arthritis (19). The patient may also present 
with rheumatoid factor, anti-cyclic citrulli-
nated peptide (anti-CCP) autoantibodies, 
and bone erosions that may be correlated 
with anti-CCP positivity (19, 20). When 
patients have isolated joint symptoms, it is 
difficult for rheumatologists to think about 
ASS. Indeed, 10 (18.2%) of our patients 
were diagnosed with rheumatoid arthritis, 
before they received the correct diagnosis 
of ASS. Cavagna et al. (7) concluded that a 
test for the anti-Jo-1 autoantibody should 
be ordered in any patient with arthritis, iso-
lated myositis, or interstitial lung disease, 
as its positivity could predict clinical oc-
currences during follow-up and could 
change the diagnosis. Therefore, it is rea-
sonable to perform periodic screenings for 
myositis and interstitial lung diseases, even 
in patients with more likely diagnoses of 
rheumatoid arthritis (19).
When pulmonary involvement occurs with-
out other clinical manifestations, the diag-
nosis of non-specific interstitial lung disease 
or idiopathic pulmonary fibrosis may be 
considered when ASS is not suspected (4, 
6). Giannini et al. (21) suggested in their 
publication of three case reports that the test 
for myositis-specific antibodies should be 
performed in patients with idiopathic inter-
stitial lung disease, even without other ex-
trapulmonary manifestations.
This study had some limitations. It was a 
retrospective study. In addition, we ana-
lyzed patients who were treated only by 
rheumatologists and were not followed in 
other specialties, such as, for instance, a 
patient diagnosed with interstitial lung dis-
ease followed only by pulmonologists. Our 
retrospective design did not it make possi-
ble to perform correlations between initial 
clinical manifestations and the outcomes or 
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prognoses. We also do not have informa-
tion about the medications used between 
the initial clinical manifestations and the 
ASS diagnoses in all patients or how long 
these medications could have interfered 
with the clinical course of the disease. We 
did not explore whether different types of 
aminoacyl-transfer RNA synthetase au-
toantibodies were associated with different 
types of onset and disease patterns, because 
of the small samples in each autoantibody 
group (except for anti-Jo-1). Finally, we 
also had problems studying ASS due to the 
lack of a widely accepted validated classifi-
cation criteria for the ASS (22).
In conclusion, clinical features at the onset 
of ASS are highly variable. Our patients 
presented with fever and muscle and/or 
joint symptoms as initial indicators; where-
as, Raynaud’s phenomenon, mechanic’s 
hands, and pulmonary symptoms were late 
indicators of the disease. Consequently, the 
confounding factors led to significant de-
lays before reaching the final and definitive 
diagnosis of ASS.
We believe this analysis will contribute to 
the early detection and diagnosis of ASS, 
thus making it possible to offer an appro-
priate treatment and reduce the morbidity 
and mortality of the patients.
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