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Abstract

Background: To assess the prevalence and clinical relevance of anti-Jo-1 autoantibodies in a representative sample
of patients with definite dermatomyositis (DM).

Methods: This retrospective cohort study took place from 2005 to 2020 and assessed 118 adult patients from a
tertiary center who were diagnosed with definite DM. A commercial kit was used to detect anti-Jo-1
autoantibodies.

Results: The presence of anti-Jo-1 autoantibodies was observed in 10 out of 118 (8.5%) patients with definite DM.
The following variables were comparable between individuals with and without anti-Jo-1 autoantibodies: age at
diagnosis, sex, ethnicity, disease duration, follow-up period, recurrence rate, complete clinical response, death rate,
and cancer incidence. There was no difference in clinical features between groups, except for an increased
prevalence of “mechanic’s hands,” joint involvement, and lung disease, as well as a reduced occurrence of skin
findings in patients positive for anti-Jo-1 autoantibodies. No anti-Jo-1-positive patients went into remission; they
required greater use of glucocorticoids and immunosuppressive drugs.

Conclusions: Anti-Jo-1 positivity was found in 8.5% of patients with definite DM. This autoantibody was associated
with an antisynthetase syndrome phenotype and might predict clinical outcomes in patients with definite DM.
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Introduction
Dermatomyositis (DM) is a systemic autoimmune dis-
ease whose cardinal features include classical cutaneous
findings and mostly proximal muscle weakness affecting
the limbs [1–3].
The classical cutaneous manifestations of DM are Got-

tron’s papules and heliotrope rash, but other findings
such as digital ulcers, photosensitivity, calcinosis cutis,
the “shawl” and “V-neck” signs, cuticular hypertrophy,
periungueal erythema, and “mechanic’s hands” might be
present [4]. In addition, extramuscular manifestations

such cardiac, gastrointestinal, joint, and lung involve-
ment might occur [5, 6]. DM therefore has a broad
spectrum of phenotypical presentations.
A variety of autoantibodies have been described in

DM patients, who have myositis-associated or myositis-
specific autoantibodies [6–14]. Myositis-specific auto-
antibodies include anti-Mi-2, anti-TIF1-γ, anti-NXP-2,
anti-MDA-5, anti-SAE, and anti-aminoacyl-tRNA syn-
thetase [6–14]. These autoantibodies are associated with
different clinical phenotypes of systemic autoimmune
myopathies, making them potentially useful as prognos-
tic markers and predictors of clinical response to drug
therapy [6–14].
Among anti-aminoacyl-tRNA synthetase autoanti-

bodies, anti-Jo-1 is most commonly found in systemic
autoimmune myopathies [6, 7, 9, 13]. Anti-Jo-1 positivity
in DM ranges from 5 to 20% [6, 7, 9, 13] and is linked to
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the occurrence of joint involvement [9, 11–14], intersti-
tial lung disease [10, 12–17], Raynaud’s phenomenon
[13, 14], myositis [9, 16], and “mechanic’s hands” [6, 9,
10, 13]. However, those variables were investigated in
samples comprising patients with different subtypes of
systemic autoimmune myopathies, including overlap
syndromes [5, 8–16]. In addition, even when only DM
cases were evaluated, samples were small [10, 11, 14], or
the Bohan and Peter criteria [1, 2], which are restricted
to muscle involvement and a narrow number of skin
manifestations, were used for diagnosis. These limita-
tions preclude an overall assessment of the relevance of
anti-Jo-1 autoantibodies concerning the potential clinical
features of DM.
Therefore, this study was aimed at describing the

prevalence of anti-Jo-1 positivity in a representative sam-
ple of patients with definite DM and assessing the po-
tential associations of anti-Jo-1 positivity with clinical,
laboratory, and therapeutic characteristics, remission
and relapse rates, and prognosis.

Patients and methods
This was a single-center, retrospective cohort study that
took place from 2005 to 2020 and involved adult pa-
tients diagnosed with definite DM according to the
Bohan and Peter classification criteria [1, 2], as well as
the European League Against Rheumatism/American
College of Rheumatology (EULAR/ACR) 2017 criteria
[3]. To be included, patients had to present with pathog-
nomonic skin rashes, as well as muscle involvement (ob-
jective muscle weakness in the upper and/or lower limbs
accompanied by elevated serum creatine phosphokinase
or aldolase levels). The following ancillary tests were also
considered: an electromyography and nerve conduction
studies suggesting an isolated myopathic process and/or
a muscle biopsy suggesting an inflammatory myopathy.
Patients with clinically amyopathic DM (CADM),

cancer-associated myositis, overlap syndromes as well as
those with anti-OJ, anti-EJ, anti-PL-7, anti-PL-12, anti-
SRP, anti-Ku, or anti-PM/Scl autoantibodies were
excluded.
The following data were collected from electronic

medical records containing previously parameterized
and standardized information:

– General characteristics: age at diagnosis, sex,
ethnicity, disease duration, and outpatient follow-up
period;

– Initial and cumulative clinical manifestations:
constitutional symptoms (weight loss and fever),
Gottron’s papules, Gottron’s sign, heliotrope rash,
facial erythema, Raynaud phenomenon, “shawl” sign,
“V-neck” sign, cutaneous vasculitis, digital ulcers,
calcinosis cutis, periungueal erythema, “mechanic’s

hands,” dysphagia, joint involvement (arthralgia or
arthritis), and lung involvement (dyspnea and chest
high-resolution computed tomography - CT - im-
aging showing incipient interstitial lung disease,
ground-glass opacities, and pulmonary fibrosis). All
patients with respiratory symptoms underwent chest
CT scans.

– Laboratory data: maximum serum creatine
phosphokinase (reference range: 32–294 U/L) and
aldolase (reference range: 1.0–7.5 U/L) levels during
outpatient follow-up; blood samples collected at the
beginning of the investigation of disease activity
were assayed for myositis-specific (anti-Jo-1, -OJ,
-EJ, -PL-7, -PL-12, -SRP, and -Mi-2) and myositis-
associated (anti-Ro-52, -Ku, and -PM/Scl) autoanti-
bodies. Myositis Profile Euroline blood test kits
(Euroimmun, Germany) were used to detect the
above-mentioned autoantibodies, and samples were
processed as per manufacturer’s instructions. The
assessment of results was based on a predetermined
method described elsewhere [6]. The indirect im-
munofluorescence assay on HEp-2 cells was used for
the detection of antinuclear antibodies.

The following data were also collected at the last
follow-up appointment and/or at the end of outpatient
follow-up:

– Disease in remission: no evidence of disease activity
for at least 6 months with no drug therapy for DM;

– Complete clinical response: no evidence of disease
activity for at least 6 months with drug therapy for
DM;

– Disease relapse: recurrence of clinical (muscle and/
or skin manifestations) and/or laboratory findings
(elevated muscle enzymes creatine phosphokinase
and aldolase) with no explanation other than disease
activity;

– Drug therapy (glucocorticoids and
immunosuppressants or immunomodulators);

– Occurrence of death or diagnosis of neoplasia
during the follow-up period.

Statistical analysis
The Kolmogorov-Smirnov test was used to assess the
distribution of continuous variables. Results are pre-
sented as means ± standard deviations (SD) for continu-
ous variables and as frequencies (%) for categorical
variables. Medians and interquartile ranges (75th - 25th)
were calculated for continuous variables with non-
normal distribution. Student’s t-test or Mann-Whitney
U test were used for continuous variables, and the chi-
square test or Fisher’s exact test were used for categor-
ical variables in order to compare patients with and
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without of anti-Jo-1 autoantibodies. Odds ratios (OR)
and 95% confidence intervals (CI) were estimated by a
logistic regression model that was used to evaluate the
association between anti-Jo-1 positivity and relevant co-
variates with statistical significance in the univariate ana-
lysis. We adopted P values < 0.05 to indicate statistical
significance. SPSS Statistics, version 15.0 (Chicago,
USA), was used for all analyses performed.

Results
In the present study, 152 DM patients were evaluated.
Of these, 7 patients had CADM, 12 patients had cancer-
associated myositis, 2 patients had overlap syndromes,
and 13 patients had anti-OJ, anti-EJ, anti-PL-7, anti-PL-
12, anti-SRP, anti-Ku, or anti-PM/Scl autoantibodies.
These patients were excluded and, therefore, 118 pa-
tients with definite DM were finally analyzed.
Anti-Jo-1 autoantibodies were detected in 10 out of

118 (8.5%) patients with definite DM. Table 1 shows the
general characteristics of DM patients with and without
anti-Jo-1 autoantibodies.
A significantly increased prevalence of “mechanic’s

hands,” as well as joint and lung involvements, and a re-
duced prevalence of facial erythema, “shawl” sign, and
“V-neck” sign were found among patients positive for
anti-Jo-1 autoantibodies compared to anti-Jo-1-negative
patients (Table 1).
No patients with anti-Jo-1 autoantibodies had vasculit-

ides, digital ulcers, or calcinosis cutis (Table 1).
Regarding treatment, current use of glucocorticoids

(prednisone) and immunosuppressive drugs (particularly
mycophenolate mofetil) was significantly more prevalent
among anti-Jo-1-positive patients compared to those
without this autoantibody (Table 2).
Relapse rates, complete clinical response, and death

were also comparable between the two groups. No anti-
Jo-1-positive patients achieved disease remission or had
active disease at the end of follow-up (Table 2).
In addition, all patients with anti-Jo-1 autoantibodies

continued to be regularly followed up, unlike anti-Jo-1-
negative patients (Table 2).
All significant variables shown in Tables 1 and 2 were

strongly associated with anti-Jo-1 autoantibody positivity
(Table 3).

Discussion
In the present study, anti-Jo-1 positivity was observed in
8.5% of patients with definite DM, and it was associated
with “mechanic’s hands,” as well as joint and lung
involvement.
In contrast, anti-Jo-1-positive patients exhibited a de-

creased frequency of skin manifestations such as facial
erythema, “shawl” sign, and “V-neck” sign compared to
anti-Jo-1-negative patients.

The frequency of anti-Jo-1 positivity ranges from 5 to
20% in the literature [6, 7, 9, 10, 13], and such wide vari-
ation occurs because of the different ethnic groups eval-
uated, which included Indians [10], Europeans [13],
Brazilians [6], and cohorts comprising patients from
multiple ethnicities [9]. In the present study, the preva-
lence of anti-Jo-1 positivity was 8.5% in Brazilian pa-
tients, which is within the range found in the literature.
However, unlike other published research [9, 10, 12–14,
16], the presence of anti-Jo-1 autoantibodies was evalu-
ated in a sample comprising only patients with DM in
the present study. Moreover, only patients exclusively
with definite DM were included, and patients with pos-
sible or probable DM, according to both the EULAR/
ACR 2017 [3] and the Bohan and Peter criteria [1, 2],
were excluded. Patients with clinically amyopathic DM,
myositis associated with neoplasia or other systemic
autoimmune disorders, and patients with other myositis-
specific (e.g., anti-OJ, -EJ, -PL-7, and -PL-12) or
myositis-associated (e.g., anti-Ku and anti-PM/Scl) auto-
antibodies were also excluded. Although this was a
retrospective study, patient data were collected from re-
cords containing previously parameterized and standard-
ized information, including that of interest to the
present study.
Although the manifestations of DM are primarily cuta-

neous and muscular, we observed a significant preva-
lence of joint involvement in our cohort. We also
identified a strong association between anti-Jo-1 positiv-
ity and the occurrence of joint involvement in our sam-
ple. This association has also been found in other
studies. For instance, in a large European cohort [13]
comprising 1637 patients with probable or definite DM,
or polymyositis (PM) according to the Bohan and Peter
criteria [1, 2], arthritis was strongly associated with anti-
Jo-1 positivity. In addition, in a study by Ohashi et al.
[11], japanese patients with systemic autoimmune myop-
athies and anti-Jo-1 positivity frequently presented with
joint symptoms. Such an association between arthralgia
or arthritis and anti-Jo-1 positivity has also been ob-
served among patients with multiple types of idiopathic
inflammatory myopathies [9, 12, 14]. Thus, a marked in-
fluence of anti-Jo-1 autoantibodies on the phenotype of
patients with DM and joint involvement can be inferred.
The cutaneous lesions known as “mechanic’s hands,”

classically associated with antisynthetase syndrome, are
characterized by hyperkeratosis, scaling, and fissuring af-
fecting the phalanges of the hands [4]. The correlation
between anti-Jo-1 autoantibodies and “mechanic’s
hands” has been described for Indian and Japanese pa-
tients with systemic autoimmune myopathies [10, 12]. In
a meta-analysis of 27 studies that included 3487 patients
with idiopathic inflammatory myopathies, Lega et al. [9]
observed that the frequency of “mechanic’s hands”
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increased by about 50% among patients with anti-Jo-1
autoantibodies compared to patients positive for other
anti-aminoacyl-tRNA synthetase autoantibodies. Anti-
Jo-1 positivity was also associated with an increased fre-
quency of “mechanic’s hands” among DM patients in the
present study. This finding is also corroborated by
Srivastava et al. [10], who found that patients with
antisynthetase antibodies as a group and those with
anti-Jo-1 antibodies alone had significantly more
“mechanics’ hands,” while this association was not
noted with other non-Jo-1 antisynthetase
autoantibodies.

As for the other DM skin lesions, we observed a re-
duced prevalence of facial erythema, “shawl” sign, and
“V-neck” sign, and no digital ulcers or calcinosis cutis
among our anti-Jo-1-positive patients. Thus, this auto-
antibody might act as a protective factor against these
cutaneous manifestations; however, further research is
needed to investigate this hypothesis.
Interstitial lung disease is associated with increased

morbidity and mortality in patients with idiopathic in-
flammatory myopathies [18, 19]. We observed a strong
association between anti-Jo-1 autoantibodies and lung
involvement, including clinical (dyspnea) and

Table 1 General features of patients with dermatomyositis with versus without anti-Jo-1 autoantibodies

Anti-Jo-1 (+)
(n = 10)

Anti-Jo-1 (−)
(n = 108)

P value

Age at diagnosis (years) 46.5 ± 16.4 43.9 ± 15.6 0.638

Sex: female 5 (50.0) 77 (71.3) 0.171

Ethnicity: white 9 (90.0) 86 (79.6) 0.684

Disease duration (years) 5.0 [1.8–8.0] 7.0 [4.0–12.0] 0.093

Duration of follow-up (months) 36.6 [18.8–95.6] 56.0 [27.5–85.5] 0.804

Constitutional symptoms (baseline) 9 (90.0) 77 (71.3) 0.283

Cumulative manifestations

Cutaneous involvement

Gottron papules 10 (100.0) 108 (100.0) > 0.999

Gottron sign 10 (100.0) 108 (100.0) > 0.999

Heliotrope eruption 10 (100.0) 108 (100.0) > 0.999

Facial erythema 5 (50.0) 88 (81.5) 0.034

Raynaud phenomenon 8 (80.0) 62 (57.4) 0.312

“V-neck” sign 3 (30.0) 71 (65.7) 0.044

“Shawl” sign 4 (40.0) 54 (50.0) 0.036

Vasculitis 0 37 (34.3) –

Digital ulcers 0 31 (28.7) –

Periungual erythema 7 (70.0) 84 (77.8) 0.694

“Mechanic’s hands” 7 (70.0) 13 (12.0) < 0.001

Calcinosis cutis 0 7 (65.0) –

Joint involvement 8 (80.0) 34 (31.5) 0.004

Lung involvement 10 (100.0) 33 (30.6) < 0.001

Dyspnea 8 (80.0) 30 (28.7) 0.002

Incipient interstitial lung disease 10 (100.0) 28 (25.9) < 0.001

Pulmonary fibrosis 1 (10.0) 4 (3.7) 0.363

Ground-glass opacities 6 (60.0) 7 (6.5) < 0.001

Laboratory findings

Antinuclear antibodies 9 (90.0) 81 (75.0) > 0.999

Anti-Mi-2 0 12 (11.1) –

Anti-Ro-52 2 (20.0) 22 (20.4) > 0.999

Maximum creatine kinase levels (U/L) 4522 [2173–13,500] 2208 [253–8394] 0.118

Maximum aldolase levels (U/L) 50 [20.6–74.8] 28.1 [9.0–90.5] 0.617

Data are shown as means ± standard deviations, medians [interquartile ranges], or number of patients (%)
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radiographic abnormalities on high-resolution CT im-
aging suggestive of interstitial lung disease. Anti-Jo-1
positivity is indeed associated with interstitial lung dis-
ease as defined by imaging findings alone [6] or together
with abnormal pulmonary function testing [10, 12–17].
In our cohort, not all patients underwent pulmonary
function testing, and therefore we did not include those

data in the present study. However, previous research [6,
10, 12–17] has examined heterogeneous samples of pa-
tients with systemic autoimmune myopathies, and also
has included cases of probable DM or PM, defined ac-
cording to the Bohan and Peter criteria [1, 2] as well as
overlap syndromes [10, 16]. Furthermore, no additional
analysis to exclude potential cases of antisynthetase syn-
drome [10, 12, 13, 15, 17], which might also affect the
lungs [20–22], has been performed.
We also found that anti-Jo-1 positivity was associated

with lung involvement in patients with definite DM. We ex-
cluded patients who were positive for other anti-aminoacyl-
tRNA synthetase autoantibodies, anti-Ku, and anti-PM/Scl
to avoid biasing the interpretation of our data, as they are
also associated with lung involvement [20, 23, 24].
As for other autoantibodies, anti-Ro-52 is a myositis-

associated antibody and is commonly related to anti-Jo-1
positivity [6, 9, 16, 25]. The co-occurrence of anti-Ro-52
and anti-Jo-1 positivity was reported by Marie et al. [25]
to be prevalent in patients with systemic autoimmune
myopathies, suggesting that the simultaneous presence
of these autoantibodies is associated with an increased
risk of severe interstitial lung disease, more severe myo-
sitis, joint involvement, and neoplasia in patients older
than 50 years. A potential explanation for the fact that
anti-Ro-52 positivity was not associated with the

Table 2 Current treatment, relapsing, disease status, death, neoplasia, and follow-up of patients with dermatomyositis

Anti-Jo-1 (+)
(n = 10)

Anti-Jo-1 (−)
(n = 108)

P value

Treatment

Prednisone

Current use 7 (70.0) 32 (29.6) 0.015

Current dose (mg/day) 15 [5–40] 10 [5–40] 0.788

Immunosuppressive drugs 10 (100.0) 63 (58.3) 0.013

Methotrexate 3 (30.0) 27 (25.0) 0.715

Azathioprine 1 (10.0) 22 (20.4) 0.684

Mycophenolate mofetil 5 (50.0) 14 (13.0) 0.010

Cyclosporine 1 (10.0) 6 (5.6) 0.471

Leflunomide 1 (10.0) 7 (6.5) 0.519

Intravenous immunoglobulin 1 (10.0) 1 (0.9) 0.163

Rituximab 2 (20.0) 11 (10.2) 0.307

Disease relapse 7 (70.0) 56 (51.9) 0.508

Current disease status

Disease remission 0 38 (35.2) –

Complete clinical response 2 (20.0) 32 (29.6) 0.722

Disease activity 0 10 (9.3) –

Death 1 (10.0) 9 (8.3) > 0.999

Neoplasia 0 0 –

Follow-up 10 (100.0) 58 (53.7) 0.005

Data are shown as medians [interquartile ranges] or number of patients (%)

Table 3 Univariate analysis of relevant variables in anti-Jo-1-
positive patients

OR 95% CI

Facial erythema 0.37 0.18–0.77

“V-neck” sign 0.48 0.30–0.78

“Shawl” sign 0.83 0.47–1.43

“Mechanic’s hands” 5.82 3.0–11.16

Joint involvement 2.92 1.68–3.85

Lung involvement 3.27 2.46–4.35

Dyspnea 2.88 1.87–4.45

Incipient interstitial lung disease 3.86 2.80–5.31

Ground-glass opacities 9.26 3.85–22.25

Prednisone (current use) 2.36 1.43–3.89

Mycophenolate mofetil 3.86 1.75–8.49

Follow-up 1.86 1.56–2.22

CI confidence interval, OR odds ratio
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occurrence of anti-Jo-1 autoantibodies in the present
study is the small size of our sample.
Anti-Mi-2 positivity is known to be associated with

the classical DM skin findings [25–27], to be a protective
factor for lung involvement [25, 26], and a marker of
high rates of remission [26] and response to glucocortic-
oid therapy [25, 26]. No anti-Jo-1-positive patients in
our sample were found to be positive for anti-Mi-2 auto-
antibodies, which reaffirms the reports in the literature
suggesting myositis-specific antibodies are mutually ex-
clusive [25].
Concerning treatment, patients with anti-Jo-1 auto-

antibodies were found to be more frequently on gluco-
corticoids and immunosuppressive drugs when
compared to those negative for this autoantibody. Con-
sequently, no anti-Jo-1-positive patients had achieved
disease remission at the time of their last medical evalu-
ation, whereas one third of those negative for this auto-
antibody had gone into clinical remission. Patients in
remission are referred to follow-up at primary or sec-
ondary care facilities as per our local protocol, which is
why approximately half of the anti-Jo-1-negative DM pa-
tients had not been receiving follow-up treatment at the
time.
No cases of neoplasia were observed during follow-up,

but 10% of patients died, with no difference between the
groups. Relapse rates were also similar between groups.
As a major limitation of our study, we had a small

number of patients with anti-Jo-1 autoantibodies, and so
our results should be interpreted with caution. More-
over, since this is a retrospective study, we did not have
complete data available, such as serum levels of creatine
phosphokinase and aldolase at disease onset or diagnosis
or serum levels of the other muscle enzymes (aspartate
aminotransferase, alanine aminotransferase, lactic
dehydrogenase).

Conclusions
Anti-Jo-1 autoantibodies were detected in 8.5% of DM
patients and were correlated with an increased frequency
of lung and joint involvement as well as “mechanic’s
hands,” resembling the clinical presentation of anti-
synthetase syndrome. In contrast, anti-Jo-1 positivity
was not correlated with cutaneous manifestations such
as the “shawl” sign, “V-neck” sign, vasculitides, and
digital ulcers. Anti-Jo-1 autoantibodies were not found
to affect relapse rates, but no anti-Jo-1-positive patients
went into remission, so they continued to require regu-
lar outpatient follow-up. Our study emphasizes the rele-
vant role of anti-Jo-1 autoantibodies in the phenotypical
characterization of patients with definite DM, as well as
in disease progression, by excluding an important con-
founder present in other research, which is the inclusion
of patients with collagen diseases and different systemic

autoimmune myopathies, in addition to patients with
antisynthetase syndrome itself. Our data also favor the
tendency to characterize DM patients into more
homogenous groups according to their phenotypical
presentation related to myositis-specific antibodies.
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