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ABSTRACT. Objective. To investigate the distribution of anti-aminoacyl-tRNA synthetase (anti-ARS) antibodies
among patients with autoimmune diseases, and to analyze the clinical features of patients with der-
matomyositis (DM) with anti-ARS antibodies.
Methods. Serum samples from 315 patients with autoimmune diseases or related disorders who had vis-
ited Kanazawa University Hospital or affiliated facilities were assessed for anti-ARS antibodies by
immunoprecipitation. In particular, the association between anti-ARS antibodies and clinical features
was investigated in detail in patients with DM.
Results. Anti-ARS antibody was positive in 16 (29%) of 55 patients with DM, 2 (22%) of 9 patients
with polymyositis, and 7 (25%) of 28 patients with idiopathic pulmonary fibrosis. Although anti-ARS
antibody was detected with high frequency (63%, 15/24) in DM patients with interstitital lung disease
(ILD), the incidence of anti-ARS antibody was very low (3%, 1/31) in DM patients without ILD. Anti-
ARS antibody-positive patients with DM had significantly higher incidences of ILD (94% vs 23%) and
fever (64% vs 10%) than the antibody-negative patients. Some immunosuppressive agents, in addition
to oral corticosteroids, were required more frequently in the antibody-positive patients with DM than
the antibody-negative patients (88% vs 26%). Although 60% of DM patients with ILD simultaneously
developed ILD and myositis, ILD preceded myositis in 33% of patients.
Conclusion. Among patients with DM, anti-ARS antibodies are found in a subset with ILD. DM
patients with anti-ARS antibodies appear to have a more persistent disease course that requires addi-
tional therapy compared to those without anti-ARS antibodies. (First Release Feb 15 2007; J Rheumatol
2007;34:1012–8)
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Polymyositis (PM) and dermatomyositis (DM) are idiopathic
inflammatory diseases affecting skeletal muscles. A subset of
patients with PM has interstitial lung disease (ILD), and there
are some subsets of patients with DM who have ILD or inter-
nal malignancy1. Early studies showed that anti-Jo-1 antibody
is positive in 20%–30% of patients with PM and is associat-

ed with the involvement of ILD2. Six autoantibodies to
aminoacyl-tRNAsynthetase (ARS) have been detected to
date, including anti-Jo-1 antibody3. ARS is an enzyme cat-
alyzing the binding of the corresponding amino acid to the 3’-
terminal of transfer RNA to yield aminoacyl-tRNA. Anti-
ARS antibodies include anti-Jo-1 (histidyl-tRNA synthetase),
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anti-PL-7 (threonyl-tRNA synthetase), anti-PL-12 (alanyl-
tRNA synthetase), anti-OJ (isoleucyl-tRNA synthetase), anti-
EJ (glycyl-tRNA synthetase), and anti-KS (asparaginyl-tRNA
synthetase). Recent studies showed that anti-ARS antibodies
are detected in patients with DM as well as those with PM4,5.
Anti-ARS antibody-positive patients present common symp-
toms such as myositis, ILD, polyarthritis, Raynaud’s phenom-
enon, fever, and mechanic’s hand. Further, anti-ARS anti-
body-positive individuals showing these abnormalities are
defined as having antisynthetase syndrome6-9. No valid
method based on enzyme linked immunosorbent assay
(ELISA) has been established, except anti-Jo-1 antibody, to
detect anti-ARS antibody. Immunoprecipitation is therefore
indispensable and an excellent method in terms of both sensi-
tivity and specificity to detect these antibodies, although the
number of facilities capable of carrying out this assay is
limited.

ARS can be divided into class I and class II by its molecu-
lar structure and the aminoacylation-initiating codon. Other
than isoleucyl-tRNA synthetase, all targets of anti-ARS anti-
bodies identified to date correspond to class II. It is estimated
that class II ARS is present in a free form in the cytoplasm,
and that it is likely to be exposed on the surface to serve as an
autoantigen10. It has recently been reported that histidyl-
tRNA synthetase and asparaginyl-tRNA synthetase have a
chemokine-like function, and may induce the migration of T
lymphocytes and monocytes through their interaction with
chemokine receptors (CCR3 and CCR5) expressed on den-
dritic cells11. Therefore, the presence of ARS in inflamed tis-
sue may stimulate the uptake of ARS by the invading dendrit-
ic cells, and the resultant presentation of ARS as an autoanti-
gen may induce the production of autoantibody against
ARS11. Nonetheless, it remains unknown whether anti-ARS
antibodies induce the development of antisynthetase
syndrome.

We investigated the clinical features and the prevalence of
anti-ARS antibodies in Japanese patients with DM.

MATERIALS AND METHODS
Patients. Serum samples were obtained from 315 Japanese patients with
autoimmune diseases or related disorders who had visited Kanazawa
University Hospital or collaborating medical centers. These included 55
patients with DM, 9 with PM, 28 with idiopathic pulmonary fibrosis (IPF),
and 223 with other diseases [126 with systemic sclerosis (SSc); 27 with sys-
temic lupus erythematosus (SLE); 10 with mixed connective tissue disease
(MCTD); 10 with Sjögren’s syndrome; 9 with rheumatoid arthritis (RA); 9
with localized scleroderma; 6 with overlap syndrome; 6 with adult-onset
Still’s disease; 6 with primary antiphospholipid syndrome; 4 with unclassified
connective tissue diseases; 4 with cryoglobulinemia; 3 with Behçet’s disease;
and 3 with eosinophilic fasciitis]. Patients with DM visit our department (spe-
cializing in dermatology) more frequently than patients with PM. Therefore,
the percentage of patients who visited the dermatology associations was 71%
(39/55) in patients with DM, 22% (2/9) in patients with PM, 0% (0/28) in
patients with IPF, and 77% (203/223) in patients with other diseases.

All patients with DM and PM fulfilled the Bohan and Peter criteria12,13.
We distinguished DM from PM by the presence of heliotrope rash or
Gottron’s lesions (Gottron’s papules and/or Gottron’s sign). The diagnosis of

IPF was based on the presence of unexpected dyspnea, progressive bilateral
pulmonary infiltrates, and evidence of pulmonary fibrosis in histological
specimens obtained by lung biopsy14. Patients with IPF were examined for
muscle weakness using a manual muscle test and muscle enzyme levels (cre-
atine phosphokinase and aldolase) during the followup period (44 ± 12 mo),
since the onset of ILD might precede the onset of myositis. Some patients
were also examined by electromyogram and muscle magnetic resonance
imaging, and by pathologic analysis of the muscle.

The criteria proposed by the American College of Rheumatology15-18
were used to diagnose patients with SSc, SLE, RA, or Sjögren’s syndrome.
MCTD was diagnosed according to preliminary diagnostic criteria proposed
by Kasukawa and Miyawaki19. Localized scleroderma was diagnosed when a
patient had typical symptoms characterized by fibrosis of skin and subcuta-
neous tissue20. Overlap syndrome was diagnosed by the coexistence of 2 or
more connective tissue diseases, such as SLE, DM, PM, SSc. Adult-onset
Still’s disease was diagnosed according to the criteria proposed by Medsger
and Christy21. Primary antiphospholipid syndrome was diagnosed according
to the Sapporo criteria22. Unclassified connective tissue disease was diag-
nosed by the presence of various connective tissue disease symptoms without
meeting the full criteria for any one of them23. Cryoglobulinemia was diag-
nosed by the presence of single or mixed immunoglobulins that undergo
reversible precipitation at low temperatures24. Behçet’s disease was diag-
nosed according to the criteria of the International Study Group for Behçet’s
Disease25. Eosinophilic fasciitis is diagnosed by symmetrical scleroderma-
like induration of the skin over one or more distal extremities, accompanying
thickened fascia and eosinophil infiltrations26.
Immunoprecipitation. The presence of anti-ARS antibody, anti-Mi-2 anti-
body, anti-signal recognition particle antibody, anti-PM/Scl, anti-Ro, or anti-
La was confirmed by the immunoprecipitation assay. The immunoprecipita-
tion assay was performed using extracts of the leukemia cell line K562 as
described10. A total of 10 µl of patient serum was mixed with 2 mg of protein
A-sepharose beads (Amersham Biosciences, Piscataway, NJ, USA) in 500 µl
of immunoprecipitation buffer (10 mM Tris HCl, pH 8.0, 500 mM NaCl,
0.1% Nonidet P40) and incubated for 2 h at 4°C, and then washed 5 times
with immunoprecipitation buffer.

For polypeptide studies, antibody-coated sepharose beads were mixed
with 100 µl of 35S-methionine-labeled K562 cell extracts derived from 2 ×
105 cells, and rotated at 4°C for 2 h. After 5 washes, the sepharose beads were
resuspended in sodium dodecyl sulfate (SDS) sample buffer and the polypep-
tides were fractionated by 8.5% SDS-polyacrylamide gels (PAGE).
Radiolabeled polypeptide components were analyzed using autoradiography.

For the analysis of RNA, the antigen-bound sepharose beads were incu-
bated with 300 µl of K562 cell extracts (3 × 106 cell equivalents per sample)
for 2 h at 4°C. The bound RNA from the sepharose beads was extracted using
Isogen (Nippon Gene, Toyama, Japan) in accordance with manufacturer’s
protocols. After ethanol precipitation, the RNA was resolved using a 7 M
urea-10% PAGE, which was subsequently silver stained (Bio-Rad, Hercules,
CA, USA).
Indirect immunofluorescence. Indirect immunofluorescence was performed
using HEp-2 cells and fluorescein-labeled antihuman immunoglobulin
(Medical & Biological Laboratories, Nagoya, Japan) in patients with DM, as
described27.
Clinical studies. Complete medical histories, examinations, and laboratory
tests could be obtained from 35 patients among 55 patients with DM analyzed
for anti-ARS antibody. Therefore, the associations between anti-ARS anti-
body and clinical features were assessed in these 35 patients with DM. The
patients were diagnosed as having ILD according to chest radiography, chest
computed tomography, and pulmonary function testing, which included the
percentage-predicted values for forced vital capacity (FVC) and diffusing
capacity for carbon monoxide (DLCO). Serum KL-6 levels were determined
by ELISA, as described28. Internal malignancy was carefully examined using
chest and abdominal computed tomography, gastrointestinal fiberscope, gal-
lium scintigraphy, and other procedures according to need. The protocol was
approved by the Kanazawa University Graduate School of Medical Science
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and Kanazawa University Hospital, and informed consent was obtained from
all patients.
Statistical analysis. Statistical analysis was performed using the Mann-
Whitney U-test for the comparison of values, and Fisher’s exact probability
test for the comparison of frequencies. p values less than 0.05 were consid-
ered to be statistically significant.

RESULTS
Prevalence of anti-ARS antibody in patients with autoimmune
diseases. We investigated the existence of anti-ARS antibod-
ies by immunoprecipitation. Representative immunoprecipita-
tion for RNA or protein with anti-ARS antibody-positive sera
is shown in Figure 1. Of the 315 patients with autoimmune
diseases or related disorders, 25 patients (8%) were anti-ARS
antibody-positive. Among these 25 patients, 18 satisfied the
diagnostic criteria for PM/DM, and 7 were diagnosed with
IPF without myositis. The anti-ARS antibody-positive rate
was 29% (16/55) in patients with DM, 22% (2/9) in patients
with PM, and 25% (7/28) in patients with IPF (Table 1). No

significant association was detected between each anti-ARS
antibody and the disease subset. It was striking that no
patients with the other autoimmune diseases were positive for
anti-ARS antibody (Table 1).
Association between ILD and anti-ARS antibody. The fre-
quency of patients having ILD was 44% (24/55) in patients
with DM, 33% (3/9) in patients with PM. ILD was detected in
54 (52 SSc and 2 MCTD) of the 223 (24%) patients with other
diseases (Table 2A). Almost all DM (94%, 15/16) or PM
(100%, 2/2) patients with anti-ARS antibody had ILD (Table
2A). Anti-ARS antibody was detected with high frequency in
DM (63%, 15/24) or PM patients (67%, 2/3) with ILD (Table
2B). In contrast, the incidence of anti-ARS antibody was very
low in DM (3%, 1/31) or PM (0%, 0/6) patients without ILD
(Table 2B). These findings indicate that anti-ARS antibody is
not myositis-specific, but rather an ILD-specific marker in
patients with DM or PM.
Clinical correlation of anti-ARS antibodies in Japanese

Figure 1. A. Representative immunoprecipitation for RNA with anti-aminoacyl tRNA synthetase (anti-ARS) sera and
the normal control. 7 M urea-10% polyacrylamide gel (PAGE) of phenol-extracted immunoprecipitates from K562 cell
extract, developed with silver stain. Total RNA lane indicates the 7.0S, 5.8S, and 5.0S small ribosomal RNA and the
tRNA region. Sera used for immunoprecipitation: Lane 1: normal control serum indicated; Lanes 2–5: anti-ARS sera
indicated, with antibodies to PL-12 (alanyl-tRNA synthetase), EJ (glycyl-tRNA synthetase), OJ (isoleucyl-tRNA syn-
thetase), PL-7 (threonyl-tRNA synthetase), Jo-1 (histidyl-tRNA synthetase). B. Representative immunoprecipitation for
proteins with anti-ARS sera and normal control. Autoradiogram of 8.5% SDS-PAGE of immunoprecipitates from 35S-
methionine-labeled K562 cell extract.
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patients with DM. Table 3 shows the association between anti-
ARS antibody and clinical features in 35 patients with DM
who were examined in detail. Of these 35 patients, 16 were
anti-ARS antibody-positive. There was no significant differ-
ence in age or sex between the anti-ARS antibody-positive
group and the antibody-negative group. However, the disease
duration (interval from initial symptom to diagnosis) was sig-
nificantly longer in patients in the antibody-positive group
compared to the antibody-negative group [1.4 ± 1.5 vs 0.4 ±
0.4 yrs (mean ± SD); p < 0.01]. The patients with anti-ARS
antibody frequently had fever and elevated CRP levels, indi-
cating that the inflammation was remarkable in the antibody-
positive patients. The percentage of patients with ILD was
dramatically elevated in the antibody-positive group com-
pared to the antibody-negative group (94% vs 23%; p <
0.005). In addition, respiratory function, such as %FVC and
%DLCO, declined significantly (p < 0.005) and the levels of
serum KL-6, a serum marker for ILD, were elevated signifi-
cantly (p < 0.05) in the antibody-positive group compared to
the antibody-negative group. The frequency of Raynaud’s

phenomenon and arthritis was higher in the antibody-positive
group than in the antibody-negative group, although the dif-
ference was not significant. The complication of internal
malignancy was not seen in any DM patient with anti-ARS
antibodies, while internal malignancy was detected in 16% of
DM patients without the antibody. The incidence of DM-spe-
cific eruptions, such as heliotrope rash, Gottron’s lesions, and
flagellate erythema, was similar between the 2 groups. While
mechanic’s hands were detected in 19% of patients with, but
not in patients without the antibody, the difference between
the 2 groups was not significant. The antinuclear antibody-
positive rate was significantly lower in the anti-ARS anti-
body-positive group. In contrast, the frequency of anti-cyto-
plasmic antibody was significantly higher in the anti-ARS
antibody-positive group than in the anti-ARS antibody-nega-
tive group (75% vs 5%; p < 0.005), since ARS is localized at
cell cytoplasm. The anti-ARS antibody-positive patients with
DM did not have other myositis-specific antibodies, such as
anti-Mi-2 antibody and anti-signal recognition particle anti-
body.

Treatment with other immunosuppressive agents in addition
to oral corticosteroid was significantly more frequently needed
for anti-ARS antibody-positive patients with DM for the treat-
ment of ILD or myositis compared to the anti-ARS antibody-
negative patients (88% vs 26%; p < 0.005). Among the
immunosuppressive agents, mainly cyclosporine or cyclophos-
phamide was used as an additional treatment (Table 4).

PM patients with anti-ARS antibody showed clinical fea-
tures and received therapy similar to patients with DM,
although the number of patients was too small to analyze (data
not shown). The complication of internal malignancy was not
found in any patient with PM, irrespective of anti-ARS anti-
body status (data not shown). Only one IPF patient with the
antibody had developed lung cancer that preceded IPF by 2
years (data not shown).
Onset time of ILD and myositis in DM patients with anti-ARS
antibodies. When the onset time of ILD or myositis was ana-
lyzed in the 15 anti-ARS antibody-positive cases of DM

Table 1. Prevalence of anti-ARS antibodies in autoimmune diseases.

Clinical Composition, no. (%)
DM, PM, IPF, Others,
n = 55 n = 9 n = 28 n = 223

Anti-ARS (total) 16 (29) 2 (22) 7 (25) 0 (0)
Anti-Jo-1 3 (5) 1 (11) 1 (4) 0 (0)
Anti-EJ 6 (11) 0 (0) 2 (7) 0 (0)
Anti-PL-7 4 (7) 1 (11) 0 (0) 0 (0)
Anti-PL-12 3 (5) 0 (0) 3 (11) 0 (0)
Anti-OJ 0 (0) 0 (0) 1 (4) 0 (0)
Anti-Mi-2 3 (5) 0 (0) 0 (0) 0 (0)
Anti-SRP 1 (2) 1 (11) 0 (0) 0 (0)
Anti-PM/Scl 0 (0) 0 (0) 0 (0) 0 (0)
Anti-Ro 9 (16) 2 (22) 2 (7) 56 (26)
Anti-La 0 (0) 0 (0) 0 (0) 8 (4)

DM: dermatomyositis; PM: polymyositis; IPF: idiopathic pulmonary
fibrosis; SRP: signal recognition particle.

Table 2A. Prevalence of ILD in patients with anti-ARS antibodies.

Clinical Composition, no. (%)
DM PM IPF Others Total

Anti-ARS-positive 15/16 (94) 2/2 (100) 7/7 (100) 0/0 (0) 24/25 (96)
Anti-ARS-negative 9/39 (23) 1/7 (14) 21/21 (100) 54/223 (24) 85/290 (29)
All 24/55 (44) 3/9 (33) 28/28 (100) 54/223 (24) 109/315 (35)

Table 2B. Prevalence of anti-ARS antibodies in patients with ILD.

Clinical Composition, no. (%)
DM PM IPF Others Total

ILD-positive 15/24 (63) 2/3 (67) 7/28 (25) 0/54 (0) 24/109 (22)
ILD-negative 1/31 (3) 0/6 (0) 0/0 (0) 0/169 (0) 1/206 (0.5)

ILD: interstitial lung disease; DM: dermatomyositis; PM: polymyositis; IPF: idiopathic pulmonary fibrosis.
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patients with ILD (Table 5), the onset of ILD preceded the
onset of myositis in 5 (33%) patients, myositis preceded ILD
in one patient (7%), and myositis and ILD developed simulta-
neously in 9 patients (60%). These results suggest that
patients diagnosed as having IPF need to be checked for anti-
ARS antibody and that if antibody is positive, close attention
is needed for the development of myositis.

DISCUSSION
In our study, the frequency of anti-ARS antibodies was simi-
lar (22%–29%) among patients with DM, PM, and IPF (Table
1). Anti-ARS antibody was negative in all patients with other
autoimmune diseases, including SSc, SLE, and MCTD. These
findings indicate that anti-ARS antibody is a highly disease-
specific autoantibody for a proportion of patients with DM,
PM, or IPF. In addition, virtually all DM or PM patients with
anti-ARS antibody had ILD (Table 2A). Although anti-ARS
antibody was detected with high frequency in DM or PM

patients with ILD, the incidence of anti-ARS antibody was
very low in DM or PM patients without ILD (Table 2B).
Therefore, it is likely that anti-ARS antibody is a marker of
ILD but not for myositis in patients with DM or PM.

In our Japanese patients with DM, symptoms of antisyn-
thetase syndrome, such as ILD, arthritis, Raynaud’s phenom-
enon, fever, and mechanic’s hand, were frequently detected in
anti-ARS antibody-positive patients (Table 3). In general, ILD
with anti-ARS antibody-positive patients can be characterized
by the chronic course of the disease and elevation of the
diaphragm (so-called “shrinking lung”)29. On the other hand,
it has recently been shown that cases of therapy-resistant rap-
idly progressive ILD, often accompanied by amyopathic DM,
are negative for anti-ARS antibody and positive for anti-
CADM-140 antibody30. In our study, there was no DM patient
with anti-CADM-140 antibody. While the characteristics of
DM-specific eruptions, such as heliotrope coloration,
Gottron’s lesions, and flagellate erythema31, were similar
between DM patients with anti-ARS antibody and those with-
out antibody, mechanic’s hands were found only in the anti-
body-positive DM group. Therefore, mechanic’s hands may
be closely associated with the existence of anti-ARS antibody.
Our study showed that the disease duration was significantly
longer in patients with the anti-ARS antibody-positive group
compared to the antibody-negative group (Table 3) and there
was no significant seasonal pattern of disease onset in the anti-
ARS antibody-positive group (data not shown). However,
prior studies demonstrated a rather more acute onset with a
seasonal pattern in DM patients with the anti-ARS anti-
body32,33. The reasons for this discrepancy may be due to the
small population or ethnic difference in our study. However,
ILD preceded myositis for a long period (20 ± 20 mo) in 33%
of the DM patients with ILD (Table 5). By contrast, only one
of 15 (7%) DM patients with ILD showed myositis 2 months
earlier than ILD. Other patients (60%) simultaneously devel-
oped ILD and myositis. These findings indicate that the onset
of antisynthetase syndrome is acute, but the development of
myositis may lag behind the onset of ILD in patients with
DM. Nonetheless, future large studies will be needed to deter-
mine this in various ethnic populations.

Although corticosteroids remain the mainstay of therapy in
DM patients with anti-ARS antibodies, most patients failed to
fully respond to this treatment or manifested recurrent flares
when the steroid dosage was tapered (data not shown), con-
sistent with previous reports34,35. Most patients with anti-ARS
antibody need to be treated with the other immunosuppressive
agents such as cyclosporine A and/or cyclophosphamide, in
addition to corticosteroids therapy (Table 4). Oddis, et al
showed that tacrolimus (FK-506), an immunosuppressant
pharmacologically similar to cyclosporine, is effective for
managing refractory ILD and myositis in patients with anti-
ARS antibodies35,36. The therapeutic guideline of antisyn-
thetase syndrome should be established in the near future.

Immunological specificity differs among different types of

Table 3. Clinical and laboratory data of DM patients with anti-ARS anti-
bodies.

Dermatomyositis
Anti-ARS- Anti-ARS-
positive, negative,
n = 16 n = 19

Age at onset, mean ± SD, yrs 57 ± 13 50 ± 20
Sex (female/male) 13/3 13/6
Disease duration, mean ± SD, yrs 1.4 ± 1.5** 0.4 ± 0.4
Clinical features
Fever 64*** 10
Raynaud’s phenomenon 31 5
Arthritis 43 21
Interstitial lung disease 94*** 23
Internal malignancy 0 16

Skin eruptions
Heliotrope rash 38 47
Gottron’s lesions 69 53
Flagellate erythema 19 16
Periungual erythema 38 47
Nailfold capillary changes 31 42
Mechanic’s hands 19 0

Laboratory findings
Positive antinuclear antibody 6*** 58
Positive anti-cytoplasmic antibody 75*** 5
Positive anti-Mi-2 antibody 0 16
Positive anti-SRP antibody 0 5
Positive anti-Ro antibody 25 16
CPK, IU/L, mean ± SD 1476 ± 2963 2801 ± 6301
CRP, mg/dl, mean ± SD 2.7 ± 2.4*** 0.7 ± 1.0
IgG, mg/ml, mean ± SD 1716 ± 602 1561 ± 542
FVC, %, mean ± SD 73 ± 14*** 98 ± 25
DLCO, %, mean ± SD 47 ± 13*** 72 ± 23
KL-6 U/ml, mean ± SD 2088 ± 2304* 497 ± 491

Usage of other immunosuppressive 88*** 26
agents, in addition to oral steroid

Values are percentages unless indicated. SRP: signal recognition particle;
CPK: creatine phosphokinase; CRP: C-reactive protein. * p < 0.05, ** p <
0.01, *** p < 0.005 vs DM patients without anti-ARS antibodies.
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ARS, and differences in clinical features have also been
reported depending on the type of anti-ARS antibody.Anti-Jo-
1 antibody has been reported to be specific for PM rather than
DM, while anti-EJ antibody is often positive in patients
with DM37. Anti-PL-12 and anti-KS are detected in ILD
patients with myositis that is poor in symptoms10,38, while
anti-PL-7 is related to sclerodactyly39. Although the reason
is unclear, each anti-ARS antibody is mutually exclusive40.
In our study, no significant difference in the clinical features
was found depending on the type of anti-ARS antibody
(data not shown), probably due to the small population.
Alternatively, this may be due to the racial difference, since
our patients were restricted to those of Japanese ethnicity.
Further studies will be needed to determine the association
between each anti-ARS antibody and the clinical features in
a large population.

Anti-ARS antibodies appear to be associated with 2 sub-
groups of subjects: those who develop myositis with a high
prevalence of ILD, and those who develop ILD without clini-
cal evidence of myositis. Further, DM patients with anti-ARS
antibodies appear to require additional therapy compared to
those without anti-ARS antibodies.

ACKNOWLEDGMENT
We thank Ms. M. Matsubara and Y. Yamada for their technical assistance.

REFERENCES
1. Dalakas MC. Polymyositis, dermatomyositis and inclusion-body

myositis. N Engl J Med 1991;325:1487-98.
2. Nishikai M, Reichlin M. Heterogeneity of precipitating antibodies

in polymyositis and dermatomyositis. Characterization of the Jo-1
antibody system. Arthritis Rheum 1980;23:881-8.

3. Targoff IN. Laboratory testing in the diagnosis and management of
idiopathic inflammatory myopathies. Rheum Dis Clin North Am
2002;28:859-90,viii.

4. Yamasaki Y, Yamada H, Nozaki T, et al. Unusually high frequency
of autoantibodies to PL-7 associated with milder muscle disease in
Japanese patients with polymyositis/dermatomyositis. Arthritis
Rheum 2006;54:2004-9.

5. O’Hanlon TP, Carrick DM, Targoff IN, et al. Immunogenetic risk
and protective factors for the idiopathic inflammatory myopathies:
distinct HLA-A, -B, -Cw, -DRB1, and -DQA1 allelic profiles
distinguish European American patients with different myositis
autoantibodies. Medicine (Baltimore) 2006;85:111-27.

6. Love LA, Leff RL, Fraser DD, et al. A new approach to the
classification of idiopathic inflammatory myopathy:
myositis-specific autoantibodies define useful homogeneous patient
groups. Medicine (Baltimore) 1991;70:360-74.

7. Yoshida S, Akizuki M, Mimori T, Yamagata H, Inada S, Homma M.

Table 4. Treatment history in DM patients with anti-ARS antibodies.

Anti-ARS Age, yrs Sex ILD Treatment

Anti-Jo-1 58 F + PSL 40 mg, steroid pulse, CYC
Anti-Jo-1 66 F + PSL 60 mg, steroid pulse, CyA
Anti-Jo-1 64 F + PSL 60 mg, steroid pulse, CyA
Anti-PL-7 56 F + PSL 50 mg, CYC pulse, CyA
Anti-PL-7 56 M + PSL 60 mg, CYC pulse
Anti-PL-7 72 F + PSL 60 mg, steroid pulse, CYC pulse, CyA
Anti-PL-7 83 F + PSL 60 mg, CYC pulse
Anti-PL-12 59 F + mPSL 120 mg, CyA, CYC
Anti-PL-12 58 F + PSL 30 mg, AZP, CyA
Anti-PL-12 38 F + PSL 30 mg, CYC pulse
Anti-EJ 58 M + PSL 60 mg, steroid pulse, CyA, MTX
Anti-EJ 20 F – PSL 60 mg, steroid pulse, CyA
Anti-EJ 50 F + PSL 40 mg, steroid pulse, CyA
Anti-EJ 56 F + PSL 55 mg, CyA
Anti-EJ 52 M + PSL 55 mg
Anti-EJ 62 F + PSL 40 mg

Anti-ARS: anti-aminoacyl-tRNA synthetase; ILD: interstitial lung disease; PSL: prednisolone (initial dose);
mPSL: methylprednisolone (initial dose); CYC: cyclophosphamide; CyA: cyclosporine A; MTX: methotrexate;
AZP: azathioprine.

Table 5. The onset time of ILD and myositis in DM patients with anti-ARS antibodies.

ILD Preceded Myositis Myositis Preceded ILD ILD and Myositis
Developed Simultaneously†

Frequency of patients (%) 5/15 (33) 1/15 (7) 9/15 (60)
Duration, mean ± SD, mo 20 ± 20 2

† Both ILD and myositis developed within 1 month. Anti-ARS: anti-aminoacyl-tRNA synthetase; ILD: intersti-
tial lung disease.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved.

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


1018 The Journal of Rheumatology 2007; 34:5

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved.

The precipitating antibody to an acidic nuclear protein antigen, the
Jo-1, in connective tissue diseases. A marker for a subset of
polymyositis with interstitial pulmonary fibrosis. Arthritis Rheum
1983;26:604-11.

8. Marguerie C, Bunn CC, Beynon HL, et al. Polymyositis, pulmonary
fibrosis and autoantibodies to aminoacyl-tRNA synthetase enzymes.
Q J Med 1990;77:1019-38.

9. Schmidt WA, Wetzel W, Friedlander R, et al. Clinical and
serological aspects of patients with anti-Jo-1 antibodies — an
evolving spectrum of disease manifestations. Clin Rheumatol
2000;19:371-7.

10. Hirakata M, Suwa A, Nagai S, et al. Anti-KS: identification of
autoantibodies to asparaginyl-transfer RNA synthetase associated
with interstitial lung disease. J Immunol 1999;162:2315-20.

11. Howard OM, Dong HF, Yang D, et al. Histidyl-tRNA synthetase
and asparaginyl-tRNA synthetase, autoantigens in myositis, activate
chemokine receptors on T lymphocytes and immature dendritic
cells. J Exp Med 2002;196:781-91.

12. Bohan A, Peter JB. Polymyositis and dermatomyositis (first of two
parts). N Engl J Med 1975;292:344-8.

13. Bohan A, Peter JB. Polymyositis and dermatomyositis (second of
two parts). N Engl J Med 1975;292:403-7.

14. King TE Jr. Idiopathic pulmonary fibrosis. In: Schwarz MI, King
TE, editors. Interstitial lung disease. 2nd ed. St. Louis: Mosby Year
Book; 1993:367-403.

15. Preliminary criteria for the classification of systemic sclerosis
(scleroderma). Subcommittee for Scleroderma Criteria of the
American Rheumatism Association Diagnostic and Therapeutic
Criteria Committee. Arthritis Rheum 1980;23:581-90.

16. Tan EM, Cohen AS, Fries JF, et al. The 1982 revised criteria for the
classification of systemic lupus erythematosus. Arthritis Rheum
1982;25:1271-7.

17. Arnett FC, Edworthy SM, Bloch DA, et al. The American
Rheumatism Association 1987 revised criteria for the classification
of rheumatoid arthritis. Arthritis Rheum 1988;31:315-24.

18. Fox RI, Robinson CA, Curd JG, Kozin F, Howell FV. Sjogren’s
syndrome. Proposed criteria for classification. Arthritis Rheum
1986;29:577-85.

19. Kasukawa RTT, Miyawaki S. Preliminary diagnostic criteria for
mixed connective tissue disease. In: Kasukawa R, Sharp GC,
editors. Mixed connective tissue disease and antinuclear antibodies.
Amsterdam: Elsevier; 1987:41–7.

20. Takehara K, Sato S. Localized scleroderma is an autoimmune
disorder. Rheumatology Oxford 2005;44:274-9.

21. Medsger TA Jr, Christy WC. Carpal arthritis with ankylosis in late
onset Still’s disease. Arthritis Rheum 1976;19:232-42.

22. Wilson WA, Gharavi AE, Koike T, et al. International consensus
statement on preliminary classification criteria for definite
antiphospholipid syndrome: report of an international workshop.
Arthritis Rheum 1999;42:1309-11.

23. LeRoy EC, Maricq HR, Kahaleh MB. Undifferentiated connective
tissue syndromes. Arthritis Rheum 1980;23:341-3.

24. Meltzer M, Franklin EC. Cryoglobulinemia — a study of
twenty-nine patients. I. IgG and IgM cryoglobulins and factors
affecting cryoprecipitability. Am J Med 1966;40:828-36.

25. Criteria for diagnosis of Behcet’s disease. International Study
Group for Behcet’s Disease. Lancet 1990;335:1078-80.

26. Krauser RE, Tuthill RJ. Eosinophilic fasciitis. Arch Dermatol
1977;113:1092-3.

27. Sato S, Ihn H, Soma Y, et al. Antihistone antibodies in patients with
localized scleroderma. Arthritis Rheum 1993;36:1137-41.

28. Yanaba K, Hasegawa M, Hamaguchi Y, Fujimoto M, Takehara K,
Sato S. Longitudinal analysis of serum KL-6 levels in patients with
systemic sclerosis: association with the activity of pulmonary
fibrosis. Clin Exp Rheumatol 2003;21:429-36.

29. Hirakata M, Nagai S. Interstitial lung disease in polymyositis and
dermatomyositis. Curr Opin Rheumatol 2000;12:501-8.

30. Sato S, Hirakata M, Kuwana M, et al. Autoantibodies to a 140-kd
polypeptide, CADM-140, in Japanese patients with clinically
amyopathic dermatomyositis. Arthritis Rheum 2005;52:1571-6.

31. Watanabe T, Tsuchida T. ‘Flagellate’ erythema in dermatomyositis.
Dermatology 1995;190:230-1.

32. Leff RL, Burgess SH, Miller FW, et al. Distinct seasonal patterns in
the onset of adult idiopathic inflammatory myopathy in patients
with anti-Jo-1 and anti-signal recognition particle autoantibodies.
Arthritis Rheum 1991;34:1391-6.

33. Sarkar K, Weinberg CR, Oddis CV, et al. Seasonal influence on the
onset of idiopathic inflammatory myopathies in serologically
defined groups. Arthritis Rheum 2005;52:2433-8.

34. Joffe MM, Love LA, Leff RL, et al. Drug therapy of the idiopathic
inflammatory myopathies: predictors of response to prednisone,
azathioprine, and methotrexate and a comparison of their efficacy.
Am J Med 1993;94:379-87.

35. Wilkes MR, Sereika SM, Fertig N, Lucas MR, Oddis CV.
Treatment of antisynthetase-associated interstitial lung disease with
tacrolimus. Arthritis Rheum 2005;52:2439-46.

36. Oddis CV, Sciurba FC, Elmagd KA, Starzl TE. Tacrolimus in
refractory polymyositis with interstitial lung disease. Lancet
1999;353:1762-3.

37. Targoff IN, Trieu EP, Plotz PH, Miller FW. Antibodies to
glycyl-transfer RNA synthetase in patients with myositis and
interstitial lung disease. Arthritis Rheum 1992;35:821-30.

38. Friedman AW, Targoff IN, Arnett FC. Interstitial lung disease with
autoantibodies against aminoacyl-tRNA synthetases in the absence
of clinically apparent myositis. Semin Arthritis Rheum
1996;26:459-67.

39. Sato S, Hirakata M, Kuwana M, et al. Clinical characteristics of
Japanese patients with anti-PL-7 (anti-threonyl-tRNA synthetase)
autoantibodies. Clin Exp Rheumatol 2005;23:609-15.

40. Targoff IN. Immune manifestations of inflammatory muscle
disease. Rheum Dis Clin North Am 1994;20:857-80.

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/

