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We previously reported the association of HLA class I and
class II alleles with idiopathic inflammatory myopathy
(IIM) by analyzing 84 Japanese patients1. Our previous
study did not examine myositis-specific autoantibodies
[MSA; anti-aminoacyl-tRNA synthetases (ARS), anti-signal
recognition particle (SRP)] or myositis associated autoanti-
bodies (MAA; anti-RNP, Ro, La, Ku) except for anti-Jo-1
autoantibody.

MSA appear to define clinical features, prognosis, and
response to treatment2. In Caucasian patients, IIM in the
presence of MSA is reportedly associated with HLA-
DRB1*03013. Although HLA-DRB1*0301 is common
(around 20%) in the Caucasian population, it is very rare
(0.1–0.2%) in Japanese4. There have been only a few small
studies analyzing HLA alleles of patients with IIM among
Japanese1,5,6. There have been no reports of an association of
HLA alleles with MSA in Japanese.

In our previous study, HLA-DRB1*08 alleles were
significantly increased in the Japanese patients with IIM
compared with controls1. However, the actual mechanism
by which HLA regulates susceptibility to myositis remains
to be defined. Tumor necrosis factor-α (TNF-α), encoded
within the MHC, is a potent proinflammatory cytokine with

Immunogenetic Features in 120 Japanese Patients with
Idiopathic Inflammatory Myopathy 
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ABSTRACT. Objective. To examine the role of HLA-DRB1 and tumor necrosis factor (TNF) promoter genotypes
in the development and the autoantibody profiles of idiopathic inflammatory myopathy (IIM) in
Japanese patients.
Methods. HLA-DRB1 and TNF promoter genotypes were determined, and serum antinuclear
autoantibodies were identified in 120 adult Japanese patients with IIM [72 with dermatomyositis
(DM), 30 with polymyositis (PM), 18 with myositis overlapping with other collagen vascular
diseases], as well as in 265 controls.
Results. Forty-two patients (35%) were positive for myositis-specific autoantibodies (MSA),
including 37 (31%) for anti-aminoacyl-tRNA synthetase (ARS) autoantibodies. Allele carrier
frequency of HLA-DRB1*0803 was increased in the patients with IIM [p = 0.02, corrected p (pc)
NS, 23% vs 14%, odds ratio (OR) = 1.9 (95% confidence interval, CI = 1.1–3.2)], with PM [p =
0.006, pc NS, 33%, OR 3.1 (95% CI 1.3–7.1)], and with anti-ARS autoantibodies [27%, p = 0.04,
OR 2.3 (95% CI 1.0–5.1)] compared with controls. DRB1*0405 was increased in patients with anti-
ARS autoantibodies compared with controls [41% vs 25%, p = 0.04, pc NS, OR 2.1 (95% CI
1.0–4.3)]. TNF promoter genotype was associated with the presence of interstitial lung disease
(ILD). The carriage of a TNF-α haplotype formed by –1031C, –863A, and –857C was increased in
the patients with ILD versus those without ILD [33% vs 18%, p = 0.05, pc NS, OR 2.3 (95% CI
0.94–5.5)].
Conclusion. HLA-DRB1 alleles were associated with development of IIM and MSA in a Japanese
population. (J Rheumatol 2004;31:1768–74)
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a wide range of activities. It plays a critical role in the patho-
genesis of inflammatory or autoimmune diseases7. A recent
report showed blockade of TNF may be beneficial for
dermatomyositis (DM) and polymyositis (PM)8.

Among the single nucleotide polymorphisms (SNP) of
the 5’-flanking region of the TNF gene, the –308A allele has
been shown to be associated with high promoter activity9 as
well as susceptibility/severity to juvenile10 and adult11 IIM.
However, the frequency of –308A allele is very low in the
Japanese population (less than 3%)12.

New SNP, which may affect transcriptional activity, were
recently reported at position –1031(T/C), –863(C/A), and
–857(C/A) in the 5’-flanking region of TNF, and each
substitution was found in a substantial proportion of the
Japanese population12. Four major haplotypes were identi-
fied, namely, TCC, TCT, CAC, and CCC, which we tenta-
tively designated TNF-U01, U02, U03, and U04,
respectively13. The associations of TNF-U03 with Crohn’s
disease14 and TNF-U01 with asthma15 have been reported in
the Japanese.

In the present study, we aimed to confirm our previous
findings of an association of HLA-DRB1*08 alleles with
Japanese IIM patients by analyzing a larger number of
patients, and to examine whether the polymorphisms of
HLA-DRB1 and TNF promoter contribute to susceptibility
and autoantibody production among Japanese with IIM.

MATERIALS AND METHODS
Patients. One hundred twenty Japanese patients with IIM seen from
September 1994 to December 2001 were studied: 86 at Institute of
Rhematology; 7 at Department of Neurology, Tokyo Women’s Medical
University (Tokyo); 19 at Kitasato University School of Medicine
(Sagamihara, Kanagawa); 6 at Taga General Hospital (Hitachi, Ibaraki);
and 2 at Tokyo Metropolitan Otsuka Hospital (Tokyo). The mean ± stan-
dard deviation (SD) age was 47.9 ± 14.8 years. Thirty of the patients were
men and 90 were women. Among these patients, 72 and 30 were classified
as having dermatomyositis (DM) and polymyositis (PM), respectively,
using criteria proposed by Bohan and Peter16,17. Among them, 52, 36, and
14 patients were diagnosed as definite, probable, and possible DM/PM,
respectively. The mean ± SD age of DM and PM patients was 47.1 ± 14.4
years and 51.8 ± 13.7 years, respectively. Among 72 DM and 30 PM
patients, 19 and 9 were men, respectively. Heliotrope and Gottron rash
were used to classify the patients as DM. Three patients with DM also had
malignancy at the time of diagnosis (uterine carcinoma, malignant
lymphoma, and lung cancer).

Eighteen patients had myositis overlapping with other collagen
vascular diseases. They fulfilled both sets of Bohan and Peter criteria for
myositis16,17, as well as criteria for primary collagen diseases. Among them,
6, 8, and 4 patients were diagnosed as definite, probable, and possible
DM/PM, respectively. Twelve of the patients met the American College of
Rheumatology (ACR) preliminary classification criteria for systemic scle-
rosis18, 4 met the ACR criteria for systemic lupus erythematosus (SLE)19,
and 2 met the ACR criteria for rheumatoid arthritis20. The mean ± SD age
of overlap disease patients was 44.4 ± 17.1 years. Among 18 overlap
disease patients, 2 were men and 16 were women.

Among the patients, 64 (56%) were diagnosed as having interstitial
lung disease (ILD). ILD was defined by the presence of pulmonary fibrosis
seen by chest radiography and/or computed tomography. Information
regarding ILD was not available for 5 patients including one patient with
anti-ARS autoantibody.

After patients gave informed consent, blood samples were obtained.

Controls. The control group consisted of 265 healthy laboratory personnel
and students, 148 of the controls were men, 116 were women, and one was
unknown. All controls were unrelated Japanese living in the Tokyo area.
HLA-DRB1 and TNF promoter genotypes of the control group have been
reported21. The central part of Japan has been shown to be relatively homo-
geneous with respect to genetic background22, permitting the case-control
approach to be employed in this study.

Autoantibody studies. We analyzed the plasma samples obtained from
September 1994 to December 2001, which had been stored at –20°C until
analysis. Autoantibodies were identified by RNA immunoprecipitation
technique using HeLa cell extract as an antigen source23.

Genomic DNA. Genomic DNA from patients and healthy individuals was
purified from peripheral blood leukocytes using a standard phenol-chloro-
form extraction procedure or the QIAamp blood kit (Qiagen, Hilden,
Germany).

HLA typing. The HLA-DRB1 genotype was determined using a polymerase
chain reaction (PCR) restriction fragment length polymorphism method24.

TNF promoter genotyping. TNF promoter allele formed by SNP at –1031,
–863, and –857 was determined using the sequence-specific oligonu-
cleotide probing followed by melting-curve analysis in a real-time PCR
machine (LightCyclerTM, Roche Diagnostics, Mannheim, Germany)
based on fluorescence resonance energy transfer technology. The detailed
genotyping method is described in a previous report25.

Statistical analysis. For the comparison of genotypes, allele carrier
frequencies (homozygotes and heterozygotes combined) were compared.
Statistical significance of the differences between groups was determined
by chi-square analysis or Fisher’s exact probability test. Corrected p (pc)
values were obtained by multiplying the observed p values by the number
of alleles examined; namely, 23 for HLA-DRB1, 12 for HLA-DR (sero-
logic specificity), and 4 for TNF. The odds ratio (OR) with 95% confidence
interval (95% CI) was calculated. To determine the sex differences in
genetics, each allele carrier frequency was compared among patients and
controls in each sex.

RESULTS
Autoantibody frequencies in different myositis syndromes.
Frequencies of MSA and MAA in different forms of
myositis are shown in Table 1. Among 120 patients with
IIM, 42 (35%) were positive for MSA, including 37 (31%)
for anti-ARS and 5 (4%) for anti-SRP autoantibody. Of the
anti-ARS autoantibodies, anti-Jo-1 autoantibody was the
most common (15%), and anti-EJ (9%) autoantibody was
the second. Anti-SRP autoantibody was found exclusively in
patients with PM.

MSA occurred more commonly in patients with PM
(63%) than in those with DM [26%, p = 0.0004, OR 4.8
(95% CI 1.9–12.0)] or in patients with overlap disease
[22%, p = 0.006, OR 6.0 (95% CI 1.6–23.0)]. Anti-ARS
autoantibodies were more common in PM (47%) versus DM
[26%, p = 0.046, OR 2.4 (95% CI 1.0–5.9)]. Anti-Jo-1 was
present in 27% of patients with PM versus 11% with DM 
[p = 0.049, OR 2.9 (95% CI 0.98–8.7)]. Six DM patients, 4
PM, and one with overlap disease were positive for anti-EJ
autoantibody.

Among 36 patients with anti-ARS autoantibodies, 28
(78%) had complicating ILD, while 36 (46%) of the
remaining 79 antibody-negative patients had this pulmonary
complication [p = 0.001, OR 4.2 (95% CI 1.7–10.3)].
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Among myositis-associated autoantibodies, anti-Ro
(SSA) was most commonly found in myositis patients
(18%), while its frequency did not differ significantly
among the 3 groups. In contrast, anti-U1 RNP autoantibody
frequency was significantly increased in overlap disease
patients (50%) compared with DM [p = 4.4 × 10–9, OR 71
(95% CI 8.0–627.6)] or PM [p = 0.0001, OR 29 (95% CI
3.2–261.0)]. All patients with anti-U1 RNP autoantibody
were women.

HLA-DRB1 alleles in patients with myositis. Among all IIM
patients, allele carrier frequency of HLA-DRB1*0803 was
significantly increased [p = 0.02, pc NS, OR 1.9 (95% CI
1.1–3.2)] as compared with controls (Table 2). When
DRB1*0802 and 0803 were combined, the association with
all IIM remained significant [p = 0.02, pc NS, OR 1.8 (95%
CI 1.1–3.0)]. DRB1*1302 was significantly decreased in all
IIM patients [p = 0.01, pc NS, OR 0.4 (95% CI 0.21–0.85)]
compared with control patients (Table 2).

Carrier frequency of DRB1*0101 was significantly
increased in patients with overlap disease [p = 0.002, pc NS,
OR 4.6 (95% CI 1.6–13.3)] compared with control patients
(Table 2). Although DRB1*0803 appeared increased in both
DM and PM groups compared with controls (Table 2), the
difference was significant only in the PM group [p = 0.006,
pc NS, OR 3.1 (95% CI 1.3–7.1)]. When DRB1*0802 and
*0803 alleles were combined, a significant increase was
observed in PM compared with controls [p = 0.02, pc NS,
OR 2.5 (95% CI 1.2–5.6)]. The associations of HLA-
DRB1*08 or *0803 with IIM or PM, which we previously

reported1, were confirmed in this study with a larger number
of patients.

Carrier frequency of the HLA-DRB1 first hypervariable
region sequence (9EYSTS13), shared by DR3, DR5, DR6,
and DR8 alleles, reported as candidate epitope for IIM26,
was not different between all IIM patients and controls.

HLA-DRB1 alleles in autoantibody subsets of myositis.
Carrier frequency of DRB1*0405 was increased in patients
with anti-ARS autoantibodies compared with controls [p =
0.04, pc NS, OR 2.1 (95% CI 1.0–4.3)] (Table 2). HLA-
DRB1*0802 [p = 0.047, pc NS, OR 2.6 (95% CI 0.98–7.2)]
and *0803 [p = 0.04, pc NS, OR 2.3 (95% CI 1.0–5.1)] were
increased in the patients with anti-ARS autoantibody
compared with controls (Table 2). The frequency of HLA-
DRB1*1502 was significantly decreased in patients with
anti-ARS autoantibody compared with controls [p = 0.03, pc
NS, OR 0.22 (95% CI 0.05–0.96)] and MSA negative patients
[p = 0.007, pc NS, OR 0.16 (95% CI 0.034–0.70)] (Table 2).
The frequency of 9EYSTS13 carriers was not significantly
different among MSA negative patients, the patients with
anti-ARS autoantibodies, and controls (Table 2).

TNF promoter haplotypes in myositis patients and autoanti-
body subsets of myositis. Four TNF haplotypes (U01, U02,
U03, and U04) were present (Table 3). No significant differ-
ences in TNF haplotype distribution were observed between
IIM patients and controls, or among patients with PM, DM,
or overlap disease. 

HLA-DRB1 and TNF promoter genotypes with and without

The Journal of Rheumatology 2004; 31:91770

Table 1. Autoantibody frequencies in Japanese patients with IIM. Values are the number (%) of patients with
autoantibodies.

Autoantibody All IIM, DM, PM, Overlap,
n = 120 n = 72 n = 30 n = 18

Myositis-specific
Anti-aminoacyl-tRNA synthetases 37 (31) 19 (26) 14 (47)* 4 (22)

Anti-Jo-1 18 (15) 8 (11) 8 (27)** 2 (11)
Anti-EJ 11 (9) 6 (8) 4 (13) 1 (6)
Anti-PL-7 4 (3) 2 (3) 2 (7) 0
Anti-PL-12 3 (3) 3 (4) 0 0
Anti-OJ 1 (1) 0 0 1 (6)

Anti-SRP 5 (4) 0 5 (17) 0
Any of above 42 (35) 19 (26) 19 (63)† 4 (22)

Myositis-associated
Anti-tRNA 1 (1) 0 0 1 (6)
Ro (SSA) 21 (18) 11 (15) 8 (27) 2 (11)
U1-RNP 11 (9) 1 (1) 1 (3) 9 (50)††

U2-RNP 1 (1) 0 0 1 (6)
La (SSB) 1 (1) 1 (1) 0 0
Ku 1 (1) 0 0 1 (6)

IIM: idiopathic inflammatory myopathy; DM: dermatomyositis; PM: polymyositis; Overlap: overlap disease
patients. * p = 0.046, OR 2.4 (95% CI 1.0–5.9) vs DM; ** p = 0.049, OR 2.9 (95% CI 0.98–8.7) vs DM; † p =
0.0004, OR 4.8 (95% CI 1.9–12.0) vs DM, p = 0.006, OR 6.0 (95% CI 1.6–23.0) vs Overlap; †† p = 4 × 10-9, OR
71 (95% CI 8.0–627.6) vs DM, p = 0.0001, OR 29 (95% CI 3.2–261.0) vs PM.
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ILD. No significant association was observed between
HLA-DRB1 and the presence or absence of ILD (Table 4).
When the TNF promoter was examined, carrier frequency of
TNF-U03 was found to be increased in patients with ILD as
compared with those without ILD [33% vs 18%, p = 0.05,
pc NS, OR 2.3 (95% CI 0.94–5.5)].

Analysis of sex effect. The sex distributions were not signif-
icantly different among DM, PM, and overlap disease

patients. To examine the sex-specific effects, the frequencies
of HLA-DRB1 and TNF alleles were compared between
patients and controls in each sex separately (Table 5). When
the HLA-DRB1 carrier frequencies were compared,
DRB1*0101 was increased in female patients with IIM
compared with female controls [p = 0.05, pc NS, OR 2.1
(95% CI 0.99–4.4)]. DRB1*0405 was increased in male IIM
patients [p = 0.02, pc NS, OR 2.6 (95% CI 1.1–5.8)] and

Furuya, et al: HLA in Japanese with myositis 1771

Table 2. Carrier frequencies of HLA-DRB1 alleles in Japanese IIM patients and controls. Values are the number
(%) of subjects carrying each HLA-DRB1 allele (homozygotes and heterozygotes combined).

Clinical Subsets Antibody Subsets
HLA–DRB1 All IIM, DM, PM, Overlap, MSA (–), ARS (+), Controls,

n = 120 n = 72 n = 30 n = 18 n = 78 n = 37 n = 265

*0101 21 (18) 12 (17) 3 (10) 6 (33)*** 15 (19) 6 (16) 26 (10)
*0401 1 (1) 1 (1) 0 0 1 (1) 0 6 (2)
*0403 6 (5) 3 (4) 2 (7) 1 (6) 3 (4) 3 (8) 13 (5)
*0405 35 (29) 24 (33) 6 (20) 5 (28) 19 (24) 15 (41)# 65 (25)
*0406 7 (6) 5 (7) 1 (3) 1 (6) 5 (6) 2 (5) 19 (7)
*0407 0 0 0 0 0 0 6 (2)
*0410 4 (3) 2 (3) 2 (7) 0 3 (4) 1 (3) 5 (2)
*0802 11 (9) 8 (11) 2 (7) 1 (6) 5 (6) 6 (16)§ 18 (7)
*0803 28 (23)* 14 (19) 10 (33)† 4 (22) 16 (21) 10 (27)§§ 37 (14)
*0901 29 (24) 15 (21) 6 (20) 8 (44) 19 (24) 10 (27) 77 (29)
*1101 1 (1) 0 1 (3) 0 0 1 (3) 5 (2)
*1201 5 (4) 5 (7) 0 0 2 (3) 3 (8) 19 (7)
*1202 5 (4) 3 (4) 2 (7) 0 3 (4) 2 (5) 11 (4)
*1302 11 (9)** 8 (11) 3 (10) 0 8 (10) 2 (5) 51 (19)
*1401 8 (7) 7 (10) 1 (3) 0 7 (9) 1 (3) 13 (5)
*1403 5 (4) 4 (6) 1 (3) 0 4 (5) 1 (3) 10 (4)
*1405 4 (3) 2 (3) 1 (3) 0 2 (3) 1 (3) 17 (6)
*1406 2 (2) 2 (3) 0 0 2 (3) 0 7 (3)
*1501 18 (15) 8 (11) 6 (20) 4 (22) 12 (15) 4 (11) 29 (11)
*1502 26 (22) 17 (24) 5 (17) 4 (22) 21 (27) 2 (5)## 54 (20)
*1602 4 (3) 1 (1) 2 (7) 1 (6) 3 (4) 1 (3) 8 (3)
Others 2 (2) 0 0 0 2 (3) 0 13 (5)
9EYSTS13 70 (58) 46 (64) 20 (67) 5 (28)†† 43 (55) 24 (65) 161 (61)

MSA: myositis-specific autoantibody; ARS: anti-aminoacyl-tRNA synthetase autoantibody. * p = 0.02, pc NS,
OR 1.9 (95% CI 1.1–3.2) vs controls; ** p = 0.01, pc NS, OR 0.4 (95% CI 0.21–0.85); *** p = 0.002, pc NS, OR
4.6 (95% CI 1.6–13.3) vs controls; † p = 0.006, pc NS, OR 3.1 (95% CI 1.3–7.1) vs controls; †† p = 0.006, OR
0.25 (95% CI 0.086–0.72) vs controls; p = 0.0006, OR 0.22 (95% CI 0.07–0.68) vs DM; p = 0.009, OR 0.19
(95% CI 0.053–0.69) vs PM; # p = 0.04, pc NS, OR 2.1 (95% CI 1.0–4.3) vs controls; § p = 0.047, pc NS, OR 2.6
(95% CI 0.98–7.2) vs controls; §§ p = 0.04, pc NS, OR 2.3 (95% CI 1.0–5.1) vs controls; ## p = 0.03, pc NS, OR
0.22 (95% CI 0.05–0.96) vs controls; p = 0.007, pc NS, OR 0.16 (95% CI 0.034–0.70) vs MSA negative patients.

Table 3. Carrier frequency of TNF promoter genotypes in Japanese patients with IIM and controls. Values are
number (%) of patients carrying each TNF allele.

Clinical Subsets Antibody Subsets
TNF All IIM, DM, PM, Overlap, MSA (–), ARS (+), Controls,

n = 120 n = 72 n = 30 n = 18 n = 77 n = 37 n = 265

U01 103 (86) 60 (83) 26 (87) 17 (94) 68 (88) 29 (78) 232 (88)
U02 40 (33) 26 (36) 9 (30) 5 (28) 23 (30) 14 (38) 83 (31)
U03 30 (25) 20 (28) 6 (20) 4 (22) 19 (25) 11 (30) 69 (26)
U04 7 (6) 3 (4) 2 (7) 2 (11) 3 (4) 2 (5) 14 (5)

MSA: myositis-specific autoantibody; ARS: anti-aminoacyl-tRNA synthetase autoantibody.
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male IIM patients without MSA [p = 0.05, pc NS, OR 2.5
(95% CI 0.98–6.5)] compared with male controls.
DRB1*0803 was increased in both male and female IIM
patients compared with individual control subjects. The
carrier frequency was significantly increased in male
patients with IIM without MSA [p = 0.045, pc NS, OR 2.7
(95% CI 0.99–7.5)] and female IIM patients with anti-ARS
autoantibody [p = 0.04, pc NS, OR 2.8 (95% CI 1.0–7.5)]
compared with individual controls. The distributions of TNF
haplotypes were not significantly different between patients
and controls even when male and female patients were
analyzed separately (data not shown).

DISCUSSION
The number of patients analyzed in our study is the largest
among the Japanese IIM studies examining autoantibodies
and HLA-DRB1. The distribution of autoantibody subsets in
our series was similar to that in a previous Japanese study
examining 91 IIM patients27. Anti-EJ was the second most
common MSA and seemed to be more common in our series
than in those reported in Caucasians5. Anti-EJ was associ-
ated with PM as well as DM in our series, whereas others
found that this autoantibody was associated with DM28,29.
Ohsone, et al also reported that 4 out of 13 Japanese patients
with anti-ARS autoantibodies had anti-EJ, and anti-EJ was
the second most common anti-ARS autoantibody. We did
not examine anti-Mi-2 autoantibody in this study because

this autoantibody has been reported to be very rare (0%) in
Japanese IIM patients5.

In this study, our previous findings of an association of
HLA-DRB1*08 and *0803 with Japanese IIM (n = 84)1

were confirmed by analyzing a larger number of patients 
(n = 120). We also found significant associations of HLA-
DRB1*08 and *0803 with anti-ARS autoantibodies. Since
the most common MSA are directed against ARS, these 2
results are consistent. The genetic risk factors for IIM 
and MSA appear to be different between Japanese
(DR8,DRB1*0803) and Caucasians (DR3,DRB1*0301)3.

DR8 alleles are reportedly increased in African-
American IIM patients5, Hispanic SLE patients30, and
Korean autoimmune thyroiditis patients31. Both SLE30 and
autoimmune thyroiditis32 have been reported to be associ-
ated with DR3 in Caucasians. Thus, DR8 alleles might be
related to the susceptibility to IIM, SLE, and autoimmune
thyroiditis in the ethnic groups in which DR3 alleles are
rare. It was suggested that DR8 gene was generated by a
gene contraction event in a primordial DR52 haplotype
(DR3, DR11, to DR14)33. DR3 and DR8 nucleotide
sequences have been reported to be similar at introns 4 and
534 as well as the 5’ end33. These shared sequences between
DR3 and DR8 may be related to the pathogenesis of IIM.

Arnett, et al5 reported that DR2 alleles (DRB1*15
alleles) were decreased in Caucasian and African-American
patients with PM. Also, we found that DRB1*1502 was
significantly decreased in Japanese patients with anti-ARS
autoantibodies compared with controls. Thus, Japanese
patients with IIM may share some common features of
DRB1 alleles with other ethnic groups.

We found an association between DRB1*0405 and anti-
ARS autoantibodies in Japanese IIM patients. And the
frequency of HLA-DRB1*0405 seemed to be increased in
DM patients compared with controls; however, the differ-
ence was not statistically significant. Horiki, et al reported a
significant association between Japanese PM patients with
ILD and DRB1*04056; however, our current study was not
able to confirm this. HLA-DRB1*0405 was associated with
anti-ARS autoantibodies in our present study. Since 28
(78%) patients with anti-ARS autoantibodies had compli-
cating ILD, it may be possible that the association reported

The Journal of Rheumatology 2004; 31:91772

Table 4. Carrier frequencies of HLA-DRB1 and TNF promoter genotypes
in Japanese IIM patients with and without interstitial lung disease (ILD).
Values are the number (%) of patients.

Genotype ILD (+), ILD (–), p OR (95% CI)
n = 64 n = 51

HLA-DRB1*0405 20 (31) 11 (22) NS —
HLA-DRB1*0803 14 (22) 13 (25) NS —
TNF-U01 55 (86) 44 (86) NS —
TNF-U02 19 (30) 17 (33) NS —
TNF-U03 21 (33) 9 (18) 0.05 2.3 (0.94–5.5)
TNF-U04 2 (3) 4 (8) NS —

NS: not significant.

Table 5. Carrier frequencies of HLA-DRB1 alleles in Japanese IIM patients and controls by sex. Values are the number (%) of patients.

Male Female
HLA-DRB1 All IIM, MSA (–), ARS (+), Controls, All IIM, MSA (–), ARS (+), Controls,

n = 30 n = 21 n = 8 n = 148 n = 90 n = 57 n = 29 n = 116

*0101 1 (3) 0 1 (13) 12 (8) 20 (33)* 15 (26) 5 (17) 14 (12)
*0405 13 (43)** 9 (43)*** 4 (50) 34 (23) 22 (24) 9 (16) 11 (38) 31 (27)
*0803 9 (30) 7 (33)† 2 (25) 23 (16) 19 (21) 9 (16) 8 (28)†† 14 (12)

MSA: myositis-specific autoantibody; ARS: anti-aminoacyl-tRNA synthetase autoantibody. * p = 0.05, pc NS, OR 2.1 (95% CI 0.99–4.4); ** p = 0.02, pc NS,
OR 2.6 (95% CI 1.1–5.8); *** p = 0.05, pc NS, OR 2.5 (95% CI 0.98–6.5); † p = 0.045, pc NS, OR 2.7 (95% CI 0.99–7.5); †† p = 0.04, pc NS, OR 2.8 (95%
CI 1.0–7.5).
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by Horiki, et al was primarily due to the association with
anti-ARS autoantibodies. In Japanese, DRB1*0405 allele is
associated with rheumatoid arthritis35, Crohn’s disease14,
arthritis, and rheumatoid factor in systemic sclerosis36.
These results suggest a similar genetic background among
these autoimmune diseases in Japanese.

Since the HLA-DQA1*0501 or *0401 allele was
reported to be commonly increased in Caucasian and
African-American patients with IIM, while different DRB1
alleles were associated with the disease in each ethnic popu-
lation, Arnett, et al suggested that susceptibility to IIM may
be localized in the DQA1 locus5. However, we1 and others5,6

did not observe that the susceptibility to IIM was primarily
associated with the DQA1 locus in the Japanese. We also
examined distribution of MSA in 83 IIM patients for whom
DQA1 alleles were analyzed in our previous study and
found no significant association of MSA with DQA1 alleles
(data not shown).

We found an association of TNF-U03 with ILD in this
study. Previous studies concerning the promoter activity of
TNF-U03 are conflicting, i.e., increased12, unchanged37, or
decreased38. TNF is considered to have a disease-promoting
effect for ILD39,40 and some reports suggest that blockade of
TNF may be beneficial for ILD41. TNF-U03 was recently
reported to show a higher binding to the transcriptional
factor OCT-1, compared with the common TNF-U01
allele42.

Our results suggest that the association of HLA-
DRB1*0101 and HLA-DRB1*0405 with IIM may be influ-
enced by sex. Although previous IIM studies have not
showed any sex differences in genetics, we43 and others44,45

have reported significant sex influences on modifier loci in
other autoimmune diseases. Our data suggest that the asso-
ciation of some loci with IIM may be influenced by sex.

We confirmed in this study our previous findings of
immunogenetic features of Japanese patients with IIM.
Further studies of non-HLA as well as HLA genes are
needed for determining the genetic contribution of the
susceptibility and the pathogenesis of IIM.
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