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Short report

Strong association ofHLA BW46 with juvenile onset
myasthenia gravis in Hong Kong Chinese
BR HAWKINS, WY CHAN-LUI,* EKK CHOI, AY HO
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SUMMARY The HLA antigen distribution and thyroid autoantibody status of 27 Chinese children
in Hong Kong with juvenile onset myasthenia gravis have been compared with 110 healthy
university students from the same population. Twenty-four of the patients had ocular myas-
thenia. There was a significantly increased prevalence of HLA BW46 in the patients compared
with controls (67% vs 26-4%, p < 0.005) indicating that BW46 confers a relative risk of 5-6 for
juvenile onset myasthenia gravis in Chinese children. The increased prevalence of BW46 was not
associated with thyroid autoimmunity in the patients although the antigen is known to be associ-
ated with thyrotoxicosis in Chinese. The possibility that BW46 confers protection against the
development of acetyl-choline receptor antibodies in Chinese patients is discussed. One patient
had the Caucasian antigen B8 and the question whether defective immune response genes were
introduced into the Chinese through Caucasian admixture is raised.

The association of myasthenia gravis with the HLA
antigen B8 in Caucasians is well established and
there is preliminary evidence that this antigen may
have some predisposing role for the disease in Thais
and Filipinos,' and in Indians.2 Other antigens,
including HLA B5 and B12, are apparently associ-
ated with the disease in Japanese.3 A small number
of Chinese patients with myasthenia gravis were
tested in the 8th International Histocompatibility
Workshop4 but no definite HLA association with the
disease has been reported in this ethnic group.

This report describes a strong association between
HLA BW46 and juvenile onset myasthenia gravis in
patients of Southern Chinese origin living in Hong
Kong.

Materials and methods

Patients: the sample consisted of 27 myasthenic children
(13 boys and 14 girls) followed up for between one and
sixteen years by the Department of Paediatrics, University
of Hong Kong. All were Southern Chinese in ancestral
origin. The diagnosis of myasthenia gravis was based on
the undue fatigability of muscles relieved dramatically by
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intravenous edrophonium and maintenance anticholines-
terase medication, and the exclusion of other neuromuscu-
lar disease. The age at onset of first symptoms ranged from
2 to 11 years. Three children had generalised and 24 had
ocular myasthenia.
Controls: the control group consisted of 110 undergradu-
ate entrants to the University of Hong Kong,5 who were

having blood taken as part of their routine medical
examinations. No selection process was applied except to
ensure that all were of southern Chinese origin.
HLA typing: peripheral blood lymphocytes from patients
and controls were tested for a range of HLA A and B
antigens by the standard microcytotoxicity test using
between 100 and 120 different sera obtained from
local donors, through exchange programs, or purchased
commercially.
Autoantibodies: antithyroid microsomal (ATM) and anti-
thyroglobulin (ATG) were assayed by passive haemag-
glutination using Thymune-M and Thymune-T kits (Well-
come Reagents Ltd, Beckenham, UK) in 104 of the con-
trol group and in 21 of the patients. ATM and ATG titres
were considered to be elevated when agglutination occur-
red at serum dilutions of 1/1600 and 1/80 respectively.

Results

The HLA phenotypes, clinical details, and thyroid
autoantibody status of 27 patients are shown in table
1. Only patient number 1262 had significantly ele-
vated ATM and ATG titres. This patient was also
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Table 1 HLA phenotypes, autoanibodies and clinical type in 27 juvenile onset myasthenics

Number Sex/Age HLA-A HLA-B ATG* ATM* Clinical type
at onset (yr)

1257 M/7 2 40 ocular
1259 F/362 2, 11 38, 46 ocular
1260 MI212 2, 9 46 ocular
1261 M/2 11 5, 40 ocular
1263 M/632 2, 10 8, 46 ocular
1264 F/2 1 1 35, 40 ocular
1359 M/392 2 46 - 200 ocular
1363 M/9,2 9, 19 22, 40 - - ocular
1364 F/2r2 3, 9 35, 40 - - ocular
1549 F/512 10, 11 15, 46 - - ocular
1626 M/lO 2 2, 11 13, 46 - - ocular
1631 M/3 9, 11 5, 46 - - ocular
2191 M/2 2, 11 46 - - ocular
2192 M/2 2 46 - - ocular
2193 F/2 11 35 - 400 ocular
1362 M/942 2, 11 40, 46 - - ocular
1365 F/21102 2, 11 15, 46 - - ocular
2224 M/272 2, 19 12, 46 - - ocular
2225 M/2 2 46 - - ocular
2226 U 10V°2 11, 19 17, 15 - - ocular
2227 F/11 9, 11 15, 46 - - ocular
1262 F/91i 2, 11 13, 22 640 1600 ocular + thyrotoxicosis
2210. F/9S2 2 46 - 400 ocular + thyrotoxicosis
2190 F/312 11 63, 46 - 800 ocular + dystonia
1360 F/392 11 40, 46 - - generalized
1361 F/21102 2, 11 15, 46 - - generalized
1366 F/812 11 15 - - generalized

*-indicates ATG titre v '/io or ATM 'loo

known to have thyrotoxicosis. Four of the other
patients, including one with thyrotoxicosis, had
slight but diagnostically insignificant elevations in
ATM titre. None of the normal controls gave an
ATM titre higher than 1/100 or an ATG titre higher
than 1/10. A comparison of the HLA antigen fre-
quencies in the patients and controls is shown in
table 2.
The most striking difference between the patients

and controls in table 2 is the high frequency of

Table 2 HLA antigen frequencies in patients and controls

Patients (n = 27) Controls (n = 110)
Observed % %

A1 - 1-8
A2 15 56 56.4
A3 1 4 0-9
A9 5 19 23-6
AIO 2 7 3-6
All 17 63 48-2
AWl9 3 11 17-3
B5 2 7 9-1
B15 70 26 13-6
BW35 3 11 6-4
B7 - 5-4
B8 1 4 0*9
B12 1 4 2-7
B13 2 7 10-9
BW16 1 4 7-2
B17 1 4 22-7
BW22 2 7 7-3
B27 - - 8-2
B40 7 26 32-7
BW46 18 67 26-4

*indudes BW63

BW46 and the low frequency of B17 in the patients.
Based on the data in table 2 the relative risk for
juvenile onset myasthenia gravis conferred by HLA
BW46 is 5-6 (X2 = 13X87 with Yates' correction).
Even after multiplying the associated probability
value by 20 to take account of the number of anti-
gens tested, the probability of such a difference bet-
ween patients and controls occurring by chance is <
0-005 (Hawkins6). Moreover, table 1 shows that of
the nine patients without BW46, six had antigens of
the B5/B15/BW35 cross-reactive group which
apparently includes BW46 (unpublished data) and
which have been reported to have weak associations
with myasthenia gravis in non-Caucasians.23 Inter-
estingly, one patient had both BW46 and B8, the
latter being rare in Orientals but associated with
myasthenia gravis in Caucasians.

Discussion

The association of myasthenia gravis with the HLA
system has been known for over a decade following
the initial report of an elevated frequency of HLA
B8 in Finnish patients.7 The accumulated evidence
in Caucasians has confirmed without doubt that the
increased frequency of HLA B8 relates to adult-
onset myasthenia gravis, particularly in females with
early onset disease and with thymic hyperplasia
rather than thymoma. In Japanese patients it is
probable that HLA B12 predisposes to the disease
in the same way as B8 in Caucasians.3 A small
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number of Chinese patients with myasthenia gravis
and controls were HLA-typed in the 8th Interna-
tional Histocompatibility Workshop but the results
were unsatisfactory owing to the absence of antisera
detecting the important Oriental antigen BW46.4
No association between HLA antigens and myas-
thenia gravis has previously been reported in this
ethnic group.

In almost all the patients studied to date the pre-
dominant disease type has been generalised rather
than ocular myasthenia gravis. Hitherto, no HLA
association has been found with ocular myasthenia
gravis (Christiansen et al, cited in Garlepp et a!8).
The present finding in Chinese children, therefore, is
particularly important. Firstly the finding shows a
strong association between HLA BW46 and
juvenile onset myasthenia gravis, and secondly it
questions whether the association is primarily with
juvenile onset disease per se or with ocular myas-
thenia gravis with which most patients were
affected.

Previous studies have shown an increased preval-
ence of associated thyroid autoantibodies with or
without florid thyroid disease in patients with ocular
myasthenia gravis.9 It is of interest, therefore, that
BW46, the antigen associated with juvenile onset
myasthenia gravis in this study, is known to be
associated with thyrotoxicosis in Chinese.'0 How-
ever, in the present study there was no excess of
thyroid autoantibodies in the patients and only two
patients had clinically apparent thyrotoxicosis. This
suggests that the high prevalence of BW46 in this
study is not secondary to an association with thryoid
autoimmunity.

Preliminary findings in adult myasthenic patients
in Hong Kong suggest an increased prevalence of
HLA BW46 in patients without acetyl-choline
receptor antibody (unpublished data). Therefore,
since most of the patients in the present study had
ocular myasthenia gravis in which acetyl-choline
receptor antibody is known to occur comparatively
rarely,8 it is attractive to consider whether HLA
BW46 confers some protection against the
development of acetyl-choline receptor antibody in
Chinese myasthenic patients. Further studies are in
progress to test this hypothesis. However, a prece-
dent for the involvement of the HLA system in
determining the clinical course of myasthenia gravis
is known in Caucasian patients in whom HLA B8
occurs more frequently in adult females with early
onset disease without thymoma. In this regard the
finding in the present study that one patient had
both HLA BW46 and HLA B8 was of particular
interest. HLA B8 is rare in Orientals but is strongly
associated with autoimmune disease including myas-
thenia gravis in Caucasians. In the 2nd Asia and

Oceania Histocompatibility Workshop, three Thai
patients and one Filipino patient with myasthenia
gravis were found to have HLA B8 although the
antigen was not present in the normal control sam-
ples of these ethnic groups.' B8 has also been found
to be associated with myasthenia gravis in India.2 In
the normal control group of 110 healthy university
students in the present study only one had HLA B8
although in Chinese hospital patients in Hong Kong
the antigen has been found in patients with adult-
onset myasthenia gravis, Graves' disease, and sys-
temic lupus erythematosus. These findings suggest
that even though the immune response genes associ-
ated with HLA B8 in Caucasians are apparently
associated with different HLA alleles in non-
Caucasians, these same response genes remain
associated with HLA B8 in non-Caucasian popula-
tions. HLA B8 was almost certainly introduced into
the Chinese gene pool through Caucasian admix-
ture. Whether or not the defective immune response
genes associated with autoimmune disease in Chin-
ese were introduced at the same time poses an inter-
esting anthropological question.
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