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Ethnic and HLA patterns related to multiple sclerosis
in Wellington, New Zealand
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SUMMARY A recent survey revealed 237 cases of multiple sclerosis in Wellington, New Zealand,
giving an overall prevalence of 69 cases per 100,000. Two hundred and thirty-five were Euro-
pean with one Asian and only one Maori, confirming the rarity of the disease in Maoris. HLA A3,
B7 and DR2 antigens were more frequent in multiple sclerosis patients compared with European
controls. The same antigens were much less common in the Maori population. The results suggest
that Maoris have a low susceptibility to multiple sclerosis despite living in a high risk area, and
that genetic susceptibility may be related to the HLA system.

New Zealand is generally regarded as an area of
high prevalence for multiple sclerosis.' 2 Within this
general statement there is evidence from hospital
admission and mortality data of a two to three fold
difference between the southern area of the South
Island (latitude 46°S) and the northern area of the
North Island (laitude 37°S), the highest figures
being in the South.'
HLA patterns in multiple sclerosis have been fully

reviewed.34 There has been a consistent increase in
the frequency of A3, B7 and DR2 antigens in Euro-
pean populations of Northern Europe, North
America and Australia. This is most striking for
DR2 which is present in 40 to 70% of patients with
multiple sclerosis as against 16 to 28% of controls.
This association has not been present in Jewish and
Japanese patients.
A low frequency of A3, B7 and DR2 has been

reported in Maorise and Cook Islanders.6 It has been
our clinical impression that multiple sclerosis is
uncommon in the Maori and "Pacific' Island
Polynesian. This impression, if confirmed, would be
of particular interest in the Maori who has lived in
New Zealand since pre-European times. This study
reports on the ethnic pattern of multiple sclerosis in
Wellington and compares the HLA pattern of mul-
tiple sclerosis patients with European and Maori
controls.
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Background information
The largest ethnic group in New Zealand is the European
which accounts for over 85% of the total population of
approximately 3-2 million. European settlement of New
Zealand dates from the early nineteenth century, with the
great majority of settlers coming from the United King-
dom. The second largest ethnic group is the New Zealand
Maori, who has lived in New Zealand for a much longer
time and who currently constitutes 9% of the total popula-
tion.7 The third largest group is the Pacific Island
Polynesian.' Most of this group have migrated in recent
decades from Samoa, Cook Islands and other Pacific
Islands in Polynesia. This group has settled largely in the
North Island cities, in particular Auckland. The Wellington
region, which is the area covered by the present study, is at
the southern end of the North Island (latitude 41°S) and
had a usually resident population in the 1981 census of
341,454 including 22,830 Maoris and 15,819 Pacific Island
Polynesians.'
The age structure of the three main ethnic groups shows

an important difference. The European has an older age
distribution than the Maori and Pacific Islander. In Wel-
lington 66% of Europeans are aged 20 years or more com-
pared with 50% of Maoris and 49% of Polynesians.7 This
difference is taken into account when calculating an
" expected" number of multiple sclerosis cases in the Maori
and Polynesian group (see table 2). There is also a differ-
ence in the geographical distribution of the three main
ethnic groups. Seventy three per cent of the total popula-
tion lives in the North Island and 27% in the South. How-
ever 93% of Maoris and 95% of Polynesians live in the
North Island.7

Methods

Received 30 November 1984 and in revised form 22 March 1985. Cases were obtained from hospital and neurological
Accepted 12 June 1985 department records, neurologists' rooms, and the Welling-
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ton multiple sclerosis Society. Cases seen during the previ-
ous survey of Hornabrook' were traced and reviewed. The
exact area of study in which patients had to be normally
resident was the Wellington Statistical Division upon
which census figures are also enumerated. This incorpo-
rates Wellington City, Hutt Valley, Porirua basin and
Kapiti coast as far as Waikanae. Each patient was
examined by one of the authors (DHM or RWH) and all
available medical data was reviewed. Cases were classified
according to a simplification of the criteria established by
McDonald and Halliday." Our cases of definite or probable
multiple sclerosis included the classes clinical definite,
early probable or latent, and progressive probable. Our
possible cases included the classes progressive possible and
suspected multiple sclerosis.
The prevalence date for the study was 30 June 1983.

Calculation of disease prevalence was based on the 1981
census population figures for the Wellington Statistical
Division. These can be accepted as closely approximating
the actual population of 30 June 1983 as the Wellington
region has shown minimal changes in its population in
recent years.

Cases were classified according to ethnic group. A Maori
was defined as having at least 50% Maori blood, this also
being the criterion for the 1981 census population figures.
A European was defined as having at least 75% European
blood.
HLA typing was performed on most patients. HLA A

and B typing was performed on peripheral blood lympho-
cytes using the standard NIH lymphocytotoxicity test.9
HLA DR typing was carried out on nylon wool purified B
lymphocytes using the prolonged NIH lymphocytotoxicity
test.'0

Results

On 30 June 1983 there were 237 known cases of
multiple sclerosis living in the Wellington area. Of
these 198 were classified as definite or probable
multiple sclerosis, with 39 possible cases. Thus the
prevalence for all cases is 69 per 100,000 and for
definite/probable cases is 58 per 100,000 making
Wellington an area of high prevalence for the dis-
ease.

Cases were classified according to ethnic origin
(table 1)." There were 235 Europeans, one Maori
and one Asian. Amongst Europeans there is a pre-
valence of 80 per 100,000 for all cases and 68 per
100,000 for definite or probable cases. Multiple
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sclerosis appears rare in all non-European ethnic
groups although the population size of Asians and
Indians under study is very small. Assuming an
equal disease frequency for each ethnic group we
would expect 203 European, 16 Maori, 11
Polynesian, three Asian and two Indian cases in
making up the total of 237 cases (table 1). However,
as the prevalence of multiple sclerosis varies mar-
kedly with age, correction must be made for the
important difference in the age structure of the three
'main ethnic groups (table 2). Assuming an equal
disease frequency amongst the three groups for each
decade (table 2) we would expect 12 Maori and
eight or nine Polynesian cases. The one Maori case
recorded was a 23-year-old male with a slowly prog-
ressive spastic paraparesis. A family history was
unavailable as the patient was adopted. The patient
was unwilling to have evoked potentials or CSF
examination. He was classified as a possible case
only.
HLA typing (table 3) revealed a higher frequency

of A3, B7 and DR2 antigens in multiple sclerosis
patients compared with European controls. This was
most pronounced for DR2 which was present in
63% of patients versus 30% of European controls.
DR2 was present in only 7% of Maori controls while
A3 and B7 were also about a fifth as common as in
European controls. Ai, B8, B12, DR1 and DR7
were more frequent in Europeans (patients and con-
trols) than Maoris, while Maoris had a higher fre-
quency of A9, B16, Bw22 and DR5.

Discussion

Theories of causation of multiple sclerosis generally
acknowledge environmental and genetic factors.'2
Strong evidence for an environmental factor comes

from the demonstration that disease frequency var-

ies with latitude in Europeans,13-16 and with the evi-
dence of disease "epidemics"'.' There is evidence
from migration studies that such a factor is acquired
in the first 15 years of life.'8 A genetic factor is sug-

gested by the rarity of multiple sclerosis in Japanese
who live at the same latitude as commonly affected
Europeans,"9 and by evidence of a higher concor-

dance rate for multiple sclerosis in monozygotic as

against dizygotic twins.20

Table 1 Multiple sclerosis cases in Wellington according to ethnic group

Ethnic group Population" Actual number of cases "Expected" number of cases

European 293.287 235 203
Maori 22,830 1 16
Pacific Island
Polynesian 15,819 0 11
Asian 4,218 1 3
Indian 2,778 0 2
All other ethnic groups 2,522 0 2
Total 341,454 237 237
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Table 2 The "expected" number ofmultiple sclerosis cases in Maoris and Pacific island Polynesians assuming an equal
disease frequency with Europeans for each age group by decade (in Wellington, New Zealand)

Age group European * European cases Maori population "Expected" no. of Polynesian "Expected" no. of
(ys) populaon of multiple Maori cases of population Polynesian cases of

sclerosis (no.) multiple sclerosis multiple sclerosis

Less than 20 101,259 0 11,475 0 8,100 0
20-29 52,351 22 5,178 2-3 3,095 1-4
30-39 44,067 61 2,910 4-2 2,514 3-6
40-49 32,421 61 1,893 3-6 1,257 2-4
50-59 31,589 55 933 1-6 519 0-9
60-69 23,826 30 339 0-4 249 0 3
70-79 14,319 6 93 0-1 72 0
Total 235 12-2 8-6

*This population actually represents the total non Maori, non Polynesian population for each age group, as age group figures are only
available for (1) the total population (2) Maoris and (3) Pacific Island Polynesians. About 97% of this population is European.

Table 3 HLA antigen frequencies (%o) for European
patients and controls, Maori controls in Wellington

Multiple sclerosis European Maori controls'
patients * controlst (no. = 79)
(no. = 192) (no. = 185)

Al 33 27 7
A3 31 24 4
A9 16 14 56
B7 43 28 6
B8 21 24 10
B12 27 26 8
B16 4 6 21
BW22 3 7 38
DR1 16 28 4
DR2 63 30 7
DR5 10 7 36
DR7 20 30 3
DRW8 t t 25

The antigens listed are those where frequency differences were
most apparent.
*DR typing was performed on 183 patients.
tFigures for DRW8 were not established for the European groups.
tCalculated from unrelated healthy laboratory staff and blood
donors, Wellington Hospital.

Our study confirms a high prevalence of multiple
sclerosis in Wellington, New Zealand. However the
condition was uncommon in non-European ethnic
groups in the area of study. The number of Asians
and Indians under study is too small to make reliable
conclusions regarding the frequency of the disease in
these groups. It appears however that the disease is
genuinely rare in Maoris and Pacific Island
Polynesians. With a calculation based on age specific
prevalence rates we would have expected to see 12
Maori and eight or nine Polynesian cases of multiple
sclerosis assuming an equal disease frequency with
Europeans. The question of why the disease is rare
in these two groups must address the influence of
environmental and genetic factors for each group.
Maoris: This ethnic group has lived alongside the
European throughout the period of European set-
tlement and hence has always lived in an environ-
ment which has a known high risk for developing
multiple sclerosis. One does however need to take

account of latitudinal differences in the distribution
of the European and Maori populations. A rela-
tively higher percentage of the Maori population has
always lived in the northern part of New Zealand, an
area where the risk of developing multiple sclerosis
may be lower.' It is possible then that the present
Wellington Maori population has a higher propor-
tion than its European counterpart who were resi-
dent in a lower risk area during childhood (the time
at which exposure to the hypothetical environmental
factor may occur). This is unlikely however to be of
much significance as multiple sclerosis is still com-
monly seen in the northern parts of the country.
With regard to genetic factors the HLA results are
interesting. The HLA pattern found in our Euro-
pean multiple sclerosis population is very similar to
that seen in other Northern European groups. A3,
B7 and DR2 are linked antigens and it is not sur-
prising that they are increased together. It has been
suggested that there is a multiple sclerosis suscep-
tibility gene on the sixth chromosome in linkage dis-
equilibrium with the HLA system.2' 22 The very low
frequency A3, B7 and DR2 antigens in Maoris
would be consistent with the idea that the Maori
does not carry such a gene.
Pacific Island Polynesians: Studies on Cook Island
Polynesians reveals a similar HLA pattern to the
Maori.6 Hence a genetic factor probably has a pro-
tective value for this ethnic group. However most
Pacific Islanders have migrated to New Zealand as
adults in recent decades and the possibility exists
that they have not been exposed to an environmen-
tal factor at the critical age. The relative significance
of genetic and environmental factors in this popula-
tion is not clear at this time.

In conclusion, it would appear that multiple
sclerosis is distinctly uncommon in Maoris despite
the fact that they have always lived in a high risk
area. A low frequency in Maoris of the HLA anti-
gens that have been associated with multiple
sclerosis in Europeans supports the conclusion that
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Maoris are genetically protected from developing
multiple sclerosis.

We are grateful to the Multiple Sclerosis Society of
New Zealand, who supported the study with a
generous grant.
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