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SHORT REPORT

Familial clustering of multiple sclerosis in a

northern Swedish rural district

M Binzer, L Forsgren, G Holmgren, U Drugge, S Fredrikson

Abstract
A small rural district in the most
northerly province of Sweden was found
to have a very high occurrence of multi-
ple sclerosis. A total of 12 patients with
multiple sclerosis among 4744 inhabi-
tants were identified (five females, seven
males), corresponding to a prevalence of
253/100 000. Many of the patients were
related and a further 21 cases with multi-
ple sclerosis (14 females, seven males),
mostly living in the neighbouring area,
have family ties to the district. A
genealogical investigation showed that 22
of the 33 patients identified had ties of
kinship and thus, to our knowledge, the
largest aggregation of multiple sclerosis
in a family is presented.
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Epidemiological and clinical investigations in
multiple sclerosis have found a familial aggre-
gation in up to 20% of cases.' 2 The higher
concordance rates in monozygotic twins than
in dizygotic twins provides strong evidence
for a genetically controlled susceptibility to
multiple sclerosis.34
When the prevalence of multiple sclerosis

exceeds 60 per 100 000 the area is considered
to be at high risk, but several countries sur-
veyed show highly significant deviations from
homogeneity and the high rate areas tend to
be contiguous forming clusters or foci.5 There
is a 10-fold difference between regions with
the lowest and highest occurrence. Also a
number of clusters of unrelated persons have
been reported and continue to attract atten-
tion although they tend to be anecdotal.68
Clusters of cases in families are a feature of
most surveys of multiple sclerosis but many
reports9'1 appeared before the era of CSF
electrophoresis for the demonstration of
oligoclonal bands, and MRI techniques. The
studies also rarely describe more than a few
cases in the same sibship.

In the present study a large number of
patients with multiple sclerosis were found to
be living or to have family ties in a small
northern Swedish rural district. A high pro-
portion of these patients are related to each
other and, to our knowledge, the largest
aggregation of multiple sclerosis in a family, is
presented.

Patients and methods
The district surveyed is located in the north-
ernmost part of Sweden (fig 1). It has an area
of 2791 km2 and the population on 31
December 1990 was 4744. Most inhabitants
live in the small town of Overkalix and the
population is ethnically homogeneous.

Local general practitioners had reported a
high level of multiple sclerosis in the area and
persons with suspected multiple sclerosis in
the district were then identified through local
physicians and the local multiple sclerosis
society.

Multiple sclerosis was defined according to
the criteria of Schumacher et al.'2 Only cases
with clinically definite multiple sclerosis were
included. Patients were identified as either
relapsing/remitting or primary chronic pro-
gressive without remission. Fifty two per cent
(17/33) of the patients were examined by one
of us (MB). The diagnosis of the remaining
patients was confirmed by another specialist
experienced in diagnosing multiple sclerosis.
Degree of disability was assessed according to
the Kurtzke disability status scale.'3
To establish possible kinships in the

material an extensive genealogical study was
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Figure 1 Map ofScandinavia with the investigation
area hatched.
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undertaken. Local parish registers were used
as well as registers converted into microfiches
at the research archives at Umea University, a
data base in which the principal sources con-
stitute parish registration material from the
17th up to the end of the 19th century.
The identified cases reported here were

either inhabitants of the investigated district
on the prevalence day, 31 December 1990,
or were patients with multiple sclerosis
living elsewhere but with family ties to the
investigated district.

Results
A total of 33 cases (19 females, 14 males)
were identified. Only one new patient was
diagnosed as a consequence of the study.
Twenty two patients were born in the district.
The remaining 11 were born in surrounding
counties. One of these cases (No 28) had
died in 1976 but was included because he
was known to be related to at least six other
patients. Necropsy examination was not per-
formed on this patient. For all 33 cases, mean
age at onset was 29-6 (SD 8-1; range 12-49)
years, 30-2 (SD 6-7; range 20-44) for males
and 29-2 (SD 9 1; range 12-49) for females.
The patients showed the usual pattern of clin-
ical features with most cases (25/33) follow-
ing a remitting and relapsing course. The
mean age of the 32 patients on the prevalence
day was 49-2 (SD 10-9; range 23-78) years
and the mean duration of disease 19-5 (SD
11 9; range 2-59) years. The median dis-
ability status scale for the 32 patients exam-
ined was 5-0 (SD 2-1; range 2-9). Ninety
seven per cent (32/33) were examined by iso-
electric focusing of CSF and all had oligo-
clonal bands. Twenty seven per cent (9/33)
were examined by MRI and all of these had
periventricular lesions typical of multiple scle-
rosis. (Information of individual patients can
be obtained on request.)
On the prevalence date 12 of the patients

(five females, seven males) were inhabitants
of the district; the mean age was 53-5 (SD
11-7; range 36-78) years. This corresponds

to a prevalence of 253/100 000 (males
285/100 000, females 218/100 000).

Ties of kinship were established in 22 of
33 cases all with common roots to the 18th
century (fig 2). Patient No VII:19 and VII:20
were sisters and patient No IX: 14 and
VIII:12 second degree relatives, whereas kin-
ship in the remaining patients was distant. All
related patients were born in Overkalix,
except five who were born in neighbouring
counties. Seven of the patients lived in
Overkalix, 13 elsewhere in Norrbotten, and
two, including the deceased, lived in southern
Sweden. Eight patients were males and 14
were females. The mean age of onset for the
pedigree was 28-8 (SD 9-2; range 12-49)
years. Mean duration of disease at the preva-
lence day was 19-7 (SD 13-0; range 3-59)
and mean disability status scale 5 0 (SD 2-0;
range 2-9).
From church archives we tried to identify

suspected multiple sclerosis cases in previous
generations in our pedigree and searched
back to the 18th century. We were only able
to identify three possible candidates, all of
whom lived during the 19th century. One of
these, V:7, was described as a "cripple".
Another, V:26, was described as being
"sickly", and the third candidate, VIII:7, had
weak vision.
Of the remaining 11 patients not fitting

into the pedigree there was one sibling pair.
The ancestory of 33 patients was traced back
to the middle of the 18th century and com-
mon roots were only found for another two
patients.

Discussion
To our knowledge, a pedigree of the size
described here has not been presented previ-
ously and emphasises the importance of
genetic factors in the pathogenesis of multiple
sclerosis. The number of patients with multi-
ple sclerosis represented in the pedigree (22
out of 33 registered patients in the area) is far
bigger than could be expected from any ran-
dom sample of linkage of common ancestors
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Figure 2 Pedigree offamily with multiple sclerosis in northern Sweden.
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in this district. By comparison, a pedigree
analysis of familial amyloidotic polyneuropa-
thy in another county in northern Sweden
showed family ties in 63 out of 127 registered
patients with the disease in the region.'4 The
high disease prevalence in this population
could of course be due to a high frequency of
major exogenous risk factors, but no obvious
potential environmental factor of importance
could be identified. There was no clustering
by year of onset as would be expected in the
event of a major infectious cause.
Furthermore, five of the patients in the pedi-
gree were not even bom in Overkalix and
most of the patients were not resident in the
district at the time of onset of disease. Thus
exposure to exogenous factors has not been
uniform and it seems unlikely that environ-
mental factors contribute substantially to the
high occurrence of multiple sclerosis in the
pedigree.
The pedigree as such does not, however,

give us any exact information about the mode
of inheritance but it is in agreement with pre-
vious studies that exclude simple mendelian
(autosomal dominant, autosomal recessive, x-
linked recessive) inheritance.'5 Family data in
these studies also rule out vertical transmis-
sion (mitochondrial or placental) and specu-
lations about a Y-linked resistance gene or
parental imprinting also seems unlikely.'5 16
Thus most of the family data available pro-
vide evidence for susceptibility to multiple
sclerosis being polygenic.'5-17 This too is cer-
tainly not contradicted by our pedigree, and
the lack of solid evidence of disease in earlier
generations makes it difficult to hypothesise
different segregation patterns. Recently a
Finnish group found linkage to myelin basic
protein located on chromosome 18 in 21
families from the county of Osterbotten in the
western part of Finland.'8 They proposed an
autosomal dominant inheritance with
reduced penetrance.

Linkage studies of the family described in
this report should also prove to be powerful
and through segregation analysis we plan to
study how different markers are inherited
compared with the heredity of the disease
itself. Also the recognition of additional traits
that segregate with multiple sclerosis would
be of particular interest, as this approach has
been successfully exploited for other neuro-

logical diseases. Furthermore, identification
of clinical phenotypes that cluster within fam-
ilies may delineate subgroups within the
familial multiple sclerosis population.
The molecular basis for an inherited sus-

ceptibility to multiple sclerosis remains
unknown but there is a strong probability that
multiple sclerosis has more than one aetiology
and that the genetic contribution to the dis-
ease involves more than one gene.
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