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Occurrence of autoimmune diseases and
autoantibodies in multicase rheumatoid arthritis
families
D J WALKER. M GRIFFITHS, AND I D GRIFFITHS

From the Department of Rheumatology, Royal Victoria Infirmary, Newcastle upon Tyne

SUMMARY The presence of autoimmune diseases and autoantibodies has been studied in 237
individuals from 17 families with two or more members affected by rheumatoid arthritis (RA).
Hyperthyroidism occurred significantly more frequently than in a local control population
(p<005), but if the RA cases were excluded this significance was lost. Thyroid cytoplasmic and
microsomal antibodies were significantly more common (p<0-001), and this remained true if RA
sufferers were excluded (p<0-01). The prevalence of both clinical thyroid disease and circulating
thyroid autoantibodies was similar in the families where RA was associated with HLA-DR4 and
in those where no DR4 association was observed. RA and immune thyroid disease may,

therefore, share a common inherited factor, but this is unlikely to be at the HLA-DR locus.
Antinuclear factor (ANF) was found in association with RA and with HLA-DR3 within the RA
group (p<0-02). Relatives of RA sufferers did not show any excess of ANF positivity. The
prevalence of pernicious anaemia (PA) and gastric parietal cell antibody did not differ from the
expected.
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Both familial clustering of RA and an association
with the major histocompatibility complex (MHC)
antigen, HLA-DR4, are well recognised.' Despite
these observations, the role of inheritance in the
aetiology of RA remains unclear. Susceptibility to
RA may be specific to that disease or part of a
common autoimmune disease susceptibility. In the
latter case this could allow the development of
different autoimmune diseases depending upon
trigger factors or on other inherited factors. If this is
the case then autoimmune disorders and autoanti-
bodies should be found in higher frequency in the
relatives of RA sufferers. A recent family study of
RA2 has shown that in those families where RA was
not inherited with DR4 there was a high incidence of
autoimmune thyroid disease in the non-arthritic
relatives (five out of seven families). The authors'
interpretation of this observation is that RA can be
inherited with HLA-DR4 or it can be separately
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inherited along with susceptibility to autoimmune
thyroid disease. Type 1 diabetes mellitus has also
been found in increased frequency in relatives of
RA sufferers.3 We have studied autoimmune dis-
eases and autoantibodies in a population of multi-
case RA families. Our purpose was to document any
alteration in the expected frequencies and to com-
pare this with the inheritance of HLA antigens and
haplotypes.

Patients and methods

We have studied 17 families with two or more
individuals affected by RA. Probands were ascer-
tained from patients attending the Department of
Rheumatology, Newcastle upon Tyne. Seventeen
probands and 220 blood relatives over the age of 15
years were assessed. All individuals were inter-
viewed and examined clinically. Symptoms and signs
of RA were noted and diagnosis was standardised by
American Rheumatism Association criteria.4 Forty
eight family members had classical or definite RA.
The history of other diseases was taken, with
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Table 1 Prevalence of immune diseases and associated HLA-DR types in the probands and their blood relatives

Disease Total Whickharn pop. No wit/h No wit/h HLA-DR types:
cwlass. def. RA

No % No 1 2 3 4 5 6 7 8 9 /1

Hyperthyroid 7t 3 30) 1 21 2 1 6 - -

Hypothyroid 2 0(8 1 0-8 I - - 2
Pernicious anaemia 3 1 3 3 1 1 3
IDDM* I 0-4 I - - I
MODM* 4 1-7 1 - - - 3 1 1

Total 237 2779 48 58 37 49 158 9 27 60) 5 2

*IDDM=insulin dependcnt diabetes mellitus; MODM=maturity onset diabetes mellitus.
tWhickham p<0(05.

particular reference to thyroid disease, diabetes
mellitus, and pernicious anaemia. Blood was taken
for thyroid cytoplasmic and microsomal antibodies,
gastric parietal cell antibodies, antinuclear factor
antibodies, antimitochondrial antibodies, and anti-
smooth muscle antibodies. Thyroid cytoplasmic
antibodies, gastric parietal cell antibodies, antinu-
clear factor antibodies, antimitochondrial antibodies,
and antismooth muscle antibodies were tested for by
a standard indirect immunofluorescent technique
with Wellcome FITC antihuman immunoglobulin
for labelling. Thyroid microsomal antibodies were

tested for with the Fujirebio kit (FD-202). HLA
typing was performed by a standard lymphocyto-
toxic assay as described by Dewar.S DR antigens
1-10 were tested for. HLA haplotypes were defined
from the pedigree data. The haplotype most fre-
quently shared by the RA sufferers in individual
families could then be found.' These are referred to
as the 'RA haplotypes' and are specific to each
family.
A local control population for thyroid disease and

autoantibodies was available in the form of the
Whickham survey.7 Statistical analysis for associa-
tion was carried out by the X2 test.

Results

IMMUNE DISEASES

A summary of the prevalence of autoimmune
disease is shown in Table 1. A history of hyper-
thyroidism was given by seven individuals, two of
whom had RA. Five of the seven had the onset of
their thyroid disease below the age of 45, the
remaining two had onset at the age of 55 and 60
years. When compared with the Whickham popula-
tion this was a significant excess (p<005). If,
however, RA sufferers were excluded then this
significance was lost. In five families the 'RA
haplotype' did not contain HLA-DR4. In only one

of these families did hyperthyroidism occur. Hyper-
thyroidism occurred in four of the remaining 12
families.
There were no other significant excesses for any

other autoimmune diseases. One case of primary
biliary cirrhosis, one case of chronic active hepatitis,
and one case of myasthenia gravis occurred in the
family population. The prevalence of diabetes melli-
tus in this population is an underestimate as in one

family a branch containing three diabetics refused to
be studied. No significant DR association was shown

Table 2 Prevalence of autoantibodies and associated HLA-DR types in the proband.s and their blood relatives

Autoantibodies Total Whickham pop. No with No with HLA-DR types:
(% +ve) class. def. RA

No % 1 2 3 4 5 6 7 8 9 10

Thyroid cytoplasmic 33t 14 7 9 7 6 3 23 1 7 9 3** -

Thyroid microsomal 34t 14 5 10 7 7 4 25 1 7 9 3*-0
Gastric parietal ccll 12 5 6 6 2 4 2 9 - - 4
Antinuclear factor 19t 8 4 12 6 0 8*** 14 1 1 1* --

*v rest of family p<0-05; **v rest of family p<0-01; ***v rest of family p<0-001.
tv Whickham p<0-001.
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Table 3 Prevalence of autoantibodies and associated HLA-DR types in blood relatives without RA

Autoantibodies Total No with HLA-DR types:

No % 1 2 3 4 5 6 7 8 9 10

Thyroid cytoplasmic 24t 13 4 3 3 15 1 5 8 3** - I
Thyroid microsomal 251± 13 4 4 3 16 1 5 8 3** - I
Gastric parietal cell 6 3 1 2 - 4 - - 4* - - -
Antinuclear factor 7 4 2 - 2 6 - - 1- -

*v rest of family p<0-05; **v rest of family p<0-01.
tv Whickham p<0-01; ttv Whickham p<0-001.

with any autoimmune disease by comparison with
the rest of the family.

AUTOANTIBODIES
Table 2 summarises the results of the autoantibodies
found in the family population. Thyroid cytoplasmic
and thyroid microsomal antibodies were found in
increased frequency, as compared with the Whick-
ham population. This excess remained if the RA
sufferers were excluded (Table 3). Of the five
families in which RA was inherited with a non-DR4
haplotype, four had relatives with thyroid autoanti-
bodies compared with nine of the 12 DR4 positive
haplotype families. ANF was found in increased
numbers, but if the RA group was excluded the
prevalence was the same as in the Whickham survey

(i.e., 5%).
Thyroid autoantibodies were found to be associ-

ated with HLA-DR8 in this population. This asso-
ciation was retained if RA was excluded. As this
was an unexpected association it may be the result of
a secondary statistical error, and a further study
would be necessary to confirm or refute this. ANF
was significantly associated with HLA-DR3 in the
whole population (p<0001), and this association is
sufficiently strong to exclude a secondary statistical
error. The association of ANF with DR3 occurred in
the RA group, where six of the 12 RA sufferers
positive for ANF possessed DR3 compared with five
of the 39 ANF negative RA individuals (p<0-01).
There was no association of DR3 with non-RA ANF
positivity. HLA-DR7 was found significantly less
frequently in the ANF positive group. Gastric
parietal cell positivity in the non-RA group was

weakly associated with HLA-DR7.
Within the family population the 'RA haplotypes'

were not significantly associated with any autoim-
mune disease except RA. Similarly, no association
was found with the autoantibodies except for ANF,
and this association was lost if RA was excluded.

Discussion

Autoimmune diseases are well recognised as

occurring more frequently together than could be

expected by chance.8 One possible explanation for
this is the inheritance of a common gene predispos-
ing to autoimmunity, the type of disease developed
depending on other factors either inherited or
environmental. The inheritance of many autoim-
mune diseases with the HLA-B8-Dw3-DR3
haplotype9 is in favour of this. The association of
RA with HLA-DR4 is evidence against RA being
included in this common inheritance. An increase of
thyroid disease in the families of RA sufferers has,
however, previously been reported,2 though this
was only in families in which RA was inherited with
a haplotype not containing HLA-DR4. The in-
creased prevalence of hyperthyroidism in our fami-
lies was dependent upon its occurrence with RA.
The hyperthyroidism did not occur more frequently
in the 'non-DR4' families in our study and if our
data are added to those of Grennan et al.2 the
association with 'non-DR4' families is lost.
Hypothyroidism was not found in excess and cannot
therefore be included in this shared inheritance.
The prevalence of thyroid microsomal and cyto-

plasmic antibodies was greatly increased in the
family population by comparison with the Whick-
ham population, and this excess was independent of
an association with RA. The data from the Whick-
ham survey suggest that thyroid autoantibodies
are related to thyroid disease. They are found
in association with both hyperthyroidism and
hypothyroidism. The finding of an increase of
thyroid autoantibodies in the relatives of RA
sufferers therefore supports a common inherited
factor for both RA and immune thyroid disease.
Previous studies have shown different HLA associ-
ations for RA and autoimmune thyroid disease; RA
being associated with HLA-DR4 and autoimmune
thyroid disease with HLA-DR3. "' Therefore, it
would seem likely that any common inherited
factor is not at the DR locus. This is supported by
our observation that thyroid disease and thyroid
autoantibodies were not associated with the 'RA
haplotype', and it is likely that any common inherited
factor is not in the MHC.
PA and gastric parietal cell antibodies were not
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found in either increased or decreased frequency in
our population. PA has been shown to be associated
with HLA-DR21" and so might have been expected
to be decreased. Gastric parietal cell antibodies are
commonly found in association with thyroid
autoantibodies9 and so might have been expected to
be increased.

Antinuclear factor was found in association with
HLA-DR3 in the RA population, but in the rest of
the family it was neither associated with DR3 nor
found in excess. HLA-Dw3-DR3 has been found in
association with Sjogren's syndrome,'2 adverse reac-
tions to gold and penicillamine,13 and high titre
rheumatoid factor seropositivity.14 Our observed
association with ANF would further support the
concept of DR3 as a hyperimmune gene. Systemic
lupus erythematosus was not found in any family
members.

Diabetes mellitus was not found in excess in this
study as might have been expected from its associ-
ation with HLA-DR3 and DR4. 15 Our figures,
however, are an underestimate of the true pre-
valence as at least three diabetics refused to take
part in the study.
Our data, therefore, support a common inherited

factor between RA and immune thyroid disease, or
thyroid antibody formation, but do not support
association with any other autoimmune diseases.

We would like to thank Dr Tunbridge and his colleagues for
allowing us to see the original Whickham data. Wc would also like
to thank Mrs P MeArdle for performing the autoantibody tests, Dr
A Collins for tissue typing, and Miss A M MeAuley for secretarial
assistance. MG was supported by an Arthritis and Rheumatism
Council project grant.
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