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Evidence for an association between rheumatoid
arthritis and autoimmune endocrine disease
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SUMMARY Evidence is presented for the first time of a significantly increased prevalence of type 1
(insulin-dependent) diabetes in the close relatives of patients with rheumatoid arthritis. Thirty-
nine (13%) of 295 patients with classical or definite rheumatoid arthritis had a first or second
degree relative with type 1 diabetes and 38 (13%) had a close relative with autoimmune thyroid
disease. These findings could be compatible with a possible common genetically determined
mechanism of susceptibility to. both diseases.

Recently there has been considerable renewed
interest in the pathogenic basis of several common
diseases. A clearer understanding of the underlying
genetic susceptibility to both type 1 diabetes mellitus
and rheumatoid arthritis has emanated from studies
of the HLA system. Population studies have shown
that there is a positive association of both HLA DR3
and DR4 with type 1 diabetes mellitus'-' and of HLA
DR4 (DW4) with rheumatoid arthritis.45

Interest in the possible relationship between these
2 immune related diseases was stimulated by our
observations in 2 large family studies that 12-14% of
young type 1 diabetic probands had a first or second
degree relative with rheumatoid arthritis.67 The
familial aggregation of organ specific autoimmune
endocrinopathies is well recognised, and attention
has been drawn to a possible relationship between
rheumatoid arthritis and Hashimoto's thyroiditis.89
Other autoimmune diseases such as myasthenia
gravis also occur more frequently in subjects with
rheumatoid arthritis."0
Patients and methods

Two hundred and ninety-five patients, age range
21-83 years (mean age 52 years), with classical or
definite rheumatoid arthritis (American Rheumat-
ism Classification"1), were randomly ascertained by
2 of us from 2 rheumatology clinics. Two hundred
and eight (70%) were seropositive for rheumatoid
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factor. A detailed family history was obtained from
each patient with particular reference to diabetes,
thyroid disease, pernicious anaemia, myasthenia
gravis, and other autoimmuine diseases. Type 1 dia-
betes was characterised as carefully as possible by the
age of onset, severity at presentation, and depen-
dence on insulin. In patients with a positive family
history of type 1 diabetes the relative with this disease
was contacted directly in 80% of cases. In the remain-
ing patients we have strong corroborative evidence
that they had this disease. The findings were com-
pared with those obtained from 307 patients, age
range 21-91 years (mean age 53 years), with
degenerative arthritis attending the same clinics. A
family history of rheumatoid arthritis was recorded as
positive only if the description and diagnosis
appeared unequivocal.
The 2 groups of patients studied were comparable

in age distribution, and the prevalence of females was
not grossly dissimilar in them (65% and 58% respec-
tively). Organ specific antibodies to islet cells,
thyroid, and stomach were investigated where poss-
ible by previously described techniques.7 12
Seropositivity for rheumatoid arthritis was estab-
lished in all patients by a standard latex test and
rheumatoid arthritis haemagglutination assay
(RAHA) assay. Statistical analysis was performed by
chi-square testing and Fisher's exact test.

Results

PREVALENCE OF RHEUMATOID ARTHRITIS
Sixty-seven (22 %) patients with rheumatoid arthritis
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(85% seropositive) had a first-degree relative with
the same disease. It is of interest that 44 of these were
parents and in only 24 instances was a sibling
affected. This contrasts with a history of rheumatoid
arthritis in first-degree relatives of 16 (5 3%)
patients with degenerative arthritis (p<OOOO1).
Similar results were obtained for the prevalence of a
positive family history for rheumatoid arthritis in
second-degree relatives (8 4% and 3 9% respec-
tively). These findings confirm the familial aggrega-
tion of rheumatoid arthritis.

PREVALENCE OF DIABETES MELLITUS

The prevalence of type 1 (insulin-dependent) dia-
betes in the close relatives of the 2 groups of patients
with rheumatoid arthritis and degenerative arthritis
is shown in Table 1. A definite association between
rheumatoid arthritis and type 1 diabetes mellitus is
demonstrated. Seventeen rheumatoid probands had
a first-degree relative with type 1 diabetes. Twenty-
two rheumatoid probands had a second-degree rela-
tive with type 1 diabetes. This is significantly dif-
ferent from findings in the group with degenerative
arthritis, particularly when probands with a first or

second degree relative affected were combined
(p<O0OOO1). The overall prevalence of type 1 dia-
betes among all first-degree relatives in both groups is
shown in Table 2. The presence of a positive family
history of diabetes mellitus in relation to seropositiv-
ity for rheumatoid arthritis was also investigated. The
majority (87%) of rheumatoid patients with a close
relative affected by type 1 diabetes were seropositive
(p<O-OOl).

PREVALENCE OF OTHER AUTOIMMUNE

DISEASE
Twenty-five patients (8- 5%) with rheumatoid arth-
ritis were suffering from another autoimmune dis-
ease (Graves's disease 7, primary myxoedema 8,
pernicious amaemia 6, diabetes mellitus 2, myasthenia
gravis 1 and Sjogren's syndrome 1). In contrast
there were 14 (4 6%) patients with degenera-
tive arthritis who had another autoimmune disease
(Graves's disease 8, and myxoedema 6).
There was also a striking association between

rheumatoid arthritis and thyroid disease in close rela-
tives. Thus 38 (13%) probands with rheumatoid
arthritis had a first- or second-degree relative with
either Graves's disease or primary myxoedema. In
the group with degenerative arthritis, combined
thyroid disease in close relatives amounted to 18
(6%) patients (p<0005). The prevalence of per-
nicious anaemia did not differ significantly between
the 2 groups.

PREVALENCE OF ORGAN SPECIFIC

AUTOANTIBODIES
Among the 169 rheumatoid patients tested for islet
cell antibodies (ICA) 3 sera were found to be posi-
tive; none of these subjects was diabetic. In 2
instances there was a first-degree relative with type 1
diabetes, and the third ICA-positive patient had a

second-degree relative with type 1 diabetes. Of the
412 sera tested from the degenerative arthritis group
none was positive for ICA.
The distribution of thyroid microsomal and gastric

parietal cell antibodies is shown in Table 3. There was

Table 1 Probands with a family history oftype 1 (insulin-dependent) or type 2 (insulin-independent) diabetes

Type 1 (insulin- Type 2 (insulin-
dependent) independent)

Ist degree 2nd degree Ist degree 2nd degree

Rheumatoid arthritis (n=295) 17 (5.7%) 22 (7 5%) 15 (5 0%) 21 (7-1%)
Degenerative arthritis (n=307) 7 (2.20) 5 (1-6%) 15 (4 8%) 12 (3 9%)

p'cO05 p<0001 p:NS p:NS

Combined prevalence of rheumatoid probands with either a first- or second-degree relatives with type 1 diabetes=39 (13-2%) (compared
with degenerative arthritis group, p<00001)

Table 2 Prevalence oftype 1 diabetes in first degree relatives

Total number of Mean number of 1st-degree relatives Prevalence in
Ist-degree relatives relativesiproband with type I Ist-degree

diabetes mellitus relatives

Rheumatoid arthritis (n<295) 2081 7-1 19 0.9%
Degenerative arthritis (n<307) 2299 7-5 8 0.4%

p<003
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Table 3 Organ-specific autoantibodies in probands

Probands Islet cell Thyroid Gastric
antibody microsomal parietal

antibody cell

Rheumatoid
arthritis 3/169 77/233 38/233

Degenerative
arthritis 0/41 37/218 10/218

(p<O-0005)

a striking excess of both thyroid and gastric auto-
antibodies in the rheumatoid patients (p<00005).

Discussion

Previous studies on rheumatoid arthritis and diabetes
mellitus'315 have failed to show any association be-
tween these 2 common diseases. The reasons for this
are probably the lack of previously agreed criteria for
the characterisation of rheumatoid arthritis and the
failure to recognise the pathogenic heterogeneity of
diabetes.
The new important observation from this study is

the significant excess of type 1 diabetes mellitus in the
close relatives of patients with classical or definite
rheumatoid arthritis. This confirms suggestive evi-
dence from 2 family studies of type 1 diabetes, the
first including 141 families each with a diabetic child,
and the second including 120 families with 2 or more
affected children.6 7 In both cases the mean age of the
probands was 14 years. Established diagnoses or
classical descriptions of rheumatoid arthritis in first-
or second-degree relatives or both were given by
12% and 14% of the families in the respective
studies. Although fully aware of the problems of
ascertainment in this type of study we feel confident
that the familial aggregation of type 1 diabetes and
rheumatoid arthritis in these separate studies reflects
a real association between the 2 diseases. An impor-
tant question is whether these findings could reflect
an aetiological link at the genetic level (a common
environmental factor is perhaps less likely, because
second- as well as first-degree relatives are affected).
One possible mechanism is suggested by HLA popu-
lation studies: both conditions show positive associa-
tions with HLA DW4 and DR4, although the fre-
quencies of DW3 and DR3 are increased only in type
1 diabetes.'-4 One interpretation is that the same
HLA-linked immune response gene is controlling the
susceptibility to both disease in linkage disequilib-
rium with DW4 DR4. By the same token conditions
which are not DR4-associated should not show any
increase in the 'rheumatoid' families. This is indeed
so for type 2 diabetes. In addition we found a signifi-

cant excess of autoimmune thyroid disease in the
families of rheumatoid probands compared with the
control group. Pernicious anaemia was evenly distri-

RAI

type 1 DM

type 1 DM UI I

Fig. 1 A pedigree demonstrating the familial aggregation of
type I diabetes and rheumatoid arthritis.

RAJ

type 1 DM type 1 DM
Myx.

Fig. 2 A pedigree demonstrating 3 subjects with
coexistent type 1 diabetes and rheumatoid arthritis.
The proband also had myxoedema.
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buted, and there were no cases of Addison's disease
or myasthenia gravis in either family group.
The familial aggregation of rheumatoid arthritis

has also been a controversial issue,"6 17 but it is likely
from this and other more recent studies, including
investigations of identical twins,18 that there is a defi-
nite familial pattern to the disease. The rheumatoid
probands showed an excess of thyroid and gastric
autoantibodies, confirming the findings in an earlier
smaller study."9 There was also more coexisting auto-
immune disease in these subjects. We ascertained 7
unrelated patients with coexisting type 1 diabetes and
rheumatoid arthritis, and it is of interest that the
diabetes in these patients has many of the features of
'type 1B' or 'primary autoimmune' diabetes.20 The
mean age at diagnosis of insulin-dependent diabetics
was 41, and most patients had organ-specific anti-
bodies, including persistent ICA (3/6 cases tested),
thyroid and/or gastric antibodies (4/6), and adrenal
antibodies in the absence of Addison's disease (2/6).
Two examples of the strong familial aggregation of
those diseases are shown in Figs. 1 and 2.

In order to test the hypothesis that the same or
different HLA-linked susceptibility genes are operat-
ing in determining predisposition to these related
diseases it would be of interest to HLA-genotype
families in which one sibling has rheumatoid arthritis
and another sibling has type 1 diabetes or another
autoimmune endocrine disease.
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