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Abstract We report the case of a 54-year-old woman with
systemic sclerosis and Sjögren’s syndrome, followed by a
simultaneous onset of Graves’ disease and primary biliary
cirrhosis. Eight years after the patient was diagnosed with
systemic sclerosis and secondary Sjögren’s syndrome, she
complained of thirst and lower extremity muscle weakness.
Initially, these symptoms were thought to be due to her
original diseases, but laboratory data revealed thyroid
dysfunction as well as liver dysfunction, and further tests
confirmed the diagnoses of Graves’ disease and primary
biliary cirrhosis. The patient was treated with thiamazole
and ursodeoxycholic acid. Following treatment, her
symptoms were relieved, and laboratory data improved.
Although a combination of these diseases is rare, it is
important to keep in mind that various autoimmune dis-
eases can occur simultaneously, and early detection and
therapy are important.
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Introduction

An autoimmune disease is often accompanied by another
autoimmune disease. The association between autoimmune
thyroid disease, an organ-specific condition, and connective
tissue disease, a systemic condition, is quite common, al-
though the exact mechanism behind this is unclear. There
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have been very few reports concerning the association be-
tween Graves’ disease and other systemic autoimmune dis-
eases. We describe a case of Graves’ disease and primary
biliary cirrhosis occurring with systemic sclerosis and
Sjögren’s syndrome.

Case report

A 54-year-old Japanese woman presented with symptoms
of joint pain and Raynaud’s phenomenon. Her past history
was unremarkable. Her family history included an older
sister with Hashimoto’s thyroiditis and a younger sister with
Graves’ disease.

A physical examination revealed sclerodactylia, i.e.,
scleroderma of the arms and body. Her serum was posi-
tive for antinuclear antibody (discrete speckled) and
anticentromere antibody. Along with a positive skin biopsy,
the patient was diagnosed as having limited cutaneous-
type systemic sclerosis. At the same time, she showed symp-
toms of keratoconjunctivitis sicca and xerostomia, a positive
Schirmer test and gum test, and findings of focal lympho-
cytic infiltration with minor salivary gland biopsy; anti-
SS-A and SS-B antibodies were negative. The patient
was diagnosed as having secondary Sjögren’s syndrome.
No other complications were observed, and she was pre-
scribed d-penicillamine. The patient was followed as an
outpatient for the next 8 years, with no significant disease
progression.

In November 2002, a laboratory test showed mild liver
enzyme elevations, and the following month she com-
plained of thirst and lower extremity muscle weakness.
Initially, it was thought that these symptoms were part
of the clinical manifestations of her systemic sclerosis and
Sjögren’s syndrome. However, a physical examination re-
vealed a diffused goiter, and neurological examinations for
the muscle strength of the quadriceps femoris, hamstrings,
and gluteus maximus muscle were all 3/5. A urinalysis was
normal. Her erythrocyte sedimentation rate was increased,
although C-reactive protein remained negative. Abnormal



477

laboratory findings included elevated liver enzymes,
elevated immunoglobulin M (IgM), high antinuclear anti-
body titer, positive anticentromere antibody, and a positive
antimitochondria M2 antibody (Table 1). Thyroid function
revealed decreased thyroid-stimulating hormone (TSH),
elevated fT4, positive thyroid stimulation antibody, anti-
TSH receptor antibody, antithyroglobulin antibody, and
antithyroid peroxidase antibody. Viral hepatitis antibody
and antigen titers were all negative, and abdominal ultra-
sonography revealed only a small liver cyst.

From these laboratory findings, the patient was diag-
nosed as having Graves’ disease. Although a liver biopsy
was not performed, elevated liver enzymes, increased

IgM, and a positive antimitochondria M2 antibody also
suggested primary biliary cirrhosis.

The patient was treated with ursodeoxycholic acid,
thiamazole, and a beta-blocker. Her symptoms subsided,
and her laboratory findings improved.

Discussion

One autoimmune disease is often associated with another,
suggesting the influence of a common immunological dys-
function in the pathogenesis of these diseases. This also
applies to autoimmune thyroid diseases and their associa-
tion with other systemic autoimmune disorders. Although
autoimmune thyroid diseases, such as Hashimoto’s thy-
roiditis and Graves’ disease, have been reported with vari-
ous systemic autoimmune diseases, reports of Hashimoto’s
thyroiditis are more common. Hashimoto’s thyroiditis and/
or elevated antithyroid antibody titers have been reported
in rheumatoid arthritis, systemic lupus erythematosus,
Sjögren’s syndrome, polymyalgia rheumatica, temporal ar-
thritis, relapsing polychondritis, systemic sclerosis, and pri-
mary biliary cirrhosis. In contrast, reports of complications
with Graves’ disease are scarce. We present a rare case
of systemic sclerosis (SSc) complicated by the multiple
autoimmune diseases of Sjögren’s syndrome (SS), Graves’
disease (GD), and primary biliary cirrhosis (PBC).

Systemic sclerosis (SSc), which is characterized by in-
flammatory, fibrotic, and degenerative changes in multiple
organ systems, is often associated with a broad spectrum of
autoimmune thyroid diseases. Most of these studies report
cases of SSc associated with Hashimoto’s thyroiditis rather
than with GD. The prevalence rates of hypothyroidism and
SSc range from 23% to 65%, while the presence of anti-
thyroid antibody among SSc patients ranges from 18% to
52%.1–4 Gordon et al.3 found an increased frequency of
antithyroid antibodies, hypothyroidism, and euthyroid sick
syndrome, and their pathological examination of the thy-
roid in patients with SSc revealed a high frequency of
thyroid fibrosis and thyroiditis at autopsy. In contrast, the
occurrence with hyperthyroidism, such as GD, is less com-
mon and reports are rare (Table 2). The reason for this
rarity compared with Hashimoto’s thyroiditis is unknown,
and it may be due to the fact that there are more cases
of Hashimoto’s thyroiditis among this sex and age group
than of GD. However, there are suggestions of a common
genetic predisposing factor for both GD and SSc. In the
Caucasian population, HLA-B8 and HLA-DR3 can often
be found among the two diseases.13,14 There are no studies
that are specifically targeted towards locating the genetic
sites for patients with both SSc and autoimmune thyroid
disease in the Japanese population. However, HLA-DRB1,
DQBI, and CTLA-4 are some of the prevalent genes in-
volved with both diseases.15–18 A review of our study and
previous reports of GD and SSc reveal that women are
prone to these diseases and that SSc is likely to be the initial
disease. There seems to be no relation between the times of
onset of the accompanying disease and the types of SSc.

Table 1. Laboratory findings

ESR 30 mm/h

Hematology
WBC 4620/µl

Neu 54.8%
Eo 1.1%
Lym 37.2%

RBC 470 � 104/µl
Hb 12.8g/dl
Plt 13.6 � 104/µl

Blood chemisstry
TP 7.5g/dl
T-bil 1.1mg/dl
AST 62 IU/l
ALT 53 IU/l
LDH 207 IU/l
ALP 1079IU/l
γGTP 78 IU/l
CK 40 IU
BUN 11.7 mg/dl
Cre 0.4mg/dl
Na 142 mEq/l
K 4.2mEq/l
Cl 103 mEq/l

Serology
CRP 0.14 mg/dl
IgG 1785mg/dl
IgA 231 mg/dl
IgM 305 mg/dl
ANA �1280 (DS)
Anti-SS-A antibody (–)
Anti-SS-B antibody (–)
Anti-Scl-70 antibody (–)
Anti-U1-RNP antibody (–)
Anti-centromere antibody 175 Index
Anti-mitochondria M2 antibody �20

Thyroid
TSH 0.02µIU/ml
fT3 26.0 pg/ml
fT4 5.94ng/dl
TSAb 1689%
TRAb 71%
Thyroglobulin 89 ng/ml
Anti-thyroglobulin antibody 5.8IU/ml
Anti-TPO antibody 0.3� IU/ml

TP, total protein; T-bil, total bilirubin; AST, aspartate aminotrans-
ferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase;
ALP, alkaline phosphatase; ESR, erythrocyte sedimentation rate;
CRP, C-reactive protein; ANA, antinuclear antibody; TSH, thyroid
stimulating hormone; fT3, free T3; fT4, free T4; TSAb, thyroid stimu-
lating antibody; TRAb, anti-TSH receptor antibody; Anti-TPO
antibody, antithyroid peroxidase antibody



478

However, the small number of cases makes an accurate
analysis difficult.

Primary biliary cirrhosis (PBC) is a chronic cholestatic
liver disease that is frequently associated with other auto-
immune diseases, including thyroid disorders, SSc, and SS.
Thyroid disease is found in about 10%–15% of patients
with PBC, and Hashimoto’s thyroiditis is the most com-
mon.19 To our knowledge, there is only one report concern-
ing a PBC and GD association.20

Sjögren’s syndrome (SS) is often observed with thyroid
diseases. There are several speculations as to why this oc-
curs. Embryologically, salivary glands and thyroid arise
from the same cell, and there may be a cross-immunity
between these two glands.21 Histopathologically, the lym-
phocytic infiltrates of lacrimal and salivary glands that are
found in SS are similar to those of the thyroid gland in
Hashimoto’s thyroiditis.22 The prevalence of Hashimoto’s
thyroiditis with primary SS varies from 10% to as high as
54%.22,23 There is a high incidence of antibodies against
thyroglobulin, thyroid peroxidase, and thyroid hormones in
SS patients, indicating that subclinical autoimmune thyroid
disease in SS is fairly common.24,25 Twenty-five percent of
patients with autoimmune thyroid disease have significant
focal sialoadenitis, which suggests that subclinical SS fre-
quently occurs in thyroid patients.26 In contrast, hyper-
thyroidism with SS is rare; there are only four reports that
describe hyperthyroidism and primary SS, and their preva-
lence rates are low, ranging from 3% to 12%.27–30 An inter-
esting point is that there are several reports of thyroid
diseases, SS, and other autoimmune disorders which sug-
gest that SS may be an immunological disorder linking
autoimmune thyroid diseases and disorders such as SSc and
PBC. One study showed that out of the 29 SSc patients who

also had SS, 48.3% also had Hashimoto’s thyroiditis.21

Crowe et al.19 showed that there was a statistically signifi-
cant association between SS, PBC, and thyroid dysfunction
compared with PBC and thyroid dysfunction alone.

The reasons why multiple disorders occur together are
still widely discussed. In Caucasian patients, these diseases
show a frequent association with HLA-B8, DR3, and/or
DR4 compared with the general population.31,32 Another
study showed prevalances of autoimmune thyroid diseases
among patients with SS and their first- and second-degree
relatives.33 NKT cell counts are relatively low in patients
with autoimmune diseases, and this may be involved in
the development of multiple autoimmune diseases.34 In
animals, thymectomy alone produced multiorgan-specific
autoimmune diseases, thus suggesting that some kind of
common immunologic pathway exists.35 Further studies
involving the roles of T cells and genetic analysis are
still needed to clarify the relation between autoimmune
diseases.

The present case is a rare occurrence of SSc complicated
by SS, and later by GD and PBC. Clinically, one must bear

Table 2. Systemic sclerosis associated with Graves’ disease

Case Age/sex Type of Initial Time until Antibodies Association Ref.
SSc disease onset with Sjögren’s

SSc � GD 45/f SSc 3 years None 5
SSc � GD 40/m GD 1 year None 6
SSc � GD 39/f Limited SSc 5 years Microsomal Ab (�) None 7

Antithyroglobulin (�)
Scl-70 (�)

SSc � GD 37/f Diffused SSc 5 years Microsomal Ab (�) None 7
Antithyroglobulin (�)

SSc � GD � SS 53/f SSc 13 years Microsomal Ab (�) Yes 7
SSc � GD � CH 57/f Limited SSc 1 month Microsomal Ab(�) ND 8

RNP (�)
SSc � GD � PM 49/f All Microsomal Ab (�), ANA (�) ND 9
SSc � GD � SS 62/f Diffused GD 5 years Microsomal Ab (�) Yes 10

ANA (�), Scl-70 (�)
Antithyroglobulin (�)

SSc � GD 59/m Diffused SSc 10 years TRAb (�) None 11
SSc � GD � DM � ITP 35/f Limited SSc � DM 10 years Microsomal Ab (�) ND 12

Antithyroglobulin (�)
TBII (�)
ANA (�), Scl-70 (�)

SSc � SS � GD � PBC 54/f Diffused SSc � SS 8 years Microsomal Ab (�) Yes Present
Antithyroglobulin (�) case
ANA (�), Scl-70 (�), RNP (�)

SSc, systemic sclerosis; GD, Graves’ disease; CH, chronic hepatitis; SS, Sjögren’s syndrome; ND, not done; PM, polymyositis; ANA, antinuclear
antibody; DM, dermatomyositis; TRAb, anti-TSH receptor antibody; TBII, TSH-binding inhibition immunoglobulin; ITP, immune thrombocy-
topenic purpura; f, female; m, male

Table 3. Common symptoms of Graves’ disease and systemic sclerosis

General fatigue
Muscle weakness
Frequent defacation
Palpitation
Weight loss
Malabsorption
Dyspnea, chest pain, dyspnea on exertion
Scleroderma or scleroderma-like skin thickening
Skin pigmentation, vitiligo
Alopecia
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in mind that there are similar clinical manifestations
between these disorders, and this may lead to a delayed
diagnosis of more life-threatening conditions. For example,
it is essential to monitor the thyroid functions of SSc pa-
tients routinely (Table 3). Although prevalence rates differ
and the mechanisms are only speculative, one must always
be aware that multiple autoimmune diseases can occur
simultaneously.
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