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Autoimmune thyroid disease in
patients with rheumatic diseases

Teresa Cristina Martins Vicente Robazzi!, Luis Fernando Fernandes Adan?

ABSTRACT

Thyroid function abnormalities and thyroid autoantibodies have been frequently described in patients with rheumatologic
autoimmune diseases, such as Sjogren’s syndrome, rheumatoid arthritis, systemic lupus erythematosus and scleroderma.
Limited data are available regarding the prevalence and clinical characteristics of autoimmune thyroiditis in other rheu-
matologic disorders, such as rheumatic fever and juvenile systemic lupus erythematosus. The authors review the associa-
tion of endocrine autoimmune and rheumatic autoimmune diseases, assessing various age groups and clinical conditions.
The bibliographic survey was conducted through the search for scientific articles indexed in the general health sciences
databases, such as Latin American and Caribbean Health Sciences Literature (LILACS), Medline/PubMed, and Scientific
Electronic Library Online (SciELO). The following descriptors were used: “rheumatic autoimmune diseases and autoim-
mune thyroid diseases”; “thyroid disorders and rheumatic diseases”; “thyroiditis and rheumatic diseases”; “autoimmune
diseases and thyroid”; and “pediatric rheumatic diseases and autoimmune thyroid diseases”. This study showed that, despite
contradictory results in the literature, there is a greater prevalence of the association between autoimmune thyroid diseases
and rheumatic diseases, highlighting the possibility of common pathogenic mechanisms among them.
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INTRODUCTION

Autoimmune diseases (AID) are divided into organ-specific
and non-specific diseases.! Autoimmune thyroid diseases
(AITD) are considered organ-specific, being represented
by Graves’ disease and Hashimoto’s thyroiditis (HT) or
chronic autoimmune thyroiditis (CAT). The most common
AITD is CAT, considered the prototype of organ-specific
AID, characterized by diffuse lymphocytic infiltration of
the thyroid gland, presence of anti-thyroglobulin antibodies
(anti-Tg) and anti-thyroid peroxidase antibodies (anti-TPO),
and endocrine abnormalities ranging from hypothyroidism
to myxedema.'

Although specific for AITD, the anti-Tg and anti-TPO an-
tibodies have been reported in many patients with non-thyroid

diseases, and even in the healthy population.'? On the other
hand, a high prevalence of autoantibodies directed against spe-
cific non-thyroid antigens has been described in patients with
AITD, such as antinuclear antibodies (ANA) in HEp-2 cells,
whose clinical meaning is unknown** and whose positivity
varies from 9%-35%,*’ reaching 75% and 69% in anti-TPO
and anti-Tg positive patients, respectively.’ An organ-specific
and non-specific polyclonal immune response is likely to exist
in patients with AITD.>?

Abnormalities in thyroid function and the presence of thyroid
autoantibodies have been frequently described in patients with
rheumatologic diseases, with different results according to
different authors (Table 1). This study aimed at reviewing the
association of endocrine and rheumatic autoimmune diseases,
assessing different age groups and clinical conditions.
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Table 1

Association between rheumatic and autoimmune thyroid diseases

o T S q Association q A -Fee Major thyroid ~ Most frequent
Rheumatic disease Pathophysiological mechanism with AITD Genetic participation . hormone change
) Clinical and subclinical
3,89 3,89,11 _ 169 13
Sjogren syndrome Polyclonal autoimmune response + HLA-B8 and DR3', HT hypothyroidism® 2
Polyclonal autoimmune response, . AL i 17 Clinical and subclinical
SLE drugs, low T3 syndrome, chance'”'822 o pesceBibibfeche HT™ hypothyroidism'2223
d Y g in 5q14.3-q15202" Yoty
HLA-DR3
Rheumatoid arthritis Polyclonal autoimmune response’ 4352831 HLA-DR4 HT?528-31 Hypothyroidism®'
HLA-A24242¢
) Subclinical
63-69 68 23,63-69
JIA Polyclonal autoimmune response + + HT hypothyroidism 669
Scleroderma F:s]gg]nosza]ts;rtc())ildmf?l;‘:g;s‘” +39.42 HLA-DR15% HT!4 Hypothyroidism?942-4
"f:s/ccuﬁ%gtshe’ ? 2 ? HT40 Hypothyroidism?®—
?
. Report of S
? ? 60 59
Rheumatic fever ? patients with ? HT Hyper/hypothyroidism
CRCDS},S‘O,S()*IJU
Decrease in thyroid
Fibromyalgia ? ? ? ATA +72 hormones after

stimulus with TRH”'

SLE: systemic lupus erythematosus; JIA: juvenile idiopathic arthritis; RP: rheumatic polymyalgia; GCA: giant cell arteritis; AITD: autoimmune thyroid disease; HT: Hashimoto’s thyroiditis; CRCD: chronic rheumatic
cardiac disease; ATA: antithyroid antibodies; TRH: thyrotropin-releasing hormone; +: positive; ?: inconclusive

THYROID AND RHEUMATIC AUTOIMMUNE
DISEASES

Sjogren syndrome

The most often reported association of endocrine and rheumatic
autoimmune diseases is that between Sjogren Syndrome (SS) and
AITD, mainly in adult women, positive for anti-thyroid (ATA)
and anti-parietal cell antibodies, suggesting the presence of com-
mon environmental and genetic factors, with similar pathogenic
mechanisms. The participation of the histocompatibility antigens
(HLA) of the haplotypes HLA-B8 and DR3 in both AITD and pri-
mary SS (pSS) has been suggested, because of the high frequency
of those haplotypes in Caucasian patients with those diseases."**

The lacrimal, salivary and thyroid glands are very similar
from the histological and functional viewpoints, and are greatly
susceptible to immune damage. The histopathological lesions
of thyroid and salivary glands evidence focal or diffuse infil-
tration of T lymphocytes, suggesting the same autoimmune
response directed to the thyroid follicular cells and the salivary
gland epithelium, respectively.® Hansen et al.'"® have found
five cases of focal autoimmune sialadenitis in 19 patients with
AITD, similarly to that which has been shown in patients with
primary biliary cirrhosis. Thus, sometimes it can be difficult

418

to clearly establish whether the salivary and eye involvement
of SS represents an extrathyroidal manifestation of AITD or,
inversely, whether that is an extra-exocrine manifestation of SS.

A retrospective study involving 218 patients with AITD
has reported the occurrence of AIDs in 13.7% of their cases,
of which the most frequent were SS and systemic lupus ery-
thematosus (SLE)."

Primary SS is ten times more frequent in patients with
AITD, and HT is nine times more frequent in patients with pSS
as compared with the general population. The major cause of
thyroid disease in pSS is HT, and the most frequent hormonal
change is hypothyroidism.®

Regarding pSS, hypothyroidism and thyrotoxicosis were
found in 14% and 1.8% of the patients, respectively.'? In an-
other study with 479 patients with SS, the frequency of HT
found was greater than that in the general population, 6.26%
and 1%-2%, respectively, with no increase in frequency, how-
ever, for Graves’ disease. In addition, symptoms of SS, such
as conjunctivitis sicca and xerostomia, have been reported in
up to 32% of the patients with HT.'

On the other hand, 10% of the patients with AITD and
positive for ANA will be diagnosed with SS, reinforcing once
more the possibility of polyclonal autoimmune response to
organ-specific and non-specific autoantigens.’
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Thus, most authors tend to screen periodically both the
thyroid function in all adult women with SS, even in the ab-
sence of symptoms compatible with thyroid disease, and the
possible coexistence of SS in all women with AITD, which is
justified by the several references in the literature associating
SS and AITD.®

Systemic lupus erythematosus

The association between SLE and thyroid dysfunction was first
described in 1961 in reports of the association between SLE
and HT.'*" Although the study by Scofield!® has not evidenced
greater risk of AITD in patients with SLE, several studies have
shown that association.!”*

Although the pathogenic mechanism has remained un-
known, genetic influence has been suggested in a study of 35
families with several cases of SLE concomitant with AITD,
in which a gene of susceptibility was identified in 5q14.3-q15
(major locus of susceptibility for SLE, also found in AITD).
That locus can be shared by patients with SLE and AITD,
evidencing a potential genetic link between both diseases.*
Another study has suggested that the presence of HLA-B8
and DR3 is significantly greater in patients with SLE and HT
than in the general population.?!

The most common thyroid changes in patients with SLE
are clinically overt and subclinical hypothyroidism,?%
estimated in approximately 5.7%, five times more frequent
than in the general population.' The association between
SLE and Graves’ disease has been less often described,
ranging from 0%—8.9% in different studies, with no increase
in prevalence when compared with that of the healthy
population,!822-24

Autoimmunity is one of the several pathogenic mechanisms
involved in thyroid dysfunction in SLE — other pathogenic
mechanisms include the effect of drugs, such as corticosteroids
or immunosuppressors, the effect of the underlying systemic
disease (low T3 syndrome or sick euthyroid syndrome), iodine
intake, or, simply, chance."”

When assessing the thyroid function of patients with
SLE, some interfering factors, such as patient’s age, use
of immunosuppressants, and disease activity, should be
considered. Acute and chronic systemic diseases have been
associated with a significant reduction in total and free
T3, a situation known as low T3 syndrome (sick euthyroid
syndrome, nonthyroidal illness syndrome), described in
patients with several clinical and surgical conditions and
after the use of drugs, such as amiodarone, propranolol,
non-steroidal anti-inflammatory drugs (NSAIDs), and corti-
costeroids.!” Corticosteroids slightly inhibit the secretion of
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thyroid-stimulating hormone (TSH), while NSAIDs interfere
with the binding with carrying proteins, reducing the serum
concentration of the thyroid hormones.!'® The prevalence of
that syndrome is controversial, ranging from 0%—47.8%,
according to different authors.?

The studies assessing the disease activity in SLE and
thyroid dysfunction are not conclusive, and have contro-
versial results.!”” However, patients with greater clinical
activity and severity of SLE have significant changes in the
hypothalamus-pituitary-thyroid axis, even with no evidence
of thyroid disease. Few hours after the disease beginning,
T3 levels decrease and those of reverse T3 increase, being
proportional to disease severity and duration.?? In the adult
population, whether the presence of SLE is an independent
risk factor for thyroid abnormalities or whether it is a coin-
cidental association is still questioned, since the group at the
highest risk for the disease (young women) is also the group
at the highest risk for HT."”

However, it is a well-known fact that many signs and
symptoms can reflect manifestations of both the thyroid dis-
ease and SLE. Because of the frequent association of those
diseases, the presence of unspecific symptoms in a patient
with SLE should be carefully taken into account, especially
when disease activity is low, considering the possibility of an
underlying thyroid disease.!”

Anti-Tg and anti-TPO antibodies have been more often
found in SLE than in the general population, even in patients
with no thyroid disease, ranging from 14%—-68% in differ-
ent studies, with increased positivity in those with thyroid
dysfunction.!”??

Regarding juvenile SLE, hypothyroidism and ATA have
been found in 9% and 20%—34% of the patients, respectively.?
Another study has evidenced anti-Tg in seven of 12 patients
with juvenile SLE (58.3%), whose serum levels of TSH, T3
and T4 were normal.?

Rheumatoid arthritis

The association between AIDs, with or without thyroid
dysfunction, has also been reported in adults with RA, the
pathogenic mechanism being still uncertain.’ The association
of the HLA-DR2 and DR4 with the seronegative and seropo-
sitive forms of RA, and the greater presence of the HLA-A24,
DR3 and DR4 antigens in patients with RA and HT have been
evidenced by some authors.?*%¢

Positivity for the thyroid autoantibodies has been detected
in 11% of the patients with RA,* ranging from 2%—-32% in
different case series.>>?*3! In a study with 58 patients with RA
in United Kingdom families, 6% of the patients had thyroid
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diseases and 5% of the men and 15% of the women were anti-
TPO positive.*® In another study with 101 patients with RA
of Greece, 12.9% had anti-TPO versus 8.6% of the controls.?”’
Similar results have been found in Norway and Canada.’!*
Innocencio et al.*® have reported positivity for anti-Tg and
anti-TPO of 32% and 4%, respectively. El-Sherif et al.** have
reported an increase in thyroid disorders in patients with RA
and/or SLE. Buchanan et al.*> have demonstrated a statistically
significant increase in the association between HT and RA. In
addition, Silman et al.’¢ have reported high frequency of HT
and ATA not only in patients with RA, but also in their families.
Deighton et al.’” have reported a higher prevalence of RA in
same-sexed siblings with thyroid diseases as compared with
those without thyroid disease.

Although different series have reported an increase in AITD
in RA, there is still controversy between the presence of those
antibodies and hormone function.*® Atzeni et al.’ have reported
positivity of 37.1% and 22.9% for anti-TPO and anti-Tg, re-
spectively, subclinical hypothyroidism being present in only
2.8% of the patients. That can be related to the presence of a
subclinical thyroiditis or to interactions between free T4 or
ATA and other serum factors, such as rheumatoid factor (RF),
positive in 65% and 69% of the patients positive for anti-TPO
and anti-Tg, respectively.’

A study has found a three-fold higher association between
thyroid disease (hypothyroidism and HT) and adult women
diagnosed with RA, as compared with control women of the
same demographic region.?!

Scleroderma and mixed connective tissue disease

The association between scleroderma and thyroid disease is
the only leading to fibrosis of the thyroid gland in the absence
of lymphocytic infiltration."*

An Italian study has assessed the frequency of ATA and
the genetic association with HLA class II antigens in 85
patients with scleroderma. The proportions of patients with
anti-Tg and anti-TPO were 12% and 19%, respectively.
Individuals with anti-TPO had a higher frequency of the
HLA-DR15 allele than patients without those antibodies,
suggesting that the HLA-DR15 allele can be a marker of
immunogenicity for the formation of anti-TPO.*

One case of scleroderma was found in a group of 506 pa-
tients with HT and in another of 218 patients with AITD.!!!
Kahletal.,*” in a prospective study have shown that 18 (23%)
of 77 clinically euthyroid patients with scleroderma had
alterations in their thyroid function tests. In addition, eight
(10%) had hypothyroidism, of whom, four had ATA.** Such
results have confirmed those of the study by Gordon et al.,*?
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in which 14% and 25% of the patients with scleroderma had
severe thyroid fibrosis and hypothyroidism, respectively. In
addition, six of seven patients with hypothyroidism (85.7%)
had high ATA titers. In the study by De Keyser et al.,* of
39 patients with clinically stable scleroderma assessed for
the presence of thyroid disease, two had hypothyroidism
while other seven were euthyroid, but with an exagger-
ated TSH response to the thyrotropin-releasing hormone,
compatible with subclinical hypothyroidism. ATA and
thyroid ultrasound were positive in 18% of the patients.
Those results indicate an increased frequency of clinically
overt and subclinical hypothyroidism in patients with stable
scleroderma, which seems to be of autoimmune nature,*
and has been confirmed by another study carried out in 36
patients with scleroderma.*

The association of localized scleroderma or morphea with
HT has also been reported, aiming at suggesting that even the
localized forms might share an autoimmune pathogenesis.! In
the mixed connective tissue disease, ATAs have been found
in 25% of the patients and clinical hypothyroidism in less
than 20%.%

Rheumatic polymyalgia and vasculitis

Although rheumatic polymyalgia (RPM) and giant cell arte-
ritis (GCA) have been studied since 1971, there is no definite
conclusion about their association with HT.'#*¢ Myklebust et
al.*” and Barrier et al.,*® in prospective studies with 287 and 39
patients, respectively, have reported no association between
RPM or GCA and thyroid abnormalities. Wiseman et al.,*
however, studying 367 patients, have reported hypothyroidism
in 4.9% of them.

Of'the 250 patients with HT, Dent et al.** have found seven
(2.8%) with RPM or GCA, with a 9.3% prevalence in women
over the age of 60 years. Regarding the prevalence of thyroid
disease in RPM or in GCA, two prospective controlled stud-
ies have excluded any association between them,*’*® contrary,
thus, to other authors who have reported an increased risk of
thyroid disease in those patients."*

The largest of those studies has been conducted with 367
patients, 4.9% of whom had hypothyroidism. It is worth noting
that, despite the statistically significant results, the population
controls of 84 normal participants showed an abnormally low
disease rate.*

Regarding the association of CAT with other vasculitides,
sporadic cases have been reported, and they might not be
sufficient to establish a relation between them. Takayasu’s
arteritis®' and IgA-associated vasculitides or Henoch-Schonlein
purpura’®? are among the most interesting cases. In that context,
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however, special attention should be given to the possibility
of false positivity or cross-reactivity induced by the presence
of ATA or ANCA in the serum. The cross-reactivity between
TPO and myeloperoxidase (MPO) molecules has been studied
by Haapala et al.>® in the sera of six patients with HT and four
patients with systemic vasculitis, evidencing that the TPO and
MPO molecules contained cross-reaction epitopes exposed in
the denaturated molecules, which could lead to false-positivity
in solid-phase immunoenzyme assays.

In addition, Farsi et al.>* have reported that some anti-
TPO positive sera recognized “normal” MPO, but the sera
of most patients with CAT and positive for p-ANCA in
human neutrophils also recognized an “abnormal” MPO.
On the other hand, a small proportion of MPO-ANCA can
react with TPO and be inactivated by heat, providing false-
positive results for p-ANCA in human neutrophils fixed in
ethanol.>® Anticardiolipin and antiphospholipid antibodies
have also been reported in CAT, but rarely in association
with a true syndrome.>¢

Rheumatic fever

In the literature, studies assessing the association between
thyroid dysfunction and rheumatic fever, in which all adults
have chronic rheumatic cardiac disease (CRCD), are scarce.

The first references to the association between rheumatic
fever and thyroid dysfunction date back to 1961, with the study
of six women with rheumatic heart valve disease, who evolved
with thyroiditis, anti-Tg and hyperthyroidism.*”

Since then, few studies have been published; their results
are contradictory, either showing no association between
rheumatic fever and AITD*” or evidencing a greater fre-
quency of some type of thyroid dysfunction in patients with
CRCD.53,55‘59—61

A retrospective study with 76 patients with DCRC has
evidenced thyrotoxicosis, hypothyroidism and positivity for
ATA in the presence of normal thyroid function in nine, three,
and seven patients, respectively.®® More recently, Ertugrul et
al.°" have evidenced a greater frequency of HT in patients with
rheumatic mitral stenosis (16 of 55; 29%) as compared with
their healthy controls. Both studies have suggested the pos-
sible existence of an association between CRCD and thyroid
disease, which requires, however, further studies.

Juvenile idiopathic arthritis

The association between juvenile idiopathic arthritis (JIA)
and HT was first described as a case report in 1968.% A new
reference in the literature was only made in 1975, with a case
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report of hypothyroidism secondary to HT associated with
diabetic coma in a patient with JIA.%

In 1980, Fisher et al.* reported the case of a 15-year-old
adolescent who had been diagnosed with type 1 diabetes
mellitus and HT at the ages of six and nine years, respectively,
and who developed clinical findings compatible with polyar-
ticular JIA with positivity for RF and ANA. On the occasion,
those authors raised the possibility of some association between
the diseases, ruling out the likelihood of chance.

Later, HT was diagnosed in 12 of 27 children diagnosed
with JIA (44.4%), most of whom were females (91.7%) with
the pauciarticular form of the disease (75%). Of those female
patients, 85%, 11.1% and 3.7% had normal thyroid function,
compensated hypothyroidism, and thyrotoxicosis, respectively.
Anti-Tg was positive in 17 patients (63%) and anti-TPO, in
seven (25.9%), with simultaneous elevation of both antibodies
in 18.5% of those patients.”

In 2001, Koga et al.® reported the case of a 17-year-old
female adolescent, who had been diagnosed with JIA, pau-
ciarticular form, at the age of six years, being positive for
ANA and negative for RF, and who had developed HT with
hypothyroidism at the age of 7 years. At the age of 17 years,
the patient was diagnosed with autoimmune cholangitis, then
progressing to Graves’ disease. The authors emphasized the
following physiopathological similarities found in the target-
organs in HT, in cases of primary biliary cirrhosis, and in the
synovial fluid of pauciarticular JIA: high levels of cytokines,
such as tumor necrosis factor-a, interleukin-1p, and interleu-
kin-2 soluble receptor.

In 2002, a study with 66 patients with JIA reported the
frequency of ATA in nine patients (14% — nine girls, of whom,
eight had the pauciarticular form, and one had the polyarticu-
lar form) as follows: anti-Tg, in three; anti-TPO, in five; and
anti-Tg and anti-TPO in one patient. Three patients showed
an echotexture alteration in the thyroid gland parenchyma on
ultrasound, being diagnosed with HT (4.5%), a high incidence
as compared with that of the general population (1%—2%).%

Prahalad et al.” have reported that at least 12.6% of the
relatives of patients with JIA had at least one AID, as com-
pared with 4% of the relatives of controls (P < 0.000001). Of
all AIDs, HT was significantly more prevalent in relatives of
patients with JIA (P = 0.0008), while the prevalence of other
disorders did not significantly differ.

In an Italian study with 151 patients with JIA, 14 (9.3%)
had subclinical hypothyroidism (10 females and four males;
mean age, 7.4 years, ranging from 2.3—-14.9 years). Two patients
had HT. Neither clinical nor biochemical hypothyroidism was
found in the children with JIA. Seventeen patients (11.9%) were
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positive for ATA (16 females; median age, 9.2 years) as follows:
positive for anti-TPO, six; positive for anti-Tg, five; and positive
for both ATAs, six children. Of all patients, nine (6%) showed a
hypoechoic ultrasound pattern compatible with HT.

A study involving four centers of pediatric theumatology in
Israel with 66 patients with JIA has revealed a higher incidence
of ATA (positivity for anti-Tg and anti-TPO of 11.3% and
7.9%, respectively) and subclinical hypothyroidism (12% of
the patients) as compared with the normal population. Neither
clinically overt hypothyroidism nor symptoms related to the
thyroid gland was observed in any patient, and all of them
had the pauciarticular form of the disease. The authors have
suggested that the following pathogenic mechanisms could be
involved in JIA and AITD: immunomodulating effects of the
ATAs; molecular mimicry between thyroidal and organ-specific
epitopes; and genetic link between thyroidal autoimmunity and
susceptibility to the development of JIA.%

On the other hand, a more recent study assessing 80
patients with JIA has evidenced HT in only four (5%), most
of whom (three) were females, as follows: systemic onset
in one patient; enthesitis-related arthritis in another; and the
polyarticular form in the other two. The status of the thyroid
function in those patients was euthyroidism, subclinical hy-
pothyroidism, hypothyroidism and hyperthyroidism, respec-
tively. Contrary to other findings in the literature, neither a
case of HT in the pauciarticular form of JIA nor a statistically
significant association between JIA and HT was observed.
The authors have attributed that to the low frequency of girls
(33%) and of the pauciarticular forms of JIA in their study,
demographic and clinical characteristics related to HT in the
other case series.”
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Regarding Graves’ disease, there is only one report of two
cases associated with JIA. In the first case, the diagnosis of
Graves’ disease preceded the diagnosis of RF-positive polyar-
ticular JIA by 10 years; in the other case, Graves’ disease was
diagnosed five years after the onset of psoriatic JIA. Graves’
disease has been known to be an AID associated with the major
histocompatibility complex and the T cell inhibitory receptor,
CTLA-4. Despite the probable association between JIA and HT,
whether a similar genetic relationship exists between Graves’
disease and JIA remains unknown.”!

Fibromyalgia

Patients with fibromyalgia (FM) have shown a decrease in the
secretion of thyroid hormones two hours after stimulus with
TRH, as compared with controls.”” Another study has reported
a 20%-24% prevalence of ATA in patients with FM with no
evidence of clear thyroid disease, mainly in the elderly and
post-menopausal ones.”

CONCLUSION

The development of AITD in the course of theumatologic AIDs
is frequent, although its pathogenesis and clinical significance
remain unclear. Regarding pathogenesis, the following hypotheses
have been raised: participation of autoantibodies; overlapping of
AITD and some AIDs; and systemic inflammatory reaction associ-
ated with thyroiditis. Most findings are limited to the occurrence
of ATA and subclinical alterations, requiring further studies to
assess the clinical impact of thyroid changes in theumatic patients.
Larger studies approaching children are also required, because of
the few case series involving that age group, assessing only JIA.

Rev Bras Reumatol 2012;52(3):417-430



Robazzi et al.

REFERENCES

10.

12.

13.

14.

15.

16.

17.

18.

Punzi L, Betterle C. Chronic autoimmune thyroiditis and rheumatic
manifestations. Joint Bone Spine 2004; 71(4):275-83.

Mavragani CP, Danielides S, Zintzaras E, Vlachoyiannopoulos PG,
Moutsopoulos HM. Antithyroid antibodies in antiphospholipid
syndrome: prevalence and clinical associations. Lupus 2009;
18(12):1096-9.

Tektonidou MG, Anapliotou M, Vlachoyiannopoulos P,
Moutsopoulos HM. Presence of systemic autoimmune disorders in
patients with autoimmune thyroid diseases. Ann Rheum Dis 2004;
63(9):1159-61.

Soy M, Guldiken S, Arikan E, Altun BU, Tugrul A. Frequency of
rheumatic diseases in patients with autoimmune thyroid disease.
Rheumatol Int 2007; 27(6):575-7.

Atzeni F, Doria A, Ghirardello A, Turiel M, Batticciotto A,
Carrabba M et al. Anti-thyroid antibodies and thyroid dysfunction
in theumatoid arthritis: prevalence and clinical value. Autoimmunity
2008; 41(1):111-5.
D’Arbonneau F, Ansart S, Le Berre R, Dueymes M, Youinou P,
Pennec YL. Thyroid dysfunction in primary Sjogren’s syndrome:
a long-term followup study. Arthritis Rheum 2003; 49(6):804-9.
Tunc R, Gonen MS, Acbay O, Hamuryudan V, Yazici H. Autoimmune
thyroiditis and anti-thyroid antibodies in primary Sjogren’s
syndrome: a case-control study. Ann Rheum Dis 2004; 63(5):575-7.
Jara LJ, Navarro C, Brito-Zeron MP, Garcaa-Carrasco M,
Escéarcega RO, Ramos-Casals M. Thyroid disease in Sjogren’s
syndrome. Clin Rheumatol 2007; 26(10):1601-6.
Alfaris N, Curiel R, Tabbara S, Irwing MS. Autoimmune thyroid
disease and Sjogren syndrome. J Clin Rheumatol 2010; 16(3):146-7.
Hansen BU, Lindgren S, Eriksson S, Henricsson V, Larsson A,
Manthorpe R et al. Clinical and immunological features of Sjogren’s
syndrome in patients with primary biliary cirrhosis with emphasis on
focal sialadenitis. Acta Med Scand 1988; 224(6):611-9.

Gaches F, Delaire L, Nadalon S, Loustaud-Ratti V, Vidal E.
Fréquence des maladie auto-immunes chez 218 patients atteints de
pathologie thyroidiennes auto-immunes. Rev Med Interne 1998;
19(3):173-9.
Lazarus MN, Isenberg DA. Development of additional diseases in a
population of patients with primary Sjégren’s syndrome. Ann Rheum
Dis 2005; 64(7):1062—4.
Zeher M, Horvath IF, Szanto A, Szodoray P. Autoimmune thyroid
diseases in a large group of Hungarian patients with primary
Sjogren’s syndrome. Thyroid 2009; 19(1):39-45.

White RG, Bass BH, Williams E. Lymphadenoid goitre and
the syndrome of systemic lupus erythematosus. Lancet 1961;
1(7173):368-73.
Hijmans W, Doniach D, Roitt IM, Holborow EJ. Serological overlap
between lupus erythematosus, rheumatoid arthritis, and thyroid auto-
immune disease. Br Med J 1961; 2(5257):909-14.

Scofield RH. Autoimmune thyroid disease in systemic lupus
erythematosus and Sjogren’s syndrome. Clin Exp Rheumatol 1996;
14(3):321-30.
Kumar K, Kole AK, Karmakar PS, Ghosh A. The spectrum of thyroid
disorders in systemic lupus erythematosus. Rheumatol Int [Epub
ahead of print] 2010 Jul 25.
Markenson JA. Rheumatic manifestations of endocrine diseases.
Curr Opin Rheumatol 2010; 22(1):64-71.

428

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Anwar S, Gibofsky A. Musculoskeletal manifestations of thyroid
disease. Rheum Dis Clin North Am 2010; 36(4):637—46.

Namjou B, Kelly JA, Kilpatrick J, Kaufman KM, Nath SK,
Scofield RH et al. Linkage at 5q14.3-15 in multiplex systemic lupus
erythematosus pedigrees stratified by autoimmune thyroid disease.
Arthritis Rheum 2005; 52(11):3646-50.

Scherbaum W. Pathogenesis of autoimmune thyroiditis.
Nuklerarmediziner 1993; 16:241-9.

Antonelli A, Fallahi P, Mosca M, Ferrari SM, Ruffilli I, Corti A et al.
Prevalence of thyroid dysfunctions in systemic lupus erythematosus.
Metabolism 2010; 59(6):896-900.

Mihailova D, Grigorova R, Vassileva B, Mladenova G, Ivanova N,
Stephanov S ef al. Autoimmune thyroid disorders in juvenile chronic
arthritis and systemic lupus erythematosus. Adv Exp Med Biol
1999; 455:55-60.

Wartofsky L, Burman KD. Alterations in thyroid function in patients
with in systemic illness: the “euthyroid sick syndrome”. Endocr Rev
1982; 3(2):164-217.

Eberhard BA, Laxer RM, Eddy AA, Silverman ED. Presence of
thyroid abnormalities in children with systemic lupus erythematosus.
J Pediatr 1991; 119(2):277-9.

Punzi L, Schiavon F, Ramonda R, Cavasin F, Ruffatti A, Todesco S.
Anti-thyroid antibody in synovial fluid as a revealing feature
of seronegative autoimmune thyroiditis. Clin Rheumatol 1991,
10(2):181-3.

Andonopoulos AP, Siambi V, Makri M, Christofidou M,
Markou C, Vagenakis AG. Thyroid function and immune profile
in rheumatoid arthritis. A controlled study. Clin Rheumatol 1996;
15(6):599-603.

Innocencio RM, Romaldini JH, Ward LS. Thyroid autoantibodies
in autoimmune diseases. Medicina (B Aires) 2004; 64(3):227-30.
Chan AT, Al-Saffar Z, Bucknall RC. Thyroid disease in systemic
lupus erythematosus and rheumatoid arthritis. Rheumatology
(Oxford) 2001; 40(3):353-4.

Walker DJ, Griffiths M, Griffiths ID. Occurrence of autoimmune
diseases and autoantibodies in multicase rheumatoid arthritis
families. Ann Rheum Dis 1986; 45(4):323-6.

Shiroky JB, Cohen M, Ballachey ML, Neville C. Thyroid dysfunction
in rheumatoid arthritis: a controlled prospective survey. Ann Rheum
Dis 1993; 52(6):454—6.

Magnus JH, Birketvedt T, Haga HJ. A prospective evaluation of
antithyroid antibody prevalence in 100 patients with rheumatoid
arthritis. Scand J Rheumatol 1995; 24(3):180-2.

Innocencio RM, Romaldini JH, Ward LS. High prevalence of thyroid
autoantibodies in systemic sclerosis and rheumatoid arthritis but not
in the antiphospholipid syndrome. Clin Rheumatol 2003; 22(6):494.
El-Sherif WT, El Gendi SS, Ashmawy MM, Ahmed HM,
Salama MM. Thyroid disorders and autoantibodies in systemic lupus
erythematosus and rheumatoid arthritis patients. Egypt J Immunol
2004; 11(2):81-90.

Buchanan WW. The relationship of Hashimoto’s thyroiditis to
rheumatoid arthritis. Geriatrics 1965; 20(11):941-8.

Silman AJ, Ollier WE, Bubel MA. Autoimmune thyroid disease
and thyroid autoantibodies in rheumatoid arthritis patients and their
families. Br J Rheumatol 1989; 28(1):18-21.

Deighton CM, Fay A, Walker DJ. Rheumatoid arthritis in thyroid
disease positive and negative same-sexed sibships. Br J] Rheumatol
1992; 31(1):13-7.

Rev Bras Reumatol 2012;52(3):417-430



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ocorréncia de doencas autoimunes tireoidianas em pacientes com doengas reumdticas

Bir6 E, Szekanecz Z, Czirjak L, Danko K, Kiss E, Szabo NA et al.
Association of systemic and thyroid autoimmune diseases. Clin
Rheumatol 2006; 25(2):240-5.

Kahl LE, Medsger TA Jr, Klein I. Prospective evaluation of thyroid
function in patients with systemic sclerosis (scleroderma). J
Rheumatol 1986; 13(1):103-7.

Molteni M, Barili M, Eisera N, Scrofani S, Mascagni B, Zulian C
et al. Anti-thyroid antibodies in Italian scleroderma patients:
association of anti-thyroid peroxidase (anti-TPO) antibodies with
HLA-DR15. Clin Exp Rheumatol 1997; 15(5):529-34.

Becker KL, Ferguson RH, McConahey WM. The connective-tissue
diseases and symptoms associated with Hashimoto’s thyroiditis. N
Engl J Med 1963; 268:277-80.

Gordon MB, Klein I, Dekker A, Rodnan GP, Medsger TA Jr. Thyroid
disease in progressive systemic sclerosis: increased frequency
of glandular fibrosis and hypothyroidism. Ann Intern Med 1981;
95(4):431-5.

De Keyser L, Narhi DC, Furst DE, Huberman AK, Ross R,
Clements J et al. Thyroid dysfunction in a prospectively followed
series of patients with progressive systemic sclerosis. J Endocrinol
Invest 1990; 13(2):161-9.

Ghayad E, Tohme A, Haddad F, Haddad C, Choueiry R. Scleroderma
with anomalies of the thyroid function. 7 cases. Ann Med Interne
(Paris) 1997; 148(4):307-10.

Hameenkorpi R, Hakala M, Ruuska P, Mékitalo R, Tiilikainen A,
Forsberg S. Thyroid disorder in patients with mixed connective tissue
disease. J Rheumatol 1993; 20(3):602-3.

Gordon T, Isenberg D. The endocrinologic associations of the
autoimmune rheumatic diseases. Semin Arthritis Rheum 1987;
17(1):58-70.

Myklebust G, Gran JT. A prospective study of 287 patients with
polymyalgia rheumatica and temporal arteritis: clinical and
laboratory manifestations at onset of disease and at the time of
diagnosis. Br J Rheumatol 1996; 35(11):1161-8.

Barrier JH, Abram M, Brisseau JM, Planchon B, Grolleau JY.
Autoimmune thyroid disease, thyroid antibodies and giant cell
arteritis: the supposed correlation appears fortuitous. J Rheumatol
1992; 19(11):1733-4.

Wiseman P, Stewart K, Rai GS. Hypothyroidism in polymyalgia
rheumatica and giant cell arteritis. BMJ 1989; 298(6674):647-8.
Dent RG, Edwards OM. Autoimmune thyroid disease and the
polymyalgia rheumatica-giant cell arteritis syndrome. Clin
Endocrinol (Oxf) 1978; 9(3):215-9.

Korinek J, Lubanda JC, Karetova D, Linhart A, Novakova L,
Krivanek J et al. Takayasu’s disease associated with autoimmune
thyroiditis and celiac disease. Clinical course and limitations of
treatment. J Mal Vasc 2001; 26(3):191-5.

Magro CM, Crowson AN. A clinical and histologic study of 37 cases
of immunoglobulin A-associated vasculitis. Am J Dermatopathol
1999; 21(3):234-40.

Haapala AM, Hy6ty H, Parkkonen P, Mustonen J, Soppi E. Antibody
reactivity against thyroid peroxidase and myeloperoxidase in
autoimmune thyroiditis and systemic vasculitis. Scand J Immunol
1997; 46(1):78-85.

Farsi A, Turchini S, Azzurri A, Domeneghetti MP, Passaleva A.
Some anti-thyroperoxidase antibodies positive sera give a pANCA
pattern on ethanol-fixed human neutrophils: cross-reactivity or false
positives? Autoimmunity 1997; 25(2):117-22.

Goswami R, Shah P, Bal CS, Singh B, Ammini AC, Talwar KK.
Thyrotoxicosis, theumatic heart disease and fever. Int J Cardiol
1994; 47(1):31-5.

Rev Bras Reumatol 2012;52(3):417-430

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Osundeko O, Hasinski S, Rose LI. Anticardiolipin antibodies in
Hashimoto’s disease. Endocr Pract 2001; 7(3):181-3.

Cesarman E, Serrano P, Quijano F, Garcia Moreno E. Rheumatic
fever, nonspecific chronic thyroiditis and hyperthyroidism. Arch
Inst Cardiol Mex 1961; 31:430-46.

Macleod MD. Thyroid function in patients with rheumatic heart
disease. Scott Med J 1985; 30(1):23-4.

Furbetta D, Solinas P. Study of thyroid function in subjects with
acquired cardiac valve defects. Cardiol Prat 1970; 21(4):273-6.
Haslett C, Douglas JG, Munro JF. Rheumatic heart disease and
thyroid status. Scott Med J 1983; 28(1):17-20.

Ertugrul DT, Yavuz B, Yalcin AA, Kucukazman M, Ata N,
Yenigun EC et al. Hashimoto’s thyroiditis is a frequent occurrence
in patients with rheumatic mitral stenosis. J Heart Valve Dis 2008;
17(6):635-8.

Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 44-1968 N Engl J] Med 1968;
279(18):987-96.

Tanae A, Oseki T, Hibi 1. Development of hypothyroidism due to
chronic thyroiditis and diabetic coma during the clinical course of
juvenile rheumatoid arthritis — a case study. Horumon To Rinsho
1975; 23(6):551-5.

Fisher M, Nussbaum M, Abrams CA, Shenker IR. Diabetes mellitus,
Hashimoto’s thyroiditis, and juvenile rheumatoid arthritis. Am J Dis
Child 1980; 134(1):93-4.

KogaY, Kuromaru R, Takada H, Hara T. Juvenile idiopathic arthritis
associated with autoimmune thyroid disorders and autoimmune
cholangitis. Rheumatology (Oxford) 2001; 40(8):942-3.
Alpigiani MG, Cerboni M, Bertini I, d’Annunzio G, Haupt R,
Iester A et al. Endocrine autoimmunity in young patients
with juvenile chronic arthritis. Clin Exp Rheumatol 2002;
20(4):565-8.

Prahalad S, Shear ES, Thompson SD, Giannini EH, Glass DN.
Increased prevalence of familial autoimmunity in simplex and
multiplex families with juvenile rheumatoid arthritis. Arthritis
Rheum 2002; 46(7):1851-6.

Stagi S, Giani T, Simonini G, Falcini F. Thyroid function,
autoimmune thyroiditis and coeliac disease in juvenile idiopathic
arthritis. Rheumatology (Oxford) 2005; 44(4):517-20.

Harel L, Prais D, Uziel Y, Mukamel M, Hashkes P, Harel G et al.
Increased prevalence of antithyroid antibodies and subclinical
hypothyroidism in children with juvenile idiopathic arthritis. J
Rheumatol 2006; 33(1):164—6.

Unsal E, Oren O, Salar K, Makay B, Abaci A, Ozhan B et al. The
frequency of autoimmune thyroid disorders in juvenile idiopathic
arthritis. Turk J Pediatr 2008; 50(5):462-5.

Trigone D, Rettig P, Finkel TH, Cron RQ. Graves disease and juvenile
idiopathic arthritis. Pediatr Rheumatol Online J 2005; 3:226-8.
Appenzeller S, Pallone AT, Natalin RA, Costallat LT. Prevalence
of thyroid dysfunction in systemic lupus erythematosus. J Clin
Rheumatol 2009; 15(3):117-9.

Pamuk ON, Cakir N. The frequency of thyroid antibodies in
fibromyalgia patients and their relationship with symptoms. Clin
Rheumatol 2007; 26(1):55-9.

429





