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Abstract

There are substantial data confirming the association between autoimmune disorders, including connective tissue diseases (CTDs),
and an increased risk of thyroid malignancy. CTDs and thyroid cancer may co-exist as 2 separate diseases because of their relatively high
incidence rates in the population. They can arise from each other due to the increased risk of thyroid cancer in patients with idiopathic
inflammatory myositis, rheumatoid arthritis, systemic sclerosis, primary Sjogren’s syndrome, and systemic lupus erythematosus. Moreover,
in some scarce cases, CTDs may act as the paraneoplastic syndromes of thyroid cancer. The presence of CTDs may impact the diagnostic
process, especially distorting the results of imaging tests or falsely indicating the increase of thyroglobulin or calcitonin. Finally, TSH
suppression is a crucial element of the treatment of differentiated thyroid cancer, which may decrease bone mineral density and increase
the risk of osteoporosis by accelerating bone turnover and shortening the bone remodeling cycle.

The aim of this review is to emphasise the vital aspects of this interrelationship. The authors discuss this phenomenon aiming at the expla-
nation of possible linking mechanisms. The impact of selected CTDs on thyroid cancer management is presented, as well as the possible
effects of cancer therapy on skeletal health. (Endokrynol Pol 2024; 75 (5): 455-460)

Key words: connective tissue disorders; thyroid cancer; TSH suppression; rheumatoid arthritis; systemic lupus erythematosus; primary Sjogren’s

syndrome

Introduction

Thyroid cancer is the most frequent neoplasm of
the endocrine system. Over 95% of thyroid cancer cases
constitute differentiated thyroid carcinoma — pre-
dominantly papillary thyroid carcinoma and, secondly,
follicular thyroid carcinoma [1]. The incidence rates of
thyroid cancer are 10 per 100,000 in women and 3 per
100,000 in men, while the mortality rates are 0.5 per
100,000 in women and 0.3 per 100,000 in men [2].

The incidence of connective tissue diseases
(CTDs) varies between the geographical region
and the examined population. The newest data shows
that the age-standardised incidence rate (ASR) of
rheumatoid arthritis (RA) increased from 12.21 [95%
confidence interval (CI): 11.13-13.38) to 13 (95% CI:
11.83-14.27)] per 100,000 population between 1990
and 2019 [3]. A meta-analysis focused on the prevalence
and incidence of systemic sclerosis (SSc) showed that
the overall pooled incidence rate of SSc is 1.4 (95% CI:
1.1-1.9) per 100,000 person-years [4]. A review concern-

ing primary Sjogren’s syndrome (pSS) showed that
the estimated annual incidence of pSS varied from
3.9 per 100,000 (95% CI: 2.8-4.9) in Olmstead County,
Minnesota, USA to 5.3 per 100,000 (95% CI: 4.5-6.1)
in Greece; however, regardless the country of data
origin, the incidence rates were higher in women [5].
The metanalysis from the UK reported that the inci-
dence of systemic lupus erythematosus (SLE) oscillates
between 1.4-8.7 per 100,000 persons and is higher in
women (4.72 to 14.1 per 100,000 in women and 0.5 to
2.6 per 100,000 in men) [6]. The incidence of idiopathic
inflammatory myositis (IIM) is estimated to range from
0.2 to 2 per 100,000 person-years [7].

Because autoimmune rheumatic diseases and thy-
roid cancer are characterised by relatively high inci-
dence rates in the population, it is obvious that they
co-occur. However, we should ask whether this is only
a coincidence or whether there is a cause-and-effect
connection. We should also consider whether treating
one disease can influence the course of another disease
or affect the functioning of healthy tissues.
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In this brief literature review, we aim to summarise
and present the available knowledge and data from
the literature concerning the coexistence of thyroid
cancer and autoimmune rheumatic disorders.

Connective tissue diseases as risk factors
for thyroid cancer

The published data show the increased risk of malig-
nancy in patients suffering from autoimmune diseases.
Alarge cohort study from China identified the 5 major
autoimmune diseases that increase the risk of cancer.
These 5 included idiopathic inflammatory myositis
(IIM) with a standardised incidence ratio (SIR) of 3.37,
rheumatoid arthritis (RA) — SIR of 3.99, systemic scle-
rosis (S5c) — SIR of 3.77, primary Sjogren’s syndrome
(pSS) — SIR 2.88, and systemic lupus erythematosus
(SLE) — SIR 2.58. The association between autoimmune
disease and cancer was more significant in females
and younger patients (< 50 years) [8]. The SIR of thy-
roid cancer in the study cohort was 6.41, while SIRs of
thyroid cancer for the RA group, pSS group, and SLE
group were 12.58, 8.41, and 4.19, respectively [8].

The results of multiple cohort studies and me-
ta-analyses indicate an increased incidence of thyroid
carcinoma among patients with systemic connective
tissue diseases. Undoubtedly, the presence of SLE is
an important factor in cancer development, including
thyroid cancer [9, 10]. In a meta-analysis evaluating
the risk of 40 different malignancies, a 50% increase
in the risk of developing thyroid cancer was observed
in patients suffering from SLE compared to the gen-
eral population [11]. Research by Chinese scientists
confirmed the increased risk of overall cancer and can-
cer-related death in SLE patients. SLE was indicated
as a risk factor for 17 site-specific cancers, including,
among others, lung, larynx, vagina, cervix, anus, lym-
phoma, leukaemia, and thyroid cancer (RR = 2.31;95%
CI: 1.55-3.45) [12].

Patients with pSS are more prone to develop not
only haematological malignancies but also solid tu-
mours such as lung cancer or thyroid cancer. The ob-
served number of thyroid cancers is twice as high as
expected [13]. The data from French databases confirm
a higher incidence rate of haematological malignancies
such as Waldenstrom macroglobulinaemia, lymphomas,
leukaemia, as well as thyroid cancers [14].

Korean studies show that RA is associated with
a higher incidence of thyroid carcinoma than in
the general population. Males, compared to females,
were more prone to thyroid cancer (OR = 4.90; 95%
CI: 1.49-16.07) and lung cancer [15]. Another study
conducted in Korea, which focused only on the female
population, showed that RA in women is associated
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with a higher (by 75%) incidence of thyroid cancer
than in the general population [16]. However, while
analysing the data from Korea we should be aware of
the thyroid cancer “epidemic” in this country due to
the specific screening approach resulting in overdiag-
nosis of this malignancy [17, 18].

Why are connective tissue diseases risk
factors for thyroid cancer?

Taking into consideration the increased risk of thyroid
carcinoma in the population of patients suffering from
CTDs, we should consider the possible causes of this
phenomenon.

A study from the UK showed that some autoim-
mune diseases tend to co-occur. However, this asso-
ciation differs between diseases and is highest among
connective tissue diseases, particularly between SLE,
PSS, and SSc. In patients with these diseases, the risk
of developing a comorbid autoimmune thyroid disease
(Graves’ disease, Hashimoto’s thyroiditis) is approxi-
mately 2 times higher compared to the general popu-
lation [19]. A review and meta-analysis by Sun et al.
indicated that the risk of thyroid disease in patients with
pSS increased 3-fold compared to controls, while the OR
of autoimmune thyroid disease and non-autoimmune
thyroid disease were 3.48 (95% CI: 1.59-7.63) and 2.90
(95% Cl:1.51-5.57), respectively [20]. On the other hand,
amulticentre cross-sectional study showed that the fre-
quency of another autoimmune disorder is 9.67% in
Graves’ disease and 14.3% in Hashimoto’s thyroiditis.
The most common autoimmune disorder coexisting
with thyroid autoimmunity was RA, which was found
in 3.15% of Graves’ disease cases and 4.24% of cases of
Hashimoto’s thyroiditis [21]. The crucial fact that facili-
tates understanding the increased incidence of thyroid
cancer in patients with connective tissue diseases is that
autoimmune thyroid diseases are risk factors for thyroid
carcinoma [22, 23]. A review that focused on cytological
studies by Boi et al. confirms the association between in-
creased prevalence of papillary thyroid cancer and high
titre of antithyroid antibodies and increased TSH con-
centrations, and is consistent with the hypothesis that
autoimmune thyroid diseases promote tumour growth
[24]. Another issue is that the oncogenes (RET/PTC, RAS,
and BRAF), which are activated in thyroid carcinoma,
may evoke a proinflammatory transcriptional reac-
tion in thyroid cells, including cytokines, chemokines,
and their receptors [25], especially C-X-C motif che-
mokine ligand 10 (CXCL10) — a molecule that recruits
T1 helper lymphocytes. Lymphocytes express C-X-C
chemokine receptor type 3 (CXCR3) and secrete inter-
ferone gamma (IFN-y), which drives the autoimmune
inflammation in endocrine glands [26].
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When considering the mechanisms of association
between autoimmune rheumatic disorders and cancer,
we can distinguish 3 groups of patients. In the first
group, the rheumatic disorder is the direct result of
the tumour itself or its metastases. The second group
comprises patients with a diagnosis of rheumatic
disease who develop cancer in time due to the higher
risk associated with the disease. The third group are
patients with paraneoplastic rheumatic disorders, in
whom the symptoms of connective tissue diseases
precede the diagnosis of the malignancy by months
or years [27].

Rheumatic diseases as the paraneoplastic mani-
festation of differentiated thyroid carcinoma are
a rare phenomenon. In the literature we can find
a few cases of paraneoplastic syndromes in patients
suffering from papillary thyroid carcinoma, such
as polymyalgia rheumatica [28], polymyositis [29],
dermatomyositis [30], an adult-onset Still’s disease
[31-33]. A case of hypertrophic osteoarthropathy as
a paraneoplastic syndrome of follicular thyroid car-
cinoma was also reported [34]. Although the correla-
tion between connective tissue diseases and cancer
seems obvious, the explanation of this phenomenon
remains unclear in many cases. However, there are
some hypotheses concerning the mechanism of
the rheumatic manifestations of the malignancy.
Firstly — one common pathogenetic factor for can-
cer and rheumatic disorder; secondly — that toxins
excreted by tumours evoke tissue inflammation,
which manifests as a rheumatic disorder. Finally,
according to the third hypothesis, paraneoplastic
rheumatic disorders result from the hypersensitivity
reaction mediated by the tumoural antigens [27].

The disappearance of symptoms after successful
surgery enforces the diagnosis of a paraneoplastic
connective tissue disorder. This course of events
occurred in the case of a patient diagnosed with
vasculitis as a paraneoplastic manifestation of papil-
lary thyroid cancer [35]. Although only a few cases
of paraneoplastic vasculitis have been described in
patients with papillary thyroid carcinoma, the topic
requires more extensive discussion due to the inter-
esting results of Korean researchers [36]. In this pub-
lication, thyroid cancer was the most frequent cause
of paraneoplastic vasculitis, and the most common
types of vasculitis included Behcet disease, granu-
lomatosis with polyangiitis, and Takayasu arteritis.
However, when analysing these data, again, it is vital
to remember that thyroid carcinoma is the most fre-
quent cancer in the Korean population (its incidence
increased more than 5-fold in women and about 8-fold
in men between 1999 and 2017) [37].

The influence of rheumatic disorders
on diagnostic and therapeutic procedures
in thyroid cancer

The next vital aspect is that the presence of CTDs can
affect the diagnosis and treatment of thyroid cancer.
Firstly, rheumatic diseases may distort the results of
imaging tests, especially scintigraphy. A few cases of
false positive iodine-131 (*'I) uptake in patients with
pSS and thyroid carcinoma were reported. The pos-
sible mechanism of this phenomenon is the increased
permeability of the vessels. It can be observed in
patients suffering from pSS with systemic manifesta-
tions and vasculitis. This inflammation can result in **'I
retention in tissues, which can be falsely interpreted as
the presence of cancer metastases [38].

Secondly, an essential fact is that heterophile an-
tibodies can interfere with cancer marker (such as
calcitonin and thyroglobulin) assays, falsely indicating
the marker’s increase [39]. The diagnosis of medullary
thyroid carcinoma can be based on serum calcitonin
concentration, and it is highly probable if the calcitonin
concentration is above 100 ng/L. However, in doubtful
cases, we may use the calcitonin stimulation test, which
can improve the effectiveness of the preoperative di-
agnosis [40]. Regular marker assessment — especially
thyroglobulin — combined with neck ultrasound, is
the basis for monitoring a patient with differentiated
thyroid cancer [40]. Therefore, it is crucial to consider
interference from heterophile antibodies or rheumatoid
factor in the case of discrepancies between the cancer
staging, imaging results, and laboratory results to avoid
unnecessary escalation of diagnostic tests and even
therapy. Moreover, awareness of this problem and quick
detection of laboratory bias will reduce the patient’s
stress resulting from concerns about their health.

Adverse effects of thyroid cancer therapy
on connective tissue and bone health

Besides thyroidectomy and radioiodine treatment,
a key element of differentiated thyroid cancer therapy
is thyroid-stimulating hormone (TSH) suppression to
reduce the risk of malignancy recurrence in high-risk
patients or in patients who did not demonstrate an ex-
cellent response [40]. The suppression can be complete
with TSH levels < 0.1 mIU/L or mild — TSH levels
0.1-0.5 mIU/L. Moreover, in patients after the treatment
of differentiated thyroid carcinoma, the TSH levels
should be kept below 2.0 mIU/L [40].

The concept of this therapy is based on TSH as a fac-
tor promoting the growth and proliferation of thyroid
cells [40,41]. Suppression of TSH leads to iatrogenic hy-
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perthyroidism and is associated with side effects such as
osteoporosis, fractures, and atrial fibrillation. The excess
of thyroid hormones during the suppression therapy
impacts the bones by accelerating bone turnover
and shortening the bone remodelling cycle [42]. A me-
ta-analysis from 2021 confirmed a significantly lower
bone mineral density of the lumbar spine and femoral
neck in postmenopausal women who received TSH
suppression therapy after thyroidectomy than in
the control group. In contrast, premenopausal women
on TSH suppression had significantly higher bone min-
eral density (BMD) in the lumbar spine and femoral
neck than the control group. On the other hand, TSH
suppression did not impact BMD in males [43]. The pos-
sible explanation for this discrepancy is the protective
effect of oestrogen on bones [43].

Another meta-analysis focusing only on postmeno-
pausal women showed that the detrimental impact
of THS suppression therapy is more significant in
the lumbar spine than in the femoral neck [37]. More-
over, the subgroup analysis showed that the harmful
effect of TSH suppression therapy is unrelated to race,
body mass index (BMI), and the length of follow-up.
However, there was a significant difference in BMD
of the femoral neck if the type of thyroid surgery was
considered. That is, a deleterious influence on BMD of
the femoral neck was observed for total thyroidectomy
in contrast to less extensive surgical procedures [44].
This discrepancy can be explained by the structure
of the lumbar spine and femoral neck. The lumbar
spine is built of a trabecular bone that is more prone to
osteoporotic changes than the cortical bone, which is
the predominant part of the femoral neck [44].

Another parameter helpful or more appropriate for
estimating the bone health of postmenopausal women
is the trabecular bone score (TBS). A study from 2021
showed that the TBS is significantly lower in postmeno-
pausal women on TSH suppression therapy than in
those without TSH suppression, while BMD did not
differ between the groups [45]. The authors of the re-
view from 2022 found that TBS is a new independent
predictor of osteoporotic fracture risk in postmeno-
pausal women with thyroid cancer who receive TSH
suppression therapy [46].

A Korean study confirmed that the osteoporosis
odds ratio (OR) in patients with thyroid cancer was
significantly higher (1.41; 95% CI: 1.18-1.70) than in
the control group, particularly in women (OR: 1.43;
95% CI: 1.19-1.71). However, in this study, the in-
creased risk of osteoporosis was not accompanied by
the increased risk of fractures [47]. On the other hand,
a systematic review by Lee et al. showed conflicting re-
sults with higher-than-expected fracture SIRs related to
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TSH suppression, observed mainly in studies including
larger numbers of thyroid cancer patients [48].

Because TSH suppression therapy is a vital element
of the treatment of thyroid cancer patients, it is neces-
sary to be aware of an increased risk of osteoporosis
[49]. When planning therapy, it is crucial to evaluate
bone health and to perform densitometry (DXA) in
each postmenopausal woman and man aged > 70
years and consider DXA in premenopausal women
and men < 70 years with a high risk of osteoporosis
and fragility fractures. After this evaluation, prop-
er management with calcium (under the control of
calcaemia), vitamin D (usually in dose 2000 1U/d),
and antiresorptive therapy (if required) should be
introduced [40, 50].

Conclusions

Connective tissue disorders, due to their autoimmune
character, increase the risk of thyroid cancer. As parane-
oplastic syndromes, they can be the first manifestation
of thyroid cancer. Finally, they can impact the diagnosis
and treatment. On the other hand, TSH suppression
therapy in thyroid cancer patients should be considered
as a risk factor for osteoporosis. Increasing the aware-
ness of clinicians managing patients with connective tis-
sue disorders and thyroid carcinomas should improve
the quality of provided health care.
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