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The physiological aspect of thyroid-induced breast
cancer: A case report
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ABSTRACT
Background: Breast cancer has the second-highest prevalence of
cancer in Indonesia. The aetiology of breast cancer involves endogenous
sex hormone activity, estrogen. Besides, thyroid hormones have
estrogen-like effects on breast tissue which are thought to play a role
in the development of breast cancer. This case report aims to evaluate
the physiological aspect of thyroid-induced breast cancer.
Case Report: A 49-year-old Balinese woman came to the Primary
Health Care with a history of uncontrolled hyperthyroidism for 5 years
(2014-2019), complaining of a lump in her left breast. Open biopsy and
immunohistochemistry were done (Grade III Invasive Carcinoma ER +
50%, Her + 2-3). Patients were diagnosed with stage 3B breast cancer
and conservative treatment has been taken. The examination of TSH

thyroid hormone was 0.204 µIU/mL (normal = 0.5 - 6 µIU/mL) and
FT4 3.1 ng/dL (normal = 0.7-1.9 ng/dL).The primary management of
patients was chemotherapy following by Modified Radical Mastectomy
(MRM), hormone suppressant injection, as well as Herceptin. Those
medications were effective in reducing the development of breast
cancer through thyroid hormone pathway.
Conclusion: Some studies showed hyperthyroidism increase the risk
of breast cancer and that high thyroid levels can cause estrogen-like
effects, trigger proliferation and angiogenesis by activating the same
pathway as estrogen those are mitogen-activated protein kinase
(MAPK) and extracellular signal-regulated kinase ½ (ERK ½).
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INTRODUCTION

CASE DESCRIPTION

Cancer is recently known has a higher prevalence
in Indonesia since decades. One of them is breast
cancer having the second highest prevalence in
Indonesia.1 In 2019, the incidence of breast cancer
was 42.1 per 100,000 people with an average
mortality rate of 17 per 100,000 population.2,3 The
causes of breast cancer are multifactorial, including
genetic factors, hormonal factors, and lifestyle.3
In addition, several hematological markers have
also been evaluated to the determine the risk and
subtype-related breast cancer.4,5 The hormonal
factor that is known to play a significant role in the
pathophysiology of breast cancer is the hormone
estrogen. Estrogen affects the proliferation and
differentiation of breast tissue.1,6
Some studies show that there is an estrogen-like
effect caused by high levels of thyroid hormones in the
blood.7,8 In the pathophysiology of breast cancer itself,
several estrogen receptors can be activated by thyroid,
both directly and indirectly.9 This shows that, on a
pathophysiological basis, these two diseases (hyperthyroidism and breast cancer) have a reasonably close
relationship and have been proven through large-scale
studies and in vitro.7,8 Based on those mentioned
above, this case report aims to evaluate the cellular and
molecular interactions between thyroid hormones
and breast cancer from physiological aspect.

Female, 49 years old, Indonesian citizen, Balinese
with a history of hyperthyroidism for 5 years (since
2013), complaining of a lump in the left breast.
Lumps are felt for one month, increase in size and
pain during menstruation. The patient had a history
of treatment for hyperthyroidism with propylthiouracil (PTU) for two years (irregular) and
neo-mercazole (carbimazole) for the past 2 years.
In addition, we also found a history of autodidact
discontinuation of medications.
Examination of TSH thyroid hormone
0.204 µIU/mL (normal = 0.5 - 6 µIU/mL) and
FT4 3.1 ng / dL (normal = 0.7 -1.9 ng / dL). Breast
ultrasound examination, in the left breast irregular
heterogeneous solid nodules with necrotic edges,
nodule size 6.5 × 6.5 cm (Figure 1). The action of
open biopsy was carried out and obtained the results
of cytology PA Invasive Carcinoma No Special Type
III. Immunohistochemical examination was carried
out with ER + 50% (strong intensity), PR + 1% (light
intensity), Her-2 3+, and Ki-67 50%. Based on the
examination above the patient was diagnosed with
stage 3B breast cancer (T3N1M0) or also called
Sinistra’s Locally Advanced Breast Cancer (LABC).
Management in patients given neoadjuvant chemotherapy for 4 cycles, then reevaluated to determine
the action of removal of the tumour.
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consists of the proliferation of neoplastic epithelial
cells forming a solid infiltrative structure between
the tissue stroma. Neoplastic epithelial cells show
a rounded appearance, eosinophilic cytoplasm,
round nucleus, moderate core pleomorphic,
increased N / C ratio, irregular and hyperchromatic
core membrane, and positive invasion. Cytology
results concluded with partial response chemotherapy, there were malignant cell metastases in 3 of
the 8 lymph node structures, no metastasis in the
axillary tail and classified as ypT3N1Mx.
After the MRM action, adjuvant chemotherapy was continued in 2 cycles (doxorubicin and
paclitaxel). Then, the patient was followed by oral
therapy in the form of tamofen (Tamoxifen) and
estrogen hormone suppressant therapy (Zoladex)
for 6 cycles and 25 cycles of radiotherapy. Giving
Herceptin therapy for Her 3+ is still considered in
this case.

DISCUSSION
Figure 1 The Ultrasonography (USG) picture of mammae dextra and sinistra
before chemotherapy (tumour size 6.5 × 3.4 × 6.5 cm)

Figure 2 Ultrasonography (USG) evaluation of breast cancer after 4 cycles
chemotherapy (tumor size 2.6 × 1,7 × 2,6 cm)
Chemotherapy given to patients is doxorubicin
and paclitaxel for 4 cycles. The effects of tumour
chemotherapy shrink with a size of 3.8 × 3 cm on
physical examination. Furthermore, the patient
was treated with a Modified Radical Mastectomy
(MRM) and a cytology examination of the tumour
tissue removed (Figure 2).
Cytology examination results showed tumours
with a size of 10 × 7.5 × 2.5 cm, the distance of
mass to the skin 1 cm, to the base of 1 cm. The mass
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Thyroid hormones have interactions with sensitive estrogen tissue, one of which is breast tissue.6
Several studies show an association between
autoimmune thyroid disease and breast cancer. A
cohort study conducted on a large scale in Asia
showed a significantly increased risk of breast
cancer in hyperthyroid patients under 55 years of
age.8 This increased risk is thought to be the effect
of high levels of thyroid hormones. A large-scale
cohort study in Denmark showed an increased
risk of breast cancer in women with hyperthyroidism and a slightly reduced risk of breast cancer in
women with hypothyroidism.7 In the study it was
concluded that thyroid hormone levels influence
breast tissue.7,8
In cases, patients with a history of hyperthyroidism for> 3 years, history of treatment is not
controlled, and have symptoms of breast cancer with
rapid onset (<6 months). As explained in several
studies above, uncontrolled thyroid hormone levels
have estrogen-like effects and are rapidly thought
to produce changes in malignancy or malignancy
in breast tissue. A study shows a specific disorder in thyroid hormone receptors (TRs) found in
breast cancer and has a role in the regulation of
oncogenes.6-8
In vitro studies have shown that high thyroid
levels can cause estrogen-like effects and trigger
proliferation and angiogenesis.6,9 It is known
that molecular interactions between estrogen and thyroid hormones occur through two
pathways, namely the nuclear and non-nuclear
pathways. The non-nuclear pathway is known
to be thyroid hormones, and estrogen activates
mitogen-activated protein kinase (MAPK).
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MAPK and extracellular signal-regulated kinase
½ (ERK ½) mobilize the cytoplasm to stimulate
growth and cell division.6,9
Active Triiodothyronine (T3) itself was also
found to trigger breast cancer cell proliferation
through upregulation of estrogen response element
(ERE) - mediated gene transcription and increase
the effect of 17beta-oestradiol-mediated cell proliferation in breast cancer cells.10 In the population
study, T3 levels showed a positive association with
tumour size in breast cancer and the risk of lymph
node metastasis. In the nuclear pathway, thyroid
hormones and estrogen have effects on transcriptional changes that inhibit the apoptotic process
and induce cellular proliferation.9
It is known that estrogen has a large role in the
pathophysiology of breast cancer.10 As explained
above, estrogen triggers the proliferation of breast
cells through the expression of the estrogen receptor itself (ER-estrogen receptor).9 High estrogen
exposure caused by several precipitating factors
causes excessive ER induction which results in
active estrogen response element (ERE). Active ERE
disrupts regulation of transcription factors, so that
cell proliferation is disrupted, leading to uncontrolled proliferation. Based on existing research,
where the thyroid is thought to have estrogen-like
effects, and trigger estrogen receptors (ER) so that
high levels will also activate ERE and cause disruption of breast cell proliferation.9,10
In addition to estrogen receptors, the human
epidermal growth factor receptor-2 (HER2)
also plays a role in the pathophysiology of breast
cancer.3,6 HER2 is a receptor tyrosine kinase that
is expressed in normal and cancerous tissue and
has extracellular, transmembrane, and intracellular ligand-binding domains.10 This causes HER2
to more easily form dimers with other molecules
and HER2 capable of influencing several cellular
functions through varied pathways. The binding
of the HER2 ligand will stimulate phosphorylation
of tyrosine residues in the intracellular domain of
HER2, causing activation of multiple downstream
signaling pathways including the pathway of mitogen-activated protein kinase (MAPK) and phosphatidylinositol 4.5-bisphosphate 3-kinase (PI3K).
The pathway is closely related to the development
of breast tumours. This pathway can also be activated by thyroid hormones which are high in the
blood.9,10
Besides thyroid hormone, the risk factor that also
plays a role in the incidence of breast cancer, in this
case, is that the patient unmarried, so the patient
has never breastfed. It is known that breastfeeding
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is one of the protective factors of breast cancer.
Breastfeeding can play a role in reducing endogenous sex hormone levels.3,7,9

CONCLUSION
In this case, uncontrolled hyperthyroidism is a
major risk factor that plays a role in the development of breast cancer in patients. Inadequate
reduction in thyroid hormone levels due to uncontrolled treatment causes an increase in estrogen-like
effects and triggers proliferation of breast tissue.
The mechanism of thyroid hormones in triggering
breast cancer is might be involved in the stimulation of estrogen receptors (ER) and Human epidermal growth receptor-2 (HER2) in accordance with
immune histochemical results in patients. However,
author suggests that further studies should be made
regarding the interrelationship between breast
cancer risk factors and their implications for the
incidence of breast cancer.
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