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ABSTRACT Objective: The association between thyroid function and breast cancer is controversial and has been studied for more than 50
years in both animals and humans with mixed results. The type of relationship between hypothyroidism and the risk of breast cancer remains
to be elucidated. Subclinical hypothyroidism (SCH) may have a role in breast cancer development. In this study, the prevalence of SCH was
investigated in patients with newly diagnosed breast cancer at a single center. Material and Methods: A total of 910 breast cancer patients
were screened, and 403 women (mean age, 55.7±10.7 years) were included for the analysis. The staging of breast cancer patients was based
on The Staging Manual of the American Joint Committee on Cancer. SCH was defined as elevated TSH (normal range: 0.25-4.55 µIU/mL)
with normal free T4 (normal range: 11.5-22.7 pmol/L) and normal free T3 (normal range: 3.5-6.5 pmol/L) concentrations and these were used
to compare SCH-positive (n=46) and SCH-negative (n=357) patients. Results: The prevalence of SCH among newly diagnosed breast cancer patients was 11.4%. SCH-positive and SCH-negative patients were comparable in terms of menopausal status and tumor grade. Conclusion: The rate of SCH among newly diagnosed breast cancer patients in this study indicates that SCH may be a coincidental condition in
breast cancer patients.
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analysis, Fang et al. reported no relationship between
thyroid dysfunction and risk of breast cancer, while
Wang et al. found a reduced risk of breast cancer due to
hypothyroidism in the European population.7,8

According to the cancer statistics, breast cancer has
become the most common malignant disease, with two
million new cases and more than 600,000 deaths in
2018, making it vital to identify the associated risk factors.1,2 Many earlier studies have attempted to assess an
association between thyroid disease and breast cancer,
but it is difficult to distinguish a cause-and-effect relationship between the two conditions despite their high
prevalence in women.3 The relation between hypothyroidism and the risk of breast cancer was first published
in 1976 by Kapdi and Wolfe, who observed a higher
breast cancer incidence rate among patients undergoing
thyroid supplement treatment.4 Since then, four metaanalyses have studied thyroid dysfunction and the risk of
breast cancer.5-8 Angelousi et al. examined 12 studies
and found no association between hypothyroidism and
increased risk of breast cancer, five and further suggested
that thyroid hormone replacement therapy did not reduce the prevalence of breast cancer. In a later meta-

These meta-analyses also stressed several drawbacks such as heterogeneity of the studies, confounders
that might weaken the results, or a limited number of
studies. Therefore, further studies are required to prove
a causal relationship. A highly prevalent form of thyroid dysfunction, subclinical hypothyroidism (SCH), is
characterized by elevated thyroid- stimulating hormone
(TSH) together with normal thyroxin (T4) levels. SCH
was recently found to relate to an increased risk of colorectal and thyroid cancer.9 There is only one study to
have investigated the association and found no relationship between SCH and increased risk of breast cancer.10
In this study, we investigated the prevalence of SCH in
patients with newly diagnosed breast cancer at a single
center.
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versus SCH-negative patient groups were performed
using the independent-samples t-test. The mean TSH
levels among patients with different cancer stages
were compared using one-way analysis of variance
(ANOVA). Categorical parameters, such as cancer
stage and patients with or without SCH, were evaluated by the Chi-square test. A p-value less than 0.05
was considered statistically significant.

MATERIAL AND METHODS
STUDY DESIGN AND pATIENT pOpULATION
This study was performed at the Oncology Outpatient
Clinics of Acıbadem University Hospital between
2017-2019. This study was approved by the ethics
committee of Acıbadem Mehmet Ali Aydınlar University on 5.11.2020 (study number 2020-23/06).
This study was conducted in accordance with the
Declaration of Helsinki Principles. Female patients
with newly diagnosed breast cancer also took the thyroid hormone test. Thus, inclusion criteria were
newly diagnosed breast cancer, female gender, and
age above 18 years. The criteria for exclusion were
known thyroid disease, using thyroid medication, previous thyroid surgery, radiotherapy, radioactive iodine therapy, and male gender. A total of 910 patients
were screened, and 403 women (mean age, 55.7±10.7
years) were finally included for the analysis.

RESULTS
General characteristics of the recruited breast cancer
patients with or without SCH are mentioned in (Table
1). Among newly diagnosed breast cancer patients,
the prevalence of SCH was 11.4%. There was no significant difference between the two groups in terms
of age, weight, height, and BMI. While free T3 and
T4 levels were within normal limits in both groups,
TSH levels were significantly higher in the SCH
group than in the control group (4.6±0.6 versus
1.6±1.0 µUI/mL, respectively; p<0.001). The distribution of patients with different stages of cancer in
the SCH group was comparable and similar to that in
the control group (Table 2). We also compared TSH
levels among different cancer stages in the SCH-pos-

We defined SCH as elevated TSH (normal
range: 0.25-4.55 µIU/mL) with normal free T4 (normal range: 11.5-22.7 pmol/L), and normal free T3
(normal range: 3.5-6.5 pmol/L) concentrations. After
detecting elevated TSH in the first measurement, we
defined TSH elevation with two consecutive tests.
Data collected included age, body mass index (BMI),
free T3, free T4, TSH, anti-thyroglobulin (anti-TG,
normal range 0-60 IU/mL), anti-thyroid peroxidase
(anti-TPO, normal range 0-60 IU/mL) values, and
tumor grades at the time of the diagnosis. BMI was
calculated as the patient’s weight (kg) divided by the
square of height (m). The staging of the breast cancer
was determined at the first visit using the tumor,
node, metastasis (TNM) staging classification system
according to the 7th edition of the staging manual of
the American Joint Committee on Cancer.11 In brief,
this system uses the extent of the primary tumor (T),
the status of regional lymph nodes (N), and distant
metastasis (M).

TABLE 1: General characteristics of the breast cancer patients with or without subclinical hypothyroidism.
SCH-positive patients

Control patients

n (%)=46 (11.4)

n (%)=357 (88.6)

Age, year

53.8±11.2

55.9±10.6

Weight, kg

66.3±7.6

68.9±10.9

Height, m

1.62±0.04

1.62±0.04

BMI, kg/m2

25.0±2.8

26.0±4.1

fT3, pmol/L

4.3±1.1

4.1±1.0

fT4, pmol/L

14.8±2.9

14.6±2.4

TSH, uIU/mL

4.6±0.6

1.6±1.0*

SCH: Subclinical hypothyroidism; BMI: Body mass index; TSH: Thyroid-stimulating
hormone.
*p<0.001; Reference values for fT3, 3.5-6.5; fT4, 11.5-22.7; TSH, 0.25-4.00

TABLE 2: A comparison of patients with different stages of
SCH-positive breast cancer versus healthy patients.

STATISTICAL ANALYSIS
Statistical analyses were performed using Predictive
Analytics Software (PASW version 18) and EXCEL
2016 datasheet. Descriptive statistics included frequency values, means, and standard deviations. Between-group comparisons between SCH-positive

Stage 1

Stage 2

Stage 3

SCH group, n (%)

5 (11.4)

30 (68.2)

9 (20.5)

0 (0.0)

Control group, n (%)

25 (7.0)

241 (67.5)

73 (20.4)

18 (5.0)

SCH: Subclinical hypothyroidism.
Chi-square p>0.05
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The hallmark of SCH is elevated serum TSH
concentration. Nearly 90% of all SCH patients have
serum TSH levels between 4 and 10 µIU/mL.13 SCH
is categorized as grade 1 when TSH level is between
the upper limit of the reference range and 9.9
µIU/mL, and as grade 2 if TSH level is higher than
9.9 µIU/mL.14 All the patients with SCH in our study
group had Stage 1. It is important to stage SCH patients because there is no consensus whether the patients with a TSH level <10 µIU/mL should be
treated. Thyroid dysfunction has been shown to play
some pathophysiological role in certain cancer types;
it is necessary to examine the possible link between
untreated SCH and the risk of breast cancer. The rate
of SCH among newly diagnosed breast cancer patients in this study indicates that SCH may be a coincidental condition in breast cancer patients. Likewise,
a meta-analysis of case-control studies found no association between thyroid dysfunction and the risk of
breast cancer.7

FIGURE 1: A comparison of TSH levels among the patients with different stages
of cancer shows that TSH levels were comparable among the patients (One-way
ANOVA p>0.05). TSH: Thyroid-stimulating hormone; SCH: Subclinical hypothyroidism.

TABLE 3: A comparison of the menopausal status of patients
between SCH-positive versus SCH-negative breast cancer
patient groups.
Pre-menopause

In adults, the thyroid hormone is necessary for
the regulation of important physiological processes,
including cell growth, differentiation, metabolism,
and proliferation. These genomic and non-genomic
effects of thyroid hormones are regulated via thyroid
hormone receptors, which also control tumor cell proliferation and regulate defense pathways in cancer
cells.15 Both thyroid hormone receptors (TRα and
TRβ) are expressed in nuclei of breast cancer cells.
Thyroid hormone receptor beta (TRβ) shows tumor
suppressor activity in breast cancer through T3-mediated repression of RUNX2 signaling.16 TRβ was
also shown to mediate depletion and inhibit the selfrenewal capacity of luminal breast cancer stem
cells.17 However, the links between subcellular localization of TRβ isoforms and their association with
the patient outcome are complex, with contrasting
roles in breast tumorigenesis.18 Nonetheless, these
findings collectively suggest that hypothyroidism
may inhibit tumor development and proliferation in
breast cancer.

Menopause

SCH group, n (%)

6 (13.0)

40 (87.0)

Control group, n (%)

68 (19.0)

289 (81.0)

SCH: Subclinical hypothyroidism.
Chi-square p>0.05

itive and negative groups and observed similar TSH
levels in all different tumor groups (Figure 1)
(p>0.05). The menopausal status of the patients is
mentioned in (Table 3). More than 80% of the patients in both groups were in a menopausal state. The
groups did not differ significantly in terms of
menopausal state (p>0.05).

DISCUSSION
In this study, the prevalence of SCH among newly
diagnosed breast cancer patients was 11.4%. The
prevalence of SCH in the adult population without
known thyroid disease varies between 4% to 8.5%
and increases with age and female gender.12 SCH is
prevalent in nearly 20% of women older than 60
years.12 As the data are inconsistent, it is difficult to
predict whether the prevalence of SCH in this study
was higher or lower in breast cancer patients in comparison to the general population.

Menstrual and reproductive factors have been investigated as determinants of women’s risk of breast
cancer since the 1970s.19,20 The high-risk factors include early menarche, late menopause, and nulliparity, whereas the risk-mitigating factors include
17
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chronic hypothyroidism, the other important mechanism of hyponatremia includes decreased capacity of
free water excretion due to elevated ADH levels.26 In
breast cancer patients with SCH, chemotherapy-induced nausea and vomiting may worsen hyponatremia because of abnormal ADH secretion.

lactation and higher parity.21 A late menarche and
early menopause lead to shorter lifetime exposure to
sex hormones, which means lower breast cancer risk.
To our knowledge, no previous report investigated
the occurrence of menopause at the time of breast
cancer diagnosis in patients with or without SCH. We
found no significant difference between SCH-positive versus SCH-negative patients in terms of
menopausal status (Table 3). In a prospective cohort
study, postmenopausal women with hypothyroidism
were found to have a 9% lower risk of breast cancer
than women who had normal thyroid function.22 The
risk reduction was most significant among those who
had never used menopausal hormone therapy, although the study was compromised by the lack of a
premenopausal control group.

This study has several limitations that warrant
mentioning. First, the sample size was small. Second,
we had no chance to analyze the receptor profile of
breast cancer patients in our study group. A recent
study showed that estrogen receptors are mostly positive in patients with autoimmune thyroiditis, adding
an estrogen receptor positivity test may be beneficial
to examine a possible link between the presence of
SCH and estrogen receptor positivity.27 Finally, the
cross-sectional nature of the study prevented us from
performing a prospective mortality analysis.

In a prospective cohort study of 115,746 Taiwanese patients, Tseng et al. observed that SCH was
independently associated with increased risk of mortality in breast cancer patients.23 Mortality may be related to tumor grade at diagnosis. A smaller tumor
size with fewer metastases would lower mortality.
Hence, we analyzed the two groups for the distribution of patients with different tumor stages. Comparison of SCH-positive versus SCH-negative breast
cancer patient groups revealed that the two groups
were similar in terms of different tumor stages (Table
2). In both groups, most of the patients were stage 2
followed by stage three patients. In the SCH-negative group, 5% of patients were stage 4, whereas, in
the SCH-positive group, none of the patients were
stage 4. However, this difference failed to achieve
statistical significance. A recent study compared
found no difference between tumor grade of breast
cancer patients and patients without a history of thyroid disorder.23

In conclusion, the prevalence of SCH among
newly diagnosed breast cancer patients was 11.4%
among the participants. The rate of SCH among
newly diagnosed breast cancer patients in this study
is indicative of it being a coincidental condition in
breast cancer patients. Furthermore, menopausal status and cancer stage were comparable in SCH-positive and SCH-negative patients.
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