
Studying the Relationship Between Hypothyroidism and 
Breast Cancer 

Introduction
Thyroid disorders along with breast cancer are considered 
among the most widespread diseases in women. 
Furthermore, endogenous and exogenous sex hormones 
contribute to the etiology of breast cancer (1,2). High 
levels of thyroid hormones have estrogen-like effects 
in the in vitro (3) which increase the proliferation of 
cancer cells in the breast (4) and stimulate angiogenesis 
(5). Different researchers reported that hypothyroidism 
promotes the incidence risk of breast cancer (6) and 
some others highlighted hyperthyroidism (7), goiter (8), 
and autoimmune thyroid diseases (2) as the risk factors 
of this type of cancer. Recent research findings found 
that an increased risk of breast cancer in women with 
hyperthyroidism and its slight reduction in developing 
hypothyroidism indicates the relationship between 
thyroid function and the risk of breast cancer development 
(9). Several studies emphasized that there is a positive 
correlation between T3 levels and mortality rates of breast 
cancer (10).

Hypothyroidism is the second most widely diagnosed 

disease among endocrine disorders after diabetes, 
involving a major part of national plans for preventing 
major noninvasive diseases such as heart diseases, cancers, 
and diabetes. Moreover, hypothyroidism develops when 
the thyroid gland is unable to produce enough hormone 
required by the body, causing cardiovascular, bone, 
neuropsychiatric complications, and other hypothyroid 
outcomes in the patients (11).

The results of various empirical studies suggested that 
thyroid hormones can stimulate cell proliferation in the 
breast tissue (4), and thyroid receptors are present in the 
malignant and normal breast cells (12). Additionally, 
thyroid hormones improve estradiol-mediated effects in 
the cell proliferation (4) and imitate the impacts of estradiol, 
and therefore promote the growth and stimulation in 
expressing progesterone receptors (13). As a result, 
thyroid function and hormonal levels can synergistically 
be associated with tumor growth. In addition, the results 
of some studies indicated that the amount of free T4 (14), 
T3 total (15), free T4, and TSH (6), or TSH alone (16) are 
related to the incidence of breast cancer.
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Accordingly, this study sought to examine the 
relationship between hypothyroidism and the incidence of 
breast cancer. Further, it attempted to explore the effect of 
age and weight on hypothyroidism in patients with breast 
cancer. Thyroid tests included determining the TSH, T3, 
and T4 levels, as well as, measuring the age and weight of 
the patients before the surgery in the women who referred 
to Shams, Amir-al-Momenin, and Noor-Nejat hospitals of 
Tabriz located in North West of Iran.

Materials and Methods 
The population of the study included all the patients 
who referred to the cancer diagnostic center of Noor-
Nejat, Amir-Al-Momenin, and Shams hospitals in Tabriz 
during 4 months out of which 100 cases were diagnosed 
with breast cancer. Therefore, their blood samples were 
collected before tumor resection surgery. Furthermore, 
the blood samples of 100 healthy women were collected 
as the control group (using Cochran formula). Before 
administering any treatment, the range of the patients’ 
thyroid hormones was measured by chemiluminescence 
technics (Abbott instrument) including chemotherapy 
or hormone therapy. Then, the relationship between 
hypothyroidism and breast cancer was evaluated 
considering the age and weight of the patients.

The inclusion criterion was women developing breast 
cancer and the exclusion criteria encompassed pregnancy, 
abnormal serum lipid levels, goiter, diabetes, ischemic 
heart disease, a history of treatment with corticosteroid, 
estrogen, tamoxifen, and raloxifene, as well as a history of 
active liver disease, chronic and advanced kidney disease, 
pituitary disease, or total thyroidectomy. Moreover, 
to observe the ethical considerations, patients’ names 
were kept confidential and no cost was received for the 
test. Additionally, written consents were taken from the 
studied women for conducting these tests.

The data were normalized by the Kolmogorov-Smirnov 
test and statistically evaluated using the SPSS software, 
version 21. In addition, to study the difference between 
these 2 groups, independent t-test and the Mann-
Whitney U test were applied for normal and abnormal 
data, respectively. Finally, the correlation between age and 
weight and serum levels of hormones was assessed using 
the Pearson correlation test.

Results
The age ranges of the studied patients and the control 
group were 24-83 and 27-84 years and their weight criteria 

varied from 61-86 and 60-89 kg, respectively. The results 
demonstrated that there was no significant difference 
in terms of age and weight between the 2 groups (P > 
0.05). As regards the hormonal measurement test, the 
results indicated that T3 and T4 hormones were normally 
distributed while the TSH hormone was not normally 
distributed. Further, no statistically significant difference 
was found between the 2 studied groups evaluating 
the T3 and T4 hormones by Student’s t test (P > 0.05). 
Furthermore, studying the TSH difference between the 
2 groups using the Mann-Whitney U test represented 
no statistically significant difference (P > 0.05). Table 1 
demonstrates the mean ± standard deviation of different 
parameters in both groups. Finally, based on the results of 
correlation analysis, a significant indirect relationship was 
found between age and T3 hormone only in the control 
group (P = 0.005), while the correlation between age and 
weight and thyroid hormones was not significant (P > 
0.05). The results of this section are provided in Table 2.

Discussion
The mammary gland is derived from iodide-producing 
ectoderm (17). Breast functions similar to the thyroid gland 
and can absorb iodide and add it to the milk during the 
lactation. Additionally, dysfunction of thyroid hormones 
leads to iodine uptake abnormality and its deficiency and 
autoimmune diseases and thus cancer development (18). 
Accordingly, increased iodine consumption is considered 
a protective factor against the incidence of breast cancer 
(19). Based on the reports, low levels of iodine were 
observed in the breast cancer tissues compared to the 
normal breast tissues or benign mammary tumors (20,21). 
In this study, levels of thyroid hormones were compared 
between the breast cancer and control groups according 
to which no abnormality was found in the thyroid gland 
examination in any of the studied groups. The results 
represented no significant difference between the age, 
weight, and level of the T3, T4, and TSH hormones in both 
groups (P > 0.05). The correlation between age and weight 
and the level of the studied hormones was negligible while 
there was a significant relationship between T3 serum 
levels and the age in the case group (P = 0.005).

Various studies were conducted regarding the 
relationship between the levels of thyroid hormones and 
breast cancer. For example, Szychta et al evaluated the 
TSH, FT4, and FT3 levels between women with breast 
cancer and benign breast tumors and control group and 
found no significant difference in this respect (7). In 

Table 1. The Results of Comparing the Mean ± Standard Deviation of Different Parameters in Both Groups Under Investigation

Groups Age (y) Weight (kg)
Hormone Value

T3 (ng/dL) T4 (µg/dL) TSH µIU/mL)

Case 53.63 ± 11.85 76.44 ± 5.96 0.20 ± µ1.10 8.02 ± 1.28 2.67 ± 2.49

Control 52.28 ± 11.74 76.24 ± 7.96 1.06 ± 0.18 8.15 ± 1.19 2.65 ± 2.06

P value 0.219 0.712 0.116 0.523 0.678
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addition, Brandt et al indicated that high levels of FT4 
and low levels of thyroid peroxidase antibodies (TPO-Ab) 
were associated with an increased risk of breast cancer (2). 
Further, Lemaire et al found a high level of T3 in patients 
with breast cancer. However, Rasmusson et al reported 
that T3 level was associated with no stages of a tumor 
development (22). In another study, the T3 level was 
decreased in several patients with breast cancer, especially 
in the metastatic (advanced) cases (23). Furthermore, 
Tosovic et al demonstrated that T3 level was directly 
correlated with the risk of breast cancer in postmenopausal 
women. However, the lack of association between T3 and 
the breast cancer was highlighted by a number of studies 
(14). 

Although several researchers have linked high level 
of TSH with advanced breast cancer (23), some others 
reported that there was no relationship between TSH 
level and the tumor stage (22). For instance, Hellevik et al 
(16) found no such an association between the TSH and 
breast cancer; such result was also obtained by Tosovic et 
al (14, 15). 

Conversely, Chaker et al studied 316 patients and 312 
healthy women and found that hypothyroidism increases 
the risk of breast cancer development (24). Another study 
on 551 patients randomly diagnosed with breast cancer 
emphasized that there was a significant and positive 
relationship between the promotion of T3 level and the 
development of breast cancer (25). Additionally, Dinda 
et al examined 676 patients with breast cancer and 680 
healthy women and observed that high levels of FT4 and 
low levels of TPO-Ab increased the risk of developing 
breast cancer. Moreover, T3 levels were found to have a 
significant relationship with the tumor size and increased 
the severity of invasion (2). Similarly, by studying patients 
with breast cancer (n = 65), Carcinoma in situ (n = 13), 
malignant tumors (n = 27), and 38 healthy people, Ditsch 
et al observed that T3 and T4 levels were significantly 
different in the patients with breast cancer, that is, T3 
and T4 levels were higher in the patients with breast 
cancer (26). Tosovic et al reported that the FT4 levels 
were associated with a higher risk regarding the onset 
of breast cancer. In addition, they found that the risk 
of breast cancer development increased in overweight 
women (14). Further, Turken et al in their study on 150 
unhealthy and 100 healthy individuals found a positive 
relationship between high levels of T4 and the higher 
risk of breast cancer incidence (27). In another study, a 

negative association was observed between T4 level and 
breast cancer . Furthermore, examining 766 patients with 
breast cancer, Brandt et al demonstrated that survival rates 
in patients with breast cancer were directly correlated with 
FT4 level (25).

In the majority of the above-mentioned studies, there was 
a positive relationship between breast cancer and thyroid 
diseases including autoimmune or non-autoimmune 
while, no such relationship was found in the present study. 
Moreover, some other studies approved the findings of 
the current study. In previous studies, the relationship 
between weight and age of patients with breast cancer 
thyroid disease was not addressed while in the present 
study the correlation coefficient between T4 serum levels 
and TSH levels was found ≤zero in both groups (the 
patients with breast cancer vs. healthy women), indicating 
the lack of correlation between the variables and the age 
of healthy and unhealthy individuals. However, T3 serum 
level was slightly correlated with the age of the patients in 
the group with breast cancer.

Conclusions
Generally speaking, the results of the current study on 100 
patients with breast cancer and 100 healthy individuals 
revealed that there was no significant relationship between 
breast cancer and serum levels of thyroid hormones 
(i.e., T3, T4, & TSH) in patients with breast cancer and 
hypothyroidism.
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