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Some epidemiological studies have reported a relationship between 

thyroid dysfunctions and the risk of breast cancer’s giving the similarities 

between estrogen and thyroid function. This study was therefore aimed at 

evaluating the level of thyroid gland hormones, TSH and estrogen in 

breast cancer patients. A cross-sectional study was carried out in the 

month of September to November 2019. A total of 60 subjects attending 

breast cancer screening clinic of Federal Medical Center and Imo State 

University, Owerri were recruited for this study. The 60 subjects are 

between the ages of 20-60 years. The 60 subjects were divided into two 

groups: Group 1 (Test) consists of 30 females with breast cancer. Group 2 

(Control) consists of 30 apparently healthy women with no breast cancer. 

Blood samples were collected, and the level of thyroid hormone and 

estrogen was determined. Data generated was then analysed using SPSS 

version 21. There was no significant difference (p=0.308 and p=0.626 

respectively) in the mean value of T3 and T4 in breast cancer patients 

(3.42±0.07 and 1.41±0.15 respectively)µIU/ml when compared to 

Controls (3.11±0.64 and 1.35±0.23)µIU/ml. The mean value of TSH was 

significantly increased (p=0.02) in breast cancer patients 

(2.79±1.05)Pmol/ml when compared to controls (1.40±0.17)Pmol/ml. The 

mean value of estrogen was significantly increased (p=0.000) in breast 

cancer patients (540.39±66.70)pg/ml when compared to controls 

(222.10±58.09)pg/ml. There was a non significant negative correlation of 

serum estrogen with serum T3, and T4,   (r= -0.253, p=0.682 and r=-0.107, 

p=0.864). There was a non significant positive correlation of serum 

estrogen with serum TSH (r=0.380, p=0.528). There is a strong association 

between breast cancer and serum concentrations of thyroid stimulating 

hormone and estrogen, but there is no alteration in TSH hormones in 

breast cancer. 

……………………………………………………………………………………………………… 
*Corresponding Author:- Constance N. Nwadike 

……………………………………………………………………………………………………… 

Introduction:- 
Breast cancer is a cancer that develops from breast tissue. Signs of breast cancer may include a lump in the breast, a 

change in breast shape, dimpling of the skin, fluid coming from the nipple, or a red scaly patch of skin, (National 

Cancer Institute, 2014). It is one of the most common neoplasm in women and is a leading cause of cancer-related 

deaths worldwide (Rajneesh et al., 2018; Obeagu et al., 2021;  Obeagu et al., 2017; Obeagu and Obeagu, 2016;; 

Obeagu et al.,2021). Breast cancer primarily affects women with occasional incidence in men and female to male 

ratio of breast cancer prevalence is reported to be 100:1 (Jemal et al., 2009). It is the most common malignancy in 

https://en.wikipedia.org/wiki/Cancer
https://en.wikipedia.org/wiki/Breast
https://en.wikipedia.org/wiki/Dimpling
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women and accounts for 18.4% of all cancers in female patients (WHO, 2013).Risk factors for developing breast 

cancer include being female, obesity, lack of physical exercise, drinking  alcohol,  hormone replacement 

therapy during menopause, ionizing radiation, early age at first menstruation, having children late or not at all, older 

age, and family history. About 5–10% of cases are due to genes inheritedfrom a person's 

parents, including BRCA1 and BRCA2 among others (Wernberg et al., 2017). Breast cancer most commonly 

develops in cells from the lining of milk ducts and the lobules that supply the ducts with milk. Cancers developing 

from the ducts are known as ductal carcinomas, while those developing from lobules are known as lobular 

carcinomas. In addition, there are more than 18 other sub-types of breast cancer. Some cancers, such as ductal 

carcinoma in situ, develop from pre-invasive lesions. The diagnosis of breast cancer is confirmed by taking 

a biopsy of the concerning lump. Once the diagnosis is made, further tests are done to determine if the cancer has 

spread beyond the breast and which treatments it may respond to, (National Cancer Institute, 2014). 

 

Most types of breast cancer are easy to diagnose by microscopic analysis of a sample—or biopsy—of the affected 

area of the breast. Also, there are types of breast cancer that require specialized lab exams. The two most commonly 

used screening methods, physical examination of the breasts by a healthcare provider and mammography, can offer 

an approximate likelihood that a lump is cancer, and may also detect some other lesions, such as a 

simple cyst, (Saslow et al., 2014). When these examinations are inconclusive, a healthcare provider can remove a 

sample of the fluid in the lump for microscopic analysis (a procedure known as fine needle aspiration, or fine needle 

aspiration and cytology—FNAC) to help establish the diagnosis. The needle aspiration may be performed in a 

healthcare provider's office or clinic using local anaesthetic if required. A finding of clear fluid makes the lump 

highly unlikely to be cancerous, but bloody fluid may be sent off for inspection under a microscope for cancerous 

cells. Together, physical examination of the breasts, mammography, and FNAC can be used to diagnose breast 

cancer with a good degree of accuracy. Other options for biopsy include a core biopsy or vacuum-assisted breast 

biopsy, which are procedures in which a section of the breast lump is removed; or an excisional biopsy, in which the 

entire lump is removed. Very often the results of physical examination by a healthcare provider, mammography, and 

additional tests that may be performed in special circumstances (such as imaging by ultrasound or MRI) are 

sufficient to warrant excisional biopsy as the definitive diagnostic and primary treatment method, (Yu et al., 2010). 

The management of breast cancer depends on various factors, including the stage of the cancer and the age of the 

patient. Increasingly aggressive treatments are employed in accordance with the poorer the patient's prognosis and 

the higher the risk of recurrence of the cancer following treatment. Breast cancer is usually treated with surgery, 

which may be followed by chemotherapy or radiation therapy, or both. A multidisciplinary approach is 

preferable. Hormone receptor-positive cancers are often treated with hormone-blocking therapy over courses of 

several years. Monoclonal antibodies, or other immune-modulating treatments, may be administered in certain cases 

of metastatic and other advanced stages of breast cancer, (Saini et al., 2011). 

 

The conventional prognostic markers are: dimension and histopathology type of the tumour, number of afflicted 

lymph nodes, grading, hormone receptor status and Her/2-neu-status. A high percentage of positivity of antibodies 

to thyroid peroxidase has been proven in women with breast cancer in comparison to healthy controls (Reinehr, 

2013). Some studies have indicated thyroid autoimmune changes as prognostic factors in breast cancer. 

 

The association between thyroid hormones and the risk of breast cancer (BC) has been reported in epidemiological 

studies (Tosovic et al., 2012). A positive association has been reported between thyroxine (T4) and risk of breast 

cancer, which is more pronounced in overweight and obese women. Negative associations have been reported 

between triiodothyronine (T3) and breast among premenopausal women; in contrast, positive associations have been 

observed among postmenopausal women (Tosovic et al., 2012). It has been shown that in vitro studies, thyroid 

hormones affect the growth of Breast Cancer-derived cell lines, lung cancer, and glioblastoma (Lin et al., 2009). T4 

has been shown to increase cell proliferation through the αvβ3 integrin receptor found on the plasma membrane of 

cells (Tosovic et al., 2010). In contrast, the effect of T3 on cell proliferation has not been well-established because it 

differs by the type of cell line used (Hall et al., 2008). These effects are important, since abnormalities in thyroid 

function tests have been observed in a variety of non-thyroidal illnesses, without preexisting thyroid or 

hypothalamic-pituitary disease. Furthermore, these abnormalities might change with body mass index (BMI) 

because thyroid hormones are involved in the regulation of various metabolic pathways (e.g., adaptive 

thermogenesis and glucose metabolism) that are relevant for resting energy expenditure and changes in body weight 

(Reinehr, 2013).Recent studies showed increased serum levels of thyroid-stimulating hormone (TSH), with 

subclinical or manifest hypothyroidism in 10.0-19.7% of breast cancer patients (Davis et al., 2016). As early as the 

early 19th century, thyroid hormones were utilised for therapeutic purposes in breast cancer patients. Since then, 

https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Alcoholic_drink
https://en.wikipedia.org/wiki/Hormone_replacement_therapy
https://en.wikipedia.org/wiki/Hormone_replacement_therapy
https://en.wikipedia.org/wiki/Hormone_replacement_therapy
https://en.wikipedia.org/wiki/Menopause
https://en.wikipedia.org/wiki/Ionizing_radiation
https://en.wikipedia.org/wiki/Menarche
https://en.wikipedia.org/wiki/Heredity
https://en.wikipedia.org/wiki/BRCA1
https://en.wikipedia.org/wiki/BRCA2
https://en.wikipedia.org/wiki/Lactiferous_duct
https://en.wikipedia.org/wiki/Lobules
https://en.wikipedia.org/wiki/Mammary_ductal_carcinoma
https://en.wikipedia.org/wiki/Lobular_carcinoma
https://en.wikipedia.org/wiki/Lobular_carcinoma
https://en.wikipedia.org/wiki/Lobular_carcinoma
https://en.wikipedia.org/wiki/Ductal_carcinoma_in_situ
https://en.wikipedia.org/wiki/Ductal_carcinoma_in_situ
https://en.wikipedia.org/wiki/Ductal_carcinoma_in_situ
https://en.wikipedia.org/wiki/Pre-invasive_lesions
https://en.wikipedia.org/wiki/Biopsy
https://en.wikipedia.org/wiki/Breast_biopsy
https://en.wikipedia.org/wiki/Cyst
https://en.wikipedia.org/wiki/Fine_needle_aspiration
https://en.wikipedia.org/wiki/Core_biopsy
https://en.wikipedia.org/wiki/Vacuum-assisted_breast_biopsy
https://en.wikipedia.org/wiki/Vacuum-assisted_breast_biopsy
https://en.wikipedia.org/wiki/Excisional_biopsy
https://en.wikipedia.org/wiki/Medical_ultrasonography
https://en.wikipedia.org/wiki/Magnetic_resonance_imaging
https://en.wikipedia.org/wiki/Breast_cancer_classification#Stage
https://en.wikipedia.org/wiki/Surgery
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many trials have been initiated in order to identify the relationship between thyroid dysfunction and breast cancer 

disease. 

 

Estrogen is the primary female sex hormone as well as a medication. It is responsible for the development and 

regulation of the female reproductive system and secondary sex characteristics. Oestrogen may also refer to any 

substance, natural or synthetic, that mimics the effects of the natural hormone (Trichopoulos et al., 2012). The 

oestrane steroid estradiol is the most potent and prevalent endogenous oestrogen, although several metabolites of 

estradiol also have estrogenic hormonal activity. Estrogens are used as medications as part of some oral 

contraceptives, in hormone replacement therapy for postmenopausal, hypogonadal, and transgender women, and in 

the treatment of certain hormone-sensitive cancers like prostate cancer and breast cancer. Estrogens play a pivotal 

role in breast cancer development and sustained tumor growth. Observational studies conducted before the era of 

estrogen replacement therapy revealed that early loss of ovarian function reduced breast cancer risk by 60% to 70% 

(Trichopoulos et al., 2012).In premenopausal women, the main estrogen source for breast tissue is circulating E2, 

which is secreted by the ovaries. At menopause, ovarian production of estrogen ceases. In postmenopausal women, 

circulating E1, which is produced in different tissues (e.g., skin, soft tissue, muscle, and liver) by aromatization of 

androstenedione taken up from the circulation, is the main unconjugated plasma estrogen (Russo and Russo, 2014). 

However, due to conflicting evidence, the relative contribution from circulating versus locally synthesized estrogens 

to intratumor E2 levels in postmenopausal women has been controversial for 2 decades. 

 

Due to the paucity of information of hormonal level in breast cancer patients, this study is aimed at evaluating the 

association of thyroid hormone, thyroid stimulating hormone and estrogen level in breast cancer patients. 

 

Materials and Methods:- 

Subjects: 

A cross-sectional study was carried out in the month of September to November 2019. A total of 60 subjects 

attending breast cancer screening clinic of Federal Medical Center and Imo State University, Owerri were recruited 

for this study. The 60 subjects between the ages of 20-60 years were divided into two groups of 30 females with 

breast cancer which served as test subjects and 30 apparently healthy women with normal functioning breast which 

served as control subjects.  

 

Inclusion 

The participants include those that met the enrollment criteria. The criteria were as follows: Subjects who were 

diagnosed of breast cancer, Breast cancer patients within the age 20 years to 60 years and breast cancer subjects who 

gave us their consent 

 

Sample collection and preparation  

Five Milliliters (5mls) of venous blood samples were collected aseptically by venipuncture from each of the subjects 

using Five Milliliters (5mls) sterile disposable syringe and needle. The whole blood samples were dispensed into a 

pre labeled plain dry specimen container and allowed to clot. The clotted samples were centrifuged at 3000 rpm for 

5 minutes to separate and obtain the serum. The serum was extracted using a pipette and was dispensed into another 

container and stored at 20
0
c prior to use. 

 

Laboratory procedures 

Serum Oestrogen (estradiol) Estimation (Russo and Russo, 2014) 

This was determined using the bixactestradiol EIA test kit, catalog number ED102. 

 

Principle 

The estradiol E2 enzyme immuno-assay test is based on the principle of competitive binding between E2 in the test 

specimen and E2-horse radish peroxidase conjugate for a constant amount of rabbit anti-estradiol. In the incubation, 

goat anti-rabbit IgG-coated wells are incubated with 25ul E2 standards, controls, patient samples,100ul estradiol-

HRP conjugate reagent and 50ul rabbit anti-estradiol reagent at room temperature (18-25
0
c) for 90 minutes. During 

the incubation, a fixed amount of HRP-labeled E2 competes with the endogenous E2 in the standard, sample and 

quality control serum for a fixed number of binding sites of the specific E2 antibody. Thus, the amount of E2 

peroxidase conjugates immunologically bound to the well progressively decreases as the concentration of E2 in the 

same specimen increases. Unbound E2 peroxidase conjugate is then removed and the wells washed. Next, a solution 

of TMB reagent is added and incubated at room temperature for 20 minutes, resulting in the development of blue 
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color. The color development is stopped with the addition of 1N HCl and the absorbance is measured 

spectrophotometrically at 450 nm. The intensity of the color formed is proportional to the amount of enzyme present 

and is inversely related to the amount of unlabeled E2 in the sample. 

 

Calculations  

The Mean absorbance value (A450) for each duplicate set of standard, control and patient sample was calculated. 

 

A standard curve was constructed by plotting the mean absorbance obtained for each standard against its 

concentration in pg/ml on a linear-linear graph paper, with absorbance values on the vertical Y-axis and 

concentrations on the horizontal X-axis. The mean absorbance values for each specimen was used to determine the 

corresponding concentration of oestrogen (oestradiol) in pico gram per milliliter (pg/ml). 

 

Reference Range;  

<30pg/ml in males  

 

Serum Thyroid Stimulating Hormone Estimation (Davis et al., 2016) 
This was determined using the Abnova ELISA kit, catalog number SA120135 based on the modified enzyme 

immunoassay technique. 

 

Principle: 

The Thyroid Stimulating Hormone (TSH) ELISA is used for the quantitative measurement of TSH in human serum. 

It is a solid phase sandwich ELISA method. The samples, and anti-TSH-HRP/Biotin conjugate are added to the 

wells coated with Streptavidin. TSH in the sample forms a sandwich between two specific antibodies to TSH. 

Unbound protein and HRP conjugate are washed off. Upon the addition of the substrate, the intensity of color is 

proportional to the concentration of TSH in the samples. A standard curve is prepared relating color intensity to the 

concentration of the TSH. 

 

Calculations 

The Mean absorbance value (A450) for each duplicate set of standard, control and patient sample was calculated. A 

standard curve was constructed by plotting the mean absorbance obtained for each standard against its concentration 

in pg/ml on a linear-linear graph paper, with absorbance values on the vertical Y-axis and concentrations on the 

horizontal X-axis. The mean absorbance values for each specimen were used to determine the corresponding 

concentration of thyroid hormones. 

 

Reference Range 

Adults 0.4–4.2 

Serum T3 and T4 Hormone Estimation (Larson, 1972) 

Principle: 

The principle of the following enzyme immunoassay test follows the typical competitive binding scenario. 

Competition occurs between an unlabeled antigen (present in standards, controls and patient samples) and an 

enzyme-labeled antigen (conjugate) for a limited number of antibody binding sites on the microwell plate. The 

washing and decanting procedures remove unbound materials. After the washing step, the enzyme substrate is 

added. The enzymatic reaction is terminated by addition of the stopping solution. The absorbance is measured on a 

microtiter plate reader. The intensity of the colour formed is inversely proportional to the concentration of T3 in the 

sample. A set of standards is used to plot a standard curve from which the amount of T3 in patient samples and 

controls can be directly read. 

 

Calculations: 

Conc. of T3 and T4=  Absorbance of test  X   Concentration of Std 

                                  Absorbance of standard    

 

Statistical Analysis 

The results of the present study were expressed as mean ± standard deviation. The student t-test was calculated using 

SPSS version sixteen (16) and it was used to compare the parameters (at levels of significance 0.05). P<0.05 was 

considered as statistically significant and P>0.05 was considered not statistically significant and results presented in 

tables. 
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Results:-  
Table 1:- Mean Value of T3, T4, TSH and Estrogen in Breast Cancer Patient (Test) Vs Apparently Healthy Subjects 

(Control). 

Parameter Test Control p-value 

T3 (µIU/ml) 3.42±0.07 3.11±0.64 0.308 

T4 (µIU/ml) 1.41±0.15 1.35±0.23 0.626 

TSH (Pmol/ml) 2.79±1.05 1.40±0.17 0.02 

Estrogen (pg/ml) 540.39±66.70 222.10±58.09 0.000 

Table 1 shows that there was no significant difference (p=0.308 and p=0.626 respectively) in the mean value of T3, 

and T4 in breast cancer patients (3.42±0.07 and 1.41±0.15 respectively)µIU/ml when compared to Controls 

(3.11±0.64 and 1.35±0.23)µIU/ml. 

 

The mean value of TSH was significantly increased (p=0.02) in breast cancer patients (2.79±1.05)Pmol/ml when 

compared to controls (1.40±0.17)Pmol/ml. 

 

The mean value of estrogen was significantly increased (p=0.000) in breast cancer patients (540.39±66.70)pg/ml 

when compared to controls (222.10±58.09)pg/ml. 

 

Table 2:- Correlation of Serum Estrogen with T3, T4, and TSH in Patients with Breast Cancer. 

Dependent Variable N R p-value 

T3 20 -0.253 0.682 

T4 20 -0.107 0.864 

TSH 20 0.380 0.528 

There was a non significant negative correlation of serum estrogen with serum T3,and T4,   (r= -0.253, p=0.682 and 

r=-0.107, p=0.864). 

 

There was a non significant positive correlation of serum estrogen with serum TSH (r=0.380, p=0.528).  

 

Discussion:- 
Breast cancer is the most frequent malignant tumour in women worldwide with about 1 million women being 

affected (Tosovic et al., 2012). In Nigeria, almost one in ten women is diagnosed with breast cancer (WHO, 2013). 

 

In this study, there was no significant difference (p>0.05) in the mean value of T3 in breast cancer patients when 

compared to Controls. The result of this study is in consistent with previously published studies. For example, in 

studies of breast cancer cell lines that were transfected with estrogen, T3 inhibited cell proliferation (Cestariet al., 

2009). Also, Tosovic et al., (2012) reported a non-statistically significant association between serum T3 and breast 

cancer, independently of menopausal status.  

 

The present study revealed that there was no significant difference (p>0.05) in the mean value of T4 in breast cancer 

patients when compared to Controls. Although there was an increase in thyroxine level in breast cancer, but the 

increase was not significant. The result of this study contradicts with the findings of previous studies. In contrast to 

these findings, Kuijpens et al. (2015) showed significantly lower levels of T4 in breast cancer patients compared to 

women without breast cancer. Tang et al., (2014) observed that T4 hormone promoted breast cancer cell 

proliferation through the stimulation of the mitogen-activated protein kinase (MAPK) pathway by estrogen receptor 

and such it level is significantly elevated in breast cancer. In several study models, it has been observed that at 

physiological concentrations, T4 is more active than T3 at stimulating breast cancer proliferation (Li et al., 2017). 

Thus, the higher levels of T4 in breast cancer cases may be due to the effect of breast cancer on thyroid function 

rather than T4 acting as risk factors for breast cancer. 

 

The mean value of TSH was significantly increased (p<0.05) in breast cancer patients when compared to controls. 

Thyroid dysfunction (especially hypothyroidism) seems to appear during long-term follow-up of breast cancer 

patients. The mechanism behind the increased level of TSH in breast cancer might be as a result of the low level of 

thyroid hormones which by negative feedback mechanism is increased. Previous studies has it that T3 and T4 is 

heavily utilized in breast cancer proliferation and is therefore reduced, due to negative feedback mechanism, the 
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body senses the low level of thyroid hormone and send signals to the pituitary gland which then releases thyroid 

stimulating hormone, hence the reason behind the increased level of TSH in breast cancer. Jiskra et al., (2013) 

showed increased TSH serum levels and hypothyroidism in almost 20% of breast cancer patients. Hence the 

increased TSH observed in breast cancer patients may be an effect of breast cancer on the thyroid function rather an 

effect of the hormone on the disease development. Kuijpens et al., (2015) did not demonstrate differences in TSH 

values between breast cancer patients (at the time of diagnosis) and controls. 

 

The mean value of estrogen was significantly increased (p<0.05) in breast cancer patients when compared to 

controls. Estrogens play a pivotal role in breast cancer development and sustained tumor growth, however, the 

mechanism behind this phenomenon remains obscure. Several explanations have been proposed, including active 

uptake from the circulation, local estrogen synthesis, and enhanced tissue binding all results to increase in estrogen 

level in breast cancer patients. The result of this study is in agreement with the study carried out by (Russo and 

Russo, 2014).  

 

There was a non significant negative correlation of serum estrogen with serum T3, and T4,   and a non significant 

positive correlation of serum estrogen with serum TSH. There are no studies backing this claim, the non significant 

difference clearly indicates that there is no association between estrogen, thyroid hormone and thyroid stimulating 

hormone. 

 

Conclusion:- 
There is a strong association between breast cancer and serum concentrations of thyroid stimulating hormone and 

estrogen.The increase in the individual thyroid hormones though not statistically significant suggests a possible link 

between hyperthyroidism and breast cancer.  

 

Recommendation:- 
Further studies with large sample size are needed to specify the role of thyroid hormones in breast cancer patients 

and to highlight possible influences on cancer outgrowth and progression. 
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