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ABSTRACT

BACKGROUND

Recent studies indicate a possible relationship between thyroid diseases and breast cancer in vivo. In addition, oestrogen-like
effects of thyroid hormones on breast cancer cell growth are seen in vitro. Therefore, this prospective observational study
evaluated thyroid function in breast cancer patients, women with the fibrocystic disease and healthy controls.

MATERIALS AND METHODS

This was a prospective observational study. Pre-treatment group consisted of breast cancer patients who at the initial time of
diagnosis (n= 28), post-treatment group comprising of patients who had undergone either chemotherapy/ radiotherapy or
hormone therapy for their disease (n= 37). The fibrocystic group comprising of patients with benign breast tumour (n=21) and 51
healthy control group consisted of members of the public with no prior history of breast cancer or other cancer-related disorders
(n= 51) were included in the study. Thyroid history was reported. Thyroid hormones (FT4, FT3, TSH, T3, T4) and thyroid
antibodies (TPO. Ab and TG. Ab) were determined. The Kruskal-Wallis H and Mann-Whitney U tests (p < 0.005 significant) were
used for statistical analysis.

RESULTS

Free thyroxine measurements showed significant difference comparing both CA breast patients, pre-treatment (p= 0.009) and
post-treatment (p= 0.001), respectively to the control group. There was no significant difference in free thyroxine levels between
fibrocystic patients and control groups (p= 0.917) as well as a non-significant difference in free thyroxine levels was found
between fibrocystic patients and post-treatment CA breast patients (p= 0.079). There was no significant difference in thyroxine
(T4) measurement between breast cancer groups, fibrocystic group and normal healthy control group (p > 0.05). The free
triiodothyronine (T3) measurements showed no significant difference between breast cancer groups, fibrocystic group and normal
healthy control group (p > 0.05). The thyrotropin (TSH) measurements showed significant difference comparing both CA breast
patients, pre-treatment (p= 0.016) and post-treatment (p= 0.01) respectively to the control group. The thyroid peroxidase
antibodies (anti-TPO) measurements showed no significant difference between breast cancer groups, fibrocystic group and normal
healthy control group (p > 0.05).

CONCLUSION
The subclinical hypothyroidism was seen more frequently in breast cancer patients, changing levels of thyroid hormones
suggested dysregulation in breast cancer patients. These data must be confirmed in large patient’s prospective observational study.
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BACKGROUND
Breast cancer is caused by the uncontrollable growth of
new tissue that starts in a mammary gland and then spreads.!
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The World Health Organization (WHO) classifies breast
cancer on the basis of its two origin sites; Types (I) Ductal
and (II) Lobular.2 Ductal carcinoma constitutes 80% - 90%
and lobular carcinoma constitutes 10% - 20% breast cancer.3
Breast cancer remains a major public health problem. The
most common cancer worldwide and the second leading
cause of cancer death. It also accounts for 23% (1.38 million)
of the total new cancer cases and 14% (458,400) of the total
cancer deaths in 2008. The breast cancer ranks as the second
most common cancer overall (10.9% of all cancers), but ranks
as the fifth most common cancer which can ultimately cause
death.4

It is today clear that cancer is caused by specific
mutations in specific key regulatory genes. A range of risk
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factors has been identified including genetic, hormonal and
lifestyle factors. The transformation of normal epithelium
through carcinomain situto invasive malignancy is
correlated with the altered gene expression, which results in
alterations in biological pathways as well as with genetic
changes such as mutation of specific genes and chromosomal
aberrations.5 The involvement of thyroid hormones in
development and differentiation of normal breast tissue has
been established, the coincidence of thyroid disease and
breast cancer has long been a subject of debate. One of the
earliest reports on the association of breast cancer with
thyroid disease was in 1896,6 in which thyroid extract was
used to treat breast cancer. In 1996, Smyth et al reported
increased thyroid enlargement rate among breast cancer
patients.” Although, breast density is influenced by genetics, it
is also affected by a number of other factors. In most women
it will change over time, decreasing with age.8 Many genetic
loci are known to contribute to the risk of familial breast
cancer including highly penetrant deleterious germline
mutations in the BRCA1 and BRCA2 tumour suppressor
genes. BRCA1 and BRCA2 breast cancers are distinct in their
expression of hormone receptors® and p53 and PTEN.10
Environmental pollutants similar to hormones can also
interfere in the control of a large family of nuclear hormone
receptors, which in turn can up-regulate various genes
involved in the cell cycle.!! These pollutants are designated
xenoestrogens which include pesticides, dyes, food
preservatives and other pollutants and can play a role in the
aetiology of breast cancer since they interfere with the
activity of endogenous oestrogens.12 The incidence of breast
cancer was significantly higher among patients receiving
thyroid hormone in comparison to control patients. The risk
increased with duration of use, being almost 20% in those
receiving it for more than 15 years. The risk was more than
three-fold higher in nulliparous women receiving thyroid
hormone, reaching 33%, whereas it was only 9.25% in those

not receiving thyroid hormone.

MATERIALS AND METHODS

In this prospective observational study patients with newly
diagnosed breast cancer were included before surgery,
chemotherapy, radiation or antihormonal therapy. The
thyroid function was investigated in breast cancer patients
and compared to patient’s newly diagnosed breast cancer
women with the fibrocystic disease and healthy controls.

A total of 86 Libyan women patients with various stages
of breast tumour diseases were recruited from the 7th
October Hospital and Benghazi Medical Centre (BMC) for this
study. These women were subdivided into pre-treatment
group that consisted of 28 patients with breast cancer who
are at the initial time of diagnosis (n= 28), post-treatment
group comprising of 37 patients who had undergone either
chemotherapy/ radiotherapy or hormone therapy for their
disease (n= 37) and the fibrocystic group comprising of
patients with benign breast tumour (n= 21). The healthy
control group consisted of 51 members of the public with no
prior history of breast cancer or other cancer-related
disorders (n= 51) was also used for this study. Informed
consent was obtained from all subjects before the study.

The serum free Triiodothyronine (T3), free thyroxine
(T4) levels and serum thyrotropin (TSH) levels were
measured using enzyme immunoassays. The normal ranges
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were 2.2 - 6.8 pmol/ L for free T3, 12 - 22 pmol\ L for free T4
and 0.3 - 5.0 ulU/ mL for TSH. All the patients underwent
serological determination of thyroid auto-antibodies anti-
TPO. The auto-antibodies specific for thyroglobulin were also
measured. The normal ranges were 0 - 60 IU/ mL for anti-
thyroglobulin antibodies and 0 - 20 U/ mL for anti-TPO
antibodies. The Kolmogorov-Smirnov Goodness of fit test was
used to control whether the distribution of para-
meters is within the normal distribution. The test showed
that some of the parameters were not in the normal
distribution. Thus, groups were compared with the Kruskal-
Wallis H, followed by the Mann-Whitney U test for serum
thyroid hormone and antibody levels. The data were then
expressed as mean with standard deviation (SD).

RESULTS

The mean age and standard deviation (SD) of the patients
with breast tumour diseases selected for this study were 43.9
*13.1, the age range was 20 - 70 years. The mean age and SD
of the healthy control subjects was 41.54 + 9.9, the age range
was 22 - 60 years. BMI was significantly higher in both
groups, pre-treatment breast cancer group and post-
treatment breast cancer group when compared to normal
control (p < 0.05), both of breast cancer pre-treatment and
post-treatment groups were significantly different when
compared with the fibrocystic group (p= 0.003) (p= 0.000)
respectively. Non-significant difference was found between
the fibrocystic group and normal control group as well as
between two pre-treatment and post-treatment breast cancer
groups.

Patient’s Groups

Post- Pre- . .
Parameter Treatment|Treatment Fll()lz(:czyls)tlc ((:;l_ltsrf)l
(N=37) (N=28) B B

BMI 31.1£5.1* | 30.3 +4.5" | 26.7£4.9* | 27.0£2.3
(kgm-2)

T3 2.23 £0.5N5 (2,13 £0.4N5|2.23 £0.4Ns| 2.02 £0.3
(nmol/L)

FT3 5.8409NS | 6.1£1.2Ns | 6.2+0.8NS 5.7+0.8
(pmol/L)

FT4 16.3+3.2* | 15.6+4.1* | 17.7£2.8N| 18.1+3.3
(pmol/L)

T4 118+14.2Ns|115+£12.5N| 120+9.2Ns {114.3£10.9
(nmol/L)

TSH 2.03+0.4* | 2.1+0.5" |1.8+0.48Ns| 1.8+0.4
(uIU/mL) .03+0. 1+0. .8+0. .8+0.
Anti-TG

NS NS NS
(IU/mL) 24.2+8.13N5(21.6 £7.4Ns| 23.2+7.2N5 | 20.1 £16.7
Anti-TPO

NS NS NS
(IU/mL) 15.3+6.0NS | 17.4+6.5N5 [ 16.7 £5.8 17.2 £5.1

Table 1

NS= Not Significant, *P value < 0.005

Table 1: Mean * SD of Body Mass Index (BMI),
Triiodothyronine (T3), Free thyroxine (FT4), Free
Triiodothyronine, = Thyrotropin  (TSH),  Thyroglobulin
antibodies (Anti-TG) and Anti-thyroid peroxidase antibodies
(Anti-TPO) in post-treatment breast, pre-treatment breast
cancer patients, fibrocystic patients and healthy control
subjects. Post-treatment CA breast refers to the breast cancer
patients who had undergone chemotherapy/ radiotherapy or
hormone therapy or mastectomy for their disease. Pre-
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treatment CA breast refers to the breast cancer patients who
are at the time of diagnosis. Fibrocystic patients are the
patients with benign breast tumour. The control are the
normal healthy subjects.

The T3 measurement showed no significant difference
between breast cancer groups, fibrocystic group and normal
healthy control group (p > 0.05). Free thyroxine
measurements showed significant difference comparing both
the CA breast patients pre-treatment (p= 0.009) and the post-
treatment (p= 0.001) respectively to the control group. The
non-significant difference in free thyroxine levels was found
between the fibrocystic patients and the control groups
(p=0.917). There was a non-significant difference seen in free
thyroxine levels between the fibrocystic patients and the
post-treatment CA breast patients (p= 0.079) as well as
between the fibrocystic patients and the pre-treatment CA
breast patients (p= 0.066). There was a non-significant
difference found in free thyroxine measurements between
the pre-treatment CA breast patients and the post-treatment
CA breast patients (p= 0.419). The thyroxine (T4)
measurements showed no significant difference between the
breast cancer groups, fibrocystic group and the normal
healthy control group (p > 0.05). The free Triiodothyronine
T3 measurements showed no significant difference between
the breast cancer groups, fibrocystic group and the normal
healthy control group (p > 0.05). However, thyrotropin (TSH)
measurements showed significant difference comparing both
the CA breast patients pre-treatment (p= 0.016) and the post-
treatment (p= 0.01) respectively to the control group. There
was no significant difference when compared both the CA
breast patients pre-treatment (p= 0.110) and the post-
treatment (p= 0.069) respectively to the fibrocystic group.
The TSH measurements showed no significant difference
between the fibrocystic patients (p= 0.837) to the control
group. There was a non-significant difference found in the
TSH measurements between the pre-treatment CA breast
patients and the post-treatment CA breast patients (p=0.809).
The thyroid peroxidase antibodies (anti-TPO) measurement
showed no significant difference between the breast cancer
groups, fibrocystic group and the normal healthy control
group (p > 0.05).

DISCUSSION

The breast cancer is a hormone-dependent neoplasm.13 The
conflicting results regarding the clinical correlation between
the breast cancer and the thyroid diseases have been
reported in the previous literature. There are numerous
studies showing the thyroid diseases are common among
women with breast cancer,4 whereas other reports did not
confirm such an association of breast cancer with the thyroid
diseases,!5 and this includes almost every form of thyroid
disease including nodular hyperplasia. This prospective
observational study confirmed the presence of differences in
the serum thyroid hormones and the thyroid antibodies
levels, between the patients with breast cancer who
underwent several types of therapy, the patients with breast
cancer at initial diagnosis and the fibrocystic disease patients
in comparison to control women.

The TSH is the most important thyroid hormone for
diagnosis of hypothyroidism as well as hyperthyroidism.16
The serum levels of TSH above 3.5 mL/L were observed in
21.6% of women with the CA breast and 7.1% of women with
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the CA breast (at time of diagnosis) and 0% of women with
the fibrocystic disease compared to 15.3% of women from
the control group. The mean TSH values were within the
normal range. However, certain studies showed the increased
TSH serum levels and hypothyroidism in breast cancer
patients.17.18 This is inconsistent with the data provided by
other studies that did not demonstrate differences in TSH
values between the breast cancer patients.19.20 In a previous
study (5.4%) breast cancer patients had elevated both the
serum values of TSH and the TPO. Ab. The serum levels of
TPO. Ab and the TG. Ab did not differ significantly between
the individual’s groups (p > 0.05). The study did not confirm
recent reports of higher TPO. Ab in women with the breast
carcinomas.?!

In this study, the serum levels of FT3 which were not
elevated significantly in the breast diseases patients (post-
treatment CA breast, pre-treatment CA breast and fibrocystic
disease) compared to control (p > 0.05). There were non-
significant differences between the breast cancer disease
groups when compared altogether. Some studies showed
significantly higher FT3 in breast cancer patients than the
controls, whereas this change is not seen in this study.1822
Many studies showed the non-significant differences between
the breast cancer patients and the control group in mean
serum FT3 levels.23.24.25

The serum free thyroxine (FT4) was significantly lower in
the breast cancer patients when compared to the controls
(p<0.05). There was no significant difference found between
the pre-treatment CA breast, the fibrocystic disease patients
and the controls (p>0.05). There was also a non-significant
difference in FT4 level between the breast diseases groups
when compared together. In confirmation of these findings
with Kuijpens et al showed a significantly lower level of
serum FT4 in the breast cancer patients (2775) when
compared to the women without the breast cancer.1® Saraiva
et al showed a significantly higher level of FT4 in
postmenopausal women CA breast patients compared to the
women without the breast cancer.2! In 2010, Ditsch et al
showed a significantly higher level of serum FT4 breast
cancer women when compared to control as well as to the
patients with the benign breast tumour (p > 0.05).18

The serum thyroxine T4 level showed no significant
difference between the respective groups in the present
study (p > 0.05). The serum triiodothyronine T3 was
significantly higher in the breast cancer post-treatment
patients compared to the controls. There was no significant
difference found between the respective groups in this study
when compared together. Some studies demonstrated that
there was a decrease in thyroid hormone function in Breast
cancer patients after treatment with chemotherapy,
hormonal therapy, surgery or radiation therapy.26 It appears
that the multiple therapies may influence the development of
thyroid dysfunction via disturbances of the auto-immune
system.2” However, this study shows that there was no
significant influence of therapy on the parameters of thyroid
function when compared to the pre-treatment breast cancer
to the post-treatment cancer patients.

The involvement of thyroid hormone in the development
and differentiation of normal breast tissue has been
established.16 The T3 regulates growth hormones metabolism
and since the differentiation of T3 has an oestrogen-like
effect; therefore, the T3 possibly acts like oestrogen
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effector.2829 In addition investigators found that
triiodothyronine (T3) actions are mediated by specific high-
affinity nuclear receptors (TR), which are encoded by two
genes, TRa and TR [24]. Recent results revealed that the
substantial changes in the expression profile of TH receptors
suggesting a possible dysregulation that could trigger the
breast cancer development.30

Some research studies on the breast cancer cell line
demonstrated that the T3 mimicked the effects of estradiol
(E2).2831 In addition, T3 effects were antagonised by the
simultaneous addition of Tamoxifen (TAM), which is a
competitive inhibitor of E2 binding to the ER. Such effects,
however, were not observed in the ER-negative breast cancer
cell. Dinda et al found in ER-positive breast cancer cells, the
T3 regulates cell cycle progression and the proliferation
which increases the expression of p53 and causing
hyperphosphorylation of pRb by a common mechanism
involving the ER and the T3 receptor (T3R)-mediated.3!
There are certain studies that demonstrate the existence of
specific alterations in TRa and TR gene expression and
suggesting that the dysregulation of the target genes and
transcription of the thyroid hormones could be implicated in
the genesis of these neoplasias.283031

The future studies are needed that should focus on the
thyroid receptors and its impact in order to specify the role in
the breast cancer patients and highlight possible influences
on cancer outgrowth and the progression. Consequently, it
may become a targeted receptor for hormonal therapy.31

CONCLUSION

The subclinical hypothyroidism is seen more frequently in
the breast cancer patients. The levels of thyroid hormones
suggest the dysregulation in breast cancer patients. The
limitations of our study have not been based on the evaluated
ultrasounds, Fine Needle Aspiration (FNA) and other clinical
diagnoses of the thyroid gland. Therefore, the study does not
identify whether the thyroid gland has any defect in patients.
However, these data must be confirmed in the large patient’s
prospective observational study. Patients with breast cancer
should be monitoring thyroid functions before and
throughout the treatment period.
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