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Abstract

Background: in patients with breast cancer (BC) a high prevalence of benign thyroid diseases (BTD) has been
described, Hashimoto’s thyroiditis accounting for a large extent for this association. The aim of this study was to
evaluate the prevalence of BC in a large group of patients with BTD.

Patients: clinical records of 622 consecutive patients with BTD were examined. BC prevalence in BTD patients was
compared with BC frequency in general population living in the same country.

Results: BC prevalence in patients with BTD (38/622;6.11%) was significantly higher (p=0.0002) with respect to BC
frequency in general population (2.07%). When patients were divided according to the age of menopause, in females
older than 49 years BC frequency in BTD was significantly higher than in age-matched population (7.6% vs 3.3%; p=
0.006), while in female aged 30-49 years BC frequency in BTD was higher but not statistically significant than in age-
matched population (3.7% vs 0.5%; p= 0.06). No significant difference of BC prevalence was found when patients were
grouped according to the diagnosis of thyroid disorders: Graves’ Disease, Hashimoto’s Thyroiditis, Nodular Goiter
associated or not associated with serum thyroid autoantibodies (TAb). No significant difference of BC frequency was
observed between TAb+ (26/377;6.9%) and TAb- (12/245;4.9%) patients. The distribution of known risk factors for
breast malignancies was similar in patients with or without BC.

Conclusion: in patients with BTD the prevalence of BC is significantly higher than the expected, showing the

usefulness of screening for breast malignancy of patients with BTD.
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INTRODUCTION

The relationship between breast cancer (BC) and thyroid diseases has been widely reported in literature (1-7). In
particular a high frequency of autoimmune thyroid disorders has been reported in BC patients and Hashimoto’s
thyroiditis accounts for a large extent for this association (8-11). A high incidence of serum anti thyro-peroxidase
antibodies (TPOAD, marker of autoimmune thyroid disease) was detected both in treated (12) and untreated (13) BC
patients and recently Fiore et al. (14) have demonstrated a positive predictive role of TPOAD in a group of patients with
high malignant BC disease. Besides, Garner et al (15) have found an increased prevalence of BC in a large group of
patients with thyroid malignancy. This observation has been previously reported by other studies (1, 7, 16, 17),
confirming the association between these two malignancies.

Even if an increased frequency of thyroid disorders in patients with BC has been extensively reported, few data are
available on BC frequency in patients with benign thyroid diseases (BTD). In particular Weiss (18) and Simon (19) did
not found an association between BTD and BC, while Moseson (20) reported an increased frequency of BC in patients
treated for hyperthyroidism. However, these works were based only on patients interviews and the criteria used for BTD
diagnosis were not specified.

Aim of this study was to evaluate the prevalence of BC in a large group of patients with autoimmune and non
autoimmune BTD, using well defined diagnostic criteria. The results were compared with the frequency of BC observed
in general population living in the same country. In BTD patients we also evaluated the relevance of the most important
risk factors for breast malignancies such as family history, age of menarche or menopause, number/age of pregnancies,
previous or concomitant estrogens administration and obesity. We found that in patients with BTD the frequency of BC

is significantly higher with respect to the prevalence of BC in general female population.
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PATIENTS AND METHODS

Patients

We studied the prevalence of BC in a large group of patients with BTD. Clinical records of 622 consecutive female
patients with BTD were examined. Patients were not submitted to any specific diagnostic procedure for BC apart for the
standard screening employed in Italian population.

We selected patients aged over than 29 years (mean age: 54.3 + 9.9 years, range 30-84 years), followed at the
Department of Endocrinology, University of Pisa, Italy, since 1995, (mean follow-up: 7.2 + 3.7 years). In all cases the
diagnosis of BC was confirmed by histology.

The prevalence of BC in BTD patients was compared to the frequency of BC in general population living in the same

country (data obtained from the Italian National Institute of Cancer - Istituto Nazionale Tumori, Milano) in 2005 (21).

Methods

All subjects were submitted to clinical and ultrasound thyroid evaluation. Blood samples were drawn for determination
of serum free thyroid hormones (FT4 and FT3), thyroid stimulating hormone (TSH), thyroglobulin antibodies (TgAb),
and thyroperoxidase antibodies (TPOAD). FT4 and FT3 were measured by radio-immune assay (RIA) (FT4 by Liso
Phase kit - normal range 7-17 pg/ml; FT3 by Liso-Phase kit - normal range 2.7-5.7 pg/ml; Technogenetics, s.r.l.,
Milan, Italy). TSH was measured by a sensitive immunoradiometric assay (Delphia Pharmacia, Turku, Finland - normal
range 0.4-3.4pU/ml). TgAb and TPOAD were measured by an immunoenzymatic assay (AIA-Pack TgAb, and TPOAD,
Tosoh, Tokyo, Japan) and expressed as U/mL. Subjects with values of TgAb greater than 30 U/mL and values of
TPOAD greater than 10 U/mL were considered positive for thyroid auto-antibodies (TAb). Ultrasound evaluation of the
thyroid gland was carried out using a commercially available realtime instrument (Aloka SSD 121, Aloka Co., Tokyo,
Japan) using a 7.5-megahertz (MHz) linear transducer. Thyroid volume was calculated according to the formula of the
ellipsoid model (22); 12 mL was considered the upper limit for normal thyroid volume in adult females. The presence
of thyroid nodules, solid or mixed, and thyroid cysts was recorded if they were greater than 10.0 mm. The echodensity
of the thyroid was also examined, and the level of echogenicity was evaluated according to the method of Marcocci et
al. (23). Thyroid scintiscan was performed in all patients with thyroid nodular diseases. Fine needle aspiration for

cytology was performed in all cold nodular lesions. Patients with documented thyroid carcinoma were excluded.

Diagnostic criteria for BTD
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The diagnosis of thyroid disease was performed according to clinical, hormonal and instrumental parameters, including
fine needle aspiration. The diagnosis of autoimmune thyroiditis (AT), associated or not with goiter, was based on
presence of TgAb and TPOADb and hypoechoic pattern of thyroid gland at ultrasound examination. The diagnosis of
Graves’ disease (GD) was established by the presence of diffuse goiter and thyrotoxicosis associated or not with
infiltrative ophtalmopathy. Diagnosis was confirmed by the presence of serum anti-TSH-Receptor antibodies (TRAD)
(TRAK, BRAHMS, Berlin, Germany; normal range <1.5 U/L). Nodular goiter (NG) was defined as a goiter with one or
multiple nodules with no signs of thyroid autoimmunity. Nodular goiter was classified as NGAb+ when associated with

the presence of serum TgAb and/or TPOAb and no hypoechoic pattern of thyroid gland at ultrasound examination.

BTD Distribution

GD was found in 184/622 (29.6%), AT in 148/622 (23.8%), NG in 245/622 (39.4%) and NGAb+ in 45/622 (7.2%).
Out of 622 patients, 523 (84.0%) had normal FT4, FT3 and TSH levels at the moment of the study. In particular, at the
end of follow-up, 99/523 (19.0%) patients were euthyroid with no therapy, 17/523 (3.2 %) had hyperthyroidism
corrected with methimazole and 407/523 (77.8%) had hypothyroidism corrected with L-thyroxine. In this last group
124/407 (30.5%) patients had autoimmune thyroiditis and 283/407 (69.5%) patients became hypothyroid after
radioiodine therapy or thyroidectomy for control of hyperthyroidism or for surgical treatment of large nodular goiter.

99/622 (16.0%) had nodular goiter under L-thyroxine therapy (80 of NG and 19 of NGAb+ groups respectively).

Statistical analysis

Data were analyzed by x” test. Results were considered statistically significant when p was <0.05.
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RESULTS

Prevalence of BC in patients with BTD

BC was detected in 38/622 (6.11%) patients with BTD. The histological diagnosis was infiltrating ductal carcinoma in
33/38 (86.8%) patients and invasive lobular carcinoma in 5/38 (13.2%) patients. In 27/38 (71%) patients BC was
detected after the diagnosis of BTD (range: 1-26 years) and in 11/38 (29%) patients BC was detected before the
diagnosis of BTD (range: 1-28 years). According to the prevalence of BC in Italian females aged more than 29 years
(2.07%), the expected frequency of BC in the group of patients studied should have been 12/622, significantly lower
(Figure 1A) than that detected in patients with BTD (38/622; 6.11%; % test p value = 0.0002).

The mean age of menopause of the study group was 48.5 + 4.7 years and this age was similar in patients with and with
no BC, (47.7 £ 5.5 years vs 48.6 + 4.6 years: p=ns).

When patients were divided in two groups according to the mean age of menopause, in female aged 30-49 years, the
prevalence of BC was 9/241 (3.7%), while according to the prevalence of BC in general age-matched population
(0.52%) the expected frequency should have been lower even if not statistically significant (2/241, Fisher exact test p
value = 0.06). In females older than 49 years, BC was found in 29/381 (7.6%) patients, while according to the
prevalence of BC in general age-matched population (3.27%) the expected frequency should have been significantly
lower (12/381, % test p value = 0.006).

Table 1 summarizes the clinical findings and thyroid therapies in the 38 patients with BC. 14/38 (36.8%) patients were
euthyroid with no treatment, 4/38 (10.5%) had nodular goiter under L-thyroxine suppressive therapy (3 of NG and 1 of
NGADb+ groups respectively), 2/38 (5.3%) had hyperthyroidism corrected with methimazole treatment, 2/38 (5.3%)
patients had autoimmune thyroiditis with hypothyroidism corrected with L-thyroxine, 16/38 (42.1%) patients presented
hypothyroidism corrected with L-thyroxine after radioiodine (I-131) therapy or thyroidectomy for control of
hyperthyroidism or for surgical treatment of large nodular goiter.

BC was diagnosed in 13/184 (7.1%) GD, 10/148 (6.8%) AT, 12/245 (4.9%) NG and 3/45 (6.7%) NGAb+. No
difference was found between these 4 BTD groups. Patients were also grouped according to the presence (TAb+) or the
absence (TAb-) of anti-thyroid antibodies. The overall prevalence of TAb+ was 377/622 (60.6%) patients. The
frequency of BC was not significant different between TAb+ (26/377; 6.9%) and TAb- patients (12/245; 4.9%).

We analyzed the possible relationship between BC and I-131 treatment for hyperthyroidism. The frequency of BC in
patients treated with I-131 therapy (11/172; 6.4%) was not significantly different to that detected in patients not treated
with [-131 therapy (27/450; 6.0%). In particular BC was detected before I-131 treatment in 4/11 (36.4%) patients

(range: 5-23 years) and after I-131 treatment in 7/11 (63.6%) patients (range: 4-17 years).
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Risk factors for BC in patients with BTD

As indicated in Table 2, the distribution of known risk factors for breast malignancy was similar in patients with or

without BC.
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DISCUSSION

Several studies have already provided evidence of a high prevalence of thyroid diseases in patients with BC (1-7, 15). In
particular a high frequency of autoimmune thyroid disorders has been reported in BC patients (8-11) and an elevated
incidence of serum TPOADb has been detected both in treated (12) and untreated (13) BC patients. Even if an increased
frequency of thyroid disorders in patients with BC has been widely reported, few data are available on the frequency of
BC in patients with BTD. In particular Weiss (18) and Simon (19) did not found an association between BTD and BC,
while Moseson (20) reported an increased frequency of BC in patients treated for hyperthyroidism. It is important to
point out that these works were based only on interviews of patients. Aim of this study was to evaluate the prevalence
of BC in a large group of patients with autoimmune and non autoimmune BTD, using well defined diagnostic criteria,
including evaluation of free thyroid hormones and TSH, thyroid ultrasound and scintiscan and cytological diagnosis of
cold thyroid nodules. We examined the clinical records of 622 consecutive patients with BTD followed-up for 7.2 + 3.7
years and results were compared with frequency of BC detected in general population living in the same country. Our
data show that the overall prevalence of BC in patients with BTD is significantly higher than the expected frequency in
Italian female population. Besides, we have also found an increased frequency of BC in older patients with BTD,
reflecting the age-dependent increase of prevalence of BC in general population. The cause of the association between
thyroid diseases and BC is not clear, but it is logical to consider that common genetic, endocrine or environmental risk
factors may be involved. lodine may play a role in this association. Actually, iodine deficiency has been shown to be
involved both in thyroid and breast diseases. lodine is essential for the synthesis of thyroid hormones and its deficiency
is responsible for endemic goiter (24). It is well known that the BC cells and lactating breast tissues are able to express
sodium-iodide symporter (NIS) and iodide uptake is observed in approximately 80% of BC, but not in normal breast
tissue (25). Recently it has also been reported that iodine may modify gene expression in MCF-7 BC cell lines (26).
However, even if iodine is involved in the pathogenesis of both thyroid and breast diseases, further studies are needed to
clarify its possible role in breast malignancy. It is also possible to hypothesized that estrogens may be involved both in
breast tumorigenesis and growth of thyroid gland. Actually ERs are detected in a large part of BC and their interaction
with estrogens is involved in the proliferation of neoplastic cells. Besides ER has been found both in normal and
pathological thyroid tissues (27, 28) and it has been demonstrated that estrogens are involved in proliferation of thyroid
cancer cells (29, 30).

In our series, no significant difference of BC frequency was observed when patients were grouped according to the
diagnosis of thyroid disease. In particular no significant difference was observed between patients with detectable or

undetectable TAb: BC was present in 6.9% of TAb positive patients and 4.9% of TAb negative patients. This result is
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apparently in contrast with the increased frequency of TAb in BC patients that has already been reported (12, 13).
However, it’s important to point out that the prevalence of TAb in our group of patients was 377/622 (60%),
significantly higher than the frequency of TAb in patients with no thyroid diseases and the high frequency of TAb in
our study group could mask the association of TAb and BC.

The frequency of known risk factors for breast malignancy (table 2) was not significant different in patients with or
without BC. It is important to underscore that the role of these factors has been defined in epidemiological studies
involving a large number of patients and that the relatively small size of our sample of BTD patients may not allow to
draw significant conclusions. However, our results show that in our series of patients with BTD the known risk factors
for breast malignancy are equally distributed between females with or without BC. This observation suggests that no
selection bias for known BC risk factors are present in our study group.

A possible relationship between I-131 treatment for hyperthyroidism and development of BC has recently been reported
(31), while previous studies did not show this association (32, 33). Our results showed that the prevalence of BC was
not significantly different in BTD patients treated (6.4%) or not treated (6.0%) with 1-131. This result suggests that
patients with thyroid disease have an increased prevalence of BC that may not be related to I-131 treatment. However,
because of the small number of patients, further studies are needed to clarify the possible association between 1-131
treatment and BC.

In conclusion we have shown a significant increase of BC prevalence in patients with BTD. These data are in agreement
with previous studies that showed an association between breast and thyroid malignancies and between BC and thyroid
autoimmunity. The relationship between breast and thyroid diseases may have an important clinical relevance and

further studies will be needed to shed more light on this point.
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Table 1: Previous and current treatments for thyroid diseases in the 38 patients with benign thyroid diseases
(BTD) and breast cancer (BC).

Current Previous GD AT NG NGAb+ TOTAL
treatment treatment
None / 0 8 3 2 14
Methimazole 1 0 0 0 0
Methimazole / 0 0 2 0 2
/ 0 2 3* 1* 6
L-Thyroxine I-131 11 0 0 0 11
Thyroidectomy | 1 4 0 5
TOTAL 13 10 12 3 38

* L-thyroxine treatment for nodular goiter
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Table 2: Distribution of known breast cancer risk factors in patients with benign thyroid diseases (BTD) with
(BC+) or without (BC-) breast malignancy.

BC risk factors BC+ BC- p
Family history of BC 2/38 (5,3%) 14/584 (2,4%) ns
Mean age of menarche (years + SD) 126 +1.8 12615 ns
Mean age of menopause (years = SD) 477+5.5 48.6 £4.6 ns
Mean number of pregnancies (n° + SD) 22+09 22+1.1 ns
Mean age at first pregnancy (years + SD) 26.0+£3.6 272+5.1 ns
Previous or concomitant estrogens therapies 6/38 (15.8%) 194/584 (33,2%) ns (*)
Mean years of estrogens therapy (years + SD) 43+7,0 6,0 = 18,9 years ns
Obesity 16/38 (42,1%) 271/584 (46,4%) ns

* Not significant because of the small size of the patients’ group
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Figure 1. Prevalence of breast cancer (BC) in patients with benign thyroid diseases (BTD: grey columns) and

Italian female population (General Population: black columns).
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The prevalence of BC was significantly higher in patients with BTD than in Italian female population (panel A). When
patients were divided according to the age of menopause (panel B), in females older than 49 years BC frequency in
BTD was significantly higher than in age-matched population (7.6% vs 3.3%; p= 0.006), while in female aged 30-49
years BC frequency in BTD was higher but not statistically significant than in age-matched population (3.7% vs 0.5%;

p=10.06).
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