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ABSTRACT
Objective: The association of breast cancer and thyroid autoimmunity has been suggested by many studies in the literature, but the causality still needed
to be proven. With this study we aimed to search the correlation between thyroid autoimmunity and breast cancer prognostic factors.
Materials and Methods: To this prospective cohort study 200 consecutive breast cancer patients, who were operated in our clinic were included.
Patients’ serum thyroid hormone, anti-thyroglobuline (anti-TG) and anti-thyroid peroxidase (anti-TPO) levels and tumors’ prognostic parameters (tumor
size, axillary involvement, histological grade, lymphovascular invasion, receptor status, Ki-67 proliferation index) were collected. The correlation between
serum thyroid autoantibody levels and tumor’s prognostic factors were studied.
Results: The prevalence of thyroid autoimmunity (high levels of serum anti-TPO and/or anti-TG) was 18.5% (n=37). Patients with thyroid autoimmunity had a significant lower rate of axillary involvement and a lower rate of Ki-67 proliferation index (22% vs. 46% [p=0,007] and 12.73% vs. 20.72%
[p=0.025], respectively) and were more commonly included to the “low-risk” group (<14%) according to their Ki-67 scores (68% vs. 46%; p=0.015).
Other parameters did not differ between the two groups.
Conclusion: We found a favorable correlation between thyroid autoimmunity and axillary involvement and also Ki-67 proliferation index score, which
are two crucial and strongly predictive parameters of breast cancer prognoses. This supports the idea of thyroid autoimmunity being a favorable prognostic
parameter. Further studies are necessary to investigate the reasons of protective or predictive effect of high thyroid peroxidase levels in breast cancer patients.
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Introduction
The higher prevalence of both benign thyroid diseases and breast cancer in women compared to men and their increased prevalence in
the postmenopausal period suggest that certain shared factors may be influential in the etiology of these two diseases. Some studies determined that the prevalence of AITD (auto-immune thyroid disease) was higher among breast cancer patients (1-4). A recent meta-analysis
reported a significant increase in the risk of breast cancer detection in a person with AITD [odds ratio (OR): 2.92] (5). As a consequent
step, the researchers investigated whether the concomitance of AITD in breast cancer patients had an effect on the disease prognosis upon
which they obtained conflicting results. While the concomitance of AITD was reported as a positive prognostic factor in some papers
(6-10), other papers defended the contrary position (2, 11). This study investigated the correlation between AITD and breast cancer prognostic factors. The hypothesis of the study was constructed as follows: prognostic parameters are observed to be more positive in breast
cancer patients with concomitant AITD and AITD constitutes a positive prognostic factor for breast cancer.

Materials and Methods
Study Type and Population
This study was planned as a prospective cohort study. The study population consisted of patients scheduled for surgery at our clinic with
diagnosis of breast cancer. Within this cohort, patients with at least one of their thyroid autoantibodies at a high level were considered
“AITD-positive” while patients with both thyroid autoantibodies at a high level were considered “AITD-negative.”
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Table 1. Inclusion and exclusion criteria for the
study
Study inclusion criteria:
1. Having been diagnosed with histopathological breast cancer
in the pre-operative period
2. Having accepted taking part in the study and providing
patient consent
Study exclusion criteria:
1. Not agreeing to take part in the study
2. Stage 4 breast cancer diseases
3. Previous surgery due to thyroid disease or current drug
therapy

Ethics Committee Approval for the Study
The approval from the Ethics Committee for this study was obtained
from the “Research-Review Commission” of our hospital with the issue number B.30.2.MAR.0.01.02/AEK/750.
Inclusion and Exclusion Criteria for the Study
The patients who presented to our clinic for treatment with breast cancer
diagnosis and met the study inclusion criteria were included in the study
(Table 1). Before the patients were included in the study, their consents were received.
Study objectives
Primary objective of the study:
•

To compare the prognostic and predictive parameters of breast
cancer patients that has concomitant AITD (tumor stage, tumor
size, axillary lymph node involvement, histological degree, lymphovascular invasion, hormone receptor status, c-erbB2 expression, multifocality/multicentricity) with breast cancer patients
that do not have concomitant AITD.

Secondary objective of the study:
• Identification of AITD prevalence in breast cancer patients.

Collection of Serum Specimens
Before surgery, 10 cc blood samples were collected from the patients in
a yellow tube (tube containing a separator and a coagulation activator)
and sent to the laboratory for analysis.
Recorded and Measured Variables
The demographic information of individuals included in the study
(sex, age, menopausal status) and their serum thyroid hormone and
antibody levels [thyroid stimulating hormone (TSH), free-T3 (s-T3),
freet-T4 (s-T4), anti-thyroid peroxidase (anti-TPO), anti-thyroglobulin (anti-Tg)] was recorded. The upper limits in thyroid antibody
levels were accepted as 34 IU/mL for anti-TPO and as 115 IU/mL for
anti-TG. Patients with at least one of these values at a high level were
considered AITD-positive. The normal ranges for TSH, s-T3 and s-T4
were accepted as 0.27-4.2 uIU/mL, 1.8-4.6 pg/dL and 1-1.8 ng/dL,
respectively.
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Additionally, the cancer stages of patients as per staging by American
Joint Committee on Cancer (AJCC), tumor diameter, histological degree of the tumor as per the Modified Scarff-Bloom-Richardson grading
system, lymphovascular invasion status, hormone (estrogen and progesterone) receptor expression, c-erbB2 expression, Ki-67 proliferation

index, metastasis status in axillary lymph nodes and multicentricity/
multifocality were recorded based on their pathology reports. For all
metastases larger than 0.2 mm in the axillary lymph nodes on the same
side as the tumor, the axilla was considered positive (N+). Tumoral
invasion in all the lymphatic and vascular structures around the tumor
was considered as lymphovascular invasion. The tumors observed to
have estrogen and/or progesterone receptors in at least 5 out of 100
cells that examined were considered positive while cells observed with
less than 5 receptors were considered negative. As for the c-erbB2 assessment, tumors identified to be 3+ or 2+ with immunohistochemical
method and observed to have amplification according to the FISH
(fluorescence in situ hybridisation) test were accepted c-erbB2-positive
while other tumors were accepted c-erbB2. During molecular subtying classification, tumors that were estrogen receptor-positive and
c-erbB2-negative were considered as “Luminal A”, tumors that were
estrogen receptor-positive, c-erbB2-positive with a high proliferation
score as “Luminal B”, tumors that were estrogen receptor-negative,
but c-erbB2-positive as “Her-2 type” and tumors that were estrogen
receptor-negative and c-erbB2-negative as “triple negative.” In the
Ki-67 proliferation index analysis, the immunohistochemical (IHC)
staining method was used. The ratio of cancer cells that were stained
with nuclear antigen Ki-67 under light microscope to the total cancer
cells was recorded as a percentage value. As accepted in the literature,
those with an index value <14% were accepted low risk (12).
Statistical analysis
The study data were recorded and statistically analyzed using the SPSS
(Statistical Package for the Social Sciences) version 19 (IBM Corporation, New York, United States of America) software program. For the
comparison of categorical data, the Chi-square test was used and for
the comparison of perpetual data, the independent student t test was
used. During the analysis of categorical data, the “odds ratio (OR)”
was also calculated and the OR remained within the 95% confidence
interval. The results were illustrated as average value ± standard deviation. For the analysis, a p value below 0.05 was considered significant.
Findings

Demographic, Clinical and Pathological Findings
Two hundred consecutive patients operated on at our clinic with the
diagnosis of breast cancer between “1, June, 2012 and 1, June, 2014”
were included in the study. All of the patients were female and the average age was calculated as 52.59±12.85 [26-90]. Their average age at
menarche was found as 13.44±2.87 [11-14] years, average menopausal
age as 47.31±4.42 [37-55] years and average age at first pregnancy
as 23.31±5.4 [14-39] years. The rate of miscarriage among patients
included in the study was 24.2% and the rate of abortion was 31.9%.
For menopausal patients, 10.8% of them had received hormone replacement therapy and 23.9% of them had breast cancer in their family history (Table 2).
When the thyroid hormone and autoantibody levels of the patients
were examined, the autoimmunity prevalence was identified as 18.5%
(n=37). Twenty-four (64.9%) of these 37 patients were found to be
autoimmune euthyroidic, 8 of them (%21.6) hyperthyroidic, 4 of
them (10.8%) subclinical hyperthyroidic and 1 (2.7%) of them hyperthyroidic. Eight (4.9%) out of 163 patients not observed to have
any auto-immunities were observed as subclinical hyperthyroidic, 3 of
them (1.8%) as hyperthyroidic, 2 of them (1.2%) as hyperthyroidic
and 1 of them (0.6%) as subclinical hyperthyroidic. The remaining
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Table 2. Demographic characteristics of patients
Age (average years±SD [range])

52.59 ±12.85 [26-90]

Age of menarche (average years±SD
[range])

13.44±2.87 [11-14]

Menopausal age (average years±SD
[range])

47.31±4.42 [37-55]

Age at first pregnancy (average years±SD
[range])

23.31±5.4 [14-39]

Miscarriage rate (%)

24.2

Abortion rate (%)

31.9

Rate of having received HRT* (%)

10.8

Rate of breast cancer in family history (%)

23.9

*HRT=hormone replacement therapy

Table 3. Distribution of patients as per their thyroid
functions
n (%)
Autoimmunity (+)
euthyroidic

24 (64.9)

hyperthyroidic

8 (21.6)

subclinical hyperthyroidic

4 (10.8)

hyperthyroidic

1 (2.7)

Autoimmunity (-)
euthyroidic

149 (91.5)

subclinical hyperthyroidic

8 (4.9)

hyperthyroidic

3 (1.8)

hyperthyroidic

2 (1.2)

subclinical hyperthyroidic

1 (0.6)

Table 4. Tumor characteristics
		
Stage

Histological type
Molecular sub-types

n (%)

Stage 1

60 (28.1)

Stage 2

90 (43.3)

Stage 3

50 (23.6)

Invasive ductal carcinoma

174 (87)

Invasive lobular carcinoma

19 (9.5)

Other

7 (3.5)

Luminal A

104 (51.7)

Luminal B

26 (12.9)

Her-2

22 (11.4)

Triple negative

48 (23.9)

149 (91.5%) patients were observed to have normal thyroid autoantibody and hormone levels (Table 3).
A great majority of the patients (n=90) included in our study had stage
II tumors, 87% had invasive ductal types and 9.5% had invasive lobu-

lar cancers. Considering the molecular sub-types, 51.7% of them were
observed to have Luminal A breast cancer and 23.9% triple negative
breast cancer (Table 4).

Effect of thyroid autoimmunity on the breast cancer prognostic
factors
The rate of axillary involvement in patients observed to have autoimmunity was significantly lower as compared to those not observed
to have autoimmunity (22% vs. 46%; p=0.007; OR:0.328 [0.1410.761]). While the Ki-67 proliferation index average was 12.73% [080] in patients with accompanying autoimmunity was, it was calculated as 20.72% [0-90] for other patients (p=0.025). Considering the
rates of inclusion in the low risk group (<14%) as per Ki-67 index),
68% of the patients with accompanying autoimmunity were in the
low risk group whereas this rate was calculated as 46% in the other
group (p=0.015; OR:2.565 [1.178-5.585]). No significant differences
were identified between two groups with respect to other prognostic
factors (Table 5).

Discussion and Conclusions
In this prospective cohort study investigating the effect of thyroid autoimmunity on breast cancer prognostic and predictive factors, the
rate of axillary lymph nodule involvement in breast cancer patients
with accompanying autoimmunity was observed to be significantly
lower in comparison with other patients. The average Ki-67 proliferation index in breast cancer patients with accompanying autoimmunity
was identified to be significantly lower than the other patient group
and more patients were included in the low-risk group with respect to
Ki-67 proliferation index. No differences were observed between two
groups in terms of other parameters.
The fact that the target population of both breast cancer and thyroid
diseases is women and that its incidence peaks in the post-menopausal
period led the researchers to investigate the potential association between these two diseases and several benign thyroid diseases to date
have been association with breast cancer (1-4). A recently published
meta-analysis reviewed all these studies and concluded that there was
an association between breast cancer and autoimmune thyroid disease
(5). These were then following by studies comparing the thyroid autoimmunity and breast cancer prognostic parameters (6-10). Certain
publications defended that the rising anti-TPO levels in breast cancer
patients with accompanying autoimmunity constituted a positive parameter in terms of cancer prognosis. These papers specified that rising
antibody levels constituted a parameter at least as important as axillary lymph node involvement and tumor size (7, 8). However, a study
that was published alter claimed that autoimmunity was a negative
prognostic factor for breast cancer. This study conducted by Cengiz et
al. (11) emphasized that lymphovascular invasion and axillary lymph
node involvement rates were higher in breast cancer patients with accompanying immunity. In our study, axillary lymph node involvement
rate (22%) in breast cancer patients with accompanying autoimmunity was observed to be significantly lower in comparison with the
other group (46%). The lower rate of axillary lymph node involvement
in patients with autoimmunity (+) could be attributed to the high level
of anti-TPO in this group. Even though thyroid autoantibodies are
known to play an important role on cellular cytotoxicity in thyroid, a
similar effect has not yet been demonstrated for the breast tissue (13).
Both breast tissue and thyroid tissue transmit iodine from their membranes to the inside of cells (1). Therefore, both tissues demonstrate
antigenic characteristics due to sodium-iodide-symporter canals and
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Table 5. Comparison of autoimmunity and breast cancer prognostic parameters
		
Autoimmunity present
		 (n=37)
Tumor diameter: mm (avg±SD)		

24.97 ±14.55

Autoimmunity none
(n=163)
24.60 ±13.82

Axillary involvement: n(%)
Positive
8 (22)
75 (46)
				
				
Histological Grade: n(%)
LVP**; n(%)

Negative

29 (78)

88 (54)

1&2

21 (56)

80 (49)

Number of tumor foci: n(%)

0.482

3

16 (44)

83 (51)

16 (43)

94 (58)

Negative

21 (57)

69 (42)

12.73 [0-80]

20.72 [0-90]

0.025

25 (68)

75 (46)

0.015;

<14

				
≥14
12 (32)
88 (54)
Molecular sub-type: n(%)

0,889
0.007;
OR*=0.328
[0.141-0.761]

Positive

Ki-67; % avg[range] 		
Ki-67 <14 vs. ≥14; n(%)

p

Luminal A

17 (46)

86 (52)

Luminal B

3 (8)

23 (14)

Her-2 (+)

6 (16)

17 (10)

Basal type

11 (30)

37 (24)

multifocality

1 (3)

18 (11)

multicentricity

2 (5)

11 (7)

unifocality

34 (92)

135 (82)

0.116

OR*=2.565
[1.178-5.585]
0.446

0.273

* Odds ratio
** Lymphovascular invasion

peroxidase activity (14, 15). However, anti-TPO antibodies have not
yet been proven to engage in interaction with receptors located on cancerous breast tissue and the mechanism through which it reduces axillary lymph node involvement should be the subject of future studies.
Tumor proliferation has a very important role in predicting its recurrence risk (16, 17). Ki-67, which was defined by Gerdes et al. in
1980s, is a nuclear protein associated with cellular proliferation (18)
and several studies to date have demonstrated high Ki-67 values to be
a poor prognostic parameter showing tumor aggressiveness and it has
been observed that patients with high Ki-67 values have lower survival
rates (19-22). In our study, Ki-67 proliferation index was observed
to be significantly lower in the patient population with accompanying autoimmunity (12.73% vs. 20.72%). Significantly more patients
in the group of patients with autoimmunity were in the group with
low risk in terms of Ki-67 index (<14%) (68% vs. 46%). The fact
that proliferation is lower in patients with accompanying autoimmunity is a positive prognostic parameter and supports the hypothesis in
our study. The development mechanism of this association is not yet
known. To the best of our knowledge, K-67 index was compared with
autoimmunity for the first time in this study in the literature with
meaningful results obtained.
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No reliable data demonstrating the prevalence of autoimmune thyroid
diseases in Turkey have yet been reported. This prevalence is at the
level of 1-2% in the United States of America (23, 24). The frequency
of AITD in breast cancer patients progressing with significant or subclinical hyperthyroidism was reported as 30% while high thyroid antibody level was reported as 34% (7, 25). In a study we previously con-

ducted on 100 breast cancer patients and 100 healthy control group
subjects, the high thyroid autoantibody level prevalence was identified
as 25% for cancer patients and as 18% for healthy subjects (6). In this
study, which has been conducted on 200 women with breast cancer,
high thyroid autoantibody level prevalence was calculated as 18.5%
in breast cancer women. Identification of the prevalence of autoimmune diseases in healthy subjects and breast cancer patients in Turkey
through community-based studies to be conducted with larger cohorts
would provide remarkable contribution to the literature.
The strength of this study is that it is one of the two largest studies in terms of sample size among prospective studies investigating this subject in the literature. Another strong point of this study
is that it compared Ki-67 mutation index and autoimmunity. As
for the weakness of the study, it is the fact that we did not have
5-year-survival rate values while making interpretations about
breast cancer prognosis. However, it is planned to determine the
5-year-survival values of the cohort and then to identify whether autoimmunity makes a difference by way of contribution to the literature.
The lower rate of axillary involvement in breast cancer patients with
accompanying AITD and the lower Ki-67 infiltration index of the tumors in this group according to the results of this study may suggest
that thyroid autoimmunity may accompany positive prognostic factors with respect to breast cancer. For that reason, we are convinced
that screening persons diagnosed with breast cancer for autoantibody
levels would be useful in that it may not only enable diagnosis and
timely treatment of the concomitant AITD, if any, but it may also offer information on prognostic factors for breast cancer.
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