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Abstract
Aim: Our study aims to find the relationship between the degree of GATA-3 expression in breast cancer and other prognostic factors
such as ER, PR, HER-2, Ki67, and axillary metastasis.
Materials and Methods: The cases in which GATA-3 immunohistochemical staining was applied to breast cancer tissues between
2018 and 2020 were detected. Immunohistochemically stained preparations of ER, PRG, GATA-3, Ki-67, and HER-2 of these cases
were obtained from the hospital archive and evaluated by two pathologists.
Results: As a result, GATA-3 was directly proportional to PR and ER and inversely proportional to Ki 67. GATA-3 expression was
associated with a higher Ki-67 mitotic index compared to the percentage of ER and PR expression.
Conclusion: According to the results of our study, indicating GATA-3 positivity and negativity as well as the degree of expression in
the pathology reports of breast tumors will help the clinician in terms of differentiation and prognosis of the tumor. Finally, breast
tumors with high GATA-3 loss should be evaluated as more primitive tumors and the patients with these tumors should be followed
up more closely.
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INTRODUCTION
GATA binding protein 3 is one of the six members of the
GATA family of zinc-finger transcription factors that
recognize a specific nucleotide sequence in the promoter
region of target genes (1).
GATA-related genes are involved in the complex regulatory
pathways and the development of mammary glands and
thymocytes (2,3).
More specifically, GATA-3 plays an essential role in
regulating mammary-gland morphogenesis and luminal
cell differentiation and has been identified to play an
important role in tumor initiation. GATA-3 is required
for luminal cell differentiation of glands in breast tissue
development. (3,4).

cell maturation loss and poor prognosis in breast cancers
(3,9-10).
Our study aimed to present our 2-year singlecenter experience by correlating our GATA-3
immunohistochemical staining results in breast cancer
patients with relation of the other prognostic parameters.

MATERIALS and METHODS
The cases in which GATA-3 immunohistochemical
staining was applied to breast cancer tissues between
2018 and 2020 were detected. Immunohistochemically
stained preparations of ER, PRG, GATA-3, Ki-67, and HER2 of these cases were obtained from the hospital archive
and evaluated by two pathologists.

GATA-3 is used in daily pathology practice as a primary
tumor marker for breast and urothelial carcinomas,
especially in metastatic tumors, and for typing in kidney
and salivary gland tumors. (5-8).

The
entire
tissue
was
examined
in
the
immunohistochemically stained preparations of ER, PR,
Ki 67, and GATA-3; nuclear stained cells were accepted
as positive and a 100-point scoring was made for each
case. The lymph node metastasis status of the cases was
obtained from the hospital information system.

Despite its multi-specific nature, loss of function in the
GATA-3 gene has recently been associated with the breast

Patients
whose ER,
PR, GATA 3, and
67
immunohistochemical stains were not in the archive were
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scored two by HER-2 immunohistochemical staining
and whose metastasis status was unknown were not
included in the study. Ki 67 was grouped as 1 between
0 and 15, 2 between 15 and 50 and 3 between 50 and
100. GATA-3 was classified into 4 groups as 1 between
0-25%, 2 between 25% and 50%, 3 between 50% and 90%,
and 4 over 90%. ER and PR percentages were grouped
as 0-1-2-3 as specified in the CAP protocol. If the score
of HER-2 immunohistochemical stain was 3 positive (3+),
HER-2 was considered positive, but if the score was 1 or
0 it was considered negative. The ones with the score of
2 positive (2+) were not included in the study. Biopsy or
histopathological examination of the axillary dissection
material was scored 1 if metastasis was present and
scored 0 if metastasis was not present. Those with
unknown metastasis status in the hospital system were
not included in the study.
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Figure 1. GATA 3 expression patterns in breast carcinoma; diffuse
and dense expression (>%90 positive) (A), partial intensity loss
(%50-90 positive) (B), partial intensity and prevalence loss (%2550 positive) (C), prominent intensity and prevalence loss (%0-25
positive) (D)

Statistical Analysis
Mean and standard deviation were given as descriptive
statistics for numerical variables, and frequency and
percentage values were given for ordinal variables.
Relationships between numerical variables were evaluated
using Pearson's correlation coefficient. Relationships
between ordinal variables were evaluated using the
Goodman-Kruskal Gamma coefficient. Analyzes were
performed using Jamovi 1.6.3 and R 4.0.3 programs. A
value of p <0.05 was considered significant.

RESULTS
Sixty-four female patients between the ages of 27 and 74
were included in our study. The ER, PRG, HER-2, Ki-67, and
GATA-3 values and histological subtypes of breast tumor
tissues of the patients were summarized in Table 1. GATA3 immunohistochemical staining patterns are shown in

the Figure 1. According to our results, while the loss of
GATA-3 expression increased there was a decrease in ER
and PR expression and an increase in the Ki-67 index in the
comparison of paired groups in the Pearson’s correlation
analysis (p <0.01) (Tables 2,3,4).
Table 1. Descriptive findings of ER, PR, HER-2-metastasis Ki 67, and
metastasis statue of breast cancers
N

%

ER
+1
+2
+3
0
PR
+1
+2
+3
0
HER-2
Positive
Negative
Ki67
0-15% (1)
15-50% (2)
50-100% (3)
Mean(%)
GATA-3
4+
3+
2+
1+
0
Metastasis statue
Metastasis exist
Metastasis absent
Histological subtype
Invasive breast carcinoma (NOS)
Mucinous
Lobular
Neuroendocrine
Encapsulated papillary

5
5
34
20

53
8
8
31

2
9
29
24

3
14
45
37.5

26
38

40
60

11
42
11
30.5±22

17
66
17

34
16
9
4
1

53
25
14
6
1.5

51
13
58
3
1
1
1

90
5
1.5
1.5
1.5

ER: The estrogen receptor, PR: Progesterone receptor,
HER-2:Herceptin-2, NOS: Not other specified
Table 2. GATA-3 and ER compliance table
ER
GATA-3

0

1

2

3

0

1 (%5)

0

0

0

1

4 (%20)

0

0

0

2

6 (%30)

0

2 (%40)

1(%3)

3

6 (%30)

3(%60)

2 (%40)

5(%15)

4

3 (%15)

2(%40)

1(%20)

28(%82)

ER: Estrogen receptor, PR: Progesteron receptor
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According to our findings, GATA-3 expression was directly
related with the ER and PR expression, inversely related
with Ki-67 index and associated with good prognosis.

Table 3. GATA 3, ER, PR, Ki 67 values of the cases
Mean (%)

SD (±)

Gata-3

71.8

32.3

ER

55.5

44.3

PR

39.4

39.2

Ki 67

30.5

22.69

In the studies in literature, a correlation was found between
ER and GATA-3 expression (21).
In our results, the correlation coefficient of GATA-3
expression compared with Ki 67, which was higher than
ER, suggests that GATA-3 is at least as important as ER in
terms of prognosis.

ER: Estrogen receptor, PR: Progesteron receptor
Table 4. Pearson correlation values between the ER, PR, GATA-3, and
Ki 67 parameters of the cases
Gata-3

Ki-67

ER

0.66

0.4*

PR

0.66

0.4*

Ki-67

-0.54*

*

*
*

The relationship between GATA 3 and metastasis and
HER-2 positivity, which are poor prognostic parameters,
was not significant. This may be due to the retrospective
nature of our study. In addition, the majority of the patients
were metastatic and therefore, our patient distribution
was not homogeneous.

p<0.001; ER: Estrogen receptor, PR: Progesteron receptor

The number of metastatic patients was 51 and the number
of non-metastatic patients was 13. While no GATA-3 loss
was observed in 9 (69%) of 13 non-metastatic patients 26
metastatic patients had GATA-3 loss. According to our
results, no relationship was found between GATA-3 and
metastatic status (p >0.01).
Of the cases in our study, 26 were HER-2 positive and 38
were HER-2 negative. While 58% (15/26) of HER-2 positive
cases had GATA-3 loss %40 (15/38) of HER-2 negative
cases had GATA-3 loss. Although the rate of positive
cases was higher than the rate of negative cases there
was no statistically significant relationship between HER2 positivity, which was a poor prognostic factor, and loss
of GATA-3.
There was no relationship between age and GATA-3
status. Most of the cases were invasive breast carcinoma
of the nonspecific type (90%) and the statistical analysis
results could not be obtained as the other types were very
few in our series.

DISCUSSION
Breast cancer is an increasingly common type of cancer
in our country as well as in the developing countries (12).
We know that good and severe prognostic parameters
in breast cancer affect the treatment and follow-up
modalities. According to the Breast Tumor’s Volume in the
publication of the WHO Classification of Tumors, ER and
HER-2 are used as prognostic markers in breast cancers.
In addition to these, many immunohistochemical markers
that may be related to the prognosis of breast cancer have
been studied in literature (13-19). As such, there has been
keen interest in the potential role of GATA-3 dysregulation
in the pathogenesis of breast cancer (20).
In our study, GATA-3 expression in breast cancers was
important as it analyzed its relationship with the other
prognostic parameters.

In conclusion, we defined GATA-3 expression in breast
cancers concerning the other good prognostic parameters
(ER, PR) in our two years of experience. GATA-3 loss was
associated with the poor prognostic parameter, Ki-67.
Most of the studies in literature support our results (18).
According to our results, the loss of staining in GATA-3
expression was converted to the other poor prognostic
factors (Loss of ER and PR expression and high Ki-67
labeling index ) that we studied in breast tumors.

LIMITATIONS
The limitations of our study are as follows: The number
of cases was low; the sampling was not homogenous;
and it did not include the data on the treatment response.
Further studies investigating the relationship of GATA-3
with the response to the treatment in breast carcinomas
are needed. Since the materials used were obtained from
the needle biopsies the relationship between the tumor's
histological grade and the other prognostic factors such
as tumor diameter and GATA-3 could not be evaluated.

CONCLUSION
According to the results of our study, indicating GATA3 positivity and negativity as well as the degree of
expression in the pathology reports of breast tumors will
help the clinician in terms of differentiation and prognosis
of the tumor. Finally, breast tumors with high GATA-3 loss
should be evaluated as more primitive tumors and the
patients with these tumors should be followed up more
closely.
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