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Abstract 
Objective: Distinguishing of metastatic breast carcinoma from nonmammary metastatic carcinomas by 
cytological examination might have some difficulties. The sensitivity of traditional tumor markers for 
immunostaining might be not high enough . The role of GATA3 immunohistochemistry as a novel marker 
of primary and metastatic stages of breast carcinoma in specimens of fine needle aspiration was evaluated. 

Materials and Methods: Sections were taken from 73 cases of FNA samples of metastatic malignancies 
including 38 metastatic breast cancer and 35 nonmammary malignancies were stained with GATA3 
immunohistochemical marker. Samples of FNA were taken from pleural effusion, ascetic fluid and lymph 
nodes. 

Results: Eighty-nine percent (34/38) of metastatic breast carcinoma cases were regarded as GATA3 positive 
expression , while all nonmammary adenocarcinoma samples were GATA3 negative . Most of GATA3 
positive samples showed intense nuclear staining in the majurity of the malignant cells.

Conclusions: GATA3 staining is an important addition to immunohistochemical panels for fine needle 
aspiration samples for distinguishing metastatic breast carcinoma from other malignancy.
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Introduction

Breast cancer is the commonest malignancy 
world wide in woman(1). Nearly 10-15% .Usually the 
history of primary breast carcinoma is well known 
in the majority of patients but some cases presented 
with metastases of unknown origin. Lung, bones, liver 
and pleura are common sites for breast carcinoma 
metastasis. Additionally, although uncommon, lymph 
node metastases may be the presenting symptom for 
occult breast carcinoma (4). Fine needle aspiration (FNA) 
is commonly used to assess the masses in these sites.

Differentiation metastatic breast carcinoma from 
other primary or metastatic malignancies is very important 
for guiding optimal management. Distinguishing these 
masses by using FNA alone might be not enough, 
and more accurate diagnosis necessitate the use of 
immunohistochemical markers like mammoglobin , “a 

mammary-specific member of the uteroglobin family”. 
Overexpression of mammoglobin in breast carcinoma is 
well known. Prevoius rreports stated that mammaglobin 
is a relatively specific and sensitive marker for breast 
carcinomas. other traditional marker is GCDPF-15 
that is controlled by androgen receptors. This antibody 
is useful in the diagnosis of breast carcinoma in the 
metastatic stage in fluid analysis and histopathological 
studies but has low sensitivity and can be found in 
about 50% of breast cancer specimens. However, there 
are an wide variations in the specificity and sensitivity 
of these markers that used for the assessment of these 
carcinomas.

GATA3 is a transcription factor, in human is 
encoded by the GATA 3 gene many studies indicate 
that it has a role in controlling many genes that were 
biologically and clinically important for differentiation 
of different types of tissues and cells(5, 6) . Furthermore; 
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GATA3 is important for control of cellular proliferation 
and movement. Expression of GATA3 is mainly in 
breast epithelia, urothelial tissue and T-lymphocyte and 
it can be detected in serous effusion samples. GATA3 
is useful in distinguishing primary and metastatic breast 
cancer from other metastatic malignancies.

Aim of the study 

Our aim in this study is to evaluate GATA3 
immunohistochemical staining as a usefull marker in 
diagnosis of metastatic breast cancer in FNA specimens. 

Materials and Methods 

This study was conducted in department of 
pathology /Gasi Alhareeri hospital/ Baghdad medical 
city, Baghdad, Iraq during the period between October 
2020 and February 2021.

Seventy-three cases (38 metastatic breast carcinoma 
and 35 non mammary metastatic malignancies) were 
selected for inclusion in this study. FNA aspirate taken 
from the pleural or ascetic fluid and lymph nodes. All 
cases had a diagnosis of primary or metastatic malignancy 
reported on FNA and a cell block containing diagnostic 
material. The cases had a known history of a primary 
tumor and/or subsequent or concurrent histology. 

The primary antibody to GATA3 was used in 
dilution of 1:500. The staining was carried out by 
using “Leica automated immunostainer” with the 
use of retrieval buffer before the addition of the 
primary antibody (30 min). Other markers are used for 
diagnosis of mammary origin like GCDFP-15,by using 
monoclonal antibody anti-Human Mouse Monoclonal 
antibody and mammaglobin, “a mammary-specific 
member of the uteroglobin family”, mouse monoclonal 
antimammaglobin clone304-1A5(DAKO) was used at 

a1:100 dilution. 

“Staining intensity and percentage of stained 
cells for GATA3, mammaglobin and GCDFP-15, 
were recorded and scored as following : 0 (no 
staining), 1+ (weak), 2+ (moderate), or 3+ (strong). 
Percentage of stained cells (0, no stained cells; 1+, 
1%-10% of cells were stained; 2+, 11%-50% of 
cells were stained; 3+, >50% of cells were stained)” 

Statistical Analysis 

“Statistical significance was determined by Fisher’s 
and Chi-square analysis for categorical variables. The 
level of significance was set at 0.05 or less. P value 
equal or less than 0.05 considers to be significant. 
The sensitivity, specificity, Positive predictive value, 
Negative predictive value were calculated”.

Results 

Table-1 showes GATA3 staining in different primary 
tumor sites . GATA3 was positive in 89.4% (34/38) 
of metastatic breast carcinomas. All nonmammary 
carcinomas specimens were negative for GATA3.

There was no statistically difference in GATA3 
staining between different histological subtypes of 
breast carcinoma (Table 2) 

Table 3 shows the score of immunocytochemical 
stains GATA 3, mammaglobin and GCDFP-15 
distribution in positive cases of metastatic breast 
carcinoma. Intense nuclear staining in most of the 
tumour cells were seen in most of positive cases (Figure 
1) 
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Table 1: GATA3 staining results for metastatic malignancies in cell block sections from fine needle aspiration 
specimens 

Table 2: GATA3 staining results in different histological subtypes of breast carcinoma

Histological subtype Total no. Positive GATA3 

ductal 23 21 (91.3%)

Lobular 10 9 (90%)

Papillary 3 2(66%)

Mucinous 1 1(100%)

Metaplastic 1 1(100%)

Total 38 34(89.4%)

Table 3 score of Immunocytochemical stains distribution of GATA3, mammaglobin and GCDFP-15 in 
positive metastatic breast cases

Score GATA3 Mammoglobin GCDFP-15

(1+) weak 2 4 9

(2+)moderate 7 13 7

(3+)Strong 25 9 5

Total 34/74 26/74 21/74
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Figure 1: Fine needle aspiration of metastatic breast carcinoma in pleural fluid (a) Smear (papanicolaou 

stain 40x)(b)GATA 3 positive nuclear staining(cell block-40x).
 

Figure 2: The intensity of GATA3 nuclear staining in the tumor cells 
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Discussion 

The diagnosis of metastatic breast cancer using 
FNA has been shown to be sensitive test with a high 
specificity (11,12). . Cytological assessment of specimens 
and recognition of malignant cells is usually straight-
forward depending on the finding of sheets of cohesive 
cells and nuclear changes of atypia and hyperchromasia. 
Identification of metastatic lobular carcinoma may 
have some difficulties and the diagnosis is reported to 
be less accurate than for metastatic ductal carcinoma 
due to the commonly encountered single cell pattern 
and nuclear changes of low grade with small cell size. 
Previously, immunohistochemical staining used for the 
diagnosis of breast origin has somewhat low sensitivity 
and specificity although some markers like GCDFP-15 
is specific for diagnosis of mammary origin but has low 
sensitivity reaching to 48-71%. 

In our study we found that GATA3 marker as 
compared to GCDFP15 and mammaglobin is more 
sensitive. Positive results appear in 89.4% of cases 
(34/38) of aspirate from metastatic breast cancer.

In previous studies, the rate of positive GATA3 
expression has been estimated from 75 to 100% (7- 9). Lui 
et al. (7) reported that positive GATA3 expression was 
noted in 94% of breast carcinomas.

Leng et al., reported that positive GATA3 result 
was “71% of cell block sections and 89% of smear 
samples”(9). In Braxton et al. (15), GATA3 expression 
had been seen in 75% of FNAs in metastatic breast 
carcinoma. 

The main reason for this variation in the results 
might be linked to the number of samples or in the 
technique used for sample collection and staining.

Cell block material is regarded as better 
method for immunocytochemical staining similar to 
histopathological procedure after fixation and application 
of immunohistochemical stain. 

The variations in GATA3 expression results 
between the previous studies also might be related to the 
scoring system that used in the study (10).

Furthermore, other causes for variation in GATA3 
expression are tumor grade aand tumor molecular type 

in addition to methods of antigen retrieval and dilutions 
(11). 

In our study, GATA3 was negative in all non breast 
carcinomas that selected in this study (lung, thyroid, 
gastrointestinal , female genital tract and urothelial 
carcinomas) which was a statistically significant (p < 
0.001). However, our finding may be linked to limited 
number of samples. Deftereos et al.(10) reported in 
their study that “GATA3 was negative in all cases of 
nonmammary and non urothelial metastatic carcinomas”. 

Other studies reported that GATA3 expression 
could be seen in a relatively significant numbers of non 
mammary carcinoma cases (7, 8, 11, 12, 13, 14). Miettinen et 
al (26) reported GATA3 staining in 37% of pancreatic 
ductal carcinoma cases. Other studies found a significant 
percentage of GATA3 expression in urothelial 
carcinomas (7, 22)

Therefore, these studies concluded that GATA3 
marker is important when added to rhe traditional 
markers for the diagnosis of nonmamary carcinoma. 
Nevertheless, GATA3 staining should be tested in 
addition to clinical, radiological and morphological 
parameters to increase the accuracy the diagnosis. 
However, large number of cases might be needed to 
assess the role of GATA3 expression in nonmammary 
carcinomas. 

GATA3 staining has also been studied in other 
malignancies like parathyroid carcinoma, Hodgkin and 
nonHodgkin lymphomas; however, GATA3 expression 
has higher sensitivity and specificity for breast carcinoma 
and in less extent in urothelial carcinomas.

In this study we found that no one of 11 lung 
adenocarcinoma express GATA3. Previous IHC studies 
also not or rarely reported GATA3 expression in lung 
adenocarcinomas (7, 16, 22). Therefore, in this setting 
GATA3 may be added to a panel like mammoglobin and 
GCDFP-15 for differentiation between breast and lung 
adenocarcinoma to overcome this common problem in 
FNA cytology. 

In the current study, no statistical difference 
was noted between GATA3 expression and different 
subtypes of breast carcinoma (p >0.05). This finding was 
in agreement with prevoius studies (7, 10). 
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In our study, GATA3 expression was negative 
for the benign cells in the specimens. Prevoius reports 
demonstrated a weakly positive expression of GATA3 
in a small percentage of benign lymphoid cells in some 
specimens (12, 15). Other studies not reported GATA3 
expression in these cells (8, 12).

In current study GATA3 expression was highly 
sensitive in comparison to mammaglobin and GCDFP-15, 
and this difference was a statistically significant (p < 
0.05). This was in agreement with previous studies (10, 

11, 15) . 

Seventy-three percent of positive cases showed 
an intense and diffused staining (strong, 3+ score) 
indicating that GATA3 expression was distributed 
equally with low staining variation within the tissue and 
this mean that GATA3 expression is highly dependable 
for highlighting malignant cells in specimens . This 
result was in agreement with previous studies (11, 15).

Addition of mammaglobin to GATA3 markers 
improved GATA3 sensitivity (94%) as it added two 
cases that were negative for GATA3. Meanwhile, 
adding GCDFP-15 to GATA3 not improve sensitivity. 
Therefore, using of GATA3 as a panel with the 
mammaglobin is important for breast carcinomas 
diagnosis. This result was in accordance with previous 
reports (12, 25).

Many previous studies stated that mamoglobin 
is more sensitive than GCDFP-15 but it is usually 
less specific (16, 19). Studying tissue specimens have 
demonstrated mamoglobin staining in 48-72% of breast 
carcinomas. Huo et al.(24) reported that GCDFP-15 
and mammaglobin expression in breast carcinoma 
was 21 and 41% respectively. Yan et al.(29) reported in 
their study that “the differences of mammoglobin and 
GCDFP-15 staining between breast and nonmammary 
carcinomas were statistically significant (P < 0.05) and 
mammoglobin is more sensitive than GCDFP-15 as a 
marker for metastatic breast carcinoma (87 vs. 46%)”. 

Conclusion

GATA3 IHC staining is an important addition to 
IHC panel for FNA samples for distinguishing metastatic 
breast carcinoma from other malignancies. Adding 
mammaglobin to GATA3 could improve the sensitivity.
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