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Introduction: GATA-3 binding protein has been described as a diagnostic immunohistochemical marker 
for urothelial cancer with high sensitivity and specicity. The purpose of this study was the evaluation of 

immunohistochemical expression of GATA-3 in urothelial  cancer.  It was observational study where 50 Material And Methods:
consecutive cases of urothelial carcinoma were included between May 2023 and April 2024. All the cases were 
histopathologically evaluated and immunohistochemically stained for GATA-3 binding protein. Only nuclear staining was 
evaluated on the basis of intensity as well as percentage.  GATA-3 expression were seen in 84 % cases of urothelial Result:
cancer. GATA-3 expression were signicantly correlated with histological grade and muscle invasion with weaker or negative 
expression was seen in high grade and muscle invasive tumor as compared to low grade and non- invasive neoplasm . 
Signicantly weaker expression of GATA-3 was observed in cases with severe nuclear pleomorphism, mitosis > 10/10 hpf , 
presence of necrosis.  GATA-3 is a sensitive  marker for urothelial cancer. GATA-3 can be effectively used in Conclusion:
predicting the probable grade and invasion in biopsy tissue with poor morphological characteristic.
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INTRODUCTION
thBladder cancer ranks 10  in the world in terms of incidence. 

th thIndia ranks 17  in terms of the number of cases and 19  in 
terms of the number of deaths. The incidence of these cases 
varies within the Indian population. The incidence of bladder 
cancer varies considerably in different geographical regions 

[ 1 ]  of the world. Urothelial  carcinoma accounts for 
[2]approximately 90% of malignancies of the bladder.  

Occupations that are particularly susceptible to exposure to 
aromatic amines include rubber workers, hairdressers, 
painters, leather workers, aluminum workers, petroleum 

[3]workers and others. The main symptom that indicates 
[4 ,5 ]bladder cancer is painless hematuria.  Urothelial 

carcinoma is divided into two categories depending on the 
extent of invasion into the bladder wall: non-muscle invasive 
bladder cancer (NMBC) and muscle invasive bladder cancer 
(MIBC). Despite extensive surgery and additional therapeutic 
measures, the 5-year overall survival (OS) rate for muscle-

[6]invasive bladder cancer (MIBC) is approximately 36%.   
Invasive high grade urothelial cancer may be  difcult to 
distinguish from other genitourinary lesion such as prostatic 

[7-9]and renal carcinoma.  

Urothelial carcinoma (UC) has a remarkable propensity for 
divergent differentiation, resulting in a number of different 
histologic variants. Several forms of urothelial carcinoma, 
including micropapillary, plasmacytoid, small cell and 
sarcomatoid variants, have very aggressive features and are 

[ 6 ]  associated with unfavorable cl inical  outcomes.
Immunohistochemistry is often used to distinguish between 

[7] ] the different diagnoses.  

GATA binding protein 3 (GATA-3) is an immunohistochemical 
marker that has high sensitivity and specicity in identifying 

urothelial differentiation.GATA-3 is a transcription factor that 
belongs to the GATA family. Compared to other markers 
associated with urothelial cells, GATA-3 has a higher 
sensitivity than uroplakin III and a higher specicity than p63, 

[10-12]  S100P and thrombomodulin. There have been few studies 
done to study expression in different grade, stage and 
histological variants of urothelial cancer with variable results. 
[13-16]

MATERIAL AND METHOD
The present observational study has been conducted in the 
Department of Pathology, B.R.D. Medical college Gorakhpur, 
from May-2023 to April -2024. Total  50 cases of urothelial 
carcinoma were taken and after taking informed and written 
consent, histopathological diagnosis was made and 
immunohistochemical study of GATA-3 immunostain by using 
avidin biotin peroxidise. Neuroblastoma tissues taken as 
positive control.

Clinicoradiological suspected cases included, previuos 
biopsy tissue of cases in follow up and patients who agreed to 
sign on consent form. Poorly preserved and inadequate 
samples, autolysed samples and cases in which proper 
clinical history and radiological details not available were 
excluded from the study.

Histopathological examination – Biopsy samples were 
collected and xed in 10% formalin, after processing parafn 
embedded tissue blocks were prepared. Thin sections of 3-4 
micron were cut, after dewaxing stained by hematoxylin and 
eosin stain and histopathological examination was done. 
Freshly cut sections were also used for immunostaining 

Evaluation Of Immunohistochemical Staining Of GATA 3 
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Immunoreactivity was evaluated on the basis of percentage 
(%) of cells stained, pattern of staining (nuclear staining) and 
intensity of the stain.  Standard slides were examined under 
high power (40x) of microscope and this was followed by 
counting of the cells. Random ten high power elds were 
selected, and cells were counted in each eld in a zig zag 
fashion.

A scale of 0 to 4+ was used. 

Percentage Of Tumor Cells Stained By GATA-3 Was Scored 
As Follows:
Scoring of GATA-3 immunoexpression Percentage of the 
stained cells(%)
1. No tumor cells stained
2. 1 to 10% positive cells
3. 11 to 50%  positive cells 
4. 51 to 80% positive cells
5. 81 to 100% positive cells

Staining Intensity Of Tumor Cells By GATA-3 Was Scored As 
Follows:
Scoring of GATA-3 Intensity of nuclear staining 
1. No nuclear staining of tumor cells
2. Weak  nuclear staining 
3. Moderate nuclear staining
4. Strong nuclear staining

Immunoreactivity Score For GATA-3
 Immunoreactivity score was calculated by multiplying the 
number representing percentage of immunoreactive tumor 
cells by number representing nuclear staining intensity and 
nally cases were categorize into 4 groups

Group                Immunoreactivity score             Interpretation
1                                    0 – 1                                      Negative
2                                    2 – 4                                 Weakly positive
3                                    5 – 8                          Moderately positive
4                                    9 – 12                             Strongly positive

Statistical Analysis
Appropriate statistical tools were adopted for the data 
analysis. Analysis was done by data sorting method, 
classied by tabulation and presentation by pie charts, and 
histograms. Chi-square test was employed to nd out the 
signicance of the study and a p-value of<0.05 was 
considered signicant.

A statistician's help was sought for the interpretation of the 
results.

RESULTS
The study included 50 cases of urothelial carcinoma out of 
which 32% cases were non-invasive UC and 68%cases were 
invasive UC. There was male predominance with M-F = 
6.14:1. Most common age group was 61-70 years (40%) and 
only 4% patient were aged <40 years. Demographic, clinical 
presentation, risk factors of all cases were shown in table -1.

Table- 1: Patients Demography Details, Clinical 
Presentation And Risk Factors

GATA 3 expression was analyzed on parafn embedded 
tissue sections in accordance with immunoreactivity score. 
GATA 3 expression was noted in 84% of the cases of urothelial 
carcinoma, nuclear positivity was seen in malignant 
urothelial cells and in 16% cases no GATA 3 expression was 
seen. (Table-2)

Table 2: Distribution Of Cases According To GATA-3 
Expression

                     Figure 1 (a)                             Figure 1(b)
FIgure 1: (a)Hematoxylin and eosin(100X)  Low grade non-
invasive  urothelial carcinoma  and corresponding, gure 1 
(b)  GATA 3 Immunostaining Showing Strong Positivity in non-
invasive urothelial carcinoma.

                     Figure 2(a)                              Figure 2(b)

Figure 2(a) Hematoxylin and eosin (100X) Muscle invasive 
urothelial carcinoma and corresponding,  Figure 2(b) 
showing weak GATA 3 Immunohistochemical staining in 
muscle invasive urothelial  carcinoma.

Table 3 : Distribution Of Cases Into Group According To 
GATA 3 Expression

Variable expression of GATA-3 was seen among the group of 
urothelial patients and distribution of patients into group was 
based on immunoreactivity score of GATA-3 expression.  Out 
of 50 cases 19 (38%) cases show strong, 11 (22%) cases 
moderate and 12 (24%) cases weak expression of GATA-3. In 8 
(16%) cases there was no GATA 3 expression seen. (Table-3)

GATA 3 expression signicantly correlated with histological 
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Number of 
patients

Percentage

Age group (years) (n=50)
21-40
41-60
61-80

02
18
30

4
36
60

Gender distribution (n=50)
Male
Female

43
07

        
86
14

Personal habits (n=50)
Smoking and tobacco 20 40

Smoking only
Tobacco only
Occupational exposure
Alcohol

17
10
02
01

34
20
04
02

Clinical presentation
Hematuria
Urinary outow obstruction
Dysuria
Weight loss

45 
28
27
14

90
56
54
28

GATA-3 expression Number of cases Percentage (%)
Present 42 84%
Absent 8 16%
Total 50 100%

Immunoreactivity 
score for GATA-3

Group Number of 
cases

Percentage 
(%)

0-1 (Negative) I 08 16
2-4 (Weak) II 12 24
5-8 (Moderate) III 11 22
9-12 (Strong) IV 19 38
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grade (p <0.00001) and  invasion (p <0.002) in such a way 
that low grade and non- invasive urothelial carcinoma 
showed moderate to strong expression while weak or no 
expression was seen in high grade and invasive urothelial 
carcinoma. (Figures 1and 2).

There was no signicant association found between GATA 3 
expression and clinical presentation, age, gender, risk 
factors, site of lesion.

When GATA 3 expression was correlated with other 
histopathological parameters, there was signicant 
association was observed with nuclear pleomorphism, mitosis 
and necrosis. Negative or weak GATA 3 expression was found 
with marked nuclear pleomorphism, necrosis and increased 
mitotic activity.Lymphovascular invasion and perineural 
invasion was not found to be statistically signicant. (Table-4)

Table 4: Intergroup Comparison Of GATA 3 Expression With 
Histopathological Findings

DISCUSSION
Carcinoma of the bladder is the most frequent, accounting for 
90% of all instances of urothelial origin, and is classied as 
dysplasia, Carcinoma in situ (CIS), various kinds of invasive 
urothelial carcinoma, and metastatic carcinoma [17].IHC is a 
tissue-based technique useful by pathologists as a diagnostic 
tool and prognostic predictor for patients with cancer that is 
often performed in cancer studies. In BC, staging and 
establishing the tumor origin of metastasis evaluation is 
critical for differential diagnosis and classication in NMIBC 
and MIBC, and IHC is a non-expensive and widely available 
technology. Various novel antibodies in refrence to urothelial 
carcinoma include high-molecular weight cytokeratins, 
cytokeratin 7, cytokeratin 20, p63, thrombomodulin and GATA-

3.(18)

GATA3 protein, discovered as a signicant biomarker for UC, 
acts as a transcription factor driving hematopoiesis, T-cell 
development, proliferation, and differentiation of epithelial 
tissues [19]. Higgins et al.[20]were the rst to explore GATA-3 
expression as an IHC marker for urothelial carcinomas and 
suggested it to be highly sensitive and specic for urothelial 
carcinomas with different percentage positivity in various 

[4]grades and variants of urothelial carcinoma.   In the present 
study, GATA-3 positivity was seen in 84% of cases of urothelial 
carcinomas. This nding is in close approximation to previous 

16studies of Liu et al. who found 86% of cases with GATA-3 
21]positivity, Leivo et al.  with 99% of cases with positive immune 

expression. Similar ndings were noted in previous studies of 
22Maheshwari et al , reported 85 % GATA-3 expression. H 

23Agarwal et al observed GATA-3 immunoexpression in 77% 
24cases of urothelial carcinoma. K Chandra et al who found 

93.2% cases of GATA-3 positivity.

In the present study most common lesion were invasive 
urothelial carcinoma 66% cases comprising of 58% cases of 
invasive high-grade UC and 8% cases of low-grade 
malignancy. Non-invasive papillary UC was reported in 24% 
cases, papillary urothelial neoplasm of low malignant 
potential was reported in 6% cases.60% cases were found in 
high grade UC and 40% cases were in low grade UC.

On IHC evaluation, 8 (40%) cases showed moderate GATA-3 
expression and 12 (60%) cases showed strong GATA-3 
expression in low grade carcinoma, among 30 cases of high-
grade UC, GATA- expression was seen in 21 (70%) cases and 9 
(30%) cases of high-grade UC showed no GATA-3 expression. 
A statistically signicant correlation (p - 0.00001) of GATA-3 
expression with grade of UC was seen in our study.

23Agarwal H etal , stated in their study that all 24 (100%) cases 
of low-grade UC showed moderate to strong positivity for 
GATA-3.

In the present study, 16 cases of non-invasive UC were showed 
100% positive GATA-3 expression. Among 16 cases, 10 (62.5%) 
cases were strongly positive, 5 (31.25%) cases were 
moderately positive, and 1 (6.25%) case was weakly positive 
for GATA-3.

GATA- 3 expression in lamina propria invasive cases of UC 
were detected in 19 (77%) and among these 19 cases, weak 
expression in 8 (33.3%) cases, moderate expression in 5 
(20.8%) cases, strong expression in 6 (25%) cases, and in 5 
(20.8%) cases no GATA-3 expression was seen.In 10 cases of 
muscle invasive UC, 6 cases were showed GATA-3 expression. 
Statistically positive (p <0.002) correlation was seen in GATA-

233 expression and invasion. Agarwal H et al , in their study 
stated that all non-invasive UC showed GATA-3 expression 
while cases with lamina propria invasion GATA-3 expression 
was noted in 19 (79%) cases and in muscle invasive UC GATA-
3 expression noted in 23 (65.7%) cases.

22Contradict ndings were seen in study of Maheshwari et al , 
in which 23 cases of lamina propria invasive UC showed 100% 
GATA-3 expression.

In current study, cases with mild nuclear pleomorphism (n=6), 
all 6 cases show 100% GATA-3 positivity with strong in 4 (66%) 
and moderate in 2 (33%) cases.

UC with moderate nuclear pleomorphism (n=16) showed 
GATA-3 expression in 15 (92.75%). Among these 15 cases, 
strong positive in 5 (33%), moderate positive in 7 (46%), weak 
positive in 3 (20%) and negative in 1 (2%) case.

Cases with severe nuclear pleomorphism (n=28), in 17 
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Histopathologi
cal
Parameters

Tot
al
(n=
50)

Group I 
(n=   )

Group III 
(n=    )

Group III 
(n=    )

Group IV 
( n=     )

No. (%) No. (%) No. (%) No. (%)

Grade (n=50)
   Low
   High

20
30

00
09

00
18

00
12

00
24

08
05

16
10

12
04

24
08

Chi square = 24.67    p value <0.00001
Invasion
(n=34 )
Non-invasive
Lamina propria
Muscle

16
24
10

00
05
04

00
10
08

01
08
05

02
16
10

05
05
01

10
10
02

10
06
00

20
12
00

Chi square = 20.09    p value = < 0.002
Nuclear 
pleomorphism
Mild 
Moderate 
Severe  

06
16
28

00
01
11

00
02
22

00
03
12

00
06
24

02
07
03

04
14
06

04
05
02

08
10
04

Chi square = 24.03   p value <0.0005
Mitosis
<5/10hpf
5-10/10hpf
>10/10hpf

12
15
23 

00
01
10

00
02
20

00
03
07

00
06
14

05
06
03

10
12
06

07
05
03

14
10
06

Chi square = 21.59     p value < 0.001
Necrosis
     Present
     Absent

  
  27
  23

10
02

20
04

09
02

18
04

04
11

08
22

04
08

08
16

Chi square = 14.15     p value < 0.002
LVI
Yes
No

09
41

03
05

06
10

04
08

08
16

01
10

02
20

01
18

02
36

Chi square = 6.65      p value = 0.08
PNI
Yes
No

02
48

01
08

02
16

01
10

02
20

00
14

00
28

00
16

00
32

Chi square= 3.1        p value = 0.36
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(60.1%) cases GATA-3 expression was seen. Out 17 cases, 
negative GATA-3 expression was seen in 11 (64%) cases, 12 
(70%) cases showed weak GATA-3 expression. 5 (10%) cases 
showed moderate to strong GATA-3 expression.

23Similar observations were made by Agarwal H et al , 
24Chandra K et al study.

In our study, on analyzing immunohistochemistry on the basis 
of mitotic count we observed that 100% GATA-3 expression 
was seen in all 12 cases  with mitosis <5/10hpf. Among these 
12 cases, in 7 (58.3%) cases strong expression and in 5 (41.6%) 
cases moderate GATA-3 expression was found.

UC cases with mitotic count 5-10/10hpf (n=15) showed positive 
expression of GATA -3 in 14 (93.33%) cases. Out of these 14 
cases, strong expression in 5 (35.7%) cases, moderate 
expression in 6 (42%) cases, weak expression 3 (21.42%) cases 
and in 1 (7.1%) case no GATA-3 expression noted.

UC cases with mitosis >10/10hpf (n=23) positivity for GATA-3 
was seen in 13 (56%) cases, in which cases with strong 
expression in 3(13%) cases, moderate expression 3 (56%) 
cases, weak expression in 7 (30.4%) cases and no expression 
was observed in 10 (20%) cases of UC.

On immunohistochemical examination, we found UC cases 
with necrosis (n=27) showed GATA- 3 expression in 17 
(62.97%) cases. In UC cases with absent necrosis, GATA-3 
expression was seen in 21 (91.3%) cases of UC. Our ndings 

23were comparable with studies done earlier by Agarwal et al , 
22Maheshwari et a .

23Agarwal et al  concluded that GATA-3 expression in cases 
with necrosis were 28 (68.29%) and GATA-3 expression in 
cases without necrosis were 21 (91.3%).

22Maheshwari et al  noted GATA-3 expression in UC with 
necrosis in 18(81.8%) cases and GATA-3 expression in UC 
without necrosis in 16 (88.8%) cases.

In current study it was observed that GATA-3 expression seen 
in 6 (66.6%) cases in which lymphovascular invasion present 
and UC without lymphovascular invasion showed GATA-3 
expression in 36 (87.8%) cases. There was no signicant 
correlation observed in GATA-3 expression and LVI.

23 Agarwal et al also reported similar ndings in their study as 
mentioned in above table i.e. GATA- 3 expression in cases with 
LVI were 10(58.8%) and GATA-3 expression in cases without 
LVI were 47(82.45%).

22 Maheshwari et al showed GATA-3 expression in UC with LVI 
were 2 (33.3%) and UC without LVI showed GATA-3 expression 
in 32(94.1%) cases. In our study, GATA -3 expression in UC with 
perineural was seen in 1 (52%) cases and GATA- 3 expression 
in UC without perineural invasion was seen in 40 (83.3%) 
cases. Statistically no signicant correlation was seen in 
GATA-3 expression and perineural invasion.

23Similar ndings were observed by Agarwal et al  as they 
reported GATA-3 expression in 3 (50%) cases and GATA-3 
expression in UC without perineural invasion seen in 54 (79. 
41%) cases.

Hence we found that GATA-3 plays important role in 
differentiating between low grade and high-grade urothelial 
cancers. We also observed a statistically signicant correlation 
between GATA-3 expression and nuclear pleomorphism, 
mitosis, necrosis in urothelial carcinoma GATA-3 has an 
important role in differentiating the non-invasive UC from 
invasive UC and helps in deciding the further management and 
treatment of Urothelial Cancer patients.

CONCLUSION
In the present study, GATA-3 shows signicantly higher 
expression in non-invasive and non-muscle invasive urothelial 
cancer compared to muscle invasive urothelial cancer.  In 
addition GATA 3 expression decreases with high grade, 
increasing nuclear pleomorphism, mitosis and presence of 
necrosis. . In current study, it was observed that GATA-3 
expression decreases as tumor progresses to invasion. Our 
study ndings suggest that GATA-3 can be used as sensitive 
and effective marker for urothelial carcinoma cases. 
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