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INTRODUCTION
Approximately ninety percent of all primary bladder tumours are UCs 
(urothelial carcinoma). In India, bladder cancer ranks as the 17th most 

1common cancer, according to the GLOBOCAN 2020 database . The 
5-year prevalence is approximately 3.57 per 100,000 people, which 

1results in approximately 11,000 deaths annually . Comparatively 
speaking, men are more likely than women to develop bladder cancer. 
In the majority of India's urban population-based cancer registries, the 

2relative incidence is 4:1 . Biopsy of the suspicious area is the gold 
standard for diagnosing bladder carcinoma. Their further management 
and post-treatment monitoring are largely dependent on stage and 
grade. The histological spectrum of urothelial carcinoma is broad and 
diverse, making a diagnosis based solely on H&E examination 
difcult. Roughly 70% of supercial urothelial carcinomas have the 
potential to return, and 15%–25% advance to a more advanced stage, 

3grade, or metastatic condition . Immunohistochemistry is a valuable 
adjunct for diagnosis.  IHC markers for urothelial carcinomas include 
p63, uroplakin III, CK 7, CK 20, high molecular weight cytokeratin, 
thrombomodulin, S 100 P and GATA 3. CK 7, CK 2O and HMWCK, 
are known to be expressed in a variety of cancers. For urothelial 
carcinomas, uroplakin III and S-100 P are very specic. However, 
researchers have developed novel IHC indicators as a result of their 
poorer sensitivity, particularly in high grade urothelial carcinomas. 
GATA3 has proven to inuence disease progression and patient 
survival as well as serves as a useful diagnostic and prognostic marker 
for urothelial neoplasm. However, the percentage of positive results 
and their strength can differ depending on the grade and type of 
primary and metastatic cancer.

Members of the GATA transcription factor family either directly 
activate or restrict target gene expression by engaging the DNA 

7sequence (A/T) GATA (A/G) in the gene promoters . The GATA family 
members comprise of two groups. The hematological and nervous 
system growth is frequently, albeit not always, associated with the rst 
group, that comprises GATA1, GATA2, and GATA3. The second 
group, which spans GATA4, GATA5, and GATA6, is typically coupled 
with various organs and tissues of mesodermal as well as endodermal 

7,8origin . Specically, The development and maturation of several 
tissues depends on GATA3, including the luminal glandular epithelial 

9,10,11 12 13cells found in the breast  parathyroid gland , adipose tissue , 
14 15,16,17kidney , sympathetic nervous system , and lens bre cells of the 

18eye . Numerous malignancies that affect humans, notably leukemia, 
carcinomas of the breast and gastrointestinal tract have been attributed 
to mutations, loss of expression, or shifts in the altogether expression 
of GATA factors.

Aim and objectives
1. To study the morphological spectrum of Urinary Bladder neoplasms 
at Lala Lajpat Rai Memorial Medical College, Meerut. 
2. To study the expression of GATA3 in the histological variants of 
Urinary bladder neoplasms.

Material and method
Study group: The current study was conducted in Department of 
Pathology at LLRM Medical College, Meerut in partnership with the 
Department of Surgery at the SVBP Hospital, LLRM Medical College, 
Meerut. The study included patients with lower urinary tract 
symptoms (LUTS) whose radiography, cystoscopy, and clinical 
examination was suspicious. The histopathology lab received the 
tissue samples of Transurethral Resection of Bladder Tissue (TURBT) 
chips or bladder biopsy in 10% buffered formalin and processed it 
routinely.

Study design:  Prospective study.
Study period:   One Year from September 2022 to August 2023
Sample size: 60

Methodology: 
The histopathology lab collected tissues of bladder biopsies following 
a TURBT in 10% buffered formalin, processed them exactly as per 
protocol, and produced parafn-embedded blocks. Hematoxylin and 
Eosin was used to stain successive sections that were 3–5 μ thick. 
These were examined for histopathological diagnosis. 

Two separate pathologists assessed and reported on each case. 
Besides this, sections 2-4 μ thick were also obtained on slides coated 
with Poly-L lysine for immunohistochemistry and the antigen was 
extracted using a microwave heat method. Primary antibodies were 
used for GATA3 immunohistochemical staining followed by 
incubation with the secondary antibody conjugated with HRP for 45 
minutes. The reaction products were revealed using diaminobenzidine 
(DAB) as the chromogen. These were subsequently counterstained 
with Harris' Hematoxylin to enhance nuclear detection. Sections of the 
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ABSTRACT
Urothelial carcinoma comprises approximately 90% of all primary bladder tumors. The gold standard for diagnosing bladder carcinoma is biopsy 
of suspicious area. The management and post treatment monitoring of bladder cancers are largely dependent on stage and grade. Urothelial 
carcinoma has a varied and wide histological spectrum posing a diagnostic challenge on H&E examination alone. Immunohistochemistry is a 
valuable adjunct for diagnosis. Among various immunohistochemical markers that have been proven to inuence disease progression and patient's 
survival, GATA3 serves as a useful diagnostic and prognostic marker for urothelial neoplasm. We studied morphological spectrum of Urinary 
Bladder neoplasms with expression of GATA3 in histological variants at L.L.R.M Medical College, Meerut. We examined 60 tissue samples of 
Transurethral Resection of Bladder Tissue chips or bladder biopsy in 10% buffered formalin. These were analysed for histopathological diagnosis 
and immunohistochemically stained for GATA3. Out of the total 60 cases, statistically signicant correlation was observed between different 
grades and invasiveness of urothelial carcinoma with GATA3 expression in 80% cases. GATA3 can be used as sensitive and specic marker for 
Urothelial Carcinoma. It can also be effectively used in the prediction of probable grade and tumor invasion in biopsied material with poor 
morphological characters; and thus, serves as a useful diagnostic and prognostic marker as well as helps in future appropriate treatment
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uterine cervix have used as positive controls. As a negative control, 
duplicate sections were treated with phosphate buffer saline instead of 
the primary antibody.

On a bluish background, nuclear positivity was visible in a dark brown 
colour. The strength of nuclear staining was assessed on a scale of 0 to 
3: 0 (not stained), 1 (weak), 2 (moderate), and 3 (intense). The 
percentage of cells that stained favorably was determined for each 
staining intensity and recorded as: 4+ (>75%), 3+ (51–75%), 2+ 
(26–50%), 1+ (5–25%) , and negative ie. 0 (tumor cells stained less 
than 5%). Lastly, the intensity score and percentage positivity were 
multiplied to determine the immunoreactivity score for GATA3: 0–1 = 
Negative, 2-4 = Weakly Positive, 5-8 = Moderately Positive, and 9–12 
= Strongly Positive.

Inclusion criteria:    
Symptomatic patients with LUTS and hematuria alongwith 
individuals suspicious of bladder neoplasms on cystoscopy, radiology 
or clinical examination.

Exclusion criteria:       
Individuals who previously underwent biopsy.

Additional causes of hematuria including upper tract transistional cell 
carcinoma and renal cell carcinoma.

All insufcient or inadequately preserved specimens.

Patient who lacked the necessary radiological and clinical information 
were eliminated.

P <0.05 is regarded as statistically signicanct in the Pearson's Chi-
Square Test, which was used for statistical analysis.

Observation and results
T h e  s t u d y  i n v o l v e d  a n a l y s i s  o f  h i s t o p a t h o l o g y  a n d 
immunohistochemistry of 60 patients with urinary bladder neoplasms 
identied by clinical examination, radiography, and cystoscopy.  The 
morphological spectrum of urinary bladder neoplasms is shown in 
Table 1.

Table 1.: Morphological Spectrum of cases according to nal 
histological diagnosis (n=60)

The study encompassed 60 cases, out of which maximum 44 (73%) 
had High grade Urothelial carcinoma (HGUC); 7 cases (12%) had 
Low-grade Urothelial carcinoma (LGUC); 4 cases (7%) had 
Urothelial carcinoma with squamous differentiation; 3 cases (5%) had 
Papillary Urothelial Neoplasm of Low Malignant Potential 
(PUNLMP); and 2 cases (3%), Urothelial papilloma. 

Out of the 44 cases of HGUC, muscle invasion was seen in 30 cases 
(50%) while non-invasive cases were 14 (23%).

Out of the 7 cases of LGUC, all were non-invasive; 7 cases (12%). 
Table 1.

Table: 2. Age-wise Distribution of total cases (n=60)

The maximum number of cases in the current study group were of the 
age group 51–60 years; 24 (40%), followed by 15 cases (25%) in 
between 61–70 years, 14 cases (23.3%) in between 41–50 years, 5 
cases (8%) in between 31–40 years, and 2 cases (3.3%) in 71–80 years 
age group. (Table 2.)

Table: 3 Sex wise Distribution of total cases (n=60)

With a male-to-female ratio of 11:1, males accounted for the majority 
of cases in the current study, 55 (92%), followed by 5 (8.3%) in 
females. (Table 3.) 

Table 4: Expression of GATA3 in histological variants of Urinary 
bladder neoplasms (n=60)

All three cases of PUNLMP (5%) and 7 cases of LGUC (12%) in the 
current investigation, as well as two cases of Urothelial Papilloma 
(3%), tested positive for GATA 3 expression. While out of the 44 cases 
of HGUC 34 cases (57%) were GATA-3 positive and 10 cases (17%) 
were negative. Among the four Urothelial Carcinoma with squamous 
differentiation cases, two (3%) exhibited GATA-3 positivity. In total, 
48 of 60 cases (80%) tested positive for GATA 3. (Table 4. Fig.1.)

DISCUSSION
 This study focused on the different morphological subtypes of bladder 
neoplasms and their GATA 3 expression. The study included 60 cases 
of Urinary bladder neoplasms. Among the total 60 cases, Urothelial 
Papilloma were 03%, PUNLMP 05%, LGUC 12%, HGUC 73% and 
Urothelial Carcinoma with squamous differentiation 07%. 

All 12% of cases of LGUC were non-invasive. Of the 73% cases of 
HGUC, 23% were non-invasive and 50% were invasive Urothelial 
Carcinoma. 

GATA 3 positivity was seen in 48 (80%) out of the 60 cases in the 
current study. Researches conducted in the past for GATA3 have 
demonstrated that GATA3 expression in urothelial carcinoma varies 
with values ranging from 63% to 93%.  First investigated by Higgins et 
al. in 2007, the expression of GATA3 as a marker for urothelial cancer 
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S.No. Histological diagnosis No. Of 
cases

Percentage 
(%)

1) Urothelial Papilloma 2 3
2) Papillary Urothelial Neoplasm of 

Low Malignant Potential 
(PUNLMP)

3 5

3) Low-Grade Urothelial Carcinoma 
(LGUC)

7 12

Non-invasive 7 12
Invasive 0 0

4) High-Grade Urothelial Carcinoma 
(HGUC)

44 73

Non-invasive 14 23
Invasive 30 50 

5) Urothelial Carcinoma with 
squamous differentiation

4 7

Total 60 100

Age distribution Number of cases Percentage (%)
31-40 5 8.3

41-50 14 23.3

51-60 24 40

61-70 15 25

71-80 2 3.3

Total 60 100

Gender distribution Number of cases Percentage (%)

Male 55 92
Female 5 8
Total 60 100

S.No. Histological diagnosis (total cases) Positive Negative

No. (%) No. (%)

1) Urothelial Papilloma (2) 2 3 0 0

2) Papillary Urothelial Neoplasm of 
Low Malignant Potential 
(PUNLMP) (3)

3 5 0 0

3) Low Grade Urothelial Carcinoma 
(LGUC) (7)

7 12 0 0

Non-invasive 7 12 0 0

Invasive 0 0 0 0

4) High-Grade Urothelial Carcinoma 
(HGUC) (44)

34 57 10 17

Non- invasive 14 23 0 0

Invasive 20 33 10 17
5) Urothelial Carcinoma with 

squamous differentiation (4)
2 3 2 3

Total (60) 48 80 12 20



was found to be very specic. In their study of 321 UC, 67% showed 
26GATA-3 positivity .  A handful of other researchers have also 

investigated the utility of GATA3 immunohistochemistry expression 
across multiple tumors, including urothelial carcinoma, and concluded 

19,20,21,22,23,24,25that it is a sensitive indicator for the disease.

GATA 3 was noted positive in 65% of cases of invasive urothelial 
carcinoma and in all cases (100%) of non-invasive urothelial 
carcinoma.  GATA3 positivity was observed in 86% of urothelial 
neoplasms, including 72–80% of high-grade and/or muscle-invasive 
tumors and 98 percent of low-grade and/or non-muscle-invasive 

7tumors, according to Miyamoto et al. (2012).

In the present study, GATA3 positivity was observed in 100% of 
LGUC cases and 75% of HGUC cases.  Mienittien et al. (2014) 
observed that the bladder's urothelium showed signicant GATA-3 
positivity. GATA-3 was reported to be strongly positive in 49 out of 54 
(90.74%) cases of UC, but negative in high-grade, poorly 

25differentiated, and UC with squamous differentiation . 77% of UC 
patients had GATA-3 positive, according to Agarwal et al.'s 2019 
research. High-grade, invasive tumors had minimal or no GATA-3 
expression, whereas low-grade, non-invasive tumors had moderate to 

19robust GATA-3 expression.

In 2021, Naik M et al. discerned GATA-3 expression in 101/126 
24(80.15%) of UC . GATA-3 expression was downregulated from non-

24invasive to invasive UC , from low-grade to high-grade UC, and from 
normal urothelium to UC. In line with many other studies, we found 
that GATA3 expression was present in 80% of the cases in our 

19,20,21,22,23,24,25investigation.

GATA3 elimination has been correlated with high-grade and/or 
7muscle-invasive urothelial neoplasms, according to Miyamoto et al .

Our investigation identied a strong connection (P < 0.001) between 
GATA3 expression and histological grade. GATA3 immunoreactivity 
was present in 100% of low-grade tumors, compared to 75% of high-
grade tumorsand all non-invasive UC cases had strong GATA3 
expression. Therefore, it was found that invasive urothelial tumours 
had lost GATA3 expression, which is consistent with the outcomes of 
Miyamoto et al., Agrawal H et al., Naik M et al., and Mienittien et al. 
7,19,24,25 Table 5. 

Table 5. Comparison of GATA3 positivity in current study to previous 
studies

CONCLUSION
Based on our current investigation, GATA 3 is a helpful tool for 
identifying urothelial neoplasms.  With the progression of the cancer 
characteristics from normal urothelium to urothelial carcinoma, higher 
grade, and invasiveness, the GATA 3 percentage positivity and 
intensity declined. Our ndings support the hypothesis that, in addition 
to histological grading and staging, the use of the GATA 3 
immunomarker in urothelial carcinoma may provide extra prognostic 
information.

Financial support and sponsorship: No nancial assistance and 
sponsorship was acquired for the current research.
Conicts of interest: There are no conicts of interest that would 
impact the current research

REFERENCES
1. International Agency for Research on Cancer (IARC). (n.d.). India fact sheets. Global 

Cancer Observatory. Retrieved from https://gco.iarc.fr/today/data/factsheets/ 
populations/356-india-fact-sheets.pdf

2. National Centre for Disease Informatics and Research. (2016). Three year report of 
population-based cancer registries 2012–2014: Incidence, distribution, trends in 
incidence rates, and projections of burden of cancer (Report of 27 PBCRs in India). 
National Centre for Disease Informatics and Research, ICMR.

3. Burkhard, F. C., Markwalder, R., Thalmann, G. N., & Studer, U. E. (1997). 
Immunohistochemical determination of p53 overexpression: An easy and readily 
available method to identify progression in supercial bladder cancer? Urology 
Research, 25(Suppl 1), S31-S35. https://doi.org/10.1007/s002400050078

4. Higgins, J. P., Kaygusuz, G., Wang, L., Montgomery, K., Mason, V., Zhu, S. X., et al. 

(2007). Placental S100 (S100P) and GATA3: Markers for transitional epithelium and 
urothelial carcinoma discovered by complementary DNA microarray. American Journal 
of Surgical Pathology, 31(5), 673-680. https://doi.org/10.1097/01.pas. 
0000227487.87501.b4

5. Esheba, G. E., Longacre, T. A., Atkins, K. A., Kristen, A., & Higgins, J. P. (2009). 
Expression of the urothelial differentiation markers GATA3 and placental S100 (S100P) 
in female genital tract cell proliferations. American Journal of Surgical Pathology, 33(3), 
347-353. https://doi.org/10.1097/PAS.0b013e3181a61ff0

6. Chou, J., Provot, S., & Werb, Z. (2010). GATA3 in development and cancer 
differentiation: Cells GATA have it! Journal of Cell Physiology, 222(1), 42-49. 
https://doi.org/10.1002/jcp.21962

7. Miyamoto, H., Izumi, K., Yao, J. L., Li, Y., Yang, Q., McMahon, L. A., et al. (2012). 
GATA binding protein 3 is down-regulated in bladder cancer yet strong expression is an 
independent predictor of poor prognosis in invasive tumor. Human Pathology, 43(12), 
2033-2040. https://doi.org/10.1016/j.humpath.2012.04.015

8. Patient, R. K., & McGhee, J. D. (2002). The GATA family (vertebrates and 
invertebrates). Current Opinion in Genetics & Development, 12(4), 416-422. 
https://doi.org/10.1016/S0959-437X(02)00316-7

9. Lowry, J. A., & Atchley, W. R. (2000). Molecular evolution of the GATA family of 
transcription factors: Conservation within the DNA-binding domain. Journal of 
Molecular Evolution, 50(2), 103-115. https://doi.org/10.1007/PL00006517

10. Kouros-Mehr, H., Slorach, E. M., Sternlicht, M. D., & Werb, Z. (2006). GATA-3 
maintains the differentiation of the luminal cell fate in the mammary gland. Cell, 127(6), 
1041-1055. https://doi.org/10.1016/j.cell.2006.10.026

11. Asselin-Labat, M. L., Sutherland, K. D., Barker, H., Thomas, R., Shackleton, M., 
Forrest, N. C., et al. (2007). Gata-3 is an essential regulator of mammary-gland 
morphogenesis and luminal-cell differentiation. Nature Cell Biology, 9(2), 201-209. 
https://doi.org/10.1038/ncb1536

12. Kouros-Mehr, H., Kim, J. W., Bechis, S. K., & Werb, Z. (2008). GATA-3 and the 
regulation of the mammary luminal cell fate. Current Opinion in Cell Biology, 20(2), 
164-170. https://doi.org/10.1016/j.ceb.2007.12.003

13. Grigorieva, I. V., Mirczuk, S., Gaynor, K. U., Nesbit, M. A., Grigorieva, E. F., Wei, Q., et 
al. (2010). Gata3-decient mice develop parathyroid abnormalities due to dysregulation 
of the parathyroid-specic transcription factor Gcm2. Journal of Clinical Investigation, 
120(6), 2144-2155. https://doi.org/10.1172/JCI41311

14. Tong, Q., Dalgin, G., Xu, H., Ting, C. N., Leiden, J. M., & Hotamisligil, G. S. (2000). 
Function of GATA transcription factors in preadipocyte-adipocyte transition. Science, 
290(5489), 134-138. https://doi.org/10.1126/science.290.5489.134

15. Grote, D., Souabni, A., Busslinger, M., & Bouchard, M. (2006). Pax 2/8-regulated Gata 
3 expression is necessary for morphogenesis and guidance of the nephric duct in the 
developing kidney. Development, 133(1), 53-61. https://doi.org/10.1242/dev.02291

16. Lim, K. C., Lakshmanan, G., Crawford, S. E., Gu, Y., Grosveld, F., & Engel, J. D. (2000). 
Gata3 loss leads to embryonic lethality due to noradrenaline deciency of the 
sympathetic nervous system. Nature Genetics, 25(2), 209-212. https://doi.org/10.1038/ 
76073

17. Tsarovina, K., Pattyn, A., Stubbusch, J., Müller, F., van der Wees, J., Schneider, C., et al. 
(2004). Essential role of Gata transcription factors in sympathetic neuron development. 
Development, 131(19), 4775-4786. https://doi.org/10.1242/dev.01297

18. Moriguchi, T., Takako, N., Hamada, M., Maeda, A., Fujioka, Y., Kuroha, T., et al. (2006). 
Gata3 participates in a complex transcriptional feedback network to regulate 
sympathoadrenal differentiation. Development, 133(20), 3871-3881. https://doi.org/10. 
1242/dev.02523

19. Agarwal, H., Babu, S., Rana, C., Kumar, M., Singhai, A., Shankhwar, S. N., Singh, V., & 
Sinha, R. J. (2019). Diagnostic utility of GATA3 immunohistochemical expression in 
urothelial carcinoma. Indian Journal of Pathology & Microbiology, 62(2), 244-250. 
https://doi.org/10.4103/IJPM.IJPM_46_19

20. Chang, A., Amin, A., Gabrielson, E., Illei, P., Roden, R. B., Sharma, R., et al. (2012). 
Utility of GATA3 immunohistochemistry in differentiating urothelial carcinoma from 
prostate adenocarcinoma and squamous cell carcinomas of the uterine cervix, anus, and 
lung. American Journal of Surgical Pathology, 36(10), 1472-1476. https://doi.org/10. 
1097/PAS.0b013e3182575a82

21. Liu, H., Shi, J., & Wilkerson, M. L. (2012). Immunohistochemical evaluation of GATA3 
expression in tumors and normal tissues: A useful immunomarker for breast and 
urothelial carcinomas. American Journal of Clinical Pathology, 138(1), 57-64. 
https://doi.org/10.1309/AJCPW9ZFA7VXIHZJ

22. Mohammed, K. H., Siddiqui, M. T., & Cohen, C. (2016). GATA3 immunohistochemical 
expression in invasive urothelial carcinoma. Urologic Oncology, 34(10), 432.e9-
432.e13. https://doi.org/10.1016/j.urolonc.2016.06.016

23. Hoang, L. L., Tacha, D., Bremer, R. E., Haas, T. S., & Cheng, L. (2015). Uroplakin II 
(UPII), GATA3, and p40 are highly sensitive markers for the differential diagnosis of 
invasive urothelial carcinoma. Applied Immunohistochemistry & Molecular 
Morphology, 23(9), 711-716. https://doi.org/10.1097/PAI.0000000000000200

24. Naik, M., Rao, B. V., Fonseca, D., Murthy, S. S., Giridhar, A., Sharma, R., Raju, K., Rao, 
T. S., & Challa, S. (2021). GATA-3 expression in all grades and different variants of 
primary and metastatic urothelial carcinoma. Indian Journal of Surgical Oncology, 
12(Suppl 1), 72-78. https://doi.org/10.1007/s13193-019-01026-0

25. Miettinen, M., McCue, P. A., Sarlomo, R. M., Janusz, R., Czapiewski, P., Krzysztof, W., 
et al. (2014). GATA3: A multispecic but potentially useful marker in surgical 
pathology: A systematic analysis of 2500 epithelial and nonepithelial tumors. American 
Journal of Surgical Pathology, 38(1), 13-22. https://doi.org/10.1097/PAS. 
0b013e31829cd073

26. Higgins, J. P., Kaygusuz, G., Wang, L., Montgomery, K., Mason, V., Zhu, S. X., et al. 
(2007). Placental S100 (S100P) and GATA3: Markers for transitional epithelium and 
urothelial carcinoma discovered by complementary DNA microarray. American Journal 
of Surgical Pathology, 31(5), 673-678. https://doi.org/10.1097/01.pas. 0000227487. 
87501.b4

International Journal of Scientific Research 51

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 15 | Issue - 03 | March - 2026

Previous Studies GATA 3 Positivity (%)
Higgins et.al (2007) 67

Miyamoto et al. (2012) 86

Mienittien et al. (2014) 90.74

Agarwal et al. (2019) 77

Naik M et al. (2021) 80.15

Present Study 80


