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Abstract
Background Muscle-invasive bladder carcinomas (MIBCs) exhibit significant heterogeneity, with diverse 
histopathological features associated with varied prognosis and therapeutic response. Although genomic profiling 
studies have identified several molecular subtypes of MIBC, two basic molecular subtypes are identified - luminal 
and basal, differing in biological behaviour and response to treatment. As molecular subtyping is complex, surrogate 
immunohistochemical (IHC) markers have been used to determine the molecular subtypes with good correlation to 
genomic profiling.

Methods We analysed the clinicopathological features of 66 cases of MIBCs received over a 5-year study period. IHC 
expression was determined using GATA3 and CK5/6 to classify MIBC into luminal, basal and double-negative subtypes. 
The association between clinicopathologic variables and molecular subtypes were analysed using Chi-square test.

Results The mean age at diagnosis of MIBC was 65.91 years with a male predominance. Based on IHC expression 
of GATA3 and CK5/6, MIBCs were classified into luminal, basal and double negative subtypes in 62.1%, 30.3% 
and 7.6% respectively. The luminal subtype occurred at an older age and showed predominantly conventional 
urothelial carcinoma with papillary morphology. Basal subtype occurred at earlier age, showed greater association 
with smoking and was more commonly associated with urothelial carcinoma with non -papillary morphology and 
exhibiting divergent differentiation as well as pure squamous cell carcinoma on histopathological examination. 
The double-negative subtype was found exclusively in males and exhibited a non-papillary morphology. Notably, 
all diagnosed neuroendocrine carcinomas were classified as double-negative type. While there was no statistically 
significant difference in tumour stage in cystectomy specimens between the molecular subtypes, lympho-vascular 
invasion and lymph node metastasis was more commonly associated with the basal type (p < 0.05) There was no 
significant difference in recurrence rates, metastasis and death between luminal and basal subtypes.

Conclusion A simple two-antibody panel using GATA3 and CK5/6 could help in classifying MIBC into basic molecular 
subtypes of MIBC with distinctive histopathological features that can provide insights into the corresponding 
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Introduction
Carcinoma of urinary bladder presents with wide range 
of clinical features and consists of diverse histological 
types that influences the disease progression, prognosis, 
and recurrence [1]. It is a common malignancy occurring 
in the urinary tract, that accounted for 613,791 new cases 
and 220,349 cancer-related deaths in the world in 2022. 
In the same year, India reported 22,548 cases, constitut-
ing 10.5% of the total cases of bladder cancers in Asia, 
which occurred three to four times more commonly in 
males than females [2]. Histologically, bladder carcino-
mas are of several types that include urothelial carcino-
mas, squamous cell carcinoma, adenocarcinoma, urachal 
carcinoma, diverticular carcinoma, tumours of Mullerian 
type etc [1]. The presence or absence of detrusor muscle 
invasion is an important determinant of prognosis; hence 
they are classified into non-muscle invasive bladder can-
cer (NMIBC), which account for nearly 80% of cases and 
muscle-invasive bladder cancer (MIBC) making up the 
remaining cases [3]. Genomic profiling and mutational 
studies in NMIBCs and MIBCs have identified several 
molecular subtypes; the primary molecular subtypes of 
MIBC being luminal and basal subtypes which express 
markers of urothelial and basal/squamous differentiation 
respectively [4]. These groups are reported to be associ-
ated with distinct clinicopathological features, with basal 
subtype exhibiting worse prognosis with better response 
to chemotherapy, compared to the luminal subtype. A 
comprehensive analysis of these processes helps in accu-
rate diagnosis and multimodality treatment approaches. 
Studies have demonstrated the utility of surrogate immu-
nohistochemistry (IHC) markers to identify the molecu-
lar subtypes using GATA3, CK20 as luminal markers 
while CK5/6, CK14 as basal markers. A meta-analysis 
on three cohorts of bladder carcinoma (937 samples) 
to analyse the gene expression profiles using a panel of 
immunohistochemical markers, demonstrated that the 
two subtypes can be identified using only two mark-
ers - GATA3 and CK5/6 for luminal and basal tumours 
respectively, with an accuracy of more than 90% [5].

This study aimed study the clinicopathological fea-
tures of MIBCs and classify them into molecular sub-
types using a limited panel of two antibodies-GATA3 and 
CK5/6 and analyse their correlation with the biological 
behaviour.

Materials and methods
Case selection
A 5-year retrospective study (January 2017 to December 
2021) of all diagnosed cases of carcinoma of the bladder 
with muscle invasion (MIBC) retrieved from the data-
base of Department of Pathology was conducted, that 
included transurethral resection specimens of bladder 
tumour (TURBT) as well as radical cystectomy speci-
mens. NMIBCs, mesenchymal tumours and lymphomas 
were excluded from the study. The study was approved by 
the institutional ethics committee (IEC2: 449/2022). The 
clinico-demographic data, cystoscopy findings and treat-
ment details were obtained from the electronic medi-
cal records. Follow up details including the duration of 
follow-up, patient survival and recurrence data were 
obtained wherever available.

Hematoxylin and Eosin (H & E) slides were reviewed 
for histomorphological features and classified accord-
ing to the World Health Organization (WHO) 5th edi-
tion and pathological staging was done as per TNM and 
American Joint Committee on Cancer (AJCC) guidelines.

Immunohistochemistry
IHC was performed on all the cases using GATA3 (clone 
L50-823, mouse monoclonal antibody, Biocare Medi-
cal) and CK5/6 (clone CK5/6.007, mouse monoclonal 
antibody, Biocare Medical). The representative areas of 
muscle-invasive tumour were identified, marked on the 
slide and in the formalin-fixed paraffin-embedded blocks. 
Tissue microarray (TMA) was constructed by retrieving 
5 mm tumour tissue cores, and each recipient block was 
embedded with seven cores. Manual IHC staining was 
performed on the tumour samples along with appropri-
ate positive controls for both antibodies (breast cancer 
and prostate tissue for GATA3 and CK5/6 respectively), 
starting with heat-induced epitope retrieval. Primary 
antibody incubation was done for one hour followed by 
horse-radish peroxidase labelled MACH1 antibody with 
Betazoid diaminobenzidine as chromogen. Counterstain 
with hematoxylin was performed and the results were 
interpreted. The IHC slides were interpreted as positive 
if the tumour cells showed nuclear stain for GATA3 and 
cytoplasmic or membrane stain for CK5/6. Based on the 
staining percentage in the tumour cell population, they 
were declared positive if staining was more than 10% and 
negative if less than 10% similar to study by Bejrananda 
et al. [6]

molecular subtype. Greater association of lymphovascular invasion and lymph nodal involvement in cystectomy 
specimens in basal type and distant metastasis in the double-negative subtype suggests a more aggressive clinical 
behaviour of these, necessitating more intensive treatment.

Keywords Muscle-invasive bladder carcinoma, Molecular subtypes, Immunohistochemistry, GATA3, CK5/6, Luminal, 
Basal
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IHC-based molecular subtypes
Molecular subclassification using surrogate IHC markers 
– GATA3 and CK5/6 were done as follows.

  • GATA3 positive, CK5/6 negative - Luminal subtype.
  • GATA3 negative, CK5/6 positive - Basal subtype.
  • GATA3 negative, CK5/6 negative - Double negative 

subtype.

Tumours staining for both GATA3 and CK5/6 staining, 
with CK5/6 observed in < 10% tumour population were 
grouped under the luminal subtype as some luminal 
tumours are shown to possess scattered CK5/6 positive 
cells [4].

Statistics
Data was analysed using IBM-SPSS Statistics for Win-
dows version 23.0 (Armonk, NY: IBM Corp). The cat-
egorical data was expressed in terms of proportions and 
percentages. Continuous variables were expressed using 
mean and standard deviation. T test was used to compare 
means, and Chi-square test was employed to study the 
association between the categorical variables. A p value 
of < 0.05 was considered statistically significant.

Results
During the 5-year study period, 400 cases of bladder car-
cinomas were received, of which 66 (16.5%) cases were 
MIBC with detrusor muscle invasion.

Majority were TURBT samples constituting 48 cases 
(72.7%) while 18 cases (27.3%) were radical cystectomy 
specimens. The clinicopathologic features of MIBCs are 
summarized in Table 1.

The age of the patients ranged from 40 to 85 years with 
mean age at diagnosis being 65.91 years. Male to female 
ratio was 3.71:1. Most common clinical manifestation 
noted was painless haematuria in 86.4% of patients, fol-
lowed by burning micturition in 40.9% patients. Cys-
toscopically, sites involved were lateral walls (45.5%), 
followed by dome (22.1%), neck of bladder (21.7%), ante-
rior wall (19.7%), posterior wall (19.7%), trigone (16.7%), 
and ureteric orifice (3.0%). The lesions were solitary in 
most patients (75.8%) with a mean size of 2.98 cm.

Histopathological examination showed that most of the 
cases were conventional urothelial carcinomas in 54.5% 
cases, and urothelial carcinoma with divergent differenti-
ation in 36.4% of which squamous differentiation was the 
most common. Non-urothelial carcinomas -squamous 
cell carcinoma in 6.1% and neuroendocrine carcinoma 
in 3% cases noted. Pathological staging and lymph node 
involvement were available for 18 and 11 cystectomy 
specimens respectively, listed in Table 1.

Based on the expression of GATA 3 and CK5/6 expres-
sion, 41 cases (62.1%) were classified as luminal subtype 
expressing GATA3 IHC (Fig. 1). 20 cases (30.3%) demon-
strating CK5/6 expression as basal subtype (Fig. 2) while 
the remaining five (7.6%) cases did not express either of 
the 2 markers and were classified as the double-negative 
subtype (Fig.  3). Twenty-one cases which demonstrated 
positive GATA3 expression with scattered or basal strips 
of CK5/6 staining in < 10% tumour population were 
included in the luminal subtype (Fig. 4).

Table 1 Clinicodemographic and histopathological 
characteristics of the 66 MIBCs
Parameters
Clinical features

n (%)

Age Mean + SD 65.91 ± 9.70 
years

Gender Male 52 (78.8)
Female 14 (21.2)

Risk factors
Smoking (n = 27)

Yes 17 (62.96)
No 10 (37.04)

Cystoscopy 
findings
Number of 
lesions

Single 50 (75.8)
Multiple 16 (24.2)

Size of lesion Mean + SD 2.98 ± 2.68 cm
Median 3 cm
Range 01 to 10 cm

Microscopic 
findings
Histological type Conventional urothelial carcinoma 36 (54.5)

Urothelial carcinoma with squa-
mous differentiation

21 (31.9)

Sarcomatoid type of urothelial 
carcinoma

2 (3.0)

Giant cell type of urothelial 
carcinoma

1 (1.5)

Neuroendocrine carcinoma 2 (3.0)
Squamous cell carcinoma 4 (6.1)

Architecture Papillary 30 (45.5)
Non- papillary 36 (54.5)

Necrosis Present 56 (84.8)
Absent 10 (15.2)

Perineural 
invasion

Present 31(47.0)
Absent 35(53.0)

Lymphovascular 
invasion

Present 40 (60.6)
Absent 26 (39.4)

Stromal inflam-
matory infiltrate

Mild 14 (21.2)
Moderate 41 (62.1)
Brisk 11 (16.7)

Pathological 
stage (n = 18)

pT2 5 (27.8)
pT3 4 (22.2)
pT4 9 (50)

Lymph node me-
tastasis (n = 11)

N0 4 (36.4)
N1 3 (27.2)
N2 4 (36.4)
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Fig. 4 Microscopy -IHC Luminal subtype. (A) Conventional Urothelial carcinoma (H&E, X200). (B) GATA3 IHC positivity (X200). (C) CK5/6 IHC positivity in 
< 10% tumour cells (X200)

 

Fig. 3 Microscopy - IHC-Double negative subtype. (A) Neuroendocrine carcinoma (H&E, X200). (B) GATA3 IHC negativity (X200). (C) CK5/6 IHC negativity 
(X200)

 

Fig. 2 Microscopy - IHC-Basal subtype. (A) Squamous cell carcinoma (H&E, X200). (B) GATA3 IHC negativity (X200). (C) CK5/6 IHC cytoplasmic staining 
(X200)

 

Fig. 1 Microscopy - IHC-Luminal subtype. (A) Conventional urothelial carcinoma (H&E, X200). (B) GATA3 IHC nuclear staining (X200). (C) CK5/6 IHC nega-
tivity (X200)
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The association of the clinicopathologic features with 
these subtypes are given in Table  2. IHC-basal subtype 
presented at a younger mean age (p = 0.049). A male pre-
ponderance was noted among all subtypes. On cystos-
copy, most cases showing multiple lesions belonged to 
the luminal subtype while larger lesions were associated 
with basal subtype. On microscopy, predominant papil-
lary architecture was observed commonly in the luminal 
subtype (76.7%).

Conventional urothelial carcinomas was identified to 
be predominantly of luminal subtype (88.9%) while uro-
thelial carcinomas with squamous differentiation and 
subtypes and pure squamous cell carcinomas (SCC) 
belonged to the basal subtype on histopathological 
examination.

Although pathological staging in 18 cases of MIBC in 
cystectomy specimens revealed most pT4 cases to be of 
basal subtype (66.7%), there was no statistically signifi-
cant difference in pathological staging between the IHC 
molecular subtypes. Necrosis was a common feature seen 
in all the 3 subtypes, with all double-negative cases dem-
onstrating it. Perineural invasion (PNI) was noted in both 
luminal and basal subtypes, with slight preponderance in 
luminal cases. In contrast, lymphovascular invasion (LVI) 
(p < 0.05) and lymph node involvement (p < 0.022) were 
noted more commonly with basal subtype.

Patients were followed up for a period of three years 
which was available only for 17 patients, rest were lost 
to follow up. Two cases (one luminal, one basal type) 
showed recurrence. Luminal subtype of the high grade 
conventional urothelial carcinoma showed similar fea-
tures on recurrence as the primary tumor, while the basal 
type of high-grade urothelial carcinoma showed diver-
gent sarcomatoid differentiation in the recurrent tumor. 
Distant metastasis to bone, lung and liver was seen in 
three patients of luminal subtype and double nega-
tive subtype respectively. Post-radical cystectomy, eight 
patients died due to post-operative complications such as 
aspiration pneumonia, acute pulmonary embolism and 
sepsis.

Discussion
Bladder cancers are heterogeneous at the molecular 
level with distinct pathways involved in pathogenesis 
of NMIBCs and MIBCs. Various groups have studied 
the genomic landscape across bladder tumours, utiliz-
ing individual study cohorts that helped to stratify the 
patients for prognosis and to predict response to neoad-
juvant chemotherapy. Several classifications have catego-
rised both NMIBCs and MIBCs into various molecular 
subtypes using mRNA assays or IHC markers. Each sys-
tem identified different clusters, starting with two sub-
types (luminal-like and basal-like) and recently leading 
to the development of the consensus classification system 

identifying six molecular subtypes: luminal-papillary, 
luminal unstable, luminal non-specified, stroma-rich, 
basal/squamous neuroendocrine-like [7, 8]. Studies have 
indicated that the gene expression profiles of the two 
primary molecular subtypes: luminal and basal sub-
types mirror the expression patterns of normal luminal 
and basal urothelial cells. Using surrogate IHC markers, 
bladder tumours can be classified as luminal when they 
express GATA3, and CK20, and basal when they show 
expression of CK5/6 and CK14 [5]. To effectively incor-
porate the classification system into clinical practice, sur-
rogate IHC analysis plays an important role, especially in 
resource-poor settings.

MIBCs presented commonly in the elderly population 
in our study with mean age of 65.91 years, comparable to 
the findings of other studies [6, 9, 10]. Most participants 
were males, and a similar male preponderance was noted 
by various authors [3, 6, 10, 11]. Data on smoking history 
revealed 63% (17/27) to be smokers. Other studies also 
reported smoking in 71.4% and 71% participants respec-
tively, thus indicating a strong relationship between 
smoking and bladder carcinoma [12, 13]. Cystoscopy 
noted most lesions to be solitary (75.8%) with a mean size 
of 2.98 cm, like the findings of Satoh E et al. where 72.2% 
of MIBCs were found to be solitary measuring ≥ 1  cm 
[14]. The commonest sites involved were the lateral walls 
followed by the dome, trigone similar to the study by Ste-
phenson et al. who noted 37.1% occurring in lateral wall 
followed by posterior walls and trigone [15].

Histopathological examination showed papillary archi-
tecture in 45.5% of all tumours, in contrast to only 25% 
noted by Jangir H et al. [3]. Most tumours were conven-
tional urothelial carcinomas followed by urothelial car-
cinomas with squamous differentiation, as also noted 
in various studies [3, 10, 11, 16] while SCC was seen in 
higher numbers in study by Naga NK et al. [17]. Only 
small numbers of giant cell and sarcomatoid subtypes as 
well as neuroendocrine carcinomas were identified in our 
study, coinciding with other studies [11, 17, 18].

Our study demonstrates that GATA3 and CK5/6 immu-
nostaining was noted in 41 and 20 cases respectively.

The luminal subtype constituted 62.1% of the study 
population. A meta-analysis on transcriptome expression 
identified 70% and 81.5% luminal tumours in the MD 
Anderson and Lund cohort, comprising of both NMIBCs 
and MIBCs while a lower 52% was noted in The Cancer 
Genome Atlas (TCGA) cohort including only MIBCs 
[5]. Olkhov Mitsel et al. reported a higher (78.8%) num-
ber under the IHC-based luminal subtype which could 
be because the cases expressing both GATA3 and CK5/6 
were included in this molecular subtype [11] while lower 
numbers were seen in various other studies which identi-
fied mixed subtype as a separate group [3, 6, 17].
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The basal subtype was demonstrated in 30.3% MIBCs 
in our study which was comparable to the 26% of the 
MD Anderson cohort, while TCGA and the Lund cohort 
reported higher (44%) and lower (13.3%) basal tumours 

respectively [5]. Other studies have also demonstrated 
similar results in MIBCs [10, 11].

The double negative subtype was observed in only 7.6% 
of our study population, coinciding with the observations 

Table 2 Association of clinicopathological characteristics and IHC-based molecular subtypes of the 66 MIBCs
Parameters Luminal subtype

n = 41 (62.1)
Basal subtype
n = 20 (30.3)

Double negative subtype
n = 5 (7.6)

p value

Age 67.44+/- 9.98 62.70+/-9.14 66.20+/-7.82 0.049*
Gender
Male (n = 52) 34 (65.4) 13 (25.0) 5 (9.6) 0.133
Female ((n = 14) 7 (50.0) 7 (50.0) 0
Smoking (n = 27)
Yes (n = 17) 11 (64.7) 6 (35.3) 0 0.433
No (n = 10) 5 (50.0) 3 (30.0) 2 (20.0)
Cystoscopy
Number of lesions
Single (n = 50) 29 (58.0) 16 (32.0) 5 (10.0) 0.307
Multiple (n = 16) 12 (75.0) 4 (25.0) 0
Size of lesion 2.66 +/- 2.46 3.70 +/- 3.08 2.80 +/- 2.77 0.363
MICROSCOPY – Architecture
Papillary (n = 30) 23 (76.7) 6 (20.0) 1 (3.3) 0.077
Non-papillary (n = 36) 18 (50.0) 14 (38.9) 4 (11.1)
Histology
Conventional Urothelial Carcinoma (n = 36) 32(88.9) 1 (2.8) 3 (8.3) < 0.005*
Urothelial carcinoma with squamous differentiation (n = 21) 8(38.0) 13 (62.0) 0
Urothelial Carcinoma – Sarcomatoid type (n = 2) 1(50.0) 1 (50.0) 0
Urothelial Carcinoma- Giant cell type (n = 1) 0 1 (100.0) 0
Squamous Cell Carcinoma (n = 4) 0 4 (100.0) 0
Neuroendocrine carcinoma (n = 2) 0 0 2 (100.0)
Necrosis
Present (n = 56) 34 (60.7) 17 (30.4) 5 (8.9) 0.603
Absent (n = 10) 7 (70.0) 3 (30.0) 0
Lymphovascular invasion
Present (n = 23) 7 (30.4) 13 (56.6) 3 (13.0) < 0.05*
Absent (n = 43) 34 (79.0) 7 (16.3) 2 (4.7)
Perineural invasion
Present (n = 31) 16 (51.6) 14 (45.2) 1 (3.2) 0.034*
Absent (n = 35) 25 (71.4) 6 (17.1) 4 (11.5)
Stromal inflammatory infiltrate
Mild (n = 14) 9 (64.2) 3 (21.4) 2 (14.4) 0.222
Moderate (n = 40) 26 (65.0) 11 (27.5) 3 (7.5)
Brisk (n = 12) 6 (50.0) 6 (50.0) 0
Pathological staging (n = 18)
T2 (n = 5) 3 (60.0) 2(40.0) 0 0.609
T3 (n = 4) 2 (50.0) 2 (50.0) 0
T4 (n = 9) 3 (33.3) 6 (66.7) 0
Lymphnode involvement (n = 11)
N0 (n = 4) 4 (100.0) 0 0 0.022*
N1 /N2 (n = 7) 2 (28.6) 5 (71.4) 0
Follow up data (n = 17)
Recurrence (n = 2) 1 (50.0) 1 (50.0) 0 0.065
Metastasis (n = 6) 3 (50.0) 0 3 (50.0)
Death (n = 9) 4 (44.5) 5 (55.5) 0
*p value less than 0.05 considered statistically significant
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in the MD Anderson, Lund and TCGA cohort (4%, 5% 
and 4% respectively) [5].

The luminal subtype was associated with the follow-
ing characteristics: presentation at an older age com-
pared to other subtypes while other studies identified this 
group to present earlier [6, 11]. Of the 17 with a history 
of smoking, 11 were identified to be smokers coincid-
ing with the findings of Sun X et al. [19]. On microscopy, 
papillary morphology was appreciated predominantly in 
this subtype (76.7%), which was comparable to the 72.7% 
tumours of the luminal papillary, luminal non-specified 
and luminal unstable subtypes studied by Benitez et al. 
[20]. Most cases of conventional urothelial carcinoma 
along with few showing divergent squamous differentia-
tion were associated with luminal subtype, as was seen in 
numerous analyses [10, 11, 18].

The basal subtype significantly occurred at an earlier 
age (mean − 62.70) than other subtypes, like other studies 
[3, 10]. The female patients in the study population were 
equally distributed between basal and luminal subtypes, 
in contrast to the female predominance demonstrated in 
other studies [3, 10]. Smoking was observed in 6/9 basal 
MIBCs, which is consistent with research demonstrat-
ing significant association between smoking and basal 
subtype [19]. Histopathological examination revealed 
the basal subtype associated with non-papillary mor-
phology as was demonstrated by other studies [20, 21]. 
Urothelial carcinoma with squamous differentiation and 
pure squamous cell carcinoma were of this basal subtype 
which was statistically significant. Similar findings were 
also observed by other researchers [10, 11]. All the cases 
of urothelial carcinoma - giant cell type, squamous cell 
carcinoma and neuroendocrine carcinoma were nega-
tive on IHC for GATA3, which agreed with the results 
of Naga NK et al. [17]. LVI was noted in most cases, like 
other studies [6, 10] while Sanguedolce et al. showed 
lower LVI in the basal subtype [21]. PNI was observed in 
more than half the cases, reinforcing the findings of Serag 
Eldien MM et al. that PNI was significantly associated 
with cases showing CK5/6 positivity and low GATA3 
expression [16]. Moderate to brisk stromal inflammatory 
infiltrate was identified, which was in concordance with 
studies showing high stromal infiltration in the basal/
squamous subtype [7, 20].

In our study, the five cases of double-negative sub-
type were all males, aligning with other studies [6]. No 
smokers were noted in this group. Histology showed 
three cases of conventional urothelial carcinoma, pre-
dominantly non-papillary type and two neuroendocrine 
carcinomas. This lack of expression of both markers in 
neuroendocrine carcinoma was also shown in other stud-
ies [17, 18] while some studies noted GATA3 expression 
[22, 23]. All cases demonstrated necrosis. Brisk stromal 

inflammatory infiltrate was not identified in this subtype, 
like the findings in other studies [7].

Six cases of pT4 stage in cystectomy specimens were 
of the basal subtype (66.7%) similar to findings of other 
studies showing basal tumours mostly being pT3 and T4 
cases [3, 6, 18, 21]. Lymph node involvement was also 
more commonly seen in basal subtype like the findings 
noted by other researchers [3, 10].

Limited followup data was available for only 17 
patients. The two patients who developed recurrence 
belonged to the luminal and basal subtypes, while those 
with distant metastasis were seen in the double negative 
and luminal subtype. Bejrananda et al. noted the absence 
of CK5/6 or GATA3 expression to be associated with 
poor survival and strongly predicted a negative outcome 
[6]. The basal subtype showed a poor outcome with one 
patient showing tumour recurrence while five patients 
expired during the follow-up period mainly due to post-
operative morbidities. The adverse outcome in the basal 
subtype is usually attributed to GATA3 loss, promoting 
tumour suppressor gene downregulation and transition 
from epithelial to mesenchymal type leading to increased 
invasiveness and spread of the tumour [24]. Helal DS and 
co-workers noted that most basal subtype patients in 
their study cohort presented with higher T stage with the 
presence of lymphovascular invasion and nodal involve-
ment, contributing to the unfavorable outcome, similar 
to our study [10]. The worst outcome was reported in the 
double negative group, with a higher risk of death [6, 18].

The limitations of this study are the retrospective 
design in a single-centre setting and the availability of 
limited follow-up data due to which survival studies 
could not be performed. TMA was utilized to perform 
GATA3 and CK5/6 IHC analysis. While this method is 
cost and time-effective, it utilizes only a small area of the 
tumour tissue for staining and may not reflect the tumour 
heterogeneity seen commonly in bladder carcinomas. 
Further workup using gene profiling in a larger cohort to 
validate the IHC-based molecular subtypes was not done.

Conclusion
MIBCs have been documented to have genomic instabil-
ity and multiple mutations, resulting in poor prognosis in 
these patients, despite intensive surgery and chemother-
apy. Many researchers have demonstrated the prognostic 
and predictive beneficial information obtained by ascer-
taining the molecular subtypes and immunophenotypes 
as regards to patient management. To effectively incorpo-
rate the classification system into clinical practice, surro-
gate IHC analysis plays an important role in identifying 
the molecular subtypes.

Accurate identification of histological vari-
ants, molecular subtypes, and immunophenotypes 
of urothelial carcinomas helps in risk stratification 
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according to biological aggressiveness. This data will also 
provide important information about patient treatment 
and prognostication.
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