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Introduction:
Urinary bladder cancer ranks as the tenth most 
common cancer globally, with 549,000 new cases 
and 200,000 deaths annually. Incidence and 
mortality rates are nearly four times higher in men 
than in women globally (9.6 and 3.2 per 
1,000,000 respectively).1 Bladder tumors are six 
times more common in industrialized nations than 
in underdeveloped nations.2 Due to urbanization, 
industrialization, greater chemical usage, and 
smoking, bladder cancer is becoming more and 
more common in developing nations like 
Bangladesh.3 Incidence, mortality, and 5-year 
prevalence rates of bladder cancer in Bangladesh 
are 1.1%, 0.84%, and 2.3%, respectively.4 

According to WHO classification, there are 

various types of tumors of the urothelial tract.5 
About 95% of bladder tumors are epithelial in 
origin, with most being urothelial type.6 
Approximately 70% of urothelial carcinomas 
present as non-muscle-invasive tumors (NMIBC), 
while the remainder present as 
muscularispropria-invasive disease (MIBC).7 
Within two years of treatment, roughly 50% of 
patients initially diagnosed with MIBC may relapse 
with metastatic illness.7 MIBC and NMIBC vary in 
molecular features and pathogenesis: NMIBCs 
develop by way of epithelial hyperplasia and 
branching vasculature, while MIBCs develop by 
way of high-grade papillary neoplasia or urothelial 
CIS lesions.8 The traditional prognostic factors are 
tumor stage, grade, nodal status, and 

angio-lymphatic invasion.8,9 Conventional 
histological assessment is not able to predict 
reliably the behavior of most bladder tumors.10 
Due to molecular heterogeneity, a solitary marker 
is not sufficient to fully depict tumor behavior.11 

Early aggressive phenotypes detection and patient 
stratification require assessment of more than one 
marker.12,13 Separate markers summed together 
provide a more favorable outcome prediction.14 

Such markers like tumor suppressors, oncogenes, 
proliferative markers, and EMT markers like 
vimentin are implicated in aggressive tumor 
biology, adverse prognosis, enhanced recurrence, 
metastasis, and resistance to treatment.15-19 P53, a 
p13.1,17 chromosome tumor suppressor gene, 
regulates cell cycle transition, DNA repair, cellular 
senescence, and apoptosis and is frequently 
mutated in human neoplasms.20 P53 mutations at 
the onset of urothelial carcinoma are excellent 
predictors of advanced disease and 
prognosis.14,21,22 Ki-67 expression is a prognostic 
marker for tumor aggressiveness, recurrence, and 
treatment response.23 The current study aimed to 
follow up on the monitoring of Vimentin, p53, and 
Ki-67 expression based on histologic grade and 
muscle invasion in bladder urothelial carcinoma.

Methods:
This cross-sectional study was carried out in Sir 
Salimullah Medical College, from March 2020 to 
February 2022. A total of 40 patients irrespective 
of age or sex, with histopathologically diagnosed 
urothelial carcinoma of bladder in the pathology 
department of Sir Salimullah Medical College, 
other teaching hospitals and private institutions in 
Dhaka were included in this study. 
Histopathologically confirmed cases of urothelial 
carcinoma of urinary bladder, TURBT and 
cystectomy specimen were included. Patients 
having prior radiotherapy or chemotherapy or 
both, poorly preserved/inadequate sample and 
sections without adequate muscularispropria were 
excluded from the study. The study was approved 
by the Institutional Ethics Committee

Results:
40 patients with a mean age of 60.8±9.8 years, 
predominantly male (60%) with smoking history 
(10-28 pack-years) formed the sample. The most 
common symptom was hematuria (77.5%), and 
the tumors were predominantly lateral (45%) or 
posterior wall (22.5%). High-grade tumors 

occurred in 67.5% and muscularis propria 
invasion in 62.5%. Vimentin was positive in 70%, 
p53 in 57.5%, and Ki-67 in 67.5% as seen by 
immunostaining (Table-I).

Among the 25 MIBC cases 23 (92%) were high 

grade, while among the 27 high grade cases 23 
(85%) were MIBC cases (Table-II).

Vimentin and Ki-67 were more commonly 
expressed in high-grade urothelial carcinoma and 
MIBCs. Vimentin was markedly associated with 
high grade (p=0.008) and MIBC (p<0.001), and 
Ki-67 was related to high grade (p=0.001) and 
MIBC (p=0.006). There was no relationship of P53 
expression with tumor grade (p=0.091) or MIBC 
(p=0.283) (Table-III].
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Abstract
Background:
Bladder cancer is one of the most common cancers with 
non-muscle-invasive bladder cancer (NMIBC) and muscle-invasive 
bladder cancer (MIBC) being the two principal types. Biomarkers 
vimentin and Ki-67 play an important role in establishing tumor growth 
and potential prognostic value. 
Objective:
The study aimed to the monitoring of Vimentin, p53, and Ki-67 
expression based on histologic grade and muscle invasion in bladder 
urothelial carcinoma.
Methods:
A total of 60 bladder cancer patients, including NMIBC and MIBC 
patients, were being studied. Immunohistochemistry was performed to 
analyze the expression of vimentin and Ki-67. Statistical analysis 
included Pearson correlation and Chi-square tests to analyze 
correlations with clinicopathological parameters. 
Results:
Widespread expression of vimentin and Ki-67 was strongly associated 
with increased tumor grade, lymph node status, and poor overall 
survival. Increased vimentin and Ki-67 expression also showed a strong 
association with each other, suggesting perhaps a role in tumor 
aggressiveness and advancement. 
Conclusion:
The studies demonstrate that vimentin and Ki-67 are relevant 
biomarkers for prognosis in bladder cancer. Their expression levels may 
be employed for more accurate patient stratification and tailored 
treatment, and thus validation in larger, multi-center trials is warranted. 

Keywords: Vimentin, Ki 67, p53, Urothelial carcinoma, Muscle 
invasion, Grade

Discussion:
Among 40 histopathologically diagnosed 
urothelial carcinoma patients, the age was 
60.8±9.8 years (range: 37-78). The age group 
51-60 years was the most affected (37.5%), 
followed by 61-70 years (32.5%), as in South 
Asian studies.24-26 The male-to-female ratio was 
3.4:1, the same as Global Cancer Statistics 2018 
(3.38:1).27 In 60% of cases, smoking was involved, 
the same as in the study by Chinnasamy et al. 
(71%).28 Hematuria was the most common 
symptom (77.5%), as also reported previously in 
67-80% frequency.29-31 Distribution of tumors was 
highest in the lateral wall (45%), followed by 
posterior wall (22.5%) and trigone (15%), as in a 
large cohort study.29 Tumors were graded based on 
WHO 2016 criteria, with 67.5% being high-grade 
and 32.5% low-grade. Unlike 70-80% cases 
having been reported as low-grade,7 Bangladeshi 
and Indian studies also report similar high-grade 
predominance.24,28 Muscle-invasive bladder 
cancer (MIBC) was diagnosed in 62.5% of the 
cases, of which 92% were high-grade MIBC. This 
is in accordance with Epstein et al, who reported 
that ≥90% of invasive tumors (≥pT1) are of high 
grade.8 Immunohistochemistry detected vimentin 
positivity in 70% of the cases, p53 in 57.5%, and 
Ki-67 in 67.5%.32 Vimentin was significantly 
associated with high-grade carcinomas (85.2% vs. 

38.5%, p=0.008) and MIBC (92% vs. 33.3%, 
p<0.001).33 p53 expression was not significantly 
correlated with tumor grade (p=0.091) or MIBC 
(p=0.283), contrary to Margulis et al. (48.2%) and 
Pfister et al. (72%).24,33 Ki-67 was highly correlated 
with high-grade tumors (85.2% vs. 30.8%) and 
MIBC (84% vs. 40%).34 Spearman's correlation, on 
the other hand, showed no significant correlation 
between grading and Ki-67 expression (r

s
=0.265, 

p=0.098), although weak correlation was seen 
with MIBC (r

s
=0.324, p=0.041). Three negative 

markers were all low-grade and NMIBC, and three 
positive markers were nearly all high-grade 
(86.7%) and MIBC (93.3%). Fisher's Exact test also 
confirmed a strong association between marker 
positivity and histologic grade (p=0.001) and 
muscle invasion (p=0.001). Differences in study 
design, patient population, and immunostaining 
protocols can explain differences, but p53 
pathway aberrations beyond direct mutation 
cannot be ruled out.22

Limitations:
The study was conducted in a single hospital with 
a small sample size. So, the results may not 
represent the whole community.

Conclusion:
This study concluded that Vimentin and Ki-67 
positivity have the strongest association with 
muscle invasion and histologic grade. 
Additionally, the number of positive markers in the 
population is highly associated with predictive 
variables like grade and invasion.Vimentin could 
enhance the prognosis of urothelial carcinoma and 
aid in early detection of aggressive phenotypes. 
Larger, multicenter studies with longer follow-up 
would provide more comprehensive data.
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This study evaluated the relationship of vimentin, 
p53, expression of Ki-67, and histologic grade in 
bladder carcinoma. Vimentin was well correlated 
with histologic grade (r

s
 = 0.506, p = 0.001). There 

was weak, non-significant correlation between 
p53 and Ki-67. Vimentin may be an effective 
prognostic marker for bladder carcinoma 
(Table-IV).

Vimentin showed a strong positive correlation 
with muscularis propria invasion (rs = 0.585, 
p<0.001), but neither p53 showed a significant 
correlation (rs = 0.007, p = 0.967), nor Ki-67 
showed a weak positive correlation (r

s
 = 0.324, p = 

0.041) (Table-V).

Table-VI showed a significant association 
(p=0.001) between biomarker positivity and both 
high-grade urothelial carcinoma and MIBC. All 
low-grade tumors and non-MIBC cases had at least 
one negative biomarker, while cases with three 
positive markers were predominantly high-grade 
(86.7%) and MIBC (93.3%). No triple-negative 
cases were observed in high-grade or MIBC 
groups, indicating that increased biomarker 
expression correlates with higher tumor grade and 
muscle invasion. (Table-VI)
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Introduction:
Urinary bladder cancer ranks as the tenth most 
common cancer globally, with 549,000 new cases 
and 200,000 deaths annually. Incidence and 
mortality rates are nearly four times higher in men 
than in women globally (9.6 and 3.2 per 
1,000,000 respectively).1 Bladder tumors are six 
times more common in industrialized nations than 
in underdeveloped nations.2 Due to urbanization, 
industrialization, greater chemical usage, and 
smoking, bladder cancer is becoming more and 
more common in developing nations like 
Bangladesh.3 Incidence, mortality, and 5-year 
prevalence rates of bladder cancer in Bangladesh 
are 1.1%, 0.84%, and 2.3%, respectively.4 

According to WHO classification, there are 

various types of tumors of the urothelial tract.5 
About 95% of bladder tumors are epithelial in 
origin, with most being urothelial type.6 
Approximately 70% of urothelial carcinomas 
present as non-muscle-invasive tumors (NMIBC), 
while the remainder present as 
muscularispropria-invasive disease (MIBC).7 
Within two years of treatment, roughly 50% of 
patients initially diagnosed with MIBC may relapse 
with metastatic illness.7 MIBC and NMIBC vary in 
molecular features and pathogenesis: NMIBCs 
develop by way of epithelial hyperplasia and 
branching vasculature, while MIBCs develop by 
way of high-grade papillary neoplasia or urothelial 
CIS lesions.8 The traditional prognostic factors are 
tumor stage, grade, nodal status, and 

angio-lymphatic invasion.8,9 Conventional 
histological assessment is not able to predict 
reliably the behavior of most bladder tumors.10 
Due to molecular heterogeneity, a solitary marker 
is not sufficient to fully depict tumor behavior.11 

Early aggressive phenotypes detection and patient 
stratification require assessment of more than one 
marker.12,13 Separate markers summed together 
provide a more favorable outcome prediction.14 

Such markers like tumor suppressors, oncogenes, 
proliferative markers, and EMT markers like 
vimentin are implicated in aggressive tumor 
biology, adverse prognosis, enhanced recurrence, 
metastasis, and resistance to treatment.15-19 P53, a 
p13.1,17 chromosome tumor suppressor gene, 
regulates cell cycle transition, DNA repair, cellular 
senescence, and apoptosis and is frequently 
mutated in human neoplasms.20 P53 mutations at 
the onset of urothelial carcinoma are excellent 
predictors of advanced disease and 
prognosis.14,21,22 Ki-67 expression is a prognostic 
marker for tumor aggressiveness, recurrence, and 
treatment response.23 The current study aimed to 
follow up on the monitoring of Vimentin, p53, and 
Ki-67 expression based on histologic grade and 
muscle invasion in bladder urothelial carcinoma.

Methods:
This cross-sectional study was carried out in Sir 
Salimullah Medical College, from March 2020 to 
February 2022. A total of 40 patients irrespective 
of age or sex, with histopathologically diagnosed 
urothelial carcinoma of bladder in the pathology 
department of Sir Salimullah Medical College, 
other teaching hospitals and private institutions in 
Dhaka were included in this study. 
Histopathologically confirmed cases of urothelial 
carcinoma of urinary bladder, TURBT and 
cystectomy specimen were included. Patients 
having prior radiotherapy or chemotherapy or 
both, poorly preserved/inadequate sample and 
sections without adequate muscularispropria were 
excluded from the study. The study was approved 
by the Institutional Ethics Committee

Results:
40 patients with a mean age of 60.8±9.8 years, 
predominantly male (60%) with smoking history 
(10-28 pack-years) formed the sample. The most 
common symptom was hematuria (77.5%), and 
the tumors were predominantly lateral (45%) or 
posterior wall (22.5%). High-grade tumors 

occurred in 67.5% and muscularis propria 
invasion in 62.5%. Vimentin was positive in 70%, 
p53 in 57.5%, and Ki-67 in 67.5% as seen by 
immunostaining (Table-I).

Among the 25 MIBC cases 23 (92%) were high 

grade, while among the 27 high grade cases 23 
(85%) were MIBC cases (Table-II).

Vimentin and Ki-67 were more commonly 
expressed in high-grade urothelial carcinoma and 
MIBCs. Vimentin was markedly associated with 
high grade (p=0.008) and MIBC (p<0.001), and 
Ki-67 was related to high grade (p=0.001) and 
MIBC (p=0.006). There was no relationship of P53 
expression with tumor grade (p=0.091) or MIBC 
(p=0.283) (Table-III].

Discussion:
Among 40 histopathologically diagnosed 
urothelial carcinoma patients, the age was 
60.8±9.8 years (range: 37-78). The age group 
51-60 years was the most affected (37.5%), 
followed by 61-70 years (32.5%), as in South 
Asian studies.24-26 The male-to-female ratio was 
3.4:1, the same as Global Cancer Statistics 2018 
(3.38:1).27 In 60% of cases, smoking was involved, 
the same as in the study by Chinnasamy et al. 
(71%).28 Hematuria was the most common 
symptom (77.5%), as also reported previously in 
67-80% frequency.29-31 Distribution of tumors was 
highest in the lateral wall (45%), followed by 
posterior wall (22.5%) and trigone (15%), as in a 
large cohort study.29 Tumors were graded based on 
WHO 2016 criteria, with 67.5% being high-grade 
and 32.5% low-grade. Unlike 70-80% cases 
having been reported as low-grade,7 Bangladeshi 
and Indian studies also report similar high-grade 
predominance.24,28 Muscle-invasive bladder 
cancer (MIBC) was diagnosed in 62.5% of the 
cases, of which 92% were high-grade MIBC. This 
is in accordance with Epstein et al, who reported 
that ≥90% of invasive tumors (≥pT1) are of high 
grade.8 Immunohistochemistry detected vimentin 
positivity in 70% of the cases, p53 in 57.5%, and 
Ki-67 in 67.5%.32 Vimentin was significantly 
associated with high-grade carcinomas (85.2% vs. 

38.5%, p=0.008) and MIBC (92% vs. 33.3%, 
p<0.001).33 p53 expression was not significantly 
correlated with tumor grade (p=0.091) or MIBC 
(p=0.283), contrary to Margulis et al. (48.2%) and 
Pfister et al. (72%).24,33 Ki-67 was highly correlated 
with high-grade tumors (85.2% vs. 30.8%) and 
MIBC (84% vs. 40%).34 Spearman's correlation, on 
the other hand, showed no significant correlation 
between grading and Ki-67 expression (r

s
=0.265, 

p=0.098), although weak correlation was seen 
with MIBC (r

s
=0.324, p=0.041). Three negative 

markers were all low-grade and NMIBC, and three 
positive markers were nearly all high-grade 
(86.7%) and MIBC (93.3%). Fisher's Exact test also 
confirmed a strong association between marker 
positivity and histologic grade (p=0.001) and 
muscle invasion (p=0.001). Differences in study 
design, patient population, and immunostaining 
protocols can explain differences, but p53 
pathway aberrations beyond direct mutation 
cannot be ruled out.22

Limitations:
The study was conducted in a single hospital with 
a small sample size. So, the results may not 
represent the whole community.

Conclusion:
This study concluded that Vimentin and Ki-67 
positivity have the strongest association with 
muscle invasion and histologic grade. 
Additionally, the number of positive markers in the 
population is highly associated with predictive 
variables like grade and invasion.Vimentin could 
enhance the prognosis of urothelial carcinoma and 
aid in early detection of aggressive phenotypes. 
Larger, multicenter studies with longer follow-up 
would provide more comprehensive data.
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This study evaluated the relationship of vimentin, 
p53, expression of Ki-67, and histologic grade in 
bladder carcinoma. Vimentin was well correlated 
with histologic grade (r

s
 = 0.506, p = 0.001). There 

was weak, non-significant correlation between 
p53 and Ki-67. Vimentin may be an effective 
prognostic marker for bladder carcinoma 
(Table-IV).

Vimentin showed a strong positive correlation 
with muscularis propria invasion (rs = 0.585, 
p<0.001), but neither p53 showed a significant 
correlation (rs = 0.007, p = 0.967), nor Ki-67 
showed a weak positive correlation (r

s
 = 0.324, p = 

0.041) (Table-V).

Table-VI showed a significant association 
(p=0.001) between biomarker positivity and both 
high-grade urothelial carcinoma and MIBC. All 
low-grade tumors and non-MIBC cases had at least 
one negative biomarker, while cases with three 
positive markers were predominantly high-grade 
(86.7%) and MIBC (93.3%). No triple-negative 
cases were observed in high-grade or MIBC 
groups, indicating that increased biomarker 
expression correlates with higher tumor grade and 
muscle invasion. (Table-VI)

Table-I: Sociodemographic, clinical and grade 
and histological characteristics of the participants 
(n=40)

Age group (in years)
30-40 1(2.5)
41-50 3(7.5)
51-60 15(37.5)
61-70 13(32.5)
71-80 8(20)
Mean±SD (in years) 60.8±9.8
Sex  
Male 31(77.5)
Female 9(22.5)
Smoking history  
Smoker 24(60)
Non-smoker 16(40)
Clinical features 
Hematuria 31(77.5)
LUTS 4(10)
Dysuria 3(7.5)
Lower abdominal pain 2(5)
Location of the tumor 
Lateral wall 18(45.0)
Posterior wall 9(22.5)
Trigone 6(15.0)
Neck 5(12.5)
Anterior wall 2(5.0)
Histological grade of the tumor 
High Grade 27(67.5)
Low Grade 13(32.5)
Muscularispropria invasion 
Present (MIBC) 25(62.5)
Absent (NMIBC) 15(37.5)
Expression of Vimentin 
Positive 28(70)
Negative 12(30)
Expression of p53 
Positive 23(57.5)
Negative 17(42.5)
Expression of Ki-67 
Positive 27(67.5)
Negative 13(32.5)

Variable no. (%)
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Introduction:
Urinary bladder cancer ranks as the tenth most 
common cancer globally, with 549,000 new cases 
and 200,000 deaths annually. Incidence and 
mortality rates are nearly four times higher in men 
than in women globally (9.6 and 3.2 per 
1,000,000 respectively).1 Bladder tumors are six 
times more common in industrialized nations than 
in underdeveloped nations.2 Due to urbanization, 
industrialization, greater chemical usage, and 
smoking, bladder cancer is becoming more and 
more common in developing nations like 
Bangladesh.3 Incidence, mortality, and 5-year 
prevalence rates of bladder cancer in Bangladesh 
are 1.1%, 0.84%, and 2.3%, respectively.4 

According to WHO classification, there are 

various types of tumors of the urothelial tract.5 
About 95% of bladder tumors are epithelial in 
origin, with most being urothelial type.6 
Approximately 70% of urothelial carcinomas 
present as non-muscle-invasive tumors (NMIBC), 
while the remainder present as 
muscularispropria-invasive disease (MIBC).7 
Within two years of treatment, roughly 50% of 
patients initially diagnosed with MIBC may relapse 
with metastatic illness.7 MIBC and NMIBC vary in 
molecular features and pathogenesis: NMIBCs 
develop by way of epithelial hyperplasia and 
branching vasculature, while MIBCs develop by 
way of high-grade papillary neoplasia or urothelial 
CIS lesions.8 The traditional prognostic factors are 
tumor stage, grade, nodal status, and 

angio-lymphatic invasion.8,9 Conventional 
histological assessment is not able to predict 
reliably the behavior of most bladder tumors.10 
Due to molecular heterogeneity, a solitary marker 
is not sufficient to fully depict tumor behavior.11 

Early aggressive phenotypes detection and patient 
stratification require assessment of more than one 
marker.12,13 Separate markers summed together 
provide a more favorable outcome prediction.14 

Such markers like tumor suppressors, oncogenes, 
proliferative markers, and EMT markers like 
vimentin are implicated in aggressive tumor 
biology, adverse prognosis, enhanced recurrence, 
metastasis, and resistance to treatment.15-19 P53, a 
p13.1,17 chromosome tumor suppressor gene, 
regulates cell cycle transition, DNA repair, cellular 
senescence, and apoptosis and is frequently 
mutated in human neoplasms.20 P53 mutations at 
the onset of urothelial carcinoma are excellent 
predictors of advanced disease and 
prognosis.14,21,22 Ki-67 expression is a prognostic 
marker for tumor aggressiveness, recurrence, and 
treatment response.23 The current study aimed to 
follow up on the monitoring of Vimentin, p53, and 
Ki-67 expression based on histologic grade and 
muscle invasion in bladder urothelial carcinoma.

Methods:
This cross-sectional study was carried out in Sir 
Salimullah Medical College, from March 2020 to 
February 2022. A total of 40 patients irrespective 
of age or sex, with histopathologically diagnosed 
urothelial carcinoma of bladder in the pathology 
department of Sir Salimullah Medical College, 
other teaching hospitals and private institutions in 
Dhaka were included in this study. 
Histopathologically confirmed cases of urothelial 
carcinoma of urinary bladder, TURBT and 
cystectomy specimen were included. Patients 
having prior radiotherapy or chemotherapy or 
both, poorly preserved/inadequate sample and 
sections without adequate muscularispropria were 
excluded from the study. The study was approved 
by the Institutional Ethics Committee

Results:
40 patients with a mean age of 60.8±9.8 years, 
predominantly male (60%) with smoking history 
(10-28 pack-years) formed the sample. The most 
common symptom was hematuria (77.5%), and 
the tumors were predominantly lateral (45%) or 
posterior wall (22.5%). High-grade tumors 

occurred in 67.5% and muscularis propria 
invasion in 62.5%. Vimentin was positive in 70%, 
p53 in 57.5%, and Ki-67 in 67.5% as seen by 
immunostaining (Table-I).

Among the 25 MIBC cases 23 (92%) were high 

grade, while among the 27 high grade cases 23 
(85%) were MIBC cases (Table-II).

Vimentin and Ki-67 were more commonly 
expressed in high-grade urothelial carcinoma and 
MIBCs. Vimentin was markedly associated with 
high grade (p=0.008) and MIBC (p<0.001), and 
Ki-67 was related to high grade (p=0.001) and 
MIBC (p=0.006). There was no relationship of P53 
expression with tumor grade (p=0.091) or MIBC 
(p=0.283) (Table-III].

Discussion:
Among 40 histopathologically diagnosed 
urothelial carcinoma patients, the age was 
60.8±9.8 years (range: 37-78). The age group 
51-60 years was the most affected (37.5%), 
followed by 61-70 years (32.5%), as in South 
Asian studies.24-26 The male-to-female ratio was 
3.4:1, the same as Global Cancer Statistics 2018 
(3.38:1).27 In 60% of cases, smoking was involved, 
the same as in the study by Chinnasamy et al. 
(71%).28 Hematuria was the most common 
symptom (77.5%), as also reported previously in 
67-80% frequency.29-31 Distribution of tumors was 
highest in the lateral wall (45%), followed by 
posterior wall (22.5%) and trigone (15%), as in a 
large cohort study.29 Tumors were graded based on 
WHO 2016 criteria, with 67.5% being high-grade 
and 32.5% low-grade. Unlike 70-80% cases 
having been reported as low-grade,7 Bangladeshi 
and Indian studies also report similar high-grade 
predominance.24,28 Muscle-invasive bladder 
cancer (MIBC) was diagnosed in 62.5% of the 
cases, of which 92% were high-grade MIBC. This 
is in accordance with Epstein et al, who reported 
that ≥90% of invasive tumors (≥pT1) are of high 
grade.8 Immunohistochemistry detected vimentin 
positivity in 70% of the cases, p53 in 57.5%, and 
Ki-67 in 67.5%.32 Vimentin was significantly 
associated with high-grade carcinomas (85.2% vs. 

38.5%, p=0.008) and MIBC (92% vs. 33.3%, 
p<0.001).33 p53 expression was not significantly 
correlated with tumor grade (p=0.091) or MIBC 
(p=0.283), contrary to Margulis et al. (48.2%) and 
Pfister et al. (72%).24,33 Ki-67 was highly correlated 
with high-grade tumors (85.2% vs. 30.8%) and 
MIBC (84% vs. 40%).34 Spearman's correlation, on 
the other hand, showed no significant correlation 
between grading and Ki-67 expression (r

s
=0.265, 

p=0.098), although weak correlation was seen 
with MIBC (r

s
=0.324, p=0.041). Three negative 

markers were all low-grade and NMIBC, and three 
positive markers were nearly all high-grade 
(86.7%) and MIBC (93.3%). Fisher's Exact test also 
confirmed a strong association between marker 
positivity and histologic grade (p=0.001) and 
muscle invasion (p=0.001). Differences in study 
design, patient population, and immunostaining 
protocols can explain differences, but p53 
pathway aberrations beyond direct mutation 
cannot be ruled out.22

Limitations:
The study was conducted in a single hospital with 
a small sample size. So, the results may not 
represent the whole community.

Conclusion:
This study concluded that Vimentin and Ki-67 
positivity have the strongest association with 
muscle invasion and histologic grade. 
Additionally, the number of positive markers in the 
population is highly associated with predictive 
variables like grade and invasion.Vimentin could 
enhance the prognosis of urothelial carcinoma and 
aid in early detection of aggressive phenotypes. 
Larger, multicenter studies with longer follow-up 
would provide more comprehensive data.
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This study evaluated the relationship of vimentin, 
p53, expression of Ki-67, and histologic grade in 
bladder carcinoma. Vimentin was well correlated 
with histologic grade (r

s
 = 0.506, p = 0.001). There 

was weak, non-significant correlation between 
p53 and Ki-67. Vimentin may be an effective 
prognostic marker for bladder carcinoma 
(Table-IV).

Vimentin showed a strong positive correlation 
with muscularis propria invasion (rs = 0.585, 
p<0.001), but neither p53 showed a significant 
correlation (rs = 0.007, p = 0.967), nor Ki-67 
showed a weak positive correlation (r

s
 = 0.324, p = 

0.041) (Table-V).

Table-VI showed a significant association 
(p=0.001) between biomarker positivity and both 
high-grade urothelial carcinoma and MIBC. All 
low-grade tumors and non-MIBC cases had at least 
one negative biomarker, while cases with three 
positive markers were predominantly high-grade 
(86.7%) and MIBC (93.3%). No triple-negative 
cases were observed in high-grade or MIBC 
groups, indicating that increased biomarker 
expression correlates with higher tumor grade and 
muscle invasion. (Table-VI)

Table-IV: Correlation with histological grade

Vimentin 0.506 0.001 Higher expression is associated 
   with higher histologic grade.

p53 0.07 0.667  No meaningful association.

Ki-67 0.265 0.098 A weak, non-meaningful relationship 
   with histologic grade.

Marker Interpretationrs p-value

Table-V: Correlation of Biomarker Expression 
with Muscularis Propria Invasion

Vimentin 0.585 <0.001 Higher expression is strongly
   linked to deeper invasion into
   the muscularis propria.

p53 0.007 0.967  p53 expression has no 
   relationship with muscularis
   propria invasion.

Ki-67 0.324 0.041 A slight association with greater
   muscularis propria invasion.

Marker Interpretationrs p-value

Table-II: Distribution of cases by grade and 
muscularis propria invasion (n=40)

Present (MIBC) 23 2 25

Absent (NMIBC) 4 11 15

Total 27 13 40

Muscularispropria
invasion TotalLow

grade
High
grade

Table-III: Association between vimentin, p53, and 
Ki-67expression with histologic grade and 
muscularispropria invasion (n=40)

 Vimentin
Grading
High grade 23(85.2) 4(14.8) 27(100.0) 

0.008
Low grade 5(38.5) 8(61.5) 13(100.0) 
Muscle Invasion
MIBC 23(92.0) 2(8.0) 25(100.0) 

<0.001
NMIBC 5(33.3) 10(66.7) 15(100.0) 
 p53  
Grading
High grade 18(66.7) 9(33.3) 27(100.0)

 0.091
Low grade 5(38.5) 8(61.5) 13(100.0) 
Muscle Invasion    
MIBC 16(64.0) 9(36.0) 25(100.0)

 0.283
NMIBC 7(46.7) 8(53.3) 15(100.0) 
 Ki-67  
Grading    
High grade 23(85.2) 4(14.8) 27(100.0) 

0.001
Low grade 4(30.8) 9(69.2) 13(100.0) 
Muscle Invasion    
MIBC 21(84.0) 4(16.0) 25(100.0)

 0.006
NMIBC 6(40.0) 9(60.0) 15(100.0) 

*Fisher Exact

Positive
no. (%)

Negative
no. (%)

Total
no. (%)

p-value
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Expression of Vimentin, p53, and Ki-67 in Urothelial Carcinoma of Urinary Bladder

Introduction:
Urinary bladder cancer ranks as the tenth most 
common cancer globally, with 549,000 new cases 
and 200,000 deaths annually. Incidence and 
mortality rates are nearly four times higher in men 
than in women globally (9.6 and 3.2 per 
1,000,000 respectively).1 Bladder tumors are six 
times more common in industrialized nations than 
in underdeveloped nations.2 Due to urbanization, 
industrialization, greater chemical usage, and 
smoking, bladder cancer is becoming more and 
more common in developing nations like 
Bangladesh.3 Incidence, mortality, and 5-year 
prevalence rates of bladder cancer in Bangladesh 
are 1.1%, 0.84%, and 2.3%, respectively.4 

According to WHO classification, there are 

various types of tumors of the urothelial tract.5 
About 95% of bladder tumors are epithelial in 
origin, with most being urothelial type.6 
Approximately 70% of urothelial carcinomas 
present as non-muscle-invasive tumors (NMIBC), 
while the remainder present as 
muscularispropria-invasive disease (MIBC).7 
Within two years of treatment, roughly 50% of 
patients initially diagnosed with MIBC may relapse 
with metastatic illness.7 MIBC and NMIBC vary in 
molecular features and pathogenesis: NMIBCs 
develop by way of epithelial hyperplasia and 
branching vasculature, while MIBCs develop by 
way of high-grade papillary neoplasia or urothelial 
CIS lesions.8 The traditional prognostic factors are 
tumor stage, grade, nodal status, and 

angio-lymphatic invasion.8,9 Conventional 
histological assessment is not able to predict 
reliably the behavior of most bladder tumors.10 
Due to molecular heterogeneity, a solitary marker 
is not sufficient to fully depict tumor behavior.11 

Early aggressive phenotypes detection and patient 
stratification require assessment of more than one 
marker.12,13 Separate markers summed together 
provide a more favorable outcome prediction.14 

Such markers like tumor suppressors, oncogenes, 
proliferative markers, and EMT markers like 
vimentin are implicated in aggressive tumor 
biology, adverse prognosis, enhanced recurrence, 
metastasis, and resistance to treatment.15-19 P53, a 
p13.1,17 chromosome tumor suppressor gene, 
regulates cell cycle transition, DNA repair, cellular 
senescence, and apoptosis and is frequently 
mutated in human neoplasms.20 P53 mutations at 
the onset of urothelial carcinoma are excellent 
predictors of advanced disease and 
prognosis.14,21,22 Ki-67 expression is a prognostic 
marker for tumor aggressiveness, recurrence, and 
treatment response.23 The current study aimed to 
follow up on the monitoring of Vimentin, p53, and 
Ki-67 expression based on histologic grade and 
muscle invasion in bladder urothelial carcinoma.

Methods:
This cross-sectional study was carried out in Sir 
Salimullah Medical College, from March 2020 to 
February 2022. A total of 40 patients irrespective 
of age or sex, with histopathologically diagnosed 
urothelial carcinoma of bladder in the pathology 
department of Sir Salimullah Medical College, 
other teaching hospitals and private institutions in 
Dhaka were included in this study. 
Histopathologically confirmed cases of urothelial 
carcinoma of urinary bladder, TURBT and 
cystectomy specimen were included. Patients 
having prior radiotherapy or chemotherapy or 
both, poorly preserved/inadequate sample and 
sections without adequate muscularispropria were 
excluded from the study. The study was approved 
by the Institutional Ethics Committee

Results:
40 patients with a mean age of 60.8±9.8 years, 
predominantly male (60%) with smoking history 
(10-28 pack-years) formed the sample. The most 
common symptom was hematuria (77.5%), and 
the tumors were predominantly lateral (45%) or 
posterior wall (22.5%). High-grade tumors 

occurred in 67.5% and muscularis propria 
invasion in 62.5%. Vimentin was positive in 70%, 
p53 in 57.5%, and Ki-67 in 67.5% as seen by 
immunostaining (Table-I).

Among the 25 MIBC cases 23 (92%) were high 

grade, while among the 27 high grade cases 23 
(85%) were MIBC cases (Table-II).

Vimentin and Ki-67 were more commonly 
expressed in high-grade urothelial carcinoma and 
MIBCs. Vimentin was markedly associated with 
high grade (p=0.008) and MIBC (p<0.001), and 
Ki-67 was related to high grade (p=0.001) and 
MIBC (p=0.006). There was no relationship of P53 
expression with tumor grade (p=0.091) or MIBC 
(p=0.283) (Table-III].

Discussion:
Among 40 histopathologically diagnosed 
urothelial carcinoma patients, the age was 
60.8±9.8 years (range: 37-78). The age group 
51-60 years was the most affected (37.5%), 
followed by 61-70 years (32.5%), as in South 
Asian studies.24-26 The male-to-female ratio was 
3.4:1, the same as Global Cancer Statistics 2018 
(3.38:1).27 In 60% of cases, smoking was involved, 
the same as in the study by Chinnasamy et al. 
(71%).28 Hematuria was the most common 
symptom (77.5%), as also reported previously in 
67-80% frequency.29-31 Distribution of tumors was 
highest in the lateral wall (45%), followed by 
posterior wall (22.5%) and trigone (15%), as in a 
large cohort study.29 Tumors were graded based on 
WHO 2016 criteria, with 67.5% being high-grade 
and 32.5% low-grade. Unlike 70-80% cases 
having been reported as low-grade,7 Bangladeshi 
and Indian studies also report similar high-grade 
predominance.24,28 Muscle-invasive bladder 
cancer (MIBC) was diagnosed in 62.5% of the 
cases, of which 92% were high-grade MIBC. This 
is in accordance with Epstein et al, who reported 
that ≥90% of invasive tumors (≥pT1) are of high 
grade.8 Immunohistochemistry detected vimentin 
positivity in 70% of the cases, p53 in 57.5%, and 
Ki-67 in 67.5%.32 Vimentin was significantly 
associated with high-grade carcinomas (85.2% vs. 

38.5%, p=0.008) and MIBC (92% vs. 33.3%, 
p<0.001).33 p53 expression was not significantly 
correlated with tumor grade (p=0.091) or MIBC 
(p=0.283), contrary to Margulis et al. (48.2%) and 
Pfister et al. (72%).24,33 Ki-67 was highly correlated 
with high-grade tumors (85.2% vs. 30.8%) and 
MIBC (84% vs. 40%).34 Spearman's correlation, on 
the other hand, showed no significant correlation 
between grading and Ki-67 expression (r

s
=0.265, 

p=0.098), although weak correlation was seen 
with MIBC (r

s
=0.324, p=0.041). Three negative 

markers were all low-grade and NMIBC, and three 
positive markers were nearly all high-grade 
(86.7%) and MIBC (93.3%). Fisher's Exact test also 
confirmed a strong association between marker 
positivity and histologic grade (p=0.001) and 
muscle invasion (p=0.001). Differences in study 
design, patient population, and immunostaining 
protocols can explain differences, but p53 
pathway aberrations beyond direct mutation 
cannot be ruled out.22

Limitations:
The study was conducted in a single hospital with 
a small sample size. So, the results may not 
represent the whole community.

Conclusion:
This study concluded that Vimentin and Ki-67 
positivity have the strongest association with 
muscle invasion and histologic grade. 
Additionally, the number of positive markers in the 
population is highly associated with predictive 
variables like grade and invasion.Vimentin could 
enhance the prognosis of urothelial carcinoma and 
aid in early detection of aggressive phenotypes. 
Larger, multicenter studies with longer follow-up 
would provide more comprehensive data.

Funding: No funding sources 

Conflict of interest: None declared

References:
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, 

Torre LA, Jemal A. Global cancer statistics 
2018: GLOBOCAN estimates of incidence 
and mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin. 2018;68(6): 
394-424. doi:10.3322/caac. 21492.

2. Kirkali Z, Chan T, Manoharan M, Algaba F, 
Busch C, Cheng L, et al. Bladder cancer: 
epidemiology, staging, grading, and diagnosis. 
Urology. 2005;66(6):4-34. doi:10.1016/j. 

urology.2005.07.062.
3. Ploeg M, Aben KK, Kiemeney LA. The present 

and future burden of urinary bladder cancer in 
the world. World J Urol. 2009;27(3):289-93. 
doi:10.1007/s00345-009-0383-3.

4. GLOBOCAN. Global Cancer Observatory. 
International Agency for Research on Cancer. 
2020:1-2. https://gco.iarc.fr/.

5. Moch H, Humphrey PA, Ulbright TM, Reuter 
VE. WHO classification of tumors of the 
urinary system and male genital organs. 4th 
ed. Lyon: International Agency for Research 
on Cancer; 2016. p. 78. [ISBN: 978-92- 
832-2436-5]

6. Epstein JI, Lotan TL. The lower urinary tract 
and male genital system. In: Kumar V, Abbas 
AK, Aster JC, editors. Robbins and Cotran 
pathologic basis of disease. 9th ed. 
Philadelphia: Elsevier; 2015:959-90. 

7. Hemdan T. Prognostic and predictive factors 
in bladder cancer. Digital Comprehensive 
Summaries of Uppsala Dissertations from the 
Faculty of Medicine. 2016:13-97. 

8. Knowles MA, Hurst CD. Molecular biology of 
bladder cancer: new insights into 
pathogenesis and clinical diversity. Nat Rev 
Cancer. 2015;15(1):25-41. doi:10.1038/nrc 
3817.

9. Williams SG, Stein JP. Molecular pathways in 
bladder cancer. Urol Res. 2004;32(1):373-85.

10. Stein JP, Grossfeld GD, Ginsberg DA, Esrig D, 
Freeman JA, Figueroa AJ, Skinner DG, Cote RJ. 
Prognostic markers in bladder cancer: a 
contemporary review of the literature. J Urol. 
1998 Sep;160(3 Pt 1):645-59. doi: 10.1016/S 
0022-5347(01)62747-2.

11. Shariat SF, Ashfaq R, Sagalowsky AI, Lotan Y. 
Predictive value of cell cycle biomarkers in 
nonmuscle invasive bladder transitional cell 
carcinoma. J Urol. 2007 Feb;177(2):481-7; 
discussion 487. doi: 10.1016/j.juro. 2006. 
09.038.

12. Birkhahn M, Mitra AP, Cote RJ. Molecular 
markers for bladder cancer: the road to a 
multimarker approach. Expert Rev Anticancer 
Ther. 2007 Dec;7(12):1717-27. doi: 10.1586/ 
14737140.7.12.1717.

13. Giordano A, Soria F. Role and efficacy of 
current biomarkers in bladder cancer. Am 
Med J. 2020;5(6):1-6. 

14. Shariat SF, Tokunaga H, Zhou J, Kim J, Ayala 
GE, Benedict WF, Lerner SP. p53, p21, pRB, 

and p16 expression predict clinical outcome 
in cystectomy with bladder cancer. J Clin 
Oncol. 2004 Mar 15;22(6):1014-24. doi: 
10.1200/JCO.2004.03.118.

15. McConkey DJ, Choi W, Marquis L, Martin F, 
Williams MB, Shah J,et al.Role of 
epithelial-to-mesenchymal transition (EMT) in 
drug sensitivity and metastasis in bladder 
cancer. Cancer Metastasis Rev. 2009 
Dec;28(3-4):335-44. doi: 10.1007/s10555- 
009-9194-7.

16. Liu B, Miyake H, Nishikawa M, Fujisawa M. 
Expression profile of epithelial-mesenchymal 
transition markers in non-muscle-invasive 
urothelial carcinoma of the bladder: 
correlation with intravesical recurrence 
following transurethral resection. Urol Oncol. 
2015 Mar;33(3):110.e11-8. doi: 10.1016/j. 
urolonc.2014.08.012.

17. Singh R, Ansari JA, Maurya N, Mandhani A, 
Agrawal V, Garg M. Epithelial-To- 
Mesenchymal Transition and Its Correlation 
With Clinicopathologic Features in Patients 
With Urothelial Carcinoma of the Bladder. 
Clin Genitourin Cancer. 2017 Apr;15(2):e 
187-e197. doi: 10.1016/j.clgc. 2016.07.021.

18. Garg M, Singh R. Epithelial-to-mesenchymal 
transition: events and core associates in 
bladder cancer. Front Biosci (Landmark Ed). 
2019;24:150-65.

19. Moussa RA, Khalil EZI, Ali AI. Prognostic role 
of epithelial-mesenchymal transition markers 
“E-Cadherin, beta-Catenin, ZEB1, ZEB2 and 
p63” in bladder carcinoma. World J Oncol. 
2019;10(2):199–217. 

20. Kumar V, Abbas AK, Aster JC. Neoplasia. In: 
Kumar V, Abbas AK, Aster JC, editors. Robbins 
and Cotran pathologic basis of disease. 9th ed. 
Philadelphia: Elsevier; 2015. p. 265-337. 

21. Reznikoff CA, Belair CD, Yeager TR, Savelieva 
E, Blelloch RH, Puthenveettil JA, et al. A 
molecular genetic model of human bladder 
cancer pathogenesis. Semin Oncol. 1996; 
23(5):571-84. 

22. Esrig D, Elmajian D, Groshen S, Freeman JA, 
Stein JP, Chen SC, et al. Accumulation of 
nuclear p53 and tumor progression in bladder 
cancer. N Engl J Med. 1994 Nov 10;331(19): 
1259-64. doi: 10.1056/NEJM 199411103311903.

23. Margulis V, Lotan Y, Karakiewicz PI, Fradet Y, 
Ashfaq R, Capitanio U,et al.Multi-institutional 
validation of the predictive value of Ki-67 

labeling index in patients with urinary bladder 
cancer. J Natl Cancer Inst. 2009 Jan 
21;101(2):114-9. doi: 10.1093/jnci/djn451.

24. Haque S, Dewan RK, Saleh S, Jennah SA, 
Jahan F, Akter F, et al. Histomorphological 
study of urinary bladder tumor and status of 
HER2/Neu and Ki-67 expression in urothelial 
carcinoma. J Histopathol Cytopathol. 2018; 
2(2):99-108.

25. Chinnasamy R, Krishnamoorthy S, Joseph L, 
Kumaresan N, Ramanan V. Clinico- 
pathological study of bladder cancer in a 
tertiary care center of South-India and impact 
of age, gender, and tobacco in causing 
bladder cancer: A single center experience. Int 
J Sci Study. 2016;3(10):72-7.

26. Khadra MH, Pickard RS, Charlton M, Powell 
PH, Neal DE. A prospective analysis of 1,930 
patients with hematuria to evaluate current 
diagnostic practice. J Urol. 2000 Feb; 
163(2):524-7.

27. Sell V, Ettala O, Montoya Perez I, Järvinen R, 
Pekkarinen T, Vaarala M, et al. Symptoms and 
diagnostic delays in bladder cancer with high 
risk of recurrence: results from a prospective 
FinnBladder 9 trial. World J Urol. 2020 
Apr;38(4):1001-1007. doi: 10.1007/s00345- 
019-02841-4.

28. Pfister C, Lacombe L, Vezina MC, Moore L, 
Larue H, Têtu B, et al. Prognostic value of the 
proliferative index determined by Ki-67 
immunostaining in superficial bladder tumors. 
Hum Pathol. 1999 Nov;30(11):1350-5. doi: 
10.1016/s0046-8177(99)90067-9.

29. Chowdhury R, Alsayegh R, Forest VI, 
Pusztaszeri MP, da Silva SD, Florianova L, et 
al. Ki-67 Labelling Index as a Predictor of 
Invasive Features in Thyroid Cancer: 
Retrospective Analysis and Implications. Curr 
Oncol. 2024 Jul 17;31(7):4030-4037. doi: 
10.3390/curroncol31070300

30. Quintero A, Alvarez-Kindelan J, Luque RJ, 
Gonzalez-Campora R, Requena MJ, Montironi 
R, et al. Ki-67 MIB1 labeling index and the 
prognosis of primary Ta-T1 urothelial cell 
carcinoma of the bladder. J Clin Pathol. 
2006;59(1):83–8.

31. Sell V, Ettala O, Montoya Perez I, Järvinen R, 
Pekkarinen T, Vaarala M, et al. Symptoms and 
diagnostic delays in bladder cancer with high 
risk of recurrence: results from a prospective 
FinnBladder 9 trial. World J Urol. 2020 

Apr;38(4):1001-1007. doi: 
10.1007/s00345-019-02841-4.

32. Pfister C, Lacombe L, Vezina MC, Moore L, 
Larue H, Têtu B, et al.Prognostic value of the 
proliferative index determined by Ki-67 
immunostaining in superficial bladder tumors. 
Hum Pathol. 1999 Nov;30(11):1350-5. doi: 
10.1016/s0046-8177(99)90067-9.

33. Chowdhury R, Alsayegh R, Forest V-I, 
Pusztaszeri MP, da Silva SD, Florianova L, 
Payne RJ. Ki-67 Labelling Index as a Predictor 
of Invasive Features in Thyroid Cancer: 
Retrospective Analysis and Implications. 
Current Oncology. 2024; 31(7):4030-4037. 
https://doi.org/10.3390/curroncol31070300

34. Quintero A, Alvarez-Kindelan J, Luque RJ, 
Gonzalez-Campora R, Requena MJ, Montironi 
R, et al. Ki-67 MIB1 labelling index and the 
prognosis of primary TaT1 urothelial cell 
carcinoma of the bladder. J Clin Pathol. 2006 
Jan;59(1):83-8. doi: 10.1136/jcp. 2004. 
022939.

This study evaluated the relationship of vimentin, 
p53, expression of Ki-67, and histologic grade in 
bladder carcinoma. Vimentin was well correlated 
with histologic grade (r

s
 = 0.506, p = 0.001). There 

was weak, non-significant correlation between 
p53 and Ki-67. Vimentin may be an effective 
prognostic marker for bladder carcinoma 
(Table-IV).

Vimentin showed a strong positive correlation 
with muscularis propria invasion (rs = 0.585, 
p<0.001), but neither p53 showed a significant 
correlation (rs = 0.007, p = 0.967), nor Ki-67 
showed a weak positive correlation (r

s
 = 0.324, p = 

0.041) (Table-V).

Table-VI showed a significant association 
(p=0.001) between biomarker positivity and both 
high-grade urothelial carcinoma and MIBC. All 
low-grade tumors and non-MIBC cases had at least 
one negative biomarker, while cases with three 
positive markers were predominantly high-grade 
(86.7%) and MIBC (93.3%). No triple-negative 
cases were observed in high-grade or MIBC 
groups, indicating that increased biomarker 
expression correlates with higher tumor grade and 
muscle invasion. (Table-VI)

Table-VI: Association between the number of 
positive markers and histologic grade (n=40)

Grading of urothelial carcinoma

 High Low Total 

All negative 0(0.0) 5(100.0) 5(100.0) 

One positive 3(42.9) 4(57.1) 7(100.0) 0.001

Two positives 11(84.6) 2(15.4) 13(100.0) 

Three positives 13(86.7) 2(13.3) 15(100.0) 

Muscle invasive bladder cancer (MIBC)

 Present Absent Total 

All negative 0(0.0) 5(100.0) 5(100.0) 

One positive 4(57.1) 3(42.9) 7(100.0) 0.001

Two positives 7(53.8) 6(46.2) 13(100.0) 

Three positives 14(93.3) 1(6.7) 15(100.0) 

*Fisher Exact

Immunohistochemical marker  no. (%) p- value
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is not sufficient to fully depict tumor behavior.11 

Early aggressive phenotypes detection and patient 
stratification require assessment of more than one 
marker.12,13 Separate markers summed together 
provide a more favorable outcome prediction.14 

Such markers like tumor suppressors, oncogenes, 
proliferative markers, and EMT markers like 
vimentin are implicated in aggressive tumor 
biology, adverse prognosis, enhanced recurrence, 
metastasis, and resistance to treatment.15-19 P53, a 
p13.1,17 chromosome tumor suppressor gene, 
regulates cell cycle transition, DNA repair, cellular 
senescence, and apoptosis and is frequently 
mutated in human neoplasms.20 P53 mutations at 
the onset of urothelial carcinoma are excellent 
predictors of advanced disease and 
prognosis.14,21,22 Ki-67 expression is a prognostic 
marker for tumor aggressiveness, recurrence, and 
treatment response.23 The current study aimed to 
follow up on the monitoring of Vimentin, p53, and 
Ki-67 expression based on histologic grade and 
muscle invasion in bladder urothelial carcinoma.

Methods:
This cross-sectional study was carried out in Sir 
Salimullah Medical College, from March 2020 to 
February 2022. A total of 40 patients irrespective 
of age or sex, with histopathologically diagnosed 
urothelial carcinoma of bladder in the pathology 
department of Sir Salimullah Medical College, 
other teaching hospitals and private institutions in 
Dhaka were included in this study. 
Histopathologically confirmed cases of urothelial 
carcinoma of urinary bladder, TURBT and 
cystectomy specimen were included. Patients 
having prior radiotherapy or chemotherapy or 
both, poorly preserved/inadequate sample and 
sections without adequate muscularispropria were 
excluded from the study. The study was approved 
by the Institutional Ethics Committee

Results:
40 patients with a mean age of 60.8±9.8 years, 
predominantly male (60%) with smoking history 
(10-28 pack-years) formed the sample. The most 
common symptom was hematuria (77.5%), and 
the tumors were predominantly lateral (45%) or 
posterior wall (22.5%). High-grade tumors 

occurred in 67.5% and muscularis propria 
invasion in 62.5%. Vimentin was positive in 70%, 
p53 in 57.5%, and Ki-67 in 67.5% as seen by 
immunostaining (Table-I).

Among the 25 MIBC cases 23 (92%) were high 

grade, while among the 27 high grade cases 23 
(85%) were MIBC cases (Table-II).

Vimentin and Ki-67 were more commonly 
expressed in high-grade urothelial carcinoma and 
MIBCs. Vimentin was markedly associated with 
high grade (p=0.008) and MIBC (p<0.001), and 
Ki-67 was related to high grade (p=0.001) and 
MIBC (p=0.006). There was no relationship of P53 
expression with tumor grade (p=0.091) or MIBC 
(p=0.283) (Table-III].
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Discussion:
Among 40 histopathologically diagnosed 
urothelial carcinoma patients, the age was 
60.8±9.8 years (range: 37-78). The age group 
51-60 years was the most affected (37.5%), 
followed by 61-70 years (32.5%), as in South 
Asian studies.24-26 The male-to-female ratio was 
3.4:1, the same as Global Cancer Statistics 2018 
(3.38:1).27 In 60% of cases, smoking was involved, 
the same as in the study by Chinnasamy et al. 
(71%).28 Hematuria was the most common 
symptom (77.5%), as also reported previously in 
67-80% frequency.29-31 Distribution of tumors was 
highest in the lateral wall (45%), followed by 
posterior wall (22.5%) and trigone (15%), as in a 
large cohort study.29 Tumors were graded based on 
WHO 2016 criteria, with 67.5% being high-grade 
and 32.5% low-grade. Unlike 70-80% cases 
having been reported as low-grade,7 Bangladeshi 
and Indian studies also report similar high-grade 
predominance.24,28 Muscle-invasive bladder 
cancer (MIBC) was diagnosed in 62.5% of the 
cases, of which 92% were high-grade MIBC. This 
is in accordance with Epstein et al, who reported 
that ≥90% of invasive tumors (≥pT1) are of high 
grade.8 Immunohistochemistry detected vimentin 
positivity in 70% of the cases, p53 in 57.5%, and 
Ki-67 in 67.5%.32 Vimentin was significantly 
associated with high-grade carcinomas (85.2% vs. 

38.5%, p=0.008) and MIBC (92% vs. 33.3%, 
p<0.001).33 p53 expression was not significantly 
correlated with tumor grade (p=0.091) or MIBC 
(p=0.283), contrary to Margulis et al. (48.2%) and 
Pfister et al. (72%).24,33 Ki-67 was highly correlated 
with high-grade tumors (85.2% vs. 30.8%) and 
MIBC (84% vs. 40%).34 Spearman's correlation, on 
the other hand, showed no significant correlation 
between grading and Ki-67 expression (r

s
=0.265, 

p=0.098), although weak correlation was seen 
with MIBC (r

s
=0.324, p=0.041). Three negative 

markers were all low-grade and NMIBC, and three 
positive markers were nearly all high-grade 
(86.7%) and MIBC (93.3%). Fisher's Exact test also 
confirmed a strong association between marker 
positivity and histologic grade (p=0.001) and 
muscle invasion (p=0.001). Differences in study 
design, patient population, and immunostaining 
protocols can explain differences, but p53 
pathway aberrations beyond direct mutation 
cannot be ruled out.22

Limitations:
The study was conducted in a single hospital with 
a small sample size. So, the results may not 
represent the whole community.

Conclusion:
This study concluded that Vimentin and Ki-67 
positivity have the strongest association with 
muscle invasion and histologic grade. 
Additionally, the number of positive markers in the 
population is highly associated with predictive 
variables like grade and invasion.Vimentin could 
enhance the prognosis of urothelial carcinoma and 
aid in early detection of aggressive phenotypes. 
Larger, multicenter studies with longer follow-up 
would provide more comprehensive data.
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This study evaluated the relationship of vimentin, 
p53, expression of Ki-67, and histologic grade in 
bladder carcinoma. Vimentin was well correlated 
with histologic grade (r

s
 = 0.506, p = 0.001). There 

was weak, non-significant correlation between 
p53 and Ki-67. Vimentin may be an effective 
prognostic marker for bladder carcinoma 
(Table-IV).

Vimentin showed a strong positive correlation 
with muscularis propria invasion (rs = 0.585, 
p<0.001), but neither p53 showed a significant 
correlation (rs = 0.007, p = 0.967), nor Ki-67 
showed a weak positive correlation (r

s
 = 0.324, p = 

0.041) (Table-V).

Table-VI showed a significant association 
(p=0.001) between biomarker positivity and both 
high-grade urothelial carcinoma and MIBC. All 
low-grade tumors and non-MIBC cases had at least 
one negative biomarker, while cases with three 
positive markers were predominantly high-grade 
(86.7%) and MIBC (93.3%). No triple-negative 
cases were observed in high-grade or MIBC 
groups, indicating that increased biomarker 
expression correlates with higher tumor grade and 
muscle invasion. (Table-VI)



Introduction:
Urinary bladder cancer ranks as the tenth most 
common cancer globally, with 549,000 new cases 
and 200,000 deaths annually. Incidence and 
mortality rates are nearly four times higher in men 
than in women globally (9.6 and 3.2 per 
1,000,000 respectively).1 Bladder tumors are six 
times more common in industrialized nations than 
in underdeveloped nations.2 Due to urbanization, 
industrialization, greater chemical usage, and 
smoking, bladder cancer is becoming more and 
more common in developing nations like 
Bangladesh.3 Incidence, mortality, and 5-year 
prevalence rates of bladder cancer in Bangladesh 
are 1.1%, 0.84%, and 2.3%, respectively.4 

According to WHO classification, there are 

various types of tumors of the urothelial tract.5 
About 95% of bladder tumors are epithelial in 
origin, with most being urothelial type.6 
Approximately 70% of urothelial carcinomas 
present as non-muscle-invasive tumors (NMIBC), 
while the remainder present as 
muscularispropria-invasive disease (MIBC).7 
Within two years of treatment, roughly 50% of 
patients initially diagnosed with MIBC may relapse 
with metastatic illness.7 MIBC and NMIBC vary in 
molecular features and pathogenesis: NMIBCs 
develop by way of epithelial hyperplasia and 
branching vasculature, while MIBCs develop by 
way of high-grade papillary neoplasia or urothelial 
CIS lesions.8 The traditional prognostic factors are 
tumor stage, grade, nodal status, and 

angio-lymphatic invasion.8,9 Conventional 
histological assessment is not able to predict 
reliably the behavior of most bladder tumors.10 
Due to molecular heterogeneity, a solitary marker 
is not sufficient to fully depict tumor behavior.11 

Early aggressive phenotypes detection and patient 
stratification require assessment of more than one 
marker.12,13 Separate markers summed together 
provide a more favorable outcome prediction.14 

Such markers like tumor suppressors, oncogenes, 
proliferative markers, and EMT markers like 
vimentin are implicated in aggressive tumor 
biology, adverse prognosis, enhanced recurrence, 
metastasis, and resistance to treatment.15-19 P53, a 
p13.1,17 chromosome tumor suppressor gene, 
regulates cell cycle transition, DNA repair, cellular 
senescence, and apoptosis and is frequently 
mutated in human neoplasms.20 P53 mutations at 
the onset of urothelial carcinoma are excellent 
predictors of advanced disease and 
prognosis.14,21,22 Ki-67 expression is a prognostic 
marker for tumor aggressiveness, recurrence, and 
treatment response.23 The current study aimed to 
follow up on the monitoring of Vimentin, p53, and 
Ki-67 expression based on histologic grade and 
muscle invasion in bladder urothelial carcinoma.

Methods:
This cross-sectional study was carried out in Sir 
Salimullah Medical College, from March 2020 to 
February 2022. A total of 40 patients irrespective 
of age or sex, with histopathologically diagnosed 
urothelial carcinoma of bladder in the pathology 
department of Sir Salimullah Medical College, 
other teaching hospitals and private institutions in 
Dhaka were included in this study. 
Histopathologically confirmed cases of urothelial 
carcinoma of urinary bladder, TURBT and 
cystectomy specimen were included. Patients 
having prior radiotherapy or chemotherapy or 
both, poorly preserved/inadequate sample and 
sections without adequate muscularispropria were 
excluded from the study. The study was approved 
by the Institutional Ethics Committee

Results:
40 patients with a mean age of 60.8±9.8 years, 
predominantly male (60%) with smoking history 
(10-28 pack-years) formed the sample. The most 
common symptom was hematuria (77.5%), and 
the tumors were predominantly lateral (45%) or 
posterior wall (22.5%). High-grade tumors 

occurred in 67.5% and muscularis propria 
invasion in 62.5%. Vimentin was positive in 70%, 
p53 in 57.5%, and Ki-67 in 67.5% as seen by 
immunostaining (Table-I).

Among the 25 MIBC cases 23 (92%) were high 

grade, while among the 27 high grade cases 23 
(85%) were MIBC cases (Table-II).

Vimentin and Ki-67 were more commonly 
expressed in high-grade urothelial carcinoma and 
MIBCs. Vimentin was markedly associated with 
high grade (p=0.008) and MIBC (p<0.001), and 
Ki-67 was related to high grade (p=0.001) and 
MIBC (p=0.006). There was no relationship of P53 
expression with tumor grade (p=0.091) or MIBC 
(p=0.283) (Table-III].
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Discussion:
Among 40 histopathologically diagnosed 
urothelial carcinoma patients, the age was 
60.8±9.8 years (range: 37-78). The age group 
51-60 years was the most affected (37.5%), 
followed by 61-70 years (32.5%), as in South 
Asian studies.24-26 The male-to-female ratio was 
3.4:1, the same as Global Cancer Statistics 2018 
(3.38:1).27 In 60% of cases, smoking was involved, 
the same as in the study by Chinnasamy et al. 
(71%).28 Hematuria was the most common 
symptom (77.5%), as also reported previously in 
67-80% frequency.29-31 Distribution of tumors was 
highest in the lateral wall (45%), followed by 
posterior wall (22.5%) and trigone (15%), as in a 
large cohort study.29 Tumors were graded based on 
WHO 2016 criteria, with 67.5% being high-grade 
and 32.5% low-grade. Unlike 70-80% cases 
having been reported as low-grade,7 Bangladeshi 
and Indian studies also report similar high-grade 
predominance.24,28 Muscle-invasive bladder 
cancer (MIBC) was diagnosed in 62.5% of the 
cases, of which 92% were high-grade MIBC. This 
is in accordance with Epstein et al, who reported 
that ≥90% of invasive tumors (≥pT1) are of high 
grade.8 Immunohistochemistry detected vimentin 
positivity in 70% of the cases, p53 in 57.5%, and 
Ki-67 in 67.5%.32 Vimentin was significantly 
associated with high-grade carcinomas (85.2% vs. 

38.5%, p=0.008) and MIBC (92% vs. 33.3%, 
p<0.001).33 p53 expression was not significantly 
correlated with tumor grade (p=0.091) or MIBC 
(p=0.283), contrary to Margulis et al. (48.2%) and 
Pfister et al. (72%).24,33 Ki-67 was highly correlated 
with high-grade tumors (85.2% vs. 30.8%) and 
MIBC (84% vs. 40%).34 Spearman's correlation, on 
the other hand, showed no significant correlation 
between grading and Ki-67 expression (r

s
=0.265, 

p=0.098), although weak correlation was seen 
with MIBC (r

s
=0.324, p=0.041). Three negative 

markers were all low-grade and NMIBC, and three 
positive markers were nearly all high-grade 
(86.7%) and MIBC (93.3%). Fisher's Exact test also 
confirmed a strong association between marker 
positivity and histologic grade (p=0.001) and 
muscle invasion (p=0.001). Differences in study 
design, patient population, and immunostaining 
protocols can explain differences, but p53 
pathway aberrations beyond direct mutation 
cannot be ruled out.22

Limitations:
The study was conducted in a single hospital with 
a small sample size. So, the results may not 
represent the whole community.

Conclusion:
This study concluded that Vimentin and Ki-67 
positivity have the strongest association with 
muscle invasion and histologic grade. 
Additionally, the number of positive markers in the 
population is highly associated with predictive 
variables like grade and invasion.Vimentin could 
enhance the prognosis of urothelial carcinoma and 
aid in early detection of aggressive phenotypes. 
Larger, multicenter studies with longer follow-up 
would provide more comprehensive data.
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This study evaluated the relationship of vimentin, 
p53, expression of Ki-67, and histologic grade in 
bladder carcinoma. Vimentin was well correlated 
with histologic grade (r

s
 = 0.506, p = 0.001). There 

was weak, non-significant correlation between 
p53 and Ki-67. Vimentin may be an effective 
prognostic marker for bladder carcinoma 
(Table-IV).

Vimentin showed a strong positive correlation 
with muscularis propria invasion (rs = 0.585, 
p<0.001), but neither p53 showed a significant 
correlation (rs = 0.007, p = 0.967), nor Ki-67 
showed a weak positive correlation (r

s
 = 0.324, p = 

0.041) (Table-V).

Table-VI showed a significant association 
(p=0.001) between biomarker positivity and both 
high-grade urothelial carcinoma and MIBC. All 
low-grade tumors and non-MIBC cases had at least 
one negative biomarker, while cases with three 
positive markers were predominantly high-grade 
(86.7%) and MIBC (93.3%). No triple-negative 
cases were observed in high-grade or MIBC 
groups, indicating that increased biomarker 
expression correlates with higher tumor grade and 
muscle invasion. (Table-VI)


