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Abstract:

Background: IMP3, PPARG and PD-L1 have been implicated in
tumorigenesis and progression in many cancers, but their
significance in urothelial carcinoma remains unclear. Aim: The
aim of this study is to assess the possible significance of IMP3,
PPARG and PD-L1 in urothelial bladder carcinoma and determine
the relation between their expressions and different
clinicopathological (tumor size, grade, histological variant, muscle
invasion, lymphovascular invasion and pathologic T stage) and
molecular variables. Methods: This study aimed to evaluate
immunohistochemical expression of IMP3, PPARG and PD-L1
and correlate them with clinicopathological and molecular
variables. Results: IMP3 was significantly correlated to muscle
invasion (P<0.01), tumor grade (P<0.05), histological variant
(P<0.05), lymphovascular invasion (P<0.01) and PT stage
(P<0.01). PPARG was inversely correlated to muscle invasion
(P<0.01), tumor grade (P<0.01), histological variant (P<0.01), PT
stage (P<0.05) and molecular subtype (P<0.01). PD-L1 was

significantly correlated to muscle invasion (P<0.05), histological variant (P<0.05) and PT
stage (P<0.01). IMP3 and PD-L1 showed high statistically significant correlation (P<0.01).

IMP3 and PPARG showed inverse statistically significant correlation (P<0.05). No

significant  correlation

between PPARG and PD-Llexpression was detected

(P>0.05).Conclusions: IMP3 may be used as a prognostic marker. PPARG may be used to

identify the luminal molecular subtype. PD-L1 may be used as a prognostic marker for

tumor aggressiveness, so it may be used in immunotherapy.
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Abbreviations: Urothelial bladder carcinoma
(UBC), Insulin like growth factor 11 mRNA
(IGF2BP3 / IMP3),
Peroxisome Proliferator-Activated Receptor
Gamma (PPARy or PPARG), Programmed
death ligand-1 (PD-L1).

binding  protein

Introduction

Bladder cancer (BC) is the ninth most
common diagnosed cancer worldwide and
thirteenth most common cause of cancer
death (1). Among BCs, urothelial cell
carcinomas (UC) are the most common
(2). It is the 5th most common cancer in
men and the 12th most common cancer in
women (3). In Egypt, urinary bladder
cancer is the third most common cancer in
both sexes representing 6.94% of total

malignancies (4).

Smoking is the most important risk factor
for UBC (5), followed by environmental
pollution and occupational exposure to
carcinogens namely, aromatic amines and

polycyclic hydrocarbons (6).

Bladder cancers are categorized into two
subtypes based on their microscopic
findings into: non-muscle-invasive
bladder cancer (NMIBC) and muscle
invasive Dbladder cancer (MIBC) (7).
Molecular subtyping identified “luminal”

subtype that comprises the majority of
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early stage (non-invasive) bladder cancers
and has better prognosis. On the other
hand, the “basal” subtype is biologically
aggressive and found almost exclusively

in invasive tumors (8).

Clinicopathological parameters play a
major role in  determining the
management of UBC, but are usually not
reliable predictors of prognosis (9).
Therefore, studying novel biomarkers of
urothelial cancers, which have the
potential value of serving as prognostic
markers and new therapeutic targets, may

solve this problem (10).

Insulin like growth factor 11 mMRNA
binding protein (IGF2BP3 / IMP3) is a
member of the family of RNA-binding
proteins which can bind RNAs strongly and
specifically  affecting their transcript
target’s fate (11). IMP3 is over-expressed
in many human cancers, including lung
cancer (12), gastric cancer (13), colon

cancer (14), and pancreatic cancer (15).

Another marker of interest is peroxisome
proliferator-activated  receptor

(PPARy / PPARG), a member of the

gamma

nuclear receptor superfamily of

transcription factors that functions as a
master

regulator of adipocyte

differentiation and metabolism (16). Its
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biological significance in cancer still

remains controversial. Activation of
PPARG can

suppressive or promoting responses (17).

induce either tumor

Programmed death ligand-1 (PD-L1) is a
type | transmembrane glycoprotein that
plays an important role in immune
suppression (18). Tumor cells often use the
PD-1/PD-L1 pathway to protect themselves
from the tumor-specific T cells (19).
Blockade of the immune checkpoints
activated by the PD-1/PD-L1 pathway has
demonstrated  impressive  benefits  in
melanoma, hematologic malignancies and
numerous solid tumors such as non-small
cell lung cancer (20).

This  study aimed to evaluate
immunohistochemical
IMP3, PPARG and PD-L1 and correlate

them  with

expression  of

clinicopathological and
molecular variables of urothelial bladder

carcinoma.

Subjects and Methods:

This retrospective study was carried upon
45 selected cases of urothelial bladder
carcinoma with 6 control cases of normal
urothelium. The studied cases included
archival formalin-fixed, paraffin
embedded blocks processed from January
2015 2019 from the

Pathology Department of Benha Faculty

to December

of Medicine and the International Medical

Center Hospital, Cairo, Egypt, after
obtaining approval from the institutional
ethics committee. Twelve cases were
obtained by radical cystectomy and 33
cases by transurethral resection of the
bladder tumour (TURBT). All sections
were reviewed for confirmation of the
original diagnosis. Tumour grade and
stage were based on pathologic findings
following the World Health Organization
grading system (WHO 2016) and the
American Joint Committee on Cancer
staging manual, 8th edition, respectively
(21) and (22). Molecular subtyping were
obtained from the patient archives based
on previous immunostaining of combined
GATA3 and CK5/6 that classified the
cases into: luminal subtype (GATA3+ve,
CKb5/6-ve), basal subtype (GATAS3-ve,
CK5/6+ve) and double negative subtype
(GATAS3-ve, CK5/6-ve) (23).

Histopathological evaluation: hematoxylin
and eosin-stained slides on all cases were
reviewed to classify the lesions into 24
non-muscle invasive bladder cancers
(NMIBC) and 21 muscle invasive bladder

cancers (MIBC) (7).

Immunohistochemical evaluation: Four
micron tissue sections were obtained from

formalin-fixed, paraffin-embedded tissue



115

slides. The

manufacturer's instructions were followed

blocks on  coated
using a standard labelled streptavidin-
biotin system (DakoCytomation A/S,
Glostrup, Denmark). Antigen retrieval
was performed by using 10 mmol/L
citrate monohydrate buffer (pH 6.0) and

heated for 15 minutes in the microwave.

The slides then were immunostained for
IMP3  Rabbit
(0.1mg/ml Chongging
Biospes Company, Cat No YPA1463,
China) at a dilution of 1:100 and PPARG
Rabbit polyclonal antibody (Chongging
Biospes Company, Cat No YPAL724,
China) at a dilution of 1:50 and slides for
incubated at 4°C

polyclonal  antibody

concentration,

both markers were
overnight. Immunoreaction was visualized
by adding DAB as a chromagen. Fetal
liver tissue obtained from aborted fetus
(16 weeks) was used as a positive control
for IMP3 (24). Breast duct carcinoma
tissue was used as a positive control for
PPARG (25). For negative controls, the
primary antibodies were omitted from the

staining procedure.

For PD-L1, mouse monoclonal antibody
(clone 22C3 pharmDx, Dako, ready to
use, Denmark) was assessed with the
Omnis Autostainer using the optimized

closed protocol for the automated

IMP3, PPARG & PD-L1in UBC, 2021

platform passing through the previous
steps in an automated manner. The (NCI-
H226) was used as a PD-L1 positive
control cell line and (MCF-7) was used as

a PD-L1 negative control cell line (26).

= Immunohistochemical assessment:

-Assessment of IMP3 expression:

IMP3 expression was detected as
cytoplasmic brownish staining of tumour
cells. It was evaluated using a 4-tiered
system for staining intensity: Score 0 was
assigned if cells were completely
negative, score 1+ if at least 10% of cells
stained weakly, score 2+ if at least 10% of
cells stained moderately, and score 3+ for
strong cytoplasmic staining in >10% of
cells (27).

-Assessment of PPARG expression:

The PPARG was detected as
nuclear brown coloration. The average of
positive cells was determined by
analysing 5 randomized fields containing
200 cells per field and interpreted as
follows: Tumours expressing less than
10% were defined as negative, low
if between 10% and 40%

expression and high positive if more than

positive

40% expression. For statistical analysis,
low and high positives were considered

positive (28).
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-Assessment of PD-L1 expression:

According to the PD-L1
expression assessment recommendations,
positive membrane staining, irrespective
of its intensity, was evaluated in tumour
cells (TC) and

mononuclear immune cells (IC). The cut

tumour-infiltrating

off for the proportions of stained cells in a
positive sample was considered as TC +
IC > 10% as recommended by US FDA
(29, 30).

Statistical analysis:  Results  were
analyzed wusing SPSS (version 20)
(Chicago, I, USA). The Pearson
correlation coefficient was used for

statistical analysis. P value <0.05 was
considered statistically significant and
highly statistically significant when it was
<0.01. Receiver-operating characteristic
(ROC) curve was wused to predict
sensitivity, specificity and accuracy of

PPARG and PD-L1.

Results:

The studied 45 urothelial carcinoma cases
were classified as; 24 cases (53.3%) non-
muscle invasive bladder cancer (NMIBC)
and 21 cases (46.7%) muscle invasive
bladder cancer (MIBC). They were graded
into: 18 cases (40%) of low grade and 27
cases (60%) of high grade urothelial

carcinoma. According to the histological
variant, cases were classified into: 25
cases (55.6%) were papillary urothelial
carcinomas and 20 cases (44.4%) were
(solid,
micropapillary). Out of 45 studied cases,
12 cases (26.7%) were PTa, 12 cases
(26.7%) were PT1, 16 cases (35.6%) were
PT2, 3 cases (6.6%) were PT3 and 2 cases
(4.4%) were PT4. Seven cases (15.6%)

were positive for lymphovascular invasion

non-papillary nested and

and 38 cases (84.4%) were negative. Prior
IHC staining by GATA3 and CK 5/6
antibodies for the cases categorized them
as 25 cases (55.6%) were luminal, 14
cases (31.1%) were basal and 6 cases

(13.3%) were double negative.
Immunohistochemical Results:

Out of 45 cases of UBC, IMP3 expression
was detected in the cytoplasm of (88.9%)
of urothelial carcinoma cases. Five cases
(11.1%) were score 0, 18 cases (40%)
were score 1+, 14 cases (31.1%) were
score 2+ and 8 cases (17.8%) were score
3+ (figure 1). The normal control cases of
urothelium were negative for IMP3. A
high statistically significant correlation
between IMP3 expression and muscle
invasion, LVI and PT stage was found (P
<0.01 for all. A statistical significant
tumour

correlation  with grade and
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histological variant was present (P<0.05
for both). Insignificant correlation with
tumour size and molecular subtype was
found (P>0.05).

PPARG immunostaining showed nuclear
expression of the malignant cells (figure
2). The control normal urothelium also
expressed uniform nuclear stain. PPARG
expression was statistically significant and
inversely associated with muscle invasion
(P<0.01), high tumour grade (P<0.01),
non-papillary
(P<0.01), high PT stage (P<0.05) and
non-luminal molecular subtype (P<0.01).

histological variant

It was statistically
tumour size and LVI (P>0.05).

insignificant with

PD-L1 IHC was expressed in tumour cell
tumour
(TIMCs).
expression for PD-L1 was detected in
(24.4%) of our cases and (75.6%) were

negative (figure 3). The control normal

membrane  and infiltrating

mononuclear cells Positive

urothelium did not express PD-L1. The
expression of PD-L1 in muscle-invasive
tumours was significantly higher than that
in non-muscle-invasive (P<0.05). There
was a statistically significant correlation
between PD-L1 expression and both
histological variant (P<0.05) and PT stage

(P<0.01). It was statistically insignificant
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with tumour size, grade, LVI and

molecular subtype (P>0.05).

According to ROC curve, area under the
curve (AUC) of PPARG was 0.87 (very
good).The
accuracy of PPARG expression in the

sensitivity; specificity and

diagnosis of molecular subtype of
urothelial carcinoma were 92%, 65% and
80% respectively. According to ROC
curve, area under the curve (AUC) of PD-
L1 was 0.91 (Excellent). The sensitivity,
specificity and accuracy of PPARG
expression in the prediction of Pathologic

T stage of urothelial carcinoma were

100%, 85% and 86.7% respectively
(figure 4).
Correlation between the studied

immunohistochemical  expressions  of
IMP3, PPARG and PD-L1 showed: High
statistically
between IMP3 and PD-L1 (P < 0.01),
Inverse statistically significant correlation
between IMP3 and PPARG (P < 0.05) and
Insignificant correlation between PPARG
and PD-L1(P > 0.05).

The results of IMP3, PPARG and PD-L1

antibodies were correlated to different

significant correlation

clinicopathological and molecular
variables and summarized in tables 1, 2

and 3.
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Table (1): Relation between IMP3 expression and clinicopathological & molecular variables:

Variable IMP3 expression
Total Score 0 Score 1+ Score 2+ Score 3+ P value
No. % NO. % NO. % NO. %
Tumour size <3cm 21 2 95% 9 429% 5 23.8% 5 23.8% >0.05
>3 cm 24 3 125% 9 375% 9 375% 3 12.5%
Muscle NMIBC 24 4 16.7% 12 50% 7 29.2% 1 41%  <0.01**
invasion MIBC 21 1 48% 6 28.6% 7 33.3% 7 33.3%
Grade Low grade 18 3 16.7% 9 50% 5 27.8% 1 5.6%  <0.05*
High grade 27 2 74% 9 33.3% 9 33.3% 7 26%
Histological Papillary 25 3 12% 12 48% 8 32% 2 8% <0.05*
variant Non-papillary 20 2 10% 6 30% 6 30% 6 30%
Pathologic T PTa 12 2 16.7% 5 41.7% 4 333% 1 8.3%  <0.01**
stage PT1 12 2 16.7% 7 58.3% 3 25% 0 0%
PT2 16 1 6.2% 6 375% 5 31.2% 4 25%
PT3 3 0 0% 0 0% 2 66.7% 1 33.3%
PT4 2 0 0% 0 0% 0 0% 2 100%
LVI +ve 7 0 0% 0 0% 3 42.9% 4 57.1% <0.01**
-ve 38 5 13.2% 18 474% 11  28.9% 4 10.5%
Molecular Luminal 25 4 16% 13 5% 7 28% 1 4% >0.05
subtype Basal 14 1 71% 4 28.6% 5 35.7% 4 28.6%
Double-ve 6 0 0% 1 16.7% 2 33.3% 3 50%
Total 45 5 11.1% 18  40% 14  31.1% 8 17.8%

IMP3: Insulin like growth factor I mMRNA binding protein, NMIBC: Non-Muscle Invasive Bladder Cancer
MIBC: Muscle Invasive Bladder Cancer, PT: Pathologic tumour, LVI: Lymphovascular invasion
*Significant ~ **highly significant

Table (2): Relation between PPARG expression and clinicopathological & molecular variables:

PPARG expression

Total Negative Positive
Feature Low High P value
No. % NO. % NO. %
Tumour size <3cm 21 6 28.6% 5 23.8% 10 47.6% >0.05
>3 cm 24 9 37.5% 8 33.3% 7 29.2%
Muscle invasion NMIBC 24 3 125% 7 29.2% 14  58.3% <0.01**
MIBC 21 12 571% 6 28.6% 3 14.3%
Grade Low grade 18 1 56% 6 33.3% 11  61.1% <0.01**
High grade 27 14 51.9% 7 259% 6 22.2%
Histological variant Papillary 25 4 16% 7 28% 14 56%  <0.01**
Non-papillary 20 11 55% 6 30% 3 15%
Pathologic T stage PTa 12 0 0% 3 25% 9 75% <0.05 *
PT1 12 3 25% 4 33.3% 5 41.7%
PT2 16 10 625% 3 18.8% 3 18.8%
PT3 3 1 33.3% 2 66.7% O 0%
PT4 2 1 50% 1 50% 0 0%
LVI +ve 7 3 429% 3 429% 1 14.3% >0.05
-ve 38 12 316% 10 263% 16  42.1%
Molecular subtype Luminal 25 2 8% 7 28% 16 64% <0.01**
Basal 14 9 64.3% 5 357% 0 0%
Double-ve 6 4 66.7% 1 16.7% 1 16.7%
Total 45 15 333% 13 289% 17 37.8%

PPARG: Peroxisome Proliferator-Activated Receptor Gamma (PPARY), NMIBC: Non-Muscle Invasive
Bladder Cancer, MIBC: Muscle Invasive Bladder Cancer, PT: Pathologic tumor, LVI: Lymphovascular
invasion *Significant  **Highly significant

118
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Table (3): Relation between PD-L1 expression and clinicopathological & molecular variables:

Variable PD-L1 expression
Total Negative Positive P value
No. % NO. %
Tumour size <3cm 21 17 81% 4 19% >0.05
>3 cm 24 17 708% 7 29.2%
Muscle invasion NMIBC 24 21 875% 3 12.5% <0.05*
MIBC 21 13 61.9% 38 38.1%
Grade Low grade 18 16 889% 2 11.1% >0.05
High grade 27 18 66.7% 9 33.3%
Histological variant Papillary 25 22 8% 3 12%  <0.05*
Non-papillary 20 12 60% 8 40%
Pathologic T stage PTa 12 11 91.7% 1 8.3% <0.01**
PT1 12 10 833% 2 16.7%
PT2 16 13 812% 3 18.8%
PT3 3 0 0% 3 100%
PT4 2 0 0% 2 100%
LVI +ve 7 5 71.4% 2 28.6% >0.05
-ve 38 29 76.3% 9 23.7%
Molecular subtype Luminal 25 23 92% 2 8% >0.05
Basal 14 7 50% 7 50%
Double-ve 6 4 66.7% 2 33.3%
Total 45 34 756% 11  24.4%

PD-L1: Programmed death ligand-1, NMIBC: Non-Muscle Invasive Bladder Cancer, MIBC: Muscle Invasive
Bladder Cancer, PT: Pathologic tumour, LVI: Lymphovascular invasion
*Significant ~ **highly significant

,: “"H",'v\v'! T W™ -v» - ‘3; ,

Figure (1): A: Score 0 for IMP3 immunohistochemistry without cytoplasmic staining in the tumor cells of a
non-muscle invasive urothelial carcinoma, low grade, papillary variant (ABC x 200). B: Score 1+ for IMP3
immunohistochemistry showing mild cytoplasmic staining in at least 10% of cells of a non-muscle invasive
urothelial carcinoma, low grade, papillary variant (ABC x 200). C: Score 2+ for IMP3 immunohistochemistry
showing moderate cytoplasmic staining in at least 10% of cells of a non-muscle invasive urothelial
carcinoma, high grade, papillary variant (ABC x 400). D: Score 3+ for IMP3 immunohistochemistry showing
strong cytoplasmic staining in > 10% of cells of a muscle invasive urothelial carcinoma, high grade, solid
variant (ABC x 400).
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Figure (2): A, B: High positive expression for PPARG immunohistochemistry showing nuclear staining
in > 40% of cells of a non-muscle invasive urothelial carcinoma, low grade, papillary variant (ABC x
200). C: Low positive expression for PPARG immunohistochemistry showing nuclear staining in >10%,
but <40% of cells of a muscle invasive urothelial carcinoma, high grade, solid variant (arrows) (ABC x
400). D: Negative expression for PPARG immunohistochemistry showing no nuclear staining of a muscle
invasive urothelial carcinoma, high grade, solid variant (ABC x 200).
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Figure (3): A,B: Negative expression for PD-L1 immunohistochemistry showing no membranous staining of a
non-muscle invasive urothelial carcinoma, low grade, papillary variant (ABC x 40) and (ABC x 400). C, D:
Positive expression for PD-L1 immunohistochemistry showing membranous staining of TC + IC > 10% {CPS
score >10%} of a muscle invasive urothelial carcinoma, high grade, solid variant (ABC x 200) and (ABC x

400).
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Figure 4: A: Validity of PPARG expression in diagnosis of molecular subtype. B: Validity of PD-L1

expression in prediction of Pathologic T stage.

Discussion

Studying novel biomarkers of urothelial
carcinoma, that have the potential value of
serving as prognostic markers and new
therapeutic targets, is still a problem to be
solved. In this study, there was a high
statistically significant correlation
between IMP3 expression and muscle
invasion (P<0.01). This is consistent with
the results which stated that the
expression of IMP3 in muscle-invasive

samples was significantly higher than that

in non-muscle-invasive urothelial
carcinoma specimens (P=0.008)
suggesting that IMP3 may identify

patients with a high potential to develop
invasive bladder cancer (31).

In this work, IMP3 expression was
significantly related to the tumour grade

(P<0.05). This is consistent with

previously reported results stating that

significant  associations were found
between IMP3 and advanced grade in

urinary bladder cancer (P<0.0001) (32).

IMP3 expression in this study was highly
statistically significant with the pathologic
T stage (P<0.01). In parallel to this, in a
study done on tumours including
urothelial carcinoma, it was found that the
expression of IMP3 is interestingly and
significantly; related to the advanced
stage (P<0.001) and to the aggressive
behavior of tumours demonstrating the
prognostic importance  of IMP3
expression and that it may identify
bladder cancer patients at high risk of
progression (33). Disagreeing with that, it
was found that IMP3 expression was not
associated with the pathological features

such as tumour grade (P=0.12) and stage
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(P=0.33). This may be due to racial and
genetic differences as well as different
antibody clones used and different
number of cases (34).

There was a high statistical
significant correlation between IMP3
expression and the
invasion (LVI) in our study (P<0.01)

matching with a study which found that

lymphovascular

IMP3 positivity was significantly related
to LVI in their cases (P=0.006) (35).

In the present study, PPARG
expression was  highly statistically
significant and inversely associated with
This is

consistent with study which reported an

the muscle invasion (P<0.01).

inverse significant correlation between
PPARG muscle
invasion status (P=0.004) (36). On the
contrary, it was found that PPARG

expression and the

immunoexpression  was  elevated in
invasive bladder cancers compared with
the superficial tumors (P=0.002). This
disagreement may be due to different
primary  antibodies  used, different
interpretation method and heterogeneity of
urothelial bladder cancer (37).

In this study, there was a high
statistically ~ significant and inverse
correlation between PPARG expression
and the tumour grade (P<0.01). Thisis ina
perfect concordance with another similar

study where it was stated that in human

low PPARG was
associated  with  poor

urothelial  cancer,
significantly
prognosis factors, such as high histological
grade (p=0.0160) (28). Disagreeing with
that, it was found that PPARG expression
was higher in G3 of bladder cancer than in
Gl (P<0.001) (38). This
attributable to that the goat polyclonal

antibodies (PPAR-a,  and y) used in their

may be

study differ from our rabbit antibody and
may be due to the different interpretation
method.

As regard the pathologic T stage in
this study, there was a statistically
significant correlation between PPARG
expression and the PT stage (P<0.05).
Agreeing with what was found that
PPARG was
frequently in the superficial (Ta -T1) than
the invasive (T2-T4) tumours (P<0.001)
(25). These findings suggest that PPARG
expression can identify patients with a

immunodetected more

better prognosis. Unlikely, it was found
that PPARG expression was higher in
advanced cancer (pT2 or higher) than in
early stage cancer (pT1 or lower) (P<0.05)
(38). This may be due to different tissue
processing, different used antibody and the
heterogeneity of urinary bladder cancer
between both studies,

Previous studies showed that
PPARG agonists have been reported to

have an inhibitory effect on bladder cancer
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(39, 40 and 41). But, another study showed
that PPARG agonist might increase the risk
of bladder cancer (42). This discrepancy
among studies regarding the role of
PPARG in bladder cancer is still unknown,
but may be due to different techniques and
different clones used. This might also be
due to specific pharmacokinetic properties
of PPARG ligands or the stage of cancer
development at which the PPARG ligand is
administered.

As regard the molecular subtype,
there was a highly significant statistical
correlation between the PPARG expression
and the molecular subtype (P<0.01). The
luminal tumours were characterized by the
overexpression of PPARG expression
parallel goes hand in hand with the study
which stated that the “luminal” subtype
PPARG  expression
(P=0.004) (43). On the other hand, the

showed  more

non-luminal tumours, referred to as basal
and double negative subtypes in this study,
PPARG (P<0.01)
matched with that study which suggested

rarely  expressed

that the non-luminal tumours expressed
low or no PPARG immunostain (P<0.05)
(44).

In our study, the expression of PD-
L1 was statistically significant with
muscle invasion (P<0.05). Agreeing with
this, what was observed that muscle
invasive  bladder

cancer  specimens

IMP3, PPARG & PD-L1in UBC, 2021

expressed PD-L1
(p<0.001) (45). Also, it was found that

higher levels of PD-L1 expression on

significantly more

tumour cells may promote tumor
invasiveness and metastatic potential
(P=0.004) (46). But, disagreeing with this
was the study which found that PD-L1
positivity was not different between non-
invasive or invasive urothelial bladder
cancer (P=0.53) (47). This may be
attributable to the focal nature of PD-L1
expression within tumors, combined with
considerable intra-tumour heterogeneity
in urothelial bladder cancer.

In this study, there was a high
statistically significant correlation between
PD-L1 expression and the pathologic T
stage (P<0.01). This is merely in line with
what was reported that increasing tumor
cell PD-L1 expression predicts localized
urothelial carcinoma stage progression,
independent of tumor grade (P=0.012)
(48). Moreover, the meta-analysis done
before concluded that PD-L1-positivity in
solid tumors including urothelial carcinoma
was significantly related to the higher stage
and poor prognosis (P<0.0001) (49). This
is not in a perfect concordance with that
study which found no statistically
significant differences in tumour stage for
patients with PDL1-positive and those with
PD-L1-negative tumors (P>0.05) (50).

This may be due to that tissue microarrays
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(TMAS) in their study may capture only a
small portion of each tumour; and tumours
may heterogeneously express PD-L1 which
may lead to  overestimation or

underestimation of true PD-L1 levels.

In the current work, there was insignificant
statistical ~correlation between PD-L1
expression and tumour grade (P>0.05).
Disagreeing with this what was found that
a significant association between PD-L1
expression and WHO grade (P<0.001) was
present (51). This may be due to different
grading (WHO G1, 2 and 3), possible
tumour heterogeneity among both studies
and using monoclonal antibody against
human B7-H1 (MIH1, mouse 1gG1) which
differs from the antibody clone used in our
study.

In this study, there was an insignificant
correlation between PD-L1 expression and
(P>0.05).
Unlikely, it was found that the expression

lymphovascular invasion
of PD-L1 was associated with more
aggressive clinicopathological parameters
of bladder cancer like LVI (45). This
discrepancy may be due to the rarity of
detected LVI in our cases, the different
threshold for considering a tumor “PD-L1-
positive” as well as the IHC assay, the used
platform and the antibody clone.

In this study, there was direct highly

statistically significant correlation between

IMP3 and PD-L1 identifying their
augmented prognostic role.

There was inverse significant statistical
correlation between IMP3 and PPARG
expressions. This is may be explained by
the oncogenic role of IMP3 and the role
PPARG in

played by urothelial

differentiation.

Conclusion

IMP3 could be used as a prognostic
marker as its expression is correlated with
adverse prognostic factors. PPARG may be
used as a helpful marker for molecular
subtyping that can identify luminal
urothelial tumours. PD-L1 may be used as
a prognostic marker for  tumour
aggressiveness and so it may be used in
immunotherapy. The combination of IMP3
and PD-L1 augment their predictive role in
urothelial bladder carcinoma prognosis.

It is recommended that additional wide
scale prospective studies using different
molecular methods on IMP3, PPARG and

PD-L1 are required to clarify their role.
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