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Abstract:

Background: Transitional cell carcinoma remains a challenge in the
oncology field, representing an ideal candidate for research on
biomarkers that could identify patient’s progression and prognosis.
D2-40 and CXCL5 have been implicated in progression of many
cancers, but their significance in urinary bladder TCC remains
unclear. The aim of this study is to assess their possible significance
Methods:
Immunohistochemistry was performed to examine the expression of
D2-40 and CXCL5 in 50 cases of urinary bladder TCC and 10 cases

of normal urothelium taken as a normal control. Statistical analysis

in urinary bladder transitional cell carcinoma.

methods were used to evaluate the relationship between D2-40 and
CXCLS5 and various clinicopathological parameters. Results: D2-40

was expressed in the lymphatic endothelial cytoplasm of all cases

high lightening the tumor emboli in cancer lymphatic vessels. CXCL5 was found to be expressed

in all urinary bladder TCC cases but not in normal control. The two markers significantly

correlated with associated necrosis, tumor grade, T stage, N stage and presence of H&E detected

LVI. CXCL5 was also positively correlated with presence of associated necrosis and CIS while

D2-40 was insignificantly correlated with both. D2-40 detected intralymphatic tumor emboli are

associated with lymph node metastasis in a highly significant correlation. Conclusions: The

results suggested that CXCL5 might be involved in urinary bladder TCC carcinogenesis. It could
be concluded that D2-40 and CXCL5 may have a possible role in urinary bladder TCC

progression and prognosis. D2-40 might be considered as a more reliable method in predicting

tumor spread and lymph node metastasis.
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Introduction

Bladder cancer has become a common
cancer globally, with an estimated 430 000
new cases diagnosed in 2012. Worldwide,
it is the 7th most common cancer in men
and the 17th most common cancer in
women. Incidence rates are highest in
Europe, the United States and Egypt * &°.

In the Arab world, bladder cancer is
frequent where Schistosoma hematobium is
endemic, namely: Egypt, Irag, Sudan,

Southern Saudi Arabia and Yemen °.

In Egypt, bladder cancer was considered
the third most common tumor according to
the National Cancer Institute (NCI)
registry.  However, Transitional cell
carcinoma of the urinary bladder represents
about 90% of all bladder cancer cases.
Egyptian males have the highest mortality
rates (16.3 per 100,000) worldwide, which
is twice as high as the highest rates in
Europe and over 4 times higher than that in
the United States * & °.

In Egypt, in the Pathology Department of
the National Cancer Institute during the
time period between the years 2008-2011,
urinary bladder cancer is the third most

common cancer in both sexes representing

766

6.94% of total malignancies being the
second most common cancer in men °.

Urinary bladder cancer mortality is mainly
determined by the initial tumor stage and
success of treatment, reflected by
progression rates of high-risk non—muscle-
invasive UBC and cure rates of muscle-
invasive UBC. In 2008, UBC was the
eighth most common cause of cancer-
specific mortality in Europe °. Non-
muscle-invasive tumors have a high
prevalence because their low progression
rates allow many patients to survive a long
time, while patients with muscle-invasive
disease are at significantly higher risk of
dying from their disease ’. Thus, the
detection of lymphatic vessel invasion
(LVI) at primary diagnosis may predict
which patients with T1 UCB are at higher
risk for harboring or developing muscle-
invasive disease and may be best suited for
an earlier and more aggressive form of

8 &9)

therapy (

Podoplanin, a 38-kd mucin-like
transmembrane glycoprotein, is highly and
specifically  expressed in  lymphatic
endothelial cells, but not blood vessel
endothelium. Podoplanin expression has

been reported in carcinomas of the skin,


https://www.sciencedirect.com/topics/medicine-and-dentistry/malignant-neoplasm

lung, uterus and esophagus and is highly
expressed in oral cancer and some oral pre-
malignancies™®. D2-40 antibody specifically
recognizes human podoplanin and can
therefore be wused for evaluating its
expression in development of neoplasms
and lymphatic invasion **. However, very
few studies have been reported until date
demonstrating the significance of D2-40
expression and its potential association
with the histopathological characteristics of
urinary bladder cancer 2.

Lack of understanding the mechanisms that
govern UBC tumor metastasis and
recurrence is a major reason for its high
mortality rates™. Matrix
metalloproteinases (MMPs) play
irreplaceable  roles in  tumor cell
extravasations and implantation especially
MMP2 and MMP9 that are monitored by
various signal transduction pathways
targeting tumor metastasis  attracting
attention to the importance of the tumor
microenvironment in disease progression
14_

Lipopolysaccharide-induced CXC
(CXCL5), also  named
epithelial-neutrophil activating peptide-78

chemokine

(ENA-78), is a small protein, belonging to
‘ELR+’ subgroup of chemokines that binds
to its cell-surface receptor CXCR2 to play
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its role in angiogenesis, tumor migration
and invasion by activating the PI3K/AKT
pathway-induced up regulation of matrix

metalloproteinase *°.

Numerous reports
have indicated that CXCLS5 plays vital roles
in cancer progression, including
intrahepatic cholangiocarcinoma, prostate
cancer, gastric cancer, and head and neck
squamous cell carcinoma®®.  Though
studying the Immunohistochemical
expression of CXCL5 in UBC to assess its
role in tumor cell proliferation, migration

and spread is debatable’”.

Material and Methods:

This is a retrospective study performed on
formalin fixed paraffin embedded biopsy
specimens of 50 cases of urinary bladder
transitional cell carcinoma and 10 cases of
normal urinary bladder urothelium taken as
control that are obtained during
transuretheral dissection of prostate. The
specimens are collected from Department
of Pathology and Early Cancer Detection
Unit (ECDU), faculty of medicine — Benha
University from 2011 to 2017.

Histopathological study: Four-microns
thick sections were stained by conventional

hematoxylin and eosin (H& E) stain.

Immunohistochemical study: For

immunohistochemical (IHC) staining, 10%
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formalin-fixed, paraffin-embedded, 4-
micron tissue sections were prepared. They
were immunostained for D2-40
concentrated monoclonal antibody
(GeneTex, USA) at a dilution of 1:50 and
CXCLS5, concentrated polyclonal antibody
(GeneTex, USA) at a dilution of 1:100.
DAP was utilized as a
chromogen.IHCstaining was performed,
using detection kit (Thermoscientific

USA) according to the manufacturers data.

Positive control: subepithelial lymphatics
of bladder wall were served as internal
positive control and tosillar tissue as
external positive control for D2-40 and

colonic adenocarcinoma tissue for CXCL5.

Negative control: tosillar tissue for D2-40
and colonic adenocarcinoma for CXCL5 by
omitting the primary antibody.

Immunohistochemical assessment:

Immunohistochemistry with monoclonal
antibody D2-40 was performed on
intra-tumor and peri-tumoral zone of 50
urinary  bladder urothelial carcinoma
specimens. A structure with a central
lumen, lined by endothelial cells, was taken
as positive vessel. D2-40 showed

cytoplasmic staining

- Negative: no staining™.
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The immunohistochemistry results of
CXCL5  were

immunoreactive  score  (IRS).  The

evaluated by the

percentage of positive tumor cells (0
%=negative, 1-25 %=1, 26-50 %=2, 51-75
%=3, and 76-100 %=4) and the intensity of
immunostaining (none=0, weak=1,
moderate=2, and intense=3) were assessed,
respectively. The IRS of each section was
calculated in the percent positive rating
multiplied by the intensity rating, ranging
from O to 12. IRS score <6 is considered as
low expression, IRS 6-9 is considered as
moderate expression and IRS > 9 s

considered as high expression.

Statistical analysis: The data were coded,
entered and processed on personal
computer using statistical program for
social science (SPSS) (version 16).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.

The procedures followed were in
accordance with the ethical standards of the
responsible ~ committee on  human
experimentation and with the Helsinki

Declaration of 1975, as revised in 2000.



Results

This retrospective study was carried upon
50 selected cases of urinary bladder
urothelial carcinoma and 10 cases of
normal urothelium taken as control. All
cases were examined histologically and
immunohistochemically for D2-40 and
CXCLS5.

Histologically cases were classified into 20
cases (40%) papillary variant, 24 cases
(48%) conventional transitional carcinoma
and 6 cases (12%) transitional carcinoma
with divergent differentiation (including
with  squamous  differentiation  (3),
micropapillary (2) and nested (1)).
Regarding bilharziasis, 34 cases (68%)
were negative and 16 cases (32%) were
positive. They were graded into: 25 cases
(50%) grade Il (Low grade), 15 cases
(30%) grade Il (High grade) and 10 cases
(20%) grade IV (High grade). The studied
cases were classified according to muscle
invasion into 18 cases (36%) non-muscle
invasive and 32 cases (64%) muscle
invasive. According to the T component of
TNM staging system, 7 cases out of the
non-muscle invasive cases (38.9%) are Ta
stage and 1lcases (61.1%) are T1 stage.
Out of the muscle invasive cases, 16 cases
(50%) are T2 stage (4 cases (25%) are T2a
and 12 cases (75%) are T2b), 9 cases
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(28.1%) are T3 stage (4 cases (44.4%) are
T3a and 5 cases (55.6%) are T3b) and 7
cases (21.9%) are T4 stage (4 cases
(57.1%) are T4a and 3 cases (42.9%) are
T4b). Regarding Lymph node metastasis
(LNM), 16 cases (53.3%) out of the radical
cystectomy cases associated with negative
lymph nodes (pNO). Fourteen cases
(46.7%) are positive. Out of the positive
cases, 8 cases (57.1%) are N1 stage and 6
cases (42.9%) are N2 stage. Regarding
lympho-vascular invasion (LVI), 21 cases
(42%) were negative and 29 cases (58%)
were positive for tumor emboli. Regarding
associated carcinoma in situ (CIS) in non-
papillary urothelial carcinoma cases, 12
cases (40%) of non-papillary cases are
associated with carcinoma in situ and 18
cases (60%) not associated with CIS.
Regarding necrosis, 42 cases (84%) show
no necrosis and 8 cases (16%) show
necrosis within the tumor area

The results of both antibodies were
correlated with different
clinicopathological variables of the cases

examined and summarized in tables 1&2.
Immunohistochemical Results:

Analysis of the relationships between D2-
40 and CXCL5 expression and different

clinicopathologic variables was
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summarized and tabulated in tables 1 and 2.
D2-40 detected intralymphatic tumor

emboli are associated with lymph node

4&5), T stage (figure 6&7), N stage and
presence of H&E detected LVI. CXCL5
was also positively correlated with

metastasis in a highly significant presence of associated necrosis and CIS

correlation. Figures (1,2&3). The two while D2-40 was insignificantly correlated
markers significantly correlated with with both.

associated necrosis, tumor grade (figure

Table (1): Relation and Correlation between D2-40 expression and clinicopathological parameters

Clinico-pathological parameter D2-40 highlighted intralymphatic Total P value
tumor emboli
-ve +ve

Variant Papillary 13 (65%) 7 (35%) 20(40%)
Usual TCC 15(62.5%) 9 (37.5%) 24(48%)
with divergent 0 6(100%) 6(12%)
diff.

H&E LVI negative 16(76.2%) 5 (23.8%) 21(42%) *<0.05
positive 12(31.4%) 17(58.6%) 29(58%)

Size <5cm 10(47.6%) 11(52.4%) 21(70%) >0.05
>5cm 5 (55.6%) 4 (44.4%) 9(30%)

Bilharziasis  oqative 20(58.8%) 14(41.2%) 34(68%) >0.05
positive 8 (50%) 8 (50%) 16(32%)

Necrosis negative 28(66.7%) 14(33.3%) 42(84%) **<0.01
positive 0 8 (100%) 8(16%)

CIS NO 10(66.7%) 5 (33.3%) 15(50%) >0.05
Yes 5(33.3%) 10(66.7%) 15(50%)

Grade I 24 (96%) 1 (4%) 25(50%) **<0.01
1l 4 (26.7%) 11(73.3%) 15(30%)
Y 0 10 (100%) 10(20%)

T stage Ta 7 (100%) 0 7(14%) **<0.01
T1 5 (45.5%) 6 (54.5%) 11(22%)
T2 15(93.8%) 1 (6.2%) 16(32%)
T3 1(11.1%) 8 (88.9%) 9(18%)
T4 0 7 (100%) 7(14%)

mgfaas'tasis NO 15(93.8%) 1(6.3%) 16(53.3%) **<0.01
N1 0 8(100%) 8(26.7%)
N2 0 6 (100%) 6(20%)

770



IHC studies in Urinary Bladder Carcinoma, 2021

Table (2): Relation and Correlation between CXCLS5 expression and clinico-pathological parameters

Clinico pathological parameter CXCL5 expression Total P value
Low Moderate High
Tumor variant Papillary 10(50%) 10 (50%) 0 20
Usual TCC 0 20 (83.3%) 4 (16.7%) 24
With divergent diff. 0 0 6 (100%) 6
Tumor size <5 cm - 15 (71.4%) 6 (28.6%) 21 >0.05
>5cm - 5 (55.6%) 4 (44.4%) 9
Bilharziasis Negative 10 (29.4%) 19 (55.9%) 5 (14.7%) 34 <0.05*
Positive 0 11 (68.8%) 5 (31.2%) 16
Necrosis Negative 10 (23.8%) 29 (69%) 3 (7.1%) 42 **<0.01
Positive 0 1(11.1%) 7 (77.8%) 9
Cis No - 13 (86.7%) 2 (13.3%) 15(50%) <005
Yes - 7 (46.7%) 8 (53.3%) 15(50%)
Tumor I 10 (40%) 15 (60%) 0 25(50%) *<
Grade i 0 14 (93.3%) 1(6.7%) 1530%) 00
v 0 1 (10%) 9 (90%) 10(20%)
T Stage Ta 7 (100%) 0 0 7(14%) <
T 3(27.3%) 8 (72.7%) 0 122%) 00
T2 0 16 (100%) 0 16(32%)
T3 0 6(66.7%) 3(33.3%) 9(18%)
T4 0 0 7 (100%) 7(14%)
Nodal NO 16 (100%) 0 16(53.3%) 16 (100%) **<0.01
metastasis N1 4 (50%) 4 (50%) 8(26.7%) 4 (50%)
N2 0 6 (100%) 6(20%) 0
LVI Negative g (38.19) 12 (57.1%) 1(4.8%) 21(42%)  **<0.01
Positive 2 (6.9%) 18 (62.1%) 9(31%) 29(58%)
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positive D2-40 in lymphatic
endothelial lining highlightening
lymphatic invasion by the tumor,
adjacent positive internal control
(streptavidin-biotin x 200)

Figure-1
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positive D2-40 in lymphatic
endothelial lining highlightening
lymphatic invasion by the tumor,
(streptavidin-biotin x 400)

Figure-2
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negative D2-40 around tumor
clusters (streptavidin-biotin x 100)

Figure-3
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expression (streptavidin-biotin x
100)
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grade Il papillary urothelial
carcinoma showing moderate
CXCL5 expression (streptavidin-
biotin x 200)

Figure-5
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S A grade Il muscle-invasive urothelial
carcinoma showing high CXCL5
expression (streptavidin-biotin x
200)

Figure-6

o 4 ‘Y uﬂ R
Wldth (Px) 1772, Height (Px) 1181
Color Depth:

bmfj_281_1814353.jpg
Click on image to view in full size

774


http://www.journalonweb.com/bmfj/fileaccess.asp?bmfj_281_18I4351.jpg
http://www.journalonweb.com/bmfj/fileaccess.asp?bmfj_281_18I4353.jpg

Ta

IHC studies in Urinary Bladder Carcinoma, 2021

grade IV muscle-invasive urothelial
carcinoma showing high CXCL5
expression (streptavidin-biotin x
400)

Figure-7
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Discussion:

Highly significant statistical  positive
correlations were found in this study
between D2-40 detected intralymphatic
tumor emboli and routinely diagnosed LVI
by H&E and tumor N stage which explained
by its role in lymphangiogesis and tumor
metastasis via its effect on platelet

aggregation.

This in line with studies conducted on breast

cancer® % 2 a study on rectal

neuroendocrine tumors?, results concerning

22 & 23
)

primary cutaneous melanomas a

studyof  cutaneous sgquamous cell
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carcinoma® and a pancreatic carcinoma
study?>.

Other highly statistically significant positive
correlations were found between D2-40
evident lymphatic invasion and tumor T
stage, tumor grade and presence of intra-

tumoral necrosis.

Agreed with that were the results of a study

on cutaneous squamous cell carcinoma?®*.

Not matching the studies on breast cancer®
and on colorectal cancer’®® who reached

positive significant statistical correlation
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between D2-40 detected lymphatic invasion
and tumor T stage but both found no
statistical correlation with tumor grade. The
contradictory results of the role of
intratumoral and peritumoral lymphatic
vessels in tumors differentiation reflects the
fact that tumor  metastasis  and
lymphangiogenesis are very complex
processes, which can differ signifaicantly in
different tumor types or in tumors at
different anatomic sites, which still need

more studies to clarify it.

One study on endometrial carcinoma?’ and
another study on breast cancer?® reached
positive significant correlation with tumor

grade.

Interestingly, results reached in a study
conducted on oral squamous cell
carcinoma® suggest an inverse significant
correlation between D2-40 highlighted
tumor emboli and tumor grade. This
seeming contradiction suggesting that
invasion in OSCC is not driven by
dedifferentiation of squamous cells but by
the emergence of a specific tumor cell
population with a high self-renewal
capacity (cancer stem cells, CSCs), which
typically express podoplanin. On the other
hand, a study of breast cancer®® found no

significant correlation with tumor T stage or
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grade and another study on oral squamous
cell carcinoma® found no significant
statistical ~ correlation  between D2-40
detected lymphatic invasion and T stage but
reached significant inverse correlation with
tumor grade. A statistically significant
positive correlation with the T stage of
esophageal adenocarcinoma was reached but
no correlation found with the grade®. These
differences may be attributed to differences
in patient selection, methodology or the
types of tumors included in the analysis.

This study did not show any significant
statistical ~ correlations between D2-40
detected lymphatic invasion and tumor size,
associated bilharziasis and presence of CIS.

This is in agreement with the results of a
study on cervical squamous cell carcinoma®

and a study on colorectal adenocarcinoma®*.

Unlike the results of a study on rectal
neuroendocrine tumors®®, the results of

studies on breast cancer'®%?°

and pancreatic
duct carcinoma® reached a statistically
significant positive correlation between D2-
40 detected lymphatic invasion and tumor
size. This discrepancy may be attributed to
the limited number of radically removed
specimens in the current study or the
differences in "hot spot" areas selections in

different studies.



These study findings also disprove those of
a study on oral squamous cell carcinoma®
that reached a positive significant
correlation between D2-40 expression and
tumors associated with leukoplakia. This
may be explained by the differences in the
tumors natures and their precursors.

Positive immunostaining for CXCL5 was
detected in all 50 cases of bladder urothelial
carcinoma. However, the normal urothelium
in control cases showed lower faint CXCL5
expression compared to transitional cell
carcinoma or no expression at all.

The same results stated were reached in
bladder cancer studies®®***’. Also a study on
colorectal carcinoma®®, a study conducted on
all kinds of lung cancer tissues compared to
normal lung tissue®* and a study of
cholangiocarcinoma®  concluded  similar
results.

Even though, a study conducted on
colorectal  specimens disproves this
correlation stating that
immunohistochemical staining of CXCL5
protein was evident in cancerous as well as
non-cancerous tissue with an intensity of
staining varying from none to strong**. This
may be explained by that the non-cancerous
cases in the latter study were the resection

margins of cancerous cases that show the
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same underlying molecular changes as
colorectal cancer.

No significant statistical correlation was
found between CXCL5 expression and
tumor size in the present study.

Disagreeing with this finding are the results
of a colorectal carcinoma study** and an
intrahepatic  cholangio-carcinoma  study®?
stating that CXCL5 was significantly
correlated with tumor size. This discrepancy
may be attributed to limited number of

radically removed cases in the current study.

A statistically significant correlation was
found between CXCL5 expression &
bilharziasis. This can be explained by the
fact that CXCL5 (also named epithelial-
neutrophil activating peptide-78) is an
inflammatory chemokine that binds its
receptor CXCR2 to execute its role in

immune response.

This is in line with the study carried on
laryngeal squamous cell carcinoma** and the
study conducted on colorectal carcinoma
specimens®. Both reached this significant
correlation between CXCL5 expression and
presence of associated granulomatous
reaction explained by the chemotactic
chemokines effect of CXCL5 that
neutrophils can potentially produce, either

under inflammatory/immune reactions or
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during their activation in more prolonged

processes, such as in tumors.

Noteworthy, a statistically highly significant
correlation between CXCL5 expression &
presence of necrosis emerged from the
current analysis. It is very likely due to the
fact that CXCL5 is an angiogenic
chemokine that binds to its cell-surface
receptor CXCR2 to execute its roles in
tumor progression and growth. Chemokine
ligand can deliver anti-apoptotic and
proliferative signals, and induce tumour-
necrosis  factor-«. The higher the
proliferations index, the more the

susceptibility of tumor cells to necrosis.

This is consistent with the results of the
study on prostate cancer metastasis to

bone®®.

It is crucial to note that a statistically
significant correlation was found between
CXCL5 expression and presence of
associated CIS in the present study. This is
could be probably explained by that CIS is a
precursor of more aggressive muscle

invasive urothelial carcinoma .

In a complete agreement with this result are
the results reached in a study of bladder
TCC* and those reached in studies on

colorectal carcinoma®.
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Significantly, a  statistical  positive
correlation was found between CXCL5
expression and urothelial carcinoma grade in
this study. This is very likely due to the
angiogenic function of CXCL5 mediating
the angiogenesis through binding to CXCR2
and thus affects many cellular functions
including tumor growth, proliferation and
differentiation.

This fits the results of a bladder cancer
study®®, a study on non-small cell lung
cancer® and a study revealing that
overexpression of CXCL5 protein had
correlation with tumor differentiation in
HCC cases™.

In contradiction with the present
study are the results of the study that found
that expression of CXCL5 has a
significant reverse correlation with  tumor
grade in pancreatic cancer® this is
interestingly owed to the finding that tumor
associated neutrophils (TANSs) are found to
be involved more in lower tumor grade in
which CXCL5, also named epithelial-
neutrophil activating peptide-78 are more
expressed® and those of the study that
reached no significant correlation between
expression of CXCL5 and tumor grade in
metastatic HCC cases®. This may be

explained by that the nature of tumor in a
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metastatic site may differ than the primary
tumor acquiring more genetic alternations.
Statistically significant positive correlation
was found between CXCL5 expression and
urothelial carcinoma T stage and N stage in
the present study.

Matching with the current positive
correlation between CXCLS5 expression and
direct and lymphatic metastasis are a study
on urinary bladder cancer’’, a study on
intrahepatic ~ cholangiocarcinoma'’  and
studies in breast cancer and non-small cell
lung cancer analysis®®. And in agreement
with this finding also are the study results
showing that CXCL5 was significantly
correlated with Dukes’ stage, tumor invasion
& lymph node localization in colorectal
cancer” and those reaching a positive
correlation between CXCLS5 expression and
melanoma  loco-regional and  nodal
metastasis™".

Also there is a study stated that CXCL5
immunoreactivity was occasionally
observed in PanIN-1 but the invasive
carcinomas showed extensive staining of
CXCL5%. These data suggest that CXCL5 is
constitutively overexpressed in human
pancreatic cancer and that its expression
correlates with tumor T stage.

Unlikely were the results of the study that

found expression of CXCL5 protein in all
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the analyzed tissue from the CRC patients
did not correlate with Duke"s stage®. This
may be explained by discrepancy number of
patients and tissue types.

Another highly significant statistical positive
correlation was found between CXCL5
expression and LVI.

Agreed with this finding are a study of
urinary bladder cancer®, a study of
melanoma® and a study on intrahepatic

cholangiocarcinoma®”.

Conclusions:

The results suggested that CXCL5 might be
involved in  urinary bladder TCC
carcinogenesis. It could be concluded that
D2-40 and CXCL5 may have a possible role
in urinary bladder TCC progression and
prognosis. D2-40 might be considered as a
more reliable method in predicting tumor

spread and lymph node metastasis
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