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Abstract
Bladder cancer is the seventh cancer in males worldwide, approximately 25% of patients with
urothelial bladder cancer (BC) present with muscle-invasive tumours, stages T2-T4, while 75% of pa-
tients present with non-muscle invasive bladder cancer (NMIBC)T1, Ta. There is a well-established
relationship between schistosomiasis and urothelial carcinoma. Epithelial-mesenchymal transition
Twist2 is responsible for tumor progression and metastasis when it is overexpressed in tumour tissue
and detected by immunohistochemistry (IHC). The study included 123 patients with a urothelial carci-
noma of the bladder associated with or without schistosomiasis, patient’s data and paraffin embedded
tumour tissues were retrieved from different hospitals and archives, inclusion criteria were patients
with muscle invasive bladder cancer (MIBC) of transitional cell carcinoma, exclusion criteria were
squamous cell carcinoma, adenocarcinoma, and mixed variant histology, clinicopathological character-
istics were: 93 patients were stage pT2-T3, No, Mo, 20 patients with  NMIBC pT1, and 10 patients
had pTa. The study included pre-cystectomy imaging and pathological diagnosis of 93 patients with
MIBC, post-operative pathological assessment of lymph node metastasis. IHC detection in tissue sam-
ples of Twist2 oncogene and schistosomal antigen reactivity (SAR) marker was done for the 123 pa-
tients. The results showed that MIBC harbour high expression of Twist2 indicated strong factor for
lymph node metastasis. NMIBC of Ta had low Twist2 expression, while high grade T1 had medium
expression. Schistosoma antigen reactivity was over expressed in MIBC associated with schistosomia-
sis, but was negative in NMIBC group and in non-schistosomal MIBC. Coexpression of Twist2 and
SAR with high expression was in 73.8% patients with lymph node metastasis compared to 17.6% pa-
tients with negative expression in non-schistosomal MIBC and had negative lymph node metastasis.
The results were significant (P=025). Clinical application indicated that detection of expression of
twist2 and schistosomal antigen reactivity marker in tissue sample of trans-urethral resection of blad-
der tumours prior to surgery would indicate a positive lymph node metastasis in cystectomy operation
showed extended lymphadenectomy and adjuvant chemotherapy, introducing imunochistochemistry in
bladder cancer stratification would be of high impact on planning proper therapeutic regimen..
Key words: Egypt, Bladder cancer, Schistosomiasis, Twist2 expression, Schistosoma antigen reactivi-
ty
Introduction (2015) reported that about 25% of patients
Bladder cancer is the seventh cancer in the  with urothelial bladder cancer (BC) present
males worldwide, when males and females  with muscle-invasive tumours, stages T2-
the eleventh in incidence (Black et al, 1997). T4, while 75% of patients present with dis-
Age-standardised incidence rate (per 100, ease confined to the mucosa (stage Ta, car-
000 person/year) mortality worldwide in cinoma in situ) or submucosa (stage T1).
bladder cancer was 3.2 for men and 0.9 for ~ Bladder schistosomiasis was the second
women (Antoni et al, 2017). Compérat et al. commonest parasitosis after malaria, around\
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600 million people exposed to infection with
schistosomiasis in Africa, Asia, South Am-
erica, and Caribbean (Alfred et al, 2017).
There was an established relationship be-
tween schistosomiasis and urothelial bladder
carcinoma that could progress to squamous
cell carcinoma (Gouda et al, 2007). For stag-
ing of bladder cancer, tumour, node, metas-
tases (TNM) classification the one was used
and the pN category was closely related to
prognosis (Brierly et al, 2017).

Recognition of some morphological fea-
tures and subtypes of urothelial carcinoma
could be an important prognostic factor for
treatment; among morphological subtypes
were urothelial carcinoma with partial and/
or glandular differentiation, nested variant,
sarcomatoid carcinoma, and mixed urotheli-
al and squamous cell carcinoma (Qin et al,
2017). Schistosomiasis of the bladder can
lead to urothelial carcinoma and/or squam-
ous cell carcinoma (Choi et al, 2014). Over-
expression of schistosomal antigen reactivity
marker (SAR) in urothelial bladder carcino-
ma tissues was an indicator of advanced tu-
mour and the poor prognosis (Singh et al,
2016). Epithelial-mesenchymal transition
Twist2 was responsible for tumor progres-
sion and metastasis when it was overex-
pressed in tissue by immunohistochemistry
(Zhao et al, 2014). New pathways were dis-
covered in development of bladder cancer
and were included in this new classification
(Oliveira et al, 2016). Guidance from the
International Collaboration on Cancer Re-
porting (ICCR) helped to clarify open ques-
tions, in conjunction with the new classifica-
tion. The histological groups of urothelial
carcinoma evolved. Grading remained the
same, despite controversy among European
urologists. Substaging of pT1 tumours was
recommended for the first time, and the
ICCR has made recommendations on how to
report this. Furthermore, worldwide advice
was published on the use of immunohisto-
chemistry, and recommendations have been
made to try to standardize handling of blad-
der cancer from a histopathological point of
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view (Compérat and Varinot, 2016). At a
molecular level, bladder cancer groups were
stratified, and an upcoming molecular classi-
fication permits a novel view of this malig-
nancy. At a molecular level, bladder can-
cer groups were stratified, and an upcoming
molecular classification permits the novel
view of this malignancy (Wallerand et al,
2010).

This study is a retrospective analysis on
urothelial bladder cancer with and without
schistosomiasis to identify the expression
Twist2 oncogenic marker and the Schisto-
soma antigen reactivity marker in muscle
invasive bladder cancer and correlated to
lymph node metastasis, over-expression of
Schistosoma antigen reactivity marker in
urothelial bladder carcinoma tissues was an
indicator of advanced tumour and poor
prognosis

Material and Methods
Patients and paraffin-embedded tissue sam-
ples: The study included 123 patients with
urothelial bladder carcinoma associated with
or without schistosomiasis, data and paraffin
embedded tissues were retrieved from dif-
ferent hospitals and archives, patients with
muscle invasive bladder cancer (MIBC) of
urothelial type “transitional cell carcinoma”
were93 cases ,selective criteria was stage
pT2 T3, No, Mo on initial diagnosis with
radiological imaging by computer tomogra-
phy of abdomen and thorax, no previous ra-
diotherapy or chemotherapy, no second pri-
mary malignancy, trans-urethral resection of
bladder tumour (TUR-BT) establishes the
diagnosis of MIBC, imaging studies showed
no visible lymph nodes involvement with
metastasis. Tissues were obtained from pa-
tients who had undergone total cystectomy
between 2003 & 2015. None of the patients
had received preoperative treatment. Lymph
node dissection at time cystectomy included
lymph nodes up to the level of bifurcation of
common iliac artery and obturator lymph
nodes. Tissue samples of cystectomy speci-
men and retrieved lymph nodes were exam-
ined pathologically with haematoxylin and
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eosin for cancer staging, all patients were
classified according to the 1997 UICC TNM
classification for the stage. The study in-
cluded 20 patients with non-muscle invasive
bladder cancer (NMIBC) of stage T1 and 10
patients with NMIBC of stage Ta, grading
system was according to OMS 2004 for the
grade (LG: low grade; HG: high grade).
Immunostaining was evaluated by 2 inde-
pendent pathologists to validate the diagno-
sis. Each sample was used after written con-
sent was obtained from the patients at time
of hospital admission. Tumour recur-
rence/progression was defined based on clin-
ical, radiological, or histological diagnoses.
The study was approved by the hospitals.
Immunohistochemistry: Twist2 immunostai-
ning: Immunohistochemical staining was
done on paraffin-embedded tissue, 4-micro-
meter-thick sections were cut, using a rota-
tion microtome. The sections were deparaf-
finized in xylene and rehydrated in graded
alcohols Immunohistochemistry: Twist2 im-
munostaining: Immunohistochemical stain-
ing was done on paraffin-embedded tissue,
4-micro-meter-thick sections were cut, using
a rotation microtome. The sections were de-
paraffinized in xylene and rehydrated in
graded alcohols and distilled water. After
antigen retrieval with 0.01% EDTA (pH
8.0), endogenous peroxidase activity was
blocked with 1% hydrogen peroxide in dis-
tilled water for 25min followed by washing
with distilled water and finally PBS+0.1%
Tween for 5min. Twist2 immuno-staining
was done using anti-Twist2 concentrated
antibody (Abcam, ab 57997, USA), antigen
retrieval was performed in all cases by
steam-heating the slides in 1 mmol/l solution
(pH 9.0) for 45min. After blocking of en-
dogenous biotin, staining was performed
using an automated immunestainer (Ultra
Benchmark, Ventana, USA), followed by
detection using Ultra-view detection Kid
(Ventana, USA). The sections were then
counterstained with Mayer's haematoxylin,
upgraded alcohols, mounted, and analysed
by standard light microscopy. Schistosomal
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antigen reactivity marker immunostaining:
immune-histochemical staining was done on
paraffin-embedded tissue, which had been
described in details previously (Wishahi et
al, 2014).

Immunohistochemistry scoring the Twist2:
The entire section was examined to find the
area with maximum positivity and stained
nuclei for Twist2, positively stained cyto-
plasm and nuclei were scored using the 40X
objective in 20 fields. Immunohistochemis-
try evaluation was done by two independent
observers. For evaluation of Twist2 expres-
sion, each slide was scored according to per-
centage of positively stained cytoplasm and
nuclear staining. The following ranges were
used: negative score was that to cells not
stained, low score was that 1 to 15% posi-
tive, medium score was to 15-40% stain,
high expression score was to over 40% cy-
toplasmic and clear expression.

Schistosomal antigen reactivity expression
marker: The entire section was examined to
find the area with maximum positivity
stained tissues were scored using the 40X in
20 fields. Immunohistochemistry evaluation
was done by two independent observers. For
evaluation of schistosomal antigen reactivity
expression, each slide was scored according
density, intensity, and index.

A- Density of schistosomal antigen expres-
sion: Percentage of positively stained cells
in one microscopic field is referred to as
density. The positively stained cells were
recorded in five consecutive fields with the
highest expression. The percentage was cal-
culated from the mean. Degrees of density
of the schistosomal antigen expression were
recorded as: negative (0%); one+ (1%-
25%); two ++ (26%-50%); three+++ (51%-
100%). Another nomenclature was: nega-
tive, low, moderate, high density. B- Intensi-
ty of Schistosoma antigen expression: Inten-
sity described the deepness of colour intensi-
ty in the stained cells. The intensity of stain-
ing represented the body reaction towards
schistosomal antigen, evaluated relative to
the normal urothelial cell expression in nor-



mal control. Positive expression of S. hae-
matobium antigen was brown in colour. De-
grees in intensity of schistosomal antigen
expression were recorded: negative (0%);
light intensity: one + (1% -25%); moderate
intensity: two ++ (26% - 50%); and strong
intensity: three+++ (51% - 100%). Another
nomenclature was negative, light, moderate,
and strong intensity.
C- Index of Schistosoma antigen expression:
Index referred to the sum of density and in-
tensity of schistosomal antigen expression
for each case. It was the mean of density and
intensity of the positive antigen expression.
The index was calculated for each case in-
dependently. Four ranges of indices were
identified. 0: negative; low index: 1% -
25%; medium index: 25% - 50%; high in-
dex: 51% - 100%.
Results

The study enrolled 123 patients with
urothelial bladder carcinoma, 52 were MIBC
without schistosomiasis, 42 patients were
MIBC with schistosomiasis, 20 cases with
NMIBC high grade T1, 10 cases NMIBC
Ta. Patients with MIBC had undergone cys-
tectomy and lymphadenectomy, tissue spec-
imens were examined for tumour staging;
patient with NMIBC had undergone TUR-
BT, high grade T1 were treated with TUR-
BT and full course BCG intravesical instilla-
tion and follow-up of 3 years (Tab. 1).

Immunohistochemistry was applied to pre-
operative TUR-BT tissue samples of all pa-
tients to detect expression of Twist2 and
Schistosoma antigen reactivity marker.

Histopathological results following cystec-
tomy showed that MIBC non- Schistosomia-
sis that were of high expression of Twist2
and negative expression of Schistosomal an-
tigen reactivity marker the lymph node posi-
tive for metastasis were 17.6 %. MIBC with
schistosomiasis and high co-expression of
Twist2 & schistosomal antigen reactivity
marker had 73.8%, lymph node positive for
metastasis. The immunohistochemistry of
tissue sample revealed that Twist2 expres-
sion was over expressed in MIBC with and
without schistosomiasis, Ta NMIBC had
low Twist2 expression, while High grade T1
NMIBC had medium expression. Schistoso-
ma antigen reactivity was over expressed in
MIBC associated with schistosomiasis, but
negative in the NMIBC and in MIBC non-
scistosomal. The results showed that co-
expression with high expression of Twist2
and schistosomal antigen reactivity had high
impact on tumour metastasis to lymph nodes
where it was positive in 73.8% compared to
17.6% in negative expression in the non-
schistosomal MIBC findings were signifi-
cant (P= 025). The representative micro-
scopic pictures were shown (Fig. 1).

Table 1: Clinicopathological characteristics of patients with muscle-invasive bladder cancer non -Schistosoma (n=52),
muscle-invasive bladder cancer schistosomal (n=42), non-muscle invasive bladder cancer T1 (n=20), Ta (n=10). Expression

of Twist2 oncogene and schistosomal antigen reactivity marker.

MIBC#T2-T3, MIBC T2-T3, NMIBC" T1 NMIBC Ta,
Features non-Schistosoma Schistosoma ,high grade low grade
Number 51 42 20 10
Male 46 38 16 7
Female 5 4 4 3
Age-years
Range-mean 57-74(60) 45-61(58) 44-73(61) 42-67(65)
Treatment Cystectomy Cystectomy TUR-BT+ BCG TUR-BT
P Tumor stage T2-3, No, MO (n. 42/51) T3, NO, MO (n.11/42) T1, NO, MO Ta, NO, MO

T2-3, N1, Mo (n.9/51) T3, N1, M0 (n.31/42)

Twist 2 expression overexpression Over expression Medium expression | Low expression
Scistosomal antigen expression Negative High positive Negative Negative

Discussion
The study included 123 patients with the
urothelial carcinoma of the bladder with or
without schistosomiasis. Overexpression of

twist2 has in impact on tumour progression
and metastasis in urothelial bladder cancer
(Wallerand et al, 2010). The results showed
the MIBC harboured the high expression of




Twist2 indicating a strong factor for inva-
sion and metastasis. High expression of the
schistosomal antigen reactivity had been re-
ported to signify higher tumour stage and
poor survival in the MIBC (Wishahi et al,
2014). In present study, the presence of high
expression of schistosomal antigen reactivity
and overexpression of the Twist2 led to high
incidence of metastasis to lymph nodes that
was 73.8%. These findings denoted that
schistosomiasis in bladder cancer played a
role in tumour progression and its metasta-
sis. EI-Bolkainy et al. (2016) reported that in
a series of 1095 Egyptian patients with car-
cinoma of the bladder treated by radical cys-
tectomy, 902 cases (82.4%) contained the
schistosome eggs in the specimens, and 193
(17.6%) were egg-negative. The different
tumor parameters were compared in these
sub-groups to explore any differences that
could be related to the schistosomal infec-
tion. They added that the limited tendency to
distant spread in schistosomal bladder can-
cer, despite its advanced local stage, was
accounted for by the high frequency of low
grade tumors rather than the limiting effect
of local schistosomal tissue reactions. Im-
muno-histochemistry of bladder was reco-
mmended to standardize the bladder can-
cer from immuno-histopathological point of
view. At a molecular and marker expression
level bladder cancer has been stratified, and
an upcoming molecular classification per-
mits a novel view of this malignancy (Yun
and Kim, 2013).

The present study showed that schistoso-
mal antigen reactivity marker in association
of Twist2 were critical predictive markers
for prognosis and metastasis, these data have
the clinical implication in patients with the
bladder cancer in endemic areas with schis-
tosomiasis. Recognition of some morpholog-
ical features and subtypes of the urothelial
carcinoma could be an important prognostic
factor that would assess in planning treat-
ment decision; among the morphological
subtypes are urothelial carcinoma with par-
tial and/ or glandular differentiation, nested
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variant, sarcomatoid carcinoma (Brierly et
al, 2017). The present findings showed that
the bladder schistosomiasis associated with
the bladder cancer should be considered as
variant histology.

On the other hand, Abou-El-Naga (2018)
reported that schistosomiasis is an infectious
disease caused by a long lasting infection
with a blood fluke of the genus Schistosoma.
S. haematobium and S. mansoni are the spe-
cies endemic in Egypt. The country has been
plagued and seriously suffered from schisto-
somiasis over the past 5000years. Great stri-
des had been done in controlling the disease
since 1922. The history, epidemiology and
the different control approaches were re-
viewed. Currently, Egypt is preparing to-
wards schistosomiasis elimination by 2020.

Conclusion
Undoubtedly, the schistosomiasis whether
urinary and/or intestinal is one of the public
health problem not only in Egypt but also in
many agricultural countries worldwide. The
recognition of some morphological features
and subtypes of urothelial carcinoma could
be an important prognostic factor that would
assess in the planning treatment decision;
among morphological subtypes were urothe-
lial carcinoma with partial and/or glandular
differentiation, nested variant, sarcomatoid
carcinoma and the mixed urothelial as well
as squamous cell carcinoma. So, the schisto-
somal/urothelial bladder cancer must be con-
sidered a histological variant.
Overexpression detection of the Twist2
and Schistosoma antigen reactivity marker in
the TUR-BT bladder tumour tissue samples
indicated a positive lymph node metastasis
leading to lymphadenectomy during cystectomy
operation, and adjuvant chemotherapy. Im-
munohistochemistry in bladder cancer stratifica-
tion proved to be of high impact for the specific
therapeutic regimen. Thus, schistosomiasis with
bladder cancer must be considered a histological
variant.
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Explanation of Figure

Representative immunohistochemical staining of Twist2 and Schistosoma antigen reactivity marker; A) Non-muscle invasive
bladder cancer Ta, low expression of Twist2, Original magnification X200. B) Non-muscle invasive bladder cancer T1, me-
dium expression of Twist2, Original magnification X200. C) Muscle invasive bladder cancer not associated with schistosomi-
asis, high expression of Twist2, Original magnification X200. D) Muscle invasive bladder cancer associated with schistoso-
miasis, high expression of schistosomal antigen reactivity marker, Original magnification X200.
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