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Abstract
AIM: To evaluate the relationship between vascular 
endothelial growth factor (VEGF), p53 , and the H-ras  
oncogene and different clinicopathological parameters 
in Egyptian patients with Schistosoma-associated 
transitional cell carcinoma of the bladder.

METHODS: The study included 50 patients with 
transitional cell carcinoma for whom radical cystectomy 
and urinary diversions were carried out. VEGF and 
p53 protein expressions were evaluated with an 
immunohistochemical staining method, and H-ras  

oncogene mutations were analyzed with a polymerase 
chain reaction-restriction fragment length polymorphism 
(PCR-RFLP) technique.

RESULTS: High grade tumors revealed higher p53 
immunostaining than low grade tumors (P  = 0.016). 
p53 and VEGF protein expressions, as well as H-ras 
oncogene mutations, had an insignificant impact on 
patient outcomes (P  = 0.962, P  = 0.791, and P  = 
967, respectively). Cancer extension to regional lymph 
nodes was associated with poor outcomes (P  = 0.008).

CONCLUSION: VEGF, p53  and the H-ras  oncogene 
have no relation to patient survival and outcome in 
Schistosoma-associated transitional cell carcinoma.

© 2009 Baishideng. All rights reserved.
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INTRODUCTION
Carcinoma of  the bladder is the most common cancer 
of  the urinary tract. It is the most common solid tumor 
in men in Egypt. Squamous cell carcinoma accounted 
for 59.3% of  cases, transitional cell carcinoma for 22.2% 
of  cases and adenocarcinoma for 11.4% of  cases in radi-
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cal cystectomy specimens studied at the Mansoura Urol-
ogy and Nephrology Center[1]. Squamous cell carcinomas 
are common due to associated schistosomiasis[2].

To date, there is no reliable method to identify 
those patients at risk for recurrence and those who 
will develop more aggressive disease[3]. The histo-
pathological parameters, such as tumor grade, stage, 
and lymph node involvement, are the most important 
parameters in evaluation of  the biological behavior of  
bladder cancer[1,4]. 

However, there are multiple studies that have shown 
that clinical, as compared to pathological staging, is 
inaccurate[5]. The overall error in clinical staging was 
32.9%, and, in the majority of  cases, the error was due to 
clinical underestimation of  the extent of  the disease[1,5]. 
Therefore, there is continued evaluation of  staging 
systems for bladder cancer due to variable responses 
of  histologically similar tumors to similar treatments[6]. 
Furthermore, inter- and intra-individual inconsistency 
seems to be unavoidable in grading bladder tumors[7].

A significant relationship was found between 
tumor angiogenesis and the presence of  lymph node 
metastasis[8] and prognosis[9,10] in patients with superficial 
and invasive bladder carcinoma. In contrast, Stavropoulos 
et al[11] found no correlation between angiogenesis and 
survival of  patients with negative lymph node metastasis 
treated by radical cystectomy. Also, there was no 
significant correlation between angiogenesis and clinical 
outcome in patients with stage pT1 disease[12].

The aim of  this retrospective study was to clarify 
the relation between vascular endothelial growth factor 
(VEGF), p53, and the H-ras oncogene and different 
clinical and pathological parameters such as age, sex, 
histologic cell type, tumor grade, stage, and lymph node 
status. Also, the goal was to define the relationship 
between VEGF and p53 in bladder carcinoma that 
was treated by radical cystectomy and the disease-free 
survival rate, aiming to detect the significant prognostic 
factor(s) that can affect patient survival.

MATERIALS AND METHODS
This study was conducted on 50 patients with transitional 
cell carcinoma for whom radical cystectomy and urinary 
diversions were performed between years 2002 and 
2003. The patients of  this study were selected on the 
basis of  the availability of  complete archival material. 
Indications for surgery were failure of  endoscopic 
control of  superficial bladder tumors despite adjuvant 
intravesical chemotherapy and/or immunotherapy, and 
invasive tumors without evidence of  distant metastasis. 
At the time of  cystectomy, all specimens were examined 
according to the same pathological protocol. Tissue 
sections were obtained from the tumor, bladder wall, 
and regional lymph nodes. Tissues were studied from 
the seminal vesicle and prostate in men and from the 
ovaries and uterus in women. Tumors were graded using 
the World Health Organization (WHO) classification[13], 
and the TNM classification of  the International Union 

against Cancer (UICC) was used for pathological staging 
of  the tumors[14].

VEGF and p53 with an immuno-histopathologic staining 
technique
Four-micron thick sections from retrieved tumor blocks 
were placed at 60℃ for 15 min, incubated in xylene at 
RT for 15 min, and then transferred sequentially into 
graded alcohols (100%, 95%, 70%, and 50%) for 4 min 
at RT. Sections were rinsed in deionized water and stored 
in PBS. Antigen sites were unmasked using a microwave 
antigen retrieval technique in Coplin jars containing  
0.1 mol/L Tris-HCl buffer containing 5% urea, pH 
9.0 and heated in a microwave oven for 10 min (two 
times)[15,16]. After cooling, the slides were rinsed with 
phosphate buffered saline (PBS). Endogenous peroxidase 
activity was removed by submersing the slides in 
blocking solution that was prepared by adding one part 
of  30% H2O2 to nine parts of  methanol. Non-specific 
binding was blocked with blocking serum (reagent A), 
which was left for 10 min in contact with the slides. 
After removing the excess blocking serum, the primary 
monoclonal antibody (Zymed, USA) was applied at a 
dilution of  1:50 in PBS and incubated for 60 min. The 
slides were rinsed well with PBS for 3 min. Biotinylated 
secondary antibody solution (reagent B) was incubated 
with the slides for 20 min. This was followed by a further 
wash in PBS. Enzyme conjugate solution (ready to-use 
streptavidin-peroxidase HRP (Reagent C) (reagent A, B, 
and C from Histostain®-plus bulk kit, Zymed, USA) was 
applied to the slides for 10 min. The slides were washed 
with buffer solution followed by the final steps of  this 
procedure; i.e. addition of  chromogen substrate di-
amino-benzidine (DAB) (Sigma chemical company, UK) 
and light counter-stain with hematoxylin.

VEGF and p53 protein expressions were assessed 
in areas with solid tumor morphology away from any 
artifact or necrosis, and without prior knowledge of  
the patient outcome. Assessment of  protein expression 
was performed in three areas where the highest density 
of  expression was found (hot spots). Low power light 
microscopy at × 40 magnification was used to scan the 
heterogenous tumor sections for identification of  these 
areas. At × 250 magnification, examination was made 
in all distinct brown-staining endothelial cells. Protein 
expression found in unaffected areas, adjacent to tumor 
infiltrated tissues, was not evaluated, but used as an 
internal control in assessing quality. 

Detection of point mutations at codon 12 of the H-ras 
oncogene by PCR-RFLP
DNA extraction was done using Clontech kits (UK). 
The mutant specific PCR-RFLP method is as follows. 
Amplifications with Taq polymerase were done in 25 mL 
reaction mixtures containing 21 mL of  Taq PCR Master 
Mix (Qiagen, USA), 2 mL of  extracted DNA and 1 mL 
of  each primer (Outer primers A and B). The reaction 
mixtures were subjected to amplification cycles of  95℃ 
for 1 min, 57℃ for 1.5 min and 72℃ for 2 min for a total 
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of  14 cycles. Then, a restriction enzyme was used to cleave 
the amplified DNA sequence, namely Nae Ⅰ (its cleavage 
site is GCCGGC). This restriction enzyme can cleave wild 
type but not mutant H-ras genes. The reaction mixture for 
the digestion with this restriction enzyme contained 8 mL 
amplified DNA, 1 mL of  restriction enzyme and 2 mL of  
10 X buffer and 9 mL of  distilled water in a total volume 
of  20 mL. This reaction mixture was incubated at 37℃ 
for 2 h. Then, a second PCR of  16 cycles was performed 
and 2 mL of  the first digest was used as a template for 
the second PCR in which other 2 inner primers, C and D, 
were used to amplify the non-cleaved mutant sequence. 
The products of  the second PCR were incubated with 
the restriction enzyme as previously mentioned for 2 h. 
Finally, the PCR products were resolved by electrophoresis 
in 2% agarose gels with 120 V for 45 min and were 
visualized by staining with ethidium bromide. The 
restriction enzyme-resistant DNA fragment is diagnostic 
of  a mutant sequence at codon 12 of  the H-ras gene. The 
primer sequence was list in Table 1.

Follow-up 
Patients were kept under regular clinical review. Follow-
up data, including mortality data, were obtained for all 
patients. Patients were followed regularly and examined 
for treatment failure depending on clinical and radiological 
findings or histopathological evidence. The mean follow-
up was 20.4 ± 8.3 mo for transitional cell carcinoma.

Statistical analysis
The data were initially analyzed by taking one factor at a 
time and testing for any relationship with survival. Kaplan-
Meier survival curves were plotted and log-rank tests 
were used to determine statistical differences between life 
table curves[17]. The period of  disease-free survival was 
defined as the time between the date of  surgery and death 
(from cancer) or the development of  local recurrence 
or distant metastasis. Death from unknown cause was 
considered death from cancer. Censored survival values 
represent patients who were alive without clinical evidence 
of  disease at the time of  last follow-up. To simplify the 
statistical analysis, the patients were divided into two 
groups according to their age (≤ 50 years and > 50 years 
groups) and also, pathologic tumor stage was further 
subdivided into organ confined tumors (stages pT1 and 
pT2) and non-organ confined tumors (stages pt3 and 
pT4). c2 tests were performed to evaluate the relationship 
between p53 as well as VEGF immunostaining, ras gene 
mutations and different clinicopathological parameters. 
Statistical analyses were performed using SPSS statistical 
software packages (SPSS inc., Chicago, IL, USA). P < 0.05 
was consider significant.

RESULTS
An insignificant relationship was observed between p53 
immunostaining and age, sex, stage, and lymph node 
metastasis. A statistical significance was noticed between 
p53 immunostaining and tumor grade (P = 0.016). 
Higher grade tumors showed higher expression of  p53 

protein than low grade tumors (Table 2).
No correlation was found between VEGF immuno

staining, H-ras oncogene mutation and age, sex, tumor 
grade, stage, and lymph node status (Tables 3 and 4).

The 3-year survival rate of  the transitional cell 
carcinoma group was 68%. Most treatment failures 
occurred during the first two years of  follow-up after 
cystectomy. Node negative patients had better survival 
compared to those with lymph node metastasis. The 
3-year survival rate was 75% for node negative cases, vs 
16.7% for those with lymph node metastasis. Extension 
of  cancer to the regional lymph nodes was associated 
with poor outcome (P = 0.008).

No impact was noticed for age and sex on patient 
outcome (P = 0.487), however, females had better survival 
rates than males but without a statistically significant 
difference (P = 0.126). There was no relationship between 
p53 positivity, VEGF protein expression or the presence 
of  H-ras oncogene mutations and patient survival (P = 
0.962, P = 0.791, and P = 0.967, respectively; Table 5).

There was a statistically insignificant difference 
between grades 2 and 3 regarding survival (P = 0.128). 
There was no statistical difference between pT2, pT3, 
and pT4 tumors regarding prognosis (P = 0.601). Further 
division of  transitional cell carcinoma groups into 
organ-confined (pT1 and pT2; 36 cases) and non-organ 
confined tumors (pT3 and pT4; 14 cases) was carried out. 

Primer Sequence (5'→3')

Outer primers
Sense (A) AGGAGCGATGACGGAATATAAGC
Antisense (B) GGCTCACCTCTATAGTGGGGTCGTATT
Inner primers
Sense (C) AATATAAGCTGGTGGTGGTGGGCGC
Antisense (D) GGGGTCGTATTCGTCCACAAAATG 

Table 1  Sequence of oligonucleotide primers

Variable n P53 P value

Positive Negative
Age (yr)
   ≤ 50 11 (22)   7 (14) 4 (8)

0.851
   > 50 39 (78) 26 (52) 13 (26)
Sex
   Male 42 (84) 27 (54) 15 (30)

0.558
   Female   8 (16)   6 (12) 2 (4)
Grade
   G2 18 (36)   8 (16) 10 (20)

0.016
   G3 32 (64) 25 (50)   7 (14)
Stage
   pT1   8 (16) 3 (6)   5 (10)

0.079
   pT2 28 (56) 21 (42)   7 (14)
   pT3   7 (14)   6 (12) 1 (2)
   pT4   7 (14) 3 (6) 4 (8)
Node status
   Positive   6 (12) 2 (4) 4 (8)

0.072
   Negative 44 (88) 31 (62) 13 (26)

Table 2  Clinicopathological characteristics of the transitional 
cell carcinoma group and their relation to p53 immunostaining  
n  (%)
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The organ-confined group showed better outcomes than 
the non-organ confined group, however, this difference 
did not reach a statistically significant level (P = 0.3). The 
3-year survival rate for the organ-confined group was 
85.7% vs 42.8% for the non-organ confined group.

DISCUSSION
Carcinoma of  the urinary bladder is the most common 
solid tumor in men in Egypt. It represents 30.3% of  all 
cancer cases treated at the National Cancer Institute in 
Cairo[18]. Recently, Gouda et al[19] reported a significant 
decline of  the relative frequency of  bladder cancer to 
11.7%, Bilharzia association from 82.4% to 55.3%, and 
squamous cell carcinomas from 75.9% to 28.4%. At the 

same time, this decline was associated with a significant 
rise in transitional cell carcinomas from 16.0% to 65.8%, 
an increase in the median age of  patients from 47.4 years 
to 60.5 years, and a decrease of  the male: female (M/F) 
ratio from 5.4 to 3.3.

The age range of  this study group was 41-87 years 
(59.0 ± 9.9). In western countries, the median age is 
65 years, while in Egyptian series, it was 46 years[19]. 
However, Koraitim et al[20] noticed a marked shift in the 
age-related incidence curve for Schistosoma-associated 
bladder carcinoma towards an older age group 
approximating that in non-Schistosomal cases.

Despite the use of  advanced imaging techniques, 
regional or distant metastases may go unnoticed until 
surgery or at follow-up. There is ample documentation 
that clinical compared to pathological staging is 
inaccurate in one third of  cases, with a tendency for 
underestimation of  the extent of  the disease. Therefore, 
there is a need for additional objective information on 
the aggressiveness of  bladder tumors[21].

Several investigators have shown that tumor 
angiogenesis is important for continued tumor growth 
and progression. It has been suggested that angiogenic 
capacity is an early marker of  preneoplastic and neoplastic 
lesions of  the human bladder, and the development of  
a vascular network is integral to tumor progression[10]. 
The formation of  a vascular network is not only 
essential for tumor growth but also provides a route by 
which tumor emboli may disseminate, resulting in the 
development of  metastatic disease. There appears to 

Variable n H-ras  mutation P  value

Positive Negative

Age (yr)
   ≤ 50 11 (22) 1 (2) 10 (20)

0.479
   > 50 39 (78)  7 (14) 32 (64)
Sex
   Male 42 (84)  7 (14) 35 (70)

0.768
   Female   8 (16) 1 (2)   7 (14)
Grade
   G2 18 (36) 4 (8) 14 (28)

0.368
   G3 32 (64) 4 (8) 28 (56)
Stage
   pT1   8 (16) 1 (2)   7 (14)

0.156
   pT2 28 (56) 4 (8) 24 (48)
   pT3   7 (14) 3 (6) 4 (8)
   pT4   7 (14) 0 (0)   7 (14)
Node status
   Positive   6 (12) 0 (0)   6 (12)

0.254
   Negative 44 (88)   8 (16) 36 (72)

Table 4  Clinicopathological characteristics of the transitional 
cell carcinoma group and their relation to H-ras  mutations  n (%)

VEGF: Vascular endothelial growth factor.

Variable n VEGF P value

Positive Negative

Age (yr)
   ≤ 50 11 (22)   5 (10)   6 (12)

0.364
   > 50 39 (78) 12 (24) 27 (54)
Sex
   Male 42 (84) 16 (32) 26 (52)

0.161
   Female   8 (16) 1 (2)   7 (14)
Grade
   G2 18 (36)   6 (12) 12 (24)

0.941
   G3 32 (64) 11 (22) 21 (42)
Stage
   pT1   8 (16) 3 (6)   5 (10)

0.935
   pT2 28 (56)   9 (18) 19 (38)
   pT3   7 (14) 3 (6) 4 (8)
   pT4   7 (14) 2 (4)   5 (10)
Node status
   Positive   6 (12) 1 (2)   5 (10)

0.339
   Negative 44 (88) 16 (32) 28 (56)

Table 3  Clinicopathological characteristics of the transitional cell 
carcinoma group and their relation to VEGF immunostaining    
n  (%)

Characteristic n 3-year survival rate (%) P  value

Total No. 50 68.0
Age (yr)
   ≤ 50 11 71.8

0.487
   > 50 39 54.5
Sex
   Male 42 64.3

0.126
   Female   8 87.5
Grade
   G2 18 72.2

0.128
   G3 32 65.6
Stage
   pT1   8                  100

0.601
   pT2 28 71.4
   pT3   7 57.1
   pT4   7 28.6
Node status
   Positive   6 16.7

0.008
   Negative 44 75.0
p53
   Positive 33 63.6

0.962
   Negative 17 76.5
VEGF
   Positive 17 64.7

0.791
   Negative 33 69.7
H-ras 
   Positive   8 66.7

0.967
   Negative 42 75.0

Table 5  Kaplan-Meier estimates of 3-year disease-free 
survival in relation to patient and tumour characteristics in 
the transitional cell carcinoma group
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be a quantitative relationship between angiogenesis and 
prognosis in several human cancers. Moreover, angiogenic 
activity was correlated with a higher incidence of  lymph 
node metastasis and poor prognosis for patients with 
transitional cell carcinoma of  the bladder[22,23].

Mutational studies of  the H-ras gene family have 
demonstrated that an alteration in codons 12 and 61 of  
the H-ras gene occurs in about 20% of  bladder cancers[24]. 

In Schistosoma-associated bladder carcinoma, the 
incidence of  transitional cell carcinoma ranged from 
16% to 43.8%[20]. In western countries, transitional cell 
carcinoma represents 90% of  bladder cancers[25]. In the 
current study, the overall 3-year survival rate of  patients 
with transitional cell carcinoma was 68%. There was no 
significant impact of  patient age or sex on the patient 
outcome. Similar results have been previously reported[1,26]. 

In this study, transitional cell carcinomas were of  
grade 2 (36%) and grade 3 (64%) because most of  the 
patients had invasive transitional cell carcinoma (84%). 
This study showed that tumor grade did not significantly 
affect patient outcomes in transitional cell carcinoma 
according to univariate analysis. The 3-year survival rate 
of  patients with grade 2 tumors was 72.2% vs 65.6% 
for those with grade 3 (P = 0.128). Similar results have 
been previously reported[26,27]. However, other reports 
demonstrated a significant relationship between tumor 
grade and patient survival[1].

These contradictory results might be due to the 
presence of  inter- and intra-individual variations in 
evaluation of  tumor grades in patients with bladder 
tumors[7,28]. On the other hand, Ghoneim et al[1] studied a 
large cohort of  patients (1026 patients; 764 men and 262 
women) with different types of  bladder cancer (Squamous, 
transitional carcinoma, and adenocarcinoma), with very 
long follow up times (up to 24 years) and relative higher 
incidences of  regional lymph nodes metastasis (18.3%).

The critical importance of  tumor stage had been 
recognized in several studies[1,29]. In the present study, 
there was a tendency of  survival advantage in low stage 
tumors compared to high stage tumors. The 3-year 
survival rates were 100%, 71.4%, 57.1%, and 28.6% for 
stage pT1, pT2, pT3, and pT4, respectively. However, 
these differences in survival were not significant (P = 
0.601). This insignificant relationship between tumor 
stage and survival might be attributed to the small 
number of  patients in this group (50 patients) and that 
most of  patients in our study had stage pT2 (56%). 
The small number of  patients in other stages rendered 
statistical analysis of  tumor stage in relation to patient 
survival insignificant. Also, there was no significant 
difference between the organ-confined group (pT1 and 
pT2) and the non-organ confined bladder group (pT3 
and pT4) in the 3-year survival group (P = 0.3).

The incidence of  lymph node metastasis for patients 
with transitional cell carcinoma was 12%. Lymph 
node metastasis was associated with significantly poor 
prognosis. Node negative patients had a 3-year survival 
rate of  75% in comparison to 16.7% for patients with 
lymph node metastasis. Similar results were reported in 

previous studies[29-31].
In the present study, tumor cell surface expression 

of  p53 and VEGF proteins as well as the presence 
of  H-ras gene mutations had no prognostic value in 
Schistosoma-associated transitional cell carcinoma of  
the bladder. Similar results were previously reported 
either with invasive bladder tumors[32], or with superficial 
bladder tumors[12,33,34]. Our results were not in agreement 
with other reports that found a significant relationship 
between VEGF and p53 markers and prognosis[35], and 
lymph node metastasis[8] in bladder cancer.

These contradictory results might be attributed 
to different study population criteria and different 
methodology. For example, the Lorenzo-Romero  
et al[35] study was done on 115 samples (21 cases without 
and 94 cases with bladder tumor). In this study, 63.8% of  
patients had superficial and 37.2% had infiltrative (20% 
recurrent) transitional cell carcinoma (16% and 84% in the 
present work, respectively), p53 detection was done at the 
level of  DNA (not tissue expression) by polymerase chain 
reaction-single strand conformational polymorphism 
analysis, and lastly, all the cases of  our work were 
Schistosoma-associated bladder carcinoma.

The difference in results between the present work 
and that of  Suzuki et al[8] can be explained by differences 
in patient numbers (87 vs 50), longer follow up times  
(42 mo vs 20 mo), higher percentages of  nodal involve
ment (25% vs 12%), and immunohistochemistry detection 
was done for VEGF-C, which is one of  the isoforms of  
VEGF. 

There was no relationship between tumor expression 
of  both p53 and VEGF proteins, as well as the 
presence of  H-ras gene mutations, and the different 
clinicopathologic factors, except for the presence of  a 
significant relation between the expression of  p53 and 
tumor grade (P = 0.01). High grade tumors had increased 
incidence of  cell surface expression of  p53 compared 
to low grade tumors. Also, invasive bladder tumors (30 
out of  42 cases) demonstrated higher expression of  
p53 protein than superficial bladder tumors (3 out of  
8 cases). The observed difference in surface expression 
of  p53 between superficial low grade and invasive high 
grade bladder tumors in our study may support the idea 
that there may be two different angiogenic pathways in 
bladder cancer that are associated with different tumor 
morphology and behavior[36]. One pathway is related to 
the superficial low grade bladder tumors with organized 
branching and the other to the muscle invasive and solid 
tumors with disorganized vasculature[12].

With Kaplan-Meier analysis, lymph node status was 
the only significant prognostic factor in transitional cell 
carcinoma. Patients with lymph node metastasis had 
an increased risk to die much higher than those with 
negative lymph nodes.

In conclusion, our results suggest that the degree 
of  VEGF, p53, and H-ras oncogene expression has no 
relation to patient survival and outcome in Schistosoma-
associated transitional cell carcinoma. Invasive high grade 
bladder tumors had more cell surface expression of  p53 
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protein than superficial low grade bladder tumors. Hence, 
lymph node metastasis could provide more objective 
tools for better judgment on the patient survival and help 
in choosing the most convenient therapy for individual 
patients. Additional studies, with wider prospective 
series and longer follow up, should address whether 
angiogenesis predicts prognosis and recurrence in separate 
and homogenous samples of  patients with bladder tumors 
that equally reflect all categories.
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In this manuscript, the authors examined vascular endothelial cell growth factor, 
p53, and H-Ras oncogene as prognostic markers in Egyptian patients with 
transitional cell bladder carcinoma. They concluded that p53, VEGF, and H-ras 
mutations have no prognostic value in Schistosoma-associated transitional cell 
carcinoma of the bladder. Only lymph node status provides prognostic information. 
In general, the manuscript is reasonably well written and addresses a critical issue, 
the molecular pathogenesis of Schistosoma-associated bladder cancer. 
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