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Is HPV Implicated in Bladder Cancer?
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Abstract: Bladder cancer is a common malignancy in Egypt. Human papilloma virus (HPV) could have a
possible etiologic role in bladder carcinogenesis. This study aimed to estimate the prevalence of HPV16, 18, in
cancer bladder as well as proliferative and preneoplastic bladder lesions and to study the correlation of HPV
positive cases with different clinico-pathologic parameters. The present study was conducted on 64 cases
obtained from the archival material, of the Pathology Department Cairo University, Kasr Al ainy Hospital, that
were identified histopathologically and clinically as cancer bladder (group I) 39 cases, proliferative and
preneoplastic lesions (group II) 10 cases and cystitis (group III) 15 cases. Samples were subjected to detection
of HPV16 and 18 DNA by PCR. HPV was detected in a total number of 20 cases out of 64 cases, with a higher
prevalence in group I (14 cases). A positive relationship between the stage of cancer and infection with both
HPV16 and HPV18 was detected. A positive relationship was also noticed between the presence of squamous
metaplasia and dysplasia and infectivity with both HPV16 and HPV18. No relationship with HPV and bilharziasis
could be detected. This study confirms a significant association of HPV16 and HPV 18, with both bladder cancer
and proliferative and preneoplastic urinary bladder lesions in studied cohort, indicating a possible viral role in
bladder carcinogenesis. Both HPV types were significantly associated with proliferative and preneoplastic
lesions as well as tumors stage III; findings would suggest that HPV may play a significant role in the

carcinogenic process as well as progression of cancer bladder toward higher stages.
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INTRODUCTION

In Egypt, bladder cancer has been recorded as the
most common cancer throughout the past 50 years [1].
In 2002, Egypt’s world-standardized bladder cancer
incidence was 37/100,000, representing approximately
30,000 new cases each year [2]. The estimated incidence
in males in rural areas in Egypt is about 32 per 100,000 [3].

Most scientific research is geared towards improving
life expectancy and management policies and to date the
actual causative agents & risk factor evaluation have had
to take second place [4]. Of the many risk factors that
have been implicated in the occurrence of bladder cancer
some factors have been shown to vary according to their
geographic location, for example in Western countries the
leading etiologic factors are smoking and occupational
exposures whereas, historically, squamous cell carcinoma
was the predominant form of bladder cancer in Egypt
constituting from 59% to 81% of reported bladder cancers
between 1960 and 1980 and it was closely related to

bilharzial infestation of the urinary bladder [5-7] lately
transitional cell carcinoma has become the most
frequent type. These results corroborate findings from a
few small-scale hospital-based studies which conclude
that the etiology of bladder cancer in Egypt has changed
significantly over the past 26 years. The changing
patterns of bladder cancer in Egypt over the past 26 years
raises the suspicion that there are other possible risk
factors other than bilharziasis that might play an important
role in the pathogenesis of bladder cancer in Egypt and
this requires serious investigation [8].

Human papilloma viruses (HPVs) are a group of more
than 100 related viruses and, more than 30 types can be
passed from one person to another through sexual
contact [9]. Genital HPV thus, is an extremely common
viral infection particularly in the West and approximately
5.5 million new genital HPV transmissions occur in the
United States every year, representing about one-third of
all new sexually transmitted disease (STD) infections and
an estimated 20 million men and women are thought to
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have genital HPV at any given time [10]. In Egypt only
about 10.3% of women in the Egyptian population are
estimated to harbor cervical HPV infection at a given time
[11].

Previous evaluation of HPVs have classified types 16
and 18 as carcinogenic to humans (Group I), types 31 and
33 as probably carcinogenic to humans (Group 2A) and
some types other than types 6, 18, 31 and 33 as possibly
carcinogenic to humans (Group 2B). Infections with high-
risk HPV types (HR-HPV), such as 16, 18 and 33, have
been demonstrated in a high percentage of patients with
several cancers [12].

Human papillomavirus infection is also common in
women and has been closely linked to the development of
carcinoma of the cervix. It has been suggested that
infection with HPV may also be an important factor in
the subsequent development of bladder cancer [13].
The relationship between HPV and bladder cancer might
be due to the fact that the micro-organism, which
generates the infection incorporates its DNA into the cell
nucleus resulting in malignant transformation of the
infected cell [14]. A number of studies using various
molecular techniques have looked at the relationship
between HPV infection and bladder cancer, the results of
which are somewhat conflicting [15].

The aim of the study is to estimate the prevalence of
HPV16, 18, in cancer bladder as well as proliferative and
preneoplastic bladder lesions and to study the correlation
of HPV positive cases with different clinicopathologic
parameters.

MATERIALS AND METHODS

Study Patients: This study was conducted from October
2010 to January 2015 on 64 formalin- fixed paraffin
embedded tissue samples. The bladder tissue biopsies
and clinical data collection were conducted on a
retrospective manner as they were selected from the
Department of Pathology, Faculty of Medicine and Cairo
University.

Histopathological Evaluation: Serial sections were
prepared from each tissue block and were cut at 5 microns
thickness. Sections were stained by Hematoxylin and
Eosin (H&E) for routine histopathology.

Slides were examined for lesions of cancer bladder
and its type, premalignant lesions (Dysplasia, squamous
metaplasia), presence of bilharzial and non bilharzial
cystitis. Schistosomal affection was diagnosed based
upon the presence of schistosomal eggs in examined
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tissue. All tumors were graded pathologically as high or
low grade lesions for transitional cell carcinoma and
grades well, moderately or poorly differentiated carcinoma
for squamous cell carcinoma [16]. Tumor staging was
done according to the degree of infiltration of the bladder
wall, perivesical fat and adjacent structure [17].

The samples were divided into 3 groups. Samples
diagnosed as cancer bladder (Group I), proliferative and
premalignant lesions (Group II) and a third group which is
considered as a control group negative for malignant or
premalignant lesion of bladder samples diagnosed as
cystitis (Group III).

Detection of HPV 16 AND 18 BY conventional PCR
DNA Extraction: DNA extraction was done using the kit
supplied by Qiagen through the following 6 steps:

*« Removal of paraffin; Lysing:
*  Heat application:

* Binding:

*«  Washing:

*  Elute:

Amplification of target HPV16& 18 gene by PCR: PCR
was performed in a final volume of 50 ul, using the
components of the mix produced by Bio Basic INC.

Sequence of HPV16 and HPV18 primer were as follows:
*  pl6F: (S'AAGGGCGTAACCGAAATCGGT3")

*  pl6R: (S'GTTTGCAGCTCTGTGCATA3')

* pl8F: (5 AAGGGAGTAACCGAAAACGGT3")

*  pl8R: (5'GTGTTCAGTTCCGTGCACA3").

Gel electrophoresis for PCR- products: The DNA was
visualized by placing the gel on an UV transilluminator.
The EB intercalated into DNA and gave a bright pink
band.

Statistical Analysis: Microsoft excel 2010 was used for
data entry and the statistical package for social science
(SPSS version 21) was used for data analysis. Simple
descriptive statistics (Arithmetic mean and standard
deviation) used for summary of quantitative data and
frequencies used for qualitative data. Bivariate
relationship was displayed in cross tabulations and
Comparison of proportions was performed using the chi-
square test. One-way Annova and post-hook tests were
used to compare normally distributed quantitative data.
Mann-Whitney test was used to compare non-normally
distributed quantitative data.
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RESULTS

64 cases were enrolled in the present study. All
specimens were analyzed for the presence of HPV types
16 and 18 using conventional polymerase chain reaction
method (PCR). The age of patients ranged from 12 years
to 87 years (Mean of 58.73 years). The percentage of male
(58 cases) to female (6 cases) was 90.6% and 9.4%
respectively. The samples were divided into 3 groups;
(Group I) included cancer cases, (Group II) included
proliferative and preneoplastic lesions and a third group
of cystitis samples control group (Group III).

Cancer Bladder (Group I): This group comprised 39
cases, 23 cases were diagnosed as tranmsitional cell
carcinoma “TCC” and 16 were squamous cell carcinoma
”SCC”. The mean age of patients in this group was 61.6
years, most of them were males (89.7%) and 23%
presented by haematuria. Distribution of cases according
to type and grade of cancer is listed in Table 1.

The most frequent stage for all cancer cases
observed was stage III, representing 61% of all cancer
cases.HPV18 was positive in /4 cases as listed in the
Table 2.

All positive cases in the transitional cell carcinoma
group were diagnosed as high grade invasive transitional
cell carcinoma, while three out of five positive cases in the

Table 1: Distribution of cases according to type and grade of cancer

squamous cell carcinoma group were diagnosed as
moderately differentiated squamous cell carcinoma and
the remaining two were well differentiated squamous cell
carcinoma.

There was a positive relationship between the stage
of cancer and infection with both HPV16 or HPV 18 with a
“p value” equal 0.036 and 0.043 respectively, where 85.7%
of positive cases in this group belonged to stage III, while
the rest of positive cases belonged to stage II.

There was insignificant relationship between HPV16
& HPV18 with respect to age and sex of patients, giving
“p values” more than 0.05. Although HPV18 and HPV16
were detected more in transitional cell carcinoma, yet there
was an insignificant statistical relationship between
HPV16 & HPV18 and the type of cancer. Also there was
insignificant relationship between HPV16 & HPV 18 with
respect to grade of transitional cell carcinoma, in spite of
the association between HPV positivity and high grade of
cancer detected in both transitional and squamous cell
carcinoma groups.

Bilharziasis was detected in 21 cases 53.8% of
samples in this group. The distribution of HPV positive
cases in relation to associated bilharziasis and type of
cancer is listed in the table below. The relationship
between HPV16 & HPVI8 positivity and associated
bilharzial infestation did not prove to be statistically
significant.

Transitional cell carcinoma

Squamous cell carcinoma

Total no. of cases(39) 23 16
Grade: Grade (Differentiation):
sWell 2
*Low grade papillary 5 *Moderate 10
+High grade invasive 18 *poor 4
Table 2: Distribution of HPV 18 and HPV16 positivity in relation to type of cancer:
Total number of cases Positive cases Negative cases
39 cases 14 cases 25 cases
HPV 18 HPV 16

Transitional cell carcinoma 9 cases 3 cases 14 cases
Squamous cell carcinoma 5 cases 2 cases 11 cases
Table 3: Distribution of HPV positive cases in relation to associated bilharziasis and type of cancer

Bilharziasis positive cases

HPV18 HPV16
Transitional cell carcinoma 3 cases one case
Squamous cell carcinoma 4 cases one case
Total no. of positive cases 7 cases 2 cases
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Table 4: Distribution of HPV positive cases according to type of lesion in group II:

Positive cases 4 cases

Total number of cases 10 cases HPV18 HPV16 Negative cases 6 cases
Squamous metaplasia 3 cases 2 cases 3 cases
Dysplasia One case - 2cases
Papillary hyperplasia - - One case
Table 5: Distribution of cases according to HPV 18 and HPV 16 positivity in group III
Positive cases 2 cases
Control group (15 cases) HPV 18 HPV 16 Negative cases 13 cases
Bilharzial cystitis One case One case 7 cases
Polypoid cystitis One case 6 case

Table 6: Distribution of HPV16 and HPV 18 positivity in different groups:

Total number of cases positive for HPV (20 cases) (31.25%of all cases)

HPVI18 (31.25%of all cases)
(100%o0f all positive cases)

Total number of cases

HPV16 (12.5%o0f all cases)
(40%o0f all positive cases)

in all groups (64 cases) No. of cases % of all positive cases % of all cases No. of cases % of all positive cases % of all cases
Group I 14 70% 21.87% 5 25% 7.81%

Group 11 20% 6.25% 2 10% 3.12%

Group III 10% 3.12% 1 5% 1.5%

Group II Proliferative and Preneoplastic Lesions: diagnosed as polypoid cystitis and 8 cases of

This group included 10 cases of dysplasia, papillary
hyperplasia, squamous metaplasia squamous
metaplasia with  dysplastic =~ changes. Age of
patients in this group ranged from 12 years up to 83 years
with a mean of 53.7 years. Nine were males and a single
case was a female, Bilharzial infestation was detected in
two out of the ten cases both cases were diagnosed as
dysplasia.

HPV 18 was detected in 4 samples with a concomitant
HPV 16 positivity in two of them. All of them were males
and none of these cases showed an associated bilharzial
infestation.

Statistical analysis of samples in this group revealed
a positive relationship between the presence of squamous
metaplasia and dysplasia with infectivity with both HPV16
and HPV18 with a “p value” equal 0.007 and 0.002
respectively. There was a statistically insignificant
relationship between HPV16 & HPV18 with age and sex of
patient in this group.

and

Group III Cystitis Group: This group included 15 cases of
inflammatory urinary bladder lesions; with 7 cases
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bilharzial cystitis. Age of patients in this group
ranged from 17 years up to 80 years (Mean of 54.47
years). 14 cases were males and a single case was a
female.

Statistical analysis of samples in this group
revealed absence of a significant relationship
between HPV16 and HPV18 and the type of
lesion, whether bilharzial or polypoid cystitis

giving P values of 0.921 and 0.919 respectively.
There was also an insignificant relationship between
HPV16 & HPVI1S8 and age and sex of patients in this
group.

Comparative results with regards to HPV positivity in
the three studied groups revealed that the group with the
highest number of positive cases was the “Cancer
group” (Group I) (14 cases), followed by group
11 " Proliferative and preneoplastic lesions” (4 cases) and
finally group Il “Control group” with the least number
of positive cases (2 cases). Most of the cases which
showed HPV positivity belonged to patients in the sixth
decade (40%) and the majority of positive cases were
males (80%).
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Polymerase Chain Reaction Results in Different Groups
M 1 2 3 4

Fig. 1:

Fig. 2:

TCC +ve for both HPV18&16

L7
=)
-

“An agarose gel electrophoresis”: An agarose gel electrophoresis show PCR products of HPV 16 gene expression
in different studied groups.
Lane M: DNA marker with 100bp.
Lane 1&6: PCR products of HPV 16 gene in TCC group.
Lane 2: PCR products of HPV 16 gene in squamous cell carcinoma group.
Lane 3: negative case no PCR product of HPV 16 gene in polypoid cystitis group.
Lane 4&5: PCR products of HPV 16 gene in proliferative and preneoplastic group.
Lane 7: PCR products of HPV 16 gene in bilharzial cystitis group.
M 1 2 3 4 5 6 7 8

“An agarose gel electrophoresis”: show PCR products of HPV 18 gene in different studied groups.
Lane M: DNA marker with 100bp.

Lane 1&3: PCR products of HPV 18 gene TCC group.

Lane 2&5: PCR products of HPV 18 gene squamous cell carcinoma group.

Lane 4: PCR products of HPV 18 gene in polypoid cystitis group.

Lane 6&7: PCR products of HPV 18 gene proliferative and preneoplastic group.

Lane 8: PCR products of HPV 18 gene bilharzial cystitis group.

Group I

Fig. 1A: Invasive high grade T

muscular invasion (H&E x100) Bilharziasis (H&E x100)
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Fig. 1C Invas1ve h1gh grade TCC w1th perivesical fat
invasion (H&E x100).

Sqcce +ve for both HPV18&16:

Flg 1D: Poorly differentiated SCC w1th perveswal fat
&muscle invasion (H&E x40)

Fig. 1E: Poorly dlfferentlated SCC w1th perveswal fat&
muscle invasion (H&E x100).

.:—..# :'
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Group II
Preneoplastic lesions +ve for both HPV18&16:

. - 7

Fig. 2: Dysplasia (H&E x100).

Group III
Cystltls lesion +ve for both HPV18

Fig. 3: Polypoid cystitis (H&E x40).
DISCUSSION

Cancer bladder is one of the common cancers which
represent a growing health problem and its incidence
varies widely throughout the whole world. In Egypt,
bladder cancer has been recorded as the most common
cancer throughout the past 50 years [7].

Historically, squamous cell carcinoma was the
predominant form of bladder cancer in Egypt constituting
from 59% to 81% of reported bladder cancers between
1960 and 1980, lately transitional cell carcinoma has
become the most frequent type [5, 6, 7]. The changing
patterns of bladder cancer in Egypt over the past 26 years
raises the suspicion that there are other possible risk
factors other than bilharziasis that might play an important
role in the pathogenesis of bladder cancer in Egypt [8].
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The present study was conducted on 64 cases.
The conventional Polymerase Chain Reaction method
(PCR) was performed to examine the possible role of HPV
types 16 and 18 in bladder carcinogenesis as well as
proliferative and preneoplastic and inflammatory urinary
bladder lesions. The samples were divided into 3 groups;
(Group 1) includes cancer cases 23 cases of transitional
cell carcinoma and 16 cases of squamous cell cancers.
Most of the cancer bladder cases received at our
department were of the transitional cell type a finding
conforming with the obvious recent shift of the type of
bladder cancer reported in Egypt from squamous to
transitional cell carcinoma [8] (Group I1) proliferative and
preneoplastic lesions and a third group (Group III),
cystitis. A comparative study was carried out for the
prevalence of HPV 16 and 18 in both types of cancer
(Transitional cell and squamous cell) as well as for each
group (Malignant, proliferative and preneoplastic and the
inflammatory lesions whether bilharzial or polypoid
cystitis).

The prevalence of both HPV 18 as well as HPV16 were
noticed to be higher in the “Cancer group “(Group I)
(70% of all positive case for HPV 18 and 25% for HPV16
respectively), followed by group II”Proliferative and
preneoplastic lesions” (20% of all positive cases for
HPV18 and 10% for HPV 16 respectively) and finally group
IIT “control group” with the lowest number of positive
cases (10% of all positive cases for HPV18 and 5% for
HPV16 respectively).

These findings were more or less similar to those
obtained from Egypt [18] who detected HPV DNA in
48.9% out of 98 frozen specimens of bladder cancer.

In 1995, Kamel er al. [19] analyzed 47 bladder
carcinomas for the presence of DNA-HPV subtypes 6, 11,
16, 18, 31 and 33 by nucleic acid in situ hybridization HPV
DNA was found in 27/47 (57%) bladder carcinomas, with
multiple subtypes in 20 cases. Of the 59 tissue specimens
diagnosed as transitional cell carcinoma, HPV DNA was
detected in 21 (35.6%) samples. A value, close to that in
the present study which showed the prevalence of HPV
18 and 16 to be more in the transitional cell carcinoma
group (64.28% of all positive cases for HPV18 and 21.4%
for HPVI16 respectively), than the squamous cell
carcinoma group (35.72% of all positive cases for HPV18
and 14.28% for HPV 16 respectively).

The prevalence of HPV-16 in cancer cases in the
present study was 12.8% of all positive cases; whereas
the prevalence of HPV-18 was 100%. In a comparison of
these two carcinogenic types, HPV18 was the most
prevalent; these findings were similar to those obtained
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by Barghi et al. [15]. Interestingly, although Chan et al.
[20] used HPV type 6, 11, 16, 18, 31 and 33 type specific
probes, all positive samples were found to contain HPV-18
DNA. Elsewhere two Japanese studies, Anwar et al. [21]
and Furihata et al. [22] found incidences of HPVI18
positivity to be 81% and 31%, respectively.

These findings are in contrast to those noticed by
Badawi ef al. [23] who observed that the prevalence of
HPV16 in bladder cancer cases was higher than HPV18
with rates of 44.4% and 13.9% respectively, this could be
attributed to different techniques used with varying
specificities and sensitivities as well as to the use of
different primers, which could also affect the experimental
results.

Youshya et al. [24] suggested that HPV may play a
significant role in the progression of TCCs toward higher
stages and/or grades by inactivation of the tumor
suppressors or other unknown mechanisms. With respect
to grade and stage in the present study statistical analysis
of samples in groupl “Cancer group” revealed a positive
relationship between the stage of cancer and infection
with both HPV16 or HPV 18 with a “p value” equal 0.036
and 0.043 respectively, where 85.7% of positive cases in
this group belonged to stage III, while the rest of positive
cases belonged to stage II. On the other hand there was
an insignificant relationship between HPV16 & HPV18
with respect to grade of cancer, in spite of the association
between HPV positivity and high grade of cancer detected
in both transitional and squamous cell carcinoma groups.
This could be attributed to the limited number of cases in
this study.

The high prevalence of HPV DNA in bladder tumor
tissue in the present study and others emphasizes their
role in bladder carcinogenesis. It seems that carcinoma
development may be triggered by HPV infection.
Inactivation of the tumor suppressor pRB by the human
papillomavirus (HPV) oncoprotein E7 is a mechanism by
which HPV promotes cell growth [25]. Human
papillomavirus type 16 proteins, E6 and E7, have been
shown to cause centrosome amplification and lagging
chromosomes during mitosis, leading to chromosomal
instability. Genomic instability is also thought to be an
essential part of the conversion of a normal cell to a
cancer cell [26].

Another group of researchers like, Helal et al. [27]
from Egypt, reported HPV16 and 18 in one out of 114
samples using insitu hybridization method. Sur et al. [28]
from South Africa, detected HPV DNA in only 1 out of 64
screened paraffin embedded TCCs. Youshya et al. [24]
from the United Kingdom, went as far as to suggest
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that HPV is unlikely to play any etiologic role in the
development of bladder TCC. Aynaud et al. [29] also
found no trace of HPV DNA in 58 bladder TCCs examined.
Chetsanga et al. [30] similarly detected HPV DNA in only
one of 44 TCCs using a degenerate PCR technique
followed by dot blot analysis with type specific probes for
six HPV types commonly detected in anogenital lesions.
The dissimilarities in HPV prevalence reported by these
investigators suggest that the association of HPV with
bladder TCC may vary with different detection techniques
and geographical locations.

One can assume from comparing the different results
published in the literature, that several factors may be
responsible for the discrepancies observed such as: 1)
The different populations studied may have different risk
factors, such as genetics, geographic location and life-
style, any of which might affect carcinoma development
in the bladder epithelium. 2) Different researchers have
often used different techniques with varying specificities
and sensitivities. 3) Technical errors made by the
laboratory investigator or even the choice of the right
primer could also affect the experimental results [31].

To our knowledge, so far very few studies have
investigated the prevalence of HPV in proliferative and
preneoplastic bladder lesions, most of these studies
focused on the prevalence of such viruses in cancer
bladder tissue and few included the proliferative and
preneoplastic lesions in the studied group [15].

In the present study the prevalence of both HPV 18 as
well as HPV16 among the group II “proliferative and
preneoplastic group” was found to be (40% and 20%
respectively), statistical analysis of samples in this group
revealed a positive relationship between the presence of
squamous metaplasia as well as dysplasia and the
infectivity with either HPV16 or HPV18 with a “p value”
equals 0.007 and 0.002 respectively. Intrestingly none of
the proliferative and preneoplastic positive cases showed
an associated Bilharzial infestation which is thought to be
a strong factor participating in the occurrence of
keratinizing squamous metaplasia of the urinary bladder
[32].

These findings signify that the association of HPV
infectivity and wurinary bladder proliferative and
prencoplastic lesions as squamous metaplasia and
dysplasia may be a very good point for future research
and needs to be further investigated, in addition to the
fact that HPV might not only be a good risk factor for
cancer bladder occurrence, but also could play a role in
the development of proliferative and preneoplastic
lesions and share the early steps of cancer
development. The prevalence of HPV among the control

in
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group III (Bilharzial and polypoid cystitis) were found to
be very low in comparison to both groups I and II, with
only one case being positive for both types and
belonging to the bilharzial cystitis group and one case
positive to HPV18 and belonging to the polypoid cystitis
group. These findings go in parallel with those observed
by Barghi ef al. [15], Badawi et al. [23], Agliano et al. [33],
Eslami et al. [34], Chen et al. [35], Simoneau [36], Soulitzis
et al. [37], Fioriti et al. [38], Wiwanitkit [39] who all found
a significant difference between case and control groups
for HPV positivity.

Bilharziasis was detected in 53.8% of cases in group
I and 20% of cases in group II, being relatively higher in
the malignant group, especially with squamous cell
carcinoma (30.7%) followed by transitional cell carcinoma
(23%).These findings go in hand with those obtained by
El Bolkainy et al. [5] as well as Salem and Mahfouz [8]
who found that the frequency of SCC was significantly
greater in the cases presenting with schistosomal eggs,
than in those without.

Out of the twenty cases found to be positive for HPV,
eight, were positive for bilharzial infestation, yet statistical
analysis was insignificant. The low frequency of HPV
positivity in  schistosomiasis-associated  bladder
carcinomas agrees with the findings of Helal et al. [27]
and Cooper et al. [40] and who failed to demonstrate HPV
in 25 schistosomal squamous cell carcinomas by using in
situ hybridization technique.

In the present work, single HPV DNA type infection
was significantly higher than co-infection with other HPV
types, where infection with HPV18 alone was seen in
100% of total number of HPV positive cases. This is in
agreement with Badawi et al. [23] and Matsumoto et al.
[41] who could not detect multiple HPV types among
either cases or control groups. On the other hand Ho et a/
[42] reported that concurrent or sequential detection of
different HPV types confers an increased risk for
intraepithelial neoplasia development.

CONCLUSION

In conclusion, our study confirms the significant
association of HPV16 and HPV 18, for both bladder cancer
and proliferative and preneoplastic urinary bladder lesions
in Egyptian patients. The interesting hypothesis of a viral
synergistic action in bladder carcinogenesis is highly
possible. In addition, such HPV types were significantly
associated with proliferative and preneoplastic lesions as
well as tumors stage III; findings that suggest that HPV
may play a significant role in the carcinogenic process as
well as progression of cancer bladder toward higher
stages.
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Abbreviations:

HPV: Human papilloma virus
PCR: Polymerase chain reaction
TCC: Transitional cell carcinoma
SCC: Squamous cell carcinoma
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