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Abstract

Introduction: Human papillomavirus (HPV) is associated with more human cancers than any other virus. Many studies have investigated the
association between bladder cancer and HPV but the results remain controversial. The aim of the present study is to evaluate whether HPV
have an etiological role in bladder carcinogenesis among Moroccan patients.

Methodology: Forty-eight fresh biopsies (43 bladder tumors and 5 non-tumor samples) were collected for this purpose. Nested PCR with the
consensus MY09/MY 11 and GP5'/GP6" primers was performed to detect the presence of HPV L1 gene DNA.

Results: The results showed that 52.4% of bladder cancer patients were positive for HPV. Subsequent DNA sequencing of positive cases of
HPV revealed the presence of HPV16 in 95.5% of bladder tumor samples. The occurrence of HPV infection varies according to
clinicopathological features, but there is no significant correlation between the viral infection and tumor stage or grade. In addition, statistical
analysis demonstrated that there is no association between age or sex and HPV infection.

Conclusion: Our data indicate for the first time that bladder tumors from Moroccan patients harbor HR-HPV genotypes, especially HPV16,

and thereby suggest that this virus may play a causative role in bladder cancer.
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Introduction

Worldwide, bladder cancer (BC) is the seventh
most common cancer, accounting for approximately
336,000 new cases each year [1,2]. In Morocco,
according to the regional cancer register of Rabat,
bladder cancer is the sixth most common cancer and
its incidence is the highest in this region with an age-
standardized incidence rate (ASR) of 11.3 per 100,000
persons [3]. The average age of occurrence of bladder
cancer was 62.9 years in women and 63.8 years in
men. Urothelial carcinoma (UC) was by far the most
frequent histological type (70% in women and 82% in
men) while squamous cell carcinoma (SCC) accounted
for 10% of cases in women and 4.8% in men [4].
There are several known and potential risk factors for
bladder cancer, with tobacco smoking, specific

industrial chemicals, dietary nitrates, and arsenic
among the most important ones [5,6].

The urinary bladder is lined with a transitional
epithelium, formed by several layers of cells which
change their shape according to the filling of the
bladder. According to the venereal transmission of
HPV and to their ability to transform epithelial cells,
the male urethra is considered as a reservoir for the
virus. In addition, the association of HPV with bladder
carcinomas has attracted much attention because of the
epithelial tropism of HPV and the proximity of the
urethra and bladder [7]. The papillomaviruses are
small double-stranded DNA viruses which infect
squamous epithelia and display a very high selectivity
for the specific epithelium infected [8,9]. More than
200 different HPV genotypes have been described, but
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only 40 genotypes can infect the genital tract [10] and
are associated with epithelial neoplasms ranging from
benign common warts to malignant carcinoma of the
uterine cervix [11]. According to their ability to
transform epithelial cells, HPV genotypes are divided
into low-risk and high-risk types. Low-risk types are
associated with benign lesions such as warts, while
infections with high-risk types progress to malignant
lesions [9,11,12]. The oncogenicity of the HPV high-
risk type is due to the activity of two oncoproteins, E6
and E7 [13].

Whereas an association of papillomavirus infection
with urinary tumors seems very probable in cattle [14],
controversial results have been published regarding the
human urinary tract [15-16]. In recent years, different
degrees of association between HPV and BC have
been described in a number of molecular
epidemiological studies. In a meta-analysis study
performed by pooling data from 52 studies [17], an
association between HPV and bladder cancer was
shown, and the prevalence of HPV was estimated in
16.88% of the bladder cancer cases, most of whom
were high-risk HPV types. Thereafter, the authors
concluded that infection with high-risk HPV types,
especially HPV16, may play a role in bladder cancer
[17].

It seems that the association between HPV and
bladder cancer varies with geographical location [17].
Some studies have investigated the association
between HPV and bladder cancer in Africa. HPV was
found to be rare in South Africa (1.1%) [18] and
absent in Tunisia [7]. In contrast, a PCR-based study
reported the detection of HPV DNA sequences in 49%
cases of bladder cancer in Egypt [19].

Given the particular characteristics of BC in the
Moroccan population in terms of incidence, sex and
age distribution, and the high frequency of HPV
(particularly HPV 16) in our country [20], we
conducted a study using PCR techniques to evaluate
the prevalence of HPV infection in bladder cancer in
Morocco.

Methodology
Cases and specimens

During the course of one and a half years, 43 fresh
frozen biopsies from urinary bladder cancer patients
were collected at Urology department of the Military
Hospital of Instruction Mohammed V™ in Rabat,
Morocco. Tumor samples were collected by
transurethral resection (TUR) or from cystectomy
specimens. Each sample was divided into two
portions: one portion was put in neutral buffered

J Infect Dev Ctries 2013; 7(8):586-592.

formalin and processed for routine histopathological
examination in the Anatomopathology department at
the same hospital, according to the World Health
Organization (WHO) criteria [1] and TNM (tumor
node metastasis) classification; the other portion was
stored at -80°C immediately after surgical removal,
until DNA extraction. In addition, five non-tumor
samples (cystitis) were used as controls. The study
was conducted under the local ethical rules and
informed consent was obtained from all patients.

DNA extraction

Genomic DNA was extracted from fresh frozen
tissue specimens using a standard technique of
digestion with proteinase K in the presence of sodium
dodecyl sulfate (SDS) at 37°C overnight, followed by
phenol/chloroform extraction [21]. The tissue DNA
was precipitated with 2/5 volumes of 7.4M ammonium
acetate and 2 volumes of 100% ethanol, followed by
incubation at -20°C and centrifugation at top speed
(13,000 relative centrifugal force). DNA was then
resuspended in sterile distilled water and stored at -
20°C until use. To evaluate the efficiency of DNA
extraction, all samples were amplified by PCR using
PC04 and GH20 primers specific for human B-globin
gene (Table 1).

PCR quality control

To avoid contamination leading to false positive
results, all PCR-related work was performed in
specialized zones within a PCR laboratory that
undergoes UV purification at least once every 24
hours. Positive controls with DNA extracted from
SiHa and Caski cell lines, as well as a negative control
(PCR reagents mixture without template DNA) were
included in every set of 10 clinical specimens for each
PCR run. All negative controls were negative for f3-
globin and HPV assay. Positive controls containing the
SiHa and Caski cell lines were always positive for -
globin and HPV DNA.

HPYV detection and typing by sequencing

Nested PCR amplification of a conserved region of
the HPV L1 gene DNA with the consensus
MY09/MY11 and GP5'/GP6" primers (Table 1),
followed by genotyping with direct DNA sequencing
[22-25], was used for HPV DNA detection.
For primary PCR amplification, all specimens were
first subjected to PCR amplification with HPV
consensus primers MY09/MY11. PCR amplifications
were performed in a 25 pL reaction mixture containing
10 pmol of each primer, 1.5 mM MgCl, and 1U of
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Table 1. Primers used for HPV detection and typing
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Amplicon
Primers Sequence 5°—3’
size (bp)
PCO04 CAA CTT CAT CCACGTTCACC
a-globin primers 256
GH20 GAAGAGCCAAGGACAGGTAC
MY09 CGTCCMARRGGAWACTGATC 450
MY11 GCMCAGGGWCATAAYAATGG
HPV primers
GP5" TTTGTTACTGTGGTAGATACTAC 150
5
GP6" CTTATACTAAATGTCAAATAAAAA
AmpliTaqg Gold DNA polymerase (Applied through GenBank by using the online BLAST 2.0

Biosystems, Grand Island, NY, USA). DNA was
amplified in a GeneAmp PCR System 9700 apparatus
(Applied Biosystems, Grand Island, NY, USA, CITY,
COUNTRY) with the following steps: an initial 10
minute denaturation at 94°C, followed by 40 cycles of
94°C for 1 minute, 55°C for 1 minute, and 72°C for 1
minute, and a final elongation step of 7 minutes at
72°C.

For nested PCR, 2 pL of the MY09/MY11 PCR
products were used as a template with a pair of
GP5'/GP6" general primers. PCR amplifications were
realized in a 25 pL reaction mixture containing the
same reagents at equal concentrations as the primary
PCR. DNA amplification was performed using the
above described steps of the first PCR.

After completion of the primary and the nested
PCR runs, 10 pL of PCR products were mixed with 2
uL loading fluid for electrophoresis in 2% agarose gel
containing ethidium bromide. The gel was examined
under UV light. Visualization of a 450 bp PCR
product band in the MY09/MY11 lane and/or a 150 bp
band in the nested PCR lane on the agarose gel
provided evidence of HPV DNA in the sample,
pending genotyping with direct DNA sequencing as a
means of final validation.

For DNA sequencing, the nested PCR products were
purified by PCR purification ExoSaP-IT clean up
system (USB Corporation, Cleveland, OH, USA) and
sequenced directly using GP6" primer as the
sequencing primer and BigDye Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, Foster city, CA,
USA), according to manufacturer’s protocol, on an
ABI 3130XL DNA analyzer (Applied Biosystems,
Foster City, CA, USA) in molecular and functional
genomics  platform  (UATRS-CNRST, Rabat,
Morocco). Nucleotide sequences were aligned and
compared with those of known HPV types available

software server (http://www.ncbi.nih.gov/blast).

Statistical analysis

The correlation between HPV infection and
clinicopathological =~ parameters was  evaluated
statistically using chi-square test by comparison
between proportions. However, the t-test was used for
comparison of age means. All these tests were
performed by MedCalc software version 9 (MedCalc
Software, Ostend, Belgium). The level of significance
was set at 95% (o = 0.05) for all tests.

Results
Histopathological data

The demographic characteristics of the 48 patients
showed that the mean age of patients was 65 with
extreme ages at 32 and 86 years old. The pathological
analysis, which was performed according to the WHO
and TNM classification of malignant tumors, revealed
that among the 48 cases, 42 cases were urothelial
carcinomas (UC), 5 were bladder inflammatory cases,
and one case was adenocarcinoma. The tumor staging
revealed that among 40 UC cases, 9 were classified as
Ta (22.5%), 24 as T1 (60%), 6 as T2 (15%) and only
one case was staged as T4 (2.5%). The tumor grading
showed that among 40 UC cases, 13 cases classified as
low grade (32.5%), whereas 27 were high grade
(67.5%). The stage and the grade of two other UC
cases were undetermined.

Detection of HPV DNA

The quality of tissue DNA was assessed by
detecting a fragment of B-globin gene using a PCR-
based technique. This confirmed the presence of
amplifiable DNA for all cases and all DNA samples
were adequate for further analysis. The results
obtained using primers targeting HPV DNA are
reported in Table 2. We demonstrated the presence of
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HPV DNA in 52.4% of the UC cases (22/42) and in
100% of the inflammatory cases (5/5), while the one
adenocarcinoma case was lacking in viral DNA.

The main type of HPV detected was the high-risk
HPV 16, which was observed in both the UC and
inflammatory cases positive for HPV. Only two cases
exhibited a co-infection with the HPV31 type: one
case in UC and the other in inflammatory lesions.
Thus the single infection with HPV 16 was detected in
95.5% of UC cases (21/22) and in 80% of
inflammatory cases (4/5).

The prevalence of cases positive for HPV varied
according to tumor stage and grade; this distribution is
detailed in Table 2. In the early stages (Ta-T1), the
HPV DNA was detected in 19 cases whereas the viral
DNA was present in 3 cases of advanced stage tumors
(= T2). In terms of grade, the number of infected cases
with low-grade HPV was 7, and the number of high-
grade cases was 15. The statistical study showed no
significant correlation between HPV infection and
stage (p = 0.77) or grade (p = 0.82).

The mean age of patients positive for HPV,
including inflammatory cases, was 67, and that of
patients negative for HPV was 62.1 years. There was
no significant correlation between HPV infection and
age of patients (p = 0.15).
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Although the difference in HPV prevalence
observed between males (47.4%) and females (80%)
was high, this difference was statistically not
significant (p = 0.37) (Table 2).

Discussion

HPV is associated with more human cancers than
any other virus, and it can be considered as one of the
most important risk factors for human cancer [26]. It is
well established that HPV shows a particular tropism
for the epithelium of different mucosal sites, mainly of
the oral and ano-genital regions. Several studies have
recently suggested that HPV might be somehow
implicated in the pathogenesis of bladder cancer [27-
29] and studies determining the association between
HPV and bladder cancer have recently been reviewed
[17,30].

This possible relationship is based on the epithelial
tropism of HPV and the anatomical proximity of the
urethra, which is considered a reservoir for the virus,
and the bladder [7,31]. In addition, a recent meta-
analysis was conducted by a research group which has
concluded that infection from high-risk HPV types,
especially HPV16, may play a role in bladder
carcinogenesis [17].

Table 2. Distribution of human papillomavirus DNA among 43 bladder cancer cases according

to sex and tumor characteristics

Total HPV (%) HPV (%) p-value*
Sex
Male 38 18 (47.4) 20 (52.6)
0.37
Female 5 4 (80) 1 (20)
Stage
Ta-T1 33 19 (57.6) 14 (42.4)
0.77
>T2 7 3(42.9) 4 (57.1)
Grade
low 13 7 (53.8) 6 (46.1)
0.82
high 27 15 (55.6) 12 (44.4)
Adenocarcinoma ! 0 !
Undetermined 2 0 2
Control cases (Cystitis) 5 5 0

*Comparison of HPV positive cases
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The association between HPV and bladder cancer
has been explored in some studies in Africa. HPV was
observed at a low percentage in South Africa (1.1%)
[18] and no evidence of HPV infection was detected
by morphological examination and PCR in any case of
bladder carcinoma from Tunisian patients [7]. In
contrast, a PCR-based study has revealed the detection
of HPV DNA sequences in 49% cases of bladder
cancer from Egyptian patients [19]. In Morocco, the
prevalence of HPV has not yet been clarified, which
led to our decision to conduct a study to elucidate this
point. By using nested PCR on 42 bladder cancer
samples, we detected viral DNA in 52.4% of the cases.
The high prevalence of HPV infection in the present
study demonstrates an association between HPV and
UC. These findings were very similar to those
obtained from studies conducted in Egypt [19,28] and
Italy [32]. In contrast, other studies reported no
detection of HPV [7,26,33]. Several explanations of
this wvariability have been proposed, including
sampling problems, contamination, sensitivity of the
detection systems, and geographic variation [34]. It
seems that geographical location has an impact on the
association between HPV and bladder cancer. Indeed,
it has been reported that HPV was detected in
urothelial carcinoma at the highest rates in Southeast
Asia (Japan and Hong Kong, 31% and 81%,
respectively) [35,36] and in Europe (Italy and Finland,
50% and 57% respectively) [32,37]. Mean values have
been reported in Europe and in North America
(Canada), with frequencies not exceeding 39%
[38,39].

In our study, the typing assay revealed that the
majority of tumor samples harbored HPV 16 and only
two cases exhibited a co-infection with the HPV31
type (one UC and one inflammatory lesion). A PCR-
based study by Khaled er al. reported that infection
with HPV type 16 is the most frequent type (64.6%),
whereas the other types are less frequent: HPV type 18
in 18.7%; HPV types 6/11 in 6.2%; and co-infection
with HPV types 16 and 18 in 10.4% [19].

Human papillomavirus DNA was positive in all
cases that were histologically diagnosed as severe
chronic cystitis. Our findings were similar to those
obtained from Egypt by Badawi et al., showing that 3
of 4 analyzed cystitis cases were HPV positive [28];
however, the difference observed in the HPV
prevalence between males (47.4%) and females (80%)
was high but statistically not significant (p = 0.37).
Also, no significant correlation between HPV
infection and stage (p = 0.77) or grade (p = 0.82) was
observed. In contrast, several studies stated that high
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risk-HPV (HR-HPV) should be considered as co-
factor in urothelial bladder cancer. Cai et al. have
recently found a statistical significant difference in
HR-HPV frequency between high-grade and low-
grade urothelial bladder cancer cases [40]. Also,
Moonen et al. found a higher infection rate in high-
grade tumors and stated that the increase in infection
rate in high-grade tumors suggests a relationship
between tumor grade and high-risk HPV infection
[29]. On the other hand, Tenti et al. found that the
prevalence of HPV 16 and/or HPV 18 infection was
significantly higher in low-grade than in high-grade
tumors [39]. As suggested by Moonen et al., the
relationship between high-grade urothelial bladder
cancer and the presence of HR-HPV is likely related,
to the fact that HR-HPV types stimulate degradation
and deactivation of protein associated with the p53
tumor suppressor gene via the ubiquitin-dependent
pathway [29].

Conclusion

This study is the first report from Morocco on
HPV infection and urothelial carcinoma. Contrary to
some previous reports, our findings, suggest that HPV
may play a causative role in bladder cancer in our
geographic area. However, further studies will be
required to clarify the part played by HPV in bladder
cancer and to confirm its role in predicting the
evolution at least of a subset of bladder cancers, thus
aiding the clinician in providing the most suitable
treatment and follow-up strategy for individual
patients.

Acknowledgements

We are grateful to all the staff of the Urology and
Anatomopathology departments of Military Hospital of
Instruction Mohammed V™. Special thanks to the staff of the
molecular and functional genomics platform (UATRS-
CNRST, Rabat, Morocco) for the sequencing data.

References

1. Eble JN, Sauter G, Epstein JI, Sesterhenn IA (2004)
Pathology and Genetics of Tumours of the Urinary System
and Male Genital Organs. In Kleihues P and Sobin LH,
editors. Lyon: International Agency for Research on Cancer
(IARC) 359 p.

2. Kaufman DS, Shipley WU, Feldman AS (2009) Bladder
cancer. The Lancet 374: 239-249.

3. Tazi MA, Benjaafar N, Er-Raki A (2009) Incidence des
Cancers a Rabat. Registre des Cancers de Rabat: Année 2005.
Edition 20009.

4. Benider A, Bennani Othmani M, Harif M (2007) Registre des
Cancers de la Région du grand Casablanca: Année 2004.
Edition 2007.

590



Berrada et al. — HPV in bladder cancer

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

Colombel M, Soloway M, Akaza H, Bohle A, Palou J,
Buckley R, Lamm D, Brausi M, Witjes JA, Persad R (2008)
Epidemiology, Staging, Grading, and Risk Stratification of
Bladder Cancer. Eur Urol Supplements 7: 618-626.

Volanis D, Kadiyska T, Galanis A, Delakas D, Logotheti S,
Zoumpourlis V (2010) Environmental factors and genetic
susceptibility promote urinary bladder cancer. Toxicol Lett
193: 131-137.

Ben Selma W, Ziadi S, Ben Gacem R, Amara K, Ksiaa F,
Hachana M, Trimeche M (2010) Investigation of human
papillomavirus in bladder cancer in a series of Tunisian
patients. Pathol Res Pract 206: 740-743.

Bosch FX, Manos MM, Munoz N, Sherman M, Jansen AM,
Peto J, Schiffman MH, Moreno V, Kurman R, Shah KV
(1995) Prevalence of human papillomavirus in cervical
cancer: a worldwide perspective. International biological
study on cervical cancer (IBSCC) Study Group. J Natl Cancer
Inst 87: 796-802.

Krishna S, James S, Sreelekha T, Kattoor J, Balaram P (2006)
Primary Nasopharyngeal Cancer of Indian Origin and the
Viral Link - A Preliminary Study. AAJC 5: 241-252.

Hoory T, Monie A, Gravitt P, Wu TC (2008) Molecular
epidemiology of human papillomavirus. ] Formos Med Assoc
107: 198-217.

McGlennen RC (2000) Human papillomavirus oncogenesis.
Clin Lab Med 20: 383-406.

Munoz N, Bosch FX, de Sanjose S, Herrero R, Castellsague
X, Shah KV, Snijders PJ, Meijer CJ (2003) Epidemiologic
classification of human papillomavirus types associated with
cervical cancer. N Engl ] Med 348: 518-527.

Filippova M, Parkhurst L, Duerksen-Hughes PJ (2004) The
Human Papillomavirus 16 E6 Protein Binds to Fas-associated
Death Domain and Protects Cells from Fas-triggered
Apoptosis. J Biol Chem 279: 25729-25744.

Roperto S, Borzacchiello G, Brun R, Perillo A, Russo V,
Urraro C, Roperto F (2008) Multiple glomus tumors of the
urinary bladder in a cow associated with bovine
papillomavirus type 2 (BPV-2) infection. Vet Pathol 45: 39-
42.

Petersen I, Klein F (2008) HPV in non-gynecological tumors.
Der Pathologe 29 Suppl 2: 118-122.

Gillison ML, Shah KV (2003) Chapter 9: Role of mucosal
human papillomavirus in nongenital cancers. JNatl Cancer
Inst Monogr 31: 57-65.

Li N, Yang L, Zhang Y, Zhao P, Zheng T, Dai M (2011)
Human Papillomavirus Infection and Bladder Cancer Risk: A
Meta-analysis. J Infect Dis 204: 217-223.

Sur M, Cooper K, Allard U (2001) Investigation of human
papillomavirus in transitional cell carcinomas of the urinary
bladder in South Africa. Pathology 33: 17-20.

Khaled HM, Bahnassi AA, Zekri AR, Kassem HA, Mokhtar
N (2003) Correlation between p53 mutations and HPV in
bilharzial bladder cancer. Urol Oncol 21: 334-341.

Khair MMe, Mzibri ME, Mhand RA, Benider A,
Benchekroun N, Elfahime ME, Benchekroun MN, Ennaji
MM (2009) Molecular detection and genotyping of human
papillomavirus in cervical carcinoma biopsies in an area of
high incidence of cancer from Moroccan women. J Med Virol
81: 678-684.

Sambrook J RD (2001) Molecular cloning: a laboratory
manual, vol. 2, third edition. New York: Cold Spring Harbor
Laboratory Press.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

J Infect Dev Ctries 2013; 7(8):586-592.

Johnson T, Bryder K, Corbet S, Fomsgaard A (2003) Routine
genotyping of human papillomavirus samples in Denmark.
APMIS 111: 398-404.

Speich N, Schmitt C, Bollmann R, Bollmann M (2004)
Human papillomavirus (HPV) study of 2916 cytological
samples by PCR and DNA sequencing: genotype spectrum of
patients from the west German area. J] Med Microbiol 53:
125-128.

Asato T, Maehama T, Nagai Y, Kanazawa K, Uezato H,
Kariya K (2004) A large case-control study of cervical cancer
risk associated with human papillomavirus infection in Japan,
by nucleotide sequencing-based genotyping. J Infect Dis 189:
1829-1832.

Lee SH, Vigliotti VS, Vigliotti JS, Pappu S (2007) Routine
human papillomavirus genotyping by DNA sequencing in
community hospital laboratories. Infect Agent Cancer 2: 11.
Yavuzer D, Karadayi N, Salepci T, Baloglu H, Bilici A,
Sakirahmet D (2011) Role of human papillomavirus in the
development of urothelial carcinoma. Med Oncol 28: 919-
923.

Aggarwal S, Arora VK, Gupta S, Singh N, Bhatia A (2009)
Koilocytosis: correlations with high-risk HPV and its
comparison on tissue sections and cytology, urothelial
carcinoma. Diagn Cytopathol 37: 174-177.

Badawi H, Ahmed H, Ismail A, Diab M, Moubarak M,
Badawy A, Saber M (2008) Role of human papillomavirus
types 16, 18, and 52 in recurrent cystitis and urinary bladder
cancer among Egyptian patients. Medscape J Med 10: 232.
Moonen PM, Bakkers JM, Kiemeney LA, Schalken JA,
Melchers WJ, Witjes JA (2007) Human papilloma virus DNA
and p53 mutation analysis on bladder washes in relation to
clinical outcome of bladder cancer. Eur Urol, 52: 464-468.
Jimenez-Pacheco A, Exposito-Ruiz M, Arrabal-Polo MA,
Lopez-Luque AJ (2012) Meta-Analysis of Studies Analyzing
the Role of Human Papillomavirus in the Development of
Bladder Carcinoma. Korean J Urol, 53: 240-247.

Gutiérrez J, Jiménez A, de Dios Luna J, Soto MJ, Sorl6zano
A (2006) Meta-Analysis of Studies Analyzing the
Relationship Between Bladder Cancer and Infection by
Human Papillomavirus. J Urol 176: 2474-2481.

Agliano AM, Gradilone A, Gazzaniga P, Napolitano M,
Vercillo R, Albonici L, Naso G, Manzari V, Frati L,
Vecchione A (1994) High frequency of human papillomavirus
detection in urinary bladder cancer. Urol Int 53: 125-129.
Youshya S, Purdie K, Breuer J, Proby C, Sheaf MT, Oliver
RTD, Baithun S (2005) Does human papillomavirus play a
role in the development of bladder transitional cell
carcinoma? A comparison of PCR and immunohistochemical
analysis. J Clin Pathol 58: 207-210.

Westenend PJ, Stoop JA, Hendriks JG (2001) Human
papillomaviruses 6/11, 16/18 and 31/33/51 are not associated
with squamous cell carcinoma of the urinary bladder. BJU Int
88:198-201.

Furihata M, Inoue K, Ohtsuki Y, Hashimoto H, Terao N,
Fujita Y (1993) High-risk human papillomavirus infections
and overexpression of p53 protein as prognostic indicators in
transitional cell carcinoma of the urinary bladder. Cancer Res
53:4823-4827.

Anwar K, Naiki H, Nakakuki K, Inuzuka M (1992) High
frequency of human papillomavirus infection in carcinoma of
the urinary bladder. Cancer 70: 1967-1973.

Kamel D, Paakko P, Pollanen R, Vahakangas K, Lehto VP,
Soini Y (1995) Human papillomavirus DNA and abnormal

591



Berrada et al. — HPV in bladder cancer

p53 expression in carcinoma of the urinary bladder. APMIS
103: 331-338.

38. LaRue H, Simoneau M, Fradet Y (1995) Human
papillomavirus in transitional cell carcinoma of the urinary
bladder. Clin Cancer Res 1: 435-440.

39. Tenti P, Zappatore R, Romagnoli S, Civardi E, Giunta P,
Scelsi R, Stella G, Carnevali L (1996) pS3 overexpression and
human papillomavirus infection in transitional cell carcinoma
of the wurinary bladder: correlation with histological
parameters. J Pathol 178: 65-70.

40. Cai T, Mazzoli S, Meacci F, Nesi G, Geppetti P, Malossini G,
Bartoletti R (2011) Human papillomavirus and non-muscle
invasive urothelial bladder cancer: potential relationship from
a pilot study. Oncol Rep 25: 485-489.

Corresponding author

Dr. Mohammed Attaleb

Unité de Biologie et Recherches Médicales
Département des Sciences du Vivant

Centre National de 1'Energie, des Sciences et Techniques
Nucléaires (CNESTEN)

BP 1382 R., 10001

Rabat, Maroc

Telephone: +212537712751/ 212537712031
Fax: +212537711846

Email: attaleb_mohammed@yahoo.fr

Conflict of interests: No conflict of interests is declared.

J Infect Dev Ctries 2013; 7(8):586-592.

592



