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To investigate the frequency of human papillomavirus (HPV) in the bladder transitional cell carcinoma (TCC),One hundred 
twenty paraffin embedded TCC samples were tested for the presence of HPV DNA by Real Time PCR. A consensus MY09/MY11 primer mediated for 
SYBR Green  Real Time PCR technique, and the products were analyzed for specific melting cure.  out of 102 samples with TCC, 12 samples 
(11.76%) were positive for HPV DNA. HPV DNA was detected in patients older 50 years old age. HPV types 16, 18 were high frequency types (32%) 
in positive samples. The prevalence of HPV DNA in men was almost five times that of women, with ten samples in men (83.3%) and two in women 
(16.7%) were positive for HPV DNA. These results suggest that HPV can to play an etiological role in the development of urothelial bladder 
carcinoma. The association of HPV with urothelial bladder carcinoma can vary in different geographical locations. Most studies reporting a high 
prevalence of HPV in southern Europe or Asia in urothelial bladder carcinoma samples, whereas most carried out in northern Europe and America 
reported an extremely low rate of HPV in these patients. Therefore, comprehensive and complete studies with more sample size and methods 
such as microarrays are suggested. 
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INTRODUCTION
After deaths with cardiovascular disease, cancer is the second most 
common cause of non-accidental deaths in Iran , and every six months 
about 51,000 new cases are detected (1). Bladder cancer is one of the 
most common types of urinary tract cancer. Not only is it one of a 
variety of cancers in the umbilical cord blood cells, it is also the 
deadliest type of urinary tract cancer, and is the second most 
commonly reported genitourinary tract that grows out in the absence 
of timely treatment and spreads out of the bladder. The incidence of 
bladder tumors in men is much higher than in women, but in women, 
the risk of mortality is 30% higher than in men. Bladder cancer is rare 
in people younger than 50 years old and the average age of the disease 
is about 65-70 years (2).The majorities (> 80%) of bladder cancers are 
of the epithelial transitional type and according to the latest WHO / 
ISUP pathology classification, this cancer is classified into three 
categories: Urothelial Neoplasm of Low Malignant Potential (UNLMP), 
Low Grade Papillary Urothelial Carcinoma (LGPUC) and High Grade 
Papillary Urothelial Carcinoma (HGPUC),that two last are malignant.(2, 
3). In studies in Iran, more than 92% of bladder cancers are transitional 
type. In the Western countries, up to 80% of bladder cancers are 
transitional cell carcinoma type  (TCC) as the second most common is 
of Squamus cell carcinoma (Squamus Cell Carcinoma)(4).Several 
identified risk factors for bladder cancer include environmental 
carcinogens, smoking, and chronic parasitic infections (such as 
schistosoma hematobium) . Viral infections in human cancers is an 
interesting topic, and so far, few viral species have been identified as 
human tumor viruses, including human papillomavins (HPV), 

hepatitis C virus (HCV), EBV (Epstein-Barr virus), HTLV1 (Human T Cell 
Leukemia virus)(5).According to studies, approximately 10% of all 
cancers in the world, such as bladder cancer, are associated with HPV 
infection (6). The HPV carcinogenic potential is due to the ability to 
penetrate and integrate into the host DNA, to stay in the cell cycle, and 
to stop the function of the P53 and retinoblastoma  protein (PRb), 
which are tumor suppressor proteins (cell cycle inhibitors) (7-
9).Human Papilloma virus (HPV) is a small, double stranded containing 
a circular DNA ,an icosahedra symmetric capsid  without  envelope , 
and a size of 52-55 nm(4). HPV has more than one hundred types of 
viruses and has been found in more than 20 different mammalian 
species, although many of its types, like type 6 and 61, 34 and 33, cause 
benign illnesses, but the main and high risk types like  16 and 18  types 
that play a major role in tumorigenicity(10, 11).The genome of the 
papilloma virus stays about 10 proteins, the initial protein (E1-E8) and 
the 2 delayed proteins (L1-L2) .The carcinogenesis of the HPV virus is 
dependent on two proteins E6 and E7encoded by HPV(12). E6 and E7 
proteins in HPV high risk types by binding to P53 and PRb molecules 
cause them to be inactivated, as a result, cell proliferation will 
eventually lead to cancer(13). The genome of HPV virus is usually 
integrated into the host cell genome and the insertion site of the DNA 
virus is important. The region where the virus DNA is interrupted 
during the virus integration site is almost constant and is almost 
identical to the open-reading frame of the E1/E2 viral genome. E2 is a 
region of the viral genome that suppresses the transcription of the E6 
and E7 genes (14, 15).When the virus enters the cell, if the E2 gene is 
discontinued, it causes high expression of E6 and E7 genes. The E6 
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protein binds to and suppresses p53. E7 binds to the tumor suppressor 
protein PRb. So the E6 and E7 proteins from HPV eliminate the two 
important tumor suppressor proteins that regulate the cell cycle (16-
18). Human papillomavirus infection is a necessary but not sufficient 
condition for the formation of neoplastic processes of various organs 
after a long period of infection with this virus and the known 
carcinogenicity of E6 and E7 human papillomavirus with cell cycle 
interactions and multiple stimulation the molecule results in the 
malignancy of the virus-infected cell(19).Several previous studies have 
looked for an association between HPV infection and bladder TCC 
development. However, the wide range of frequency detected, varying 
between 0% and 81%, has meant that the role of HPV in bladder 
carcinogenesis remains controversial(20). For detectection of HPV DNA 
virus in cancerous tissues, different laboratory techniques with 
different sensitivity and specificity can be used. In current study, the 
Real Time PCR molecular method is used, based on viral replication, 
and very low amounts the virus is even recognizable as a copy of the 
infectious agent, as well as a quick and sensitive method for diagnosis. 
If HPV is proven to be a risk factor for bladder cancer, prophylactic 
measures such as vaccination and the use of appropriate antiviral 
drugs in the health plan of contaminated communities should be 
considered. Extensive studies have been done to determine the 
prevalence of HPV infection and cancer. In current study, we also 
intend to examine the role of HPV in bladder cancer, and given that no 
same study has ever been carried out in this geographical area, its 
results can be important for health authorities, professionals and 
researcher (3, 21).

MATERIAL AND METHODS
Sample collection:
Samples were provided with 102 paraffin blocks of bladder cancer 
(Transitional cell carcinoma) paraffin blocks during July2015 to 
February 2017, in the pathology department of Shahid Bahonar 
Hospital in Kerman. Paraffin embedded blocks were processed using 
xylen for remove of paraffin that possibility of isolating DNA for HPV 
detection assays. This method has received approval for clinical use 
from the U.S. Food and Drug Administration.

Deparaffination samples 
Paraffinated blocks from the 100 tumor samples and 20 no tumor 

samples were cut in 5-μm sections and 6 sections, patients were 

collected in the same micro-centrifuge tube. Samples were de-waxed 
in 500 μl xylen; all micro-centrifuge tube located for 10 min in a 60 °C 
heated block and centrifuged at 10,000 rpm for 1 minute, supernatant 
was removed. This step was then repeated three times. Add 500 μl 
absolute ethanol, centrifuge at 10,000 rpm for 1 minute, the samples 
were then dried in a 70°C heated block with open lids for 5-10 min for 
remove residual ethanol. 

Tissue digestion 
According to samples (biopsy or Paraffinated blocks), 200-400 μl of 
Tissue Lysis Buffer was added to each tube [4 M Urea, 200 mMTris, 20 
mMNaCl, 200 mM EDTA; PH=7.4 (25°C)]. To all tubes added 20-40 μl 
proteinase K, Samples were gently vortexes and located for 10 min in a 
60°C heated block, and all samples were subsequently incubated at 
37°C overnight.

DNA Extraction 
The next day, 200 μl of Binding Buffer [6 M Guanidine- Hcl, 10mM Urea, 
10mM Tris-Hcl, 20% Tritonx-100 (v/v); PH=4.4 (25°C)] was added to 
each tube with gently vortex. DNA was isolated using a QIAamp DNA 
Mini kit (Qiagen, Germany) according to the manufacturer's 
instructions. Extracted DNA pellets were suspended in 70μl of pre-
warmed Elution buffer and stored at -70°C until use.

Qualitative Real Time PCR
After DNA extraction, for detection and screening positive samples 
with HPV, a qualitative Real time PCR based on SYBR Green was done. 
The primers used in this study were general primers from L1 region of 
HPV: MY09 and MY011 pairs (MY09: 5'-CGT CCM AAR GGA WAC TGA TC-
3' and MY011: 5'-GCM CAG GGW CAT AAY AAT GG-3').

INNO-LiPA HPV detection and genotyping 
After performing a PCR test and identifying positive samples, the Inno-
lippa test was performed to identify the types of HPV. The INNO-LiPA® 
HPV Genotyping Extra II (Fujirebio Diagnostics, Sweden) kit was used 
for this experiment, the steps of which have been described previously 

in detail (22).
Statistical analysis 
Chi square and Fisher's exact Tests were used to analyze the data 
obtained by SPSS 11.5 software (SPSS Inc, Chicago; USA). The 
differences or association with p<0.05 were considered statistically 
significant.

RESULTS:
Out of 102 confirmed bladder cancer cases, 19.6% (20 cases) were 
female and 80.4% (82 cases) were male. Mean of age were 63.65±12.9 
years old age .The age range was 27 up to 84 years. Of which 2% were 
less than 30 years old, 2%were  30-40 years, 11.8%, 40-50 years old, 
18.6% were 50-60 years old and  65.7% were more than 60 years old 
(Table1) . Out of 102 samples, 62 cases (60.78%) with low grade bladder 
cancer and 40 cases (39.21%) were high grade. Out of 62 low grade 
samples, 10 samples (9.8%) were female and 52 samples (50.98%) were 
male. Also, out of 40 samples with high grade, 10 samples (9.8%) were 
females and 30 samples (29.41%) were male. L1 primer was used to 
isolate HPV infection in all samples of bladder tissues in Kerman 
province. In this study, the distribution of HPV positive in bladder 
cancer samples is as follows: out of the 20 samples (19.6%) in the 
women's group, only two samples (1.96%) were positive for HPV, both 
of which were high grade and out of 82 (80.39%) samples of bladder 
cancer in men, 10 samples (9.8%) were positive for HPV, and 8 samples 
(80%) were in the high grade group. As seen, the incidence of bladder 
cancer in men of Kerman province (sample collection area) was four 
times higher than in women. Also, rate of infection caused by HPV in 
men was five times higher than of women. In this study; there was a 
significant relationship between bladder cancer and sex (P.Value 
=0.002), Also, there was a significant relationship between HPV and 
gender, which was observed in men five times as much as women 
(P.Value =0.008). The distribution and frequency of different HPV 
genotypes was shown in Figure 1 and, as observed, HPV genotypes 16 
and 18 were the most frequent.There was no significant relationship 
between type of HPV genotype and bladder cancer (P.Value =0.542).All 
twelve positive HPV cases were more than 50 years old. There were 4 of 
12 positive samples (33.34%)were between the ages of 50 to60 years 
and 8 of 12 positive samples (66.66%) were older than 60 years old age. 
There was a significant relationship between age and bladder cancer, 
as the age increases, the odds of developing bladder cancer increase. 
Out of 82 male subjects, 10 cases were positive for HPV, and from 20 
female samples, 2 cases were positive for HPV. Out of 102 samples, 
88.24% were HPV negative and 11.76% were positive for HPV. In 
different age groups, the results were as follows: less than 30 years old 
2 cases of HPV negative (1 case of low grade and 1 high grade), 30-40 
years group ; 2 cases were negative for  HPV (both of low grade), 40-50 
years old, 12 cases were negative (4 cases of high grade and 8 of low 
grade), 50-60 years old age, 4 cases were positive and 15 cases were 
negative for  HPV (3 high grade and 16 low grade) andin more than 60 
years old group , 8 samples were positive and 59 cases were negative 
for  HPV (32 high grade and 35 low grade) There was no significant 
relationship between HPV and age groups of bladder cancer samples 
(P.Value =0.84).(Figure2).

DISCUSSION:
Bladder cancer is the most common Urothelial cancer in the world, 
especially in some parts of the world, such as Africa. It is the fourth 
most common cancers in men and the eighth most common cancer in 
women, and is more common in males two to three times(23). In the 
United States, 38,000 males and 15,000 women have been diagnosed 
with this cancer per year. Several carcinogens have been reported for 
this cancer, such as smoking, alcohol, long-term use of drugs, contact 
with chemicals, schistosoma and genital HPV infection, the best 
known risk factor is exposure to aromatic amines(24, 25). Among these 
factors, the role and association of the HPV infection is important 
because it can make the Condyloma acuminatum(an anogenital wart) 
in the genital and bladder region. It is a sexually transmitted disease 
and can be a risk factor for changes in bladder epithelium and as a 
result of bladder carcinoma(26). The HPV replication cycle depends on 
specific factors that exist in the sequential epithelial cell 
differentiation, as a result of which the virus has a particular tendency 
to epithelial cells and mucous membranes, and by expressing its 
oncogenes its role is contributing to the creation of many human 
cancers (15, 27). In our study, we examined the possible etiological role 
of HPV in bladder carcinogenesis using Real Time PCR. Out of 102 TCC 
samples, 12 samples (11.76%) were positive against HPV L1 capsid 
protein by Real Time PCR.Of these, two samples (1.96%) were female 
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and 10(9.80%) samples were male. Also, 4(3.92%) cases were in the 
range of 50 to 60 years old, and 8(7.84%) cases were in the age range of 
more than 60 years. Recent studies have shown that 15% of the 
existing cancers are due to the infection of the oncogenic viruses, 
which presence of papillomavirus is commonly found in human 
tumors, as it can be an etiologic factor of cancers. Also, the presence of 
HPV DNA in the urogenital system is an important factor for bladder 
cancer, as one of the most common cancers in developed countries, 
shows that it's potential as a carcinogenic factor in this cancer (4, 18). 
Therefore, due to the high prevalence of bladder cancer especially in 
the elderly population (over 50 years old age) and Severe bladder 
cancer treatment, we decided evaluate frequency of HPV and its 
corresponding types in patients with bladder cancer using the Real-
Time PCR technique. Several previous studies have looked for an 
association between HPV infection and bladder TCC development. 
However, the wide range of frequency detected, between 0% and 81%, 
which mean role of the HPV in developing bladder cancer remains 
controversial(11). In a meta-analysis study in 2011 ,an HPV prevalence 
of 16.88% (95% confidence interval [CI], 15.53%–18.31%) among the 
bladder cancer cases was shown, also ,a significantly increased risk of 
bladder cancer was shown for the positivity of overall (20).In 2005, 
Youshya et al. investigated the role of HPV infection in TCC in the 
bladder by comparing PCR and IHC in 78 patients with TCC in the 
bladder. In these two methods, different results were obtained. In the 
IHC method, 47 out of 78 cases were positive for the HPV antigen, 
while none were positive for HPV-DNA. They concluded that it is 
unlikely that HPV would have a role in the TCC etiology (21).In 2011, 
shigehara and colleagues investigated the etiologic role of HPV 
infection in bladder cancer. They studied 224 cases of bladder cancer 
patients between 1997 and 2009. They developed the emergence of 
HPV-DNA on bladder frozen TUR samples by PCR method And HPV-L1 
examined the HPV capsid protein by IHC and finally concluded that 
high risk HPV types are a cause of some types of lower grade bladder 
cancer in younger patients (28).In 2012, Barghi and his colleagues 
examined the relationship between HPV infection and TCC bladder. 
They examined 59 cases of bladder TCC and 20 normal controls as 
controls by PCR for HPV-DNA, and eventually concluded that it is likely 
that the HPV infection in their geographical area contributes to the 
formation of TCC in the bladder.In 21 samples (35.6%) of the bladder 
cancer tissue, HPV type 18 was the most common type of virus in these 
studies(29).In another study in the Department of Dermatology of the 
University of Northwestern in 2003 about 74 cases of bladder SCC, 10% 
included subtypes of HPV and according to this study, the presence of 
HPV in patients with bladder SCC tumors and under Surgical treatment 
is more likely(30).In 2012, at the Department of Pathology, the 
University of Indiana Laboratory in the United States, a total of 42 SCC 
and 27 Urothelial carcinomas were evaluated for expression of the p16 
gene expression and also the presence of HPV DNA, although p16 in 13 
cases of SCC and 9 cases of Urothelial The isolated HPV DNA was not 
isolated and it was concluded that there is no correlation between 
expression of P16 and the presence of HPV infection in SCC of bladder 
and Urothelial, and P16 should not be used as a control successor 
marker for HPV infection(31).In 2011, a study was conducted in China 
on 52 bladder cancer specimens and 19 control samples. This study 
was performed on the parameters of the study area, the histological 
type, the HPV DNA sample, and the isolation method. Eventually, an 
outbreak of 16.88% (with a 95% confidence interval) is among the 
bladder cancer cases and the HPV virus, especially its high-risk types 
(especially HPV16 type)(20).As seen in some studies, Many earlier 
investigations have reported a low prevalence of HPV in TCC and there 
is no relationship, Nevertheless, a few studies have reported higher 
incidences of HPV positivity among bladder TCCs, So;there is a 
significant relationship between HPV and bladder cancer. The 
dissimilarity in HPV prevalence reported by these investigations 
suggests that the association of HPV with bladder TCC may vary with 
different geographical locations. This is supported by the fact that 
most studies reporting a high incidence of HPV positive samples were 
performed in southern Europe or Asia, whereas most carried out in 
northern Europe and America reported an extremely low rate of 
HPV.These results suggest that in addition of appropriate sample size, 
use of high sensitivity and specificity diagnostic methods is necessary 
to examine the role of HPV virus in developing of bladder cancer (4, 12, 
32, 33).

CONCLUSION: 
Considering the importance role of HPV virus in development of 
malignancy. The transmission routs of HPV, transmitted through 
sexuality, could be subject for other studies on the role of the HPV virus 
in the development of genital / urogenital tumors including bladder, it 

can be useful and necessary.
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Table 1:Age Group distribution in HPV positive and HPV negative

*There was not significant relation between age and Bladder cancer 
(Pearson Chi-Square)

Figure1: Frequency of HPV types in Bladder cancer tissues

Figure2: Frequency and percent of HPV in different types of Bladder 
cancer tumor
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