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Abstract

Background: Cervical cancer is one of the leading causes of cancer-related death in females. Human papilloma virus (HPV) is the major 
risk factor of cervical cancer.
Objectives: The aim of the current study was to explore the frequency and role of 23 different HPVs in patients with cervical cancer.
Materials and Methods: Overall, 117 formalin-fix and paraffin-embedded (FFPE) tissues from cervical cancer patients with squamous cell 
carcinoma (SCC) or dysplasia were collected from Mirza-Kochakkhan-Jangali hospital, Tehran, Iran during year 2013, to investigate the 
presence of HPV- HPV- 67, 68, 6, 11, 13, 16, 17, 30, 69, 39, 40, 42, 64, 66 and 51 to 59 genotypes.
Results: The Pap smear report illustrated the presence of malignancy in 71 cases, while 11 cases had no evidence of malignancy. Among the 
patients, 26 cases had sexually transmitted disease with relative frequency of 0.58. Infection with papilloma virus was observed in 83.6% of 
SCC patients and 45% of the dysplasia group. The most prevalent HPV genotypes were 18 with 31.62% and 16 with 27.35% of cases. Moreover 
the relative frequencies of HPV-33, -6, -58, -52, -35 and -51, genotypes were 15.38, 7.69, 5.98, 5.12 and 3.41%, respectively. Among the different 
genotypes of HPV, 31 had the lowest and 16 had the highest relative frequency.
Conclusions: Our findings demonstrate that HPV-16 and -18 have a higher prevalence in our population than 31 and 51. Further 
investigations are required to evaluate the role of these genotypes in a larger multicenter setting for establishing their values for early 
detection of patients, which is useful for screening and vaccination programs of cancerous and precancerous lesions of cervical cancer.
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1. Background
Human papilloma viruses (HPVs) are the most impor-

tant risk factor of cervical cancers, which is the second 
most prevalent cancer in females (1). The prevalence of 
invasive cervix cancer is low in some areas and its low in-
cidence could be attributed to Pap smear screening test 
and HPV DNA test (2). Human papilloma viruses belong 
to the large and diverse Papillomaviradea family with 

more than 200 different subtypes, although only 15 types 
(including 16, 18, 31, 33, 35, 39, 45, 51,52, 56, 58,59, 68, 73 and 
82) have been suggested as oncogenes (3). Among these 
types, high-risk HPV strains such as HPV 16 and 18 cause 
about 70% of cervical cancers.

Several studies have shown that about 1.3% of 75000 
women that died from cervix cancer had a negative Pap 
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smear test (4). Thus identification of HPV and treatment 
of this infection could prevent precancerous lesions pro-
gressing toward cancer (5-7). In vaccination programs it 
should be documented that immunization against HPV 
16 and 18 would be a valuable way to reduce the incidence 
of cervical cancer, supporting the application of HPV DNA 
testing (3).

Different methods have been used to detect HPV, such 
as reverse hybridization and direct sequencing, however 
application of specific polymerase chain reaction (PCR) 
seems to be a relatively simple, easy and economical 
method for the identification of HPV (8-13). On the other 
hand, there are a few studies on the prevalence of pap-
illoma cases and abundance of high-risk types of HPV 
in squamous cell carcinoma (SCC) and dysplasia in Iran. 
However, cervical cancer is still a leading cause of cancer-
related death for women in developing countries, includ-
ing Iran, which is mainly because of the lack of HPV pro-
gram and HPV DNA test as a part of regular screening.

2. Objectives
Therefore, the present study sought to determine the 

abundance of high-risk types of papilloma virus, i.e. sub-
type 16 and 18, in biopsy samples of cervical cancer pa-
tients.

3. Materials and Methods

3.1. Populations
Overall, 117 paraffin-embedded cervical tissue samples 

with dysplastic and cancerous lesions of cervix were col-

lected from Mirza-Kochakkhan-Jangali hospital, Tehran. 
Tumors were stained for confirmation of cancer tissue 
and for DNA extraction using haematoxylin and eosin 
staining. Informed written consent was obtained from 
all participates, and the research protocol was approved 
by the ethics committee of Kashan University of Medical 
Sciences (No. 29/5/1/4222 on 6 Feb 2013).

3.2. DNA Extraction and Human Papilloma Virus 
Screening

DNA was extracted from all formalin-fix and paraffin-
embedded (FFPE) tissue, as described previously (14) and 
stored at -20°C. Beta globulin primer was used as the 
control. Positive HPV samples were identified by MY09 
and MY11 primers (Table 1) (15). Genome of HPV was de-
termined using the Bio PAP kit (Biotools B & M Labs SA, 
Madrid, Spain). Presence of 450 bp band indicated that it 
is generic and its association with the 250 bp band makes 
it an oncogene (5, 6). Moreover, HPV genotyping was per-
formed using the BioTYPAP kit (Biotools, B & M Labs, SA, 
Spain) for detection of HPV- 67, 68, 6, 11, 13, 16, 17, 30, 69, 39, 
40, 42, 64, 66 and 51 to 59.

The reaction was done by the enzymatic digestion 
method (Table 2) and the tests were performed using the 
RFLP technique. The positive control was a plasmid DNA 
consisting of some HPV sequences in Tris-HCl-EDTA so-
lution (5, 7). These results showed that 78 samples were 
positive and 39 samples didn’t have any virus (Figure 1). 
The GeneRuler™ 100 bp DNA ladder plus weight (Thermo 
Scientific, Waltham, MA, USA), was used as the standard 
for detection of fragments (in base pairs).

Table 1. Primer Sequences and Polymerase Chain Reaction Product Fragment Sizes for Human Papilloma Virus and Beta Globin

Target Primer Sequences (5’ to 3’) Primer Name Nucleotides Number Product Size, bp

HPV-L1 450

F GCMCAGGGWCATAAYAATGG MY09 20

R CGTCCMAARGGAWACTGATC MY11 20

Beta globin 468

F GAAGAGCCAAGGACAGGTAC PC04 20

R CAACTTCATCCACGTTCACC GH20 20

Table 2. Enzymatic Pattern of 450 bp and 250 bp Bands of Oncogenic Genotypes After Enzymatic Digestion

Genotype Band Pattern, bp

Digestion D Digestion C Digestion B Digestion A Digestion E

HPV 18 ~ 450 bp fragment 85, 72, 38, 135 and 125 183 and 269 455 455 455

HPV 18 ~ 250 bp fragment (268 bp) 172 and 96 NC 172 and 96 NC NC
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Figure 1. Molecular Tests Results

A, Beta globin gene (band size: 468 bp); B, 450 bp and 250 bp were detected, suggesting oncogene or generic of the candidate gene; and C, polymerase 
chain reaction results from BioTAYPAP kit restriction analysis of the patient infected with HPV 16. Lane A, digestion of A pattern; lane B, digestion of B 
pattern; lane C, digestion of C pattern; lane E, digestion of E pattern; lane D, digestion of D pattern; lane NC, negative control; lane M, molecular marker.

4. Results

4.1. Clinical Characteristic of the Population
The risk factors and demographic characteristics as-

sociated with cervical cancer in patients are summa-
rized in Table 3. The results of the Pap smear showed 
the presence of malignancy in 71 cases with relative fre-
quency of 0.87; 11 cases had an absence of malignancy 
in their report. Among the patients, 26 cases had sexual 
transmitted diseases with relative frequency of 0.58 
(Table 3).

4.2. Screening of Patients With Human Papilloma Virus
In order to explore the frequency of high risk HPVs in 

cervical cancer patients, we determined the presence of 
more than 20 phenotypes of HPV in patients with squa-
mous cell dysplasia or carcinoma. This analysis showed 
that 66.66% of samples had oncogene and non-oncogene 
types of this virus (Figure 1 C and Table 4), while no HPV 
was detected in 33.33% of cases. Moreover, 23.07% of cases 
had non-oncogene virus, 31.62% of the subjects had type 
18. Moreover, 27.35% of cases had type 16, 15.38 had type 33, 
4.27% had type 31, 7.69% had type 58, 5.98% had type 52 and 
5.12% of cases had type 35 (Table 4).
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Table 3. Risk Factors and Demographic Characteristics Associ-
ated With Cervical Cancer in Patients

Risk Factors Number (Relative 
Frequency)

Age
< 28 63 (0.67)
> 28 20 (0.24)
Total number 83

Smoking
Yes 15 (0.33)
No 30 (0.67)
Total number 45

Sexual partner
Single 68 (0.78)
Multiple 19 (0.22)
Total number 87

Parity
Less than 3 16 (0.28)
Less than 3 41 (0.72)
Total number 57

History of sexual transmitted disease
Positive 26 (0.58)
Negative 19 (0.42)
Total number 45

Contraceptive method
OCP 24 (0.32)
Non-OCP 51 (0.68)
Total number 75

Pap smear report
Absence of malignancy 11 (0.13)
Presence of malignancy 71 (0.87)
Total number 82

Co-infection
Negative: infection with one type 10 (0.21)
Positive: infection with two or more types 37 (0.79)
Total number 47

Table 4. Human Papilloma Virus Typing of Patients With 
Dysplasia and Cancer of Cervix

HPV Types No. (%)
16 37 (37.62)
18 32 (27.35)
33 18 (15.38)
6 and 11 genotypes and other oncogenes 27 (23.07)
58 9 (7.69)
52 7 (5.98)
35 6 (5.12)
51 4 (3.41)
31 5 (4.27)
HPV negative 39 (33.3)
Total 117 (100)

5. Discussion
To the best of our knowledge this is the first study evalu-

ating the association of 23 different HPVs (including HPV- 
67, 68, 6, 11, 13, 16, 17, 30, 69, 39, 40, 42, 64, 66 and 51 to 59) in 
Iranian patients with cervical cancer. Our results showed 
that more than 80% of SCC patients and 45% of the dyspla-
sia group had an infection with HPV. Amongst the differ-
ent genotypes, the relative frequencies of HPV of 16 and 
31 were ranked as the highest and lowest, supporting the 
HPV DNA test for screening and vaccination programs of 
cancerous and precancerous lesions of cervical cancer.

Cervix cancer in many countries is considered as an im-
portant health issue (16). There is a growing body of evi-
dence showing the impact of particular types of HPV in 
pathogenesis of cervix dysplasia (17). Human papilloma 
virus infection has been known as a risk factor of cervi-
cal cancer (16), although there are a few data about the 
frequency of specific types and their correlation with 
dysplasia in Iran. Therefore, in the present study we in-
vestigated the frequency of infection with HPV types in 
individuals diagnosed with dysplasia and cancer of the 
cervix. Our data showed that more than 63% of patients 
with squamous-cell carcinoma were under the age of 18 
years old. Moreover, 72% of patients had more than three 
types of HPV. Human papilloma virus 18, 32, 26 and 33 
were found in 37, 32 and 18 cases, respectively. Among the 
types, the frequency of HPV 16 was high, compared to the 
other types. In agreement with our observation, Farjadi-
an et al. (18) showed that more than 87% of samples were 
positive for HPV-16. Several other studies have also shown 
that 94% of cervix cancers and 88% of dysplasia were posi-
tive for HPV16 (19).

Cytological limitations in prediction of cervix cancers 
have led to the development of more sensitive methods 
for HPV detection such as PCR (20). In addition, consider-
ing the problems of general tests, e.g. Pap smear, for de-
tecting wide spectrum of HPV in lower limited detection 
(19) and also carcinogenesis of dangerous types of virus, 
differentiation of oncogene types of virus seems to be 
necessary (9). Our results reinforce the rationale for HPV 
testing in combination with, or even instead of, cytology 
in a population-based screening program (21, 22). A major 
strength of the study was that it was performed on a large 
number of HPV types at different stages of the disease; 
however the main limitation of this study was the mod-
est sample size. In conclusion, we demonstrated the sig-
nificant association of high risk HPVs in cervical cancer 
patients and showed that patients carrying HPV 16/18 had 
the highest relative risk, compared to 51, 31 and 33 geno-
types, supporting further studies evaluating the role of 
these types in a larger multi center setting for early de-
tection of high risk types, by using molecular methods at 
earlier stages. Evaluation of the results showed that qual-
ity of obtained products of extracted DNA from paraffin 
block cuts was sufficient for the PCR test. Considering the 
efficacy of this protocol, we can routinely perform this 
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test in pathology labs using simple and cheap facilities. 
In cervix cancer, due to the availability of the tissue, the ef-
fects of prevention, early diagnosis and immediate treat-
ment on reduction of mortality rate is evident more than 
any other cancer. This test, in addition to be used for vac-
cination after HPV determination can also help with the 
screening of the population with subclinical infection of 
the virus.

We concluded that the use of a sensitive PCR method in 
the detection of cervix cancer and determination of ge-
nome presence is helpful, plus with this technique we can 
detect different types of virus in patients and even appar-
ently healthy individuals and this system can also make a 
major contribution to epidemiology studies of HPV.
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