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Abstract

Background: Infection by certain types of human papilloma virus (HPV) is known as a causal and essential factor for cervical cancer,
the second most common malignancy in women around the world.
Objectives: The aim of this study was to determine the frequency and types of HPV among women with normal and abnormal
cytology in Southern Khorasan, eastern Iran.
Methods: This was a cross-sectional study with 253 randomized Pap smear samples from women who were referred to gynecologist
clinics. Human papillomavirus-DNA testing (a nested PCR with primers MY09/ MY11 and GP5 +/ GP6 +) was performed on Pap smear
samples. The first round PCR product was subjected for sequencing to determine the HPV types. Phylogenic analysis with Mega 6
was carried out to determine the relationship between HPV types.
Results: The mean age of patients were 34.47 ± 5.38 years; 85.77% with normal cytology, and the rest were with an abnormality;
atypical cells of undetermined significance (ASCUS) and Low-grade squamous intraepithelial lesions (LISL). Human papilloma virus-
DNA was detected in 18.57% of population (15.66% of normal and 36.11% of abnormal group) with the most prevalent HPV types 6 and
11. The HPV type 84 was identified in a case.
Conclusions: The result of this study revealed a partially high prevalence of HPV in women with normal cytology which are high
risk for transmission in population. It is suggested that HPV testing should be carried out along with Pap test in screening programs
to enhance early detection of neoplasia and intended infections.
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1. Background

Cervical cancer is the second cause of cancer related
deaths among women worldwide (1). Despite the screen-
ing programs that have been introduced to reduce the
mortality and morbidity of the disease, it is estimated that
500,000 cases occur annually and that 50% cases lead to
death worldwide (2). Today, it has been proved that the
etiologic cause of cervical cancer is the human papilloma
virus (HPV) (3); a double stranded DNA virus belonging to
the Papillomaviridae family with more than 100 types (4).
Human papilloma virus include high risk types (16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and 82) and low risk
(6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81, and CP6108); types 26,

53, and 66 are classified as potential high risk, which can be
transmitted via sexual contact (5).

Human papilloma virus types 6 and 11 are common low
risk types that mostly lead to benign lesions such as com-
mon warts and low grade pre- malignancies (6). Further-
more these types can cause to anogenital warts and recur-
rent respiratory papillomatosis. High risk types of HPV,
oncogenic types, including 16 and 18 are the leading cause
of cervical and other anogeital cancers (7). It has been
proved that women infected with high risk HPV types are
at a higher risk of developing cervical neoplasia than those
not infected with any HPV types or are infected with low
risk HPV type (8). Most HPV infections are transient with
spontaneous recovery and only a minor portion of infec-

Copyright © 2017, Ahvaz Jundishapur University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited.

http://jjmicrobiol.com/
http://dx.doi.org/10.5812/jjm.43213


Javanmard D et al.

tions remain persistent leading to cervical intraepithelial
neoplasia and invasive cancer (9).

Papanicolaou smear is an un-invasive safe method that
can be used to detect all grades of cervical intra epithelial
neoplasia (CIN) (10). Sensitivity of Pap smear test ranges
from 30%- 87% and its specificity ranges from 86% to 100%
(11). Due to the fact that HPV has been identified as an eti-
ologic agent of cervical cancer, HPV DNA testing as an ad-
juvant to Pap cytology test is a promising alternative or
complementary test to enhance the effectiveness of cer-
vical screening and presumably cost-effective, depending
on screening interval (12). Since women with or without
normal cytology while infected with high-risk HPV types
16 and 18 show a higher rate of progression to malignancy
(13), detecting this sub-clinical or asymptomatic oncogenic
HPV infection is very necessary in checking its progression
to neoplasia and invasive cancer (14).

Human papilloma virus vaccines are now available in
order to prevent most common oncogenic HPV types 16
and 18. Awareness of baseline population-based epidemi-
ology and genotype distribution of HPV is necessary as a
reference data for assessing the effectiveness of prophylac-
tic HPV vaccines on HPV infection after administering vac-
cination (15). Human papilloma virus 16 is the most com-
mon type of HPV all over the world (16); however, the dis-
tribution of other types of HPV in different geographical
areas is somewhat distinct. So determining HPV types in
clinical setting is regarded as a vital diagnostic tool for cer-
vical cancer, and also gives necessary information for the
prevention and treatment of cervical cancer.

2. Objectives

Currently, no epidemiological data regarding HPV in-
fection and genotype distribution have been reported in
Southern Khorasan, which is one of the largest cities in east
of Iran. The aim of this study was to determine the fre-
quency and types of HPV among women subjected to rou-
tine Pap smear test in Southern Khorasan, east of Iran.

3. Methods

3.1. Patients and Samples

This was a research project approved by the ethical
committee of Birjand University of Medical Sciences (the
code number: 1393-12-07). Between September 2014 and De-
cember 2015, women aged 18 - 65 years attending routine
cervical cancer screening at a center participated in this
cross-sectional study. Two hundred and fifty three (253)
samples were collected from women admitted at various

pathological labs of Birjand who were subjected to gyneco-
logical examination by gynecologists. The epidemiologic
and cytologic data were given from Dr. Haghighi patho-
logic lab, and was used in the study.

3.2. Extraction of DNA

Immediately after cytology test on the same day, the
remaining contents in the vial were subjected to nucleic
acid isolation by DNA extraction kit (Bionear, South Korea)
according to manufacturer’s instructions. In order to en-
sure the accuracy of DNA separation, concentrations of all
DNA samples were determined by a NanoDrop 1000 Spec-
trophotometer. For internal control of extraction the β-
globin gene was selected and a PCR test was performed with
a pair of primer as previously discussed (17). Afterwards,
positive cases were selected for HPV DNA detection.

3.3. PCR Amplification of L1 Gene

A nested PCR method was utilized in order to increase
the sensitivity of HPV-DNA detection from epithelial cells
shedding from endocervix. The primers MY09/MY11 (as
outer) and GP5 +/GP6 + (as inner) primers (Table 1) were uti-
lized for detecting the HPV L1 gene (18, 19). These primers
are common- use consensus degenerate nucleotides de-
signing so that targeted at a much conserved segment of
L1 gene of viral capsid and detecting all HPV types.

Both outer and inner PCR reactions were carried out in
a total content of 50µL containing 100 ng of DNA extracted
from Pap smears, 45 mM-KCl, 20 mM Tris-HCl pH 7.5, 100
µM of each dNTP, 5 mM MgCl2, 1 U Taq polymerase (YTA Taq,
Yekta tajhiz, Iran) and 20 pmol of each primers. To perform
the first-PCR step, 3µl of DNA (20 to 450 ng) was utilized as
target DNA (outer reaction); for the second step of ampli-
fication, 3 µL of the first PCR product was utilized as tem-
plate for amplification of DNA (inner reaction).

Thereafter, for the first round of amplification using
MY sets there was a first denaturation temperature of 94°C
for 5 minutes, followed by 30 cycles each consisting of 94°C
for 30 seconds, 56°C for 30 seconds, and 72°C for 45 sec-
onds. The final elongation step was carried out for 5 min-
utes to ensure the production of full-length amplicons. A
same thermal program was used for nested round using
GP primer pairs, except the annealing temperature that
changed to 48°C and also the time of extension decreased
to 30 seconds.

After electrophoresis, the visualization of positive sam-
ples were performed in a gel doc device under ultra vio-
late radiation. Preparation of samples before and after the
polymerase chain reactions were achieved in completely
separated rooms to prevent contamination by previous
PCR products. The extract of HeLa cell line was utilized
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Table 1. The Sequences and Target Gene of Primers Were Utilized in This Project

Primer Sequence Target Product size Reference

MY11 GCMCAGGGWCATAAYAATGGa HPV- L1 451 Manos et al. (18)

MY09 CGTCCMARRGGAWACTGATCa ”

GP5+ TTTGTTACTGTGGTAGATAC ” 140 Snijders et al. (19)

GP6+ GAAAAATAAACTGTAAATCA ”

Beta1 TCAACCCTACAGTCACCCAT β-globin 501 R.J. Nobre et al. (17)

Beta2 CTAACAATTACGAACAGCAATGAG ”

aMixed bases: R (A, G), Y (C, T), M (A, C), W (A, T).

as positive control while a confirmed negative specimen
along with sterile water were used as negative control.

3.4. Genotyping

Positive HPV DNA PCR samples were thereafter ana-
lyzed for determining the HPV genotypes. Human papil-
loma virus genotyping was performed by analyzing the se-
quence of first PCR product as it gives an eligible size of
L1 gene for genotyping and phylogenic analysis. In order
to determine the exact sequence of each isolate, the speci-
mens were sent to Bionear Company, South Korea for direct
bidirectional sequencing utilizing both forward and re-
verse outer primers (BigDyeTM terminator cyclic sequenc-
ing and ABI 3730XL DNA analyze).

The sequences obtained were aligned with reference
isolate sequences of all types and blast was carried out for
each sequence. Further analysis was carried out on isolated
sequences along with type specific reference sequences in
Mega software (MEGA version 6; Tamura, Stecher, Peterson,
Filipski, and Kumar 2013) to determine the phylogenic tree.

4. Results

4.1. Baseline Population Characteristics

A total of 253 women aged 18 - 65 years old were en-
rolled in this study. The brief clinical and epidemiological
data of patients are given in Table 2. The mean age of pa-
tients was 34.47 ± 5.38 , those with normal cytology were
217 cases (85.77%) and there were 36 cases with an abnor-
mality (14.22%); among them 21 cases (58.3%) had a atypi-
cal cells of undetermined significance (ASCUS) result and
15 cases (41.6%) had low- grade squamous intraepithelial
lesions (LSIL) result. In this study there was not any case
with high- grade squamous intraepithelial lesions (HSIL)
and squamous cell carcinoma (SCC).

4.2. Prevalence of HPV Infection

In all 253 women investigated, 47 cases (18.57%) were
positive for HPV infection; based on the observation of in-
tended band in one or both PCR steps (Figure 1).

The epidemiologic, cytologic and virologic characteris-
tics of HPV positive cases were illustrated in Table 3. Most of
the studied population was cytologically normal (85.77%),
among them, 15.66% were HPV infected, although 36 cases
had an abnormal cytology with 36.11% HPV positive. To-
tally, 21 cases were cytologically in the ASCUS group (8.3%),
among them, the molecular prevalence of HPV were 38% (8
cases), although 15 cases had a LSIL cytologic result (5.9%)
with 33.33% HPV- DNA prevalence (5 cases). An increased
chance of HPV infection was found as the severity of cyto-
logic ranged from normal to LSIL.

The distribution of HPV prevalence among different
age ranges was shown in Table 4. This was more outstand-
ing in the younger ages (18 - 25 years). The prevalence of
HPV was most prevalent in ages under 20 (33.33%), and de-
creased toward aging. it was also high at ages between 30
- 35 years (27.5%). In the other hand the result of cytology
showed an increasing pattern toward aging; the rate of AS-
CUS was higher at ages more than 40 (14.28%), and the rate
of LISL was high in ages between 36 - 40 (9.3%).

4.3. Genotyping of HPV

The first PCR products of L1 amplification were a 450
base pairs fragment that was utilized for genotyping via
direct bidirectional sequencing. In all, 25 cases were ran-
domly selected for sequencing. The obtained sequences
were inserted in Blast-n server of NCBI to find the most
identical sequences. The sequences directly submitted to
gene bank under accession numbers KX421801 to KX421817.
The homologous HPV types were referred to Mega software
for phylogenic analysis, the result of typing are shown in a
phylogenic tree (Figure 2).

The result of sequencing and blast revealed that there
were 16 cases out of 25 with HPV type 6 (64%), 6 cases with
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Table 2. The Prevalence of HPV Among Different Cytological Resultsa

Cytology state Number Age HPV DNA P Value

Normal cytology 217 (85.77) 36.47 ± 5.96 34 (15.66) 0.05b

Total abnormal 36 (14.22) 39.23 ± 3.02 13 (36.11)

ASCUS 21 (58.3) 38.1 ± 4.22 8 (38) 0.21c

LSIL 15 (41.6) 39.3 ± 5.1 5 (33.33)

Total 253 34.47 ± 5.38 47 (18.57)

aValues are expressed as No. (%).
bThe prevalence of HPV in the abnormal group was significantly higher than normal group.
cThe difference between ASCUS and LISL group was not significant.

Figure 1. The Gel Image from PCR Product of Nested PCR Using GP Sets Giving a 140 bp Product (A), and Outer Reaction with MY Primers Produced a 450bp Fragment of L1 Gene
(B)

Table 3. The Cytological and Virological Characteristics of HPV Typesa

HPV Type Number Mean age ± SD LSIL ASCUS Normal Cytology

Low risk types 23 ( 92) 36 ± 4.23 2 (8.7) 4 (17.4) 17 (73.91)

6 16 ( 64) 34.05 ± 5.66 1 (6.25) 3 (18.75) 12 (75)

11 6 (24) 33.21 ± 4.05 1 (16.66) 1 (16.66) 4 (66.66)

84 1 (4) 41 - - 1

High risk types 2 ( 8) 31.5 ± 3.5 1 (50) 1 (50) -

16 1 (4) 28 1 -

18 1 (4) 35 - 1 -

Total 25 34.2 ± 6.2 3 (12) 5 (20) 17 (68)

aValues are expressed as No. (%).

type 11 (24%), and types 16, 18 and 84, each one had just one
case (4%). In this population, HPV 6 were the most preva-

lent (64%) followed by HPV 11 (20%). Human papilloma virus
types 6 and 11 are low risk types for cervical cancer and 88%
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Table 4. The Prevalence of HPV According to Age Group and Its Association to Cytology Statea

Age Ranges Number HPV/ Each Group ASCUS/ Each Group LISL/ Each Group

≤ 20 12 (4.74) 4 (33.33) 0 0

21 - 25 61 (24.11) 12 (19.67) 4 (6.55) 2 (3.27)

26 - 30 69 (27.27) 10 (14.5) 5 (7.24) 4 (5.8)

31 - 35 40 (15.81) 11 (27.5) 4 (10) 3 (7.5)

36 - 40 43 (17) 7 (16.27) 4 (9.3) 4 (9.3)

40 > 28 (11.06) 3 (10.71) 4 (14.28) 2 (7.14)

Total 253 47 (18.57) 21 (8.3) 15 (5.92)

aValues are expressed as No. (%).

of this isolates were of low risks, although there were only
8% with high risk types. In the normal group only low risk
types were detected, although in LSIL and ASCUS groups
there were 33.33% and 20% high risk type respectively.

5. Discussion

Cervical neoplasia is the most common cancer among
females in developing countries and is most prevalent in
Latin America, Asia and Africa (20). In the pathogenesis of
cervical cancer, HPV infection plays central role and this
viral infection is believed to be a necessary, but not al-
ways sufficient, cause (21). The occurrence of cervical can-
cer without the involvement of an HPV infection is excep-
tional (22). Although it is proved that, other cofactors have
also significant roles in the development of cervical cancer
(23). Recently, prophylactics and therapeutic vaccination
has shown promising results for preventing HPV infection
as well as for the development of cervical neoplasia (24).
However, the production of an effective vaccine requires
comprehensive studies of prevalence and genotypes of the
virus in different geographical regions of the world.

To the best of our knowledge, this was the first at-
tempt to evaluate the frequency and typing of HPV among
women in Southern Khorasan, Iran. Based on PCR, the
frequency of HPV in the entire of studied population was
18.75%. It is noteworthy that most part of this population
had normal cytology (85.77%), and the frequency of HPV
among them was 15.66. On the other hand 14.22% of pa-
tients were in the abnormal groups (including 58.3% in AS-
CUS and 41.6% in LSIL). In over all abnormal groups the
prevalence of HPV was 36.11%, and in the groups ASCUS and
LISL were 38% and 33.33% respectively. This result showed
an ascending pattern of HPV infection toward abnormali-
ties.

Previous studies showed that there is a low rate of cer-
vical neoplasia in Iran and some other Muslim countries

(25). Moradi in Gorgan showed that 18.1% of normal and
23% of abnormal cytology were infected with HPV (26); this
rate in Rasht has been reported as 4.08% and 20% respec-
tively (27), which are somewhat similar to our Figures. Cur-
rently, there are so many epidemiologic studies revealing
the state of HPV infection in different parts of Iran. The
genital prevalence of HPV among healthy women around
the Iran ranged from 5.5% to 45.4% with pooled prevalence
as 9.4% (28, 29). Previous studies in Iran among different
groups of women have shown different prevalence that are
affected by many social, economic and methodological ap-
proach, however, almost all studies reveal a rather high
prevalence of infection among the normal cytology as ab-
normal, which represents the need and cost effectiveness
of prophylactic vaccine. According to a comprehensive re-
view, the worldwide prevalence of HPV was estimated to be
32.1%; Asia had the highest prevalence as 45.5%, Europe 15.5%
and Africa 29.6% (30).

The result of this study determined the highest preva-
lence of HPV at young ages (33.33%) and showed a descend-
ing rate due to aging (10.71%), which is in agreement to pre-
vious studies (26, 31). Interestingly the result of typing of
our isolates showed that low risk types of HPV (types 6 and
11) were most prevalent (88%) while high risk types 16 and
18 were rare (8%). In the normal group there were only low
risk types, although in LSIL and ASCUS groups there were
33.33% and 20% high risk types respectively. An experiment
in Kerman has found similar results; type 6 was most preva-
lent (49%) followed by type 16 (10.1%), and also type 11 (9.2%)
(32). Similar result have been seen recently in men’s geni-
tal specimen from Tehran; low risk types (53.4%) and high
risks (8.7%) (33). Although other studies have been reported
the high rate of HPV types 16 and 18 (31, 34, 35).

It seems that this is the first report of HPV type 84
in Iran which was found in one case in this project. It
is reported as a newly characterized HPV type previously
known as either MM8 or Pap155 (36) and are common as
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Figure 2. The Maximum Likelihood Phylogenic (ML) Tree of HPV L1 Gene Sequences
from Current Isolates in an Alignment with Reference Isolates of Aligned Sequences,
Constructed in Mega- 6 Software. Phylogeny Reconstruction Was Done with ML Test
and Kimura 2-Parameter Model, Rates Among Sites Was Gamma Distribution, Se-
lected Codon Were 1st , 2nd , 3rd and Non- Coding Sites. In Order to Test the Validity
of Tree, the Bootstrapping of 1000 Replication Was Used. There Were a Total of 315
Positions in the Final Dataset. The Tree with the Highest Log Likelihood (-3324.8468)
Is Shown. The Accession Number of Reference Sequences and HPV Types Were Given
in the Front of Branches. The Symbols Except the Accession Numbers Are Sequences
of Current Study

a shared HPV type between partners (37). In the current
study the positive case for HPV type 84 was a 41 year’s old
married Iranian woman without any cervical abnormality.
Briefly this study represented a high detection rate of geni-
tal HPV infection, in respect to normal cytologic in women
with normal cytology the low risk types of HPV were promi-
nent. Genotyping is important to determine the risk of
high- grade squamous intra epithelial lesions and is useful
in management strategies. As HPV infection is causal ele-

ment of cervical cancer, this result emphasizes the urgent
of molecular HPV diagnosis along with cytopathology ex-
aminations and HPV vaccine as well as screening and pre-
ventive programs.

5.1. Conclusion

This study revealed a partially high frequency of HPV
among women with normal and abnormal cytology in
Southern Khorasan province of Iran along with most detec-
tion rate of low risk HPV types among normal population
of this province. Moreover, these results indicate the need
for keeping both cytologic and molecular method for HPV
detection.
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