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Abstract

Background: Human papillomavirus (HPV) infection is a major cause of cervical cancer worldwide.
Knowledge of the geographical distribution and epidemiology of the most common HPV genotypes is a
crucial step in developing prevention strategies. Therefore, this study aimed to investigate HPV genotype
distribution among HPV-positive women and men in Tehran, Iran.

Study Design: A case series study.

Methods: The study was performed on 219 HPV-positive individuals (160 females and 59 males) from
Tehran, Iran. Samples were obtained from the cervix and vagina of female subjects and the genital warts of
male subjects. DNA was extracted from samples, and a polymerase chain reaction (PCR)-reverse dot blot
genotyping chip was used to examine HPV genotypes. Formalin-fixed, paraffin-embedded tissue samples
of 51 patients from the study population were also included in this study.

Results: The proportion of high-risk (HR)-HPV was 67.12%. The most common HR-HPV types were
HR-HPV16 (17.4%), HR-HPV68 (11.4%), and HR-HPV51 (7.8%). The most common low-risk (LR)-HPV
types included LR-HPV6 (31.1%), LR-HPV81 (11.9%), and LR-HPV62 (11.4%). The highest prevalence of
HPV was in the age group of >30 years (42.9%). Co-infection with multiple HR-HPV types was observed
in 22.4% of specimens. Moreover, HR-HPV was found in 50% of women with normal cytology,
100% with a low-grade squamous intraepithelial lesion, and 84.61% with atypical squamous cells of
undetermined significance.

Conclusion: The results indicated the remarkable growth of HR-HPV68, which has rarely been reported
in Iran. The findings add knowledge to HPV epidemiological investigation and emphasize the need for
introducing educational programs in high schools and appropriate vaccination in Iran.
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Background

Human papillomavirus (HPV) is the most frequent cause
of sexually transmitted infections in women and men.
Epidemiological studies confirm a strong association
between HPV and genital warts, cancer of the cervix,
vagina, vulva, penis, and anus."? The HPV infection has
a worldwide distribution and is an established etiological
factor for cervical cancer.’ More than 90% of cervical
cancers and their precursor lesions are related to HPV
infection.* Various HPV genotypes can cause a variety
of infections, including genital warts, common warts,
low- and high-grade squamous intraepithelial lesions,
recurrent respiratory papillomatosis, and cervical cancer.
Cervical cancer is the second most frequent cancer among
women worldwide and is responsible for at least 15% of all
cancers among females in developing countries.’

HPVs are grouped into mucosal and cutaneous types.®
Mucosal types can target the mucous membranes and
cause anogenital warts in both children and adults and
cervical neoplasia in adults only. Cutaneous types, on the

other hand, target the squamous epithelium of the skin
and cause common warts.’

Among the 200 known HPV types, more than 40 have
been identified in the anogenital region, which are further
subdivided into low- and high-oncogenic risk.” Low-risk
(LR) types (LR-HPVS6, 11, 34, 40, 42, 43, and 44) are most
commonly associated with benign genital warts known
clinically as condyloma but are also implicated in the
development of laryngeal papilloma.*® So far, 15 HPV
types have been identified as high-risk (HR), of which HR-
HPV16 and HR-HPV 18 are responsible for approximately
70% of all cervical cancer cases and are considered the most
common HPV types worldwide.' The possible oncogenic-
risk or possible high-risk (pHR) types (26, 30, 34, 53, 66,
67, 69, 70, 73, 82, 85, and 97) are detected in a smaller
proportion of cervical cancer, compared to HR-HPV16
and HR-HPV18.* In a meta-analysis study conducted by
Salavatiha et al in Iran, the most frequent HPV types were
16 (3.1%), 18 (1%), 6 (0.8%), 66 (0.8%), and 31 (0.7%)
among women with normal cervix, and 16 (26%), 18
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(7%), 6 (8%), 56 (7%), and 66 (7%) in women with atypical
squamous cells of undetermined significance. They also
reported HPV16 (53%), 18 (15%), 6 (6%), 11 (5%), and 31
(4%) as the most common HPV types among women with
invasive cervical cancer.’

Proper management of cervical cancer depends on
early detection of the disease and effective prophylactic
vaccines."” The oncogenic nature of different types of
HPV highlights the significance of the detection and
typing of HPV isolates. There are currently three HPV
vaccines available (Cervarix, Gardasil, and Gardasil
9), which are approved for use in many countries.>"
However, knowledge of the HPV type distribution in
each country is important for vaccine development and
national vaccine planning. Regional data on the genotype
distribution of HPV is necessary before making decisions
about public health policies and predicting the impact of
currently available vaccines or even preparing vaccines
in each region. With this background, this study aimed
to assess the distribution of HPV types among Iranian
females and males and determine the dominant HR and
LR genotypes using polymerase chain reaction (PCR)-
reverse dot blot genotyping chip. The authors also
surveyed the demographic characteristic data, in addition
to the HPV genotype determination. Furthermore, the
authors performed a pathological study and determined
the distribution of HR genotypes in patients with normal
and abnormal cytology.

Methods

This case series study was performed on 219 HPV-positive
individuals (160 females and 59 males). Between August
2019 and April 2020, 570 patients who were referred to
Gholhak Laboratory, Tehran, Iran, were tested for HPV
infection, and HPV-positive individuals were included in
the study.

The sample size was calculated according to the data
reported by other studies in Iran'*'* and measured with
the following equation considering a 95% confidence
interval with an absolute precision of+5%."°

The inclusion criteria were all women or men positive
for HPV who were referred to the laboratory and agreed
to participate in the study. On the other hand, pregnant
women and subjects with a history of HPV vaccination
were excluded. All subjects voluntarily participated in the
study, and their informed consent was obtained. They
were interviewed for their age, marriage, menopause,
occupation, level of education, pregnancy, contraception
methods, and history of smoking. Sampling was
performed by specialists and laboratory experts. Female
specimens were collected from the vagina and cervix
by sterile swaps and male specimens from the biopsy of
genital warts. Formalin-fixed, paraffin-embedded tissue
samples of 51 patients (38 females and 13 males) from
the study population was also included in this study.
This study was confirmed by the Ethics Committee of
the Islamic Azad Tehran Medical Sciences University -

Pharmacy and Pharmaceutical Branches Faculty (IR.IAU.
PS.REC.1399.035).

DNA extraction was performed by QIAamp DSP Virus
Spin Kit (QIAGEN, Germany). HPV genotyping was
performed using the Direct Flow Chip HPV Kit (Master
Diagnostica, Granada, Spain). Briefly, 4 pL of extracted
DNA was added to 36 uL PCR reagents, including DNA
Polymerase and Master Mix, and PCR was performed in
a thermal cycler (Techne TC-412 Thermal Cycler, UK)
under the following conditions: 98°C for 5 minutes, 5
cycles of 98°C for 5 seconds, 42°C for 5 seconds, and 72°C
for 10 seconds; 45 cycles of 98°C for 5 seconds, 60°C for
5 seconds, and 72°C for 10 seconds, and a final extension
at 72°C for 1 minute. The genotyping of amplicons was
performed using the reverse dot blot hybridization
method with specific DNA probes fixed in a chip with a
nylon membrane (Flow-Chip technology) in a HybriSpot
12 (HS12, Vitro Group®) instrument. The signal released
from the chip was taken and assessed by the Hybrisoft
software (version 12). This PCR-based method is able to
detect 19 HR and possible HR (16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 68, 26, 66, 53, 69, 73, and 82), as well as
17 LR (6, 11, 40, 42, 43, 44, 55, 54, 61, 62, 67,70, 71, 72, 81,
84, and 89) genotypes.

Statistical analysis was performed using the chi-squared
test. The SPSS software (version 24) was used to analyze
the data. P <0.05 was considered significant.

Results

The mean age of women and men (mean+SD) was
32.03+7.96 and 35.54+7.49, respectively. The mean age
of the total subjects was 32.97 +7.79.

Based on the obtained results, the frequency of HR-HPV
was higher than LR-HPV in the studied population. Out of
219 patients who participated in this study, 147 (67.12%)
had HR genotypes, and 72 (32.9%) had LR genotypes.

The most frequent HR-HPV genotypes were 16 (17.4%),
68 (11.4%), and 51 (7.8%), and the most common LR
genotypes were 6 (31.1%), 81 (11.9%), and 62 (11.4%)
(Table 1). In the present study, single and multiple LR-
HPV infections were observed in 71 (32.4%) and 58
(26.5%) patients, respectively. In the case of HR-HPV, 98
(32.9%) patients had a single type, and 49 (22.4%) patients
had multiple HR-HPV infections. Mixed HR-HPV and
LR-HPYV infection was found in 60 (27.4%) patients. The
distribution of HR- and LR-HPV genotypes in women
and men are shown in Figure 1. The results showed
that the highest frequency of HR genotypes in men and
women was related to genotype 16. LR-HPV6 was also the
most common LR genotype among men and women. The
relationship between demographic characteristics and
the two HPV infection statuses (HR and LR) of the study
population are presented in Table 2. According to the
results, a significant relationship was observed between
age and infection status (P<0.001), and the prevalence
of HR-HPV was higher than LR-HPV in the age group
of 18-30 years. The findings also revealed that gender
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Table 1. Distribution of human papillomavirus genotypes in the study
population (n=219)

Genotypes Number Percent
HR
HR16 38 17.4
HR18 14 6.4
HR31 14 6.4
HR33 6 2.7
HR35 5 2.3
HR39 10 4.6
HR5 7 3.2
HR51 17 7.8
HR52 14 6.4
HR6 12 5.5
HR58 4 1.8
HR59 2 0.9
HR68 25 11.4
PHR
pHR26 4 1.8
pHR53 17 7.8
pHR66 16 7.3
pHR73 9 4.1
pHR82 2 0.9
LR
LR6 68 31.1
LRT1 14 6.4
LR40 2 0.9
LR42 14 6.4
LR43 9 4.1
LR44 16 7.3
LR54 11 5.0
LR55 16 7.3
LR61 2 0.9
LR62 25 11.4
LR67 4 1.8
LR70 1 0.5
LR72 1 0.5
LR81 26 11.9
HR: High-risk; PHR: Possible high-risk; LR: Low-risk.
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was significantly related to infection status (P<0.001).
The prevalence of HR-HPV, compared to LR-HPV, was
higher in women. The number of sexual partners was
also related to infection status (P=0.028). The rate of
HR-HPV increased significantly with an increase in the
number of sexual partners, had HR-HPV. There was a
significant relationship between menopause and infection
status (P<0.001). On the other hand, variables such
as education, smoking, occupation, husband and wife
being away, marriage, and warts were not related to HPV
infection statuses.

Out of 219 patients studied, 51 (38 females and 13
males) had pathological specimens. The clinical diagnoses
included 35 (66%) cases of normal tissues, 13 (25%) cases
of atypical squamous cells of undetermined significance
(ASC-US), and 5 (9%) cases of Low-grade squamous
intraepithelial lesion (LSIL). The representative images
of the cervical specimen are shown in Figure 2. In the
present study, all men had normal cytology, and 23% were
infected with HR-HPV. In women, HR-HPV was found in
10 (50%) with normal cytology, 5 (100%) with LSIL, and
11 (84.61%) with ASC-US cells.

Discussion

Studies show that there is a significant association between
persistent infection of HR types of HPV and cervical
cancer.' The reports of HPV genotyping in cervical cancer
indicate that the distribution of HPV genotypes varies
depending on race and geographical region.'” Therefore,
epidemiological data on HPV genotypes in each country
can be very useful for implementing appropriate strategies
to prevent cervical cancer. This study provides a recent
report regarding HPV genotype distribution among
women and men in Tehran, Iran, using an accurate
molecular method.

Based on the results, 67.12% and 32.9% of the patients
had HR- and LR-HPV genotypes, respectively. Similar
to the present findings, in a study by Chalabiani et al,
the prevalence of HR-HPV in different parts of Iran was
67.2%." In this study, the highest age group of women
with HPV infection was <30 years old, and most women
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Table 2. Demographic characteristics and the two HPV infection statuses (high-risk and low-risk) of the study population (n=219)

High-risk, n=147 Low-risk, n=72
Variables Total P value
Number Percent Number Percent

Age group (y) 0.001
18-30 94 76 80.8 18 19.1

30-40 89 49 55.1 40 44.9

40-50 31 20 64.5 11 35.5

50-60 5 2 40.0 3 60.0

Sex 0.001
Male 59 19 32.2 40 67.8

Female 160 128 80.0 32 20.0

Education 0.527
Completed school leaving certificate 68 43 63.2 25 36.8
lliterate/Primary/Secondary 100 71 71.0 29 29.0

Higher degree 51 33 64.7 18 35.3

Occupation 0.249
Yes 388 63 71.6 25 28.4

No 131 84 64.1 47 35.9

Full term pregnancy 0.021
0 30 19 63.3 11 36.7

1 52 41 78.8 11 21.2

>1 78 68 87.2 10 12.8

Husband/Wife away from home 0.267
Yes 77 48 62.3 29 37.7

No 142 99 69.7 43 30.3

Smoker 0.582
Yes 44 28 63.6 16 36.4

No 175 119 68.0 56 32.0

Number of life sex partners 0.028
0 29 15 51.7 14 48.3

1 136 89 65.4 47 34.6

>1 54 43 79.6 11 20.4

Menopause 0.001
Pre 100 89 89.0 11 11.0

Post 60 39 65.0 21 35.0

Marital status 0.174
Divorced 50 39 78.0 11 22.0

Married, the husband has only one wife 129 82 63.6 47 36.4

Married, the husband has another/other wife/wives 40 26 65.0 14 35.0

Wart 0.978
Yes 94 63 67.0 31 33.0

No 125 84 67.2 41 32.8

Contraception use 0.478
Yes 75 48 64.0 27 36.0

No 144 99 68.8 45 31.3

who had both LR and HR genotypes at the same time were
also<30 years. These findings underscore the need to
introduce educational programs in high schools to raise
awareness about HPV infection. In a study by Taghizadeh
et al, the highest age group of affected women was reported

to be between 30-40 years," whereas, in many countries,
the highest prevalence of this virus is typically observed in
lower age groups, which is justified by factors such as age
at the onset of sexual activity, marriage age, unusual sexual
behavior and activity, culture, economic conditions, and
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Figure 2. Representative images of cervical specimens. A) Normal tissue; B) Low-grade squamous intraepithelial lesion cells; C) Atypical squamous cells of

undetermined significance cells (hematoxylin and eosin stain, x 200)

smoking.?® As an example, in the report of Coser et al, the
high prevalence of HPV infection and its persistence in
women under 30 years have been observed in a region of
Brazil which also suffered from financial poverty.?' In the
present results, as in some studies, the rate of infection has
decreased gradually with aging."*

In the present study, a total of 32 HPV genotypes
were identified, including 18 HR and possible HR types
(HPV1e, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 46, 58, 59,
66, 68, 73, and 82), as well as 14 LR types (HPV6, 11, 40,
42, 43, 44, 54, 55, 61, 62, 67, 70, 72, and 81). Among the
LR types, HR-HPV6 was higher than other types, which
indicates the frequency of this genotype in Iran. In many
studies conducted in different parts of Iran and the world,
the same result has been achieved.'s*

Consistent with the findings of other studies,»**** this
study reported HR-HPV 16 as the most prevalent HR-HPV
type in the study population. HR-HPV16 has the greatest
potential for carcinogenesis and is the key candidate for
routine HPV vaccines.” In some studies conducted in Iran
and other countries, HR-HPV18 has been reported as the
second most common genotype after HR-HPV16."926%
Contrary to their results, the present study found HPV68
as the second most common genotype. In other studies,
genotypes 31, 35, 39, 53, and 58 have been reported, in
addition to genotype 16.2!%%*2% These differences in the
HPV genotype distribution indicate the divergence of
HPYV prevalence in differing areas.”

The results showed that among patients with both LR
and HR genotypes, the frequency of HR-HPV16, 68, and
51 types, as well as LR-HPV6 and 81 types, was higher than
other genotypes. In the present study, single and multiple
HR-HPYV infections were observed in 32.9% and 22.4% of
patients, respectively. The rate of multiple HPV infections
obtained in this study is higher than previous reports from
China (20.37%) and Italy (10%).>* A higher prevalence
was also reported in Iran (28.4%)" and Mexico (67.3%).!
The genotypes achieved in the present study can reflect
the frequent exposure of these patients to different types
of HPV due to unprotected sexual activity and having
multiple sexual partners. Therefore, social investigation of
this issue can help social health and strengthen the family.

In the present study, among women, HR-HPVs were
found in 10 (50%) with normal cytology, 5 (100%) with

LSIL, and 11 (84.61%) with ASC-US cells. The findings
are consistent with those of the study by Rogovskaya et
al, based on data from 12 countries. They found that the
prevalence of HR-HPV in women with normal cytology
was in the range of 0.0% to 48.4%, with low-grade cervical
lesions in the range 0f 29.2% to 100%, and with high-grade
cervical lesions in the range of 77.2% to 100%.** It has
been reported that the prevalence of HR-HPV genotypes
increases with the grade of cytological lesions.”® However,
in the present study, HR-HPV was more prevalent in LSIL
(100%) than ASC-US (84.61%), which may be due to the
low number of LSIL and ASC-US cases included in the
present study.

The limitations of the present study should be
considered. The study lacked enough cytological
information to examine its correlation with genotyping
results. Moreover, due to the sample size limitation, the
prevalence of HPV genotypes obtained in this study
may not reflect the distribution of HPV genotypes in the
country. Therefore, larger studies are needed to confirm
the obtained results.

The strengths of this study include variation in patients’
age, diversity of samples, and using the reverse dot blot
hybridization chip molecular method to determine the
genotype of the virus. The use of such molecular methods
leads to more accurate diagnosis and preventive measures
to prevent the progression of primary cellular changes to
cervix neoplasia and can be an effective step in controlling
and treating dominant genotypes.

Conclusion

The findings showed that co-infection with multiple
HPV genotypes is common in the HPV-positive study
population, and HPV16 was reported as the most
predominant genotype among patients. The study also
reported remarkable growth of HPV68, which has rarely
been reported in Iran. These data may be helpful for
vaccine development and national vaccine planning.
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Highlights

Co-infection with multiple human papillomavirus
(HPV) genotypes was common in the HPV-positive
population under study.

The highest prevalence of HPV was in the age group
under 30 years.

A remarkable growth of high-risk (HR)-HPV68 was
observed, which has rarely been reported in Iran.
The rate of HR-HPV increased significantly with an
increase in the number of sexual partners.

related to this study.

Funding
None.

References

1.

Mufioz N, Bosch FX, Castellsagué X, Diaz M, de Sanjose S,
Hammouda D, et al. Against which human papillomavirus
types shall we vaccinate and screen? The international
perspective. Int ] Cancer. 2004;111(2):278-85. doi: 10.1002/
ijc.20244.

Wang J, Tang D, Wang J, Zhang Z, Chen Y, Wang K, et al.
Genotype distribution and prevalence of human papillomavirus
among women with cervical cytological abnormalities in
Xinjiang, China. Hum Vaccin Immunother. 2019;15(7-
8):1889-96. doi: 10.1080/21645515.2019.1578598.
Alhamlan FS, Khayat HH, Obeid DA, Tulba AM, Baduwais
TS, Alfageeh MB, et al. Clinical comparison of two human
papillomavirus detection assays: GenoFlow and reverse line
blot. J Infect Dev Ctries. 2020;14(1):97-103. doi: 10.3855/
jide.11769.

Huang HJ, Huang SL, Lin CY, Lin RW, Chao FY, Chen MY, et
al. Human papillomavirus genotyping by a polymerase chain
reaction-based genechip method in cervical carcinoma treated
with neoadjuvant chemotherapy plus radical surgery. Int J
Gynecol Cancer. 2004;14(4):639-49. doi: 10.1111/j.1048-
891X.2004.14418.x.

Zaravinos A, Mammas IN, Sourvinos G, Spandidos DA.
Molecular detection methods of human papillomavirus
(HPV). Int ] Biol Markers. 2009;24(4):215-22. doi:
10.1177/172460080902400401.

Swygart C. Human papillomavirus: disease and laboratory
diagnosis. Br ) Biomed Sci. 1997;54(4):299-303.

Doorbar J, Egawa N, Griffin H, Kranjec C, Murakami I. Human
papillomavirus molecular biology and disease association. Rev
Med Virol. 2015;25 Suppl 1:2-23. doi: 10.1002/rmv.1822.
Gormley RH, Kovarik CL. Human papillomavirus-related
genital disease in the immunocompromised host: part Il. ] Am
Acad Dermatol. 2012;66(6):883.e1-883.e17. doi: 10.1016/j.
jaad.2010.12.049.

Salavatiha Z, Farahmand M, Shoja Z, Jalilvand S. A meta-
analysis of human papillomavirus prevalence and types among
Iranian women with normal cervical cytology, premalignant
lesions, and cervical cancer. ] Med Virol. 2021;93(8):4647-58.
doi: 10.1002/jmv.26928.

Zoa Assoumou S, Ndjoyi Mbiguino A, Mabika Mabika B,
Nguizi Ogoula S, EI Mzibri M, Khattabi A, et al. Human
papillomavirus genotypes distribution among Gabonese
women with normal cytology and cervical abnormalities.
Infect Agent Cancer. 2016;11:2. doi: 10.1186/s13027-016-
0046-0.

Kirby T. FDA approves new upgraded Gardasil 9. Lancet Oncol.
2015;16(2):e€56. doi: 10.1016/s1470-2045(14)71191-x.
Bahramabadi R, Honarvar Z, Iranpour M, Kazemi Arababadi

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

M, Dehesh T, Dabiri B, et al. Epidemiological study of
various HPV strains in cervical fluid samples in South-Eastern
Iran, 2018-2020. Arch Iran Med. 2021;24(9):678-83. doi:
10.34172/aim.2021.97.

Sohrabi A, Hajia M, Jamali F, Kharazi F. Is incidence of multiple
HPV genotypes rising in genital infections? ] Infect Public
Health. 2017;10(6):730-3. doi: 10.1016/j.jiph.2016.10.006.
Mobini Kesheh M, Keyvani H. The prevalence of HPV
genotypes in Iranian population: an update. Iran J Pathol.
2019;14(3):197-205. doi: 10.30699/ijp.2019.90356.1861.
Fappani C, Bianchi S, Panatto D, Petrelli F, Colzani D, Scuri
S, et al. HPV type-specific prevalence a decade after the
implementation of the vaccination program: results from a
pilot study. Vaccines (Basel). 2021;9(4):336. doi: 10.3390/
vaccines9040336.

Mighty KK, Laimins LA. The role of human papillomaviruses
in oncogenesis. In: Chang MH, Jeang KT, eds. Viruses and
Human Cancer: From Basic Science to Clinical Prevention.
Vol 193. Berlin, Heidelberg: Springer; 2014. p. 135-48. doi:
10.1007/978-3-642-38965-8_8.

Zheng Y, Fan Y, Zeng Y, Liu S, Gao L. Different genotype
distribution of human papillomavirus between cervical and
esophageal cancers: a study in both high-incidence areas,
Xinjiang, China. Biomed Res Int. 2020;2020:7926754. doi:
10.1155/2020/7926754.

Chalabiani S, Khodadad Nazari M, Shabani M, Razavi
Davoodi N, Sarafnejad A, Amirzargar AA. Retrospective
analysis of prevalence of high-risk and low-risk human
papillomavirus (HPV) genotypes in Iranian women during
2013-2016. Asian Pac J Cancer Biol. 2017;2(4):85-90. doi:
10.31557/apjcb.2017.2.4.85-90.

Taghizadeh E, Taheri F, Abdolkarimi H, Ghorbani Renani
P, Gheibi Hayat SM. Distribution of human papillomavirus
genotypes among women in Mashhad, Iran. Intervirology.
2017;60(1-2):38-42. doi: 10.1159/000477848.

Mostafapour Badpey M, Zaker Bostanabad S, Rahimi MK.
Study of abundance and genotyping of human papillomavirus
in samples of patients suspected to cervical cancer referred
to Masoud laboratory in Tehran. Iran J Med Microbiol.
2018;12(5):348-56. doi: 10.30699/ijmm.12.5.348. [Persian].
Coser J, Boeira Tda R, Wolf JM, Cerbaro K, Simon D, Lunge
VR. Cervical human papillomavirus infection and persistence:
a clinic-based study in the countryside from South Brazil. Braz
J Infect Dis. 2016;20(1):61-8. doi: 10.1016/j.bjid.2015.10.008.
ottier H, Franco EL. Human papillomavirus and cervical
cancer: burden of illness and basis for prevention. Am ] Manag
Care. 2006;12(17 Suppl):S462-72.

Wolday D, Derese M, Gebressellassie S, Tsegaye B, Ergete W,
Gebrehiwot Y, et al. HPV genotype distribution among women
with normal and abnormal cervical cytology presenting in a
tertiary gynecology referral clinic in Ethiopia. Infect Agent
Cancer. 2018;13:28. doi: 10.1186/s13027-018-0201-x.

Wu J, Li X, Liu X, Gao Z. Human papillomavirus genotype
prevalence in the women of Shanghai, China and its
association with the severity of cervical neoplasia. Int J Clin
Exp Pathol. 2018;11(9):4614-21.

Cutts FT, Franceschi S, Goldie S, Castellsague X, de Sanjose
S, Garnett G, et al. Human papillomavirus and HPV vaccines:
a review. Bull World Health Organ. 2007;85(9):719-26. doi:
10.2471/blt.06.038414.

Hooi DJ, Lissenberg-Witte B, de Koning MNC, Pinedo HM,
Kenter GG, Meijer CJ, et al. High prevalence of high-risk
HPV genotypes other than 16 and 18 in cervical cancers
of Curagao: implications for choice of prophylactic HPV
vaccine. Sex Transm Infect. 2018;94(4):263-7. doi: 10.1136/
sextrans-2017-053109.

Malary M, Moosazadeh M, Hamzehgardeshi Z, Afshari M,
Moghaddasifar I, Afsharimoghaddam A. The prevalence of

6

| ] Res Health Sci, 2022, Volume 22, Issue 3


https://doi.org/10.1002/ijc.20244
https://doi.org/10.1002/ijc.20244
https://doi.org/10.1080/21645515.2019.1578598
https://doi.org/10.3855/jidc.11769
https://doi.org/10.3855/jidc.11769
https://doi.org/10.1111/j.1048-891X.2004.14418.x
https://doi.org/10.1111/j.1048-891X.2004.14418.x
https://doi.org/10.1177/172460080902400401
https://doi.org/10.1002/rmv.1822
https://doi.org/10.1016/j.jaad.2010.12.049
https://doi.org/10.1016/j.jaad.2010.12.049
https://doi.org/10.1002/jmv.26928
https://doi.org/10.1186/s13027-016-0046-0
https://doi.org/10.1186/s13027-016-0046-0
https://doi.org/10.1016/s1470-2045(14)71191-x
https://doi.org/10.34172/aim.2021.97
https://doi.org/10.1016/j.jiph.2016.10.006
https://doi.org/10.30699/ijp.2019.90356.1861
https://doi.org/10.3390/vaccines9040336
https://doi.org/10.3390/vaccines9040336
https://doi.org/10.1007/978-3-642-38965-8_8
https://doi.org/10.1155/2020/7926754
https://doi.org/10.31557/apjcb.2017.2.4.85-90
https://doi.org/10.1159/000477848
https://doi.org/10.30699/ijmm.12.5.348
https://doi.org/10.1016/j.bjid.2015.10.008
https://doi.org/10.1186/s13027-018-0201-x
https://doi.org/10.2471/blt.06.038414
https://doi.org/10.1136/sextrans-2017-053109
https://doi.org/10.1136/sextrans-2017-053109

28.

29.

30.

cervical human papillomavirus infection and the most at-
risk genotypes among Iranian healthy women: a systematic
review and meta-analysis. Int ] Prev Med. 2016;7:70. doi:
10.4103/2008-7802.181756.

Jamshidi Makiani M, Minaeian S, Amini Moghaddam
S, Moosavi SA, Moeini Z, Zamani V, et al. Relative
frequency of human papillomavirus genotypes and related
sociodemographic characteristics in women referred to a
general hospital in Tehran, 2014-2015: a cross-sectional
study. IntJ Reprod Biomed. 2017;15(5):305-10.

Vu LT, Bui D, Le HT. Prevalence of cervical infection with
HPV type 16 and 18 in Vietnam: implications for vaccine
campaign. BMC Cancer. 2013;13:53. doi: 10.1186/1471-
2407-13-53.

Coscia MF, Monno R, Ballini A, Mirgaldi R, Dipalma G, Pettini
F, et al. Human papilloma virus (HPV) genotypes prevalence
in a region of South Italy (Apulia). Ann Ist Super Sanita.

31.

32.

33.

HPV genotype distribution in Tehran, Iran

2015;51(3):248-51. doi: 10.4415/ann_15_03_14.
Molina-Pineda A, Lopez-Cardona MG, Limén-Toledo LP,
Cantén-Romero JC, Martinez-Silva MG, Ramos-Sanchez HV,
et al. High frequency of HPV genotypes 59, 66, 52, 51, 39
and 56 in women from Western Mexico. BMC Infect Dis.
2020;20(1):889. doi: 10.1186/512879-020-05627-X.
Rogovskaya SI, Shabalova IP, Mikheeva IV, Minkina GN,
Podzolkova NM, Shipulina OY, et al. Human papillomavirus
prevalence and type-distribution, cervical cancer screening
practices and current status of vaccination implementation in
Russian Federation, the Western countries of the former Soviet
Union, Caucasus region and Central Asia. Vaccine. 2013;31
Suppl 7:H46-58. doi: 10.1016/j.vaccine.2013.06.043.
Dickson EL, Vogel RI, Geller MA, Downs LS Jr. Cervical
cytology and multiple type HPV infection: a study of 8182
women ages 31-65. Gynecol Oncol. 2014;133(3):405-8. doi:
10.1016/j.ygyno.2014.03.552.

] Res Health Sci, 2022, Volume 22, Issue 3 | 7


https://doi.org/10.4103/2008-7802.181756
https://doi.org/10.1186/1471-2407-13-53
https://doi.org/10.1186/1471-2407-13-53
https://doi.org/10.4415/ann_15_03_14
https://doi.org/10.1186/s12879-020-05627-x
https://doi.org/10.1016/j.vaccine.2013.06.043
https://doi.org/10.1016/j.ygyno.2014.03.552

