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Article History

Human Papillomavirus (HPV) is a leading cause of cervical cancer, with various
genotypes exhibiting differing levels of carcinogenic risk. This study investigates the
prevalence and distribution of HPV genotypes among patients who tested positive during
routine gynecological visits at Nigeb Laboratory. Conducted from January to June 2022,
this cross-sectional study involved 152 women aged 18 and older. Cervical samples were
collected and analyzed for HPV DNA using Real-Time Polymerase Chain Reaction (RT-
PCR) analysis to determine genotype distribution. Among the participants, 68.4% were
positive for carcinogenic HPV genotypes, with HPV 16 being the most prevalent
(13.8%), followed by HPV 56 (12.5%) and HPV 66 (12.5%). Benign HPV genotypes
were found in 19.1% of the samples, with HPV 6 (16.4%) being the most common. These
findings underscore the need for comprehensive HPV vaccination and regular screening
programs. The high prevalence of high-risk HPV genotypes not covered by current
vaccines suggests the necessity for broader vaccine formulations. This study provides
valuable data for informing public health strategies and highlights the importance of
continuous HPV surveillance and research in under-researched populations.
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Introduction

Human Papillomavirus (HPV) is a significant
etiological factor in the development of cervical
cancer, one of the most common malignancies among
women globally. HPV is classified into numerous
genotypes, some of which are associated with a high
risk of carcinogenic transformation, while others are
considered benign (1-6). The prevalence and
distribution of these genotypes vary widely across
different populations and regions, necessitating
localized studies to inform targeted prevention and
treatment strategies (7-9).

In recent years, advancements in molecular
diagnostics have facilitated more precise detection and
genotyping of HPV, enabling a better understanding
of its epidemiology. However, despite these
technological advancements, there remains a critical
need for comprehensive data on the prevalence of
specific HPV genotypes, particularly in under-
researched populations (10-13).

This study was conducted at Nigeb Laboratory with
the primary objective of determining the prevalence
and distribution of HPV genotypes among patients
who tested positive for HPV during routine
gynecological visits. The study employed a cross-
sectional design and included 152 patients who met
the inclusion criteria. Unlike some previous studies,
we focused exclusively on HPV genotyping without
conducting cytology examinations, providing a
distinct perspective on the molecular epidemiology of
HPV (14-19). The study's findings are expected to
contribute valuable insights into the prevalence of both
carcinogenic and benign HPV genotypes, aiding in the
development of more effective public health strategies
and interventions. By analyzing the demographic
characteristics of the study population alongside the
prevalence of specific HPV genotypes, this research
aims to identify potential correlations that could
inform future HPV screening and vaccination
programs. Through this research, we aim to enhance
the understanding of HPV genotype distribution in our
study population, thereby contributing to the broader
scientific knowledge necessary for combating HPV-
related diseases.

Methods

Study Design and Population

This cross-sectional study was conducted at Nigeb
Laboratory from January 2022 to June 2022. The study
included 152 patients who attended routine
gynecological visits and tested positive for HPV. The
inclusion criteria were females aged 18 years and older
who provided informed consent. Patients with
previous cervical cancer diagnoses or who had
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undergone a hysterectomy were excluded from the
study

Sample Collection

Cervical samples were collected using a cytobrush
during routine Pap smear procedures. The samples
were immediately placed in a ThinPrep preservative
solution and transported to the laboratory for further
analysis. All participants provided demographic
information, including age, marital status, educational
level, and smoking status.

HPV Detection and Genotyping

HPV DNA extraction from the cervical samples was
performed using the Qiagen DNA extraction Kkit
following the manufacturer's instructions. The
presence of HPV DNA was detected using Real-Time
Polymerase Chain Reaction (RT-PCR). The RT-PCR
amplification targeted the L1 region of the HPV
genome.

HPV genotyping was conducted using type-specific
probes and primers in the RT-PCR assay. The RT-
PCR system allowed for the detection and
differentiation of multiple HPV genotypes in a single
reaction. The amplification and detection were
performed using the ABI Prism 7500 Fast Real-Time
PCR System, and the results were analyzed with the
associated software, which provided the genotype-
specific amplification curves.

Data Analysis

The demographic characteristics of the study
population were summarized using descriptive
statistics. The prevalence of carcinogenic and benign
HPV genotypes was calculated as the percentage of
positive cases out of the total number of samples. The
association between HPV infection and demographic
factors was evaluated using the chi-square test. A p-
value of <0.05 was considered statistically significant.
All statistical analyses were performed using SPSS
version 22.0.

Ethical Considerations

The study was approved by the Institutional Review
Board of Nigeb Laboratory. All participants provided
written informed consent before sample collection.
The study adhered to the principles of the Declaration
of Helsinki and maintained patient confidentiality
throughout the research process.

Results

Demographic Characteristics

The study population comprised 152 patients, with a
distribution across various age groups, marital
statuses, educational levels, and smoking statuses as
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detailed in Table 1. The majority of participants were
aged between 30-39 years (32.9%), followed by those
aged 40-49 years (29.6%). Marital status was
predominantly married (46.1%), with single
individuals constituting 39.5%. Regarding educational
level, 39.5% had secondary education, and 30.9% had
tertiary education. Most participants were non-
smokers (72.4%).
Table 1

Prevalence of Carcinogenic HPV Genotypes

Out of the 152 patients, 104 were positive for at least
one carcinogenic HPV genotype. The prevalence of
specific carcinogenic HPV genotypes is presented in
Table 2. The most common carcinogenic HPV
genotype was HPV 16, found in 13.8% of patients,
followed by HPV 56 and HPV 66, each found in
12.5% of patients. HPV 51 was present in 11.8%, and
HPV 31 was present in 11.2%. Other genotypes such
as HPV 18 (9.9%), HPV 52 (10.5%), and HPV 58
(8.6%) were also notable.

Study Characteristics

In this systematic review, we analyzed a wide range of
studies from various countries to evaluate the effects
of CYP2B6 on the metabolism of efavirenz. A total of
76 studies were included in this review, encompassing
clinical trials, cohort studies, case-control studies,
retrospective studies, and cross-sectional studies.
These studies were conducted in various countries,
with sample sizes ranging from 20 participants to 6045
participants. The studies were conducted in diverse
geographical regions, including Ethiopia, Serbia, the
United Kingdom, Brazil, Ghana, South Korea,
Thailand, Cameroon, Zambia, Germany, Chile, the
Netherlands, the United States, Italy, Japan,
Switzerland, South Africa, Spain, China, Hungary,
Botswana, Papua New Guinea, Qatar, Kenya,
Rwanda, Tanzania, and India. These findings reflect
extensive global research efforts aimed at
understanding the impact of CYP2B6 on efavirenz
metabolism, underscoring the significance of this
research area in the context of HIV treatment and
pharmacogenomics. Table 1  presents the
characteristics of included studies.

Table 2
Prevalence of Benign HPV Genotypes

The prevalence of benign HPV genotypes among the
study participants is summarized in Table 3. There
were 29 patients positive for at least one benign HPV
genotype. HPV 6 was the most prevalent benign
genotype, found in 16.4% of the participants. Other
benign genotypes such as HPV 53 (9.9%), HPV 59
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(9.2%), HPV 54 (8.6%), and HPV 42 (7.9%) were also
observed with significant frequency.

Table 3

Discussion

The findings from our cross-sectional study at Nigeb
Laboratory provide significant insights into the
prevalence and distribution of HPV genotypes among
patients who tested positive for HPV during routine
gynecological visits. The study identified a high
prevalence of carcinogenic HPV genotypes, with HPV
16 being the most prevalent, followed by HPV 56,
HPV 66, and HPV 51. Additionally, a notable
presence of benign HPV genotypes, particularly HPV
6, was observed.

Our results align with other studies conducted in
different populations. For instance, Kesheh and
Keyvani (2019) reported a high prevalence of HPV 16
among the Iranian population, which is consistent with
our findings. However, they also found a higher
prevalence of HPV 6 and HPV 11 in males compared
to our female-only study, highlighting potential
gender differences in HPV genotype distribution (20).
Leite et al. (2020) emphasized the prevalence of HPV
16, followed by HPV 58 and HPV 66, which also
matches our observations. Their study noted that a
significant proportion of high-risk HPV types are not
covered by current vaccines, underscoring the
necessity for continued cervical cancer screening even
in vaccinated populations. This is particularly relevant
in our study, where genotypes such as HPV 31, HPV
33, and HPV 52 were also prevalent, supporting the
need for broader vaccine coverage (21).

Additionally, the study by Bello et al. (2009)
demonstrated that infections by multiple HPV
genotypes are common and significantly associated
with higher grades of cervical intraepithelial neoplasia
(CIN). This finding suggests that the presence of
multiple HPV infections could exacerbate the risk of
developing more severe cervical lesions. Although our
study did not include cytology exams, the high
prevalence of multiple high-risk HPV genotypes
observed suggests a potential risk for severe cervical
pathology in our study population (22).

Our study also revealed significant demographic
correlations with HPV prevalence. The majority of
HPV-positive patients were in the 30-39 age group,
followed by the 40-49 age group. This age distribution
is consistent with the peak age of HPV infection
observed in other studies. For example, the study by
Paz-Zulueta et al. (2018) found a similar age-related
peak in HPV prevalence, emphasizing the importance
of targeted HPV vaccination and screening strategies
for women in these age groups (23).

The implications of these findings for public health
strategies are significant. The high prevalence of high-
risk HPV genotypes not covered by the current
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vaccines highlights the need for continued
surveillance and potential inclusion of additional
genotypes in future vaccine formulations. Suresh et al.
(2021) also advocate for the use of the nonavalent
HPV vaccine (Gardasil 9), which offers broader
protection against additional high-risk genotypes such
as HPV 31, HPV 33, HPV 45, HPV 52, and HPV 58.
This broader coverage could potentially reduce the
incidence of cervical cancer more effectively than the
bivalent or quadrivalent vaccines (24).

In conclusion, our study contributes valuable data on
the molecular epidemiology of HPV in a specific
population. The high prevalence of both carcinogenic
and benign HPV genotypes underscores the need for
comprehensive HPV vaccination programs and
regular cervical screening. Future research should
include cytological examinations to better correlate
HPV genotypes with cervical lesion severity,
providing a more complete picture of the impact of
HPV infections on cervical health.

Figure legends:

Table 1: Demographic Characteristics of Study
Population

Characteristic N Percent (%)
Age (years)

18-29 35 23.0
30-39 50 32.9
40-49 45 29.6
50-59 15 9.9
60+ 7 4.6
Marital Status

Single 60 39.5
Married 70 46.1
Divorced/Widowed 22 14.5
Educational Level

No formal education 10 6.6
Primary education 35 23.0
Secondary education 60 39.5
Tertiary education 47 30.9
Smoking Status

Non-smoker 110 72.4
Former smoker 20 13.2
Current smoker 22 145

Table 2. Carcinogenic HPV Genotypes

Hpv Genotype Positive | Percent
Positive (%0)

Sixteen 21 13.8
Eighteen 15 9.9
Thirty-One 17 11.2
Thirty-Three 2 13
Thirty-Five 8 53
Thirty-Nine 9 5.9
Forty-Five 7 4.6
Fifty-One 18 11.8
Fifty-Two 16 10.5
Fifty-Six 19 125

Fifty-Eight 13 8.6
Sixty Six 19 125
Sixty Seven 8 5.3
Seventy-Three 9 5.9
Eighty-Two 2 1.3
Table 3. Benign HPV Genotypes
Hpv Genotype Positive | Percent
Positive
(%)
Six 25 16.4
Eleven 4 2.6
Twenty-Six 1 0.7
Forty 6 3.9
Forty-Two 12 7.9
Forty-Three 4 2.6
Forty-Four 5 3.3
Fifty-Three 15 9.9
Fifty-Four 13 8.6
Fifty-Five 5 3.3
Fifty-Nine 14 9.2
Sixty-One 3 2.0
Sixty-Two 4 2.6
Sixty-Eight 12 7.9
Seventy 2 1.3
Seventy-Two 1 0.7
Eighty-One 2 1.3
Eighty-Four 3 2.0
Ninety 2 13
Ninety-One 1 0.7
Ethical Issue

There was no ethical issue in this review.

Conflict of Interests
There was no conflict of interest in this study.

Author's ORCID

Reference:

1. Beaussire-Trouvay L, Duhamel O, Perdrix A,
Lévéque E, Vion R, Rovelet-Lecrux A, et al.
Prognostic value of HPV circulating tumor DNA
detection and quantification in locally advanced
cervical cancer. Front Oncol. 2024;14:1382008.

2. Javadi M, Jalilian S, Kanani M, Kia V,
Talaiezadeh A, Angali KA, et al. Time to take HPV
infection in colorectal cancer patients more seriously.
Front Med (Lausanne). 2024;11:1418359.

3. Karimi A, Mohebbi E, McKay-Chopin S,
Hadji M, Rashidian H, Marzban M, et al. Association
of opium use and tobacco smoking with a-, B-, and y-
human papillomavirus oral infection. Int J Cancer.
2024.


https://saremjrm.com/article-1-321-en.html

[ Downloaded from saremjrm.com on 2025-08-20 ]

253 Bahareh Abbasi and collegues

4, Ma X, Zeng X, Yuan H. Human
Papillomaviruses ~ Genotype  Distribution  and
Replacement by Year from 2014 to 2020 in Beijing,
China. Womens Health Rep (New Rochelle).
2024;5(1):424-33.

5. McGill F, Fields PJ, Bahadoor-Yetman A,
Manglardi ES, Bailey R, Padala K, et al. Investigating
under-reported human papillomavirus genotypes in
Grenadian women through self-sampling for cervical
cancer screening. Rev Panam Salud Publica.
2024;48:e62.

6. Tung HJ, Wang YC, Lin CY, Liao MJ, Pan
YB, Jung SM, et al. Human papillomavirus
prevalence, genotype distribution, and prognostic
factors of vaginal cancer. Int J Cancer. 2024.

7. Chawla N, Marshall J, Dubinskaya A,
Wakefield D, Shepherd J, Pimentel VM. Knowledge
of the Human Papillomavirus Vaccine and
Willingness to Accept Vaccination in the Postpartum
Period. J Low Genit Tract Dis. 2024.

8. de Azevedo Bispo RK, Fonseca MCM, de
Gois Speck NM. Prevalence and Type of HPV Genital
Infection in Girls: A Systematic Review and Meta-
Analysis. J Low Genit Tract Dis. 2024.

9. Vieira-Baptista P, Costa M, Hippe J, Sousa
C, Schmitz M, Silva AR, et al. Evaluation of Host
Gene Methylation as a Triage Test for HPV-Positive
Women-A Cohort Study. J Low Genit Tract Dis. 2024.

10. Al-Sahli NH, Alhammagi ZE, Alruwailiy
RF, Alzahrani SA, Hakami AA, Al Mansour AS, et al.
Assessing Women's Knowledge and Awareness of
Sexually Transmitted Infections in Saudi Arabia: A
Comprehensive  Study.  Healthcare  (Basel).
2024;12(14).

11. Alsulami FT. Exploring the Impact of
Knowledge about the Human Papillomavirus and Its
Vaccine on Perceived Benefits and Barriers to Human
Papillomavirus Vaccination among Adults in the
Western Region of Saudi Arabia. Healthcare (Basel).
2024;12(14).

12. da Silva-Janior AHP, de Oliveira Silva RC,
Gurgel A, Barros-Junior MR, Nascimento KCG,
Santos DL, et al. Identification and Functional
Implications of the E5 Oncogene Polymorphisms of
Human Papillomavirus Type 16. Trop Med Infect Dis.
2024;9(7).

13. Liu 'Y, Zhao X, Wu F, Chen J, Luo J, Wu C,
Chen T. Effectiveness of vaginal probiotics
Lactobacillus crispatus chen-01 in women with high-

Sarem Journal of Medical Research

risk HPV infection: a prospective controlled pilot
study. Aging (Albany NY). 2024;16.

14. Akinshipo AO, Salu OB, Oluwarotimi C,
Anyanwu RA, Aforka EE, Effiom OA, Omilabu SA.
Low Detection of High-risk Human Papilloma Virus
in Individuals with Ameloblastoma in a Tertiary
Hospital in Lagos, Nigeria. Ann Afr Med.
2024;23(3):406-14.

15. Balgis-Ali NZ, Anis-Syakira J, Fun WH,
Mohd Said Z, Abdul Samad S, Zainal Abidin N, et al.
Achieving cervical cancer elimination: The simulated
impacts of HPV vaccination and transitioning from
liquid-based cytology to HPV-based screening test.
PLo0S One. 2024;19(7):e0307880.

16. Barquet-Mufioz SA, LoOpez-Morales RA,
Stier EA, Mejorada-Pulido E, Solis-Ramirez D, Jay N,
et al. Prevalence of anal high-risk human
papillomavirus (HR-HPV) types in people living with
HIV and a history of cancer. HIV Med. 2024.

17. Baude J, Guigou C, Thibouw D, Vulquin N,
Folia M, Constantin G, et al. Definitive
radio(chemo)therapy versus upfront surgery in the
treatment of HPV-related localized or locally
advanced oropharyngeal squamous cell carcinoma.
PLo0S One. 2024;19(7):e0307658.

18. Combes JD, Didelot JM, Radenne S, Zaegel-
Faucher O, Lesage AC, Siproudhis L, et al.
Cumulative Detection of Anal High-Grade Squamous
Intraepithelial Lesions Over 2-Year Follow-up in Men
Who Have Sex With Men Living With Human
Immunodeficiency Virus in France. J Infect Dis.
2024;230(1):55-60.

19. Denecke A, Emar D, Hillemanns P,
Ramachandran D, Briining B, Jentschke M.
Diagnostic cervical excision in patients with HPV
positivity, cytological abnormalities- and preoperative
cervical  stenosis. BMC  Womens  Health.
2024;24(1):411.

20. Mobini Kesheh M, Keyvani H. The
Prevalence of HPV Genotypes in Iranian Population:
An Update. Iran J Pathol. 2019;14(3):197-205.

21. Leite Katia Ramos M, Pimenta R, Canavez J,
Canavez F, de Souza Fernando R, Vara L, et al. HPV
Genotype Prevalence and Success of Vaccination to
Prevent Cervical Cancer. Acta Cytologica.
2020;64(5):420-4.

22. Bello BD, Spinillo A, Alberizzi P, Cesari S,
Gardella B, D'Ambrosio G, et al. Cervical infections
by multiple human papillomavirus (HPV) genotypes:
Prevalence and impact on the risk of precancerous

Volume 8, Issue 4, Winter 2023


https://saremjrm.com/article-1-321-en.html

[ Downloaded from saremjrm.com on 2025-08-20 ]

254 Prevalence and Distribution of Human Papillomavirus Genotypes Among Patients in National Institute of Genetic Engineering and Biotechnology

Laboratory (NIGEB Lab) in 2024

epithelial lesions. Journal of Medical Virology.
2009;81(4):703-12.

23. Paz-Zulueta M,  Alvarez-Paredes L,
Rodriguez Diaz JC, Paras-Bravo P, Andrada Becerra
ME, Rodriguez Ingelmo JM, et al. Prevalence of high-
risk HPV genotypes, categorised by their quadrivalent
and nine-valent HPV vaccination coverage, and the
genotype association with high-grade lesions. BMC
Cancer. 2018;18(1):112.

24, Suresh A, Suresh P, Biswas R, Rajanbabu A,
Sreedhar S, Biswas L. Prevalence of high-risk HPV
and its genotypes—Implications in the choice of
prophylactic HPV vaccine. Journal of Medical
Virology. 2021;93(8):5188-92.3.  Maggiolo F.
Efavirenz. Expert Opin Pharmacother.
2007;8(8):1137-45.


https://saremjrm.com/article-1-321-en.html
http://www.tcpdf.org

