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Human papillomavirus (HPV) is a common sexually transmitted infection in both 

men and women and is a well-established cause of cervical cancer, with evolving 

evidence supporting its causal role in other cancers, including anogenital and 

oropharyngeal cancers. Sexually active people may potentially be infected at some 

point in their lives. More than 200 HPV types have been identified. Approximately 40 infect 

the anogenital mucosa, of which a subset is classified as high-risk or oncogenic. While 

most HPV infections are asymptomatic and transient, persistent infection with certain 

high-risk genotypes, most frequently types 16 and 18, as well as other high-risk genotypes 

including types 31, 33, 35, 39, 45, 51, 52, 56, 58 and 59, may increase the risk of 

progression to precancerous lesions and cancer.1-3 HPV-related cancers may involve the 

cervix, vulva and vagina in females; the penis in males; and the oropharyngeal and 

anogenital regions in both males and females. Low-risk genotypes, particularly HPV6 and 

HPV11, are mainly associated with benign anogenital lesions such as condylomata 

acuminata, or genital warts, and may also involve mucous membranes, causing recurrent 

respiratory papillomatosis. Other HPV genotypes are more commonly associated with 
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cutaneous warts, including plantar and filiform warts.4 

HPV is transmitted primarily through sexual contact, including vaginal, anal and oral 

sexual exposure. Non-sexual transmission has also been described, particularly 

perinatal transmission through an infected birth canal, which may be relevant to 

conditions such as recurrent respiratory papillomatosis.4 Separately, factors associated 

with an increased risk of HPV acquisition include multiple or new sexual partners and 

other high-risk sexual behaviours. Higher HPV prevalence has also been reported in some 

populations, including HIV-positive men who have sex with men.5,6 Studies have reported 

higher HPV prevalence among children with a history of sexual abuse; however, HPV 

detection in a child is not diagnostic of sexual abuse and should be interpreted in the 

context of clinical, epidemiological and safeguarding assessments.7-10 The burden of 

HPV-related disease extends to both sexes. Although cervical cancer continues to 

account for a large proportion of HPV-attributable cancers globally, HPV also causes 

substantial morbidity in males, including anal, penile and oropharyngeal cancers. This 

broader disease burden provides an important rationale for considering gender-neutral 

HPV vaccination. 

Global burden of HPV-related cancers and diseases 

It is estimated that 730,000 cases of HPV-related cancer are diagnosed in males and 

females around the world each year. Cross-sectional studies estimating the burden of 

cancer cases attribute these cancers to at least 1 of 25 HPV types (types 6, 11, 16, 18, 31, 

33, 34, 35, 39, 40, 42, 43, 44, 45, 51, 52, 53, 54, 56, 58, 59, 66, 68, 70 and 74).11-15 HPV DNA 

detection showed that HPV infection is unequivocally linked to almost all (approximately 

95%) cervical cancer and a large proportion (approximately 88%) of anal cancer cases. 

HPV is also causally associated with a varying percentage of cancers of the vulva, vagina, 

penis, and a subset of head and neck cancers, particularly tonsillar cancer.16 Meanwhile, 

low-risk HPV types are non-oncogenic and can cause benign or low-grade cervical cell 

abnormalities, anogenital warts and respiratory tract papillomas.2 

The global profile of HPV-related disease is increasingly recognised as extending beyond 

cervical cancer alone. Worldwide analyses show that HPV is attributable to cancers of 

the cervix, anus, penis, vulva, vagina and oropharynx, with substantial geographic 

variation in burden and HPV genotype distribution.17,18,19 In many high-income and 

middle-income settings, non-cervical HPV-associated cancers, particularly 



oropharyngeal squamous cell carcinoma, represent an increasingly important 

component of the overall HPV-related cancer burden. 

Strategies in the prevention of cervical cancers 

Prevention strategies should include education on reducing behaviours that increase the 

risk of acquiring HPV infection, together with health programmes that provide screening, 

diagnosis and treatment of precancerous lesions and cancer.20 Access to quality cervical 

screening and treatment services should be improved. HPV vaccination before girls 

become sexually active and exposed to HPV infection is the most effective primary 

prevention intervention and does not eliminate the need for screening later in life. 

HPV vaccination has demonstrated long-term effectiveness and immunogenicity in 

adolescents and young adults.21-24 HPV vaccination has also been associated with 

reduced risk of invasive cervical cancer in a nationwide population-based study.25 

When considered in a non-communicable disease context, it is crucial that resources 

in cancer prevention programmes be directed towards targeted prevention of 

infections, particularly in high-risk populations. Such interventions can markedly 

reduce the increasing cancer burden and associated mortality. 

International experience has demonstrated that HPV vaccination programmes can 

reduce vaccine-type HPV infection, anogenital warts and cervical precancer, with 

evidence of population-level and herd effects where coverage is high.26 Because HPV 

epidemiology, genotype distribution, vaccine uptake and disease burden differ between 

regions, continued surveillance and region-specific research are essential to evaluate 

long-term programme impact and inform prevention strategies across diverse healthcare 

systems.27 

Prevent and treat cervical cancer: Global strategy 

The World Health Organization (WHO) has set a global strategy to accelerate the 

elimination of cervical cancer as a public health problem, with the goal of achieving the 

90-70-90 targets by 2030: 90% of girls fully vaccinated with HPV vaccine by 15 years of 

age, 70% of women screened with a high-performance test by age 35 and again by age 45, 

and 90% of women identified with cervical disease receiving appropriate treatment.28,29 

Substantial progress in girls’ HPV vaccination has provided an important foundation for 



cervical cancer prevention. Building on these achievements, the next opportunity is to 

broaden protection against HPV-related diseases by considering prevention strategies 

that also address the burden of infection and disease in boys and men. 

Cervical cancer was the seventh most common cancer among females in Hong Kong and 

accounted for 3.1% of all new cancer cases in females in 2021.30 Local clinical 

commentary has also highlighted the consequences of HPV infection and the role of 

prevention through vaccination and cervical screening.31 It was the ninth leading cause of 

female cancer deaths in Hong Kong; in 2022, a total of 167 women died from cervical 

cancer, accounting for 2.6% of female cancer deaths. The crude death rate of cervical 

cancer was 4.2 per 100,000 females, and the age-standardised death rate was 2.1 per 

100,000 standard population. The Department of Health (DH) of the Hong Kong Special 

Administrative Region has offered HPV vaccination to eligible primary school girls as part 

of the Hong Kong Childhood Immunisation Programme since the 2019/2020 school 

year.32 The first dose is given to Primary 5 students, typically aged 10 to 11 years, at their 

schools; in accordance with the recommended vaccination schedule, they receive the 

second dose after progressing to Primary 6 in the following school year. DH also launched 

the HPV Vaccination Catch-up Programme in the 2024/25 school year to offer a one-off 

catch-up HPV vaccination to eligible female Hong Kong residents born between 2004 and 

2008.33 

Prevalence of HPV Infection in Men 

Overall, males have a higher prevalence of any HPV genotype than females.34 The 

prevalence of HPV infection varies across geographical regions; however, prevalence in 

males after adolescence remains significant across all age groups.6,35 HPV seropositivity 

in males is associated with age, marital status, smoking status and sexual practice. The 

HPV Infection in Men (HIM) study has shown that males have a low rate of seroconversion 

following HPV infection.36 Moreover, seroconversion following natural infection in males 

has shown no protection against subsequent reinfections.37-39 This leaves males 

susceptible to recurrent reinfections,40 which can progress to HPV-related genital warts41 

or cancers. The likelihood of recurrent reinfection has been associated with higher 

numbers of new male sexual partners, as well as other high-risk sexual behaviours, 

including the number of new female sexual partners and frequency of sexual intercourse. 



Other HPV-related cancers and prevention 

Emerging evidence has revealed that HPV-related diseases extend beyond cervical 

cancer in females. HPV also causes cancers in anogenital and oropharyngeal regions in 

both males and females. While women and girls benefit from the HPV vaccination and 

well-developed cervical cancer screening and treatment programmes, HPV-related 

cancers in males are unfortunately difficult to detect and often underestimated.16,42 

Oropharyngeal cancer is a subtype of head and neck cancer that can be caused by 

tobacco smoking, alcohol consumption, exposure to pollutants, or infection with high-

risk HPV.43,44 Studies have found that the prevalence of oral HPV infection is significantly 

higher among males than females.45 Reports have also shown an increasing burden of 

HPV-associated oropharyngeal squamous cell carcinoma (OPSCC) in Europe, North 

America, Australia and New Zealand.46,47 In recent decades, declining incidence rates, 

particularly for cancers of the oral cavity, hypopharynx and larynx, have been observed as 

a result of reduced tobacco consumption in industrialised countries. In contrast, there 

has been a rapid increase in the incidence of oropharyngeal cancers, particularly cancers 

of the tonsils and base of the tongue, which have been associated with HPV.48-50 OPSCC 

in males has surpassed cervical cancer in females as the most common HPV-associated 

cancer in the United States population overall.51 

A similar trend has also been observed in Hong Kong, with an increased incidence of head 

and neck cancer in males.52,53 A retrospective study in Hong Kong showed that 

oropharyngeal cancer cases have persistently increased over the last three decades, with 

the proportion of HPV-positive oropharyngeal cancer substantially increasing over the 

last decade.54 Research on methods for early detection and strategies for prevention of 

HPV infection in males is needed. 

Notably, local evidence suggests that the HPV genotype distribution in Hong Kong OPSCC 

may differ from that reported in Western populations. In a recent territory-wide study, 

HPV16 remained the predominant genotype, accounting for approximately 80% of HPV-

positive OPSCC cases; however, HPV58 was identified as the second most common 

genotype, despite being only rarely detected in OPSCC cohorts from Western countries. 

This observation is consistent with the known epidemiology of HPV-associated 

malignancies in East Asia and highlights the importance of considering regional HPV 

genotype distribution when evaluating preventive strategies.54 



Hong Kong data indicate a growing burden of HPV-associated OPSCC, with territory-wide 

analyses showing a marked increase in OPSCC incidence over recent decades and a 

rising proportion of HPV-positive tumours, particularly in the tonsils. Similar regional 

patterns have been reported elsewhere in Asia. In Korea, HPV positivity was detected in a 

high proportion of OPSCC cases and increased over time, with HPV-positive OPSCC 

occurring in younger patients and showing more favourable disease-free survival.55 In 

Taiwan, HPV-positive oropharyngeal cancer accounted for approximately one-third of 

cases in large retrospective cohorts, with HPV16 as the predominant genotype and 

HPV58 also detected among HPV-positive tumours; incidence estimates also suggested 

an increasing burden over time.56,57 The detection of HPV58 in regional OPSCC cohorts is 

clinically relevant because HPV58 is among the additional oncogenic types included in 

the 9-valent HPV vaccine but is not covered by the 2-valent or 4-valent formulations. 

These findings therefore underscore the importance of local genotype-distribution data 

when considering vaccine strategies and formulation choice for HPV-related disease 

prevention. 

Although no clinical studies have yet evaluated the efficacy and safety of 4-valent or 9-

valent HPV vaccines in preventing or reducing head and neck cancers, evidence shows 

herd protection against vaccine-type oral HPV infection in a sample of unvaccinated US 

men aged 18 to 59 years.58,59 Moreover, prophylactic HPV vaccination in US young adults 

has been shown to reduce the prevalence of oral60 and oropharyngeal61 HPV infection, 

and a significant proportion of vaccinated individuals developed IgG antibodies in oral 

fluid after vaccination.61 An ongoing phase 3 trial is investigating the efficacy of HPV 

vaccines in preventing oral persistent infection in men.62 

Gender-neutral HPV vaccination 

Given the low seroconversion rate in men after natural infection and the rising incidence 

of HPV-related cancers, including cervical, penile and oropharyngeal cancers, 

particularly among men, some countries advocate gender-neutral HPV vaccination to 

reduce HPV transmission and minimise the burden of HPV-related cancers.63 A study 

in mainland China identified key factors influencing HPV vaccination intentions among 

young men, including personal health beliefs and altruistic beliefs based on the Health 

Belief Model: perceived susceptibility, perceived benefits, perceived gender barriers and 

perceived benefits of male HPV vaccination for female partners.64 



A review of modelling studies estimated the effect of gender-neutral vaccination (GNV) 

strategies on HPV prevalence compared with female-only vaccination (FOV). The study 

showed that GNV programmes would reduce the prevalence of HPV16 by an additional 

21% in females and an additional 36% in males after 70 years, and concluded that 

vaccinating boys in addition to girls produced a slightly faster decline in vaccine-type-

specific prevalence among women and men.65 

A dynamic transmission model adapted to Hong Kong was used to estimate the potential 

health and economic impact of a routine GNV approach compared with the current FOV 

strategy. In the base-case analysis, the incremental cost-effectiveness ratio was 

HK$248,354 per quality-adjusted life year for routine GNV. Compared with FOV, routine 

GNV fell below the cost-effectiveness ceiling of HK$382,046 per quality-adjusted life year 

for Hong Kong. Routine GNV with the 9-valent HPV vaccine is predicted to provide greater 

reductions in cumulative HPV-related disease incidence and mortality, as well as lower 

HPV-related treatment costs. These results highlight the potential value of a routine GNV 

programme with the 9-valent HPV vaccine among 12-year-olds in Hong Kong to reduce 

the public health and economic burden of HPV-related diseases.66 

Conclusion 

The global burden of HPV-attributable cancers and diseases is substantial for both males 

and females. Evidence supporting the clinical effectiveness of HPV vaccines is 

underpinned by more than 20 years of clinical development and real-world experience. 

HPV vaccination in early adolescence, particularly at ages 9–14 years and before 

exposure to HPV, can help protect both males and females against certain HPV-related 

cancers and diseases later in life. The participating societies support gender-neutral HPV 

vaccination programmes where feasible, affordable and sustainable, while maintaining 

high vaccination coverage among girls aged 9–14 years as the primary target population. 

Gender-neutral vaccination provides direct protection to boys and men and may further 

reduce HPV transmission and the burden of HPV-related diseases and cancers at the 

population level. Decisions on implementation should consider local disease burden, 

existing vaccination coverage, cost-effectiveness, vaccine supply, equity and health-

system capacity. Continued surveillance of HPV infection, genotype distribution, vaccine 

uptake and HPV-related disease trends will be essential to monitor programme impact 

and guide policy refinement. Further regional research, including health economic 



evaluations and studies on HPV-related cancers beyond the cervix, is also warranted to 

inform implementation strategies across diverse settings. 

 

25th Sept 2026 

  



References 

1. World Health Organization. Human papillomavirus and cancer. Available from: 

https://www.who.int/news-room/fact-sheets/detail/human-papilloma-virus-and-

cancer. Accessed 9 February 2025. 

2. US Centers for Disease Control and Prevention. Chapter 11: Human 

Papillomavirus. Available from: https://www.cdc.gov/pinkbook/hcp/table-of-

contents/chapter-11-human-papillomavirus.html. Accessed 9 February 2025. 

3. World Health Organization. Human papillomavirus vaccines: WHO Position 

Paper, May 2017. Weekly Epidemiol Rec 2017;19:241-268.  

4. Derkay CS, Bluher AE. Recurrent respiratory papillomatosis: Update 2018. Curr 

Opin Otolaryngol Head Neck Surg 2018;26:421-425.  

5. Smith JS, Melendy A, Rana RK, Pimenta JM. Age-specific prevalence of infection 

with human papillomavirus in females: A global review. J Adolesc Health 

2008;43(4 Suppl):S5-S25.e41. 

6. Smith JS, Gilbert PA, Melendy A, Rana RK, Pimenta JM. Age-specific prevalence 

of human papillomavirus infection in males: A global review. J Adolesc Health 

2011;48:540-552. 

7. Unger ER, Fajman NN, Maloney EM, et al. Anogenital human papillomavirus in 

sexually abused and nonabused children: A multicenter study. Pediatrics 

2011;128:e658-e665.  

8. Stevens-Simon C, Nelligan D, Breese P, Jenny C, Douglas JM Jr. The prevalence of 

genital human papillomavirus infections in abused and nonabused 

preadolescent girls. Pediatrics 2000;106:645-649. 

9. Gutman LT, St Claire K, Herman-Giddens ME, Johnston WW, Phelps WC. 

Evaluation of sexually abused and nonabused young girls for intravaginal 

human papillomavirus infection. Am J Dis Child 1992;146:694-699. 

10. Bacopoulou F, Karakitsos P, Kottaridi C, et al. Genital HPV in children and 

adolescents: Does sexual activity make a difference? J Pediatr Adolesc Gynecol 

2016;29:228-233. 

11. de Sanjosé S, Serrano B, Tous S, et al. Burden of human papillomavirus (HPV)-

related cancers attributable to HPVs 6/11/16/18/31/33/45/52 and 58. JNCI 

Cancer Spectr 2019;2:pky045. 

12. Forman D, de Martel C, Lacey CJ, et al. Global burden of human papillomavirus 

https://www.who.int/news-room/fact-sheets/detail/human-papilloma-virus-and-cancer.%20Accessed%209%20February%202025
https://www.who.int/news-room/fact-sheets/detail/human-papilloma-virus-and-cancer.%20Accessed%209%20February%202025


and related diseases. Vaccine 2012;30 Suppl 5:F12-F23. 

13. de Martel C, Georges D, Bray F, Ferlay J, Clifford GM. Global burden of cancer 

attributable to infections in 2018: A worldwide incidence analysis. Lancet Glob 

Health 2020;8:e180-e190. 

14. Singh D, Vignat J, Lorenzoni V, et al. Global estimates of incidence and mortality 

of cervical cancer in 2020: A baseline analysis of the WHO Global Cervical 

Cancer Elimination Initiative. Lancet Glob Health 2023;11:e197-e206.  

15. World Health Organization. Cancers Attributable to Infections. Available from: 

https://gco.iarc.fr/causes/infections/tools-

pie?mode=2&sex=0&population=who&continent=0&country=0&population_grou

p=0&cancer=0&key=attr_cases&lock_scale=0&pie_mode=1&nb_results=5. 

Accessed 9 February 2025.  

16. Bruni L, Albero G, Serrano B, et al. Human Papillomavirus and Related Diseases 

in the World. Summary Report 10 March 2023. Available from: 

https://hpvcentre.net/statistics/reports/XWX.pdf. Accessed 9 February 2025.  

17. Plummer M, de Martel C, Vignat J, Ferlay J, Bray F, Franceschi S. Global burden of 

cancers attributable to infections in 2012: A synthetic analysis. Lancet Glob 

Health 2016;4:e609-e616. 

18. de Martel C, Plummer M, Vignat J, Franceschi S. Worldwide burden of cancer 

attributable to HPV by site, country and HPV type. Int J Cancer 2017;141:664-

670. 

19. Ngu Siew-fei, et al. 2024 Hong Kong College of Obstetricians and 

Gynaecologists guidelines for cervical cancer prevention and screening. Hong 

Kong Med J 2024;30:488-497. 

20. The Family Planning Association of Hong Kong. Cervical Screening and HPV 

Vaccine. Available from: https://www.famplan.org.hk/en/health-info/common-

gynaecological-diseases/cervical-screening-and-hpv-vaccine. Accessed 9 

February 2025. 

21. Kjaer SK, Nygård M, Sundström K, et al. Final analysis of a 14-year long-term 

follow-up study of the effectiveness and immunogenicity of the quadrivalent 

human papillomavirus vaccine in women from four Nordic countries. 

EClinicalMedicine 2020;23:100401.   

22. Ferris DG, Samakoses R, Block SL, et al. 4-valent human papillomavirus (4vHPV) 



vaccine in preadolescents and adolescents after 10 years. Pediatrics 

2017;140:e20163947.  

23. Olsson S, Luxembourg A. Long-term immunogenicity and effectiveness of the 

9-valent HPV (9vHPV) vaccine in preadolescents and adolescents after 10 

years of follow-up. Available from: 

https://www.eurogin.com/content/dam/Informa/eurogin/2022/pdf/abstracts/EUR

OGIN-2022_Free-Communications.pdf. Accessed 9 February 2025.   

24. Kjaer SK, Falkenthal TEH, Sundström K, et al. Long-term effectiveness of the 

nine-valent human papillomavirus vaccine: Interim results after 12 years of 

follow-up in Scandinavian women. Hum Vaccin Immunother 2024;20:2377903. 

25. Lei J, Ploner A, Elfström KM, et al. HPV vaccination and the risk of invasive 

cervical cancer. N Engl J Med 2020;383:1340-1348.  

26. Drolet M, Bénard É, Pérez N, Brisson M, HPV Vaccination Impact Study Group. 

Population-level impact and herd effects following the introduction of human 

papillomavirus vaccination programmes: Updated systematic review and 

meta-analysis. Lancet 2019;394:497-509. 

27. Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 

2023;73(1):17-48. 

28. World Health Organization. Global strategy to accelerate the elimination of 

cervical cancer as a public health problem. Available from: 

https://www.medbox.org/pdf/5fb3dd2d1ead54136a6ce582. Accessed 20 

February 2025. 

29. Human papillomavirus vaccines: WHO position paper (2022 update). Available 

from: https://www.iccp-portal.org/system/files/resources/WER9750-645-672-

eng-fre.pdf. Accessed 20 February 2025. 

30. Centre for Health Protection, Department of Health, The Government of the 

Hong Kong Special Administrative Region. Cervical Cancer. Available from: 

https://www.chp.gov.hk/en/healthtopics/content/25/56.html. Accessed 9 

February 2025 

31. Kwan MYW. Human Papilloma Virus Infection: Its Consequences and 

Prevention. Journal of The Society of Physicians of Hong Kong. April 2025. 

Available from: https://www.sophysicianshk.org/Journal/2025_04.pdf. Accessed 

22 September 2026. 



32. Centre for Health Protection, Department of Health, The Government of the 

Hong Kong Special Administrative Region. Human papillomavirus (HPV) 

vaccination. Available from: https://www.chp.gov.hk/en/features/102146.html. 

Accessed 9 February 2025. 

33. Centre for Health Protection, Department of Health, The Government of the 

Hong Kong Special Administrative Region. Human Papillomavirus (HPV) 

Vaccination Catch-up Programme. Available from: 

https://www.chp.gov.hk/en/features/108084.html. Accessed 9 February 2025. 

34. Lewis RM, Markowitz LE, Gargano JW, Steinau M, Unger ER. Prevalence of genital 

human papillomavirus among sexually experienced males and females aged 

14-59 years, United States, 2013-2014. J Infect Dis 2018;217:869-877. 

35. Sudenga SL, Torres BN, Silva R, et al. Comparison of the natural history of 

genital hpv infection among men by country: Brazil, Mexico, and the United 

States. Cancer Epidemiol Biomarkers Prev 2017;26:1043-1052. 

36. Giuliano AR, Viscidi R, Torres BN, et al. Seroconversion following anal and 

genital HPV infection in men: The HIM study. Papillomavirus Res 2015;1:109-

115. 

37. Lu B, Viscidi RP, Wu Y, et al. Prevalent serum antibody is not a marker of 

immune protection against acquisition of oncogenic HPV16 in men. Cancer 

Res 2012;72:676-685. 

38. Lu B, Hagensee ME, Lee JH, et al. Epidemiologic factors associated with 

seropositivity to human papillomavirus type 16 and 18 virus-like particles and 

risk of subsequent infection in men. Cancer Epidemiol Biomarkers Prev 

2010;19:511-516.  

39. Pamnani SJ, Sudenga SL, Viscidi R, et al. Impact of serum antibodies to HPV 

serotypes 6, 11, 16, and 18 to risks of subsequent genital HPV infections in 

men: The HIM study. Cancer Res 2016;76:6066-6075. 

40. Pamnani SJ, Sudenga SL, Rollison DE, et al. Recurrence of genital infections with 

9 human papillomavirus (HPV) vaccine types (6, 11, 16, 18, 31, 33, 45, 52, and 

58) among men in the HPV infection in men (HIM) study. J Infect Dis 

2018;218:1219-1227. 

41. Giuliano AR, Sirak B, Abrahamsen M, et al. Genital wart recurrence among men 

residing in Brazil, Mexico, and the United States. J Infect Dis 2019;219:703-710. 



42. US Centers for Disease Control and Prevention. Cancers linked with HPV each 

year. Available from: https://www.cdc.gov/cancer/hpv/cases.html. Accessed 12 

February 2025. 

43. Mashberg A, Boffetta P, Winkelman R, Garfinkel L. Tobacco smoking, alcohol 

drinking, and cancer of the oral cavity and oropharynx among U.S. veterans. 

Cancer 1993;72:1369-1375.  

44. Gillison ML, Koch WM, Capone RB, et al. Evidence for a causal association 

between human papillomavirus and a subset of head and neck cancers. J Natl 

Cancer Inst 2000;92:709-720. 

45. Gillison ML, Broutian T, Pickard RK, et al. Prevalence of oral HPV infection in the 

United States, 2009-2010. JAMA 2012;307:693-703. 

46. Lorenzoni V, Chaturvedi AK, Vignat J, Laversanne M, Bray F, Vaccarella S. The 

current burden of oropharyngeal cancer: A global assessment based on 

GLOBOCAN 2020. Cancer Epidemiol Biomarkers Prev 2022;31:2054-2062. 

47. Roman BR, Aragones A. Epidemiology and incidence of HPV-related cancers of 

the head and neck. J Surg Oncol 2021;124:920-922. 

48. Götz C, Bischof C, Wolff KD, Kolk A. Detection of HPV infection in head and neck 

cancers: Promise and pitfalls in the last ten years: A meta-analysis. Mol Clin 

Oncol 2019;10:17-28. 

49. Licitra L, Zigon G, Gatta G, Sánchez MJ, Berrino F; EUROCARE Working Group. 

Human papillomavirus in HNSCC: a European epidemiologic perspective. 

Hematol Oncol Clin North Am 2008;22:1143-viii. 

50. Chaturvedi AK, Engels EA, Anderson WF, Gillison ML. Incidence trends for human 

papillomavirus-related and -unrelated oral squamous cell carcinomas in the 

United States. J Clin Oncol 2008;26:612-619. 

51. Van Dyne EA, Henley SJ, Saraiya M, Thomas CC, Markowitz LE, Benard VB. Trends 

in human papillomavirus-associated cancers - United States, 1999-2015. 

MMWR Morb Mortal Wkly Rep 2018;67:918-924. 

52. Hong Kong Cancer Registry. CanSQS – all ages [tonsil, oropharynx; 2011–2020]. 

Available from: https://www3.ha.org.hk/cancereg/allages.asp. Accessed 20 

February 2025. 

53. Ng WT, Wong ECY, Lee VHF, Chan JYW, Lee AWM. Head and neck cancer in Hong 

Kong. Jpn J Clin Oncol 2018;48:13-21. 



54. Chen Z, Chan ABW, Kam LS, et al. Changes in the incidence and human 

papillomavirus-positive portion of oropharyngeal squamous cell carcinoma in 

Hong Kong. Cancers (Basel) 2024;16:226. 

55. Jun HW, Ji YB, Song CM, Myung JK, Park HJ, Tae K. Positive rate of human 

papillomavirus and its trend in head and neck cancer in South Korea. Front 

Surg 2022;8:833048. 

56. Lorenzatti Hiles G, Chang KP, Bellile EL, Wang CI, Yen WC, Goudsmit CM, et al. 

Understanding the impact of high-risk human papillomavirus on 

oropharyngeal squamous cell carcinomas in Taiwan: A retrospective cohort 

study. PLoS One 2021;16:e0250530. 

57. Wang CP, Chen TC, Hsu WL, Hsiao JR, Chen PR, Chen MK, et al. Rising incidence 

of HPV-positive oropharyngeal cancer in Taiwan between 1999 and 2014 where 

betel nut chewing is common. BMC Cancer 2022;22:296. 

58. Chaturvedi AK, Graubard BI, Broutian T, et al. Prevalence of Oral HPV Infection in 

Unvaccinated Men and Women in the United States, 2009-2016. JAMA 

2019;322:977-979. 

59. DeKloe J, Urdang ZD, Martinez Outschoorn UE, Curry JM. Effects of HPV 

vaccination on the development of HPV-related cancers: A retrospective 

analysis of a United States-based cohort. J Clin Oncol 

2024;42(16_suppl):10507. 

60. Chaturvedi AK, Graubard BI, Broutian T, et al. Effect of prophylactic human 

papillomavirus (HPV) vaccination on oral HPV infections among young adults 

in the United States. J Clin Oncol 2018;36:262-267.  

61. Nielsen KJ, Jakobsen KK, Jensen JS, Grønhøj C, Von Buchwald C. The effect of 

prophylactic HPV vaccines on oral and oropharyngeal HPV infection-A 

systematic review. Viruses 2021;13:1339. 

62. Giuliano AR, Wilkin T, Bautista OM, et al. Design of a phase III efficacy, 

immunogenicity, and safety study of 9-valent human papillomavirus vaccine 

in prevention of oral persistent infection in men. Contemp Clin Trials 

2022;115:106592. 

63. Min KJ, Ouh YT, Bae S, et al. Position statement about gender-neutral HPV 

vaccination in Korea. Vaccines (Basel) 2024;12:1110. 

64. Wang W. The role of personal health beliefs and altruistic beliefs in young 



Chinese adult men's acceptance of the human papillomavirus vaccine. Sci 

Rep 2024;14:20341.  

65. Brisson M, Bénard É, Drolet M, et al. Population-level impact, herd immunity, 

and elimination after human papillomavirus vaccination: A systematic review 

and meta-analysis of predictions from transmission-dynamic models. Lancet 

Public Health 2016;1:e8-e17. 

66. Cheung TH, Cheng SSY, Hsu D, et al. Health impact and cost-effectiveness of 

implementing gender-neutral vaccination with the 9-valent HPV vaccine in 

Hong Kong. Hum Vaccin Immunother 2023;19:2184605. 


