What Are the Barriers to Human Papillomavirus Vaccination for Male in South Korea?
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Abstract
The human papillomavirus (HPV) virus causes genital warts, a sexually transmitted disease, as well as cervical and vulvar cancer in females and penile cancer in males. In addition, it this virus causes various diseases, including head and neck cancer and anal cancer. Vaccines can prevent malignant tumors caused by the HPV virus, and various projects are being conducted to eradicate HPV worldwide. The national inoculation program is a representative project among them. In Korea, only females are vaccinated; males are not included in the national mandatory vaccination list. Various reasons preventing HPV vaccination for males include cost-effectiveness, fear and misperception of side effects after vaccination, problems with the effectiveness of vaccination, and lack of social awareness about the need for vaccination, including parents, and the lack of research on male HPV disease. As female’s right to health is emphasized, HPV disease, which has become more important in treatment, will never be cured if it is managed only for females. Because the disease is transmitted sexually, managing and controlling HPV in males is also essential. In that sense, males must also be included as nationally required vaccination targets.
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INTRODUCTION
Human papillomavirus (HPV) belongs to papillomaviridae and is a non-enveloped double-stranded DNA virus [1]. There are approximately 250 species of this virus among vertebrates, and 30-40 of these cause diseases in the genital and anal areas [2]. This virus mainly invades the epithelial cells, and the mucosal layer of the epidermis has a long incubation period and remains in the human body for a long time. In most cases, the infection site is localized, with many infections asymptomatic. The virus disappears naturally after approximately 18 months without any special treatment [3]. Approximately 20 of these viruses are classified as high-risk and cause malignant tumors. Some are low-risk and cause diseases, such as genital warts. When infected with this virus, the following can result: head and neck cancer, anal cancer, genital warts in both males and females, cervical cancer and vulvar cancer in females, and penile cancer in males. This virus drew attention because of its close association with cervical cancer in females. Since then, the finding that vaccines can prevent cancer caused by this virus resulted in a Nobel Prize, and many countries are making efforts to cure the disease to promote female’s right to health. In 2018, the World Health Organization (WHO) urged the world to participate in treating HPV-related diseases and making efforts to prevent diseases using vaccines, stating the following.

	“Cervical cancer affects over half a million women each year, and kills a quarter of a million. One woman dies of cervical cancer every two minutes, making it one of the greatest threats to women’s health. If we don’t act, deaths from cervical cancer will rise by almost 50% by 2030.
	Cervical cancer strikes women in the prime of life. These women are raising children, caring for their families and contributing to the social and economic fabric of their communities.
	But it doesn’t have to be this way. Cervical cancer is one of the most preventable and treatable forms of cancer, as long as it is detected early and managed effectively.
	HPV vaccines are truly wonderful inventions. The fact that the research that led to the development of vaccines against HPV won a Nobel Prize speaks for itself.
	That’s why today I am calling for coordinated action globally to eliminate cervical cancer.”




CURRENT STATUS OF HPV VACCINATION IN KOREA
In Korea, a bivalent vaccine was approved in 2007 and released in September of the same year. The quadrivalent vaccine was approved in July 2008 and launched in September. In June 2016, bivalent and quadrivalent vaccines were introduced as mandatory national vaccination targets for 12-year-old female adolescents through the national vaccination support project. In July 2016, a 9-valent vaccine was launched. In 2022, the vaccination target was expanded to 13-17 years old, only for female teenagers. In the case of the low-income class, the support target was expanded to 18-26 years old for basic livelihood security recipients and the next upper class. For females up to 45 years of age, the indications for the catch-up vaccine for the 9-valent vaccine were expanded. In addition, the United States Food and Drug Administration (US FDA) approved a vaccine for head and neck cancer in 2022, and indications for head and neck cancer are expected to expand in Korea. However, females still eligible for mandatory vaccination in Korea have yet to achieve an inoculation rate of more than 75%. If the first and second vaccinations are included, the inoculation rates across all age groups are even lower.
The national mandatory vaccination targets include only 12-year-old female adolescents, not male adolescents. The age of mandatory vaccination has recently risen to 17 years old, but males do not receive state support regardless of age. Recently, to promote female’s health, the government and the legislative body enacted a policy that includes males and inoculates adolescents until 12 or 17. In addition, this policy was also supported by the President’s pledge. With inclusion, there has been increasing interest in including males in the inoculation target. The vaccination age was also extended to the age at which vaccination is effective, and the indication for the catch-up vaccine was extended to 45 years of age for females, while it remained at 26 years for males. The above is not because there is no effect in males but because there needs to be more research on male diseases. Therefore, expanding the vaccination age is impossible because the basis for implementation has yet to be established. In addition, there are practical barriers to male vaccination in many areas. The following examines various factors that hinder vaccination in all aspects of politics, economy, society, and medicine.

PRACTICAL BARRIERS TO HPV VACCINATION IN MALES
1. Characteristics of the Disease - HPV-related Diseases in Males
At first, HPV was called the cervical cancer virus, and the HPV vaccine was also called the “cervical cancer vaccine.” Because males do not have a uterus, the name ‘cervical cancer virus’ has reduced interest in the disease among males and created a false perception that it is a disease that only applies to females. On the other hand, the actual HPV virus causes various diseases according to several subtypes (Table 1). Among them are malignant tumors, including cervical cancer, and benign tumor diseases, such as genital warts. Genital warts are classified as a sexually transmitted disease, and the virus is transmitted through sexual intercourse between members of the opposite or same sex. Males do not have a uterus, but they play a role in transmitting the virus to females, even if there are no lesions in the male body, even if asymptomatic infection occurs. As a result, the virus can be transmitted to the woman.
Table 1 Summary of different diseases and causative different HPV subtypes
	Disease	HPV type
	Common warts

Plantar warts

Flat warts

Anogenital warts

Anal dysplasia (lesions)

Genital cancers









Epidermodysplasia verruciformis

Focal epithelial hyperplasia (mouth)

Mouth papillomas

Oropharyngeal cancer

Verrucous cyst

Laryngeal papillomatosis	2, 7, 22

1, 2, 4, 63

3, 10, 28

6, 11, 42, 44, and others

6, 16, 18, 31, 53, 58

ㅤ∙Highest risk: 16, 18, 31, 45

ㅤ∙Other high-risk: 33, 35, 39, 51, 52, 56, 58, 59

ㅤ∙Probably high-risk: 26, 53, 66, 68, 73, 82

Over 15 forms

13, 32

6, 7, 11, 16, 32

16

60

6, 11


HPV: human papillomavirus.


In 2020, the US FDA added indications for vaccines against head and neck cancer. Head and neck malignancies are associated with HPV in many parts and have attracted much attention [4]. The association of HPV virus-associated head and neck cancers with risk factors, including oral sex, number of partners, and duration of oral sex, has been studied.
Genital warts is a disease with the highest prevalence among HPV-related diseases worldwide. This disease occurs in an estimated 30 million people annually, and the number shows an increasing trend every year. In a study conducted in Korea, genital warts showed a continuous increase in males and a decrease in females after 2012 [5]. According to data recently presented at the Korean Society of Urogenital Infection (e.g., Sang-Rak Bae), the number of male patients increased by 351% from 2007 to 2018. The prevalence increased by 334% from 132.8 to 443.6 per 100,000 people, and it occurred most frequently in the 25–29-year-old age group among the sexually active age groups. Associated health care costs have increased more than tenfold (Fig. 1). Even in the case of genital warts that do not cause malignant tumors, while not paying attention, the number of patients increased more than threefold. Recently, the age of first sexual experience has decreased, and the percentage of sexual experience is also growing. Accordingly, the risk of sexually transmitted diseases is also increasing [6].
[image: Fig. 1]
Fig. 1 Number of patients, prevalence, and related medical costs of male genital warts from 2007 to 2018. (A) Number of patients by year. (B) Prevalence by year. (C) Changes in prevalence by age.


2. Cost-effectiveness
In January 2020, a commissioned study was conducted on the cost-effectiveness of the HPV vaccine. The study announced that expanding the vaccination target age in females was more effective than expanding the vaccination target in males. As of 2018, there were 240,000 12-year-old males, and vaccinating them will cost approximately 45 billion won. On the other hand, because the cost of male HPV-related diseases is reduced by 20 billion won, it shows an effect equivalent to half of the input. On the other hand, if approximately 42 billion won worth of vaccination was administered to 220,000 12-year-old females during the same period, it would reduce the costs caused by diseases by 160 billion won. Therefore, there is an effect of four times compared to the input cost. If both males and females are vaccinated at 90 billion won, the cost of the related diseases is reduced to 180 billion won, which is twice as effective as the input cost. Therefore, it was reported that it is more efficient to focus vaccination on females than on males. Nevertheless, this conclusion does not consider the pathophysiology of HPV transmission and only considers the prevalence and incidence while excluding the relevance of sexual intercourse. In addition, because the prevalence of other diseases except for genital warts is remarkably low in males, the number of patients and treatment costs are relatively low compared to cervical cancer, a major female cancer. In addition, the contribution to the actual disease is inevitably low because it is impossible to know whether a man has the virus through a process, such as screening or examination.
Many studies have examined the cost-effectiveness for males. Studies conducted in foreign countries reported that vaccination for males is cost-effective [7-13]. In particular, there is cost-effectiveness when the vaccination of females is less than 75% [8,11,13]. On the other hand, some studies claim there is no cost-effectiveness [14-17]. In a foreign study, herd immunity occurs when the vaccination rate of one sex is 75% or higher or when the vaccination rate is 50% or higher, regardless of sex. Hence, further vaccination is not cost-effective. The results of this study are also cited by WHO [18]. Medical resources are limited in all countries, but where to focus is important when determining cost-effectiveness. Factors, such as vaccine price, vaccination rate, the scale of the treatment cost for related diseases, awareness of diseases, and common opinions, are considered to determine cost-effectiveness. Unfortunately, studies on these aspects are lacking in Korea, and appropriate analysis is impossible due to the lack of research and evidence on male diseases.

3. Efficacy Problem of Male Inoculation
Viruses cause disease by infecting epithelial cells. In particular, because it is difficult to invade the mucosal layer in males, in most cases, diseases occur in the genitals, scrotum, and skin around the genitals. In addition, the HPV virus disappears naturally after approximately 18 months of infection. Thus, over time, the disease disappears without treatment. For this reason, asymptomatic infections can occur. In addition, it is difficult for males to recognize the need for vaccination because the disease rarely occurs in males. In most cases, a girlfriend or wife recommends vaccination. Therefore, more publicity and notification about the burden and risk of diseases occurring in males are needed to help them recognize and implement the need for vaccination.
In addition, a study shows that males have a lower immune response than females, even if they receive the same vaccine [19]. This study reported that the infection duration in males was shorter than in females, HPV infection in males occurred in keratinized epithelial cells, and it was difficult for the antibodies formed by the vaccine to reach the epithelial cells. As a result, they reported that the vaccine had a low effect on actual viral infections in males. In the mucosal epithelium, females showed an antibody formation rate of approximately 32.5%, while males showed a low antibody formation rate of 12.2%.
Because the HPV virus can be transmitted through sexual intercourse, it is most effective to be vaccinated before the first sexual experience and in the form of a catch-up afterward. According to a recent report on adolescent sexual health in Korea, the age of first sexual experience has decreased significantly to around 13 years of age, and the rate of sexual experience is also increasing. In the United States, a recommendation to implement the vaccination age from nine years old was announced based on a similar trend [20].

4. Vaccine-related Side Effects Issues
Recently, legislation was introduced for national vaccinations for males. This legislative proposal suggests expanding the vaccination target to include male adolescents in the mandatory vaccination target, even though the target age is different. On the other hand, there are also opinions against this proposition, citing the vaccine’s side effects. Currently, according to the WHO report, 37 out of 38 OECD member countries require the HPV vaccination as a mandatory vaccination, and 20 countries also include males in the compulsory vaccination target. Among these are developed countries in North America and Europe, including the United States, the United Kingdom, France, Canada, Germany, and Italy. In Japan in 2013, there was an incident where the vaccination recommendation was withdrawn due to side effects after the HPV vaccination [21]. At that time, death, cervical cancer, and permanent paraplegia were mentioned as side effects. However, Japan’s Ministry of Health and Welfare concluded in January 2014 that the adverse reaction was unrelated to the vaccine. In 2016, a study published at the University of Tokyo found that the HPV vaccine causes brain damage and paralysis. This paper was withdrawn because of overdose and inappropriate experimental processes. In addition, it was reported that complex regional pain syndrome and postural orthostatic tachycardia syndrome are side effects of the vaccines in Japan. However, the WHO and the US Centers for Disease Control and Prevention concluded that vaccination is safe and shows clear benefits. A study in Japan reported that illness and death due to HPV-related diseases occurred when vaccination was not performed for a certain period, resulting in worse outcomes than vaccination [22]. In Korea, the Korea Centers for Disease Control and Prevention vaccination assistant announces as follows.
∙The HPV vaccine is considered a very safe vaccine. Severe adverse reactions related to the HPV vaccine occurred in less than 0.1% but showed a similar incidence and similar responses in both vaccine or placebo groups.
∙The most common local adverse reaction is pain at the injection site; swelling, redness, and hives may also occur. Injection site pain was reported relatively commonly (~80%). Approximately 6% of patients reported pain even when they were still or that interfered with daily activities, but most recovered within a few days without special treatment.
∙Fever, nausea, headache, and myalgia have been reported as systemic adverse reactions. Severe adverse reactions, including severe allergic reactions such as anaphylaxis, may occur but are extremely rare and do not have an exceptionally high frequency compared to other infant vaccines.
∙Some may temporarily lose consciousness and fall after vaccination due to extreme tension or pain at the injection site during vaccination. This can occur not only with the HPV vaccine but also with other preventive vaccinations and mainly occurs when group vaccination is performed in adolescents and young adults. Although fainting itself is temporary, it is vital to prevent injury in the event of a fall.
Adverse reactions by vaccination, https://nip.kdca.go.kr/irhp/infm/goVcntInfo.do?menuLv=1&menuCd=151 
Since the national vaccination was implemented in 2016, vaccine-related adverse reactions have been reported very rarely, about 0.0075% (As of June 24, 2019, 90 adverse reactions out of 1,192,771 total reports).

5. Recognition of Members of Society
A recent study reported that parents must recognize the need for vaccination for male adolescents [23]. It was found that mothers of sons have low awareness of the need for HPV vaccination and, in many cases, show hesitation. Approximately 11.5% of mothers had already been vaccinated or were willing to be vaccinated, and approximately 61% responded that they had not decided whether to be vaccinated. The presence of a daughter as a family member, the mother’s HPV-related disease, and general awareness of HPV were significant determining factors. The previous name of the HPV, ‘the cervical cancer virus’, was the main reason preventing males from vaccination because males mistakenly perceived it as a disease that did not apply to them.
Various advertisements and media have recently improved awareness, and the name has changed to ‘human papillomavirus’. Accordingly, there is a change in perception that this disease can also occur in males and that male’s participation is essential for preventing or eradicating female’s diseases. Therefore, it is believed that a change in awareness of the need for vaccination is also possible.
In addition, the world is currently fighting COVID-19, a global infectious disease. To prevent infectious diseases, all citizens have learned that it is necessary to block the source of infection, avoid contact with the source of infection, and prevent penetration into the human body at the last stage. Therefore, people have been i) keeping their social distance, ii) isolating confirmed cases, and iii) wearing masks to prevent the virus from penetrating the human body. In addition, iv) vaccination was performed to increase immunity against the virus. The HPV virus is also an ‘infectious disease’ like COVID-19. i) Using condoms, ii) avoiding risky or indiscriminate sexual activity, and iii) similarly, boosting immunity to viruses through vaccination is helpful against disease. Hence a better response to HPV viral disease can be expected if the awareness that the HPV virus is an ‘infectious disease’ is more widespread.

6. Lack of Research on HPV in Males
Many studies have been conducted on HPV-related diseases in females, and many are ongoing. Valid grounds are presented based on the data and analysis, and the need for vaccination is asserted. On the other hand, studies on HPV-related diseases in Korean males are scarce [24,25]. Since females are screened for cancer through screening tests and health checkups, they can detect and treat HPV infections and related diseases relatively early compared to males. In the case of males, however, it is diagnosed only after diseases, including penile cancer, head and neck cancer, and anal cancer, have occurred. It is difficult to confirm through screening or examination of epidermal lesions, and it is impossible to confirm whether or not the virus is present. In addition, the probability of male genital malignant tumor occurrence is very low, so the related medical cost is low. A low probability of occurrence can be cited as a reason for the low associated medical costs. On the other hand, penile cancer is very invasive, with a high mortality rate and a very low 5-year survival rate, resulting in an abysmal prognosis. Some studies have investigated the presence of high-risk groups by analyzing the gene subtypes in some genital warts [26].
Penile cancer is a very rare male malignancy. In an overseas study, the probability of HPV DNA being identified in penile cancer is approximately 33.1%. In the case of high-grade prostate intraepithelial neoplasia, it is 87.1%, and HPV 16 is most commonly observed [27]. Nevertheless, no population-based study has been conducted in Korea.
Various randomized studies have also been conducted on the effects of male vaccination in foreign countries [28-30]. However, studies targeting adult males have not yet been conducted in Korea. Setting up a vaccination plan, expanding indications, and developing various indications according to the reality of Korea simply by reflecting the results of foreign countries will be challenging. In this regard, the study that the HPV vaccine increases the natural pregnancy rate in infertility or subfertility is particularly noteworthy given that Korea has entered an aging society with a low birth rate [31,32]. HPV-confirmed sperm motility decreases, resulting in a low fertility rate. Therefore, studies that showed an increase in the natural pregnancy rate after HIV vaccination in males are noteworthy. However, in Korea, the indication for vaccination is 26 years or older, and most males in infertile and sterile couples are 30 years or older. Therefore, it is difficult to verify the results of this study in Korea. Currently, the need for more research is blocking the expansion of indications. Still, it is expected that it will be able to expand to various indications if more evidence is accumulated in the future.


CONCLUSIONS
HPV-related diseases in males have received scarce attention, and few studies have been conducted on them. The need for vaccination in males has not been actively considered because of the misperception that HPV-related diseases are confined to females. In addition, with the emphasis on limited medical resources, medical costs, and cost-effectiveness within the budget, the focus has been on the vaccination of females. Projects and policies for vaccines have been promoted in the direction of expanding indications and age in females. Gender-neutral vaccination is currently being practiced in many countries, particularly in developing and lower-middle-income countries (e.g., Bhutan and Guyana). As of April 2022, more than 140 countries are running vaccination programs for females, and approximately 62 countries include males. Cervical cancer is one of the diseases that must be eradicated in Korea to secure female’s right to health. However, although the disease occurs in females, the characteristics of HPV mean that both males and females can be carriers of the virus and contribute equally to the development of the disease. Therefore, attention should be paid to HPV-related diseases in males, and vaccination should also be promoted in males. Such efforts can reduce the occurrence of malignant tumors in females, reduce various other malignant tumors and sexually transmitted diseases, promote health, and prevent diseases in both males and females.


ACKNOWLEDGMENTS
The Korean Association of Urogenital Tract Infections and Inflammation supported this work.

Footnotes
CONFLICT OF INTEREST
No potential conflict of interest relevant to this article was reported.
AUTHOR CONTRIBUTIONS
S.B. participated in data collection and wrote the manuscript. S.B. and S.K. participated in the study design and performed the statistical analysis. S.B. participated in the study design and coordination and helped to draft the manuscript. All authors read and approved the final manuscript.

References
1. Pahud BA, Ault KA. 2015;The expanded impact of human papillo-mavirus vaccine. Infect Dis Clin North Am 29:715–24.
	10.1016/j.idc.2015.07.007. 26610422. 
2. Burd EM. 2003;Human papillomavirus and cervical cancer. Clin Microbiol Rev 16:1–17.
	10.1128/CMR.16.1.1-17.2003. 12525422. PMC145302. 
3. Giuliano AR, Lu B, Nielson CM, Flores R, Papenfuss MR, Lee JH, et al. 2008;Age-specific prevalence, incidence, and duration of human papillomavirus infections in a cohort of 290 US men. J Infect Dis 198:827–35.
	10.1086/591095. 18657037. 
4. Drake VE, Fakhry C, Windon MJ, Stewart CM, Akst L, Hillel A, et al. 2021;Timing, number, and type of sexual partners associated with risk of oropharyngeal cancer. Cancer 127:1029–38.
	10.1002/cncr.33346. 33426652. PMC8035131. 
5. Park YJ, Kim JM, Lee BR, Kim TH, Lee EG. 2018;Annual prevalence and economic burden of genital warts in Korea: Health Insurance Review and Assessment (HIRA) service data from 2007 to 2015. Epidemiol Infect 146:177–86.
	10.1017/S0950268817002813. 29235433. PMC9134747. 
6. Jang I, Choi EH. 2020;Trends in sexual intercourse, sex education experience, and contraception among adolescents in Korea: based on Korea Youth Risk Behavior Web-based Survey from 2006 to 2019. J Korean Soc Sch Health 33:79–88.
	
7. Bresse X, Goergen C, Prager B, Joura E. 2014;Universal vaccination with the quadrivalent HPV vaccine in Austria: impact on virus circulation, public health and cost-effectiveness analysis. Expert Rev Pharmacoecon Outcomes Res 14:269–81.
	10.1586/14737167.2014.881253. 24450951. 
8. Chesson HW, Meites E, Ekwueme DU, Saraiya M, Markowitz LE. 2020;Cost-effectiveness of HPV vaccination for adults through age 45 years in the United States: estimates from a simplified transmission model. Vaccine 38:8032–9.
	10.1016/j.vaccine.2020.10.019. 33121846. 
9. Elbasha EH, Dasbach EJ. 2010;Impact of vaccinating boys and men against HPV in the United States. Vaccine 28:6858–67.
	10.1016/j.vaccine.2010.08.030. 20713101. 
10. Haeussler K, Marcellusi A, Mennini FS, Favato G, Picardo M, Garganese G, et al. 2015;Cost-effectiveness analysis of universal human papillomavirus vaccination using a dynamic Bayesian methodology: the BEST II study. Value Health 18:956–68.
	10.1016/j.jval.2015.08.010. 26686779. 
11. Kim JJ, Andres-Beck B, Goldie SJ. 2007;The value of including boys in an HPV vaccination programme: a cost-effectiveness analysis in a low-resource setting. Br J Cancer 97:1322–8.
	10.1038/sj.bjc.6604023. 17923869. PMC2360471. 
12. Olsen J, Jepsen MR. 2010;Human papillomavirus transmission and cost-effectiveness of introducing quadrivalent HPV vaccination in Denmark. Int J Technol Assess Health Care 26:183–91.
	10.1017/S0266462310000085. 20392322. 
13. Sharma M, Sy S, Kim JJ. 2016;The value of male human papillo-mavirus vaccination in preventing cervical cancer and genital warts in a low-resource setting. BJOG 123:917–26.
	10.1111/1471-0528.13503. 26176301. 
14. Elbasha EH, Dasbach EJ, Insinga RP, Haupt RM, Barr E. 2009;Age-based programs for vaccination against HPV. Value Health 12:697–707.
	10.1111/j.1524-4733.2009.00512.x. 19490561. 
15. Insinga RP, Dasbach EJ, Elbasha EH, Puig A, Reynales-Shige-matsu LM. 2007;Cost-effectiveness of quadrivalent human papillo-mavirus (HPV) vaccination in Mexico: a transmission dynamic model-based evaluation. Vaccine 26:128–39.
	10.1016/j.vaccine.2007.10.056. 18055075. 
16. Taira AV, Neukermans CP, Sanders GD. 2004;Evaluating human papillo-mavirus vaccination programs. Emerg Infect Dis 10:1915–23.
	10.3201/eid1011.040222. 15550200. PMC3328990. 
17. Zechmeister I, Blasio BF, Garnett G, Neilson AR, Siebert U. 2009;Cost-effectiveness analysis of human papillomavirus-vacci-nation programs to prevent cervical cancer in Austria. Vaccine 27:5133–41.
	Erratum. 10.1016/j.vaccine.2014.03.006. 
18. Ng SS, Hutubessy R, Chaiyakunapruk N. 2018;Systematic review of cost-effectiveness studies of human papillomavirus (HPV) vaccination: 9-valent vaccine, gender-neutral and multiple age cohort vaccination. Vaccine 36:2529–44.
	10.1016/j.vaccine.2018.03.024. 29625764. 
19. Anic GM, Giuliano AR. 2011;Genital HPV infection and related lesions in men. Prev Med 53(Suppl 1):S36–41.
	10.1016/j.ypmed.2011.08.002. 21962470. PMC3495069. 
20. Meites E, Szilagyi PG, Chesson HW, Unger ER, Romero JR, Markowitz LE. 2019;Human papillomavirus vaccination for adults: updated recommendations of the Advisory Committee on Immunization Practices. MMWR Morb Mortal Wkly Rep 68:698–702.
	10.15585/mmwr.mm6832a3. 31415491. PMC6818701. 
21. Ikeda S, Ueda Y, Yagi A, Matsuzaki S, Kobayashi E, Kimura T, et al. 2019;HPV vaccination in Japan: what is happening in Japan?. Expert Rev Vaccines 18:323–5.
	10.1080/14760584.2019.1584040. 30768373. 
22. Simms KT, Hanley SJB, Smith MA, Keane A, Canfell K. 2020;Impact of HPV vaccine hesitancy on cervical cancer in Japan: a modelling study. Lancet Public Health 5:e223–34.
	10.1016/S2468-2667(20)30010-4. 32057317. 
23. Choi J, Kim S, Lee SJ, Bae S, Kim S. 2022;Human papillomavirus (HPV) vaccination intent among mothers of adolescent sons: a national survey on HPV knowledge, attitudes and beliefs in South Korea. World J Mens Health 10.5534/wjmh.210262. 35791296. 
24. Kwon T, Moon KH, Yang SH, Roh MC, Lee SH, Kim JW, et al. 2016;Multiple Human papillomavirus infection is associated with high-risk infection in male genital warts in Ulsan, Korea. J Korean Med Sci 31:371–5.
	10.3346/jkms.2016.31.3.371. 26955236. PMC4779860. 
25. Park SJ, Seo J, Ha SH, Jung GW. 2014;Prevalence and determinants of high-risk human papillomavirus infection in male genital warts. Korean J Urol 55:207–12.
	10.4111/kju.2014.55.3.207. 24648877. PMC3956951. 
26. Ryu KH, Cho JH, Lee MC, Jung TY. 2017;Type distribution of human papillomavirus in genital warts of Korean men. Urogenit Tract Infect 12:89–94.
	10.14777/uti.2017.12.2.89. 
27. Alemany L, Cubilla A, Halec G, Kasamatsu E, Masferrer E, et al. Quirós B. 2016;; HPV VVAP Study Group. Eur Urol 69:953–61.
	10.1016/j.eururo.2015.12.007. 26762611. 
28. Mikamo H, Yamagishi Y, Murata S, Yokokawa R, Han SR, Wakana A, et al. 2019;Efficacy, safety, and immunogenicity of a quadrivalent HPV vaccine in Japanese men: a randomized, Phase 3, placebo-controlled study. Vaccine 37:1651–8.
	10.1016/j.vaccine.2019.01.069. 30797638. 
29. Giuliano AR, Palefsky JM, Goldstone S, Moreira ED Jr, Penny ME, Aranda C, et al. 2011;Efficacy of quadrivalent HPV vaccine against HPV Infection and disease in males. N Engl J Med 364:401–11.
	Erratum. 10.1056/NEJMoa0909537. 21288094. PMC3495065. 
30. Harder T, Wichmann O, Klug SJ, van der Sande MAB, Wiese-Posselt M. 2018;Efficacy, effectiveness and safety of vaccination against human papillomavirus in males: a systematic review. BMC Med 16:11010.1186/s12916-018-1098-3. 30016957. PMC6050686. 
31. Garolla A, De Toni L, Bottacin A, Valente U, De Rocco Ponce M, Di Nisio A, et al. 2018;Human papillomavirus prophylactic vaccination improves reproductive outcome in infertile patients with HPV semen infection: a retrospective study. Sci Rep 8:91210.1038/s41598-018-19369-z. 29343824. PMC5772512. 
32. Ciavattini A, Marconi C, Giannella L, Delli Carpini G, Sopracordevole F, Di Giuseppe J. 2021;The impact of 9-valent HPV vaccination on couple infertility prevention: a comprehensive review. Front Med (Lausanne) 8:70079210.3389/fmed.2021.700792. 34485336. PMC8415838. 


OPS/cover.gif





