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Introduction: Human papillomavirus (HPV) infection remains one of the most commonly sexually 
transmitted infections in both females and males. HPV viruses are associated with several manifestations 
including genital warts, but more importantly for urology practitioners, cervical and penile carcinomas and 
recurrent genital condylomata in both sexes. The incidence of HPV-related carcinomas has increased in 
cervical, oropharyngeal, vulvar, penile, and anal cancers. Effective vaccines have been available for almost a 
decade, but widespread adoption of vaccine administration has been problematic for multiple reasons. Many 
countries (over 100) have adopted vaccine programs for females and an increasing number of countries are 
extending the indications to include males between the ages of 9-26. There still seems to be controversy 
surrounding these universal vaccination programs as well as some ethical and practical concerns regarding 
the administration of a vaccine for diseases that are associated with sexual contact in both sexes, especially 
during the early adolescent years.
Objective: The objective was to provide a review of the available literature so pediatric and adult urologists 
may be more aware of the issues related to HPV vaccination in order to more effectively counsel patients 
and parents regarding the risks, benefits, and public health issues regarding HPV vaccination. This topic 
is especially relevant to pediatric urologists who see patients in the target age group for the HPV vaccine. 
There has been an explosion of literature regarding HPV vaccination programs and the relative difficulty in 
adopting the vaccine series with a completion rate of under 50% of patients in the recommended age ranges 
for vaccination.
Methods: Articles were obtained from an extensive Medline literature search (1998-present) to evaluate the 
current HPV vaccination regimens for teenagers with special emphasis on the urologically focused disease 
burden.
Results: The adoption of universal HPV vaccination has been difficult, but appears to be increasing over 
time as public education improves and governmentally- mandated vaccine programs increase. Despite the 
ethical concerns raised, the benefits of vaccination with regard to cancer prevention outweigh the risks 
and potential side effects related to the quadrivalent vaccine administration. Clearly, more follow-up over 
time is required to document these improvements in public health. Urologists need to remain aware of 
the prevention strategies for HPV infection and should help with counseling parents and patients in the 
appropriate age groups for HPV vaccination. Urology providers need to help engage and educate the parents 
and teenage patients to help promote broader adoption of the HPV vaccine regimen.
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Benefits of HPV vaccination (pros of vaccination)

Human papillomavirus (HPV) remains the most commonly 
sexually transmitted infection in both males and females. 
The current US estimate of new HPV infections is over 
6.2 million cases each year (1,2). Many of these infections 
are asymptomatic and subclinical in nature, but certain 
viral serotypes have been implicated in causing cervical 
and penile carcinomas as well as anogenital, vulvar, vaginal, 
and oropharyngeal carcinomas. There are more than 150 
documented HPV viruses with about 40 having potential 
transmission through sexual contact (3,4). Many infections 
are asymptomatic and cleared by the host immune 
system. The oncogenic viral types (HPV 16 and 18)  
and wart-causing viral types (HPV 6 and 11) are the 
targets for the quadrivalent vaccine (Gardasil®, Merck 
& Company, Whitehouse Station, New Jersey, USA).  
A bivalent vaccine for HPV 16 and 18 has been marketed 
for female vaccine programs (Cervarix®, GSK, Research 
Triangle Park, North Carolina, USA), but has not been as 
widely marketed. In the European market, viral types 16 
and 18 account for more than 70% of cervical cancers (5). 

The cancers caused by these viruses can have devastating 
consequences including high morbidity and mortality. 
Unfortunately, the incidence of all of these primary cancer 
cases appears to be increasing (6). Approximately 40-50% 
of all penile tumors are caused by HPV infection with HPV 
16, 18, and 6 identified as the predominant viral types in 
30.8%, 6.6%, and 6.7% respectively. As noted by Backes, 
prophylactic vaccines targeting carcinogenic types HPV  
16 and 18 could potentially reduce approximately one-third 
of incident squamous cell carcinomas of the penis (7,8). For 
genital warts in both males and females, HPV 6 and HPV 
11 are the most common causative viral types. Despite wide 
adoption of Pap testing, almost 70% of cervical cancers 
are also associated with HPV 16 and 18 viral types. Male 
oropharyngeal cancers are highly associated with HPV 16 (9).  
Anal cancers are also highly associated with HPV 16 and 
18 viral types. Two effective vaccines for the oncogenic 
HPV viral serotypes have been available for almost a decade 
after the initial administrative approval in June 2006. In 
2011, the CDC extended the indications for universal use 
in male patients from ages 9-26 with additional regimens 
for catch-up dosing depending on age (10). In the USA, 
state-mandated immunization programs have increased 
the numbers of children vaccinated; however, there are 
states that do not mandate universal vaccination of school-
age children for HPV. Only Virginia and the District of 

Columbia require HPV vaccination to attend school. Many 
other states [12] have adopted education programs and 
another 8 provide funding for vaccination. The remaining 
29 states do not have specific mandates regarding the 
vaccine, but many eligible dependent children are able to 
obtain the vaccines through linkage with Medicaid or other 
state insurance programs (11). Despite these programs that 
include financial coverage of the vaccine, only about 37.6% 
of female patients and 13.9% of male patients who start 
the vaccine series actually complete the three prescribed 
doses within the 6-month time interval of administration 
as detailed from surveillance data from 2007-2013 (12). For 
females, the risk of cervical cancer and the potential for 
prevention of this devastating disease served as the impetus 
for widespread adoption of the vaccine. The increase in 
male genital lesions, penile cancer, as well as oropharyngeal 
and anogenital cancers helped extend the indications for 
this vaccine to both sexes up to the age of 26. There also 
documented benefits to male patients regarding a decrease 
in sexually-transmitted lesions from female sexual partners 
who have been vaccinated. Hariri has summarized the 
early evidence of population impact of HPV vaccines with 
moderate reductions in HPV associated pathology in the 
vaccinated groups (13). Specifically, Markowitz details a 
nationally representative survey that documents a 50% 
decrease in viral prevalence from the pre-vaccine years 
[2003-2006] to the post-vaccine era [2007-2010] (14). 
Many other studies detail the significant decline in the 
diagnosis of genital warts during this time frame as well. 
Preliminary data from Australia show that herd immunity 
may be an added benefit from the vaccine program (15). 
The ideal time to begin the vaccine series in both sexes is 
before the age of commencing sexual contact. In theory, this 
vaccination may help prevent the spread of genital warts in 
both sexes in addition to the cancer prevention rationale 
listed above. For some parents, this presents an ethical 
dilemma. The disease prevention benefits are easier to 
justify. For others, the vaccine is seen as a potential gateway 
to encouraging sexual contact at earlier ages or promoting 
higher risk sexual practices and, consequently, forms the 
basis of an argument to discourage the administration of the 
vaccine. For female patients, the argument that the vaccine 
will prevent cervical cancer appears far more persuasive than 
the counterargument of promoting earlier sexual activity 
and higher risk sexual practices. The most frequent parental 
reasons for not vaccinating teenage girls were summarized 
in the review by Darden et al. and stated the top reasons 
were that the girls with either not sexually active or a lack 
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of knowledge about the vaccine (16). For parents of male 
patients, there also seems to be a relatively high rate of 
acceptance (by both parents and physicians) regarding the 
vaccine for male teenagers, but with less emphasis than 
females (17).

There is ongoing, active scientific inquiry and clinical 
trials to extend the vaccine to include activity against more 
of the oncogenic viral subtypes for cancers invading the 
oropharyngeal and anogenital regions. Merck has a 9-valent 
vaccine (V503) including 5 additional cancer-causing 
subtypes to increase activity against these types of cancer (18). 
Sales for the Gardasil vaccine have increased over the past  
3 years (Table 1) (19). This measure serves as a surrogate for 
total vaccine doses produced by the pharmaceutical company. 
Numbers of patients actually vaccinated (either with a single 
initiation dose or complete series) are difficult to extrapolate. 
The current data regarding estimated HPV vaccination 
coverage among adolescent boys and girls aged 13-17 details 
an increase in completed vaccine series from 5.9% in 2007 
to 37.6% in 2013 for girls and 1.3% to 13.9% in boys from 
2011 to 2013 (20). 

The Advisory Committee on Immunization Practices 
(ACIP), in concert with other professional associations, 
recommends the administration schedule of vaccines (21). 
Despite the annual recommendations, there is no national 
governing body to implement these recommendations. 
In the US, school vaccination requirements are generally 
decided by each state legislature. The CDC maintains 
federal Vaccines for Children (VFC) in all 50 states and 
provides vaccine and some state Medicaid programs also 
cover underinsured and uninsured children. Many states 
appear to endorse the administration of the vaccine, but 
neither mandate universal compliance nor provide adequate 
funding for the vaccine administration (22).

Despite these objections, the public health benefits of 
the vaccine and cost effectiveness have been validated in 
multiple studies. For female patients, the cervical cancer 
prevention with vaccine administration remains superior to 
cervical cancer screening programs employing Papanicolaou 
smears alone. In a systematic review of 29 studies by Seto 
and colleagues estimated that the addition of boys to 

the vaccination programs generally exceeds traditional 
cost-effectiveness thresholds ($50,000 per QALY). They 
concluded that studies consistently show that the HPV 
vaccines can have a substantial impact on the epidemiology 
of HPV disease (23). Only longer observation of trends over 
time will validate these conclusions.

Cons of HPV vaccine administration

The benefits of vaccine administration for HPV prevention 
have been summarized in the preceding section, but what 
are the risks and downsides to widespread adoption of the 
vaccination program? The CDC published a summary 
document of adverse events reported in JAMA for vaccine 
administration from time of approval in June 2006 to 
December 2008. The study also included patterns in adverse 
events reported to the Vaccine Adverse Event Reporting 
System (VAERS) and was the first nationwide published 
HPV post licensure study. (The findings were similar 
to safety reviews of other vaccines recommended for a 
similar age group [9-26] and compared to such vaccines as 
meningitis and Tdap). Overall, the vaccine continues to be 
safe and effective and concluded that benefits continue to 
outweigh its risks. The main findings are summarized below 
as compiled from the reports with updated data to the July 
2014 report (24).

(I)	 More than 67 million doses were administered 
nationally since the HPV vaccine was licensed in June 
2006 until March 2014. There were 25,176 reports to 
VAERS of adverse events.

(II)	 About 92.4% of the adverse events were not serious. 
Adverse events are considered serious if it is life 
threatening, or results in death, permanent disability, 
abnormal conditions at birth, hospitalization or 
prolonged administration.

(III)	 The most common events reported (for both male 
and female patients) were:
(i)	 Syncope (or fainting)-common after needle 

injections, especially in pre-teens and teens;
(ii)	 Local reactions at the site of immunization 

(pain and redness);
(iii)	 Dizziness;
(iv)	 Nausea;
(v)	 Headache.

(IV)	 In the first report, there were 12,424 reports of 
adverse events 772 (6% of all reports) described 
serious adverse events including 32 reports of death. 
The most recent report from June 2006-June 2013 

Table 1 Gardasil sales

Year Sales ($, millions)

2013 1,831

2012 1,631

2011 1,209
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reported 85 deaths after the vaccine. Upon further 
screening of the reported deaths, there were no 
common patterns to the deaths that would suggest 
that they were caused by the vaccine. Some of the 
deaths were attributable to diabetes, viral illness, 
illicit drug use, and heart failure.

(V)	 There were two reports of unusual neurological 
illness that were variants of Amyotrophic Lateral 
Sclerosis (ALS) that resulted in the deaths of two 
young females. This finding is being evaluated by 
several highly regarded academic centers.

(VI)	 There was increased reporting of syncope and 
pulmonary emboli compared to other vaccines given 
to females of the same age. Of the people who had 
blood clots, 90% had a known risk factor for blood 
clots, such as taking oral contraceptives. The VAERS 
reports cannot prove the vaccine caused the adverse 
event in women with these risk factors. 

A follow-up report authored by Bednarczyk et al. 
reviewed the trends in HPV vaccination from the National 
Immunization Survey-Teen, 2008-2011 and concluded 
that minority and below-poverty adolescents consistently 
had higher series initiation than white and above-poverty 
adolescents. For the uptake of at least one dose of the vaccine, 
rates increased from 37.2% of adolescent females ages  
13-17 to 53% in 2011 with an average annual increase of 5.2%. 
Federally funded programs covering Medicaid beneficiaries 
most likely account for the increased coverage of the minority 
and below-poverty adolescents (25). Parental resistance to 
vaccination appears to be increasing with 44% of parents in 
2010 said they did not intend to vaccinate their children (26).  
The resistance to vaccination appears to be related to 
the education of both healthcare providers and parents 
regarding the side effects of the vaccination and the ethical 
issues relating to human sexuality. The top five reasons for 
parents not vaccinating adolescents with the HPV vaccine 
are lack of knowledge, not needed or necessary, safety 
concerns/side effects, not recommended, and not sexually 
active (27). Clearly, there is room for more education and 
counseling to improve the acceptance of the vaccine series.

Ethical and practical considerations

From the epidemiological perspective, widespread adoption 
of universal vaccination against HPV has strong supporting 
evidence. Worldwide, HPV infection is responsible for half a 
million cases of cancer and more than 250,000 deaths every 
year (28,29). The highest incidence of the virus is occurs in 

developing countries that do not have resources to promote 
prevention or insure adequate treatment of the disease. 
The current worldwide scope of vaccination is greater than 
120,000,000 people worldwide being vaccinated since the 
introduction of the vaccines in 2006. The relatively minor 
side effects of the vaccine seem to be worth the almost 100% 
effectiveness in preventing pre-cancerous lesions caused by 
the HPV oncogenic viral subtypes (HPV-6, 11, 16, and 18).  
To date, none of the deaths that occurred after vaccine 
administration have been directly linked to the vaccine. 
In June 2013, Japan became the only country to cease the 
active promotion of the vaccine for patients until more 
studies related to the incidence of side effects could be 
completed (30).

Navarro-Illano and colleagues published a thought-
provoking summary debate regarding the ethical 
considerations of universal vaccination against HPV in 2014 
since the country of Spain was considering the adoption 
of an HPV vaccine program (31). Several ethical issues are 
highlighted in their analysis including whether to vaccinate 
people who have opted to abstain from sex and whether 
obtaining the vaccine increases the early onset of sexual 
relations (32). In the first instance, absolute sexual abstinence 
is a very difficult parameter to measure especially in the early 
age group that has been targeted for the initial vaccination 
series. From a more scientific perspective, the antibody 
titer generated at the younger age appears to be highest 
between the ages of 9-14. Aside from the physical process 
of vaccination, the more important issues influencing the 
success of these programs are the educational components 
that counsel patients and parents regarding the initiation of 
sexual activity as well as the awareness of the serious health 
consequences of HPV infection (33). These programs 
are not successful in isolation and need the educational 
component to help decrease other higher risk sexual 
behaviors. Parents and physicians need to remain actively 
involved in the education process and continue to advocate 
for the children. Similarly, the parents ultimately retain the 
right to decide whether or not to vaccinate their children. 

The ethical arguments also extend to the manufacturers 
of the HPV vaccines. The research costs for bringing 
a successful product to market are usually quite high. 
Successful programs require a balance such that commercial 
products are safe and effective and that continued research 
occurs to perpetuate the cycle of new viable products. Only 
continued time and monitoring will document the success 
of these programs worldwide. The practical aspects of 
recommending HPV vaccine to parents and patients are 
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probably more important than the ethical issues with any 
type of vaccination program. As summarized by Holman, 
physicians and parents cite different barriers to the vaccine. 
Physicians cite financial concerns and parental attitudes and 
concerns, while most parents need more information about 
the vaccine before they will consent to administration (34). 
As with most other interventions, the parents look to the 
clinician for the ultimate recommendation to vaccinate. 

Conclusions

The goal of this article has been to review the benefits and 
risks of HPV vaccination in teenagers and pre-teenagers 
as well as a brief review of some of the more important 
ethical and practical issues that influence the widespread 
adoption of the vaccine. The overwhelming evidence favors 
administration of the vaccine to prevent the precancerous 
and malignant disease conditions caused by HPV 
infection. The risks of the vaccine are within the range of 
complications noted with other vaccination programs that 
have been maintained for decades. Only time will document 
whether inclusion of both males and females will induce 
additional herd immunity that ultimately protects a wider 
proportion of the population or not. Pediatric urologists 
and pediatricians remain on the “front lines” in informing 
patients and parents regarding the benefits of HPV 
vaccination and need to keep informed about the benefits 
of the vaccine. With better education, practicing urologists 
can help increase the numbers of children who complete 
the HPV vaccine and work to decrease the disease burden 
of HPV-related diseases.
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