
Human papillomavirus (HPV) is known to be as-
sociated with many types of cancers dispropor-
tionately affecting women. The most common of 

these is cervical cancer. However anal, vulvar, vaginal, pe-
nile, and oropharyngeal cancers have also been linked to 
this virus. It is estimated that 527 624 women receive a cer-
vical cancer diagnosis annually and 265 653 die from the 
disease making it the third most common cancer among 
women globally (1). Anal cancer, while not as prevalent as 
cervical cancer, is on the rise with approximately 27 000 
new cases identified worldwide each year. Women are at 
higher risk than men for anal cancer, especially those with 
cervical or vulvar cancers and those who are immuno-
compromised. Other conditions such as recurrent juve-
nile respiratory papillomatosis and genital warts are often 
attributed to HPV types 6 and 11. 

HPV and Cancer Etiology Worldwide
HPV is sexually transmitted. Sexual activity that begins at 
an early age, lack of condom use, and engaging in sex with 
multiple partners are strong risk factors for the spread of 
this disease. There are approximately 180 different types 
of double-stranded DNA viruses known collectively as 
HPV that have been linked to both benign and malignant 
skin and squamous mucosae lesions. Some of these virus-
es which simply produce warts are viewed as low-risk (eg, 
HPV 6 and 11). Other types are considered to be high risk 
(eg, HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, and 58) and 
may result in tumor growth (2). Almost 100% of cervical 
cancer diagnoses can be attributed to HPV. Globally, the 2 
most common vaccine-preventable HPV types are 16 and 
18 which account for 70% of all cases. The next 6 most 
commonly-identified HPV types are 31, 33, 35, 45, 52 and 
58 accounting for another 20% of the world’s cervical can-
cer cases. 
Papanicolaou (Pap) testing has facilitated earlier detection 
and treatment of cellular changes related to this oncogen-
ic virus. In addition, HPV DNA self-testing kits are now 
available to women as a feasible alternative to Pap testing 
to increase screening for cervical cancer in populations 

that may lack access 
to a health care pro-
vider or those who 
may avoid screening 
this due to embarrass-
ment, discomfort, and 
anxiety. Because of 
the slow rate in which 
cervical cancer de-
velops, it is a disease 
for which population 
screening is effective 
in identifying changes 
during the preinvasive 
phase when interven-
tion can lead to a cure. 
However, approxi-
mately half of women 
diagnosed with HPV-related cancers continue to die.

HPV Vaccine
The current treatment of HPV-related cancers of physical 
removal of the lesion (cryotherapy, trichloracetic acid, la-
ser, or surgical removal) may be ineffective. Recurrence is 
common due to the inability to totally remove the virus or 
the woman becoming re-infected after treatment. To more 
effectively combat this disease, the United States Food 
and Drug Administration (FDA) has approved 2 quadri-
valent vaccines to prevent HPV infection: Gardasil® and 
Cervarix®. These medications have been deemed effective 
in eliminating the spread of HPV types 16 and 18 associ-
ated with the cancer etiology and HPV types 6 and 11 to 
which 90% of genital warts are attributed. These vaccines 
are currently approved for both females 9–26 years of age 
and males 9-21 years of age. Vaccination of boys is crucial 
to the health of women because of transmission via het-
erosexual contact.
In December 2014, the FDA announced the approval of 
Gardasil9® (Human Papillomavirus 9-valent Vaccine, Re-
combinant). The new vaccine will cover 9 HPV types, 5 
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more HPV types than the previously marketed Gardasil. 
In addition to the four HPV types listed above, coverage 
will now include HPV types 31, 33, 45, 52 and 58 which 
will now have the potential to protect women against ap-
proximately 90% of cervical, vulvar, vaginal, anal and oro-
pharyngeal cancers. Gardasil9® was approved for use in 
females ages 9-26 and males ages 9-15 administered in 3 
doses over 6 months. However, a 2-dose recommendation 
is being considered (3). 

Underutilization of the Vaccine
While the HPV vaccines have shown to be effective in pre-
vention of the spread of this disease, equitable, universal 
acceptance and use of the vaccine lags behind its recom-
mended use. In the United States, only 37.6% of teenage 
girls and 13.9% of teenage boys received all 3 doses of the 
vaccine in 2013. When initiated, the vaccination schedule 
of 3 doses is often not completed. While vaccination rates 
are slightly higher in some countries such as the United 
Kingdom, vaccination rates are much lower in the devel-
oping world. There is wide variation in vaccine use based 
on geographic and demographic variables. In the United 
States, vaccine initiation was lowest amongst non-His-
panic Black residents and persons with lower income as 
well as in rural areas with lack of access to a health care 
provider. There is an inverse correlation between vaccine 
initiation and cervical cancer incidence and mortality (4).

Reasons for Underutilization
The reasons for lack of wide-spread use are multifaceted 
and also vary by regions of the world. The infrastructure 
supporting the health care system within a country, gen-
der disparities, financial concerns (both personal and na-
tionwide), ethical and religious issues, lack of information, 
and individual preference have led to public debate of the 
policies that govern the administration of the HPV vac-
cine. Socio-economically marginalized girls and women 
worldwide experience disproportionately large burden of 
cervical cancer and face many barriers to HPV vaccina-
tion. These barriers include inability pay for health care 
services, decreased access to care, and a lack of communi-
ty engagement to generate awareness about cervical can-
cer and early screening tools. 
Politics has played a role in universal vaccination of all 
children against HPV. Health policies of a country and 
its political leaders have an impact on the introduction 
of a new pharmaceutical agent to a given population. The 
accessibility, manufacture, licensing, and distribution 
are facilitated or impeded policy adoption. Ideological 
features of the political environments and special inter-
est groups may oppose or support policy proposals and 
alternatives. Concerns about safety and efficacy of HPV 
vaccines as well as the perception that pharmaceutical 
companies may be unduly influencing health care policy 
have key issues raised during policy debates. Originally, 
upon introduction of the vaccines in 2006, religious and 

conservative factions felt that its use would sanction teen 
sex and encourage promiscuity, but recent research refutes 
this claim.
Parents who have been polled regarding their support 
for the vaccine and/or their intent to vaccinate their own 
children have provided some insight into barriers that still 
need to be addressed. The most common response indi-
cated that the health care did not recommend the vaccine 
(5). This suggests that education of health care providers 
is needed about the latest recommendations. Likewise, a 
lack of information on the part of the parent and the ado-
lescent about the HPV is also a problem (6). As awareness 
is raised within the community regarding the value of vac-
cination, the health care consumer will be better informed 
and may be more proactive in requesting the vaccine from 
the provider. Compounding the problem, there is a lack 
of recognition of HPV as a sexually transmitted infection 
(STI) in the general population. Surveyed parents also be-
lieved that the HPV vaccine needed to be included in the 
national vaccine schedule and a reduction of cost would 
increase vaccination frequency. Sexual health dialogue be-
tween adolescents, their parents, and health care providers 
prior to first sexual encounter is an important aspect of 
care and often overlooked.

Summary and Conclusions
Cervical cancer is a major cause of mortality and mor-
bidity to women worldwide. We have the pharmacologic 
means to prevent the suffering imposed by cervical and 
other HPV-related cancers through currently existing 
vaccines. While the cost for providing universal access to 
the vaccine might appear to be significant, fewer dollars 
will be spent in the long term by decreasing the incidence 
of cancer and other health conditions related to HPV (7). 
Accurate and detailed information about HPV, its con-
sequences, and the vaccine to prevent it disseminated to 
all health care providers, policy makers, and the general 
public is essential for optimal health of our global society.
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