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Abstract Human papilloma virus (HPV) types 16 and 18
are associated with cancers of the cervix and oropharyngeal
region. Two kinds of HPV vaccines (bivalent and
quadravalent) available in the market for cervical cancer
prevention are safe and efficacious. Because the same
types of HPV that cause cervical cancer are also associated
with oropharyngeal cancers, it is thought that these vac-
cines may also be effective in prevention of these cancers.
A call for extending the indication for these vaccines to
include oropharyngeal cancer prevention has been made.
Oral health professionals, who are in the forefront of
visualizing the oral and oropharyngeal areas, are poised
to detect abnormal findings in these regions and should
consider discussing HPV vaccines with their patients. This
brief review discusses the role of HPV in oral lesions and
oropharyngeal cancers and the public health implications of
this infection.
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Introduction

Human Papillomavirus (HPV) is a small, circular double
stranded DNAvirus with a large number of genotypes, having
some 8,000 base pairs in its genome. Several types of HPV

have high oncogenic potential. These viruses are well adapted
to their host and cleverly sequestered away from immune
responses. In general, HPV is associated to cervical, anal,
vaginal, vulvar, penile, oropharyngeal, and select skin cancers
[1]. The largest impact of HPVon human health is due to its
causal association with cervical cancer, the second most com-
mon cancer among women. It is estimated by the World
Health Organization that world-wide, approximately 2,337
million women age 15 and older are at risk of developing
cervical cancer. Of these, 77.5 % live in developing regions.
HPV types 16 and 18 are considered to be high risk viruses
and are responsible for about 70 % of all cervical cancer cases
worldwide [2•].

This brief review discusses the role of HPV in oral
health; strategies for HPV infection prevention; the role
of HPV vaccines in cervical cancer prevention; their
costs and current HPV vaccine policy; and oral health
professionals’ preparedness to discuss HPV vaccination
with patients.

HPV in the Oral Cavity

Human Papilloma Virus is not commonly isolated from the
oral cavity. HPVoral carriage varies between 1.9 % and 10 %
in children, adolescents and adults [3–5]. It has been sug-
gested that distribution of HPV in the oral cavity may be
impacted by the topography of the mucosa, and the virus is
predominantly present in the vermilion border, labial commis-
sures and hard palate [6]. A study assessing the 2009–2010
National Health and Nutrition Examination Survey data re-
ported an association of higher unadjusted and adjusted prev-
alence of oral HPV infection with fourmeasures of oral health:
self-rated poor oral health; possibility of gingival disease;
reported use of mouthwash to treat dental problems in the past
week; and a higher number of lost teeth [7••]. A recent
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systematic review described the prevalence of oral HPV in-
fection to range between 2.6 % to 50% in different studies [8].
Overall, of all the known types of HPV, about 25 types have
been detected in oral cavity lesions [9•].

HPVand Oral Diseases

HPV is associated with several oral diseases such as: oral
warts (verruca vulgaris, squamous cell papilloma, and condy-
loma acuminatum); focal epithelial hyperplasia; oral leuko-
plakia with dysplastic change [9•, 10]; lichen planus; leuko-
plakia; erythroplakia; verrucous carcinoma; oral cancer; and
oropharyngeal cancer [11].

HPV, Oropharyngeal and Oral Cavity Cancer

The role of HPV in oral and oropharyngeal cancers has been
explored for more than a decade [12, 13]. It is common
knowledge that oral cancers are related to smoking and alco-
hol. Nevertheless, several studies illustrate a strong associa-
tion between oropharyngeal cancers and HPV infection, irre-
spective of tobacco and alcohol use [3, 14, 15]. An ecological
association between oral cancer incidence and HPV-related
oropharyngeal cancer was observed between 1983 and 2002
in a study that compared incidence trends for oropharyngeal
cancers, oral cavity cancers, and lung cancers. This study
compared the role of HPV vis-à-vis smoking on incidence
trends using data from the Cancer Incidence in Five Conti-
nents database Volumes VI to IX (years 1983 to 2002) [16••].
Oral transmission of HPVinfection remains a major risk factor
for HPV-associated oral and oropharyngeal cancers [17]. In-
terestingly, HPV-positive squamous cell carcinomas of the
head and neck may show better prognosis and response to
treatment compared to their HPV-negative counter parts
[18–20]. HPV-16 is the most often implicated HPV type in
oral and oropharyngeal cancer, and has been detected in 82 %
oropharyngeal cancers, compared to approximtely10% of oral
cavity cancers [21••, 22].

The importance of HPV infection to overall health is
underscored by recent evidence supporting a grossly
underestimated prevalence of the infection in the USA.
Doubts were raised regarding the precision of recorded
death rates (and cause of death) from routine mortality
statistics in the USA, which could impact HPV-related
cancer mortality statistics. One study reported that routine
mortality statistics (based on underlying cause of death),
underestimated deaths due to oral cavity and oropharyn-
geal cancers among those below 65 years of age by about
22 %–35 %; and underestimated the underlying cause of
death secondary to tonsillar cancer (associated with HPV)
by approximately 70 %–80 % [23].

HPV Infection Transmission and Prevention

Transmission

Transmission of HPV can be done through sexual contact,
vertical transmission from infected mother to child during
pregnancy, and mouth-to-mouth [24]. Evidence for oral-
genital transmission of HPV is supported by a study
examining HPV type concordance between couples.
Oral-oral concordance of HPV type between couples
was low, but concordances of oral-genital and genital-
genital HPV types were higher. HPV type concordance
of male oral HPV infection with their partners’ vaginal
HPV infection was also reported to be high [25••]. Other
known risk factors for oral and oropharyngeal cancers
such as smoking and alcohol may increase the risk of
transformation following a high-risk HPV infection [26].

Prevention

Interruption of transmission routes is a key factor that drives
prevention of infection. In the case of HPV, prevention of
infection includes the practice of safe sex. Prophylactic vac-
cine use is becoming an important tool to address cervical
cancer prevention.

Vaccination

Current vaccines have the potential to reduce the incidence of
cervical and other anogenital cancers [2•]. The US Food and
Drug Administration has allowed license for two kinds of
HPV vaccines that are effective against HPV types 6, 11, 16,
18. Of these vaccines, one is a bivalent vaccine (marketed as
Cervarix®), indicated for the prevention of cervical cancer and
precancerous lesions in women. The second is a quadravalent
vaccine (marketed as Gardasi®l/ Silgard®), indicated for: the
prevention of cervical cancer; precancerous lesions and gen-
ital warts associated with HPV in females; prevention of
vaginal and vulvar cancer in females; prevention of genital
warts in males; and prevention of anal cancer and precancer-
ous lesions in both males and females [27, 28••]. Both vac-
cines are given as intramuscular injections in three doses over
a six month period [29].

Policy and Costs

The American College of Obstetricians and Gynecologists
endorsed the HPV vaccine recommendations of the Advisory
Committee on Immunization Practices from the Centers for
Disease Control and Prevention. This recommendation states
that HPV vaccination should be routinely targeted to females
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and males aged 11 or 12 as part of the adolescent immuniza-
tion platform, to help reduce the incidence of anogenital
cancers and genital warts associated with HPV infection
[30]. The quadravalent HPV vaccine is approved for use in
males and females, whereas the bivalent HPV vaccine is
approved for use only in females. For those not vaccinated
at the target age, catch-up vaccination is recommended up to
age 26 years.

It is estimated that the cost of each vaccination period is of
about US$360 [31]. A recent South African study assessed
whether a cervical cancer prevention program incorporating
an HPV vaccine was more cost-effective than the current
South African strategy of screening for cervical cancer alone.
The results revealed that to make the vaccine plus cancer
screening programmore cost effective than the current screen-
ing only program, the vaccine price would need to be reduced
by more than 60 % of the current prices [32]. A comprehen-
sive review of eight published economic evaluations of uni-
versal HPV vaccination discussed the point that studies of the
cost-effectiveness of universal HPV vaccination capture only
a fraction of the values generated, and most studies focus on
the impact on health and health system cost. Most studies
tended to fully or partially exclude important values such as
impact on productivity, patient time and costs, costs of care-
givers and family costs, and broader social values such as the
right to access treatment [33].

In the USA, legal and policy statements regarding HPV
vaccination vary from State to State. States with HPV vacci-
nation laws and policies are enumerated and briefly reviewed
by Osazuwa-Peters [34••]. At this time, HPV vaccines are not
recommended for prevention of cancers of the oral cavity or
oropharyngeal region, although they are highly effective
against the HPV strains that are commonly found in the
oropharynx. It has been suggested that “with emerging evi-
dence of the efficacy of the use of the HPV vaccine in
preventing oral-HPV, more focus should be put on extending
HPV vaccine to present oral HPVinfection and oropharyngeal
cancers” [34••].

Impact of HPV Vaccine on Oral and Oropharyngeal
Cancer

The effectiveness of these vaccines in the prevention of HPV-
positive oropharyngeal cancer is unknown [21••]. Because
HPV-16 has been identified in approximately 90 % of HPV-
positive oropharyngeal cancers; it is assumed that current
HPV vaccines may hold potential for preventing these can-
cers. At present, no clinical trials or other studies have dem-
onstrated an oropharyngeal cancer prevention effect of these
vaccines. A double-blind controlled trial investigating vaccine
efficacy of the bivalent HPV 16/18 vaccine found that oral

HPV prevalence four years after vaccination was substantially
reduced in the vaccine group compared to controls [35],
providing insight into presumed effects on oral HPV viremia.

HPV Vaccine and the Oral Health Professional

It is obvious that oral health care personnel should be knowl-
edgeable not just about the role of HPV in carcinogenesis and
the association of HPV with oropharyngeal cancers but also
about the efficacy, effectiveness, and potential impact of HPV
vaccines. The current readiness of oral health professionals to
disseminate HPV related prevention and vaccine information
is controversial. A recent study from Florida, USA, evaluated
oral health providers’ intention and capacity for engaging in
primary and secondary prevention of HPV-related oral can-
cers. The authors reported that only a small proportion of the
study sample responded to the survey questions and most
participants (97 %) fell into the pre-contemplation and con-
templation stages of readiness to discuss the HPV vaccine
with patients [36••].

Oral health professionals should be prompt in referring
patients with suggestive signs and symptoms for evaluation
and thereby play an important role in increasing patients’
knowledge about HPV and oropharyngeal cancers [21••], as
well as improving the reach of HPV infection prevention
methods, vaccination, and timely treatment.

Conclusion

Significant progress has been made on the knowledge of the
role of HPV in oral diseases. Epidemiologic and molecular
evidence points to HPVas a major etiologic factor in oropha-
ryngeal cancers. This causal association has garnered strong
attention because of the public health implications of preven-
tive approaches and vaccination. While current evidence sug-
gests that HPV-positive oral and oropharyngeal cancers may
have a better prognosis and survival than HPV-negative oral
and oropharyngeal cancers; more research will be necessary to
confirm this finding and to demonstrate the underlying mech-
anism(s) responsible for these characteristics.

Perhaps the greatest public health implication of HPV-
associated oral disease is the potential role that an HPV
vaccine could play in its prevention. To date, evidence for
the effectiveness of the HPV vaccine for prevention of oral
cavity and oropharyngeal cancers has been promising; how-
ever, more research and clinical trials will be necessary before
HPV vaccination can be recommended for the prevention of
HPV-related oral disease. As the effectiveness of the HPV
vaccine in preventing HPV-associated oral diseases becomes
more clear, it could very well have a widespread impact on
HPV vaccine costs and policy. Additionally, oral health

Curr Oral Health Rep (2014) 1:143–147 145



professionals should keep up- to-date on current information
on HPV-associated oral diseases, so that they are prepared to
effectively communicate this information to their patients.
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