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Summary

Since its 2006 FDA approval, the Human Papillomavirus (HPV) vaccine has transformed the prevention of
cervical, oropharyngeal, and other HPV-associated cancers in the United States. Despite notable progress, with
78.2% of adolescents initiating and 62.9% completing vaccination, support for the vaccine is at a critical point.
Because the Department of Health and Human Services (HHS) mainly provides recommendations, state-level
action is crucial. Only five states and territories have adopted school-entry HPV vaccination requirements,
but with varying enforcement policies. Uptake varies across the U.S., from Massachusetts’ 79.8% completion to
Mississippi’s 39.1%. Evidence shows that school-entry requirements can significantly improve vaccination rates.
As we approach the vaccine’s twentieth anniversary, maintaining the current gains and achieving the 80%
Healthy People 2030 target for series completion demands a multipronged approach. State policies must
become more robust, especially if federal support wanes. Preventing HPV-related cancers for future generations
depends on continued progress. By prioritizing policy that strengthens prevention and access, states can safe-

guard this progress.

Copyright © 2025 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Promise

Human Papillomavirus (HPV) is the most prevalent
sexually transmitted infection in the US. A significant
portion of adult women and men are positive for HPV
(45 and 40%, respectively) at any given time.' HPV is
the most common sexually transmitted infection in the
US and worldwide, with an estimated 42 million
Americans already infected with a type of the virus
known to cause cancer, and 13 million new infections
every year.” The ubiquity of this virus has transformed
the incidence of these cancers, with more than 90% of
cervical cancer and approximately 80% of oropharyn-
geal cancer cases associated with the virus.**

HPV types 16 and 18 are the most common high
risk variants that are associated with cervical, anal,
vulvar, vaginal, penile, and oropharyngeal (OPC) can-
cers; these variants cause 90% of HPV positive cancers
globally."” Less common variants—types 31, 33, 45, 52,
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and 58 are also causally associated with these cancers.’
The first HPV vaccine, a quadrivalent vaccine, was
approved by the Food and Drug Administration (FDA)
in 2006 for females between 9 and 26 years of age and
targeted 4 types of HPV.® This vaccine targeted two low
risk types (6 and 11) that are associated with genital
warts and recurrent respiratory papillomatosis and the
two common high risk types (16 and 18).° The vaccine
was later approved for males in 2009, with routine
vaccination of males recommended in 2011. In 2016, a
9-valent vaccine was approved by the FDA, which tar-
gets the 4 types covered by the quadrivalent vaccine
along with five additional high risk types: 31,33, 45, 52,
and 58."° This vaccine is considered the gold standard
in preventing HPV related cancers and received an
indication for the prevention of oropharyngeal cancer in
2020." The expansion to males and indication for
oropharyngeal cancer prevention are of particular
importance. The HPV infection rate among males in
the US has been increasing significantly and the
infection rate among males is expected to surpass the
infection of females.® Moreover, the incidence of

{,))
Check for
Updates

The Lancet Regional
Health - Americas
2025;51: 101243

Published Online xxx
https://doi.org/10.
1016/j.lana.2025.
101243


http://creativecommons.org/licenses/by-nc-nd/4.0/
Delta:1_given-name
Delta:1_surname
Delta:1_given-name
Delta:1_surname
Delta:1_given-name
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:nosa.peters@duke.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lana.2025.101243&domain=pdf
https://doi.org/10.1016/j.lana.2025.101243
https://doi.org/10.1016/j.lana.2025.101243
https://doi.org/10.1016/j.lana.2025.101243
http://www.thelancet.com

Personal View

oropharyngeal cancer is much higher in males than in
females and the overall OPC incidence has far exceeded state ::,Z ation (%) :lOP"\:Pl etion (%)
the cervical cancer incidence in the US.” The US Maseachusetts P o8
Department of Health and Human Services’ Healthy Puarto Rico® 91:8 77‘
People 2030 outlines an HPV national vaccination S T 761
completion target qf 8.0%.“ Reaching this target can District of Columbia® 893 758
have profound implications. For example, a 2019 study pr—— 892 756
found that vaccine coverage of 80% among a female New Hampshire 838 722
cohort 12 and younger—in comparison to the 30% Virginia® 86.9 719
coverage at the time of the study—is expected to Washington 835 718
decrease lifetime cervical cancer incidence by 53,300 Y — 852 717
cases and cervical cancer deaths by 17,100 just among New York 817 70.4
this population.” North Dakota 82.9 70.4
South Dakota 825 70
Maryland 84.5 69.2
Progress and prospects Delaware 84.1 69
There has been an overall national increase in HPV Minnesota 833 67.7
vaccine initiation and completion nationally. Currently, Arizona 812 67.4
78.2% of eligible adolescents between 13 and 17 years Ohio 81.8 673
of age have received at least one dose of the HPV, with Wisconsin 777 672
about 62.9% up to date on their vaccine dose.® This is Carmeifiasi 786 67
below, but approaching, the national target of 80%, as Maine 756 66.9
stipulated in the Healthy People 2030 initiative.’ Table 1 hloythiereling E0 L
demonstrates the HPV vaccine initiation rate (at least New Mexico 82 66.7
one dose) and completion rate in 13-17-year-olds in ”lm_o's - 802 662
2024 by state and territory.® The benefit and spanning California 82 66
impact of the HPV vaccine cannot be understated. f’e?"?” 819 25':
Cervical cancer mortality in the US among females AZ:;:::: ;2:2 6;:6
under 25 declined significantly between 2016 and 2021, Georgia 245 653
the first population of females broadly protected by the Colorado 306 643
vaccine.” A just released study examining cervical pre- Nebraska 301 641
cancer trends in the US between 2008 and 2022 found a [ p— 75 633
79% decrease in lower-grade cervical precancer—cer- Kentucky 75 611
vical intraepithelial neoplasia (CIN) grade 2—incidence Alabama 777 60.9
among 20-24 year olds, an 80% decreased in higher- Arkansas 80.7 603
grade cervical precancer (CIN grade 3) incidence Montana 75.4 59.8
among 20-24 year olds, and a 37% decrease in higher- lowa 716 59.8
grade cervical precancer among 25-29 year olds.” Kansas 725 59.7
These results show the beginning of the massive posi- South Carolina 74.6 595
tive impact of the HPV vaccine, which will continue to Florida 84.2 59
pay dividends for years to come if vaccination progress New Jersey 731 586
continues. These benefits have been demonstrated Utah 818 575
internationally, with a 2020 study showing that females Indiana 732 56.6
in Sweden between 10 and 30 who had been vaccinated Nz 716 561
for HPV had a significantly reduced risk for invasive Idaho 707 559
cervical cancer." A study from Scotland similarly found West Virginia 724 556
that complete HPV vaccination of females between the Tennessee 73 >43
ages of 14 and 22 or even partial vaccination of females Missourd o 227
between the ages of 12 and 13 significantly reduced Texas 699 522
invasive cervical cancer incidence.”” These international Alaska 697 518
. . . . Oklahoma 68 49.7
findings suggest that the vaccine is already having a Wyorning 692 1
substantial impact on reproductive health, as the Goam 72: 9 43: .
reduced incidence in cervical cancer will lead to a Mississippi 586 261
reduction in the number of people requiring treatment . ] ) )
and excision of cervical lesions. The true impact of the states with Vaccine School-Entry Requirements.
HPV vaccine will be seen in the years to come. At the Table 1: 2024 US HPV vaccination initiation and completion rates of
current rates of vaccination and screening, Australia is adolescents ages 13-17.
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expected to eliminate cervical cancer as a public health
issue by 2040." The long-term benefits of the HPV
vaccine will also extend to OPC, with a decrease in the
incidence of OPC among young and middle-aged adults
by 2045."* We are also seeing the impact of low HPV
vaccination. For example, a 2024 study by Adekanmbi
et al. found that Texas counties with lower HPV vacci-
nation rates had higher incidence rates of HPV-related
cancers.”

There is a wide variety of factors affecting HPV
vaccine uptake in the US. Counterintuitively, vaccina-
tion is lower among adolescents from households with
higher incomes compared to those with lower in-
comes.”® A 2019 meta-analysis found that Black and
Latino adolescents were more likely to initiate the HPV
vaccine compared to white adolescents, when using
provider-verified vaccination data.” Conversely, both
Black and Latino adolescents were less likely to com-
plete their HPV vaccinations compared to white ado-
lescents.”” Rurality also plays a key role in vaccine
initiation and completion, with rural populations being
significantly less likely to initiate and complete the HPV
vaccine regimen." Additionally, there is a gender divide
in vaccination rates: males consistently trail females in
HPV vaccination rates. Additionally, this trend is shown
among 27-45-year-olds, an age group that gained
eligibility for the vaccine in 2018." Regional and state

differences persist in HPV vaccine initiation and
completion (see Figs. 1 and 2). For example, while
states like Rhode Island and Massachusetts have over
75% of adolescents between 13 and 17 who have
completed the vaccine series, completion is under 55%
in southern states such as Mississippi, Oklahoma, and
Texas.?

Projections and possibilities

HPV vaccine recommendations and uptake in the
United States have dramatically evolved since the Food
and Drug Administration (FDA) approved the HPV
vaccine in 2006."* The current recommendation is
routine vaccination at ages 11-12 years, as part of the
early adolescent immunization platform that also in-
cludes the tetanus, diphtheria, and pertussis booster
(Tdap) and meningococcal ACWY vaccines. HPV
vaccination is also routinely recommended for ages
14-26 years and can be initiated as early as nine years of
age. The AAP has endorsed routine HPV vaccination
for all children ages nine to twelve years of age.”

The US Department of Health and Human Services
(HHS) oversees federal agencies that approve, recom-
mend, and monitor vaccines, including the Food and
Drug Administration (FDA) and Center for Disease

Control  (CDC).”* Outside of specific health
|
58.6 91.8

Fig. 1: HPV vaccine initiation rate. 2024 HPV vaccine initiation rate in the US among 13- to 17-year-old adolescents.
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Fig. 2: HPV vaccine completion rate. 2024 HPV vaccine completion rate in the US among 13- to 17-year-old adolescents.

emergencies, HHS cannot implement or rescind vac-
cine requirements (those decisions rest with the
states).” It can, however, shape federal policy by ap-
provals and recommendations (see Fig. 3). This is done
through two central advisory committees: the Vaccines
and Related Biological Products Advisory Committee
(VRBPAC) and the Advisory Committee on Immuni-
zation Practices (ACIP).” The VRBPAC advises the
FDA on vaccine approval and regulation; however, the
FDA is not required to seek input from the VRBPAC on
vaccine approval.”’ Vaccines recommended by the ACIP
for individuals 18 years old or younger, once adopted by
the CDC, become part of the Vaccines for Children
(VEC) program, which provides free vaccines (including
HPV) to children whose parents or guardians otherwise
cannot afford them.” The FDA commissioner, who
reports to the Secretary of HHS, can appoint and
replace members of the VRBPAC. The Secretary of
HHS can appoint and replace members of the ACIP.”

Aside from the aforementioned vaccine approval
and recommendation processes, vaccine policy lies with
the states. Since it was first approved, there has been no
national requirement or specifically targeted national
policy regarding HPV vaccination.”””* The lack of a
centralized policy allows each state to set its own pol-
icies and requirements. School entry vaccine re-
quirements have long been an effective public health

tool for US states to increase vaccine uptake and pre-
vent disease.”* The utilization of this strategy for HPV
has been slow. Forty states, along with Puerto Rico and
the District of Columbia, have introduced legislation to
include the HPV vaccine in vaccines required for school
entry, but only five have successfully implemented a
school-entry requirement, and these five states/juris-
dictions have had varying levels of enforcement.” While
there is recent concern about support for the HPV
vaccine on the federal level, states have and must
continue to serve as the main player in protecting the
HPV vaccination and ensuring its continued progress.
We, as healthcare providers and advocates, must
remain an active part of the public discourse, and
advocate for proven, vital science.?* Ahead of the twen-
tieth anniversary of its approval, the HPV vaccine and
HPV-related cancer prevention are threatened due to
increasing HPV vaccine hesitancy and skepticism.” To
ensure continued progress in combatting HPV-
associated cancers, we must look towards state policies.

States with school-based HPV vaccine
requirements

School-entry requirements have been implemented
sparingly across the US (see Table 2). The Virginia
General Assembly passed House Bill 2035 in 2007
(which went into effect in 2008), which required HPV

www.thelancet.com Vol 51 November, 2025



Personal View

Vaccine Regulation in the

United Statest

U.S. Department of
Health and Human
Services (HHS)

Food and Drug Administration

Centers for Disease Control and

(FDA)

Vaccines and Related
Biological Products
Advisory Committee
(VRBPAC)*

VRBPAC advises the FDA on
vaccine approval and
regulation, but the FDA may
or may not seek VRBPAC
input

Prevention (CDC)

Advisory Committee on
Immunization Practices
(ACIP)**

Gives reccomenations on
U.S. adult and childhood
immunization schedules

The recommendations
specify recommended ages
for vaccination, the number

of doses required, the
interval between doses, and

any precautions or
contraindications.

once the CDC adopts an
ACIP recommendation for
children 18 or younger, it
enters the Vaccines for
Children (VFC) Program

HIndividual states ultimately
set vaccine laws and
regulations, exceptin
specific federal health

emergencies

*The FDA Commissioner can
appoint and replace
members of the VRBPAC

** The Secretary of HHS can
appoint and replace
members of the ACIP

Fig. 3: Infographic of the federal government’s role in vaccine policy and regulation.

vaccination for females entering 7th grade, but with no
enforcement mechanism.” There are several excep-
tions, including parental objection based on religious
belief, provider statement that the vaccine would be
detrimental to the child’s health, philosophical con-
cerns, or sole parental discretion after reviewing state-

www.thelancet.com Vol 51 November, 2025

approved HPV vaccine material that links HPV to cer-
vical cancer.” In 2021, Virginia moved to include males
in the HPV vaccine school entry requirement.” Vir-
ginia’s vaccine completion rate is 71.9% and is among
the top ten states and territories with the highest vac-
cine completion rates.®
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State or territory Type of vaccine Year of Strength of HPV HPV
requirement enactment exemptions initiation (%) completion (%)

Hawaii Administrative 2020 Strong Exemption Requirements 89.2 75.6

Puerto Rico Legislative 2018 Strong Exemption Requirements 91.8 77

Rhode Island Administrative 2015 Strong Exemption Requirements 913 76.1

District of Columbia Legislative 2009 Lax Exemption Requirements 89.3 75.8

Virginia Legislative 2008 Lax Exemption Requirements 86.9 719
Table 2: US states and territories with HPV vaccine school requirements.

The Council of the District of Columbia passed DC
Law 17-10 in 2007, which requires female students to
receive the HPV vaccine before entering seventh grade.
This rule was amended and enacted in 2009 and
required the HPV vaccination for all female students
starting sixth grade.” This rule was amended in 2014 to
include males starting sixth grade and led to improved
vaccination rates.’’”> There are multiple exceptions,
including parental objection based on religious belief,
provider statement that the vaccine would harm the
child’s health, or sole parental discretion for any
reason.”

Rhode Island’s Department of Health implemented
a policy in 2015 that required all students entering
seventh grade to receive the HPV vaccine and one dose
a year until 9th grade.” Rhode Island has few excep-
tions to their requirement. Parents can opt out with a
religious exemption or proof from a medical profes-
sional that the child should be exempt for medical
reasons.” The state has one of the highest HPV vaccine
completion rate (76.1%) and initiation rate (91.3%) in
the country.®

Puerto Rico’s Department of Health implemented
an HPV vaccine requirement for public school students
in 2018.%** Puerto Rico has some of the highest rates of
HPV-related cancers, including the highest rate of cer-
vical cancer in all US states and territories.** This law
intends to combat the growing prevalence of these
cancers. Parents can opt out via a sworn religious
declaration or a certification that shows the child cannot
get the vaccine for medical reasons.*** Their comple-
tion rate has now reached 77%.*

Most recently, Hawaii implemented Hawaii
Administrative Rule 11-157 in 2020 to require HPV
vaccination for students entering the seventh grade.”
Hawaii has few exceptions to their requirement. Par-
ents can opt out with religious exemption or proof from
a medical professional that the child should be exempt
for medical reasons.” Hawaii now has a vaccine
completion rate of 75.6%.

Other state policy strategies

There are other strategies that states have taken in HPV
vaccine policy, including funding free or reduced-cost
vaccines. Rhode Island has a law that covers the cost

of any vaccine recommended by the ACIP, including
the HPV vaccine.” Massachusetts has the Vaccine
Purchase Trust Fund, which provides all federally rec-
ommended vaccines, including the HPV vaccine, free
of charge.” New Hampshire funds all recommended
vaccines for children through the age of 18, including
the HPV vaccine, through their New Hampshire Im-
munization Program (NHIP).”’ Maine provides the
HPV vaccine free of charge for any child ages nine to
eighteen through the Universal Childhood Immuniza-
tion Program.” While it is apparent the northeast is a
leader in this space, Alaska, Colorado, Illinois, Louisi-
ana, Mississippi, Maryland, Nevada, New Mexico, Ohio,
Oklahoma, Oregon, Pennsylvania, and West Virginia
have all implemented similar programs that reduce or
cover the cost of the HPV vaccine.”*” However, a
number of states that provide reduced cost or free
vaccines such as West Virginia, Oklahoma, and Mis-
sissippi still have some of the lowest vaccine comple-
tion rates in the country.®

In addition, all 50 states and the District of
Columbia now have policies that allow pharmacists to
administer the HPV vaccine, with variations regarding
age eligibility.*® Oregon additionally allows dentists to
administer the vaccine.”” Allowing older adolescents to
consent to the HPV vaccine themselves is another
strategy to improve HPV vaccine access.” Three states
have taken this approach: Illinois and California allow
adolescents 12 and older while New York allows ado-
lescents 14 and older to consent to the HPV vaccine
without parental consent.”*”** Additionally, the city of
Philadelphia allows minors between 11 and 17 to con-
sent for the HPV vaccine without parental consent.”
Several states have laws that promote education on
the HPV vaccine. In Illinois, for example, the Depart-
ment of Public Health must create programming or
strategic plans for HPV vaccination in their state.”
Colorado, Indiana, Iowa, Michigan, Missouri, Mon-
tana, North Dakota, Texas, and Washington all have
legislation that supports or requires HPV vaccine edu-
cation in their states.”” Finally, some states exclude the
HPV vaccine from school vaccination requirements.
Arizona, Louisiana, South Carolina, and West Virginia
explicitly exclude the HPV vaccine from school
requirements.”

www.thelancet.com Vol 51 November, 2025
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Prognosis

State-level HPV vaccine policies will play a particularly
vital role in protecting the progress of the HPV vaccine
in the United States in the coming years. We found
substantial variation in both policies and uptake, with
rates as high as 79.8% in Massachusetts and as low as
39.1% in Mississippi.® Rhode Island, Puerto Rico, and
Hawaii have among the most robust HPV vaccine
school-entry requirements and associated policies in
the country. The limited exemptions can be noted as a
differentiator from Virginia and Washington DC.

The effects of these requirements have been over-
whelmingly positive. Following its policy, Rhode Is-
land increased the vaccination rate in the state,
particularly among adolescent boys, and the policy led
to better coverage at an earlier age among girls.”
Rhode Island may already be seeing a positive
impact in terms of cancer prevention. A study pub-
lished in 2022, examined incidence of cervical pre-
cancerous lesions among females in Rhode Island.®
They found a lower incidence among females be-
tween 20 and 29 years age compared to females be-
tween 30 and 39 years old.” The vaccine initiation rate
in the District of Columbia increased substantially,
particularly among males following implementation of
its requirement.’> The 2014 rule amendment also
expanded the requirement to 6-12th grade and parents
were required to opt-out every year, rather than a one-
time opt-out.”’ These changes and earlier inclusion of
males strengthen the requirement compared to Vir-
ginia, and likely have played a role in the higher
vaccination rate in the District of Columbia.’’ The
District of Columbia now has the fourth highest HPV
vaccine completion rate in the country at 75.8%.° The
initiation and completion rate in Puerto Rico also
increased significantly and helped to reduce a previous
gender disparity in vaccine uptake.’”” Puerto Rico now
has one of the highest HPV vaccine completion rates
in the US at 77% second only to Massachusetts.® There
have not been, to our knowledge, literature published
on the impact of Hawaii’s requirement on HPV
vaccination rates. The state, however, has historically
had a completion close to the national average,* but
now has one of the highest vaccine completion rates in
the country (75.6%).*

The only school-entry requirement that did not,
initially, have a significant impact on HPV vaccination
rates was Virginia.”” This was likely due to the lack of
any enforcement mechanism, various exceptions asso-
ciated with the law, which differentiates it from later
requirements like Rhode Island’s policy.”” Additionally,
the law only required females to receive the vaccine in
the initial 2008 school entry requirement, and males
were not included until 2021 when the policy was
revised. The state has recently increased its vaccine
completion rate and has the seventh highest vaccine
completion rate in the country.®

www.thelancet.com Vol 51 November, 2025

Many states fund free or reduced-cost vaccines.”
Some of these funding related policies are contingent
on federal recommendation,” and should be adjusted
in the scenario where the federal recommendation for
the HPV vaccine is revoked. Other factors beyond policy
inevitably influence vaccination rates, such as rural and
socioeconomic disparities.'®** Another common issue
is misconceptions and misinformation regarding the
HPV vaccine among parents and guardians. This is a
particular concern in the aftermath of COVID-19 and
the associated increase in vaccine hesitancy and
misinformation on social media.”* Provider recom-
mendations, funding, and education are all important
factors that can improve vaccination rates.”** These
findings show the complexity of vaccine accessibility
and acceptance, highlighting an opportunity for state
HPV-specific policy solutions.

Aside from the vaccine recommendations, federal
policy has and will continue to serve an important role
in combatting HPV associated cancers. Models from
countries that are on track to eliminate cervical cancer,
such as Australia, have shown high levels of population
coverage for HPV vaccination along with comprehen-
sive preventative screening (i.e., HPV DNA testing and/
or Papanicolaou Smears).”” Robust policies providing
individuals with insurance coverage and reducing bar-
riers to access are needed in order for the US to match
the success of other countries. Both HPV vaccination
and cervical cancer screening rates have been shown to
be lower in individuals who are uninsured.”*° The
Affordable Care Act (ACA) has played a transformative
role in addressing this disparity. A recent study found
that the ACA led to an increase in HPV vaccination
uptake, particularly among underserved minorities.”!

Rhode Island’s intervention could be seen as the
gold standard due to its impact in significantly
increasing vaccine uptake.”” This increase in vaccina-
tion rate shows the results that ambitious policy can
have. This type of policy may vary in its feasibility based
on the local political climate.”*** It should be noted that
several factors likely impact the inclusion and accom-
panying exemptions of the HPV vaccine in school entry
requirements. State-level dynamics impact the viability
and specifics of these policies. Moreover, building a
wide consensus among stakeholders is vital in creating
effective vaccine policy. Respect for individual choice
has been a key consensus-building element for effective
state HPV vaccine policy, which permits exemptions for
religious, medical, and other significant reasons. Public
health experts, parents, policymakers, physicians, and
other stakeholders alike should be involved in crafting
these policies. Politicizing the HPV vaccine school-
entry requirements can decrease support for these
policies.” In these situations, policies geared towards
increasing access to and awareness of the HPV vaccine
could also be effective.”” These policies include
increasing provider recommendation of the vaccine,
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community educational campaigns, and allowing the
vaccine to given alternative settings such as pharma-
cies, dental offices, and schools.”® These strategies may
be particularly useful in rural areas where issues like
access to care are prevelant.”

Posterity

Vaccinations and vaccine policy should be apolitical.
The focus should remain on their vital, positive public
health impact that results in lives saved and serious
illness averted for current and future generations. In
the case of this vaccine, the focus should be on pre-
venting HPV related cancers for future generations.
Above all, the HPV vaccine is a cancer prevention vac-
cine. It gives us the opportunity to dramatically alter
population level trends of several different cancers. It is
a vital tool for us to make the future of the US healthy.
A multi-pronged approach that includes strong policy
and concurrent countering of HPV vaccine disinfor-
mation and hesitancy is required to continue our
progress toward the Health People 2030 goal of a na-
tional HPV series completion rate of 80%. State vaccine
policy has served as an empowering tool towards this
national goal and will be all the more critical in the
immediate future.
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