Evidence to inform
decision-making on
single-dose HPV
vaccination policy

Cervical cancer is a leading cause of cancer death among women in low- and

middle-income countries (LMICs), and almost all cases can be attributed to

human papillomavirus (HPV). Over half a million new cases and 350,000 deaths

occur annually, with more than 90% of deaths occurring in LMICs.' HPV vaccines

are highly effective, and vaccination is the primary tool for preventing and

eliminating cervical cancer.

As of March 2026, more than half of the countries
with national HPV vaccination programs have
adopted a single-dose HPV vaccination schedule.?
This brief summarizes critical study findings,
estimated public health impacts, and current
recommendations to assist policymakers and
program implementers with decision-making.

HPV vaccines are safe and highly effective. Since
their introduction, they have significantly reduced
vaccine-type HPV infections, precancerous cervical
lesions, and cervical cancers. Efficacy and robust

and durable antibody responses to the five licensed
and WHO-prequalified HPV vaccines (Cervarix®,
Cecolin®, Gardasil®, Gardasil 9, and Walrinvax®)
are well documented. In healthy young women,
seroconversion rates are virtually 100%. Immune
responses in preadolescents are stronger than in
adults. The durability of protection and stability of
antibody responses have been observed for more
than 14 years post-vaccination; this pattern is
evident even after a single dose of HPV vaccine.
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Clinical studies

Data from clinical studies across multiple geographies, in addition to those listed in the chart below, continue to reinforce the

World Health Organization’s recommendation® of a single-dose HPV vaccination schedule.
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Single-dose
vaccination with
HPV9 (Gardasil
9,MSD) or
Cervarix was
>95% effective in
preventing new
onset persistent
HPV 16/18
infection in African
adolescent girls
and young women
as of 54 months
post- vaccination.

Antibody levels
among girls receiving
a single dose of HPV9
(Gardasil 9, MSD) or
HPV2 (Cervarix, GSK)
were at least as high
as those in women
from the KEN SHE,
CVT, or IARC studies
where single-dose
efficacy was shown.

Data suggest the
efficacy of a single
dose of HPV vaccine
can be inferred to the

targeted 9—14-year-old

age group.

Single-dose of HPV9
(Gardasil 9, MSD)
or HPV2 (Cervarix,
GSK) is non-inferior
to a 2-dose regimen
in preventing
persistent HPV-
16/18 infection
among adolescent
girls. Either HPV
vaccine provides
>97% protection
against HPV16/18
infection over 5
years.

Single dose showed
92% efficacy with
HPV4 (Gardasil,
MSD) against
persistent HPV
16/18 infection for
at least 14 years.

Vaccine efficacy
was comparable
regardless of the
dose regimen with
Gardasil (one, two,
or three doses).

Efficacy from

one and three
doses of HPV2
(Cervarix, GSK)
were comparable in
protecting against
HPV 16/18 infection
as of 10 years post-
vaccination.The level
of antibody induced
after a single dose
was 10X above the
natural infection
level as of 16 years
post- vaccination.’

*The IARC and CVT studies are randomized, controlled trials designed to assess multi-dose schedules that generated single-dose cohorts for reasons
unrelated to study objectives. This provided an opportunity for long-term follow-up of participants who received a single dose of HPV vaccine.

Level of protection

In December 2025, results became available from the randomized, controlled Study Comparing One and Two Doses of HPV

Vaccines (Estudio de Comparacion de Una y Dos Dosis de Vacunas Contra el Virus de Papiloma Humano, or ESCUDDO).¢

Researchers assessed participants five years post-vaccination and found a single-dose regimen to be >97% effective and non-

inferior to two doses. It is the first trial to conduct a head-to-head comparison of one- and two-dose regimens within the same

study and represents a critical addition to the evidence base. In the randomized, controlled KEN SHE study, a single dose was highly

effective in preventing persistent vaccine-type related oncogenic HPV infections as of 54 months post-vaccination.

The ESCUDDO and KEN SHE studies were designed to answer scientific questions about the efficacy of single-dose HPV

vaccination, and thus provide evidence based on scientific rigor that builds upon high-quality observational data from the IARC

and CVT studies. In the controlled, high-quality observational IARC and CVT studies, rates of incident or prevalent and persistent

infections with HPV 16/18 were extremely low in single-dose recipients and significantly lower than in participants who either

were unvaccinated or received a control vaccine and comparable to two- or three-dose cohorts. In the DoRIS study, single-dose

effectiveness was inferred in 9—14-year-olds based on immunobridging to KEN SHE, IARC, and CVT trials. The immunobridging

analyses found that single-dose immunogenicity two years post-vaccination in this age group was non-inferior to the reference

single-dose cohorts, i.e., cohorts with proven single-dose efficacy (KEN SHE for Cervarix and GARDASIL 9, 15-20 years of age;
CVT for Cervarix, 18-25 years of age; and IARC for GARDASIL, 1018 years of age).'°
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Durability of protection

Data confirming durability of protection are available up to 5 years in the ESCUDDO study and 4.5 years post-vaccination in the
KEN SHE study, 10 years post-vaccination in the CVT study, and 14 years post-vaccination in the IARC study. Additionally, the
IARC and CVT studies showed that the level of antibody remained stable and above the level induced by natural infection, with no

evidence of waning as of 10 and |6 years, respectively.

Data available in 9—I |-year-old boys suggests that single-dose HPV vaccination elicits a similar immune response as in girls,'' and
a population-based effectiveness study in South Africa suggests single-dose vaccination impact on HPV 16/18 prevalence in an

adolescent population, irrespective of HIV status.

Estimated public health impact

It can take decades for an HPV infection to cause cervical cancer.This prolonged natural history process makes mathematical
modeling a critical complementary tool to aid in decision-making. Models synthesize clinical and epidemiological data to estimate
and compare health impacts (e.g., the number of cervical cancer cases prevented) and economic impacts across a range of

scenarios. Taken together, results point to a positive public health impact of a single-dose schedule.
The following themes emerged from recent analyses evaluating single-dose HPV vaccination:

» Compared to no vaccination, single-dose HPV vaccination yields substantial health benefits and is good value for

money. '

e The impact and cost-effectiveness of adding a second dose are driven by the duration of single-dose vaccine protection

and the ability to possibly achieve higher coverage with a single dose versus multiple doses.'>'>'*

The second dose is not cost-effective in many settings if one dose can give at least 20 years of protection. 2

¢ Most health benefits associated with two-dose vaccination are achieved with one-dose vaccination, even with lower

efficacy or duration of protection.'

* Alternative uses of the second dose, such as vaccinating young adult women or boys with a single dose, have been shown
to have greater impact and cost-effectiveness than giving a second dose.'®

* Immediate implementation of a single-dose schedule leads to greater health benefits than postpoining its adoption.'*

* If vaccine supply is constrained, single-dose or extended interval strategies have greater health impact and are more

efficient than two-dose strategies.'®'”

Policy recommendations

Given the strong evidence base showing that a single dose of HPV vaccine provides similar protection against HPV infection as a
multi-dose regimen, the World Health Organization (WHO) issued in December 2022 an updated recommendation? that includes

a single-dose regimen:

* One- or two-dose HPV vaccine for the primary

target of girls aged 9—14 years old. As of March 2026, more than
+ One- or two-dose schedule for young women half of countries with national
2ged 1520 years old. HPV vaccination programs have
adopted a single-dose HPV
vaccine schedule.

* One- or two-dose schedule for boys/men aged
9-20 years old.

¢ Two doses with a 6-month interval for women

aged over 2| years old.

* Immunocompromised individuals, including those with HIV, should receive three doses if feasible, and if not, at least two
doses.

WHO urges countries to introduce HPV vaccination for the primary target group of girls aged 9—14 and, where feasible and
affordable, prioritize catch-up in older cohorts and missed girls through multi-age cohort vaccination up to the age of 18.?

The Pan American Health Organization (PAHO) Technical Advisory Group and the WHO AFRO Regional Immunization Technical
Advisory Group accepted the global recommendation in 2023 and 2024, respectively. Gavi, the Vaccine Alliance, supports single-
dose schedules, including switch grants for countries already implementing multi-dose schedules.
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Program implementation opportunities

A qualitative study based on key informant interviews from Burkina Faso, Ethiopia, and Solomon Islands, found that a single-dose
scheduled afforded operational advantages, such as reduced losses to follow-up, lower vaccine and human resource costs,and more
efficient delivery.'® Modeling suggests that prioritizing multi-age catchup (MAC) campaigns in older girls (followed by young women
and then by gender-neutral vaccination) is the most efficient way to repurpose additional HPV vaccine doses freed up by a single-
dose schedule and reduce cervical cancer.'” A single-dose schedule could encourage countries to introduce HPV vaccines that have
delayed doing so because of financial, logistical, or other barriers.
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A single-dose regimen addresses several obstacles by reducing the quantity of doses to be procured and subsequently distributed, stored, tracked, and
administered.
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Modeled cost savings with a single-dose regimen in five countries ranged from 40% to 49% per fully vaccinated adolescent. Depending on the country
context, there were differences in whether these savings could be largely for financial (direct monetary outlays) or opportunity costs (costs of using
existing resources).”'

Topics for future research

Evidence on the health and economic impacts of reduced-dose HPV vaccination in HIV-positive individuals, including on level and
duration of protection, requires additional studies. Until more data are available, WHO recommends a multi-dose HPV vaccination
regimen for this population.The potential impact of HIV acquisition following HPV vaccination (in all dose regimens) also requires
further research.With limited data available on boys, additional research will help programs weigh the potential public health
impact of gender-neutral programs.

Several ongoing clinical trials continue to collect data on efficacy of a single dose of HPV vaccine in older and younger populations,
as well as in boys, by comparing findings to multi-dose regimens and by immunobridging to other studies. Information on additional
clinical measures, such as effectiveness against the development of cancer and precancerous lesions, will eventually be available.
Although current evidence suggests that duration of protection is long-lived, longer-term cohort follow-up will continue to provide
valuable insights about duration of protection and durability of the immune response and inform mathematical modeling.

The Single-Dose HPV Vaccine Evaluation Consortium will continue to evaluate emerging evidence pertaining to single-dose HPV
vaccination, including effectiveness and data in additional populations (i.e., people living with HIV and boys) as it becomes available.
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Disclaimer:The content, findings, and conclusions of this report are those of the authors and do not necessarily represent the official position of their
agencies or institutions of employ.

For information about the Single-Dose HPV Vaccine Evaluation Consortium and access to the full review of current evidence, visit path.org/singledosehpy.
Inquiries about this project can be directed to: Evan Simpson, PATH, 437 N 34th Street, Seattle, WA 98103, US, esimpson@path.org.
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