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About this document

This document is intended for use by countries in considering and planning for a successful introduction of a single-
dose human papillomavirus (HPV) vaccination schedule or a switch from a multi-dose to a single-dose HPV
vaccination schedule. The document outlines key considerations and implications for national-level planners,
immunization programme managers, and immunization partners involved in providing decision-making and
implementation support to countries.

This decision-making and operational guide relating specifically to HPV schedule optimization complements the
existing World Health Organization (WHO) documents “Principles and considerations for adding a vaccine to a
national immunization programme”* and “Guide to introducing HPV vaccine into national immunization
programmes”? that cover the important points for consideration when introducing any new vaccine or HPV vaccine
into a national immunization programme, respectively, and other widely available resources on HPV vaccination
(Appendix 1).

Background

Vaccination to prevent HPV infection, the primary cause of cervical cancer, has been recommended by WHO since
2009. The introduction of HPV vaccines has been slow; while most high-income countries have introduced the HPV
vaccine, the proportion of low- and middle-income countries that have successfully introduced it remains low.
Global supply shortages over the last years have stalled introductions and left many cohorts of girls unprotected
against HPV. In countries that have introduced the HPV vaccine into their routine immunization schedule, coverage
with the HPV vaccine in most countries is behind the coverage attained with childhood vaccines. In 2021, 12% of
eligible girls were estimated to be protected. Since the adoption of the Global Strategy Toward the Elimination of
Cervical Cancer3, countries are urged to introduce the HPV vaccine as part of cervical cancer elimination efforts. The
HPV vaccines were originally licensed for a 3-dose schedule. However, not all individuals completed the 3-dose
schedule, and post-hoc analyses of the trial data revealed that efficacy against the most high-risk type (HPV 16/18)
infection was similar after 1,2, and 3 doses. These findings have been stable over more than 10 years and have now
been confirmed with similar findings from high-quality single-dose trials.

In April 2022, the Strategic Advisory Group of Experts on Immunization (SAGE) reviewed the evidence on the
efficacy of a single-dose HPV vaccine schedule, including the first two randomized trials prospectively designed to
evaluate the efficacy and immunogenicity of single-dose HPV vaccination versus a comparator. Based on this newly
available evidence, in December 2022 WHO position paper for the use of HPV vaccines states that countries may
now choose between a one- or 2-dose schedule for the primary target population, 9—14-year-old girls, as well as
young adults of both genders up through 20 years of age. This off-label single-dose option for routine and multi-
age cohort catch-up vaccination was considered because it provides comparable and high levels of individual

1 The document “Principles and Considerations for Adding a Vaccine to a National Immunization Programme” can be found at:
https://apps.who.int/iris/handle/10665/111548

2The document “Guide to Introducing HPV vaccine into National Immunization Programmes” can be found at:
https://www.who.int/publications/i/item/9789241549769

3 The document “Global Strategy to Accelerate the Elimination of Cervical Cancer as a Public Health Problem” can be found at:
https://www.who.int/publications/i/item/9789240014107
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protection whilst likely to be more efficient from a public health perspective (fewer doses per cervical cancer case
prevented), less resource-intensive and easier to implement than a 2-dose schedule. This advice applies to those
HPV vaccines for which corresponding single-dose data has been demonstrated or immunobridged against a
vaccine with the available single-dose efficacy data. As of December 2022, the licensed pre-qualified vaccines for
which such data are available include bivalent (Cervarix®), quadrivalent (Gardasil®), and nonavalent (Gardasil® g)
vaccines. Newer HPV vaccines will require immunobridging studies. As of May 2023, single-dose HPV vaccine
immunobridging studies are ongoing for Cecolin® (bivalent, WHO-prequalified) and Cervavac® (quadrivalent,
licensed), and have not yet begun for Walrinvax® (bivalent, under WHO prequalification process).

Previous  Current WHO

WHO position
position (December
(2017) 2022)
Primary target group Girls Girls aged 9—14
agedg—  yearsold
14 years
old
Vaccination Schedule by age (years) 9-14 2-dose Either a 1-dose*
schedule | ora2-dose
vaccination
schedule
1520 3-dose Either a 1-dose*
schedule  ora2-dose*
vaccination
schedule
=21 3-dose 2-dose schedule
schedule | can be used*
Immuno- 3-dose Should be
compromised, schedule  prioritized and
including should receive at

least 2 doses* but
with HIV ideally 3 doses, if
programmatically
Gy feasible.
Table 1: Summary of 2017 WHO position compared to the current WHO position (December 2022)
* off-label recommendation for girls and boys

people living

HPV vaccine schedule options
Countries may now choose between a one- or 2-dose schedule for the primary target population, 9—14-year-old
girls (Table 1).

Since the single-dose efficacy data come from trials involving females up to age 20 years, either a one-dose or 2-
dose schedule can also be used for the vaccination of girls aged 15—20 years old.
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For those older than 20 years, a reduced, 2-dose schedule with a minimum interval of 6 months between doses
can be used. Data on immunogenicity and efficacy from a post-RCT follow-up study (Appendix 2) give confidence
that this reduced-dose schedule will provide protection in older females.

It is uncertain whether immunocompromised individuals, such as people living with HIV, will be protected
adequately by reduced dose schedules. Until further evidence is available, immunocompromised persons,
irrespective of age, should be prioritized and should receive at least two doses but ideally three doses if
programmatically feasible.

For global equity and considering the improving supply situation, WHO recommends that priority should be given

to the primary target of girls and that the expansion of HPV programmes to secondary targets should be carefully
managed considering supply availability, programme feasibility, and affordability without diverting resources from
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vaccination of the primary target population. Countries with a gender-neutral HPV vaccination programme can also
choose a single-dose schedule for boys aged 9—20 years based on this WHO position.

Off-label vaccine recommendations

An off-label vaccine recommendation generally refers to a difference between the labelled
instructions on how to use the vaccine as approved by the regulatory authorities (or “label”) and
the recommendations for use issued by public health advisory bodies at national (e.g., National
Immunization Technical Advisory Groups) and/or international levels (e.g., SAGE). For example,
the label may recommend a specific vaccine schedule or dose based on data from controlled trials
at the time of initial licensure of the vaccine, while public health authorities may provide different
recommendations based on additional post-marketing data and benefit-risk analyses or other
factors. After an initial label is approved, additional post-marketing data may support or require
an eventual change in the label, but this is not always done.

Examples of off-label vaccine use include:

e Use of heptavalent pneumococcal conjugate vaccine (PCV7) in a 2+1 schedule (public
health recommendation for off-label use) instead of a 3+1 schedule (per label) based on
new evidence from immunogenicity studies (Canada, Belgium, and the United Kingdom)

e Use of fractionated doses of yellow fever or inactivated poliomyelitis vaccines as
recommended by SAGE in the context of vaccine supply challenges (multiple countries)

e Administration of rotavirus vaccines to children >24 months is not recommended and this
WHO-recommended upper age limit constitutes an off-label recommendation.

e Use of influenza vaccines among pregnant women after a SAGE recommendation despite
the label of these vaccines at the time not recommending use during pregnancy in most
countries (multiple countries, including 27 European Union countries in 2015)

Vaccine labels may also differ between countries because of the variation among independent
regulatory authority assessments, policies, and other criteria used in the vaccine assessment. For
example, in 2013, the European Medicines Agency (EMA) approved the change from a three-dose
HPV vaccine schedule to a 2-dose schedule for children between g and 14 years, whereas the HPV
vaccines in the U.S. were recommended in a three-dose schedule in this age group at that time.

Countries are encouraged to inform their national regulatory authority (or equivalent) of the
evidence-based programmatic decision to use the single-dose off-label HPV vaccination
schedule. The differences between public health recommendations and the product label
regarding vaccine use may lead to confusion for vaccinators and vaccinees, which may result in
lower compliance with national vaccination schedules. Therefore, good communication among
regulatory bodies, public health authorities, companies, and health care providers or vaccinators
is critical.
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Summary of evidence supporting single-dose HPV vaccination

The option to use a single-dose HPV vaccination schedule is based on randomized controlled efficacy trials against
incident persistent infections, immunobridging trials, post hoc analyses of efficacy trials (Appendix 2), and post-
licensure observational studies demonstrating that a single-dose of HPV vaccine elicits a protective immune
response against the incident and persistent HPV infection— the necessary prerequisites to further development of
cervical lesions and, in the longer term, cervical cancer. Additional clinical trials (Appendix 3) and observational
study data are expected to provide more information on the duration of the protection and relative efficacy and
effectiveness of single-dose versus multidose schedules. However, the existing data support the conclusion that a
single-dose HPV vaccination for immunocompetent girls provides equivalent or near-equivalent protection to 2-
dose vaccination and should be considered for those HPV vaccine products with data on efficacy orimmunobridging
to vaccines with proven single-dose efficacy. As of May 2023, the products for which efficacy and immunogenicity
data support use in a single-dose schedule are bivalent (2vHPV, Cervarix®), quadrivalent (4vHPV, Gardasil®), and
nonavalent (gvHPV, Gardasil® g) vaccines.

Immunogenicity and efficacy trials

These data include a high-quality randomized controlled trial (RCT) in Kenya (KEN SHE?*5) in which sexually active
15-20 years-old females (N=2,250) were randomized to three arms: single-dose 2vHPV, gvHPV, or delayed
vaccination. Single-dose HPV vaccination was highly efficacious (>95%) against incident persistent HPV infection
over three years: gvHPV vaccine efficacy (VE) was 98.8% (95% Cl [91.3—99.8], p=<0.0001); bivalent VE was 97.5%
(95% Cl [90.0—99.4], p=<0.0001).

In a post hoc analysis of an RCT (India IARC®7) comparing dose regimens of 4vHPV (Gardasil) in females 10-18 years
of age, VE against HPV-16/18 infections was similarly high (>90%) up to at least 10 years post-vaccination across
different schedules (single-dose, 2-doses at 0,6 months, and 3-doses at o, 1, 6 months), including among ~5000
subjects who only received a single-dose of the vaccine. Ten years after vaccination, the antibody levels were at
least two times higher in single-dose recipients compared to those following natural infection. No HPV16/18-related
CIN2/3 was detected in vaccinated women.

Similarly, in a post hoc analysis of a randomized clinical trial (Costa Rica HPV Vaccine Trial, CVT®9) comparing a 3-
dose regimen of 2vHPV (Cervarix) to active control (Hepatitis A vaccine) among females aged 18-25 years, VE
estimates against prevalent HPV 16/18 infections were similar after single-dose vaccination to a multi-dose

4 Barnabas RV, Brown ER, Onono MA, Bukusi EA, Njoroge B, Winer RL, et al. Efficacy of single-dose HPV vaccination among young African women. Efficacy of
Single-Dose Human Papillomavirus Vaccination among Young African Women | NEJM Evidence

5 Onono MA, Mugo N, Brown E, et al. A randomized trial of single-dose HPV vaccination efficacy among young women: final efficacy results. In: International
Papillomavirus conference; 17-21 April 2023; Washington D.C., USA. Available online: https://ipvconference.org/abstract-e-book/ (accessed May 10, 2023)

6Basu P, Malvi SG, Joshi S, Bhatla N, Muwonge R, Lucas E, et al. Vaccine efficacy against persistent human papillomavirus (HPV) 16/18 infection at 10 years after
one, two, and three doses of quadrivalent HPV vaccine in girls in India: a multicentre, prospective, cohort study. The Lancet Oncology. 2021;22(11):1518-29., with
updated data presented to SAGE HPV Work Group

7Basu P, Bhatla N, Muwonge R, et al. Multicentric cohort study to compare long-term efficacy of a single-dose of 4-HPV vaccine compared to two- & three-dose in
10-18 yr old females in India. In: International Papillomavirus conference; 17-21 April 2023; Washington D.C., USA. Available online:
https://ipvconference.org/abstract-e-book/ (accessed May 10, 2023)

8 Kreimer AR, Sampson JN, Porras C, Schiller JT, Kemp T, Herrero R, et al. Evaluation of durability of a single-dose of the bivalent HPV vaccine: the CVT Trial. Journal
of the National Cancer Institute. 2020

9 Romero B, Herrero R, Porras C et al. Durability of hpv-16/18 antibodies 16 years after a single-dose of the bivalent HPV vaccine: the Costa Rica HPV vaccine trial. In:
International Papillomavirus conference; 17-21 April 2023; Washington D.C., USA. Available online: https://ipvconference.org/abstract-e-book/ (accessed May 10,
2023)
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regimen. Sixteen years after HPV vaccination, HPV16 and 18 seropositivity was almost 100% among HPV-
vaccinated women and they remained seropositive irrespective of the number of HPV vaccine doses received. A
minimal decline in the antibody concentration was observed over time, especially for the single-dose HPV vaccine

group.

Among females (N=930) aged 9—14-years-old randomized to 1, 2, or 3 doses of 2vHPV or gvHPV in a randomized
open-label trial (DoRIS*) in Tanzania, seropositivity was >97.5% for all dose groups for 2vHPV and gvHPV vaccines
at 24 months post-vaccination. Immunobridging® showed that single-dose HPV 16/18 antibody responses
(geometric mean titers, GMTs) were non-inferior in DoRIS compared with those in studies where single-dose
efficacy has been observed (CVT, India IARC, KEN SHE).

Observational Studies

Data on the immunogenicity of a single HPV vaccine dose compared to multi-dose schedules (and compared to
natural HPV infection) are available from observational studies of partially vaccinated populations. ** Although
these observational study findings are subject to bias (mainly information bias and confounding) and considered to
be lower quality, most studies found very high rates of seropositivity for HPV genotypes protected against by the
vaccine type administered, regardless of the number of doses received. Few found a difference in seropositivity
rates among participants who received one, two, or three vaccine doses. Most studies found that antibody levels
were lower in the single-dose arms compared to the multi-dose arms. However, a minimal antibody titer sufficient
for protection has not been identified, so the clinical relevance of these differences is unclear.Similarly, in a
systematic review*? of post-licensure effectiveness studies of HPV vaccination by number of doses among women
aged 18 years or younger at the first vaccine dose, the adjusted HPV infection prevalence ratios were similar for
three doses (0.08; 95% Cl [0.04—0.15]), two doses (0.07; 95% Cl [0.01-0.47]), and one dose (0.08; 95% Cl [0.01-0.54]).

Modeling and health economics data

Based on modeling studies (Appendix 1), single-dose HPV vaccination yields substantial health benefits and is good
value for money. The current approach (routine vaccination with a 2-dose regimen and without multi-age cohort
catch-up) prevents fewer cases and is less efficient than a single-dose multi-age cohort approach. Immediate
implementation of a single-dose HPV vaccination programme leads to greater health benefits than delaying
implementation until more conclusive information on vaccine efficacy is available from ongoing clinical trials. The
impact and cost-effectiveness of adding a second dose are driven by the duration of single-dose HPV vaccine
protection and possibly, the ability to achieve higher coverage with single-dose versus multiple doses. Even if
contradictory to existing evidence, a lower vaccine efficacy level of 80% is assumed or a shorter duration of
protection of ten years, single-dose HPV vaccination yields substantial health benefits and is good value for money
compared to no vaccination.

° Baisley KJ, Whitworth HS, Changalucha J, Pinto L, Dillner J, Kapiga S, et al. A dose-reduction HPV vaccine immunobridging trial of two HPV vaccines among
adolescent girls in Tanzania (the DoRIS trial) - Study protocol for a randomised controlled trial. Contemp Clin Trials. 2021. 101:106266. Data unpublished

1 PATH Single-dose Consortium. Review of the Current Evidence on HPV Vaccination. Review of the current published evidence for single-dose HPV vaccination |
PATH

12 Markowitz LE, Drolet M, Perez N, Jit M, Brisson M. Human papillomavirus vaccine effectiveness by number of doses: systematic review of data from national
immunization programs. Vaccine. 2018;36(32 Pt A):4806-15

13 Burger EA, Laprise JF, Sy S, Regan MC, Prem K, Jit M, Brisson M, Kim JJ. Now or later: Health impacts of delaying single-dose HPV vaccine implementationin a
high-burden setting. Int J Cancer. 2022 May 5. doi: 10.1002/ijc.34054. Epub ahead of print. PMID: 35512109
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Country decision-making process for HPV schedule optimization

The decision-making process around choosing a single-dose HPV vaccination schedule should be country-led,
systematic, and evidence-based. Each country’s public health advisory bodies (e.g., NITAG) and decision-making
bodies (e.g., the Ministry of Health/Expanded Programme for Immunization (EPI)) must decide whether additional
data may be needed for decision-making (e.g., knowledge, attitudes, and perceptions of key stakeholders). The
decision-making should be coordinated with other components of the health system and be comprehensive. Some
factors may outweigh others in importance, depending on the specific circumstances (e.g., disease burden, product
characteristics, estimated budget, cost-effectiveness). These programme considerations are context-specific and
depend on available information at any given moment; so countries that choose not to introduce or switch to a
single-dose HPV vaccination schedule at this juncture may decide to revisit the issue later as more evidence
becomes available or when other conditions change.

Reasons to choose a single-dose HPV vaccination schedule

The focus of this section is on the use of a single-dose compared to a multi-dose schedule for the primary target
group, girls aged 9—14 years, either as a new vaccine introduction or as a change in schedule (“schedule switch”) for
an existing programme.

There are several potential programmatic and economic benefits of a single-dose HPV vaccination schedule (Figure
1). A single-dose HPV vaccination schedule could simplify delivery for key stakeholders (Figure 2), provide new
integration opportunities, lower costs, and/or create new programme opportunities with the resources saved. These
opportunities could include building an adolescent or school health platform, conducting multi-age cohort catch-up
strategies, or investing in cervical cancer screening and treatment. Furthermore, a single-dose schedule may allow
for better integration. It may be possible to co-deliver using the existing platforms for single- visit interventions for
which there is already high community demand or existing platforms for intensified vaccination efforts at a specific
time (e.g., child health days). Countries should also consider the ability of the HPV programme to reach specific
population subgroups, such as immunocompromised persons who are currently recommended to receive a multi-
dose schedule based on the existing data.

Figure 1. An illustrative example of potential programme and economic benefits of switching to a single-dose HPV
vaccination schedule

Fewer appointments Simplified campaign Mo need for scheduling
to sehedule and service caordination and tracking follow ups
Likely some
. X Mg Dt
& 4 il Ll
=] o Al
Likely
Finances Supply Demand Facilities/delivery @ =i
| | | | eAr Dk
Lowered cost of operations Lower supply of vaccines More palatable and easier faor Less inventory and fewer
and vaccine vials required for a given people to logistically plan deliveries required
populaticn and financially afford

Source: PATH
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Countries may decide to introduce HPV vaccination in a single-dose schedule or switch from a multi-dose to a single-
dose HPV vaccination schedule for a range of reasons, especially when the current programme is already
experiencing challenges. Examples include:

¢ Limited domestic resources for introducing and/or sustaining a successful HPV programme
e Financial costs (e.g., cost of the vaccine, community outreach, school outreach, catch-up activities,
defaulter tracking)
e Human resources (e.g., health worker workload and staffing challenges exacerbated by the COVID-19
pandemic)
e Challenges with the limited logistics, cold chain, storage, and/or stock management capacity
e Sub-optimal performance of existing multi-dose HPV programme
e Challenges with subnational HPV vaccine supply and delivery
e Challenges with achieving successful sustainable school outreach activities for a multi-dose schedule
e High drop-out for the second dose of a multi-dose schedule
e Sub-optimal resource allocation within the HPV vaccination programme or broader cervical cancer
elimination strategy
For example, within a limited resource setting, second-dose vaccine and programme costs could be more
effectively allocated to other HPV programme areas, such as risk communication and community engagement.
e Sub-optimal HPV vaccination access and/or community demand
e Challenges with reaching under-immunized communities (e.g., out-of-school girls) with two doses
e Caregiver's/girls’ negative perception/implications of multi-dose schedule (risk, convenience, pain,
resources, cost)

Single-dose schedule options may also offer benefits to all programmes, including those that are performing well.
Some of these include the following:

e Cost savings through reduced vaccine procurement requirements, and reduced strain on the supply chain
Identified opportunities to improve HPV vaccination coverage with a single-dose strategy by:

e Harnessing new HPV vaccine delivery options to reach all target girls, including populations that are not
being reached currently (e.g., with new preferred locations for one-time HPV vaccination in the
community or during child-health weeks

e Incorporating lessons learnt from programmes that have successfully achieved and sustained high-
coverage with other single-dose schedule antigens or single-visit health interventions

e Integrating single-dose HPV vaccine within a new platform for adolescent health

e Reduction in the programmatic need for HPV vaccination catch-up strategies for multiple missed or under-
vaccinated cohorts (e.g., using single-dose multi-age cohort campaigns for an extended age range target
population of girls aged 9—18 years)

e Possible increase in acceptability because of the need for fewer vaccinations

e Provide increased programmatic resilience against a change in country context (e.g., weakened health and
immunization systems in fragile and conflict settings).
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Figure 2: Potential programme benefits: Simplified vaccine delivery for key stakeholders

Potential programme benefits: simplified delivery

L

Less time commitment for

More convenient for Reduced time burden her bev stakehold

i i for healthcare worker other key stakeholders
caregiver/girl (e.g., teachers)
Less perceived or actual Fewer outreach visits
expenditures or adverse to schools
events relating to
immunization Reduced catch-up

activities

Key decision-making considerations for HPV vaccine schedule optimization

As discussed, the off-label single-dose HPV vaccination option might be considered because it provides comparable
and high levels of individual protection whilst likely to be more efficient from a public health perspective (fewer
doses per cervical cancer case prevented), less resource-intensive, and easier to implement than a multi-dose
schedule. However, there are also other key programmatic aspects and risks to consider (Figure 3). These include
consideration of risks and benefits to the existing HPV or broader immunization programme (e.g., how the
introduction of or switch to a single-dose schedule will be perceived by the key stakeholders and how trust in the
immunization programme might change). Another consideration is the impact on equity (e.g., how a single-dose
strategy could impact the programme’s potential to vaccinate hard-to-reach populations, and whether the HPV
programme will have the capacity to reach immunocompromised girls with a multi-dose schedule). Importantly,
the EPI programme should work with other national decision-making and regulatory authorities to consider what
the implications are for off-label HPV vaccine usage, including lessons learned from previous off-label vaccine use
in the country (if any).
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Figure 3: Decision-making considerations for HPV schedule optimization

Decision-making: key programme considerations

Key Stakeholders Economics, Costs and cost-effectiveness

Budget impact and
affordability

finance and
logistics

Alignment with other
programmes and priorities
Strength of NITAG
Existing logistics, cold

chain, storage and stock
management capacity

Public health and
stakeholder priorities

High risk groups and equity Programme

Performance and characteristics
(single dose effectiveness, cold
chain volume, wastage rate

Vaccine and Immunization

Implications of off- other supplies programme and
label usage health system

Many of these discussions will be context-specific, and even countries with similar programmes or data could choose
to switch or introduce a single-dose or continue with a multi-dose schedule for a multitude of reasons. For example,
a country with an existing high 2-dose HPV vaccination coverage could choose to switch to a single-dose schedule
to save resources and, based on country capacity, to conduct a catch-up campaign for a second dose if the data
suggests that a booster dose is needed in the future. Similarly, a programme with existing high 2-dose HPV
vaccination coverage could choose not to switch to a single-dose schedule because the country resources are not
constrained and the switch is perceived as an unnecessary risk to the programme, or because HPV vaccine
touchpoints are used to deliver other adolescent interventions (Table 2).
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Table 2: Context specific examples of programme considerations for HPV vaccine schedule optimization based on
the HPV programme characteristics (HPV1 coverage, HPV2 coverage, high risk communities)

Existing HPV programme characteristics
(HPV1 and HPV2 coverage, high-risk communities)

High HPV1 High HPV1 |Low HPV1 |High risk
High HPV2 Low HPV2 Low HPV2 geographies Pro.gr.amme
or groups decision

Schedule
switch to
single dose

Examples of
programme
considerations

No
schedule
switch (or
later
switch)
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Key planning and implementation considerations for HPV vaccine schedule
optimization

Countries should develop a comprehensive implementation plan with timelines to ensure that all aspects and
implications of a single-dose introduction or schedule change are accounted for (Figure 4). Several considerations
in planning, such as how trust in the programme will be maintained, the way stakeholders will be engaged, and how
high coverage with a single-dose strategy will be achieved are critical for the sustained success of the HPV
programme (Box 1).

Box 1: Key planning questions for countries considering HPV vaccine schedule optimization

e How might trust in your existing HPV programme change (e.g., among providers and clients)?
e How can confidence and programme resiliency be maintained?

e How can you ensure that important stakeholders (e.g., professional gynecologists and oncologist
associations) support the change and understand the scientific basis?

e How will you engage key stakeholders, such as teachers, parents, and girls to successfully communicate the
programme change?

e Additional outreach visits to administer the second dose may also represent an opportunity to catch girls
who missed the first HPV vaccine dose (e.g., with a 6-month outreach schedule). How will high coverage be
achieved and maintained with a single-dose strategy? What additional strategies and mechanisms to catch
up those who did not receive the single-dose at the routine age should be created?

e Whatis the national and subnational HIV prevalence among girls aged g to 14 years? How can high
coverage with a multi-dose schedule continue to be ensured for certain high-risk groups (e.g., HIV-infected
girls)?

e What will be the initial cost of change to the programme? Consider expenses for training and sensitization
of healthcare workers, updates to policy and schedule, guidance documents and advocacy materials,
logistics management systems, and vaccination recording and reporting tools. How will these costs be
funded? If relevant, how could Gavi funding (e.g., a switch grant) be used to cover such costs?

e What will be the country’s contingency plan in the case that future evidence would suggest the 2-dose
schedule would offer better protection?
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Figure 4: Planning considerations for HPV schedule optimization
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The country should consider the budgetary impact of the schedule switch or the choice of a single-dose schedule
on the national budget and affordability in relation to any short- or long-term complementary funding that might
be available from donors. This should include the operational costs—both the short-term costs of the introduction
and longer-term recurrent costs. An HPV vaccine schedule switch to a single-dose schedule will have cost-savings
for supplies, outreach and catch-up for the second dose, distribution systems, and waste management. However,
there will be additional costs associated with the switch or introduction of a single-dose schedule (e.g., re-training
activities for health care workers and possibly teachers, re-training materials, the redesign, print, and
dissemination of new guidelines, paper and electronic recording and reporting forms and tools, conducting
readiness assessments, supportive supervision, data quality monitoring and/or post-switch evaluation activities).
Additionally, there may be other increases in costs, such as catch-up for the first dose and supplementary
activities for social mobilization, community education, and communications. An example of the budget impact
considerations is provided in Table 3.
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Table 3: Budget impact considerations for switching to a single-dose HPV vaccine schedule

Cost domain

Switch cost savings

Switch cost incurred
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1. Supplies

Vaccines, syringes, safety boxes
Vaccine wastage rate (e.g., increased size
of vaccination sessions)

Vaccine wastage rate (e.g., if vials discarded
due to expiry)

2. Personnel and vaccine delivery

Monitoring for 2™ dose
Outreach for 2™ dose
Catch-up for 2™ dose
Different delivery strategy

Re-training activities

Re-training materials

Increased catch-up for first dose
Different delivery strategy

3. Distribution system Transportation of vaccines, cold storage,

storage and transportation of supplies

4. Waste management Incinerator fuel, salaries of staff, transport

if incinerator not at vaccination site

5. Guidance, data and monitoring Redesign, print and disseminate new
guidelines, recording and reporting forms
and tools (paper and electronic)
Readiness assessment, supportive
supervision, data monitoring and post-

switch evaluation

6. Other costs Social mobilization for 2" dose Community education and communications
Revised crisis communication plan

Programme assessments and strengthening

Many of the activities carried out to prepare, implement, and monitor a single-dose HPV vaccine introduction or
schedule switch may also present opportunities to improve the immunization programme as a whole and the overall
health system. A country could choose to conduct a situation analysis of the immunization programme to identify
weaker areas that could be strengthened before/during the introduction/switch. These could include strengthening
the monitoring and evaluation of immunization and HPV programme performance, including recording practices
for vaccination data, immunization coverage data quality, the use of a disease surveillance/registry, or improving
communication strategies and the crisis communication plan. If the country is also planning the introduction or
switch of another vaccine, combining the preparatory activities and budgets for both activities is recommended. A
comprehensive example of planning and implementation considerations of a 2-dose compared to a single-dose
schedule is provided in Appendix 4.

Once the introduction or switch is implemented, regular monitoring of the progress or barriers to reaching the HPV
programme objectives, targets, and goals by EPI should continue; as well as documentation of lessons learned.
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Appendix 1: Resources available to support evidence-based decision-making for
HPV vaccine schedule optimization

Epidemiology, burden, and coverage
¢ International Agency for Research on Cancer. GLOBOCAN 2020. Cancer Today. Available at:
https://gco.iarc.fr/today/home.

e WHO HPV vaccine introduction and coverage mornitoring dashboard

Compiled scientific evidence on single-dose immunogenicity and efficacy
e PATH Single-Dose HPV Vaccine Evaluation Consortium. Review of the current published evidence on single-
dose HPV vaccination 20220328 SDHPV_Evidence Review_ Edition 4 Final L2.pdf (path.org)

e PATH Single-Dose HPV Vaccine Evaluation Consortium. Current state of evidence on single-dose HPV
vaccination and its implications for policy April 6, 2022 SingleDoseHPV_Statement_April2022_final.pdf

(path.org)

Policy documents
e SAGE April 2022 recommendations on HPV vaccines

e World Health Organization Human papillomavirus vaccines:
o WHO position paper (December 2022) Human papillomavirus (HPV) (who.int)

o Table: GRADE evidence profile for single-dose HPV vaccine compared with no vaccine for HPV
infection

o Table: Effectiveness and immunogenicity of 1-dose of HPV vaccine compared with 2-doses

o Powerpoint: HPV vaccine session introduction and key questions, April 2022

o Cochrane review report: Efficacy, effectiveness, and immunogenicity of one dose of HPV vaccine

e World Health Organization Human papillomavirus vaccines Clearing House
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/human-papillomavirus-vaccines-

(HPV)/hpv-clearing-house/policy

Introduction guidance

e World Health Organization Guide to introducing HPV vaccine into national immunization programmes

(who.int)

HPV vaccine product information

e World Health Organization Prequalified vaccines Prequalified vaccines | WHO - Prequalification of Medical
Products (IVDs, Medicines, Vaccines and Immunization Devices, Vector Control)

e Product information for vaccines and cold chain equipment Gavi detailed product profiles

Off-label vaccine use
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https://gco.iarc.fr/today/home
https://app.powerbi.com/view?r=eyJrIjoiNDIxZTFkZGUtMDQ1Ny00MDZkLThiZDktYWFlYTdkOGU2NDcwIiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9
https://media.path.org/documents/20220328_SDHPV_Evidence_Review_Edition_4_Final_L2.pdf?_gl=1*47zx2y*_ga*MTg3MTU1MTgyNS4xNjYwODMxMzE0*_ga_YBSE7ZKDQM*MTY2MDgzMTMxNC4xLjEuMTY2MDgzMTMzMC4wLjAuMA..
https://media.path.org/documents/SingleDoseHPV_Statement_April2022_final.pdf
https://media.path.org/documents/SingleDoseHPV_Statement_April2022_final.pdf
https://www.who.int/publications/i/item/who-wer9724-261-276
https://www.who.int/teams/immunization-vaccines-and-biologicals/policies/position-papers/human-papillomavirus-(hpv)
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/human-papillomavirus-(hpv)/grade-evidence-profile-single-dose-hpv-vaccine-vs-no-vaccination.pdf?sfvrsn=d91ef519_1
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/human-papillomavirus-(hpv)/grade-evidence-profile-single-dose-hpv-vaccine-vs-no-vaccination.pdf?sfvrsn=d91ef519_1
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/human-papillomavirus-(hpv)/evidence-to-recommendation-table-1-dose-vs-2-dose.pdf?sfvrsn=eb11e290_1
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/human-papillomavirus-(hpv)/hpv-vaccine-session-introduction-key-questions-april-2022.pdf?sfvrsn=ad8a2638_1
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/human-papillomavirus-(hpv)/systematic-review-of-1-dose-of-hpv-vaccinec14d7ee3-e409-4a1a-afd9-c3e7e0dd2bd9.pdf?sfvrsn=174858f6_1
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/human-papillomavirus-vaccines-(HPV)/hpv-clearing-house/policy
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/human-papillomavirus-vaccines-(HPV)/hpv-clearing-house/policy
https://www.who.int/publications/i/item/9789241549769
https://www.who.int/publications/i/item/9789241549769
https://extranet.who.int/pqweb/vaccines/prequalified-vaccines
https://extranet.who.int/pqweb/vaccines/prequalified-vaccines
https://www.gavi.org/our-alliance/market-shaping/product-information-vaccines-cold-chain-equipment
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Neels P, Southern J, Abramson J, et al. Off-label use of vaccines. Vaccine, 2017. 35(18);2329-2337

https://doi.orqg/10.1016/j.vaccine.2017.02.056.

Information leaflets about off-label vaccine use for parents and healthcare professionals

https://www.gov.uk/government/publications/off-label-vaccine-leaflets.

Evidence from modeling studies for decision-making

Burger E, Campos N, Sy S, Regan C, Kim J. Health and economic benefits of single-dose HPV vaccination in a
GAVI eligible country. Vaccine. 2018;36(32 Pt A):4823-4829. https://doi.org/10.1016/j.vaccine.2018.04.061.

Burger EA, Laprise JF, Sy S, Regan MC, Prem K, Jit M, Brisson M, Kim JJ. Now or later: Health impacts of
delaying single-dose HPV vaccine implementation in a high-burden setting. Int J Cancer. 2022 May 5. doi:
10.1002/ijc.34054. Epub ahead of print. PMID: 35512109.

Drolet M, Laprise JF, Martin D, et al. Optimal human papillomavirus vaccination strategies to prevent cervical
cancer in low-income and middle-income countries in the context of limited resources: a mathematical
modelling analysis. Lancet Infect Dis. 2021;21(11):1598-1610. https://doi.org/10.1016/51473-3099(20)30860-4.
Kim J. Could 1 dose be less efficacious than 2 doses but still be a great public health intervention? HPV World.
2017;1(30):26—28. https://www.hpvworld.com/media/2g9/media_section/o/5/1605/kim.pdf

Prem K, Choi YH, Bénard E, et al. Global impact and cost-effectiveness of one-dose versus 2-dose human
papillomavirus vaccination schedules: a comparative modelling analysis. medRxiv. 2021.
https://doi.org/10.1101/2021.02.08.21251186 . [Preprint].
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https://www.sciencedirect.com/science/article/pii/S0264410X17302694?via%3Dihub
https://doi.org/10.1016/j.vaccine.2017.02.056
https://www.gov.uk/government/publications/off-label-vaccine-leaflets
https://doi.org/10.1016/j.vaccine.2018.04.061
https://www.hpvworld.com/media/29/media_section/0/5/1605/kim.pdf
https://doi.org/10.1101/2021.02.08.21251186
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Appendix 2: Summary of trials with data on single-dose vaccination

Trial/Country

CvT=2

Costa Rica

India IARC3:4

India

KEN SHEs*®

Kenya

DoRIS?

Tanzania
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Vaccine

2vHPV

4VHPV

2vHPV
9vHPV

2vHPV
9vHPV

Sex
Age Group
(yrs)

Females 18—
25

Females 10—
18

Females 15—
20

Females 9—14

Description

Post hoc analyses: participants
randomized to 3 doses or control, but
analyzed as 1-, 2-, 3-dose groups.

Post hoc analyses: Participants were
randomized to 2 or 3 doses, but
randomization was lost and data was
analyzed as 1-, 2-, 3-dose groups

RCT: 1 dose of 2vHPV, and gvHPV, vs
o dose (Meningococcal A vaccine
group)

RCT: 1-, 2-, 3-dose groups

(Bridging --> KEN SHE --> CVT -->
India IARC)

Evidence Key findings

Efficacy/ e  Protection after 1, 2, or 3 doses of 2vHPV through 11 years - persistent HPV 16/18 infection among
single-dose recipients was 1.8% (95% confidence interval (Cl) [0.3-5.8]; n=112) compared to 1.6%

Immunogenicity (95% Cl [0.1—7.7]; n=62) among 2-dose recipients and 2% (95% Cl [1.3-2.8]; n=1,365) among 3-dose

recipients. Vaccine efficacy (VE) was 82.1%, 83.8%, and 80% among recipients of 1,2, and, 3 doses,
respectively.

. Sixteen years after HPV vaccination, HPV16 and 18 seropositivity was almost 100% among HPV-
vaccinated women, and they remained seropositive irrespective of the number of HPV vaccine doses
received.

e Aminimal decline in the antibody concentration was observed over time, especially for the single-
dose HPV vaccine group. Between years 11 and 16, HPV16 antibody GMT levels declined by 16% for
women who received 3 doses, 20% for those who received 2 doses, and 7% for those who received
1dose. A similar pattern was observed for HPV18.

Efficacy/ . Protection after 1, 2, or 3 doses of 4vHPV through 10 years - persistent HPV 16/18 infection among
single-dose recipients was 0% (95% Cl [0—0.3]; n=2454) compared to 0 .1% (95% Cl [0-0.4]; n=1,685)

Immunogenicity among 2-dose recipients and 0.1% (0-0.4; n=) among 3-dose recipients. Vaccine efficacy was 94.2%,
94.5%, and 91.2% among recipients of 1,2, and 3 doses, respectively as compared to the control
group.

e  Tenyears after vaccination, the antibody levels were at least two times higher in single-dose
recipients compared to those following natural infection.

. No HPV16/18-related CIN2/3 was detected in vaccinated women.
Notes: Unvaccinated women were age-matched to married vaccinated participants as controls. VE
adjusted for background HPV infection frequency, the time between the date of marriage and first
cervical specimen collection, and the number of cervical specimens per participant

Efficacy . Single-dose HPV vaccination was highly efficacious (>95%) over three years; gvHPV vaccine
efficacy (VE) was 98.8% (95% Cl [91.3-99.8], p=<0.0001); bivalent VE was 97.5% (95% Cl [g0.0-
99.4], p=<0.0001).
. 2,250 Kenyan women aged 15—20 years; 1-5 lifetime partners; HIV-negative; HPV 16/18 HPV DNA-
negative (external genital and cervical swabs) at enrollment and month 3 (self-collected vaginal
swab), and HPV antibody negative at enrollment.

Immunogenicity e  Immunogenicity: Seropositivity >97.5% for all dose groups for both vaccines
e  Antibody levels by dose, vaccine, and kinetics over time were similar to those in other HPV vaccine
studies.
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e Immunobridging showed that 1-dose responses were non-inferior in DoRIS compared with those in
studies where 1-dose efficacy was observed (CVT, India IARC)

Kreimer AR, Sampson JN, Porras C, Schiller JT, Kemp T, Herrero R, et al. Evaluation of durability of a single-dose of the bivalent HPV vaccine: the CVT Trial. Journal of the National Cancer Institute. 2020

Romero B, Herrero R, Porras C et al. Durability of hpv-16/18 antibodies 16 years after a single-dose of the bivalent HPV vaccine: the Costa Rica HPV vaccine trial. In: International Papillomavirus conference; 17-21 April 2023; Washington D.C., USA. Available online: https:/fipvconference.org/abstract-e-book/ (accessed May 10, 2023)

Basu P, Malvi SG, Joshi S, Bhatla N, Muwonge R, LucasE, et al. Vaccine efficacy against persistent human papillomavirus (HPV) 16/18 infection at 10 years after one, two, and three doses of quadrivalent HPV vaccine in girls in India: a multicentre, prospective, cohort study. The Lancet Oncology. 2023;22(11):1518-29., with updated data presented to SAGE HPV Work Group
Basu P, Bhatla N, Muwonge R, et al. Multicentric cohort study to compare long-term efficacy of a single-dose of 4-HPV vaccine compared to two- & three-dose in 10-18 yr old females in India. In: International Papillomavirus conference; 17-21 April 2023; Washington D.C., USA. Available online: https://ipvconference.org/abstract-e-book/ (accessed May 10, 2023)
Barnabas RV, Brown ER, Onono MA, Bukusi EA, Njoroge B, Winer RL, etal. Efficacy of single-dose HPV vaccination among young African women. Efficacy of Single-Dose Human Vaccination among Young African Women | NEJM Evidence

Onono MA, Mugo N, Brown E, et al. A randomized trial of single-dose HPV vaccination efficacy among young women: final efficacy results. In: International nference; 17-21 April 2023; D.C., USA. Available online: https:/ipvconference.orgfabstract-e-book/ (accessed May 10, 2023)

Baisley KJ, Whitworth HS, Changalucha J, Pinto L, Dillner J, Kapiga S, et al. A dose-reduction HPV vaccine immunobridging trial of two HPV vaccines among adolescent girls in Tanzania (the DoRIS trial) - Study protocol for a randomised controlled trial. Contemp Clin Trials. 2021. 101:106266. Data unpublished

Nounsrwpn

Appendix 3: Additional evidence on single-dose HPV vaccination and timeline to expected results (year)

Type of evidence Study / site

Impact of 1 dose in HIV+ girls HOPE, South Africa, (Impact 2023
study, n=small)

1-dose immunogenicity & efficacy CVT, Costa Rica, (Post RCT 2023, 2026
14, 16 and 20-year data

1-dose VE against CIN (> 10 year) INDIA — IARC (Post RCT) 2024

1 vs 2 dose non-inferiority VE against ESCUDDO (RCT) 2024/2025
HPV infection

1-dose data in younger children (4-8yr) HANDS, Gambia (RCT) 2025
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Appendix 4. Comparison table of planning and implementation considerations for a 2-dose schedule compared
to a single-dose routine HPV vaccination schedule

Programme area

Considerations

2-dose routine schedule

Single-dose routine schedule

Vaccine supply and
procurement,
logistics
management
information
system (LMIS)

Advantages:

- Country could choose from a wider selection of HPV vaccines.

- Forecasting the supply needs for a 2-dose schedule has been done before.

- Countries may still choose to implement a multi-age cohort (MAC)
approach or campaign for catch-up of missed cohorts without significant new
changes to the routine programme and planning.

Challenges:

- If the country would like to implement additional catch-up activities (e.g.,
MAC) the HPV vaccine supply forecast, costing, and request will need to be
updated.

Advantages:

- Countries will need to purchase fewer doses for routine delivery (cost-saving)

- Other programme savings might include reduced supplies (e.g., injection materials,
safety boxes, cold chain requirements), and reduced logistics and logistics management
costs.

- May help to alleviate vaccine supply and delivery challenges at the subnational levels.

- May help to reduce risk and negate disruption to the national HPV programme when the
global vaccine supply is challenged.

Challenges:

- The country will need to create new estimates for the required vaccine doses, but this
could be combined with calculations and planning for catch-up activities of recent
unimmunized or under-immunized cohorts.

- The country should choose a vaccine for which evidence to support the single-dose
schedule is available; alas, there will be fewer vaccines with this data initially.

Target population
and catch-up of
un- or under-
immunized girls or
cohorts

Advantages:

- The country could choose to maintain a 2-dose routine schedule for the
target population if the existing programme is trusted and successful.
Resources could still be saved by reducing catch-up activities for the second
dose. Single-dose MAC could still be an option for catch-up as it is done with
other antigens. This could simplify the change in messaging.

Challenges:

- At an additional cost, the country could still choose to do a catch-up MAC
for the target population +/- extended age range for missed cohorts.
However, resources may be more limited for successfully reaching girls
outside of the routine 2-dose delivery.

Advantages:

- Countries could choose to offer single-dose HPV vaccination at routine age (e.g., 10-
year-old girls) in combination with vaccination opportunities for girls up to 14 years of age
who previously missed vaccination.

- Cost-savings resulting from a single-dose vaccine schedule for the target population
could be used to fund a single-dose MAC campaign for girls in an extended age range
(e.g., girls aged 9—18 years. This may be supported by Gavi if the country was eligible for
MAC at the time of the previous introduction.

- If the single-dose HPV vaccine schedule option is used globally, the HPV vaccine supply
challenges are likely to improve, and the vaccine is likely to reach more of the primary
and secondary target populations.

Challenges:
- Ensuring that all key stakeholders, including the caregiver and target populations,
accept programme change and demand HPV vaccination.

Guidelines,
materials, and
tools*

Advantages:
- If no schedule change, no change may be needed in guidelines and tools.
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Advantages:
- Represents an opportunity to update and improve guidance documents and tools if
needed—perhaps, with partner support on request.
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*National immunization

- Any potential changes to these tools and forms could result in more data
errors. Vaccinators should be aware of the existing data recording/reporting
tools to capture the first dose (HPV1) and second dose (HPV2) coverage.

- There is also the option to revise tools and materials to remove the second
dose catch-up activities/recording/ reporting, even if the country has a 2-dose
routine schedule (e.g., the text could read that each girl requires “at least 1
dose”).

Challenges:
- Ongoing difficulties with correct recording, reporting, and monitoring HPV1
/| HPV2 doses
- Guidelines would need to be updated in any case to reflect, for example, the
change to:

e eligible age group in case of extended age catch-up activities; or,

e anoptional second dose in the routine schedule

- The country could also use this opportunity to update and improve health information
systems for immunization and HPV data (e.g., DHIS2).

- Most of the immediate changes could be small and easy to implement. For example,
stickers to cover inaccurate text and providing new text could be an interim measure until
a comprehensive revision of documents and tools is needed.

Challenges:

- Guidelines/materials/tools would need to be updated to reflect the change from multi-
dose to single-dose schedule.

- Guidelines/materials/tools would need to be updated to reflect the change to eligible
age groups in case of extended age catch-up activities.

- Changes to guidelines/materials/tools would incur additional financial costs (printing,
supplies, distribution) as well as human resources (time, opportunity cost).

- Re-training of staff at all levels would be required if there are significant changes to
guidelines/materials/tools.

policy; Immunization Handbook, home-based records, recording and reporting tools; Guidebook and job aids for health workers; Data recording and programme monitoring forms (tally sheets,
monthly reporting forms, vaccination cards, stock registers); Health information systems (DHIS2)

Vaccination
strategies

Advantages:

- Less risk to the HPV vaccination programme: Established programmes may
choose to continue with the existing 2-dose schedules and strategies that
have already been shown to be effective in their context. Countries using a 6-
month interval between HPV1 and HPV2 could first consider a change to
annual vaccination to prepare for a future change to a single-dose schedule,
rather than choosing to switch at the earliest opportunity.

- HPV2 activities may continue to serve as an additional vaccination
opportunity for girls who missed HPV1 (compared to a single-dose
programme with a reduced number of HPV vaccination sessions).

- Outreach activities and mop-up will likely be required regardless of
schedule, even for a single-dose schedule.

Challenges:

- Continuing with more complicated and costly vaccine delivery and catch-up
strategies compared to the single-dose schedule option.

- Diverts potentially limited resources from HPV1 to HPV2.

Advantages:

- Single-dose HPV programmes are likely to be simpler to deliver and could accomplish a
higher coverage as compared to multi-dose strategies.

- The programme can have more opportunities for reaching high HPV1 coverage if the
same number of vaccination sessions is maintained.

- There will be less complicated organization and logistics planning between the health
and education sectors.

- Some other established health intervention delivery strategies can now fully meet HPV
vaccine schedule needs (e.g., child health days/weeks).

- Campaign-style delivery could be used with new vaccination sites in the community.

- The country could leverage the HPV vaccine introduction or schedule switch to a single-
dose to provide catch-up opportunities for an extended age range, do vaccine co-
introductions, or initiate other adolescent health interventions.

- School outreach and mop-up might be done with less frequency for a single-dose
schedule (likely cost-saving).

- Cost-savings could lead to increase resource investment in other programme areas,
such as creating demand and attaining high coverage in unimmunized and under-
immunized groups (e.g., out-of-school girls).

- Country has an opportunity to incorporate lessons learnt from other programmes that
have successfully achieved and sustained high coverage with other single-dose schedule
antigens or single-visit health interventions.

- The need to track individual girls for both doses will be decreased.
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Challenges:
- May create additional risk or delivery challenges in countries with a high percentage of
high-risk groups, such as HIV-infected girls.

Integration:

Advantages:

- The multi-dose regimen is already established and accepted in many
countries globally. If the HPV delivery platform is deemed reliable and
trusted, it could already be successfully used for other adolescent health
interventions or vaccinations.

Challenges:

- Integration or co-administration of HPV with other interventions carries risk
if the second intervention is poorly perceived (or becomes poorly perceived)
by the target population.

Advantages:

- When the HPV vaccine is given as a single-dose vaccination, there will be new
opportunities to integrate better or more easily with other “one time” adolescent
immunizations (e.g., tetanus/diphtheria vaccine booster doses, vaccination screening,
and catch-up doses with other antigens), or health interventions (e.g., deworming,
distribution of hygiene kits, distribution of long-lasting insecticidal nets, family planning
services, HIV screenings, health education, and counselling).

- Single-dose schedule for HPV vaccination may also be a more appealing integration
option for other programmes because of fewer follow-up and monitoring requirements.
- There will be opportunities to establish or strengthen the platform for adolescent health
for integrated interventions.

- Merging training, planning, or monitoring activities for HPV vaccine introduction or
schedule switch with other interventions will be possible, especially if the country could
introduce or switch multiple antigens at the same time.

Challenges:

- Introductions or changes to an existing program may need to be successfully
established before integration opportunities can be fully leveraged and maximized.
- Integration or co-administration of HPV with other interventions carries risk if the
second intervention is poorly perceived (or becomes poorly perceived) by the target
population.

Training for health
workers:

Advantages:

- Training of appropriate staff at all levels of the health and education sectors
can be an expensive and time-consuming activity; if there are no or minor
changes to the programme, these changes could be communicated without
any comprehensive retraining.

Challenges:
- Missed opportunity for retraining and strengthening staff engaged with
HPV vaccine service delivery.

Advantages:

- Training and content of training materials for single-dose vaccination schedules are
simpler than those required by multi-dose vaccinations.

- If a country is eligible, Gavi switch grants can provide the opportunity to refresh training
on HPV.

Challenges:

- Programme change may be difficult to communicate and manage.

- Refresher training would be needed for any schedule change. However, brief +/-
inexpensive modalities to conduct these refreshers could be explored (e.g., 1-2 hour
briefing during an existing EPI meeting). Experience with the use of online platforms
during the pandemic could be one model to consider for reducing refresher training costs.
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- Training would need to include new operational considerations, cold chain
requirements, storage space calculations, micro-planning review, reporting, identifying
missed children, etc.

Sensitization for
school leaders and
teachers

Advantages:

- If the programme achieves high coverage and the changes to the
programme are none or only minor, there will be no need for major change to
messages, materials, or activities for sensitization.

Challenges:

- Missed opportunity for retraining and strengthening staff engaged in
communication about HPV with other key stakeholders (e.g., parents,
caregivers, adolescents).

Advantages:

- Training and the content of sensitization activities and materials for single-dose
vaccination schedules is simpler than those for multi-dose vaccinations.

- The message of “just a single-dose at any time between the ages of g and 14 years”
could be an easier one to both understand and reinforce within the school system and for
adolescents.

- The country will still need to sensitize again in the future, but it is likely that the energy
required to do this then will be to a lesser extent if suitable network of sensitized staff is
developed and the supporting resources are available.

- If a country is eligible, Gavi switch grants can provide the opportunity to refresh
sensitization activities on HPV.

Challenges:

- Programme change may be difficult to communicate and manage.

- It is likely that IEC materials may need to re-developed, re-printed, and re-distributed,
resulting in additional financial costs (printing, supplies, distribution), as well as human
resources (time, opportunity cost). Existing stock may go to waste.

Sensitization for
other leaders at
national,
provincial, and
community levels

Advantages:

- If the programme achieves high coverage and the changes to the
programme are none or only minor, no major change to the messages,
materials, or activities for sensitization will be necessary.

Challenges:

- Missed opportunity for retraining and strengthening the knowledge of
leaders engaged in communication about HPV with key stakeholders.

Advantages:

- Training and content of sensitization activities and materials for single-dose vaccination
schedules are simpler than those for multi-dose vaccinations.

- The message of “just a single-dose at any time between the ages of g and 14 years”
could be an easier one to both understand and reinforce.

- Country will still need to sensitize again in the future, but it is likely that the energy
required to do this will be to a lesser extent if a suitable network of sensitized staff is
developed and the supporting resources are available.

- If a country is eligible, Gavi switch grants can provide opportunity to refresh
sensitization activities on HPV.

Challenges:

- Programme change may be difficult to communicate and manage.

- Itis likely that IEC materials may need to be re-developed, re-printed, and re-
distributed, resulting in additional financial costs (printing, supplies, distribution), as well
as human resources (time, opportunity cost). Existing stock may go to waste.
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Communicating
with parents,
caregivers, and
girls

Advantages:
- Easier to continue with current messaging and re-enforce existing
programme.

Challenges:

- If other communities, such as neighboring countries switch to a single-dose
schedule, parents or caregivers may be concerned about the need for a multi-
dose schedule.

Advantages:
- Single-dose schedule may be innately more appealing to caregivers/target population,
because of convenience, less time, discomfort, and perceived risk of vaccination.

Challenges:

- Change to the existing schedule has the potential to create mistrust in the vaccination
programme, including the generation of rumors, conspiracy theories, etc.

- Changes in the parent/caregiver attitude towards HPV vaccination may also impact
vaccination with other antigens.

- Single-dose schedule may be perceived to be less effective.

- If a country is eligible, Gavi switch grants can provide the opportunity to refresh
communication activities on HPV.

Vaccine storage
(cold chain),
logistics (stock
management), and
distribution

Advantages:

- Existing competent systems for cold chain and ongoing monitoring of
vaccine supply and distribution between levels in the health system could be
maintained without an increased investment of resources.

Challenges:

- Regardless of the number of doses in the routine schedule, countries may
need a time-limited increase in cold chain and logistics requirements, if they
choose to do MAC.

Advantages:

- Theoretically, the vaccine cold chain storage needs for a single-dose strategy will be
reduced by 50% (for the target population only).

- There could be potentially easier vaccine distribution logistics from the
national/regional/district level to facilities when fewer doses are delivered less frequently.
- It may also be easier to coordinate the distribution of the HPV vaccine together with
other vaccine supplies.

- It may help to reduce risk and negate disruption to the HPV programme when
subnational supply is challenged.

Challenges:

- Retraining may be required.

- Changes to existing systems may lead to an initial period with higher errors in vaccine
management and reporting.

Human resources

Advantages:

- Communicating schedule change may be complex and time-consuming—
especially if a significant emphasis on the importance of the second dose has
historically been communicated to key stakeholders, caregivers, and the
target population.

Challenges:

- Asking staff to continue delivering more complicated and costly vaccine
delivery and catch-up strategies compared to the single-dose schedule
option might be challenging.

- Staff may still need to communicate other changes to the HPV programme,
such as extended target age range only.

Advantages:
- Single-dose strategy could help reduce health worker workload and staffing challenges
exacerbated by the COVID-19 pandemic, especially for outreach activities.

Challenges:

- There would be increased initial demand on health workers for training, comprehension,
and proper utilization of new materials and tools. This would need to be timed carefully in
consideration of other competing priorities within the EPl programme.
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Funding and
financing

Advantages:
- Costs to maintain the existing HPV programme are already understood;
there will be no change to the routine HPV delivery cost.

Challenges:

- Missed opportunity to reduce programme costs

- Opportunity cost —savings on resources could be re-purposed.

- Difficulty in achieving high HPV vaccination coverage with a sustainable
affordable delivery model

- Additional costs of MAC must be considered.

- Some funding models may incentivize introduction or switch to a single-
dose schedule; hence, there may be missed funding opportunities.

Advantages:

- There is an opportunity for cost-savings (e.g., cost of the vaccine, community outreach,
school outreach, and catch-up activities).

- Better resource allocation within the HPV vaccination programme or broader cervical
cancer elimination strategy could be possible, such as a second-dose vaccine. Programme
costs could be more effectively allocated to other HPV programme areas, such as risk
communication and community engagement, or strategies to reach unreached groups.

- Currently, there is an opportunity for Gavi-eligible countries to receive funding for the
schedule switch.

Challenges:
- Ensuring high sustained HPV1 vaccination coverage with a new delivery model.

Monitoring and

Advantages:

Advantages:

evaluation: - No anticipated routine change is required. - Easier monitoring and evaluation using a single-dose approach.
- Opportunity to invest resources in monitoring and evaluation.
Challenges:
- MAC might need additional monitoring in line with any other intensified Challenges:
routine vaccination or campaign activities. - Increased initial cost for adequate supervision, monitoring, and evaluation after
- Monitoring and reporting needs for HPV2. programme change.
Timeline: Advantages: Advantages:
- If the multidose schedule is maintained, then the timeline for programme - Opportunity to leverage and move forward with the current renewed focus and energy
improvement activities could be paced as planned. being invested by global partners and institutions in HPV and cervical cancer elimination
efforts.
Challenges:
- Less opportunity to leverage and move forward with the current renewed Challenges:
focus and energy being invested by global partners and institutions in HPV. - Timeline needs to be carefully planned and adhered to ensure a successful introduction
or switch.
- Shifting to a single-dose schedule would require additional planning and time to ensure
all the programme areas above are adequately prepared for this change. This is especially
true for health worker materials and tools, communication messages or materials, and
vaccine stocks that need to be estimated and made available at the community level.
Ethical: Advantages: Advantages:

- The programme has offered a 2-dose schedule, and a country may feel that
this agreement with key stakeholders should not be rescinded, especially for
those who have already received HPV1.

Challenges:

- Single-dose strategies can reach all girls, including the most vulnerable groups, more
successfully than multi-dose strategies.

- Single-dose vaccination could enable girls to continue getting vaccinated if there is a
change in the country context (e.g., weakened health and immunization systems in
fragile and conflict settings).
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- There are fewer studies supporting the use of a single-dose schedule Challenges:

compared to a multi-dose schedule. However, given the existing evidence, - Resistance to consider new schedules or innovations.

the use of a 2-dose schedule may be a less equitable option if fewer girls have | - The evidence to support long-term protection after single-dose HPV vaccination is for a
access to it. shorter follow-up period than that of a multi-dose schedule.
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