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PREAMBLE

The National Advisory Committee on Immunization (NACI) is an External Advisory Body that
provides the Public Health Agency of Canada (PHAC) with independent, ongoing and timely
medical, scientific, and public health advice in response to questions from PHAC relating to
immunization.

In addition to burden of disease and vaccine characteristics, PHAC has expanded the mandate of
NACI to include the systematic consideration of programmatic factors in developing evidence-
based recommendations to facilitate timely decision-making for publicly funded vaccine programs
at provincial and territorial levels.

The additional factors to be systematically considered by NACI include: economics, ethics, equity,
feasibility, and acceptability. Not all NACI statements will require in-depth analyses of all
programmatic factors. While systematic consideration of programmatic factors will be conducted
using evidence-informed tools to identify distinct issues that could impact decision-making for
recommendation development, only distinct issues identified as being specific to the vaccine or
vaccine-preventable disease will be included.

This statement contains NACI’s independent advice and recommendations, which are based upon
the best current available scientific knowledge. This document is being disseminated for
information purposes. People administering the vaccine should also be aware of the contents of
the relevant product monograph. Recommendations for use and other information set out herein
may differ from that set out in the product monographs of the Canadian manufacturers of the
vaccines. Manufacturer(s) have sought approval of the vaccines and provided evidence as to its
safety and efficacy only when it is used in accordance with the product monographs. NACI
members and liaison members conductthemselves within the context of PHAC’s Policy on Conflict
of Interest, including yearly declaration of potential conflict of interest.
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. INTRODUCTION

Globally and in Canada, HPV-associated diseases are a significant public health problem. Human
papillomavirus (HPV) infection is very commonin Canada. Withoutvaccination, it is estimated that
75% of people will have at least one HPV infection in their lifetime. HPV-associated diseases
include anogenital cancers such as cervical cancer and anal cancer, as well as oropharyngea
cancer.

HPV vaccination, along with surveillance and screening strategies, are core public health
measures for the prevention of HPV-associated cancers. The current goal of the Canadian HPV
Immunization program is to reduce vaccine preventable HPV-related morbidity and mortality in
the Canadian population @M. Additionally, the Canadian Strategy for Cancer Control calls for the
elimination of cancers caused by HPV through universal access to HPV vaccine programs for all
children, delivered in aculturally sensitive way ). As part of Canada’s commitment to the country’s
action plan, which aligns with the World Health Organization’s (WHO) cervical cancer elimination
initiative, Canada has set a national target to achieve 90% vaccination coverage for two or more
doses of HPV vaccines by 17 years of age ©). The goal aligns with HPV vaccination goals setforth
in the Canadian Partnership Against Cancer Action Plan for the Elimination of Cervical Cancer in
Canada @.

Rates for completion of a2-dose HPV vaccine series in the context of school-based immunization
programs continue to vary across Canadian provinces and territories. The most recent publication
from the Canadian Partnership Against Cancer Action reports HPV vaccination rates varying
between 57 to 91%, based on data fromthe 2017/2018 school year *). A more recent report from
the Canadian Childhood National Immunization Survey from 2021 indicates approximately 84%
of 14-year-olds received 1 or more HPV vaccine dose. While this is an increase from 80% vaccine
coverage rates in 2019, HPV vaccine coverage rates continue to fall short of the national goal ©).

NACI last issued an updated recommendation on HPV vaccine schedulesin 2017, recommending
a 2- or 3-dose schedule for those aged 9 to less than 15 years and a 3-dose schedule for older
individuals (e.g., 15 years of age and older) as well as those considered immunocompromised or
living with HIV. The 2017 guidance considered available evidence at the time, as well as changes
to the authorized usage of HPV vaccine allowing for a 2-dose series.

Since then, numerous trials and studies have reported on the benefit of a 1-dose schedule. In
December 2022, the WHO issued updated guidance on HPV vaccine schedules noting a single-
dose schedule, referredto as an alternative, off-label single—dose schedule, can provide a
comparable efficacy and durability of protection to a 2-dose regimen for individuals aged 9 to 20
years. The WHO now recommends:

e A l- or 2-dose schedule for girls aged 9 to 14 years

e Al- or 2- dose schedule for girls and women aged 15 to 20 years
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* 2 doses with a 6-month interval for women 21 years of age and older ®

The WHO also notes that the primary target of vaccination is girls aged 9 to 14 to prevent cervica
cancer, however secondary populations such as boys and older females are recommended where
feasible and affordable ©.

Given ongoing efforts to improve HPV vaccination coverage and reduce HPV-associated burden
of disease among people in Canada, and considering recent updated guidance from the WHO,
Canadian provinces and territories requested that NACI update guidance on HPV vaccine
schedules. NACI also considered additional program updates including updates to the authorized
indication of 9vHPV (nonavalent HPV vaccine Gardasil-9, Merck; expanded authorization now
includes males 27 to 45 years of age). Updated NACI guidance on the use of HPV vaccines was
discussed at NACI on February 8 and April 17, 2024 and approved on May 27, 2024.

Guidance Objective:

The objective of this advisory committee statement is to review evidence and provide guidance
on the recommended use of HPV vaccines, including updated guidance on populations
recommended to receive HPV vaccines and updated recommendations on HPV vaccine
schedules.

Il. METHODS

In brief, the broad stages in the preparation of this NACI statement were:

1. Analysis of the burden of HPV-associated diseases in Canada and worldwide.

2. Knowledge synthesis: retrieval and summary of individual studies and existing systematic
reviews, assessment of the certainty of the evidence fromindividual studies — summarized
in Montroy et al., 2024.

3. Synthesis of the body of evidence of benefits and harms, considering the quality of the
synthesized evidence and magnitude of effects observed across the studies outlined
above.

4. Mathematical modelling on HPV disease projections if Canadian provinces and territories
switch to a 1-dose policy .

5. Use of a published, peer-reviewed framework and evidence-informed tools to ensure that
issues related to ethics, equity, feasibility, and acceptability (EEFA) are systematically
assessed and integrated into the guidance ®),

6. Economic evaluation: While an economic evaluation of the impact of a 1-dose HPV
immunization program in Canada was not conducted, NACI reviewed 3 published
economic evaluations comparing 1- versus 2-dose HPV vaccination schedules in high-
income settings.

7. The evidence and programmatic considerations were organized usinga GRADE-informed
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process and all of the information was used to facilitate NACI guidance development.

Further information on NACI’s evidence-based methods can be found online ©.

For this advisory committee statement, NACI reviewed the key questions as proposed by the HPV
Working Group, including such considerationsas the disease burden of HPV-associated illnesses,
surveillance for HPV infections and associated diseases, the safety, immunogenicity, efficacy,
effectiveness of HPV vaccines currently marketed in Canada by schedule (e.g., number of doses
administered), the safety of HPV vaccination during pregnancy, and other aspects of the overall
immunization strategy. The knowledge synthesis was performed by the NACI secretariat and
supervised by the HPV Working Group. Following critical appraisal of individual studies, summary
tables with ratings of the certainty of the evidence using GRADE methodology were prepared
(Montroy et al., 2024.

NACI consulted the Public Health Ethics Consultative Group (PHECG) about ethical
considerations related to a 1-dose HPV vaccine policy switch for Canada as well as the Canadian
Immunization Committee for feedback from Canadian jurisdictions on the feasibility of alternative
HPV vaccine schedules.

Mathematical modelling was usedto projectthe potential population-level impact of switching from
a 2-to 1-dose routine HPV vaccination programin Canada, using different assumptions of vaccine
efficacy (VE) and duration of vaccine (VD) protection @,

The Working Group chair and PHAC NACI secretariat presented the evidence and proposed
recommendations to NACI on February 8, 2024. Following thorough review of the evidence and
consultation at the NACI meetings of February 8, 2024, and April 17, 2024, recommendations on
HPV programs were approved by NACI on (x date). The description of relevant considerations,
rationale for specific decisions, and knowledge gaps are described in the text. The full knowledge
synthesis of clinical evidence on 1-dose HPV schedules can be found here: Montroy et al., 2024.

Ill. EPIDEMIOLOGY

[11.1 HPV virus types and associated diseases

Human papillomaviruses (HPV) are small, double-stranded DNA viruses that infect the
epithelium. Most HPV infections occur without any symptoms and resolve without treatment.
Over 200 HPV genotypes have been identified, including approximately 40 that preferentially
infect anogenital and oropharyngeal sites. Persistent infection with high-risk types (e.g., HPV16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59) can result in cervical, oropharyngeal, vaginal, vulvar,
penile, and anal cancers. Low-risk types (e.g., HPV6 and 11) are generally non-oncogenic but
cause conditions such as anogenital warts (AGW) and recurrent respiratory papillomatosis
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(RRP). Data is also suggestive of a possible association between HPV infections during
pregnancy and adverse outcomes to both the pregnant woman or pregnant individual and the
fetus (10-12),

[11.2 Burden of disease in Canada

Without vaccination, it is estimated that 75% of people in Canada will have at least one HPV
infection in their lifetime @3). The highest prevalence is in young adults aged 20 to 24 4, HPV is
responsible for aimost 3,800 new cancer cases annually in Canada . HPV-associated cancer
risk varies by anatomical region and age. Notably, oropharyngeal, vaginal, vulvar, penile, and
anal cancers are more likely to occur at older ages compared to cervical cancer (16),

Cervical cancer

In Canada, HPV is responsible for virtually all cervical cancers, with over 70% due to HPV16 and
HPV18 alone and 90% due to all high-risk HPV types targeted by the 9vHPV vaccine (16-20),
Approximately 1,550 new cases of cervical cancer and 400 deaths were estimated for Canada
for 2023 @D, It is the 14th most common cancer among females and the 4th most common
among those aged 15 to 44 years in Canada (16),

Other HPV-associated cancers

Nearly two-thirds of HPV-associated cancers are non-cervical and approximately one-third of
HPV-associated cancers are in males 13, Specifically, HPV causes 90% of anal cancers, 40% of
vaginal and vulvar cancers, 40 to 50% of penile cancers, and 60 to 73% of oropharyngeal

cancers, making oropharyngeal cancer the most frequent HPV-associated cancer in Canada (3
22, 23)

Oropharyngeal cancer

There has been a steady increase in the proportion of oropharyngeal cancers attributed to HPV
infections in Canadain recent decades, consistent with data from the United States (22 24-26) HPV-
associated oropharyngeal cancers show a significantly better survival rate compared to non-HPV
oropharyngeal cancers (2527, Oropharyngeal cancers caused by HPV are known to have a long
latency period between the infectionand the onset of cancer (28, There is no established screening
method to detect early disease (29-31),

Peak age for HPV-associated cancers

Peak incidence of HPV-associated cancers varies by cancer type. Cervical cancer peaks in
incidence at age 40 to 44 (16), Vaginal, vulvar, and penile cancers tend to peak at age 85 and older
(18). Among Canadian males and females, the onset of anal and oropharyngeal cancersis typically
between 60 to 70 years of age (19).

Other HPV-associated diseases
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AGW is one of the most common sexually transmitted infections worldwide, with HPV6 and
HPV11 accounting for up to 90% of AGW cases (13.32), Higher rates of AGW are consistently
observed among males compared to females, peaking at 25 to 29 years for males and 20 to 24
years for females (33-35), Available evidence on annual incidence of AGW is limited to a 2017
study, estimating rates between 113.3 to 154.0 per 100,000 males and 94.6 to 121.0 per
100,000 females 4. Data from 2000-2017 in British Columbia showed an overall decline of 56%
in AGW rates among both sexes following the introduction of the provincial school-based HPV
immunization program 9. Juvenile onset RRP (JORRP) is acquired by vertical transmission of
HPV6 or HPV11. While severe, it is very rare, with an annual incidence of 0.24 cases per
100,000 children 14 years of age and younger @8, While there is no data specific to Canada,
evidence from other jurisdictions indicates that the incidence of JORRP has been decreasing
since the introduction of routine HPV immunization programs ©7. 38), Data pertaining to the
incidence of adult onset RRP is currently limited. Overall, the burden of AGW and RRP are not
well studied in Canada and updated surveillance is needed to better understand the prevalence
of these diseases.

Risk of HPV infection in pregnancy

Pregnant women and pregnant individuals are at risk of HPV infection. Results of epidemiological
studies suggest that maternal HPV infection might increase the risk of pregnancy complications,
such as spontaneous abortion, preterm birth, preeclampsia, intrauterine growth restriction,
premature rupture of membranes, and fetal death (1. 39),

[11.3 Summary of HPV immunization programs in Canada

School-based programs

HPV vaccination is currently offered to school-aged children and adolescents across Canadian
provinces and territories as part of publicly funded school-based programs. These programs
initially launched in 2007/2008 for female students and were expanded to both biological sexes
by 2017 in all provinces and territories 5. Most jurisdictions exclusively use the 9vHPV vaccine,
except Quebec, which uses the 2vHPV vaccine (Bivalent vaccine; Cervarix, GSK) as a second
dose in their mixed schedule “0),

Other programs

In addition to school-based HPV immunization programs, publicly funded catch-up programs are
available to select populations across provinces and territories, with varying eligibility by age and
other factors. The vaccine is available for private purchase for those who are not included in
their jurisdiction’s publicly funded HPV immunization programs @5 41),

[11.5 Populations with reduced vaccine coverage
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Increasing HPV vaccination coverage to reduce the prevalence of HPV-associated diseases
remains a public health priority in Canada @. In 2021, it was estimated that 84% of 14-year-old
adolescents across Canada received at least one dose of the HPV vaccine ©,

More recent national data (since 2021) is not available; however vaccine coverage data up to
2023 is available for select provinces and territories. As of April 29, 2024, 5 provinces and 1
territory (Alberta, Saskatchewan, Manitoba, New Brunswick, Nova Scotia and Yukon) submitted
reports to PHAC as part of the Standardized Reporting on Vaccination (STARVAX) initiative.
Additional provinces and territories are anticipated to participate in future reporting.

Table 1. HPV vaccination coverage for 14-year-olds in 6 provinces and territories (AB, SK,
MB, NB, NS, and YT) combined, 2019 to 2023.1

21 2 21 2 21 2 21 2 21 2

80.6% 75.0% 80.0% 751% 818% 752% 80.7% 70.3% 77.1% 67.9%
67.4% 622% 785% 73.4% 79.6% 722% 785% 68.0%  75.0% 65.7%

73.8% 68.4% 793% 743% 80.7% 73.7% 79.6% 69.1% 76.1% 66.8%

'Source: Standardized Reporting on Vaccination (STARVAX)
Coverage estimates as of December 31 of each year, respectively. Coverageis calculated based on aggregate data provided from
Canadian jurisdictions on the number of children vaccinated, using population size estimates as denominators.

Among participating provinces and territories, 76.1% of adolescents 14 years of age received at
least one dose of HPV vaccine, and 66.8% received two doses in 2023 (Table 1). Vaccine
uptake (at least one dose) in 2023 was slightly higher among females (77.1%) than males
(75%), and this difference was consistent with data from previous years ©). Thereis also regional
variability in HPV vaccine coverage in Canada. Data from Canadian school-based HPV vaccine
programs spanning 2015 to 2018 estimates coverage ranging from 57 to 91% across Canadian
provinces and territories 42, Recent data used to inform Canadian-specific 1-dose HPV program
disease modelling also highlights this regional variability, with coverage with two doses of
vaccine substantially higher among Québec adolescents compared to Ontario adolescents (.

As Canadian provinces and territories do not routinely report on vaccine coverage
disaggregated by race or ethnicity, data regarding HPV vaccine coverage among equity-denied
groups is currently limited. Available evidence suggests that HPV vaccination is lower among
First Nations, Métis, and Inuit populations in Canada “3).

Overall, the available data highlights that in addition to a need to increase immunization in order
to meet current goals, there is need for more detailed vaccine coverage reporting across and
within Canadian jurisdictions, as well as within subpopulations with existing health inequities.
Additionally, since 2020, the COVID-19 pandemic has disrupted school-based immunization
programs and substantially reduced HPV vaccine uptake across the country (4446, Recent
studies indicate that coverage has yet to return to pre-pandemic levels (45 46),
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V. VACCINE

V.1 Preparation(s) authorized for use in Canada

Characteristics of the HPV vaccines currently available in Canada are summarized below.

Table 2. Comparison of HPV vaccines currently available in Canada?

9vHPV

2vHPV

Manufacturer

Merck Canada Inc.

GlaxoSmithKline Inc.

Date of authorization in
Canada

2015

2010

Type of vaccine

Protein subunit

Protein subunit

HPV types? 6, 11, 16, 18, 31, 33, 45, 52, 58 | 16, 18
Amorphous aluminum
Adjuvant hydroxyphosphate sulfate AS04

(AAHS)

Formats available

Single-dose pre-filled syringe

Single-dose pre-filled syringe

Route of administration

Intramuscular

Intramuscular

Authorized indications

Individuals aged 9 to 45 years

Females aged 9 to 45 years

Contraindications

Persons with a history of
anaphylaxis after previous
administration of the vaccine and
in persons with proven immediate
or anaphylactic hypersensitivity
to any component of the vaccine
or its container

Persons with a history of
anaphylaxis after previous
administration of the vaccine and
in persons with proven immediate
or anaphylactic hypersensitivity
to any component of the vaccine
or its container

Precautions

Not recommended for use in
pregnancy

Not recommended for use in
pregnancy
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Should be stored at +2°C to Should be stored at +2°C to
Storage Reguirements +8°C, should not be frozen, and | +8°C, should not be frozen, and
should be protected from light. | should be protected from light.

'Gardasil quadrivalent HPV vaccine (4vHPV) was authorized in 2006 in Canada and discontinued in 2019.
?Refer to Contents of immunizing agents authorized for use in Canada in Part 1 of the Canadian
Immunization Guide (CIG) for a complete list of ingredients.

For complete prescribing information for 9vHPV and 2vHPV vaccines, consult the product leaflet
or information contained within Health Canada's authorized product monographs available
through the Drug Product Database.

V.2 Clinical evidence on HPV vaccine schedules by dose number

NACI reviewed available evidence on the efficacy, effectiveness and immunogenicity of reduced
dose HPV vaccination schedules. The majority of available evidence to date demonstrates the
efficacy, effectiveness and immunogenicity of reduced dose schedules in young, healthy females
(i.e., 20 years of age and younger). Data on reduced dose schedules in older age groups and in
males is currently limited. Additional clinical trials on 1-dose HPV vaccine schedules in expanded
populations are expected in the coming years. A summary of the key evidence used to inform
decision-making is outlined below. Please see Montroy et al, 2024 Mfor further detail on individua
studies, including a certainty of evidence assessment using GRADE methodology.

Efficacy and effectiveness

IV.2.1 Efficacy and Effectiveness of a 1-dose HPV vaccine schedule compared to
no HPV vaccine

Compared to no HPV vaccine, the available evidence fromrandomized controlled trials (RCTS)
demonstrated that a 1-dose HPV vaccine schedule resulted in alarge reduction in persistent HPV
infections with product-specific vaccine types, through 3 years following vaccination (high certainty
of evidence) 7). Evidence from non-randomized trials demonstrated similar effects, with a single
dose of HPV vaccine resulting in reductions of persistent, incident and prevalent HPV infections
with product-specific vaccine types, compared to no vaccine (moderate certainty of evidence;
follow-up ranging from 6 to 11 years) “8-51), as well as reductions in AGW (moderate certainty of
evidence; follow-up of approximately 2.5 years) 2,
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IV.2.2 Efficacy and effectiveness of a 1-dose HPV vaccine schedule compared to a
2- or 3-dose HPV vaccine schedule

Compared to a 2- or 3-dose schedule, available evidence suggests that a 1-dose schedule may
provide similar protection fromHPV infection with product-specific vaccine types, through 11 years
following vaccination. Compared to 2 or 3 doses, there may be little to no difference in the risk of
persistent, incident or prevalent HPV infections with product-specific vaccine types (low certainty
of evidence, follow-up ranging from4 to 11 years) 4859, or in the risk of AGW (low certainty of
evidence; follow-up of approximately 2.5 years), with a 1-dose HPV vaccine schedule ©2),
Similarly, there may be little to no difference in the risks of cervical abnormalities or cervical
intraepithelial neoplasia grade 2+ (CIN2+) between one and either 2- or 3-dose schedules (low
certainty of evidence; follow-up of 10 years), although evidence is currently limited 49,

V.3 Immunogenicity

Numerous clinical trials have demonstrated a 1-, 2-, or 3-dose HPV vaccine series generates a
robust immunological response to HPV vaccine antigens. While a 2- or 3-dose schedule results
in significantly higher antibody titers compared to a 1-dose schedule, the response generated by
a l-,2-,or 3-dose HPV vaccine schedule first peaks then remainsrelatively stable outto 16 years.
Compared to natural infection, a single dose results in significantly higher antibody titres, out to at
least 10 years 3.54), Currently, there is no established correlate of protection for HPV, and
therefore the clinical relevance of differences in the immune response following different HPV
vaccine schedules is unknown.

IV.3.1 HPV16/18 antibody titers following a 1-dose HPV vaccine schedule
compared to no vaccine/placebo/control

Current evidence suggests that a single dose of HPV vaccine results in higher antibody titres

compared to no vaccine (high certainty of evidence; follow-up ranging from 4 to 10 years) (1. %
54)

IV.3.2 HPV16/18 antibody titers following a 1-dose HPV vaccine schedule
compared to a 2- or 3-dose HPV vaccine schedule

When compared to 2 or 3 doses of HPV vaccine, a 1-dose schedule of HPV vaccine results in
lower antibody titers (high certainty of evidence; follow-up ranging from 2 to 16 years) (54-56),
However, the level of antibody titers induced by a single dose is several-fold higher than those
generally observed after natural infection, and appears to be stable over time, through 16 years
following vaccination. Several RCTs have demonstrated that the antibody titers produced by a 2-
dose schedule are generally non-inferior to those produced by a 3-dose schedule ©5 57-60),
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V.4 Vaccine safety

IV.4.1 Adverse events following immunization with QvHPV

According to 9vHPV clinical trial data, the most common injection-site reactions following
vaccination in those 9 to 26 years of age were pain, swelling, and redness. The most common
systemic reactions included headache and fever (37.8°C or greater) for both sexes, as well as
nausea for females. Female participants reported higher frequency of adverse events (AES)
following the third dose of 9vHPV compared to the first two doses for all outcomes except any
pain, which was highest following the second dose in females aged 16 to 26 years 6. For males,
injection site AEs were generally similar after the first, second, and third doses; however, the
frequency of vaccine-related systemic events was highest following the first dose and decreased
following subsequent doses ©2),

IV.4.2 Adverse events following immunization with 2vHPV

According to 2vHPV clinical trial data, the most common injection-site reactions following
vaccination were pain, swelling, and redness, while the most common systemic reactionsincluded
fatigue, headache, and myalgia in female participants aged 10 to 25 years. These participants
reported higher frequency of AEs following the third dose of 2vHPV compared to the first two
doses for all outcomes except any pain, which was highest following the first dose. Dataon AEs
by dose number is limited to studies with female participants ©3),

IV.4.3 Post-market safety surveillance reporting data on HPV vaccines in Canada

Following release of the updated NACI recommendations on 2-dose 9vHPV vaccine in 2017, the
Canadian Adverse Events Following Immunization Surveillance System (CAEFISS) received a
total of 1,003 reports of AEs related to HPV vaccines administered between January 1, 2018, and
September 14, 2023. Of the reports with a specified vaccine type, there were 906 reports following
receipt of 9vHPV, 65 reports following 4vHPV, and 23 reports following bivalent HPV vaccine
2vHPV. Where dose number was reported, the majority (66%) followed dose 1 and 29% followed
dose 2. Injection site reactions were the most frequently reported event. Forty-eight of the total
996 reports were serious, including 22 allergic reactions and 5 local reactions. No safety signals
of concern were identified.

IV.4.4 Safety of HPV vaccination during pregnancy
In a 2018 systematic review from the Cochrane Collaboration, the safety of HPV vaccination

during pregnancy was evaluated in those who became pregnantwhile participating in HPV vaccine
trials (compared to placebo or a non-HPV vaccine) (¢4, Among those who became pregnant during
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the trials, there was no increased risk of miscarriage or pregnancy termination (high certainty of
evidence) associated with HPV vaccination. There was also no increased risk observed for
stillbirths or congenital malformations associated with HPV vaccination during pregnancy
(moderate certainty of evidence), although analyses lacked sufficient power to rule out small
increases or decreases in risk due to low overall event rates in the population.

The findings from a recent systematic review with a similar objective was consistent with the
review from the Cochrane Collaboration, reporting no increased risk of adverse pregnancy
outcomes being associated with HPV vaccination during or around pregnancy ©. There is
however, limited statistical power to detect differences in outcomes which occur with rarity (i.e.,
stillbirths).

Evidence specific to the safety of 9vHPV vaccination during or around pregnancy is currently
limited to 2 studies. Available data indicates no increased risk of adverse pregnancy outcomes
associated with 9vHPV during or around pregnancy, and any adverse outcomes appear to occur
at similar rates as observed in the general population.

A theoretical risk of adverse pregnancy outcome associated with HPV vaccination during
pregnancy should be balanced against the risk associated with HPV infection during pregnancy.
See section 111.2 for more details.

V.5 Concurrent administration with other vaccines

HPV vaccine may be administered concurrently with other age-appropriate vaccines at different
injection sites, using separate needles and syringes. HPV vaccine should be administered after
other vaccines because it is known to cause more injection pain. Refer to Timing of Vaccine
Administration in Part 1 of the CIG for additional information about concurrent administration of
vaccines.

V.6 Contraindications and precautions

HPV vaccine is contraindicated in persons with a history of anaphylaxis after previous
administration of the vaccine and in persons with proven immediate or anaphylactic
hypersensitivity to any component of the vaccine or its container. Individuals who develop
symptoms indicative of hypersensitivity after receiving a dose of HPV vaccine should not receive
further doses.

Refer to Contents of immunizing agents authorized for use in Canada in Part 1 of the Canadian
Immunization Guide for a list of vaccines authorized for use in Canada and their contents and
Contraindications and Precautions in Part 2 of the CIG for additional information.
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V. DISEASE MODELLING

Mathematical modelling was used to projectthe potential population-levelimpact of switching from
a 2-to 1-dose routine HPV vaccination program in Canada, using differentassumptions of vaccine
efficacy (VE) and duration of vaccine (VD) protection (. Model projections were generated using
the HPV-ADVISE model, which has been extensively peer reviewed and validated and has
informed HPV vaccination policy decisionsin Canada and globally ©6-68). The modelwas calibrated
to Canadian data on sexual behaviour and HPV epidemiology ).

Two provinces with different vaccination coverage profiles were modelled: Québec (85% coverage
with at least one dose in 2020) and Ontario (62-67% coverage with at least one dose in 2021).
Historical changes in HPV vaccination strategies since the start of vaccination were included for
the two provinces. From 2024 onward, the impact of switching to 1-dose vaccination was
compared to remaining with the current provincial strategy and vaccination coverage.

The main outcomes were incidence of HPV-16 infection in females and males and cervical cancer
incidence. Secondary outcomes included incidence of all other HPV-associated cancers in
females and males, as well as number needed to vaccinate (NNV) to avert one cervical cancer
case. The 1-dose best case scenario assumed non-inferiority of 1 versus 2 doses (VE = 98% and
average VD = lifetime). Different pessimistic 1-dose scenarios (VE = 90% and/or VD = 30 or 25
years) were also evaluated. These best case and pessimistic scenarios were informed by 1 -dose
trial results and selectedto illustrate the bestand worst-case population-level impacts of switching
to 1-dose vaccination to help inform decision-making.

HPV infections:

With 2-dose or non-inferior 1-dose vaccination, near elimination of HPV-16 infections in females
and males was projected withinthe next 15 years, using vaccination coverage observed in Québec
(85% vaccination coverage); and a greater than 90% reduction in infection incidence was
projected using vaccination coverage observed in Ontario (where there has been 62 to 67%
vaccination coverage). For the assumption of lower VE, 1-dose vaccination was projected to
produce asimilar population-levelimpact on HPV-16 infection compared to the non-inferior 2-dose
vaccine scenario, though for the lower vaccination coverage estimate for Ontario, a small increase
in HPV-16 infections was projected (3%). This occurs because herd-effects obtained through
gender-neutral vaccination would mitigate the impact of reduced VE for the highly vaccinated
population scenario considered in the model. Pessimistic scenarios were modelled assuming an
average vaccine duration of protection of 25to 30 years, with vaccine protection initially remaining
stable before dropping rapidly, such that all vaccinated people were no longer protected 35-40
years after vaccination. In the most pessimistic scenario, where average duration of vaccine
protection of 25 years was modelled (VD=25 years), 1-dose vaccination was projected to lead to
a 20 to 27% rebound in HPV-16 infections starting 20 to 25 years after the switch to 1-dose
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vaccination programs. Compared to the 25 years of vaccine duration of protection, rebound was
projected to be smaller and to occur later when the 1-dose duration of protection lasting 30 years
was modelled (i.e., 14 to 20% increase).

HPV-related cancers:

Compared to HPV infections, asmaller and later rebound in cervical cancer cases was projected
forthe 1-dose pessimistic duration of protection scenarios. This happens because, even if vaccine
protection declines over time following 1-dose vaccination, vaccinated people are protected from
infection for 25 to 30 years on average, and the average age at which people get HPV infections
is older than the average age that people would get HPV infections in the absence of vaccination
programs. Because people are older when they get infected in the model’s pessimistic 1-dose
vaccination scenarios compared to no vaccination, this reduces the number of years remaining
after infection to develop cervical cancer. Despite the projected increases in incidence of cervica
cancer in some of the pessimistic scenarios, all 1-dose scenarios were projected to still achieve
cervical cancer elimination by 2040 in Quebec and 2050 in Ontario, using the WHO elimination
threshold of an annual age-standardized incidence of 4 cervical cancer cases per 100,000 women.

Compared to incidence of cervical cancer, rebound in other HPV-associated cancers was more
limited and delayed in the pessimistic 1-dose vaccination scenarios. This was due to the shiftto
older ages at infection which has a greater impact for other HPV-associated cancers, given their
slower progression compared to cervical cancer.

If 1-dose protection is shown to wane substantially in the next 10 years, modelling showed that
switching back to 2-dose routine vaccination after 10 years of one-dose vaccination could mitigate
losses in HPV-associated cancer prevention, leading to similar numbers of cancers averted as
remaining with 2-dose vaccination.

In terms of efficiency, the model projects that gender-neutral 1-dose routine vaccination would be
more efficient than 2-dose routine vaccination, even for the most pessimistic 1-dose scenarios.
Compared to no vaccination, the number of doses needed to prevent 1 cervical cancer case in
the modelled population varied between 937 and 1,012 in Quebec and between 768 and 819 in
Ontario, for the different 1-dose scenarios. The incremental NNVs for 2-dose vaccination
comparedto 1-dose vaccination were greater than 10,000 for all VE and VD scenarios considered.

These findings were robust in sensitivity analyses that explored the impact of uncertainty related
to the duration of 1-dose protection and sexual activity in older adults. Additional work is required
to better understand the progression rate and dynamics for other HPV-associated cancers and
among equity-deprived populations.
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VI. ETHICS, EQUITY, FEASIBILITY AND
ACCEPTABILITY CONSIDERATIONS

VI.1 Ethics considerations

Transparent communication of justifications for updated recommendations with provinces and
territories, as well as acknowledgement of any unknowns on the evidence of a 1-dose HPV
vaccine schedule, will be crucial for the success of any changes to HPV immunization programs.

It is widely accepted that a 2- or 3-dose HPV vaccine schedule is anticipated to confer long-term
(e.qg., lifelong) duration of protection. This is based on both clinical trial data and population level
studies, with greatest evidence for 2vHPV and 4vHPV vaccines since the first HPV vaccines
became available in 2007. While evidence on the clinical benefits of a 1-dose HPV vaccine
schedule is substantial, longer-term followup (e.g., beyond 11 years) is limited. It is important for
this uncertainty to be acknowledged. In addition, there remains uncertainty given limitations to
real-time data on HPV-associated cancer rates and vaccine administration among equity-denied
groups in Canada.

All Canadian provinces and territories have long-standing, publicly funded, school-based
immunization programs for HPV. However, many children and adolescents remain unvaccinated,
with recent estimates of vaccine coverage remaining below the national target of 90% by 17 years
of age (See sectionlll.5 Table 1). Additionally, regional data indicates variation of HPV vaccination
rates at the local level “®). Provinces and territories should consider offering the vaccine to
individuals who declined/missed opportunities for vaccination during school-based programs.
Consent of those under 18 years of age varies by Canadian jurisdiction; it is important for an
individual to have agency in choosing whether to receive protection against HPV-associated
cancers and other serious associated diseases.

V1.2 Equity considerations

Implementation of a 1-dose HPV immunization policy should include specific measures to
enhance vaccine access, especially for equity-denied groups including Indigenous populations.
The availability and frequency of immunization clinics for under-vaccinated populations should not
decrease following adoption of aone-dose HPV vaccine program, as this may lead to decreased
vaccination for those already facing health disparities related to HPV-associated diseases.

Recent data on vaccine uptake shows that certain areas (e.g., rural and remote populations) have
lower vaccination and higher cervical cancer rates (6. Specifically, First Nations, Métis, or Inuit
populations in Canada experience higher rates of HPV infection and associated disease, as well
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as lower cervical cancer screening rates, which can be complicated by stigmatization and
discrimination when accessing healthcare 9. Of note, recent Canadian data reports that
Indigenous women are 2-20 times more likely to be diagnosed with cervical cancer compared to
non-Indigenous women and have a mortality rate from cervical cancer 4 times higher than non-
Indigenous women (79-73), Immigrant and refugee populations in Canada also have lower cervical
cancer screening and higher HPVinfection rates, puttingthemat increased risk of HPV -associated
morbidity and mortality. Further, studies reveal sub-provincial and inter-sociodemographic
variation in HPV vaccination rates linked to social and/or material deprivation ). Intersectionality
among residence, race, and socioeconomic status may further compound health inequities.
Provincial and territorial efforts to increase vaccine access and uptake for equity-denied groups
will be needed to mitigate any worsening of health disparities if there is a shiftto a 1-dose HPV
immunization program. Mitigation strategies that could promote equity include tailored catch-up
programs, expanded publicly funded vaccine access such as in primary care and pharmacy
settings, additional school-based clinics, simplified consent approaches, and reallocation of
resources for doses to populations made vulnerable. Several studies conducted in Canada and
other countries have found that school-based vaccination is the best strategy to support a
reduction in health inequities (74-76),

V1.3 Feasibility considerations

In the short-term (i.e., within 10 years), a 1-dose schedule is expected to simplify immunization
clinic delivery and has already been implemented in other countries, including the U.K. and
Australia. In the long-term (i.e., beyond 10 years), a Canadian modeling study on the impact of
HPV vaccination schedules on future disease burden indicates that all 1-dose scenarios could
achieve cervical cancer elimination by 2040 in Quebec and 2050 in Ontario, under the WHO
threshold (4 cervical cancers/100,000 woman-years) . 77),

V1.4 Acceptability considerations

Evidence is limited on the acceptability of a 1-dose HPV vaccine schedule in Canada; however,
otherinternational guidance bodies have issued off-label recommendations on a1-dose schedule.
Previous changesto the recommended HPV vaccine schedule in Canada from a 3-dose schedule
to 2-3 doses for those starting their series who are younger than 15 years, was widely accepted
and did not result in reduced vaccination rates. Similarly, a 1-dose policy may be perceived as
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more acceptable by the general population due to its convenience and potential for fewer AEs
following immunization compared to a 2 to 3 dose schedule.

VIl. ECONOMICS

NACI guidance development should include a consideration of economic evidence to support
proposed immunization guidance. At this time, not all policy questions are prioritized for
Canadian-specific cost-effectiveness analyses (78). Since the cost-effectiveness of reduced dose
schedules for HPV vaccination programs has been documented and NACI was asked to
consider areduction of the recommended number of doses for HPV vaccine schedules, cost-
effectiveness was not identified as a major determinant for the recommendation (/9. Specifically,
areduction in the number of recommended doses would be expected to reduce vaccine
purchase and administration costs (©0),

While an economic evaluation of the impact of a 1-dose HPV immunization program in Canada
was not conducted, the potential population-level impact of switching to a 1-dose routine HPV
vaccination program in Canada was evaluated (see section V. Disease Modeling). NACI also
reviewed published economic evaluations comparing 1- versus 2-dose HPV vaccination
schedules in high-income settings. Briefly, economic evidence from a previous review (9 was
supplemented by a literature search in PubMed and MedRXiv of economic evaluations
comparing 1- and multi-dose HPV vaccination programs published between January 1, 2022,
and August 30, 2023. Key search terms included “HPV”, “vaccine”, “one-dose”, and “cost”. The
review focused on studies in high-income countries to ensure relevance to the Canadian setting
and excluded studies comparing 1-dose programs to no HPV vaccination or placebo. The
search was limited to documents in English or French. There were no restrictions on the gender

or age of the study population. Three relevant studies were identified.

The two studies that used estimates of vaccine effectiveness and duration of protection
consistent with available data showed that most of the health benefits of 2-dose vaccination are
achievable with one dose, with a 1-dose program expected to be cost-effective €0 81), These
studies looked at vaccination in girls only. A third industry-funded study looking at vaccination in
girls and boys suggested that a 1-dose program was unlikely to be cost-effective compared to a
2-dose program; however, this model used more pessimistic assumptions that are inconsistent
with available empirical data (82 83),

VIll. RECOMMENDATIONS

Recommendations for public health program level decision-making
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(i.e., provinces/territories making decisions for publicly funded immunization programs)

1. NACIcontinuestorecommend HPV vaccination for all individuals 9to 26 years of age.
(Strong NACI recommendation)
Summary of evidence and rationale:

e Without vaccination, it is estimated that 75% of people in Canada will acquire an HPV
infection in their lifetime. HPV infection can lead to numerous cancers, including some that
have beenincreasinginincidenceinrecentyears, along with AGW. HPV is also associated
with a rare but serious condition called recurrent respiratory papillomatosis (RRP).

¢ HPV vaccine is most effective when given at a younger age, before exposure to HPV.

e HPV vaccination is also expected to benefit those already exposed to some HPV types,
as it provides protection against all the HPV types included in the vaccine.

¢ HPV immunization coverage among adolescents and young adults varies across Canada;
individuals who missed routine HPV immunization will remain at risk of HPV-associated
diseases and can still benefit from HPV vaccination.

e Increasing HPV vaccination coverage will provide the greatest herd immunity benefits to
everyone. Immunization programs should strive to achieve high coverage to ensure the
greatest population benefits.

e High coverage will provide protective effects to those most vulnerable, including equity-
denied groups and individuals who are immunocompromised. Immunization programs
should monitor and address vaccination coverage among sub-groups, especially
populations made vulnerable, and provide tailored efforts to improve coverage.

e This strong NACI recommendation was originally issued in 2007 following authorization of
4vHPV in females ages 9 to 26 years, and was updated to include males ages 9 to 26
years in 2012 following expanded licensure.

Additional considerations on HPV vaccines and pregnancy:

¢ HPV infection during pregnancy may lead to adverse outcomes to the pregnant woman or
pregnant individual and to the fetus.

e The HPV vaccine is expected to provide a benefit to anyone who is at ongoing risk of HPV
infection, including during pregnancy.

e Evidence to date demonstrates no increased risk of adverse pregnancy or fetal outcomes
associated with HPV vaccination during pregnancy. There is no known evidence nor
biological mechanism to expect an increased risk of adverse pregnancy or fetal outcomes
with HPV vaccination during pregnancy.

e Based on the above considerations, HPV vaccines can be offered in pregnancy.

¢ Routine questioning about last menstrual period or pregnancy is not required or
recommended before offering HPV vaccine.
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2. NACIrecommends that individuals 9to 20 years of age should receive 1 dose of HPV
vaccine, and individuals 21 to 26 years of age should receive 2 doses of HPV vaccine.

(Strong NACI recommendation)
Summary of evidence and rationale:

e A 1l-dose schedule is highly effective against HPV infection based on available evidence,
whichis currently limited to studies in females, with currentfollow-up extending to 11 years
following vaccination.

o Most studies of a 1-dose schedule have been conducted in younger (e.g., 9-20 years of
age) populations. Randomized controlled trial evidence has demonstrated that a 1-dose
schedule is highly effective in preventing persistent HPV infection for up to 3 years among
females 15 to 20 years of age, consistent with cohort studies that have reported findings
up to 11 years.

¢ Infectious disease modelling shows that under most assumptions, a one-dose strategy in
Canada is expected to have similar health outcomes over the short and long term
compared to a 2-dose strategy.

¢ Published model-based economic assessments suggest that most of the health benefits
of 2-dose vaccination are achievable with a 1-dose schedule and that a 1-dose HPV
vaccine program may be cost-effective compared to 2-dose vaccination.

e Currently, a 1-dose schedule is off-label for HPV vaccines. Manufacturer-led clinical trials
in males and females to evaluate the efficacy and durability of 1-dose HPV vaccine
schedules compared to a 3-dose schedule are commencing. Additionally, ongoing studies
evaluating 1-dose HPV vaccine schedules will provide longer follow-up data in coming
years.

e Antibody responses to HPV vaccination are impacted by the number of vaccine doses
received, however as there is no known immunological correlate of protection for the HPV
vaccine for any clinical outcome, the clinical significance of such differences are unknown.
Compared to natural infection, a1-dose HPV vaccine schedule induces a higher antibody
response. A second or third dose of HPV vaccine further increases antibody titers
compared to a single vaccine dose. However, over time, antibody titers induced by
vaccination stabilize to similar levels regardless of the number of doses received.
Additionally, several studies have reported similar antibody avidity among individuals who
received 1, 2, or 3 doses of HPV vaccines.

e A 2-dose schedule may be considered on an individual basis for individuals 9 to 20 years
of age with their health care provider. When 2 doses are offered, doses should be
administered at least 24 weeks apart.

Additional considerations:

Individuals considered immunocompromised and individuals living with HIV
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NACI reiterates its current guidance recommending a 3-dose schedule for individuals who
are considered immunocompromised, as well as individuals living with HIV. See the
Canadian Immunization Guide for additional guidance.

Surveillance and Monitoring

Immunization programs should aim to maximize 1-dose coverage with emphasis on
additional outreach to populations that currently have lower vaccine coverage. High HPV
vaccine coverage will protect people (e.g., immunocompromised or those facing health
inequities) through herd immunity.

Surveillance activities to monitor the impact of changes to HPV vaccination schedules on
HPV vaccine coverage should be prioritized by provinces, territories and local health
authorities. Routine surveillance of coverage within school-based immunization and catch-
up programs should support monitoring populations with lower vaccine coverage, with an
emphasis on equity-denied groups, and focus delivery efforts on populations who are
under-immunized. Surveillance should also differentiate and address low coverage areas
within communities. Variations in coverage among rural and urban neighbourhoods, and
within urban neighbourhoods, has been observed.

Monitoring of vaccine confidence and interventions to improve HPV vaccination coverage
should also be prioritized.

Monitoring should include both HPV infection and disease outcomes from provinces and
territories.

NACI will continue to monitor evidence of 1-dose HPV vaccine schedules including long
term durability (e.g., 20+ years follow-up time) as evidence becomes available fromclinical
trials, Canadian data, and other countries where similar schedules are adopted, and will
issue updates to guidance as warranted.

HPV infection and cancer screening

NACI emphasizes the ongoing need for additional public health measures such as HPV
infection and associated cancers screening and surveillance and early access to treatment
to prevent HPV-associated diseases for all Canadians. Trends in HPV infection incidence
orthe incidence of HPV-associated outcomes will be important to monitor in relation to any
changes to HPV vaccine immunization programs.

NACI also encourages dedicated efforts to implement such measures to equity-denied
groups including First Nations, Inuitand Métis, some of whom face disproportionately high
rates of HPV-associated cancers, and lower rates of HPV immunization. Continuing to
provide HPV vaccination in school-based programs has been shown to reduce health
inequities.

3. Nonavalent 9vHPV vaccine should be used as it provides protection against the
greatest number of HPV types and associated diseases.

(Strong NACI recommendation)
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Recommendations for individual level decision-making

(i.e., healthcare providers advising individual clients)

4.

Individuals 27 years of age and older may receivethe HPV vaccine with shared decision
making and discussion with a healthcare provider. The vaccineshould be given as a 2-
dose schedule with doses administered at least 24 weeks apart.

(Discretionary NACI recommendation)

Summary of evidence and rationale:

HPV vaccination provides the most benefit before initial HPV exposure. Unvaccinated
individuals 27 years of age and older can still benefit from HPV vaccination, and especialy
if there is risk of exposure (for example: new sexual partners), as most will not have been
infected with all HPV types included in the HPV vaccine.

HPV immunization coverage among adolescents and young adults varies across Canada;
individuals who missed routine HPV immunization will remain at risk for HPV-associated
diseases and may benefit from the vaccine even at older ages.

While the HPV vaccine is authorized for individuals 9 to 45 years of age, those 45 years
and older may benefit from off-label vaccination based on risk. Individuals who think they
may benefit from HPV vaccination who are 45 years or older should consult their
healthcare provider to discuss the potential benefits of HPV vaccination.

Evidence on a 1-dose schedule is currently limited to studies primarily in females aged 9
to 20 years.

Among individuals who are immunocompetent, there is sufficient evidence of comparable
protection from 2 doses compared to 3 doses.

While NACI recommends a 2-dose HPV vaccination schedule for immunocompetent
individuals 27 years of age and older, a 1-dose schedule is expected to provide clinical
benefit. Clinical trials and real-world effectiveness studies are ongoing and will further
evaluate the equivalency of 1- vs. 2-dose schedules.

Additional considerations:

While not recommended at a population level, in discussion with their healthcare provider,
individuals who have completed immunization with a different HPV vaccine (2vHPV or
4vHPV vaccines) and are at ongoing risk of HPV exposure, may benefitfromone additional
dose of the 9vHPV vaccine to receive protection offered by the additional types included
in the 9vHPV vaccine.

Table 3. NACI Recommendations on HPV Immunization Schedules

Group(s) NACI Guidelines on HPV Immunization Schedules
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9to 20 years* 1-dose** HPV vaccine schedule with 9vHPV.

2-dose HPV vaccine schedule with 9vHPV;

21 to 26 years* _
y doses administered at least 24 weeks apart.

2-dose HPV vaccine schedule with 9vHPV;

27 years and older* -
y doses administered at least 24 weeks apart.

9 years and older* who
areimmunocompromised
or living with HIV

3-dose HPV vaccine schedule*** with 9vHPV.

*Recommended schedule is based on age at initiation of vaccination.

**A 2-dose schedule may be considered on anindividual basis forindividuals 9 to 20 years of age.
When 2 doses are offered, doses should be administered at least 24 weeks apart.

**|ndividuals recommended to receive HPV vaccine who are immunocompromised, including
individuals living with HIV, should receive a 3-dose HPV vaccine schedule with anonavalent HPV
vaccine. The minimum interval between the first and second doses of vaccine is 4 weeks (1
month), the minimum interval between the second and third doses of vaccine is 12 weeks (3

months), and the minimum interval between the first and last doses is 24 weeks (6 months).

Refer to the CIG Human papillomavirus (HPV) vaccines chapter in Part 4 for additional

guidance on recommended HPV vaccine schedules.

Table 4. NACI recommendations: Strength of recommendation

Strength of
Recommendation

STRONG

DISCRETIONARY

Wording

“should/should not be offered”

“‘may/may not be offered”

Known/anticipated advantages
outweigh known/anticipated
disadvantages (“should”), OR

Known/anticipated advantages
are closely balanced with
known/anticipated

Rationale Known/Anticipated disadvantages | disadvantages, OR uncertainty
outweigh known/anticipated in the evidence of advantages
advantages (“should not”) and disadvantages exists
A strong recom_menqlahpq applies A discretionary recommendation
to most populations/individuals .

may be considered for some
I and should be followed unless a : o .
Implication populations/individuals in some

clear and compelling rationale for
an alternative approach is
present.

circumstances. Alternative
approaches may be reasonable.
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IX.

RESEARCH PRIORITIES

Research to address the following outstanding questions is encouraged:

1.

Continuous monitoring of the immunogenicity, efficacy, effectiveness and duration of
protection of a 1-dose HPV vaccine schedule, through both clinical trials and real-world
monitoring.

Population-based studies to evaluate the epidemiology of HPV and associated diseases
in Canada, as well as any potential changes to the epidemiology.

Population-based studies specifically aimed at evaluating the burden of disease among
populations who face health inequities (including persons living in remote/northern
communities, First Nations, Inuit and Métis, individuals experiencing material and social
deprivation, and recent immigrants).

Population-based studies specifically aimed at evaluating the impact of a 1-dose HPV
vaccine schedule in vaccine acceptance and uptake in under-vaccinated groups.
Evidence-informed strategies to enhance HPV vaccine equity in Canada.

Further evaluation of the immunogenicity, efficacy and/or effectiveness of a 1-dose HPV
vaccine schedule on HPV infections that are not of the cervix.

Further evaluation on the safety and effectiveness of HPV vaccination during pregnancy,
specifically with regard to the timing of vaccination during the pregnancy.

Monitoring of HPV type-specific epidemiology across Canada, as HPV screening
programs are implemented by provinces and territories.
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ABBREVIATIONS

AE

AGW

CAEFISS

CCDR

CCs

Cl

CIG

CIN

COVID-19

DNA

EEFA

EtD

GRADE

HIV

HPV

2vHPV

4vHPV

9vHPV

JoRRP

NACI

PHAC

Adverse events

Anogenital warts

Canadian Adverse Events Following Immunization Surveillance System
Canada Communicable Disease Report

Canadian Cancer Society

Confidence interval

Canadian Immunization Guide

Cervical intraepithelial neoplasia

Coronavirus disease 2019

Deoxyribonucleic acid

Ethics, equity, feasibility, acceptability

Evidence to decision

Grading of Recommendations, Assessment, Development and Evaluations
Human immunodeficiency virus

Human papillomavirus

CERVARIX ® vaccine

GARDASIL ® vaccine

GARDASIL ® 9 vaccine

Juvenile onset recurrent respiratory papillomatosis

National Advisory Committee on Immunization

Public Health Agency of Canada
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RCT

RRP

SAGE

VD

VE

WHO

Randomized control trial

Recurrent respiratory papillomatosis
Strategic Advisory Group on Experts
Duration of vaccine protection
Vaccine efficacy

World Health Organization
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