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Preventing HPV -associated cancers throu gh publicly funded vaccine programs is a

priority
Canadian provinces and territories design and implement vaccination programs

It is difficult to gather current and reliable data on HPV vaccination in Canada

This paper describes each jurisdiction’s current HPV vaccine program and coverage rates

Considerations for poli cy development are discussed



Abstract
Background: The National Advisory Committee on Immunization in Canada recommends
human papillomavirus (HPV) vaccination for females and males (ages 9-26). In Canada, the
HPYV vaccine is predominantly administered through publicly funded school-based programs in
provinces and territories. This research provides an overview of Canadian provincial and
territorial school-based HPV vaccination program administration and vaccination rates, and
identifies foreseeable policy considerations. Methods: We searched the academic and grey
literature and contacted administrators of provincial and territorial vaccination programs to
compile information regarding HPV vaccine program administration and vaccination rates in
Canada’s 13 provincial and territorial jurisdictions. Results: As of October 2016, All 13
Canadian jurisdictions vaccinate girls, and six jurisdictions include boys in school-based publicly
funded HPV vaccination programs. Eleven jurisdictions administer the HPV vaccine in a two-
dose schedule. The quadrivalent vaccine (HPV4) has been the vaccine predominantly used in
Canada; however, the majority of provinces will likely adopt the nonavalent vaccine in the
future. According to available data, vaccination uptake among females ranged between 47%-
93.9%, while vaccination uptake among males (in programs with available data to date) ranged
between 77.9%-87.4%. Conclusions: Future research and innovation will beneficially inform
Canadian jurisdictions when considering whether to administer the nonavalent vaccine, whether
to implement a two or one-dose vaccination schedule, and how to improve uptake and rates of
completion. The usefulness of standardizing methodologies for collecting and reporting HPV
vaccination coverage and implementing a national registry were identified as important

priorities.
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Canadian school-based HPV vaccine programs and policy considerations

Abstract
Background: The National Advisory Committee on Immunization in Canada recommends
human papillomavirus (HPV) vaccination for females and males (ages 9-26). In Canada, the
HPYV vaccine is predominantly administered through publicly funded school-based programs in
provinces and territories. This research provides an overview of Canadian provincial and
territorial school-based HPV vaccination program administration and vaccination rates, and
identifies foreseeable policy considerations. Methods: We searched the academic and grey
literature and contacted administrators of provincial and territorial vaccination programs to
compile information regarding HPV vaccine program administration and vaccination rates in
Canada’s 13 provincial and territorial jurisdictions. Results: As of October 2016, All 13
Canadian jurisdictions vaccinate girls, and six jurisdictions include boys in school-based publicly
funded HPV vaccination programs. Eleven jurisdictions administer the HPV vaccine in a two-
dose schedule. The quadrivalent vaccine (HPV4) has been the vaccine predominantly used in
Canada; however, the majority of provinces will likely adopt the nonavalent vaccine in the
future. According to available data, vaccination uptake among females ranged between 47%-
93.9%, while vaccination uptake among males (in programs with available data to date) ranged
between 77.9%-87.4%. Conclusions: Future research and innovation will beneficially inform
Canadian jurisdictions when considering whether to administer the nonavalent vaccine, whether
to implement a two or one-dose vaccination schedule, and how to improve uptake and rates of
completion. The usefulness of standardizing methodologies for collecting and reporting HPV

vaccination coverage and implementing a national registry were identified as important
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1. Introduction

Infection by the human papillomavirus (HPV) can result in morbidity and mortality
because HPV is associated with multiple cancers and other health problems [1]. In Canada, the
most common HPV-associated cancers are cervical, oropharyngeal, and anal cancers [2]. Over
the past ten years, the safety and efficacy of the HPV vaccine has been established; the
oncogenic protection offered by the HPV vaccine will ameliorate the health burden that HPV
causes [1, 3-5]. Consequently, many countries have implemented HPV vaccine programs [1]. In
Canada, the National Advisory Committee on Immunization (NACI) has recommended HPV
vaccination for females (since 2007) and males (since 2012) [6]. The Public H ealth A gency of
Canada advises that the HPV vaccine should be administered to school-aged children in order to
provide the highest level of immunogenicity and to protect individuals before they become
sexually active [7].

Three vaccines, the bivalent (HPV 2; protecting against two strains; Cervarix®,
GlaxoSmithKline), quadrivalent (HPV 4; protecting against four strains; Gardasil®, Merck), and
nonavalent (H PV 9; protecting against nine strains; Gardasil ® 9, M erck) have been developed to
protect against H PV infections and are appro ved for use [ 1, 6, 8-10]. In Canada, the quadriv alent
and nonavalent vaccines have been li censed for f emales and males (aged 9-26), whil ethe
bivalent vaccine is licensed only for females (aged 9-45) [11]. The Canadian Imm unization
Comm i ttee originall y set H PV vaccine coverage targets at 80% and 90% to vaccinate school-
aged girls w ithin tw o and fiv e years of program introduc tion respectively [ 12]. The exact
coverage necessary to achieve herd protection for HPV is not know n, but a recent systematic

revi ew and meta-analysis of high-income countr ies suggested that female H PV vaccination
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coverage of 50% w ould contr ibute to the presence of some herd eff ects [ 13]. H ow ever, for an
indivi dual to be protected, his or her partner must be among those vaccinated w ithin the herd,
w hich excludes certain group s (e.g. men who have sex w ith men in female-only vaccination
programs) [ 14].

Canadian provinces and territories are responsible for providing health care to their
people within their jurisdiction (with the exception of indigenous people living on reserves,
whose vaccine programs are offered by the Federal Government) [15, 16]." The HPV vaccine is
therefore administered predominantly through publicly funded school-based programs at the
provincial or territorial level. There is substantial variation in the delivery and administration
HPV vaccine programs among the provinces and territories, including whether boys are offered
the HPV vaccine. Moreover, the HPV vaccine programs have been evolving in these
jurisdictions, presenting a complicated picture. To understand the Canadian context better and to
assist international comparison, it is important to describe the complexities of the thirteen school-
based programs accurately. To date, such descriptions in the academic literature have been out-
dated or incomplete because of the lack of reliable and current reports of Canadian HPV
vaccination programs [2, 18-20]. Moreover, Canada’s programs have been inaccurately
portrayed (e.g. by the World Health Organization, in a recent academic international overview of
HPV vaccination programs, in a report by the Institut Catala d'Oncologia (ICO) Information
Centre on HPV and Cancer, and in a report by the Canadian Cancer Society) [1, 2, 21-23].

Because Canada does not have a national vaccination surveillance program, it is difficult to

! Canada consists of thirteen jurisdictions known either as “provinces” or “territories”. Provinces
are relatively populous and have elected provincial governments that exercise constitutional
power in their own right [15]. Territories are situated primarily north of 60° latitude, have
approximately only 3% of the Canadian population, and exercise power delegated to them by the
Federal Government [17].
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compare jurisdictions’ vaccine rates as there is dissimilarity in data collection procedures,
vaccination target age, years reported, and linking registries across the dif ferent provinces
remains a chall enge [ 24, 25]. Indeed, a recent report by the Canadian Partnership Against
Cancer writes, “it is currently challenging to gather consistent, standardized data on HPV
vaccination across Canada because provinces and territories collect and report data on uptake
differently” (p.21) [20]. Accurate portrayal of uptake and completion of HPV vaccination in
Canadian jurisdictions would enable program changes to be monitored, advance sound
policymaking, and assist national and international comparison. Therefore, this research aimed
to provide a current and comprehensive portrayal of school-based HPV vaccine programs in
Canada, to compile recent vaccination rates (i.e. first dose ‘uptake’ and last dose ‘completion’),

and to identify foreseeable policy issues for Canadian HPV vaccine programs.

2. Methods

Between July and October, 2016, we sought to identify the most current details of school-
based HPV vaccination programs (such as the eligible population, the type of vaccine, and the
number of doses administered) and HPV vaccination rates in each Canadian jurisdiction (such as
“uptake” or first dose and “completion” or final dose). First, we conducted a search of the
academic and grey literature to obtain descriptions of HPV programs and vaccination rates in
Canada, and to provide a historical context to current programs. We searched Pubmed and
Google Scholar using “human papillomavirus AND vaccine AND Canada” as well as “human
papillomavirus AND vaccine AND [for each jurisdiction; e.g. Ontario]”. In total, 600 articles

were detected in Pubmed, 259 of which were identified as duplicates, resulting in a total of 341
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academic articles that were captured and their title and/or abstracts examined. In Google
Scholar, the first and second page (up to 20 articles) were examined for reliable information
about the HPV vaccine programs and their success. Second, we reviewed the references of the
literature identified by the search. Additional articles were captured by reviewing relevant
papers’ references.

Third, we continually examined Canadian publications including the Canadian
Immunization Guide (last updated for HPV September 2016) [26], and the most recent
information provided by the provincial and territorial health ministries. Finally, we sent email
messages to all jurisdictions’ ministries and/or vaccination program coordinators to confirm that
published program information was accurate, and to seek more recent coverage rates; we sent
reminders two and four weeks after first contact. We asked informants about the details of their
jurisdiction’s programs (e.g. gender targeted, grade, dose schedule, catch up program...etc.), as
well as the most recent uptake (first dose) and completion (two or three doses) rates for the HPV
vaccine school-based program. We also asked them whether there are any publicly available
reports on the jurisdictions’ program and coverage rates. Informants in ten jurisdictions

responded with information, while informants in three jurisdictions did not.

3. Results

We provide an overview of the administration of Canadian school-based HPV vaccination
programs (2016-2017) in Table 1. We have clarified the population vaccinated, grade, and

vaccine dose schedule for each jurisdiction. Betw een 2007 -2010 , all Canadian jurisdictions

ini ti ated a school-based H PV vaccine program for females w ithin their publicly funded
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vaccination programs. From 2013 -2016 , six Canadian provi nces expanded their programs to
include boys, thus achieving a gender-neutral H PV vaccination program [27]. Forall
jurisdictions in 2016-2017, school-based programs were offered in grades four to seven, and
administered generally in a two-dose schedule. In 2016-2017, catch-up programs w ere directed
to males in grades 8 and 9 in three provinces (i .e. A Iberta, M anitoba, and Prince Edw ard Island
(P.E.L)) for varying lengths of tim e (Table 1). For both sexes, H PV vaccination programs in
Canada are prim aril y school-based; the target age group in 2016 -2017 ranges f rom grades four to
seven (approxim ately ages nine to 13 years). This year, Ontario changed the target age of i ts
vaccination program f rom grade eight to seven in recognition of evi dence that the vaccine is
more eff ective ata younger age [28].

We present the most recent reported vaccination rates, where possible, in Table 2 and
Figure 1. “Uptake” refers to the administration of the first dose whereas “completion” refers to
administration of the final dose (we specify the dose, 2 or 3 depending upon the jurisdiction’s
requirements). A vail able data for f emale H PV vaccination uptake (i .e. fi rst dose) ranged
betw een 46.7% in the N orthwest Territories (2013/2014) and 93.9% in N ew foundland and
Labrador (2014/2015). Avail able data for female completion rates (i.e. two or three doses
depending on jurisdiction) ranged betw een 39.3% in the N orthw est Territor ies (2013/2014; three
doses) and 89.2% in N ew foundland and L abrador (2014/ 2015; three doses). V accination uptake
among males (in programs with available data to date) ranged between 75.0% in Alberta to
87.4% in P.E.I, while vaccination completion ranged from 66.0% in Alberta to 81.4% in P.E.L
Data for males are available from only Alberta and P.E.I because the remaining four gender-
neutral provincial programs were initiated in 2015 or 2016. A vail able data suggest that

vaccination rates in some provinces are rising [ 29], while other jurisdictions’ vaccination rates
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appear to be fal li ng sli ghtly (Table 2). Ov erall , these rates indicate that the HPV vaccine

program remains under-used in Canada.

4. Discussion

4.1. HPV vaccination programs

Giv en that healthcare in Canada is the jurisdiction of the provinces and territories, there
is substantial variation in the delivery and administration of the HPV vaccine across the 13
different programs. This study has tracked the substantial evolution of the programs (e.g.
regarding type of vaccine, dose, and population vaccination), providing a comprehensive
portrayal of school-based HPV vaccine programs in Canada. The details and overview offered
here may lead to clarity in international comparison and present varying policy options for other
countries to pursue.

In 2016-2017, both HPV 4 and HPV 9 were used in diff erent programs throughout
Canada. A number of Canadian programs do not clearl y specif y w hich vaccine i s off ered to
children. Nevertheless, given the efficacy and greater protection of HPV 9 and its cost-
effectiveness [11, 30], Canadian jurisdictions are likely to move towards administering HPV 9,
phasing out H PV 4.

Canada i s a global leader in off ering tw o (rather than three) doses [1, 31]. British
Columbia has provided two doses since 2010, and Quebec has off ered a tw 0-dose schedule since
2013 [ 32, 33]. Outside Canada, two-dose vaccination was introduced in Switzerland in 2012
[31]. In 2014, a number of other countries (including the United Kingdom, South Africa, France,

Spain, The Netherlands, and Chile) began providing only two doses [31]. This dosing change
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coincided with the WHO’s 2014 approval of the use of two-dose schedules in females (who are
younger than 15 and immonocompetent). As of April 2017, few countries (e.g. Australia)
continue to provide three doses of the HPV vaccine [34]. In a two dose regime, a minimum
spacing of five [35] or six [11] months between doses is necessary.

A's of September 2016, 11 (of 13) jurisdictions admi nistered the HPV vaccine in atw o-
dose schedule (Table 1). Nevertheless, NACI recommended that while HPV 2 and HPV 4 may be
admi nistered in tw o doses (pr ior to age 15 or 14, respectively); H PV 9 should be admi nisteredin
three doses (as of July 2016) [ 11]. In N ovember 2016, Iversen et al . report ed evi dence that, like
HPV 435, 36], tw o doses of HPV 9in females and males aged 9-14 was found to be noninferior
to three doses of HPV 937, 38]. A's more data about the persistence of antibody responses
become available, NACI’s recommendation mi ght change to a tw o (or even one [ 36]) dose
schedule. In the meantime, how ever, N A Cl does not deem tw o doses of H PV 9 sufficient based
on the avail able evi dence; a booster shot may be necessary. The duration of im munity for the
H PV 9 vaccine has not yet been determi ned, but existing data suggest long-lasting (up to 10
years) protection af ter H PV 4 vaccination [39].

In Canada, the HPV vaccine is predominantly administered through publicly funded
school-based programs in provinces and territories (often in conjunction with another vaccine
such as Hepatitis B). A s Table 1ill ustrates, all provinces and territories developed female
vaccination programs between 2007 and 2010. From 2013 to 2016, six provinces funded HPV
vaccination for boys [27]. In recent announcements, four provinces (i.e. British Columbia, New
Brunswick, Newfoundland and Labrador, and Saskatchewan) have stated that they will
commence funding HPV vaccination for boys in September 2017 [40-42]. The H PV vaccination

programs are voluntary; nurses must receiv e the consent of parents or guardians before



186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

10

admi nistering the HPV vaccine to chil dren. In publi cly funded programs, publi ¢ health nurses
typicall y admi nister the H PV vaccine in schools [ 28]. If chil dren mi ss one or more dose of the
HPV vaccine at school, then the next tim e that the nurse is in the school, the nurse typicall y finds
the chil d for vaccination. A dditionall y the chil d may obtain the mi ssed dose outside of school
(from a publi ¢ health nurse, doctor, pharmacist, or nurse practitioner) [6] . 1tw ould be helpful to
determine how many Canadian chil dren miss HPV vaccine doses offered in schools and how
likely they are to obtain missed doses outside of school; across Canada these data is not
systematicall y coll ected and report ed to the publi ¢ health nurses [ 43]. Research has show nthat
providing opportunities to receive missed doses in schools through catch-up programs is
important in optimizing coverage [44, 43].

Even though H PV vaccine programs in Canada are school-based, itisw orth noting that
certain groups may receive the HPV vaccine outside of school. These include chil dren with
signifi cant f ear of needles w ho may be vaccinated apart f rom thei r peers in a publi ¢ health clinic.
M ore notably, since September 2015 , British Columbia has funded and made the HPV vaccine
avail able in cli nics for a subset of males including males aged 9-26 w ho have (or plan to have)
sex with men, are infected with human immunodeficiency virus (HIV), or are street-involved,;
males aged 9-18 in the care of the M inistry of Chil dren and Fami |y D evelopment; and males
aged 12-17 in youth custody servi ces centres [46]. This approach w as directed to males in
greatest need of HPV vaccination, but has receiv ed cri ti cism for being inequitable and diff icult to
im plement [ 14]. The number of British Columbia males vaccinated in this w ay will diminish
because all males w il | be invi ted to receiv e the vaccine in Grade 6 beginning in September 2017.
Quebec has an enhanced H PV vaccine program; i n addition to i ts school-based program for girls

and boys (Table 1), Quebec off ers publi cl y funded school HPV vaccination to females aged 9 to
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17, all indivi duals aged 26 or under who are infected w ith H IV or w ho have a w eakened im mune
system, and to males aged 26 or under who have, or plan to have, sex w ith men (since 2016)
[47]. Ontario also off ers the HPV vaccine to men w ho have sex w ith men, aged 26 or younger
(since 2016) [48]. Saskatchew an provi des the HPV vaccine to males 9-17 w ho are H |V infected
[49]. For all non-eli gible indivi duals, the H PV vaccine can be purchased priv ately

(approxim ately $540 CA D for all three doses); some priv ate insurance poli cies partiall y cover

this cost [50].

4.2. HPV vaccine uptake

A comprehensive and current depiction of HPV vaccine uptake rates across Canada is
necessary for comparison of Canada’s HPV vaccine rates compare with that of other countries.
This information can be used also to assist in identifying which regions may benefit from a
psychosocial or economic intervention and emerging issues for policy makers. Furthermore,
standardization in how vaccine uptake is measured across Canadian jurisdictions may assist in
improving our understanding of how evolving vaccine policy may affect HPV vaccine rates as
well as important areas for further research.

A s Table 2 demonstrates, vaccination uptake among females ranged between 46.7%-
93.9%, while vaccination uptake among males (in programs with data available to date) ranged
between 77.9%-87.4%. Data for males are available from only P.E.I and Alberta because the
remaining four gender-neutral provincial programs were initiated in 2015 or 2016, with four

more commencing in 2017. A lthough M cClure et al . (2015 ) found that a signifi cantl ygreater
proport ion of girls completed three doses of the H PV vaccine compared to boys (2013 /2014) in

P.E.I. [51], it appears that more recently there has been little diff erence in coverage between girls
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and boys in P.E.l and Al berta (2014 /2015 , Table 2). W here governments fund in-school HPV
vaccine programs, males are more li kely to be vaccinated than where the program does not exist.
Specifi call y, in cont rast to uptake for males in P.E.I. and A Iberta (77.9% and 87.4% respectively
in 2014/ 2015) , a national survey conducted before any male vaccination programs (except P.E.l)
found that only approxim ately 1% of parents reported their sons receiv ed the H PV vaccine [52].
Interestingly, since males have been included in HPV vaccine programs in Australia (2013),
female uptake has also increased [53]. Future research is required to evaluate whether there is a
similar rise in female HPV vaccine uptake when males are off ered the vaccine in Canada and, if
so, then to identif y the underlying reasons for this phenomenon [ 54].

The coverage rates presented in Table 2 obscure the variation within each jurisdiction. As
an example of such variation, coverage rates in different British Columbia health service delivery
areas ranged from 46.5% to 75.4% [ 32]. M anitoba also report ed that, “a significantly higher
proport ion of vaccinated than non-vaccinated f emales li ved in urban areas and in areas of higher
income...” [55]. By contrast, an Ontario evaluation found H PV vaccine refusal was highestin
regions w ith both the low est and highest income levels (2007 -2011 data) [ 56]. Further research
i s required to identif y and to understand the disparities in H PV vaccination coverage within
diff erent Canadian jurisdictions (e.g. by gender, household income, ethnicity, and region)
because such disparities might foreshadow future inequalities in cancer burden [57].

Itisimportant to assess how coverage rates reported by Canadian jurisdictions (Table 2)
compare w ith self -report data f rom Canadian parents. A recent Statistics Canada survey of
Canadian parents of 12-13 year-old girls (N =5720 ) found that, overall , an estimated 72.3%
report ed their daughter had receiv ed one dose of the H PV vaccine [ 58]. M oreover, parents of

girls residing in Nunavut, the Northw est Territories, and Y ukon reported the low est uptake while
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N ew foundland and L abrador and P.E.I reported the highest [ 58]. Parental survey data mi ght be
inaccurate because parents may not know or remember w hether their chil d receiv ed the HPV
vaccine and may confuse the HPV vaccine w ith another vaccine. Encouragingly, these data from
a Statistics Canada parent survey are sim il ar to the proport ion and distribution of uptake as
report ed by the programs (Table 2); how ever, further and continued evaluation i srequired.
Canadian HPV vaccination uptake rates compare poor | y w ith other developed countr ies.
Although HPV uptake rates in Canadian jurisdictions are perhaps slightly better than the United
States (63% in females; 2015 survey data) [ 59], they are w orse than A ustral ia (85.6% in girls and
77% in boys; 2015 vaccination data) [ 60, 61] and the United Kingdom (89.5% in females; 2015
vaccination data) [ 62]. L ik e Canada, both A ustrali a and the United K ingdom of fer the HPV
vaccine at no cost to parents in school-based vaccination programs. Canada’s comparably low er
HPV uptake is similar to its uptake with respect to other childhood vaccinations; in 2013,
Canada’s coverage was ranked below most af fl uent count ries (28" of 29 countr ies, above
A ustria) according to a U N ICEF evaluation [ 63]. To increase vaccine coverage ratesin
adolescents, the existing research has indicated that important interventions include: making
national recommendations, implementing school-based vaccine administration, sending
reminders (e.g. for parents to sign consent forms), offering opportunities to receive missed doses
(e.g. throu gh schools or by automaticall y notif ying physicians), and creating vaccination
information systems (or registries) [ 44, 45, 64-66]. Other crucial strategies include: educational
interventions to increase awareness and knowledge, doctors’ recommendation, and management
of concerns and mi sconceptions of parents and adolescents [ 27, 44, 67]. Greater high quali ty

research is necessary to evaluate which interventions are most effective in increasing HPV
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vaccine coverage [ 44, 68, 69]. Case studies evaluating the successful programs of

N ew foundland and L abrador or P.E.l. may be particularly fruitful in this regard.

4.3. Strengths and L imitations

This study’s principle strength is compiling specific details of each Canadian jurisdiction’s
school-based HPV vaccine program and providing the most recent coverage rates. The principle
limitations arise because some jurisdictions did not respond to inquiries, or report information
differently or inconsistently. The H PV vaccine coverage rates of the diff erent jurisdictions
(reported in Table 2) are diff icult to compare because jurisdictions have important differences in
data coll ection procedures, vaccination target age, and years report ed. In particular, w e aim ed to
report which vaccine is administered in each jurisdiction (i.e. HPV 2, 4 or 9), but could not do so

because we received conflicting information.

4.4. Future poli cy considerations

Canada’s HPV vaccine programs face key chall enges. First, the w ell -identifi ed need in
Canada for im plementation of national standards f or im munization registries and methods for
coverage assessments has not yet been met [43, 70-72]. Consequently, itisdi ff icult toreport
national data regarding H PV vaccination rates even though there continues to be demand for
such data. A recent report by the Canadian Partnership Against Cancer explains that
“standardized data collection and reporting on HPV vaccination could result in more comparable
uptake rates and the ability to more accurately assess prevention and health promotion efforts

and the impact of vaccination on subsequent cancer outcomes” (p.21) [20]. The Canadian

Imm unization Comm i ttee has also call ed for harmonization of data in a national registry asan
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im port ant element in evaluating H PV vaccination programs and preventing H PV -associated
cancer. “The evaluation of the imm unization program w il | require specifi ctools. The

avail abil i ty of a registry of H PV im munization coverage and a registry of cervi cal cancer, as well
as a national HPV sentinel surveil lance system, will be important components in this evaluation.
Effective linkage between the latter databases will be needed” (p.33) [73].

All provinces and territories with one exception (Nunavut) have systems to assess vaccine
coverage [ 70]. Efforts are underw ay to implement a new national comm unicable diseaseand
surveillance and case management system called “Panorama” that permi ts jurisdictions toinput
and access imm unization data [ 70, 74]. If Canada had a national H PV registry as countr ies such
as A ustrali a do, then cross-jurisdiction and international comparisons could be made accurately.
Such aregistry will be helpful as a basis w hen investigating the determi nants of vaccination
rates, identif ying w hether dif ferences exist among specifi ¢ groups, monitoring program success,
and facil i tating the sharing of strategies that contribute to high vaccine rates.

Second, greater transparency i s needed to inform parents, researchers, and poli cy-makers
nationally and internationally about Canada’s HPV vaccine programs. Tulsieram et al . (2016 )
exami ned the readabil i ty and coherence of HPV information on seven provincial
departments/mi nistries of health w ebsites and found that information i s not comprehensible to a
sizeable group of the population [ 75]. Organizations and academi cs should be able to report
Canada’s experience accurately and easil y, yet the conclusions of recent publi cations
demonstrate that such report ing remains a chall enge [1, 2, 20, 21, 76]. This paper found that no
coverage data have ever been reported for HPV vaccination (or any other vaccine) in one
jurisdiction—N unavut, a territor y founded in 1999 —and that the most recent avail able coverage

data for some jurisdictions w ere dated (i .e. up to fiv e years old) (Table 2). H ow coverage data
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were collected, and who was included and excluded from coverage data reports is information
that i s essential to monitoring and evaluating H PV vaccination programs. Provi nces and
territories should annuall y enter into the database, Panorama, im port ant information about
vaccine uptake and completion rates.

A final issue related to both transparency and consistency across Canada is the importance
of reporting adverse risks and events. Steenbeek et al. (2012) found major discrepancies and
dissimilarities in the list of HPV vaccine-related physical risks that were reported by Canadian
jurisdictions, and by organizations such as Merck Frosst Canada, NACI, and the Society of
Obstetricians and Gynecologists of Canada [77]. Standardized content and format for consent
forms and physical risks reports would increase reporting consistency across Canada.
Furthermore, employing Panorama’s system of surveillance for monitoring adverse events would

also likely increase confidence in the safety of the HPV vaccine program.

5. Conclusion

The prevention of HPV -associated cancers is an important public health priority.
M easuring and report ing on H PV vaccination programs and coverage rates i s crucial to
informi ng futur e cancer prevention activi ties [ 20]. Canada has been an international leader in
im plementing gender neutral vaccination programs for both gi rls and boys and a tw o-dose H PV
vaccine schedule [1, 31, 78]; however, specific details of Canada’s HPV vaccination programs
and coverage rates are of ten incomplete, not current, or unavail able. This paper of fers acurrent

portr ayal of HPV vaccine programs in Canada and has compiled recent coverage rates for use in
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national and international comparison and in poli cy development. The research has also

identifi ed poli cy issues that Canadian HPV vaccine programs will li kely soon face. Indeed,
Canadian jurisdictions variously must consider whether to admi nister the nonavalent vaccine, to
of fer possible booster shots, to establi sh a one-dose vaccination schedule, and to begin H PV
vaccine programs for boys. The jurisdictions must also consider how to im prove uptake and
completion rates. To make futur e evi dence-based poli cy decisions, Canadian HPV vaccination
programs should off er transparent data about H PV vaccine coverage, detail the specifi cs of their
H PV vaccine programs clearl y, and employ standard methods for coll ecting H PV vaccination
rates. In order to evaluate program success, to make accurate comparisons, and to improve HPV
prevention efforts on a national basis, it i s cri ti cal for jurisdictionsto employ the existing

national system, Panorama, to monitor HPV vaccination.
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Tables

Table 1. Publicly F unded School-Based H PV Vaccination Programs, by Canadian Jurisdiction for 2016 -2017

Grade Vaccine Dose

Jurisdiction Population Vaccinated Catch-up Program Sources
Vaccinated Schedule*
Alberta Females.(smce 2008); 5 3 Male f:atch—up (3 doses) 2014- [26,79]
Males (since 2014) 2018 in grade 9
British Columbia  Females (since 2008) 6 2 ° [26, 46]
. Male catch-up (2 doses) 2016-
. Females (since 2008); . .
Manitoba ’ 6 2 26, 80
Males (since 2016) 2019 in grade? 8 or 9 (depending [ ]
an haolth racian)
New Brunswick Females (since 2008) 7 2 ° [26, 81]
Newfoundland Females (since 2007) 6 2 ° [26, 82]
and Labrador
Nova Scotia Females .(smce 2007); 7 2 No male catch-up program 26, 83]
Males (since 2015)
Northwest Females (since 2009) 4-6 20-ldy); o [26, 84]
Territories 3(>15v)
Nunavut Females (since 2010) 6 3 ° [26, 85]
Ontario Females .(smce 2007); 7 2 No male catch-up program [26, 28, 48]
Males (since 2016)
Male catch-up (2 doses: unless
Prince Edward Females (since 2007); 6 ) 15 years of age at dose 1 in [26. 86. 871
Island Males (since 2013) which case 3 doses) 2015-2016 T
in grade 9
Quebec Females .(smce 2008); 4 2 No male catch-up program [26, 47]
Males (since 2016)
Saskatchewan Females (since 2008) 6 2 ° [26, 88]
Yukon Females (since 2009) 6 2 ° [26, 89, 90]

N ote. * T wo doses are administered in a 0/6 month schedule whil e 3 doses are administered in a 0/2/6 month regimen. ° N o male HPV vaccine program.




Table 2. H PV Vaccine Coverage Rates, by Canadian Jurisdiction

Jurisdiction Female Uptake Female Completion Male Uptake Male Completion Sources
Alberta 74.2% (2013/2014) 64.9% (3 doses) _7_5 0% (2014-2015) _6_6'0% (3 doses) 1]
76.1% (2014/2015) 67.6% (3 doses) 77.9%(2014-2015) 67.2% (3 doses) [
British N ot A vail able 65.8% (2013/2014; 2 doses)
Columbia N ot A vail able 64.8% (2014/2015; 2 doses) [32]
M anitoba 68.8% (2013/2014) 58.2% (3 doses) B ]
70.1% (2014/2015) 58.6% (3 doses) [19, 20]
New 80.1% (2012/2013) 75.1% (3 doses)
Bt ik 80.1% (2013/2014) 73.1% (3 doses) - - [92]
78.9% (2014/2015) 73.5% (3 doses)
96.6% (2012/2013) 94.3% (3 doses)
Newfoundiand o561 21312014) 88.7% (3 doses) i . 93, 94]
and L abrador 0 ’
93.9% (2014/2015) 89.2% (3 doses)
N ova Scotia 88.8% (2013/2014) 75.0% (3 doses) N ot A vail able N ot A vail able [19]
46.7% (2013/2014) 39.3% (3 doses)
? °r.tthw.e‘°’t* 62% (2014/2015) 48% (2/3 doses) - - 20, 95]
erritories 66% (2015/2016) 55% (2/3 doses)
\ . 87.8% (2013-2014) 61.9% (3 doses) ] ]
unavut 68.6% (2014-2015) 61.5% (3 doses) [96]
. . 70.2% (2011/2012; 3 doses)
Ontario Not Available 80.2% (2012/2013; 3 doses) [ - - [97]
prince Edwarg  0-7% (201212013) 87.3% (3 doses)
Island 90.6% (2013/2014) 84.9% (3 doses) 85.4% (2013/2014) 79.0% (3 doses) [98]
stan R7 Q0% (IN14/2015) R 79/ (2 dncec) R7.4% (20142015 81 4% (3 doses)
Quebec 81% (2013/2014) 77% (2 doses) . _
78.2% (2014/2015) 74.4% (2 doses) [19,20]
79.5% (2011/2012) 72.7% (3 doses)
Saskatchewan  80.2% (2012/2013) 73.5% (3 doses) - - [88]
79.8% (2013/2014) 72.8% (3 doses)




Yukon 67% (2011/2012)0 Not Available [ --- --- [99]

Note. The year provided for completion rates are the same as for uptake rates. Grade 4 is the target vaccination for Quebec; grade 5 for Alberta; grade 6 for British
Columbia, Manitoba, Newfoundland and Labrador, Nunavut, Prince Edward Island, Saskatchewan, and Yukon; grade 7 for New Brunswick, Nova Scotia, and
Northwest Territories; and, grade 8 for Ontario. T N unavut does not have a vaccination registry for any vaccine; data reported here i s for the Qik igtaluk (Baffin)

region only. [1.M ore recent rates not avail able. (Ontario plans to release more recent rates in a forthcoming report). ° A Ithough Ontario chil dren were vaccinated i n

grade 7in 2016-2017, the most recent coverage rates are provided for the period when the children were vaccinated in grade 8. * Although Northwest Territories
vaccinates girlsin grades 4 to 6, coverage estimates are conducted in grade 7. 01 Rates of grade 9 males in Alberta’s catch-up program.
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Figure 1. Available data reporting most recent HPV vaccine coverage rates, by Canadian
jurisdiction
N ote. Comparisons across j urisdictions should consider variation in data coll ection procedures, vaccination target age, and

most recent year reported. Darker shade represents uptake rates and li ghter shade represents completion rates. N unavut
data reported here i s for the Qik iqtaluk (Baffin) region only.



