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Introduction

Although it is a preventable and potentially curable disease, cervical cancer is still a common cause of
cancer mortality worldwide. Human papillomavirus (HPV) infection is the leading cause of more than
90% of cervical cancer cases. It is also the cause of other anogenital cancers such as vulvar (70%),
vaginal (70%) and penile (60%) and oropharyngeal cancer (60%). Both cervical cancer screening and
advanced treatment have contributed to a steady decline in cervical cancer incidence in Canada. The
introduction of HPV vaccines has also been instrumental in reducing transmission of the HPV strains
that cause cervical and other cancers.

The COVID-19 pandemic has had unintended consequences on global and Canadian health systems
and the health of Canadian populations. Due to concerns over COVID-19, some patients were hesitant
to seek medical attention and the resources and services needed to diagnose cancer became limited.

The social disruption caused by the pandemic has also delayed and disrupted routine immunization
programs including immunization against the human papillomavirus (HPV). This document reviews the
evidence on HPV immunization effectiveness in Canada and investigates what HPV vaccines are, why
they are important for population health in Canada, and how the COVID-19 pandemic is affecting the
future epidemiology of HPV in Canada.

Human Papillomavirus

ﬂmcer is an irreversible procesx

The human papillomavirus (HPV) is a non-enveloped virus with a
double-stranded DNA genome of approximately 8,000 base pairs
that belong to the Papillomaviridae family. Papillomaviridae
members primarily infect mucosal and keratinized epithelia. The
HPV viral particles (virions) have a conserved icosahedral
morphology, measuring 50-55 nm in diameter and weighing 5x 106
Da. HPV-specific genes include 35 that are specific to the cervical
and anal epithelium [1-3].

Pathogenesis
HPV infections are transmitted sexually through direct epithelial
(skin or mucosa) to epithelial contact, vertically to an infant

\common is HPV [1]. /

that begins when normal cells
are exposed to physical,
chemical, or biological agents
that cause genetic damage
(mutation) and genomic
instability. Viral infections
contribute to 15-20% of all
human cancers, and several
viruses play significant roles in
the multistage development of
malignant cancers. The most

exposed to the virus in the maternal genital tract, and orally through
mucosal contact in head and neck infections. HPV cannot be spread through casual contact like
hugging, shaking hands, sneezing, or coughing. HPV is not spread through the air, food, or water [4-9].
Papillomaviruses exhibit strict species and tissue tropism, infecting only stratified epithelia in humans
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and only rarely transmitting between species. HPV infection occurs via tissue lesions that the virus uses
to gain access to basal keratinocytes. Cell transformation sites are the most vulnerable to
tumorigenesis (the squamocolumnar junction). This category includes both the cervix and the anus. The
process of viral replication begins shortly after the virus enters a host cell [1, 9-11].

Significant progress has been made in understanding the molecular biology of HPV and the HPV
genotyping in recent decades. The HPV viral DNA genome is integrated into the host's genome. Many
early (E1, E2, E4, and E5) and late (L1 and L2) genes are frequently deleted as a result of this process.
During integration, E2 promotes carcinogenesis by increasing the expression of E6 and E7. [10].

Nearly 200 HPV types have been identified, over 40 of which infect the genital area. Types are
designated based on the nucleotide sequence of specific regions of the genome. All HPVs have an 8 kb
circular genome enclosed in a capsid shell composed of the major and minor capsid proteins L1 and L2
(late genes), respectively. HPV types have been grouped into low-risk and high-risk categories.
Fourteen HPV genotypes (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68) are considered
pathogenic or “high-risk” for causing the development of cervical cancer. HPV types 6 and 11 are
considered low risk, and cause benign condylomas, whereas HPV 16 and 18 genotypes, which are
frequently found in association with cervical cancer, are considered the most oncogenic types. These
two types have been identified as the two most prevalent HPV types and are responsible for
approximately 62.6% and 15.7% of invasive cervical cancers, respectively. HPV 16 and 18 account for
approximately 68% of squamous cell cancers and 83% of adenocarcinomas. Other HPVs, which are also
considered carcinogenic, are less frequent in cervical carcinomas [1, 6, 11-16].

Epidemiology

HPV infection is the leading cause of more than 9o% of cervical cancer cases and of other anogenital
cancers such as vulvar (70%), vaginal (70%) and penile (60%) and oropharyngeal cancer (60%). The HPV
infection is the causative agent for anogenital warts (Condylomata acuminate) and Recurrent
Respiratory Papillomatosis (RRP). Cervical cancer is the most common among them [1, 2, 17-19].

Cervical precancer, if unattended, can progress to invasive carcinoma. The time between HPV infection
and cancer development may vary from 10 to 30 years. Transient HPV infection is not sufficient for the
development of cervical malignancy, and oncogenesis may require persistent infection as well as the
presence of cofactors. Seventy percent of new HPV infections clear within 1 year, and approximately
90% clear within 2 years. The risk factors for HPV infections include, previous sexually transmitted
infections, history of sexual abuse, early age of first sexual intercourse, the number of lifetime sex
partners, tobacco or marijuana use, immune suppression, and HIV infection [20, 21].

HPV is considered the second most significant human carcinogen after tobacco, accounting for 5% of
all cancers, 10% of cancers in women, and 15% of all cancers in developing countries. According to the
2020 World HPV Information Center report, approximately 604,000 women were diagnosed with
cervical cancer, and 342,000 died from the disease annually. That is nearly 8% of all female cancer
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deaths [1, 20, 22, 23]. HPV infection is highly prevalent and affects approximately 80% of the sexually
active population; almost half of the infections occur in the 15- to 24-year-old age group [1, 24].

If not immunized, it is estimated that 75% of sexually active Canadians will have an asymptomatic HPV
infection at some point in their lives. If not tested, most of them will never know they’ve been infected
because HPV often does not cause any symptoms, however not having symptoms does not mean
cancers will not develop [25].

There is significant geographic variation. High incidence rates and high mortality rates of cervical
cancer occur mainly (90% for both) in low- and middle-income countries [17, 26].

Despite the prevalence of invasive cervical cancer and its association with HPV being the subject of
numerous studies, few studies have looked at the trends of all HPV-associated cancers in both sexes.
Men who have sex with men (MSM) are more likely to develop HPV-related cancers. Compared with
cervical cancer, anal cancer is a rare disease in the general population, affecting a much smaller
proportion of people. However, anal cancer can be caused by HPV 16 in as many as 70% of cases [27].

In 2017, a study in the United States discovered that the overall incidence of HPV-associated cancer in
men was 11.0 per 100,000. Oropharyngeal cancer was responsible for 80.1% of these cancers, with an
incidence rate of 8.89 per 100,000 people. White men had the highest incidence of HPV-associated
cancers, at 12.50 per 100 000, compared with Asian/Pacific Islander men, who had the lowest incidence
(2.92 per 100 000). [17, 28]. Sexually active heterosexual men infected with HPV are also a source of
infection for others. [6, 9, 16, 19, 26, 29-32]

GLOBOCAN is a database presented via the Global Cancer Observatory and hosted by the International
Agency for Research on Cancer (IARC). Data extracted from GLOBOCAN 2020 indicated that there are
decreasing trends in cervical cancer. The declining trends may be the result of effective precautionary
procedures combined with a series of sociocultural factors, including access to health care, changes in
marriage age and family planning behavior, and enhancements in education [33].

About 1,400 new cervical cancer cases are diagnosed annually in Canada. Cervical cancer ranks as the
14th leading cause of female cancer in Canada. According to Human Papillomavirus and Related
Diseases Report, Canada 2021, annual estimated number of cervical cancers for 2020 was 1,422, with
637 related deaths [34, 35]

Table 1. Cervical Cancer in Canada (estimates for 2020)

Women at risk for cervical cancer (Female population aged >=15 yrs.) 15.9 million
Annual number of cervical cancer cases 1422
Annual number of cervical cancer deaths 637

Source: Human Papillomavirus and Related Diseases Summary Report, Canada, October,2021
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Both cervical cancer screening and advanced treatment have contributed to a steady decline in cervical
cancer incidence in Canada. The age-standardized mortality rate (ASMR) for cervical cancer was
estimated to be 2.0 per 100,000 persons in 2019 [36]. The Canadian Cancer Statistics Advisory
Committee stated an estimated 1,450 Canadian women will be diagnosed with cervical cancer in 2022
and an estimated 380 will die from it [37].

Table 2. Burden of cervical cancer and other HPV-related cancers (estimates for 2020)

Crude incidence rates per 100,000 population
Male Female

Cervical cancer - 7.48
Anal cancer 1.22 2.79
Vulva cancer - 491
Vaginal cancer - 0.95
Penile cancer 1.21 -

Oropharyngeal cancer 5.42 1.22
Oral cavity cancer 11.1 4.77
Laryngeal cancer 4.46 0.79

Source: Human Papillomavirus and Related Diseases Summary Report, Canada, October, 2021

In Canada, about two-thirds of HPV-related cancers happen in areas other than the cervix. HPV
infection is related to:

% 80% to 90% of anal cancers

% 40% of vaginal and vulvar cancers

¢ 40% to 50% of penile cancers

¢ 25% to 35% of mouth and throat cancers

Most of these cancers are related to high-risk HPV types 16 and 18 [38]

HPV Prevention

Although it is a preventable and potentially curable disease, cervical cancer is still a common cause of
female cancer mortality worldwide. There is no treatment for HPV infections. Only HPV-associated
lesions, including genital warts, RRP, precancers, and cancers are treated. Understanding HPV and the
cause of cervical cancer has led to major advances in the primary and secondary prevention of cervical
cancer. Comprehensive cervical cancer control includes primary prevention (vaccination against HPV),
secondary prevention (screening and treatment of pre-cancerous lesions), tertiary prevention
(diagnosis and treatment of invasive cervical cancer) and palliative care [19, 39, 40].

One of the United Nations Sustainable Development Goals (SDGs), Goal 3.4, is the reduction of one-
third in premature mortality from non-communicable diseases by 2030 [39]. On November 17, 2020, at
the World Health Assembly, WHO launched "The Global Strategy to Accelerate the Elimination of
Cervical Cancer as a Public Health Problem." The goal is that by 2050, 40% of new cervical cancer cases
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and 5 million related deaths could be prevented with successful implementation of vaccination,
screening, and treatment of the disease. The strategy is to achieve some targets by 2030. They are to
complete HPV vaccination of 9o% of girls by the age of 15 years, screening of 70% of women by the age
of 35 years and then by 45 years, and treatment of 9go% of women diagnosed with cervical disease,
including both women with cervical pre-cancer and women with invasive malignancy [18, 29, 39-41].

Pap smear

Early detection of any cancer will improve the outcome. In the case of cervical cancer, as long as it is
detected in the preinvasive stage, which allows for preventive measures and possible cures, outcomes
are favourable. A comprehensive screening program will help to identify the cancer lesions at an early
stage, allowing patients to get prompt, appropriate treatment. Routine screening is an effective
method for detecting precancerous lesions.

The Pap smear is a screening method that has enabled the effective prevention of cervical cancer; it is a
procedure where cells from the cervix are collected and studied under a microscope to detect pre-
cancer and cancer cells [42-44]. The introduction of this cytology (Papanicolaou test or liquid-based
cytology) screening yearly (every 3 years now in Canada) globally has significantly reduced cervical
cancer incidence and mortality due to early interventions, including among women who have no
symptoms and appear to be perfectly healthy. In the past 5o years cervical screening has helped to
improve detection of cervical cancer and decrease mortality, particularly in high-income countries [35,

40, 45].

As noted, several human papillomavirus (HPV) genotypes are probably carcinogenic and are the cause
of all invasive cervical cancers. HPV cannot be cultured directly from patient specimens, so tests detect
HPV genetic information. HPV tests have proven more sensitive (89.9% vs72.9%), reproducible and
allow for safer extended screening intervals than conventional cytology or visual inspection with acetic
acid, though HPV testing is more expensive than cytology in primary screening. Most of the
commercially available assays detect DNA. Because HPV is cell-associated, cellular samples are
required. While the HPV mRNA test only detects HPV types 16, 18, 31, 33, and 45, the HPV DNA test will
be able to identify HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68. [46]. WHO now
encourages countries to use HPV tests for cervical screening, including HPV DNA and HPV mRNA tests
[39, 40, 45]. While HPV-DNA testing detects high-risk strains of HPV, which cause all cervical cancers,
HPV mRNA detects HPV infections leading to cellular transformation. After a negative HPV test,
women may be advised to wait up to 10 years before getting another screening. [21, 45, 47-49].

Although not included in a woman's routine checkup or Pap test, the Public Health Agency of Canada
reports that HPV DNA testing is accessible in Canada although availability varies by region. Where HPV
DNA testing is not covered by provincial or territorial insured services, HPV self-swab tests may be
made available both inside and outside of medical facilities [46, 50]
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The Canadian Task Force on Preventive Health Care was established by the Public Health Agency of
Canada (PHAC) to develop clinical practice guidelines that support primary care providers in delivering
preventive health care. According to their recommendation, routinely screening sexually active people
under the age of 25 should not be done. However, screening begins at the age of 21in some provinces
and at the age of 25 in others. Only Alberta, British Columbia, Ontario, and Prince Edward Island have
implemented these newer recommendations nine years later [46, 51].

In 2020, coverage for cervical cancer screening in Canada was 72.8% for women aged 18 to 69. The
frequency of pap smears varies by region; in Manitoba, Ontario, Quebec, and Nova Scotia, it is every
three years (ages 21-65 or 69). In Prince Edward Island (ages 21-65), every two years; in other areas,
every 2-3 years after three consecutively negative annual tests (ages 21-70) [34, 36].

Despite the existence of publicly funded cervical cancer screening programs across Canada, inequities
in access to screening services persist. HPV testing is largely reserved for higher-risk patients; some
provinces are working toward using HPV testing for primary screening. To improve cervical cancer
screening rate one of the strategies is to introduce HPV self-testing which can be performed on vaginal
samples collected by the woman herself. This means a visit to health care provider is not necessary.
Self-swabbing HPV tests have been incorporated into some national screening programs in Australia
and some European countries and has been found to increase screening coverage. Including self-
swabbing HPV tests in cervical screening programs has increased the screening's coverage. Most
studies have demonstrated that HPV-SS is the most practical and cost-effective method for promoting
cervical cancer screening and preventing cervical cancer. [45, 46, 52-54]. Canada has approved HPV
self-testing kits which may be available both inside and outside of medical facilities. A Manitoba study
supports a growing body of research that suggests HPV self-tests should take the place of Pap tests in
the screening for cervical cancer. It proves that offering at-risk women HPV self-sampling kits as a
screening option is feasible [52, 55, 56].

Urine HPV detection is also promising, due to its non-invasiveness and favorable acceptability profile.
Although devices to collect the urine and preservation mediums have been identified, there is currently
no HPV assay that is specifically modified and marked for first-void urine. Therefore, additional
research is necessary [57, 58].

Scientific evidence showed male circumcision reduces female-to-male HIV transmission. Similarly,
male circumcision and condom use has been shown to have a significant protective effect against HPV
transmission [34, 59-63].

Vaccination

Vaccination against HPV has proven to be the best global strategy to control the spread of the virus and
its consequences. The vaccine triggers the host antibody response which in turn neutralize the virus
entry into the cells. The non-infectious subunit vaccines are composed primarily of virus-like particles
(VLPs), which are completely non-infectious and non-oncogenic. The L1 major capsid protein of HPV is
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the antigen used for HPV vaccination. The HPV vaccine protects against infection with some types of
HPV that cause cancer and some types of HPV that cause genital warts [18, 64].

Significant progress has been made in understanding the molecular biology of HPV and the HPV
genotyping in recent decades. The HPV viral DNA genome will be integrated into the host's genome.
Many early (E1, E2, E4, and Es) and late (L1 and L2) genes are frequently deleted as a result of this
process. During integration, E2 promotes carcinogenesis by increasing the expression of E6 and E7.
[20].

There are three HPV vaccines authorized for use in Canada: the bivalent vaccine "Cervarix®" (HPV2)
contains the VLPs of HPV16 and 18, the two types that cause 70% of cervical cancer worldwide and
even greater proportions of HPV-associated vulvar, vaginal, penile, anal, and oropharyngeal cancers.
The quadrivalent vaccine "Gardasil®" (HPV4) contains VLPs of types 6, 11, 16, and 18. Adding VPL 6 and
11, as HPV 6 and 11 cause approximately 90% of external genital warts in both men and women,
vaccine Gardasil® g (HPVg), a nine-valent human papillomavirus vaccine [types 6, 11, 16, 18, 31, 33, 45,
52, and 58], protects against anogenital cancers and genital warts [6, 50, 64-69]. These vaccines can
almost completely protect against HPV-16 and HPV-18 infections. The goal of HPV vaccination is to
reduce the number of cervical cancer cases 71-84%. Cervical cancer screening should continue in all
vaccinated women due to the risk of exposure to other oncogenic HPV types [16].

In high-income countries, programs are in place that enable girls to be vaccinated against HPV and
women to get screened regularly and treated adequately. HPV vaccines work best when given prior to
HPV exposure. Females who are not sexually active can be expected to benefit fully from vaccination.
Yet, a small percentage of sexually active females may have been infected with all four of the HPV
types. The Advisory Committee on Immunization Practices (ACIP) USA and National Advisory
Committee on Immunization (NACI) Canada 2017 recommend routine vaccination of females aged 11—
12 years, with two to three doses of the quadrivalent HPV vaccine. The vaccination series can be started
as early as g years of age. Additionally, unvaccinated people can receive catch-up vaccinations until the
age of 26. The most reported adverse events following HPV vaccination are injection site pain, swelling
or redness, like any other vaccine. HPV vaccines are highly immunogenic and have been shown to
protect against cervical intraepithelial neoplasia grade 2 or higher [11, 16, 70, 71]. Because HPV is
sexually transmitted, a potential herd effect might be further decreased with increasing number of
sexual partners and increasing age. HPV vaccination has been recommended for adolescents in the U.S.
since 2006 for females and 2011 for males, and in Canada for females since 2007 and for males since

2010 [14, 39, 71-76].

According to the Canadian Immunization Guide 2017, Human Papillomavirus Vaccine, the HPV4 and
HPVg vaccines are nearly 100% effective against HPV types 16 and 18-related cervical disease.
Protection against external genital lesions caused by HPV types 6, 11, 16, or 18, including genital warts,
is 95% to 99% in women aged 16 to 26; protection against high-grade disease caused by HPV types 31,
33, 45, 52, and 58 is over 96% in women aged 16 to 26. In men aged 16 to 26, the efficacy of the HPV4
vaccine against vaccine-type-related external genital lesions ranges from 84% to 100%, and the efficacy
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against persistent vaccine-type-related infection ranges from 70% to 96%. The HPV4 vaccination

reduced the overall number of abnormal PAP smears [77]

HPV vaccines are administered in provinces and territories across Canada through publicly funded

school-based programs. The quadrivalent vaccine is given to girls in grades 4 through 10 in two or three

doses. While British Columbia and Quebec provide only two doses, other provinces provide three [6, 14,

68, 78]. Since 2016, boys can get vaccinated for free in the school setting [79, 80]. The Canadian

Immunization Committee (CIC) recommends HPV vaccination coverage targets of 80% and 90% of

eligible students within two and five years of program introduction, respectively. But under HPV

vaccination programs, coverage has been below the public health goals in several provinces and

territories. According to the Childhood National Immunization Coverage Survey (cNICS) 2015, 2017,

and 2019, 75%, 84%, and 87% of 14-year-old girls in Canada received at least one dose of the HPV

vaccine, respectively [68, 74, 75, 81].

The Childhood National Immunization Coverage

Survey (cNICS) 2017, indicated coverage for
the HPV vaccine is lower than for the
hepatitis B virus vaccine, even though both
viruses have a similar risk profile, are sexually
transmitted, and can cause cancer. A
population-based study in BC found 65.1 % of
females received the HPV vaccine while 88.4
% of females received the Hepatitis B vaccine
(both viruses have similar risk profile, are
sexually transmitted, and can lead to cancer)
[82, 83]. This raises questions about whether
parents have concerns about HPV vaccines
for girls.

A review of the effects of the quadrivalent
human papillomavirus vaccine based on ten
years of clinical experience in Canada, found
that gHPV-vaccinated people had a lower
prevalence of HPV types 6, 11, 16, and 18 than
unvaccinated people (1.5% vs. 11.0%,
respectively). In vaccinated cohorts, the risk
of AGW incidence decreased by up to 45%,
and the incidence of cervical intraepithelial
neoplasia type 2 + was reduced by up to 86%

[69, 84].

According to the Canadian Immunization Guide and
advised by National Advisory Committee on Immunization
(50, 64, 77):

% HPV2, HPV4 or HPV9 vaccine is recommended for
prevention of cervical cancer and precursors in girls
and women 9 to less than 27 years of age, including
those who have had previous Pap test abnormalities,
cervical cancer or genital warts.

« HPV4 or HPV9 vaccine is recommended for the
prevention of vulvar, vaginal, anal cancers and their
precursors, and genital warts in girls and women, 9 to
less than 27 years of age.

< HPV2, HPV4 or HPV9 vaccine may be administered to
women 27 years of age and older at ongoing risk of
exposure.

«»  HPV4 or HPV9 vaccine is recommended for
prevention of anogenital cancer and genital warts in
boys and men, 9 to less than 27 years of age.

% HPV4 or HPV9 vaccine may be administered to men
27 years of age and older at ongoing risk of exposure.

% HPV2 vaccine is not authorized for use in boys and
men.

Following the implementation of the HPV vaccination program in the Canadian province of Manitoba,

rates of anogenital warts (AGW) began a steady decline from 2008 to 2017. AGW incidence decreased
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by 72% (54-83%) for 16-18-year-old girls and 51% (14-72%) for 16-18-year-old boys after the female-
only program was implemented [50, 76].

HPV Therapeutic Vaccine
The current HPV preventative vaccines cannot eliminate an infection that has already started.

Therefore, the large number of individuals already infected with HPV do not benefit. In addition, the
preventative vaccination is used to protect against high-risk HPV types 16 and 18.

Therapeutic vaccines create cell-mediated immunity, whereas prophylactic vaccinations induce
antibodies against a viral capsid protein, which can destroy the virus and so prevent cell infection.
Therefore, therapeutic vaccines not only manage HPV-related lesions but also establish a systemic
immunological memory to help prevent disease recurrence. Therapeutic HPV vaccines are made of a
recombinant, attenuated form of the vaccinia virus's HPV, which represents tumor-specific

antigens oncoproteins E6 and E7 [10, 88].

Development of therapeutic vaccines that might control an existing infection and worldwide clinical
trials for therapeutic HPV vaccinations are currently underway [41, 85-87].

The Impact of the COVID-19 Pandemic and HPV prevention

As with many other programs are affected by the COVID-19 pandemic, the number of cervical cancer
screening tests and the number of cytological abnormalities identified have also been affected. A
studies indicated the overall odds of a woman receiving a given preventive service in 2020 was 20% to
30% lower than 2019 [89, g0].

HPV vaccination has been one of the most disrupted programs due to COVID-19, which resulted in
school closures and interruptions to routine immunization services. HPV vaccination had fallen lower on
the list of priorities. Studies estimated a substantial reduction in HPV vaccine coverage nearly 25% in
2020 compared to 2019 [93-97]. There was a decline in the doses of HPV vaccines administered in the
U.S. during the first quarter of 2020 compared to the same period in the two preceding years [75, 91-

941.

As a result of COVID-19, missed HPV vaccinations will bring about a rise in genital warts, cervical
cancer, and other HPV-related diseases and cancers. The vaccination is required to ensure that those
who are currently eligible, as well as those who may have missed doses in the previous two years, are
vaccinated. According to recent studies, interest in HPV vaccines has increased along with positive
attitudes in the COVID-19 era. The WHO recommended that nations prioritize immunization and
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regularly assess whether extensive catch-up vaccination campaigns are necessary. Decision-makers
require country-specific, evidence-based information regarding vaccine deficits because the scope and
trends of vaccine deficits can vary by country in order to plan precise and effective catch-up initiatives
[91, 92, 98]. Because of the COVID vaccine's preventive effects, perceptions of the importance and
safety of vaccination are likely to have a positive overall effect on the acceptance of a newly developed
vaccine [93].

Summary and Conclusion

HPV is a highly infectious virus transmitted through oral, anal, or genital sexual contact, as well as
through nonpenetrative sex involving skin-to-skin contact. HPV is a well-established cause of cervical
cancer, anogenital cancers (anus, vulva, vagina and penis) and head and neck cancers [17, 19].

Cervical screening has decreased the number of cases and deaths caused by precancerous lesions. The
lifetime incidence of cervical cancer was 1.5% in 1972 and 0.7% in 2013. The primary reason for this is
that routine cervical cancer screening programs are still in use. The Canadian Task Force on Preventive
Health Care recommends routine cervical cancer screening every three years for women aged 30-69
[51]. The availability of self-swabbing HPV tests is expected to increase the use of cervical cancer
screening and, as a result, cervical cancer prevention [46, 54, 95].

In Canada, all provinces and territories have implemented school-based HPV immunization programs
more than a decade now though uptake varies (from 47% in the North West Territories to 93% in
Newfoundland) in each province and territories [73, 84].

The vaccine can prevent over go% of cancers caused by HPV, but vaccine uptake remains suboptimal.
In 2019 only 87% of 14-year-old girls in Canada received at least one dose of the HPV vaccine.
Vaccination coverage targets 9o% of eligible students within five years [81]. Despite a significantly low
level of reported instances of severe adverse reactions and nearly 99 % efficacy, uptake of the vaccines
remains low. The most prevalent concerns for low vaccination coverage are insufficient and inadequate
information about HPV vaccination; potential side effects of the vaccine; issues surrounding the trust of
health authorities, and new vaccines; and perceived low vaccine effectiveness. Issues related to the
sexual health aspects of the vaccine have been reported in many qualitative studies that affect vaccine
uptake. Continued efforts are needed to ensure that health care professionals understand the
importance of vaccinating adolescents before they become sexually active [51, 99].

It was found HPV vaccine among Canadian adolescent girls, the overall 27.7% of girls aged 12—14 y in
2013 had not received any doses of the HPV vaccine and 14.4% of parents reported having refused the
HPV vaccine for their daughter. Higher vaccine refusal rates are observed among parents with higher
education [80].

Even in the face of overwhelming scientific evidence to the contrary, parental beliefs about vaccines
being dangerous or HPV vaccination encouraging unprotected sexual activity persist. This is still a
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barrier to broad coverage. The social stigma and discomfort associated with STDs and sexual health
may deter doctors and parents from having productive conversations about the HPV vaccine. Raising
awareness about HPV and its link to cancers other than cervical cancer may be advantageous. Efforts
should also be made to increase medical professionals' awareness of the problem [69, 100].

The public's attitude toward vaccine confidence is influenced by vaccine effectiveness and safety, as
well as trust in the national health care system. Each student should be provided with an informational
pamphlet along with a consent form. As a result, by providing accurate information on the efficacy and
safety of the HPV vaccine, it will be possible to increase vaccination rates. Most jurisdictions have
expanded their public HPV vaccination programs to include high-risk populations such as men who
have sex with men, transsexuals, and HIV-infected people. [101, 102].

Opportunities to link vaccine delivery to other health interventions targeting adolescents should also be
explored. In the USA, ACIP recommends routine HPV vaccination for 11- or 12-year—old girls and boys
during their routine vaccine appointment [75, 78]. School nurses play an important role in improving
HPV vaccine coverage[99, 103, 104].

WHO's priority is to eliminate cervical cancer globally, but vaccine supply and logistics limit widespread
implementation of the current two- or three-dose HPV vaccine schedule. In April 2022, the WHO
Strategic Advisory Group of Experts on Immunization (SAGE) evaluated the evidence and
recommended a one-dose schedule for girls and young women who are g—20 years old. SAGE also
recommended incorporating the HPV vaccine into immunization programs [68, 105-107].

To be successful, HPV vaccination programs will need to raise public awareness about HPV, cervical
cancer, and the benefits of HPV vaccination in general. Adolescent vaccination coverage could be
increased by implementing a multifaceted intervention package for vaccination service providers, such
as education, repeated contact, individualized feedback, and incentives, or by using class-based vaccine
delivery approaches rather than age-based vaccine delivery approaches. HPV vaccination programs
may benefit cervical cancer prevention strategies, ultimately lowering the burden of cancer and other
HPV-related illnesses [69, 102, 103].

The HPV vaccine will not eliminate the need for cervical cancer screening because not all HPV types
that cause cervical cancer are included in the vaccine [16]. Policymakers should make sure that the
vaccination is firmly in place for young adolescent girls who can benefit the most from it and
concentrate on screening-based approaches for cervical cancer prevention among older women [18].
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