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Abstract/Summary: Worldwide, cervical cancer is the fourth most common cancer among women, with
over half a million women diagnosed with cervical cancer in 2012. Human papillomavirus (HPV)
vaccination, if broadly implemented, has the potential to significantly reduce global rates of morbidity and
mortality associated with cervical and other HPV-related cancers. Over 100 countries around the world
have licensed HPV vaccines. As of February, 2015, there were an estimated 80 national HPV
immunization programs and 37 pilot programs, including many implemented in low- and middle-income
countries. In this article, global implementation of HPV vaccination programs is discussed, including
successes and ongoing challenges. Issues such as vaccine financing and different approaches to HPV

vaccine delivery are presented.
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Key Points:

e Asof 2012, over 100 countries had licensed HPV vaccines and as of February, 2015 there were
an estimated 80 national HPV vaccination programs and 37 pilot programs

e Financing mechanisms through Gavi, the Vaccine Alliance, and the Pan American Health
Organization have helped a number of low- and middle-income countries (LMICs) implement
HPV vaccination programs, though funding challenges continue to represent a significant barrier
in many countries.

e School-based approaches to HPV vaccine delivery have generally been very successful in both
LMICs and high-income countries.

e Clinic- or office-based delivery strategies have been evaluated, with some countries showing
limited success (e.g., the U.S.) and others having greater success (e.g., Denmark).

e Community outreach approaches have shown some success in HPV vaccine uptake, particularly

in reaching children not in school
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Worldwide, genital human papillomaviruses (HPV) are very common. In most cases HPV infections are

symptomless and do not progress to disease, however, persistent HPV infection can progress to cause

genital warts (via non-oncogenic or low-risk types), as well as cancers of the anogenital area and head

and neck (via oncogenic or high-risk types).* Worldwide, HPV types 16 and 18 are causally implicated in

the development of approximately 70% of cervical cancers, whereas HPV types 6 and 11 cause about

90% of genital warts.> Globally, cervical cancer is the fourth most common cancer among women. In

2012, an estimated 527,624 women were diagnosed with cervical cancer and more than 85% of the

265,653 deaths occurred in developing countries (see Fig. 1).2% In the U.S. it is estimated that over

17,000 women and over 9,000 men are diagnosed with HPV-related cancers each year (see Table 1).4

Table 1: U.S. burden of HPV-related cancers in men and women

Type of Cancer Average annual number of Cases probably caused by
cases HPV
Cervix 11,422 10,400
Vagina 735 600
Vulva 3,168 2,200
Anus (W) 2,821 2,600
Oropharynx (W) 2,443 1,800
Total Females 20,589 17,600
Penis 1,048 700
Anus (M) 1,549 1,400
Oropharynx (M) 9,974 7,200
Total Males 12,571 9,300

Source: Centers for Disease Control and Prevention, United States Cancer Statistics (USCS),
2006-2010. Available at: http://www.cdc.gov/cancer/hpv/statistics/cases.htm
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There are currently three vaccines that prevent HPV infections and diseases: a bivalent vaccine (HPV2)
that protects against types 16 and 18,° a quadrivalent vaccine (HPV4) that protects against types 16, 18,
as well as 6 and 11,57 and a 9-valent vaccine (HPV9) that protects against the four types covered in
HPV4, plus five additional oncogenic types (31, 33, 45, 52, and 58).” HPV vaccine efficacy, effectiveness,

and safety are well-established.%*2

Insert Fig. 1 Here

Key points on HPV vaccines:

e Asof 2012, over 100 countries had licensed HPV vaccines!3

e As of February, 2015 there were an estimated 80 national HPV vaccination programs and 37 pilot
programs, with many of these implemented in low- and middle-income countries (LMICs; see Fig.
2)14

e The 9-valent HPV vaccine was licensed by the United States Food and Drug Administration in
December, 20141

e The World Health Organization (WHO) recommends a 2-dose vaccination schedule for those
under 15 years of age?®

e The U.S. continues, for now, to recommend a 3-dose schedule, regardless of age®

In the United States (U.S.), the national goal for HPV vaccination 3-dose series completion is
80% of males and females.'” However, the 2013 National Immunization Survey-Teen found that only
37.6% of females and 13.9% of males ages 13-17 years had received =3 doses of the vaccine.’® In
contrast, other high income countries (HICs) like Canada, the United Kingdom (U.K.), Denmark, and
Australia have achieved very high HPV vaccination rates, as have several LMICs (see Fig. 2).1%2° The
relative success or failure of HPV vaccination programs is likely due to many factors, including vaccine
funding, implementation approaches, logistical and resource barriers, and cultural and political issues

related to vaccination. We will address these factors in the sections below.

Insert Fig. 2 Here
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HPV Vaccine Funding

HPV vaccine cost is a central factor in successful implementation of vaccination programs. High
out-of-pocket costs for individuals decrease HPV vaccine acceptability?®2 and high costs for LMICs may
limit their ability to provide vaccine for their citizens. The cost for the vaccine in the public sector ranges
by country and region, from U.S. $4.50 to over U.S. $100 per dose,?® representing a potential barrier to its

implementation in many countries worldwide.

Significant progress has been made to improve the affordability of HPV vaccine to LMICs through
financing mechanisms including Gavi, the Vaccine Alliance, and the Pan American Health Organization
(PAHO) Revolving Fund. Merck and Co., announced in June 2011 that HPV4 would be offered to Gavi
for U.S. $5 per dose for GAVI-eligible countries,*® and in 2013 a further record low price of U.S. $4.50 per
dose was announced.®* Many Gavi-eligible countries are able to procure the vaccine for a small co-
payment of U.S. $0.20 per dose,* increasing affordability. However, this low cost is only available to the
49 LMICs that are currently eligible for Gavi support, which have a gross national income per capita in
2015 below U.S. $1,580.3% Countries that have successful experiences delivering HPV vaccines to
adolescents are eligible to apply to Gavi for financial support for national implementation or if additional
experience is required can apply for support to implement demonstration projects.?®3* The cost to
procure the HPV vaccine for LMICs in Latin America and the Caribbean through the PAHO Revolving
Fund is approximately U.S. $10-15.3235 The PAHO Revolving Fund was established in 1978 as a

mechanism for procurement of supplies and equipment necessary for sustained delivery of vaccines.3¢

The cost for the vaccine and delivery approach of HPV vaccine programs has been found to vary
by country and delivery approach.3235:37.3 Reasons for variation in cost between pilot projects included:
scope and scale, delivery strategy, national income levels and public health cost, infrastructure and the
compensation structure for health staff, and health system policies. A recent study comparing the costs
of HPV pilot, demonstration or national programs in Peru, Uganda, Viet Nam, India, Bhutan and Tanzania
found that introduction costs per fully immunized girl ranged from $1.49 to $18.94, with recurring costs

from $1.00 to $15.69.%7 Despite subsidization of the HPV vaccine for many LMICs, costs to deliver and
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sustain HPV vaccination programs remain a significant on-going investment and potential financial
barrier. In addition, although significant progress has been made to achieve lower prices for the vaccine,
many middle-income countries are ineligible for low prices and co-payment systems offered through Gavi,
or may have ‘graduated’ from Gavi-eligibility. These countries may continue to experience barriers to
fund and sustain HPV vaccination programs and opportunities to support these countries should be

investigated.3®

In HICs vaccine financing varies greatly, from a patchwork combination of private and public
funding in the U.S. to publically-funded programs in, for example, Canada, Australia, the U.K., and
several other European countries.*® Not all European countries provide public financing for HPV vaccine,

however, and several require self-pay.*°

HPV vaccination implementation approaches

School Based Approaches

School-based delivery methods have been an effective approach to achieve high coverage in
several LMICs through demonstration projects, donation programs and national vaccination
programs.23253841-43 Demonstration programs through the international non-governmental organization
PATH have achieved high coverage through school-based delivery in Peru (82.6%), Uganda (88.9%) and
Vietnam (96.1%).4? High coverage has also been seen in school-based demonstration projects in South
Africa,** Brazil,*> and Nepal.?* The Gardasil Access Program (GAP) was implemented by Axios
Healthcare Development, and received small donations of vaccine by Merck & Co., to support countries
to gain experience in the design and implementation of HPV vaccination programs.®46 Between 2009
and 2012, 21 vaccination programs were implemented in 14 LMICs around the world.*® The GAPs
achieved an average vaccine uptake rate of 88.7% through three delivery strategies including school-
based, facility-based and mixed approaches. The school-based strategy was specifically identified as a
factor that positively influenced their vaccine uptake rates.3® Lastly, in 2011, national implementation of
the HPV vaccine in Rwanda achieved 93.2% coverage for girls in grade six, through school-based

vaccination and community sensitization and involvement.?
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School-based HPV vaccination programs have also been implemented successfully in several
HIC, including the U.K., Australia, and Canada.'®?! Of the European countries that report an organized
HPV vaccination program, over 50% utilize a school-based delivery approach.*® In the U.S. there has
been very limited implementation of school-based HPV vaccination, though this approach has been
identified as an ideal way to reach the largest number of adolescents.*” A pilot school-based adolescent
vaccination initiative evaluated in Chicago, IL, was only modestly successful in delivering HPV
vaccination, with obstacles including difficulty getting informed consent forms returned from parents and
inconsistent participation by schools over time.*¢ In some areas of the U.S., vaccines, including HPV
vaccine, can be delivered via school-based health centers (SBHCs). However, while this approach
eliminates some barriers to vaccination, vaccines are delivered on an individual patient basis and
therefore SBHC-delivery is not as efficient as an approach that involves administration of vaccines on a
single day to groups of youth.*® Attitudes of key stakeholders in the U.S. (e.g., parents, school nurses,
school administrators) about the feasibility of school-based HPV vaccination implementation are mixed,
with some research showing relatively little concern among parents and administrators*® and other

research indicating uncertain support and doubts about program implementation.°

Clinic/Office-based Approaches

The principal approach to HPV vaccine delivery in the U.S. and a number of European countries
is via medical clinics and doctors' offices. Office-based vaccination is standard practice for most
childhood vaccines in the U.S. For vaccines required for school-entry, this approach has generally been
guite successful, with high levels of vaccination coverage achieved.>® However, with the exception of the
state of Virginia and the District of Columbia , HPV vaccination is not required for school entry.52
Moreover, Virginia has a relatively weak HPV vaccine school entry law, which has not proven to be
particularly effective.*®52 Without a clear public health policy supporting HPV vaccination, the burden of
decision-making and recommendations largely falls on health care providers (HCP) and parents. As a
result, despite the licensure of HPV4 in 2006 and public and private financing for vaccination, HPV

vaccination rates in the U.S. remain at lower than desired levels.!8
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Reasons for non-vaccination appear to be related to unwarranted parental concerns about safety,
failure of HCPs to make strong, routine recommendations for vaccination at the targeted ages of 11-12
years, lack of knowledge, and access issues (particularly for follow-up doses).>*>” See Box 1 for a list of
factors that have been identified as barriers to HCPs making a strong recommendation for HPV

vaccination.

Box 1: Health Care Provider Barriers to Recommendation of HPV Vaccine for Adolescents

e Limited knowledge and understanding of HPV-related disease, particularly in males

e Concerns of the vaccine’s safety and efficacy

e Uncomfortable discussing sexual behavior with young adolescents

e Preference for vaccinating older adolescents (potentially linked to discomfort on
discussing sexual behavior)

e Apprehension of parental resistance

e Insufficient time available to discuss vaccines

e Inadequate systems to remind health care providers to recommend vaccines to age-
appropriate patients

Source: National Foundation for Infectious Diseases. Call to Action: HPV Vaccination as a Public
Health Priority. August 2014. Available at: http://www.adolescentvaccination.org/hpv-cta

A variety of intervention approaches have been explored, including the use of electronic health
message prompts directed to HCPs,%85° reminder messages sent to parents and adolescents,%9-63
communication messaging targeting parents and youth,%* and practice-based interventions.®>-6¢ Results of
these interventions have been mixed, with some showing modest improvements in vaccination rates and

others showing no significant effects.546°

In contrast to the U.S. experience, Denmark, which also uses an office-based approach to HPV
vaccination, has had remarkable success. In 2009, Denmark began providing free HPV vaccine for all 12
year old girls. After just one year, 80% of eligible girls had initiated vaccination and 62% had received all
three doses of vaccine.?? Over time, even greater success was achieved in Denmark, with over 90% of
girls receiving = 1 dose of vaccine and over 80% completing the 3-dose series.” Interestingly, even with
this impressive level of success, HPV vaccination rates in Denmark are significantly lower among girls

from immigrant families and among those from families with fewer socioeconomic resources.”


http://www.adolescentvaccination.org/hpv-cta
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Community Outreach Approaches

Community outreach delivery strategies, which have principally been implemented in LMICs,
have demonstrated some success reaching out-of-school girls or providing opportunities for vaccine
catch-up services, particularly in countries with low school enrolment and poor attendance.?54243
Community approaches are also generally paired with other strategies for a mixed approach to achieve
vaccination. A school-based vaccination program in combination with existing community-based child-
focused public health campaign was used in Uganda, in order to reach out-of-school girls.*? Coverage
through this approach only achieved 52.6% for their population during the first year.*? In Vietnam, both
community health center and school-based strategies were tested over two years and both approaches
achieved high HPV vaccination coverage.” Achievement of high coverage in Rwanda’s national HPV
vaccine program has also been attributed to the combination of a school-based vaccination program, high
levels of community involvement to identify absent or out-of-school girls, as well as strong national

sensitization efforts and outreach prior to the initiation of the campaign.?®

The PATH demonstration project in India achieved high coverage through a mixed approach using school
and health center-based delivery using existing immunization programs (68% urban, 83% rural
coverage), as well as special public health campaigns at three fixed time points (77-88% coverage).*#2
Despite these achievements in India, adverse events were falsely linked to the vaccine and the
demonstration project was incorrectly characterized as an experimental clinical trial.”>"3 These claims
were refuted, citing that appropriate review and approvals were obtained, that extensive research on the
safety found no deaths related to the HPV vaccine, and that demonstration projects are not clinical
trials.”* "> Nonetheless, the PATH program was suspended by the Ministry of Health and Family
Welfare,”>7 a decision highlighting potential inadequate recognition of public distrust and a history in
India of justifiable suspicion of the motives of outside organizations.”””® Findings from demonstration
and national programs highlight the importance of incorporating community outreach and sensitization to

the successful implementation of the HPV vaccine in LMICs.

Challenges and Future Directions
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Understanding and addressing the potential logistical and sociocultural challenges has been, and
continues to be critical to ensuring the acceptability and effectiveness of HPV vaccine programs

worldwide.

Logistical and resource barriers with vaccine delivery:

e Health system capacity and infrastructure, including cold chain systems to transport and store the
vaccine, as well as the availability of human resources for cold chain and logistics
management;*t7°

¢ Financial costs to introduce and sustain HPV programs;?’

e Girls (including pre-adolescents and adolescents) represent a new population that has not been
regularly targeted for routine immunization by the Expanded Program on Immunization;®

e School-based programs may experience challenges including: absenteeism, determining
eligibility for vaccination (e.g. grade versus age-based criteria), capturing out-of-school girls,
coordination of diverse immunization and education stakeholders, as well as scheduling three
doses during the academic year; 25:42:80

e Delays or lags in delivery of vaccination programs, caused by stock outs may decrease interest
among girls and parents to complete all doses;®

e Straining health systems and human resources by introducing new vaccines, including the HPV

vaccine.’181

Cultural and political barriers

Sociocultural challenges to implementation and delivery of the HPV vaccine highlight the importance
of improving attitudes and knowledge of HPV, HPV related diseases, and awareness of the vaccine and
vaccination programs. For example, as discussed previously the PATH demonstration project in India
demonstrates problems that may occur related to not fully understanding the cultural constructs when

implementing vaccine programs.

Other potential cultural and political challenges to HPV vaccine delivery may include:
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e Stigma and controversy, targeting female adolescents ages 9-13 years for a sexually transmitted
infection;”°82

e Parental concerns over the vaccines’ safety and its potential side effects, including unjustified
fears of future infertility, early sexual debut, and potential for increased sexual activity;83-8°

o Differences in acceptable communication strategies and dissemination of health information, as
well as parental consent preferences (e.g. opt-in versus opt-out);%®

e Skepticism and concerns related to research and introducing new vaccines and medicines;®®

e Political will and commitment of decision makers to prioritize demonstration projects and/or

national implementation of the HPV vaccine®’

In order to influence the acceptability and uptake of the vaccine in all countries it is critical to
provide information and improve knowledge of the intervention. In Africa, despite low levels of knowledge
or awareness of HPV (on average 26%), and the HPV vaccine (15%), high levels of acceptability were
achieved across 10 countries (59-100%) due to the vaccine’s accessibility, costs and cues to action by
health workers and decision makers.8> Another systematic review supported findings that high levels of
willingness to vaccinate and acceptability of the HPV vaccine can be achieved, despite low levels of
knowledge and awareness of HPV, the vaccine or cervical cancer.® Early experiences from
demonstration projects in Peru, Viet Nam, Uganda and India also found limited initial awareness and
inadequate information of cervical cancer, HPV, the HPV vaccine and the vaccination program prior to
community sensitization efforts.*? Adequate community engagement and sensitization are key factors in

successful implementation and overcoming sociocultural barriers.23:3842.83,89

Future directions

With progress in HPV science and continued work towards global herd immunity, challenges will
continue to transform and change as countries both achieve greater vaccination rates and encounter new
barriers towards adopting a comprehensive approach. In 2014, the U.S. CDC and the President’s Cancer
Panel identified adolescent HPV vaccine uptake as a public health priority to prevent HPV-related

cancers and recommended key strategies to HCPs (see Box 2).5” The National Foundation for Infectious
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Diseases in collaboration with multiple stakeholders have developed a comprehensive online educational

resources related to HPV and HPV vaccines for HCP (adolescentvaccination.org/hpv-resource-center)

Box 2: Recommendations and key strategies for health care providers to improve HPV
vaccination rates

e Recommend the HPV vaccine with the same strength and conviction used to
recommend other adolescent vaccines. A recommendation by a health care provider is
the most important reason that adolescents get the HPV vaccine.

e Health care providers should recommend the vaccine with a presumptive, rather than
participatory style to improve parental acceptance of the vaccine

e Emphasize that the HPV vaccine prevents cancer

e Health care providers should educate themselves on HPV and HPV vaccines

e Address potential barriers through key elements of HPV education including: 1) provide
sufficient information to parents on the disease and cancer prevention, 2) outline the
rationale for vaccinating ages 11-12, 3) discuss safety and efficacy of the vaccine, 4)
remind parents/patients of the 3-shot series, 5) address system barriers (e.g. cost), and
6) highlight the benefit of male vaccination.

e Inform colleagues and staff to ensure that everyone delivers the same messages on HPV

e Communicate vaccination benefits to parents and adolescents at every opportunity

e Make vaccination procedures routine and focus on ways to reduce missed opportunities

Source: National Foundation for Infectious Diseases. Call to Action: HPV Vaccination as a Public
Health Priority. August 2014. Available at: http://www.adolescentvaccination.org/hpv-cta

Future challenges to, and directions for, HPV vaccine implementation in LMIC may include:

e Meeting the WHO 2014 guidelines on cervical cancer, and introducing the HPV vaccine within a
comprehensive cervical cancer prevention and control strategy and program;*

e Delivering the HPV vaccine in conjunction with other non-vaccine interventions targeting
adolescents, for example iron supplementation;®!

o Potential risks for health disparities with unequal distribution of HPV vaccination globally,
particularly with the introduction of the 9-valent vaccine;

e Potential changes to cervical cancer screening programs and protocols in the post vaccination era;

e Changes to vaccine administration programs related to 2-dose HPV vaccination, which is now

recommended by the WHO for youth ages 9 to 13 years;’


http://www.adolescentvaccination.org/hpv-cta
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e Potential risk for lower public acceptance due to changes in vaccine composition and dosing

schedules.

Conclusion

Pilot, demonstration and national HPV vaccination programs have successfully achieved high
coverage and vaccine uptake among many countries worldwide. Financing mechanisms have improved
the affordability of the vaccine in these settings and drastically contributed to overcoming this barrier to
implementation in many countries. LMICs have achieved success through the introduction of diverse
delivery strategies, including school-based approaches and community engagement and sensitization.
Among many HICs success has also been achieved with diverse delivery strategies, including school-
based and clinic/office-based approaches, as evidence by the success in Australia, Denmark, and the
U.K. among others. The U.S. continues to have a slow but steady rise in vaccination rates with primarily a
clinic/office based approach. Nearly a decade after the first HPV vaccine was made available,
considerable progress to global delivery has been achieved, however, continued efforts to address
challenges and share successes will be critical to ensure equitable and universal access to the HPV

vaccine globally.



Page |14

References

1. Forman D, de Martel C, Lacey CJ, et al. Global burden of human papillomavirus and related

diseases. Vaccine 2012;30 Suppl 5:F12-23.

2. Bruni L, Barrionuevo-Rosas L., Albero G, et al. ICO Information Centre on HPV and Cancer (HPV
Information Centre). Human Papillomavirus and Related Diseases in the World. Summary Report

2015-04-08;2015.

3. Ferlay J, Soerjomataram |, Ervik M, et al. GLOBOCAN 2012 v1.0, Cancer Incidence and Mortality
Worldwide: IARC CancerBase No. 11 [Internet]. 2013. Available at: http://globocan.iarc.fr.

Accessed May 19, 2015.

4, Centers for Disease Control and Prevention, United States Cancer Statistics (USCS). Available

at: http://www.cdc.gov/cancer/hpv/statistics/cases.htm. Accessed July 27, 2015.

5. Centers for Disease Control & Prevention. FDA licensure of bivalent human papillomavirus
vaccine (HPV2, Cervarix) for use in females and updated HPV vaccination recommendations

from the Advisory Committee on Immunization Practices. MMWR 2010;59:626-7.

6. Centers for Disease Control & Prevention. Quadrivalent human papillomavirus vaccine:
Recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR

2007;56 (No. RR-2):1-26.

7. Centers for Disease Control & Prevention. FDA licensure of quadrivalent human papillomavirus
vaccine (HPV4, Gardasil) for use in males and guidance from the advisory committee on

immunization practices (ACIP). MMWR 2010;59:630-2.

8. Petrosky E, Bocchini JA, Jr., Hariri S, et al. Use of 9-Valent Human Papillomavirus (HPV)
Vaccine: Updated HPV Vaccination Recommendations of the Advisory Committee on

Immunization Practices. MMWR 2015;64:300-4.


http://www.cdc.gov/cancer/hpv/statistics/cases.htm

10.

11.

12.

13.

14.

15.

16.

17.

Page |15

La Torre G, de Waure C, Chiaradia G, et al. HPV vaccine efficacy in preventing persistent

cervical HPV infection: a systematic review and meta-analysis. Vaccine 2007;25:8352-8.

Joura EA, Giuliano AR, Iversen OE, et al. A 9-valent HPV vaccine against infection and

intraepithelial neoplasia in women. N Engl J Med 2015;372:711-23.

Drolet M, Benard E, Boily MC, et al. Population-level impact and herd effects following human
papillomavirus vaccination programmes: a systematic review and meta-analysis. Lancet Infect

Dis 2015;15:565-80.

Scheller NM, Svanstrom H, Pasternak B, et al. Quadrivalent HPV vaccination and risk of multiple

sclerosis and other demyelinating diseases of the central nervous system. JAMA 2015;313:54-61.

Markowitz LE, Tsu V, Deeks SL, et al. Human papillomavirus vaccine introduction — the first five

years. Vaccine 2012;30:F139-F148.

Cervical Cancer Action. Global Maps: Global Progress in HPV Vaccination. 2015. Available at:

http://www.cervicalcanceraction.org/comments/comments3.php. Accessed May 27, 2015.

U.S. Food & Drug Administration. FDA approves Gardasil 9 for prevention of certain cancers
caused by five additional types of HPV. 2014. Available at:
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm426485.htm. Accessed

May 31, 2015.

World Health Organization. Human papillomavirus vaccines: WHO position paper, October 2014-

Recommendations. Vaccine (in press).

U.S. Department of Health & Human Services. Healthy People 2020. 2015. Available at:
http://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-

diseases/objectives. Accessed May 31, 2015.



18.

19.

20.

21.

22.

23.

24,

25.

26.

Page | 16

Elam-Evans LD, Yankey D, Jeyarajah J, et al. National, regional, state, and selected local area
vaccination coverage among adolescents aged 13-17 Years - United States, 2013. MMWR

2014,63:625-33.

Shearer BD. HPV vaccination: understanding the impact on HPV disease. Purple Paper.

2011;34:1-18.

Brotherton JM, Murray S, Hall M, et al. Human papillomavirus vaccine coverage among female

Australian adolescents: success of the school-based approach. Med J Aust 2013;199:614-7.

Franceschi S. Monitoring HPV 16/18 immunisation in England and elsewhere. Br J Cancer

2010;103:157-8.

Widgren K, Simonsen J, Valentiner-Branth P, et al. Uptake of the human papillomavirus-
vaccination within the free-of-charge childhood vaccination programme in Denmark. Vaccine

2011;29:9663-7.

Binagwaho A, Wagner CM, Gatera M, et al. Achieving high coverage in Rwanda's national

human papillomavirus vaccination programme. Bull World Health Organ 2012;90:623-8.

Singh Y, Shah A, Singh M, et al. Human papilloma virus vaccination in Nepal: an initial

experience in Nepal. Asian Pac J Cancer Prev 2010;11:615-7.

Watson-Jones D, Baisley K, Ponsiano R, et al. Human papillomavirus vaccination in Tanzanian
schoolgirls: cluster-randomized trial comparing 2 vaccine-delivery strategies. J Infect Dis

2012;206:678-86.

Sauvageau C, Duval B, Gilca V, et al. Human papilloma virus vaccine and cervical cancer

screening acceptability among adults in Quebec, Canada. BMC Public Health 2007;7:304.



27.

28.

29.

30.

31.

32.

33.

34.

35.

Page |17

Lenehan JG, Leonard KC, Nandra S, et al. Women's knowledge, attitudes, and intentions
concerning human papillomavirus vaccination: findings of a waiting room survey of obstetrics-

gynaecology outpatients. J Obstet Gynaecol Can 2008;30:489-99.

Liau A, Stupiansky NW, Rosenthal SL, et al. Health beliefs and vaccine costs regarding human
papillomavirus (HPV) vaccination among a U.S. national sample of adult women. Prev Med

2012;54:277-9.

GAVI. Human papillomavirus vaccine support. 2015. Available at:

http://www.gavi.org/support/nvs/human-papillomavirus-vaccine-support. Accessed April 20, 2015.

GAVI. Gavi welcomes lower prices for life-saving vaccines. 2011. Available at:
http://www.gavi.org/library/news/press-releases/2011/gavi-welcomes-lower-prices-for-life-saving-

vaccines. Accessed May 27, 2015.

GAVI. Millions of girls in developing countries to be protected against cervical cancer thanks to

new HPV vaccine deals. 2013. Available at:

http://www.gavi.org/library/news/press-releases/2013/hpv-price-announcement. Accessed May

27, 2015.

Levin CE, Van Minh H, Odaga J, et al. Delivery cost of human papillomavirus vaccination of

young adolescent girls in Peru, Uganda and Viet Nam. Bull World Health Organ 2013;91:585-92.

GAVI. Countries eligible for support. 2015. Available at:

http://www.gavi.org/support/apply/countries-eligible-for-support. Accessed April 20, 2015.

Hanson CM, Eckert L, Bloem P, et al. Gavi HPV programs: application to implementation.

Vaccines 2015;3:408-19.

Portnoy A, Ozawa S, Grewal S, et al. Costs of vaccine programs across 94 low- and middle-

income countries. Vaccine 2015;33 Suppl 1:A99-A108.



36.

37.

38.

39.

40.

41.

42.

43.

44,

Page | 18

Andrus JK, Sherris J, Fitzsimmons JW, et al. Introduction of human papillomavirus vaccines into
developing countries - international strategies for funding and procurement. Vaccine

2008;26S:K87-K92.

Levin A, Wang SA, Levin C, et al. Costs of introducing and delivering HPV vaccines in low and
lower middle income countries: inputs for GAVI policy on introduction grant support to countries.

PL0oS One 2014;9:e101114.

Ladner J, Besson MH, Rodrigues M, et al. Performance of 21 HPV vaccination programs

implemented in low and middle-income countries, 2009-2013. BMC Public Health 2014;14:670.

Kaddar M, Schmitt S, Makinen M, et al. Global support for new vaccine implementation in middle-

income countries. Vaccine 2013;31 Suppl 2:B81-96.

Elfstrom KM, Dillner J, Arnheim-Dahlstrom L. Organization and quality of HPV vaccination

programs in Europe. Vaccine 2015;33:1673-81.

Paul P, Fabio A. Literature review of HPV vaccine delivery strategies: considerations for school-

and non-school based immunization program. Vaccine 2014;32:320-6.

LaMontagne DS, Barge S, Le NT, et al. Human papillomavirus vaccine delivery strategies that
achieved high coverage in low- and middle-income countries. Bull World Health Organ

2011;89:821-30b.

Penny M, Bartolini R, Mosqueira NR, et al. Strategies to vaccinate against cancer of the cervix:

feasibility of a school-based HPV vaccination program in Peru. Vaccine 2011;29:5022-30.

Moodley I, Tathiah N, Mubaiwa V, et al. High uptake of Gardasil vaccine among 9 - 12-year-old
schoolgirls participating in an HPV vaccination demonstration project in KwaZulu-Natal, South

Africa. S Afr Med J 2013;103:318-21.



45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

Page |19

Fregnani JH, Carvalho AL, Eluf-Neto J, et al. A school-based human papillomavirus vaccination

program in barretos, Brazil: final results of a demonstrative study. PLoS One 2013;8:62647.

Ladner J, Besson MH, Hampshire R, et al. Assessment of eight HPV vaccination programs

implemented in lowest income countries. BMC Public Health 2012;12:370.

Limper HM, Burns JL, Lloyd LM, et al. Challenges to school-located vaccination: lessons learned.

Pediatrics 2014;134:803-8.

Caskey RN, Macario E, Johnson DC, et al. A school-located vaccination adolescent pilot initiative

in Chicago: lessons learned. J Pediatric Infect Dis Soc 2013;2:198-204.

Rickert VI, Auslander BA, Cox DS, et al. School-based HPV immunization of young adolescents:

effects of two brief health interventions. Hum Vaccin Immunother 2015;11:315-21.

Nodulman JA, Starling R, Kong AS, et al. Investigating stakeholder attitudes and opinions on

school-based human papillomavirus vaccination programs. J Sch Health 2015;85:289-98.

Orenstein WA, Hinman AR. The immunization system in the United States - the role of school

immunization laws. Vaccine. 1999;17(Suppl):S19-S24.

Laugesen MJ, Mistry R, Carameli KA, et al. Early policy responses to the human papillomavirus

vaccine in the United States, 2006-2010. J Adolesc Health 2014;55:659-64.

Pitts MJ, Adams Tufts K. Implications of the Virginia human papillomavirus vaccine mandate for

parental vaccine acceptance. Qual Health Res 2013;23:605-17.

Stokley S, Jeyarajah J, Yankey D, et al. Human papillomavirus vaccination coverage among
adolescents, 2007-2013, and postlicensure vaccine safety monitoring, 2006-2014 - United States.

MMWR 2014,63:620-4.



55.

56.

57.

58.

59.

60.

61.

62.

63.

Page |20

Kester LM, Zimet GD, Fortenberry JD, et al. A national study of HPV vaccination of adolescent

girls: rates, predictors, and reasons for non-vaccination. Matern Child Health J 2013;17:879-85.

Donahue KL, Stupiansky NW, Alexander AB, et al. Acceptability of the human papillomavirus
vaccine and reasons for non-vaccination among parents of adolescent sons. Vaccine

2014,32:3883-5.

National Foundation for Infectious Diseases. Call to Action: HPV Vaccination as a Public Health

Priority. August 2014. Available at: http://www.adolescentvaccination.org/hpv-cta. Accessed July

27, 2015.

Szilagyi PG, Serwint JR, Humiston SG, et al. Effect of provider prompts on adolescent

immunization rates: a randomized trial. Acad Pediatr 2015;15:149-57.

Ruffin MT, Plegue MA, Rockwell PG, et al. Impact of an electronic health record (EHR) reminder
on human papillomavirus (HPV) vaccine initiation and timely completion. J Am Board Fam Med

2015;28:324-33.

Kharbanda EO, Stockwell MS, Fox HW, et al. Text message reminders to promote human

papillomavirus vaccination. Vaccine 2011;29:2537-41.

Matheson EC, Derouin A, Gagliano M, et al. Increasing HPV vaccination series completion rates

via text message reminders. J Pediatr Health Care 2014;28:e35-9.

Rand CM, Brill H, Albertin C, et al. Effectiveness of centralized text message reminders on
human papillomavirus immunization coverage for publicly insured adolescents. J Adolesc Health

2015;56(5 Suppl):S17-20.

Bar-Shain DS, Stager MM, Runkle AP, et al. Direct messaging to parents/guardians to improve

adolescent immunizations. J Adolesc Health 2015;56(5 Suppl):S21-6.


http://www.adolescentvaccination.org/hpv-cta

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Page |21

Fu LY, Bonhomme LA, Cooper SC, et al. Educational interventions to increase HPV vaccination

acceptance: a systematic review. Vaccine 2014;32:1901-20.

Mayne S, Karavite D, Grundmeier RW, et al. The implementation and acceptability of an HPV
vaccination decision support system directed at both clinicians and families. AMIA Annu Symp

Proc 2012;2012:616-24.

Fiks AG, Grundmeier RW, Mayne S, et al. Effectiveness of decision support for families,

clinicians, or both on HPV vaccine receipt. Pediatrics 2013;131:1114-24.

Perkins RB, Zisblatt L, Legler A, et al. Effectiveness of a provider-focused intervention to improve

HPV vaccination rates in boys and girls. Vaccine 2015;33:1223-9.

Gilkey MB, Moss JL, Roberts AJ, et al. Comparing in-person and webinar delivery of an
immunization quality improvement program: a process evaluation of the adolescent AFIX trial.

Implement Sci 2014;9:21.

Dempsey AF, Zimet GD. Interventions to improve adolescent vacciantion: what may work and

what still needs to be tested. Am J Prev Med (in press).

Slattelid Schreiber SM, Juul KE, Dehlendorff C, et al. Socioeconomic predictors of human
papillomavirus vaccination among girls in the Danish childhood immunization program. J Adolesc

Health 2015;56:402-7.

LaMontagne DS, Nghi NQ, Nga le T, et al. Qualitative study of the feasibility of HPV vaccine
delivery to young adolescent girls in Vietham: evidence from a government-implemented

demonstration program. BMC Public Health 2014;14:556.

Sharma DC. Rights violation found in HPV vaccine studies in India. Lancet Oncol 2013;14:e443.

Sengupta A, Shenoi A, Sarojini NB, et al. Human papillomavirus vaccine trials in India. Lancet

2011;377:719.



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Page |22

Tsu VD. Indian vaccine study clarified. Nature 2011;475:296.

Lamontagne DS, Sherris JD. Addressing questions about the HPV vaccine project in India.

Lancet Oncol 2013;14:e492.

Sarojini N, Deepa V. Trials and tribulations: an expose of the HPV vaccine trials by the 72nd

Parliamentary Standing Committee Report. Indian J Med Ethics 2013;10:220-2.

Larson HJ, Brocard P, Garnett G. The India HPV-vaccine suspension. Lancet 2010;376:572-3.

Towghi F. The biopolitics of reproductive technologies beyond the clinic: localizing HPV vaccines

in India. Med Anthropol 2013;32:325-42.

Biellik R, Levin C, Mugisha E, et al. Health systems and immunization financing for human

papillomavirus vaccine introduction in low-resource settings. Vaccine 2009;27:6203-9.

Kane MA, Serrano B, de Sanjosé S, et al. Implementation of human papillomavirus immunization

in the developing world. Vaccine 2012;30:F192-F200.

Burchett HE, Mounier-Jack S, Torres-Rueda S, et al. The impact of introducing new vaccines on
the health system: case studies from six low- and middle-income countries. Vaccine

2014,32:6505-12.

Tsu VD. Overcoming barriers and ensuring access to HPV vaccines in low-income countries. Am

J Law Med 2009;35:401-13.

Bingham A, Drake K, LaMontagne S. Sociocultural issues in the introduction of human

papillomavirus vaccine in low-resource settings. Arch Pediatr Adolesc Med 2009;163:455-61.

Vermandere H, Naanyu V, Mabeya H, et al. Determinants of acceptance and subsequent uptake

of the HPV vaccine in a cohort in Eldoret, Kenya. PLoS One 2014;9:e109353.



85.

86.

87.

88.

89.

90.

91.

Page |23

Cunningham MS, Davison C, Aronson KJ. HPV vaccine acceptability in Africa: a systematic

review. Prev Med 2014;69:274-9.

Bartolini RM, Winkler JL, Penny ME, et al. Parental acceptance of HPV vaccine in Peru: a

decision framework. PLoS One 2012;7:e48017.

Wigle J, Coast E, Watson-Jones D. Human papillomavirus (HPV) vaccine implementation in low-
and middle-income countries (LMICs): health system experiences and prospects. Vaccine

2013;31:3811-7.

Perlman S, Wamai RG, Bain PA, et al. Knowledge and awareness of HPV vaccine and

acceptability to vaccine in sub-Saharan Africa: a systematic review. PLoS One. 2014;9:e90912.

Mugisha E, LaMontagne DS, Katahoire AR, et al. Feasibility of delivering HPV vaccine to girls

aged 10 to 15 years in Uganda. Afr Health Sci 2015;15:33-41.

World Health Organization. Comprehensive cervical cancer control: a guide to essential practice.

2nd edition. Geneva: WHO;2014.

Hindin M, Bloem P, Ferguson J. Effective nonvaccine interventions to be considered alongside

human papilloma virus vaccine delivery. J Adolesc Health 2015;56:10-8.



Page |24

Fig. 1. Age-standardaized incidence rates per 100,000 of cervical cancer in the world (estimations for
2012). From: Ferlay J., Soerjomataram I., Ervik M., Dikshit R., Eser S., Mathers C., Rebelo M.,
Parkin D.M., Forman D., Bray, F. GLOBOCAN 2012 v1.0, Cancer Incidence and Mortality
Worldwide: IARC CancerBase No. 11 [Internet]. Lyon, France: International Agency for Research

on Cancer; 2013. Available from: http://globocan.iarc.fr, accessed on May 19, 2015.

Fig. 2. Global progress in HPV vaccine introduction (February, 2015). From: Cervical Cancer Action.
Global Maps: Global Progress in HPV Vaccination. 2015. Available at:

http://www.cervicalcanceraction.org/comments/comments3.php. Accessed May 27, 2015.

Table 1. U.S. Burden of HPV-related cancers in men and women

Source: Centers for Disease Control and Prevention, United States Cancer Statistics (USCS), 2006-

2010. Available at: http://www.cdc.gov/cancer/hpv/statistics/cases.htm

Box 1. Health care provider barriers to recommendation of HPV vaccine for adolescents

Source: National Foundation for Infectious Diseases. Call to Action: HPV Vaccination as a Public Health

Priority. August 2014. Available at: http://www.adolescentvaccination.org/hpv-cta

Box 2. Recommendations and key strategies for health care providers to improve HPV vaccination rates
Source: National Foundation for Infectious Diseases. Call to Action: HPV Vaccination as a Public Health

Priority. August 2014. Available at: http://www.adolescentvaccination.org/hpv-cta



http://www.cdc.gov/cancer/hpv/statistics/cases.htm
http://www.adolescentvaccination.org/hpv-cta
http://www.adolescentvaccination.org/hpv-cta



