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1. Introduction

Cervical cancer is the fourth most common cancer among women worldwide, with an 

estimated 570,000 new cases and over 310,000 deaths from cervical cancer each year [1,2]. 

Over 87% of all new cases and deaths occur in low- and lower-middle-income countries, 

largely because routine cervical cancer screening and treatment is not widely available [3]. 

Incidence of cervical cancer is highest in southern and eastern Africa [4]. The World Health 

Organization (WHO) recommends human papillomavirus (HPV) vaccination for girls 9–14 

years old for the primary prevention of cervical cancer.

Following WHO recommendations, Gavi, the Vaccine Alliance (Gavi) has offered support 

to eligible countries for the introduction of HPV vaccine since 2012, initially through 

pilot introduction programs targeting 1–2 districts (<15,000 girls), followed by support 

for national HPV vaccine introduction. Countries could apply lessons learned from pilot 

programs to national scale-up. Subsequent to WHO’s 2017 HPV vaccine policy encouraging 

countries to vaccinate multiple-age cohorts in the first year of introduction, Gavi extended 

support for eligible countries to vaccinate multiple-age cohorts in the first year, followed 

by single-age cohorts each year thereafter [5]. Many eligible countries applied for Gavi 

support to vaccinate girls across multiple ages to reduce HPV prevalence and address high 

cervical cancer burden. In 2018, as more countries began introducing this vaccine, Gavi and 

global partners were informed by HPV vaccine manufacturers of vaccine supply constraints, 

stemming from the lack of manufacturing capacity [6–8]. With the increasing demand due 

to increasing country vaccine introductions, vaccine supply was insufficient for multiple-

age cohort vaccination. Therefore, Gavi-eligible countries needed to make programmatic 

decisions on which age cohorts to vaccinate based on available vaccine stock.

This commentary discusses one country’s experience with HPV vaccination and 

programmatic decisions made as a result of vaccine supply constraints. It draws on 

information gathered during an evaluation of HPV introduction in Tanzania; the full 

description of nationwide HPV vaccine introduction in Tanzania is included in this same 

issue.

2. Tanzania’s national HPV vaccine introduction

In Tanzania, cervical cancer is the leading cause of female cancer, with almost 10,000 new 

cervical cancer cases and 7000 estimated deaths annually [1,9]. In a study of HIV-positive 

and HIV-negative women in Tanzania, the most prevalent types of HPV were HPV52 and 

HPV16 with HPV51, 35, 18, and 66 also common [10].

Beginning in 2014, Tanzania conducted a 2-year HPV vaccine pilot program with Gavi 

support in the Kilimanjaro region, targeting 9-year-old girls or older enrolled in Class 

4 in school and 9-year-old girls out-of-school with two doses of the quadrivalent HPV 

vaccine administered with a six month interval between doses [11–13]. The Kilimanjaro 

region implemented a school-based campaign delivery strategy the first year of the pilot, 

followed by a routine delivery strategy the second year, using both fixed health facility 

and outreach sites (community, community mobile (>10 km from the health facility), and 
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school sites) [14]. Following the Kilimanjaro pilot program, Kilimanjaro region continued to 

vaccinate 9-year-old girls using the routine delivery strategy, sponsored by the government 

of Tanzania.

After a successful pilot program, Tanzania applied to Gavi for national HPV vaccine 

introduction in 2017 targeting multiple age cohorts (all girls aged 9–14 years old). At 

the time of their application, there were two available HPV vaccine options with Gavi 

support: the bivalent and quadrivalent HPV vaccines. Tanzania selected the quadrivalent 

vaccine because it was successfully used during the pilot program in Kilimanjaro region, 

previously licensed by the Tanzania Food and Drug Authority, and was recommended by 

the Tanzania Immunization Technical Advisory Group (TAITAG) for national introduction 

[10,15]. However, due to global vaccine supply constraints, there was only sufficient stock 

for Tanzania to receive quadrivalent HPV vaccine supply for a single-age cohort. Tanzania 

chose to target 14-year-old girls for vaccination to promote equity and not miss any eligible 

girls, as girls become ineligible at age 15, however, the Kilimanjaro region would continue 

vaccination of 9-year-old girls. Tanzania sought to ensure the largest number of girls would 

be protected, expressing confidence in being able to reach this older age cohort because of 

high primary and secondary school enrollment throughout the country. When vaccine supply 

increases, Tanzania expects to vaccinate all 9–14-year-old girls, and then continue routine 

vaccination of 9-year-old girls, aligning the target age group nationally with Kilimanjaro 

region. At the time of this programmatic decision-making, Tanzania expected adequate 

supply for multiple-age cohort vaccination to become available 1–2 years after national 

introduction.

Tanzania used lessons learned from the pilot program to determine the best delivery 

strategy to reach this novel age group of adolescent girls; the pilot program utilized 

both campaign delivery and routine delivery strategies. Based on Kilimanjaro region’s 

experience and to ensure program sustainability, HPV vaccine was integrated into the 

routine immunization delivery system nationally. HPV vaccine is offered at health facilities 

and through community outreach, mobile outreach (>10 km from the health facility), and 

outreach to primary and secondary schools. It was thought that integration into the routine 

delivery system would capitalize on the existing immunization program resources.

Tanzania introduced HPV vaccine nationwide in April 2018, targeting 14-year-old girls 

throughout the country and continuing vaccination of 9-year-old girls in Kilimanjaro region, 

with two doses of the quadrivalent HPV vaccine administered with a minimum six-month 

interval between doses. Nationwide administrative coverage of the first dose of HPV vaccine 

was 78% and administrative coverage of the second dose of HPV vaccine was 49% at the 

end of 2019.

3. Challenges of program implementation with vaccine supply constraints 

in Tanzania

In Tanzania, the decision to introduce HPV vaccine nationally was driven by the high 

cervical cancer burden in the country, strong political commitment, a successful pilot 

program, and widespread community acceptance of the vaccine. Global factors (i.e., vaccine 

Li et al. Page 3

Vaccine. Author manuscript; available in PMC 2022 October 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



supply constraints) drove programmatic decisions regarding the implementation of HPV 

vaccine. Key lessons learned are shown in Fig. 1.

A large part of Tanzania’s routine delivery strategy for HPV vaccine includes outreach to 

schools. To reach 14-year-old girls, school outreach efforts needed to extend to both primary 

and secondary schools. While outreach to secondary schools would have been needed 

for a multiple-age cohort introduction (inclusive of 14-year-old girls), Tanzania had not 

anticipated needing to sustain this additional outreach effort beyond two years. Schools are 

critical to reaching girls in the target age group, and including both primary and secondary 

schools has almost doubled the school outreach efforts, further stretching the health system 

[12,15–18].

Additionally, only primary school is mandatory in Tanzania; those girls not continuing on 

to secondary school cannot be reached through school outreach [19–21]. Tracking out-of-

school girls in this older target age group to initiate the 2-dose series or provide the second 

dose for those who received a first dose in school has been challenging. Many 14-year-old 

girls that continue secondary schooling move to a different council or region, making 

tracking very difficult. Supplementary out-of-school outreach efforts have been needed to 

reach this older target age population, as compared to 9-year-old girls who have higher 

school enrollment within the primary school system. Lower than expected HPV vaccination 

coverage, particularly for the second dose, may be due to the extensive efforts needed to 

reach girls in both primary and secondary schools and high percentages of 14-year-old girls 

being out of school. Tanzania will need to sustain expanded efforts (i.e., secondary school 

outreach, intensified outreach to out-of-school girls) until sufficient vaccine supply becomes 

available and the country transitions to routinely vaccinating 9-year-old girls.

Finally, the target age group for HPV vaccination is not uniform throughout the country 

with Kilimanjaro region vaccinating 9-year-old girls while the rest of the country vaccinates 

14-year-old girls. As the majority of Tanzania’s regions continue vaccinating 14-year-old 

girls through 2020 (over two years since the national introduction), there may be future 

challenges in changing the routine target population including communicating the updated 

target age group and potential confusion among health workers, school personnel, and the 

community. Changes in the target age group may also lead to challenges with vaccine 

demand due to the sensitive nature of HPV vaccine in some settings, despite the current high 

acceptance. Ensuring the updated target age group of 9-year-old girls is instituted uniformly 

throughout the country will require added social mobilization efforts, that could be quite 

resource-intensive. Ongoing evaluation of Tanzania’s national introduction, coverage, and 

sustainability is critical to assess the impact of the HPV vaccine introduction decisions.

4. Way forward for other countries introducing HPV vaccine

Many Gavi-eligible countries have faced the dilemma of needing to choose a single-age 

cohort after planning for a multiple-age cohort vaccine introduction. The Strategic Advisory 

Group of Experts on Immunization (SAGE) has recommended to temporarily pause 

multiple-age cohort vaccination, given current vaccine supply limitations [22]. Therefore, 

currently, Gavi-eligible countries are only applying for support to vaccinate a single-age 
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cohort. The supply constraint is projected to continue until at least 2024 with many Gavi-

eligible countries planning introductions in the interim (16 additional Gavi-eligible countries 

are projected to introduce HPV vaccine nationally by 2022) [7,8]. As countries continue 

introducing HPV vaccine, ongoing vaccine supply limitations will have implications for 

national HPV vaccination programs.

Country-level decision-makers and global partners should think critically about the 

implications of their decisions on national HPV vaccination programs. Countries need 

to consider the impact of their target age group selection on the delivery strategy and 

consequences for the program. Given their country situation, decision-makers will need 

to balance equity concerns with the feasibility of reaching the selected target population 

and achieving high vaccination coverage. Global partners must support countries in this 

decision-making and inform countries about supply availability and timelines in advance. 

Countries should be well informed of the vaccine supply situation to be able to plan for 

the length of time they may be vaccinating the selected single-age cohort, particularly if 

planning for different routine target age groups in the future.

In 2018, WHO issued a call to action toward global cervical cancer elimination with a 

global target of 90% of girls vaccinated with HPV vaccine by 15 years of age [23]. As the 

global community responds to this call to action, the vaccine supply needs to be increased 

concurrently to reach eligible girls through planned HPV vaccine national introductions, 

particularly among countries with the highest burden of cervical cancer–also most impacted 

by vaccine supply constraints. While additional vaccine manufacturers and single-dose 

vaccination strategies might relieve the supply constraints in the future, country programs 

and the global community must work together now to align efforts and utilize the currently 

available resources optimally.
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Fig. 1. 
Key lessons learned from Tanzania’s experience selecting a single-age cohort of 14-year-old 

girls for HPV vaccination due to HPV vaccine supply constraints.
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