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Abstract
Background: In Reunion Island, incidence and mortality for uterine cervical cancer is high, yet coverage rate for HPV vaccination is low. The
main objective of the study is to evaluate, the impact of a health promotion program, promoting HPV vaccination, on the proportion of middle
school girls who complete the full HPV vaccination schedule (2 or 3 doses) by the end of school year.

Methods: This study is a cluster controlled intervention study using a superiority design. A combined health promotion program will be
offered, containing: information to students and parents, training of general practitioners and free school-based vaccination (in a "health
bus"). Children who will bene�t from this program will constitute the intervention group, and will be compared to children from another middle
school who will not bene�t from any program, constituting the control group.

Discussion: Our hypotheses were as follow : Clear and appropriate information for the target population as well as for their parents, will
improve their knowledge about HPV vaccination, and thus increase their adherence to this vaccination ; combining information with
vaccination in the school setting will reduce any material obstacles that may prevent the vaccination process; raising awareness among
general practitioners will enable them to better understand the bene�ts and risks of HPV vaccination, and thus encourage families, who
naturally trust them, to adhere to the program. Final implication would be an extension of this program in all middle schools of the Island and
thus increase HPV vaccination coverage.

Trial registration: ClinicalTrials.gov ID: NCT04459221
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the numbers in curly brackets in this protocol refer to SPIRIT checklist item numbers. The order of the items has been modi�ed to group
similar items (see http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-de�ning-standard-protocol-items-for-clinical-
trials/).
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Introduction

Background and rationale {6a}
In Reunion Island, a French territory located near the Eastern Coast of Madagascar in the Indian Ocean, uterine cervical cancer (CC) is the
fourth most common cause of cancer in women, similarly to worldwide (1). However, the standardized incidence rate in 2016 was 8.8 for 100
000 women, twice higher than in Metropolitan France. The standardized mortality rate follows a similar trend: in Reunion, it accounts for 4.8
for 100 000 women, whereas the Metropolitan rate was 1.7 for 100 000 women (2, 3).

CC results from human papillomavirus (HPV) infection, which is the most common viral sexually transmitted infection. There are more than
100 types of HPV, some of which are high-risk oncogens, such as HPV 16 and 18, which are responsible for 70 to 80 percent of invasive
cervical cancers (4). In Reunion Island, most frequent HPV genotypes are HPV 16, 52, 33 and 31, all contained in the nonavalent HPV vaccine
(5).

Indeed, prevention of CC is mainly based on screening by cervical HPV test and on HPV vaccination, which has proven to be effective in
reducing the prevalence of HPV carriage, but also in reducing the incidence of condyloma or intermediate grade dysplasia (6, 7). Since HPV is
mainly transmitted sexually, it is important to vaccinate before the beginning of sexual life.

Because HPV infections can also lead to vulvar, vaginal, penile, anal or throat cancers, some countries (e.g., the United States, Canada,
Australia, Germany, Austria, Belgium, Italy) recommend gender-neutral vaccination, in order to promote herd immunity and reduce circulation
of the virus in general population (6, 8). In France, since December 2019, it is recommended that HPV vaccination should be offered to all
children, regardless of their gender, aged 11 to 14 years (2 doses), with catch-up vaccination possible between 15 and 19 years of age for
adolescents not yet vaccinated (3 doses). Before December 2019, vaccination was only recommended for girls.

High levels of vaccination coverage are obtained in countries that vaccinate in schools (9–11).

In Reunion Island, HPV vaccination coverage rate is the lowest in France, estimated at 8.1% among 16-year-old girls in 2018, while the national
average is already low (23.7%) (12).

This low coverage rate in Reunion Island may have several explanations. Firstly, inhabitants seem to be poorly informed about the existence
of this vaccine (13). Moreover, vaccination coverage rates depend on socioeconomic level of the population. In France lower rates of HPV
vaccination uptake were observed in adolescents with Universal Health Insurance Coverage (French equivalent of the US Medicaid program)
compared to those not receiving such insurance (14). Reunion Island is one of the French departments with the highest rates of inhabitants
under this Universal Health Insurance. Finally, not only is there a vaccination hesitancy in general, but also most speci�cally against HPV
vaccine, among patients and also among physicians (13). Fourty one percent of Reunion inhabitants are unfavorable to vaccinations, HPV
vaccine being among the most frequently cited. Among patients not vaccinated against HPV, 37% stated that the vaccine had not been
suggested to them by their doctor, 7.3% were confronted with doubts expressed by their doctor concerning vaccination in general (13).
However, a systematic review of 79 studies in 15 countries (15, 16) showed that the most important factor in�uencing HPV vaccination was
physician recommendation. Indeed, 89.3% of the Reunion population fully trust their doctor (13). Therefore, interventions targeting health
professionals and especially general practitioners appear to be paramount, especially when combined with interventions targeting the
population to be vaccinated (17).

Thus, given the epidemiological situation in Reunion Island (high incidence and mortality for CC, very low coverage rate for HPV vaccination),
we thought it would be interesting to study the impact of a prevention program against sexually transmitted infections, including pathologies
related to HPV, with a program promoting HPV vaccination among young students in middle school.

Objectives {7}
Hypotheses were the following: 

Clear and appropriate information for the target population concerned by the vaccination (middle school students aged 9 to 17), as well
as for their parents, will improve their knowledge about HPV vaccination, and thus increase their adherence to this vaccination. 

Combining information with vaccination in the school setting will improve coverage, as it will reduce any material obstacles that may
prevent the vaccination process.

 Raising awareness among general practitioners will enable them to better understand the bene�ts and risks of HPV vaccination, and thus
encourage families, who naturally trust them, to adhere to the program. 
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The main objective of the study is to evaluate, in a population of middle school girls (female) in Reunion Island, the impact of a health
promotion program, on the proportion of middle school girls (female) who complete the full HPV vaccination schedule (2 or 3 doses) by the
end of school year.

The program conducted during school year, will combine:

- sexual health promotion (students and parents) during classes at school, at the beginning of school year,

- training of general practitioners (who practice in a perimeter of 5km around the middle school) on HPV vaccination, at the beginning of
school year,

- free school-based vaccination (in a "health bus"), during the academic year,

Secondary objectives in the study population at the end of school year are:

(1) To assess the impact of the combined health promotion program on the proportion of middle school girls (female) who initiated HPV
vaccination (at least one dose),

(2) To assess the acceptability of the HPV vaccination program among middle school boys (male),

(3) To describe the barriers to HPV vaccination for both girls and boys,

(4) To assess the acceptability of HPV vaccination in the school setting,

(5) To assess the value of setting up a sexual health information point through a "health bus",

(6) To evaluate the satisfaction of students, parents and school workers with the measures put into place,

(7) To evaluate vaccination coverage for different mandatory vaccines, according to the current national vaccination calendar. 

Trial design {8}

This study is a cluster controlled intervention study using a superiority design.

Children who will bene�t from the combined health promotion program will constitute the intervention group, and will be compared to children
who will not bene�t from any program (as it is currently the case in all French middle schools) constituting the control group.

Methods: Participants, Interventions And Outcomes
Study setting {9}

This trial will concern Reunion Island, in order to investigate the particular epidemiological situation of HPV on the Island, even if the results of
this study are expected to be applicable to other French regions.

The two arms of the trial will be constituted in order to:

- have in each of the two arms of the trial the most comparable populations,

- avoid any risk of contamination between the two arms and avoid having general practitioners taking care of children in both schools.

We have thus chosen to carry out a cluster trial. The two groups (intervention group and control group) will be selected from two different
middle schools located in two different cities. In each of the two schools, we will randomly draw three classes in each grade level (6th, 7th, 8th

and 9th grade) in order to have a balanced number of students in each arm (see Sample size {14}). Thus, 12 classes will be selected for each
school.

Provided that there is a relationship between socio-economic status and vaccination coverage, it was decided to focus the study only on
middle schools in priority education zone, which theoretically enroll population in which HPV vaccination coverage is the lowest. In Reunion
Island, 21 middle schools are classi�ed as priority education zone, spread over 7 cities. In agreement with the Rector and the schools directors,
two schools have been designated among the above-mentioned middle schools:

- The intervention school will be Paul Hermann middle school, located in St Pierre
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- The control school will be Plateau Goyave middle school, located in St Louis

These choices are based on the schools’ ability to participate in this research, their geographical location, the possibility to park the health bus
inside or in the immediate surroundings of the school of the intervention group. 

Health bus will be provided by a local association, Asetis, existing since 1996 and recognized as being of public interest. 

Eligibility criteria {10}

Inclusion criteria 

Students:

enrolled in one of the classes randomly selected in the two middle schools designated

a�liated to or bene�ting from a social security system

who will agree to participate in the study and whose parents or holders of parental authority will sign a free, informed and written consent

Exclusion criteria

Intervention group

Students:

under 9 years old, or over 17 years old at inclusion

with hypersensitivity to the active substances or to one of the excipients of the vaccine (Gardasil 9®)

with a permanent contraindication to vaccination

with pregnancy or breastfeeding (based on self-reporting)

who have already initiated HPV vaccination (complete or incomplete schedule); will be eligible to participate for collection of data but not
for vaccination in the "health bus"; students with an incomplete vaccination schedule will be referred to their general practitioner to
complete the missing dose(s)

Control group

Students:

under 9 years old, or over 17 years old at inclusion

Vaccinations will be performed by a junior doctor, under the supervision of a senior doctor. 

Who will take informed consent? {26a}

For the middle school assigned to the intervention group, inclusion will be achieved at the beginning of the academic year (September).  For
the middle school assigned to the control group, inclusion will be carried out at the end of the school year (May/June).

During school class, an envelope to bring home will be given to each student, containing:  

- written information about HPV vaccination adapted to students’ age

- documents outlining objectives, interventions, constraints, foreseeable risks and expected bene�ts of the research, and the rights of the
participants in this research context,

- a consent form to participate to the study to be signed by both parents or holders of parental authority

- a socio-demographical questionnaire, including questions about HPV knowledge

Meetings with parents at the college will be scheduled at the beginning of school year, to inform parents about HPV vaccination, and explain
to them this study. Consent forms will be collected during these meetings. 

However, in case assemblies are forbidden by the government because of COVID-19 context, information meetings for parents will be
cancelled. Thus: 
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- the investigation team will call each authority holder individually by telephone, to inform them about HPV vaccination, the study, its objective,
the nature of the constraints, the foreseeable risks and the expected bene�ts of the research. The team will also remind them of the rights of
participants in research and will check the eligibility criteria. Finally, when possible, the team will collect their oral consent.

- consents will be collected remotely through the child who will bring home the consent form to be signed by his/her parents after oral consent
has been obtained from them 

All the documents will be returned by the student to his/her main teacher or to school nurse in a sealed envelope and then collected by the
research team. Students can also return the documents directly to the research team during vaccination campaigns. 

Parents or holders of parental authority will be given a period of time to consider the matter before signing the consent form. The consent of
the student and the parent(s) will be required to participate. Even if the parents agree, if the student objects to the research, the student will not
be included in the study. Similarly, the consent of the parent(s) will be required in addition to the consent of the underage student.

Only the signature of the parent(s) will be required, signature of the student on consent form is optional (oral consent is accepted). Parental
signed consent is mandatory, oral consent alone is not su�cient.

In the Intervention group, two separate consent forms will be provided:

- an agreement for data collection 

- an agreement for vaccination 

It will therefore be possible to agree to data collection while refusing vaccination for students in the intervention school.

Additional consent provisions for collection and use of participant data and biological specimens {26b}

Incorporated into the consent process for participation listed in section ‘Who will take informed consent? And recruitment {26a}’.

Interventions

Explanation for the choice of comparators {6b}

Refer to section ‘Study setting {9}’

- The intervention group will include 12 classes randomly selected from Paul Hermann middle school, located in St Pierre

- The control group will include 12 classes randomly selected from Plateau Goyave middle school, located in St Louis

Intervention description {11a}
 Intervention group

As mentioned earlier, in case logistics initially planned (including parental and general practitioner information meeting) are not permitted due
to COVID-19 health context, six interventions will be planned as follow: 

(1) At the beginning of academic school year (August-September), during school class, an envelope to bring home will be given to each
student, containing:  

- written information adapted to students’ age about HPV vaccination,

- documents outlining objectives, interventions, constraints, foreseeable risks and expected bene�ts of the research, and the rights of the
participants in this research context,

- a consent form to participate to the study to be signed by both parents or holders of parental authority

- a socio-demographical questionnaire, including questions about HPV knowledge

(2) Parents information (October-November)

- children are supposed to bring the above-mentioned envelope to their parents 
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- the investigation team will call each authority holder individually by telephone, to inform them about HPV vaccination, the study, its objective,
the nature of the constraints, the foreseeable risks and the expected bene�ts of the research. The team will also remind them of the rights of
participants in research and will check the eligibility criteria. Finally, when possible, the team will collect their oral consent.

- parents will be asked to place the documents (consent form and socio-demographic questionnaire) in an envelope and seal it before
returning it to the main teacher for reasons of data con�dentiality. Documents will then be collected by the investigation team.

(3) Student information about sexual Health and vaccination / Data Collection (November-December)

Children in the selected classes will be asked to bring in their health record on a speci�c date, along with the ful�lled sociodemographic
questionnaire and signed informed consent for data collection from parents. On that day, an investigator will collect data necessary for the
study in health records (especially vaccination data) for children for whom consent form was signed by the parents.

During this time, during school class, an information session about sexually transmitted diseases and vaccination will be given, lasting
approximately one hour and adapted to the level of understanding (according to grade/age), in partnership with teachers. 

Health records will be immediately returned to the students concerned. 

(4) General practitioners information (November-December)

Eighty-eight general practitioners, working in a radius of 5km around Paul Hermann middle school, will be sent an information lea�et about
HPV vaccination, cervical cancer prevention, including latest literature review, and information about this study. If meetings are forbidden,
general practitioners will be invited to a video call conference “Around HPV”, at the beginning of school year. 

(5) HPV Vaccination in the Health Bus (3 campaigns: December, February and May)

Free HPV vaccination will be offered in a "health bus" for both girls and boys. The bus will be parked in the playground, inside the school,
allowing students to go there during breaks, lunchtime or after school. Vaccination periods will be prede�ned, so that the recommended HPV
vaccination schedules can be followed.

Vaccinations will be performed by medical staff of the University Hospital of Reunion Island (junior doctor, under the supervision of a senior
doctor) after informed consent to vaccination signed by either parents or holders of parental authority. The latter are invited to come along
into the bus with their child.

Vaccination will be performed with nonavalent HPV vaccine. The proposed schedule is the one recommended by marketing authorization: 

- children aged 9 to 14 years (girl or boy): 2-dose schedule (intramuscular), with the second dose to be administered between 5 and 13 months
after the �rst dose.

- children aged 15 years and older (girl or boy): 3-dose schedule (intramuscular), the second dose to be administered at least 1 month after the
�rst, the third at least 3 months after the second, all 3 doses to be administered within 1 year.

A vaccine label will be reported in the health record.

Before vaccination, absence of contraindications will be checked. In case of high fever or acute illness, the vaccination will be postponed and
offered at a later date. Vaccinated persons will be monitored for at least 15 minutes after vaccination in the presence of medical staff
because of adverse effects that may occur in the direct aftermath of the injection (rare anaphylactic reactions, syncope (fainting) sometimes
associated with falls) or psychogenic reaction to needle injection (neurological signs such as transient blurred vision, paresthesias and tonic-
clonic movements of the limbs during the recovery phase).

During campaigns in February and May, 1st dose of vaccination can be offered, though children will be asked to return to their general
practitioner for subsequent doses. 

The "health bus" system will be implemented as part of this study. Two students will be able to be vaccinated at the same time. A child will
never be left alone with an adult inside the bus, there will always be a minimum of two adults present. Students can take advantage of this
special time on the bus to receive personalized information on sexuality and obtain free condoms.

(6) Data collection in randomly selected classes (June)



Page 8/22

At the end of school year (June), an investigator will collect data from health record at a speci�c time during class. In particular, the researcher
will look for the presence of de novo HPV vaccination performed by general practitioners, outside the health bus. 

Signed consent of parents or holders of parental authority will be collected before any intervention in the study, i.e., before data collection and
before school vaccination is carried out.

Vaccination data, even if not collected at the time of the intervention (3), can be collected either during the vaccination campaigns (5), or
during the intervention (6) at the end of school year, especially for children whose parents have agreed to participate but not to be vaccinated
with the "health bus". Indeed, since vaccination dates appear in the health record it will be possible afterwards to know whether the pupils were
vaccinated before the interventions under study or not in order to have the vaccination rate at the very beginning of the study.

(7) Evaluation of satisfaction and barriers to vaccination (July-September)

Students, parents, member of school staff, general practitioners who volunteered, will be met, and semi-directed interview will be conducted to
understand their satisfaction about the study, and barriers to vaccination. 

Control group

In the control middle school, the study will take place at the end of school year (May-June), in 3 stages:

(1) Parents information about the study:

We would like to organize parents meetings to inform them, though if no parental meeting is possible due to COVID-19 pandemia, parents of
children in selected classes will be sent home, an envelope containing: 

- written information about HPV vaccination, and information about the study

- a socio-demographical questionnaire

- an objection form to participate to the study (data collection of health record)

Thus, if the form is returned to a teacher, investigation team will not be able to access child’s health record. On the other hand, if no form is
returned, it will be considered that parents do not object to data collection. 

(2) Students information about sexual Health and vaccination / Data Collection

Children in the selected classes will be asked to bring in their health record on a speci�c date, along with the ful�lled sociodemographic
questionnaire and signed informed consent for data collection from parents. On that day, an investigator will collect data necessary for the
study in health records (especially vaccination data) for children for whom no objection form was returned.

During this time, during school class, an information session about sexually transmitted diseases and vaccination will be given, lasting
approximately one hour and adapted to the level of understanding (according to grade/age), in partnership with teachers. 

Health records will be immediately returned to the students concerned. 

Criteria for discontinuing or modifying allocated interventions {11b}

Criteria to stop any student’s participation in the research will be:

- withdrawal of consent by the participant or one of the holders of parental authority.

- if a side effect occurs during an initial vaccination and contraindicated the subsequent injection(s), the vaccination schedule will be stopped,
but the student will remain in the study for the continuation of the data collection.

The sponsor reserves the right to discontinue the study at any time for any reason that would be in the best interest of the participating
subjects, in the event of new developments regarding HPV vaccination, or at the request of the appropriate authorities.

Strategies to improve adherence to interventions {11c}

Parents who give oral consent during �rst phone call in October-November, will be called a second time just before vaccination campaign in
February to remind them to sign the written consent form.  In order to collect as many health records as possible, investigation team will go
into classrooms many times to remind students to bring parent consent form and health records. 
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Relevant concomitant care permitted or prohibited during the trial {11d}

The student included in the research can participate simultaneously in another research and there will be no exclusion period at the end of the
research.

There will be no compensation for participants or their parents.

No treatments or procedures are prohibited for students participating in the research.

Provisions for post-trial care {30}

All participants will continue usual follow-up and care with their general practitioner following completion of the trial. Any adverse outcomes
as a result of HPV vaccination will be managed as per usual health care practice of those not involved in the study.

Outcomes {12}

The aim of this study is to compare clinical outcomes between classes from a middle school sensitized to HPV vaccination through a
combined health promotion program (intervention group) and a middle school without any speci�c action (control group). The null hypothesis
is that there is no difference in the two groups.

The primary outcome measure for this study is the proportion of middle school girls included in the study who completed the full HPV vaccine
schedule (2 or 3 doses) by the end of the school year.

Secondary outcomes are: 

(1) The proportion of middle school girls (females) included in the study who initiated the HPV vaccination (at least one dose) by the end of
school year, in each of the 2 groups.

(2) - The proportion of middle school boys (males) included in the study who completed the full HPV vaccination schedule (2 or 3 doses) by
the end of school year, in each of the 2 groups,

- The proportion of middle school boys (males) included in the study who initiated HPV vaccination (at least one dose) by the end of school
year, in each of the 2 groups.

(3) Descriptive analysis of the causes of non-vaccination reported for students (girls and boys) who did not initiate the vaccination schedule,
in each of the 2 groups.

(4) In the intervention group:

            - The proportion of students who used the health bus for HPV vaccination among middle school students who completed the full HPV
vaccination schedule during the school year,

            - The proportion of students who used the health bus for HPV vaccination among middle school students who initiated HPV
vaccination at the end of the school year.

(5) In the intervention group, the proportion of students using the health bus for sexual health information during the study period.

(6) In the intervention group, descriptive analysis of the positive and negative points reported by students, their parents, and college staff
about the program.

(7) Proportion of students up to date for each type of vaccine at the end of the school year (according to the current vaccination calendar), in
the study population as a whole and in each of the 2 intervention/control groups.

Participant timeline {13}

Sample size {14}

To our knowledge, there are no recent studies that have evaluated the impact of school-based vaccination on HPV vaccination coverage rates.
An experimental catch-up vaccination program (diphtheria, tetanus, poliomyelitis, pertussis, measles, mumps, rubella, meningococcus C,
hepatitis B and HPV) in schools in the Vosges (Eastern France) (18) showed a participation rate ranging from 42.9% in the �rst year to 29% in
the second year.
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The calculation of the study size is based on the expected proportion of vaccination among girls, as this is the main objective of this study
and we have no data for vaccination among boys at this time. 

Statistical assumptions were as follow:

- a proportion of schoolgirls who have had a complete HPV vaccination schedule at the end of school year of 6% in the control group for all
students (compared to the 8.1% expected at age 16 (12)),

- a proportion of schoolgirls with a complete HPV vaccination schedule at the end of the school year of 20% in the intervention group,

Thus, 87 girls in each group would have to be included to demonstrate this 14% difference, at α-error (0.05), and power (1 − β = 0.80).

Assuming 15% non-analyzable data (lost to follow-up, non-response), a total of 103 female students per group would have to be included. As
there are roughly as many girls as boys in each class, we would have to include 206 students per group. 

In order to have an equal representation of each age group, the sampling will be strati�ed on the grades : 6th, 7th, 8th, and 9th grade. Thus, 52
students per grade and per group should be included.

If we consider that the classes contain an average of 22 students each, a minimum of 3 classes per grade should be randomly selected in
each of the 2 middle schools to ensure the minimum necessary recruitment.

Thus, randomly selecting 3 classes per grade in each of the 2 middle schools will make it possible to include approximately 132 female
students per group, and thus to ensure the minimum necessary recruitment.

A total of 528 are expected to be recruited (264 girls - 132 per group and 264 boys - 132 per group).

The calculation of the number of subjects required was carried out with the PASS 15 software.

Recruitment {15}

This research involve the teams of University Hospital of Reunion Island, Rectorate, the schools (selected middle schools), Asetis association,
which has a "Health Bus" in which vaccination campaigns for students will be carried out.

Recruitment is supposed to be carried out during inclusion parental meetings. In case these are not possible because of the COVID-19 sanitary
conditions, recruitment will take place during Student information sessions, or during vaccination campaigns (see section ‘Intervention
description {11a}’). 

For the intervention group, recruitment will started at the beginning of school year (November-December), for the control group at the end of
the school year (May-June).

Assignment of interventions: allocation

Sequence generation {16a}

In priority education schools, there are classes called SEGPA : these classes, from 6th to 9th grade, are integrated into the middle school. They
welcome young people who have signi�cant school di�culties that cannot be resolved by academic assistance and support. There is only a
small group of students (16 maximum) in each class, in order to individualize each student's progress. SEGPA classes should enable students
to access at least a professional quali�cation. 

In middle school Paul Hermann, there are 9 classes in each grade, including 2 classes of SEGPA per grade. 

In middle school Plateau Goyave, there are 9 classes in 6th grade and 9th grade, 10 classes in 7th and 8th grade, including 2-3 classes of
SEGPA per grade. 

In each of the two selected middle schools, 12 classes will be randomly selected in order to have a balanced number of students in each arm
(see ‘Sample size +{14}’):

in order to have an equal representation of each age group, the sampling will be strati�ed on the grade ( 6th-7th-8th-9th grade),

in order to take into account the speci�cities of SEGPA classes, it was decided to stratify on SEGPA classes as well. 
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As main point in this comparative trial was similarity of the two groups compared, it was decided to randomly select 1 SEGPA class per grade
and 2 non-SEGPA classes per grade. 

Thus we will include in this trial: 256 students in Paul Hermann (intervention group) and 255 students in Plateau Goyave (control group). 

Concealment mechanism {16b}

Not applicable.

Implementation {16c}

Allocation sequence was computer-generated. 

Interventions will be conducted by investigation team, with the help of teachers, and school directors.

Assignment of interventions: Blinding

Who will be blinded {17a}

For practical reasons, participants and investigators involved in study will not be blinded after study arm assignment. However, assessment of
the primary and secondary outcomes by data analysts will be blinded.

 Procedure for unblinding if needed {17b}

Not applicable.

Data collection and management

Plans for assessment and collection of outcomes {18a}

See chapter ‘Intervention description {11a}’.

Data collection concerning vaccinal status will be collected by investigation team in health records. 

Acceptation of participation in the protocol implies that the investigators will make available the documents and individual data strictly
necessary for the monitoring, quality control and auditing of the research, to persons having access to these documents in accordance with
the legislative and regulatory provisions in force.

Source data concern all information contained in original documents, or authenticated copies of such documents, relating to clinical
examinations, observations or other activities conducted in the course of research and necessary for the reconstruction and evaluation of the
research. The documents in which the source data are recorded are called the source documents.

The source data will be derived from participants' health records or vaccination records as well as from questionnaires on socio-demographic
data such as family, history and knowledge of HPV.

All information required by the protocol must be recorded in the observation books and an explanation must be provided for any missing data.
Data should be collected as they are obtained and transcribed into these notebooks in a neat and legible manner.

Data will be collected in paper format before being entered into an electronic case report form (eCRF).

Plans to promote participant retention and complete follow-up {18b}

Not applicable.

Data management {19}

Methodology and Data Management Center was the Clinical Investigation Center of the University Hospital of Reunion Island (CIC) - Public
Health and Therapeutics Division of the University Hospital of Reunion - composed of methodologists, biostatisticians and data managers. 

Within the framework of the research, the Methodology and Data Management Center : 

- collaborates in the design of the protocol with the coordinating investigator and oversees the methodological design of the research, 
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- contributes to and �nalizes the observation booklet 

- creates and manages the computer database dedicated to the research, 

- performs the statistical analysis of the data, 

- participates in the publications and other uses of the research results.

Data will be collected on a paper observation book after the consent is signed by parents or holders of parental authority and by students.
Data will be collected in the form of self-questionnaires (parents and children). Data concerning vaccination status at inclusion and at the end
of the study were checked by the investigation team in the health record.

Data will be collected in paper format and will be entered into an electronic CRF (Ennov Clinical®) by a clinical study technician. Data will be
saved daily. A data validation plan, de�ned jointly by the principal investigator and the Methodology and Data Management Center, will be
developed and described in detail the controls to be performed for each variable. Once data entry will be completed, the data will be checked
for consistency. Inconsistencies will be reported in the CS Test module of Ennov Clinical®. The data freeze/unfreeze process will be
performed according to the procedure set up in the Methodology and Data Management Center.

Con�dentiality {27}

In accordance with the legislative provisions in force, persons having direct access to the source data will take all necessary precautions to
ensure the con�dentiality of information relating to the investigational medicinal products, to the research, to the persons involved and in
particular to their identity and to the results obtained. These persons, as well as the investigators themselves, are subject to professional
secrecy.

During the research or at its conclusion, the data collected on the persons who lend themselves to it and transmitted to the promotor by the
investigators (or any other specialized participants) will be made anonymous. Under no circumstances should the names or addresses of the
individuals concerned be made public.

Participant coding procedures: only the �rst letter of the subject's name and surname will be recorded, along with a coded number speci�c to
the research indicating the order of inclusion of the subjects.

The sponsor will ensure that each person who participates in the research has given written consent for access to individual data concerning
him/her and strictly necessary for the quality control of the research.

The creation of a correspondence table between the identity of the participants and the allocated inclusion number will be necessary to
associate the data of the 2nd and possibly 3rd vaccine dose to the participants concerned.

This correspondence table will constitute a separate �le from the analyzed database and will respect the security procedures in force.

Plans for collection, laboratory evaluation and storage of biological specimens for genetic or molecular analysis in this trial/future use {33}

There will be no specimens collected during this study

University Hospital of Reunion Island will be in charge of purchasing the vaccine doses and providing them, via the central pharmacy, to
ASETIS health bus in the intervention college.

There will be no change in product packaging which was identical to the packaging at the time of purchase: 0.5 ml glass pre-�lled syringe with
needles.

Labelling (in accordance with current regulations and good clinical practice) referring to use in clinical research will be carried out on the
boxes of vaccines intended for the study.

The products will be brought by a staff member of ASETIS association on the days of school vaccination.

The products will be transported, respecting conditions of conservation of the vaccine (kept between 2°C and 8°C, protected from light).

Expiration date will be checked before any injection.

Accounting and traceability of the doses given will be carried out by the doctors administrating vaccination.
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The "Health Bus" has the capacity to store the vaccine doses in the appropriate conditions, in a fridge. 

The products will be stored at the central pharmacy in University Hospital of Reunion Island and in the "Health Bus" on vaccination days.

The unused doses during the �rst school vaccination campaign (1st dose) will be returned to the Hospital central pharmacy to be used during
the following campaigns.

At the end of vaccination campaigns, the unused and/or expired doses will be destroyed according to the regulations in force.

Statistical methods

Statistical methods for primary and secondary outcomes {20a}

For descriptive analyses, qualitative variables will be described in terms of numbers and percentages with their 95% con�dence intervals,
quantitative variables will be expressed in terms of mean, standard deviation and 95% con�dence interval, or in terms of median and
interquartile range (25th and 75th percentiles).

Comparability of groups at inclusion will be checked: 

-bivariate comparisons of categorical variables will be performed by the Chi2 test or Fisher's exact test, depending on the conditions of
application.

-Bivariate comparisons of means will be performed by the Student's t test or the Mann and Whitney test, depending on the conditions of
application.

Analysis of the primary outcome:

The proportion of schoolgirls who will have completed the full HPV vaccination regimen at the end of the school year will be compared
between the 2 groups (intervention/control) by the Chi2 test or Fisher's exact test, according to validity conditions.

Secondary outcomes analysis:

(1) The proportion of schoolgirls who initiated HPV vaccination (1 dose) by the end of school year will be compared between the 2 groups
(intervention/control) by the Chi2 test or Fisher's exact test according to validity conditions.

(2) - The proportion of boys who will have completed the full vaccination schedule at the end of school year will be compared between the 2
groups (intervention/control) by the Chi2 test or Fisher's exact test, according to validity conditions.

     - The proportion of boys who will have initiated the vaccination scheme at the end of the school year will be compared between the 2
groups (intervention/control) by the Chi2 test or Fisher's exact test, depending on the conditions of validity. 

(3) The analysis of barriers to vaccination will consist of :

- Describing the causes of non-vaccination reported for students who did not initiate the vaccination schedule. Analyses will be performed for
girls and boys separately

- to compare socio-demographic data, medical history, and health care utilization data between students who initiated HPV vaccination at the
end of the school year and those who did not, in the intervention group. Bivariate comparisons of percentages will be performed by the Chi2
test or Fisher's exact test depending on validity conditions. For continuous variables, comparisons will be made using the Student's t test or
the Mann Whitney U test, depending on the conditions of validity. A multivariate analysis by logistic regression will be carried out in order to
take into account confounding phenomena: the variable to be explained will be the fact of having initiated vaccination at the end of the
school year, the explanatory variables entered in the model will be the variables for which the signi�cance threshold in bi-variate analysis will
be less than or equal to 0.20.

(4) In the intervention group, will be determined:

- among students who initiated HPV vaccination at the end of school year, the proportion of students who used the health bus to initiate this
vaccination,

- among students who completed full vaccination schedule at the end of school year, the proportion who completed all injections on the health
bus.
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(5) In the intervention group, the proportion of students who used the health bus for sexual health information.

(6) In the intervention group, descriptive analysis of the positive and negative points reported by students, their parents and school staff about
this program.

(7) Proportion of students up to date for each type of vaccine (according to current vaccination calendar) at the end of school year, in the
entire study population as well as in each of the two groups (intervention and control), and comparison of these proportions between the two
groups by the Chi2 test or Fisher's exact test, according to validity conditions.

Analyses comparing control group to intervention group will all be performed on an intention-to-treat basis.

All hypotheses will be tested with bilateral tests and alpha risk of 0.05, and con�dence interval calculated at 95%. Analyses will be performed
using SAS 9.4 software (SAS Institute Cary NC).

Interim analyses {21b}

There will be no interim analysis undertaken.

Methods for additional analyses (e.g. subgroup analyses) {20b}

See ‘Statistical methods for primary and secondary outcomes {20a}’

Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}

We do not plan to use statistical methods to address missing data.

Plans to give access to the full protocol, participant level-data and statistical code {31c}

The full protocol or collected data will not be granted to the public. Participants will be provided with a lay summary of the research �ndings
after completion of the study.

Oversight and monitoring

Composition of the coordinating centre and trial steering committee {5d}

The scienti�c advisory board of the research will be composed of :

- the principal investigator,

- the methodologist of the Clinical Investigation Centre (CIC) of the University Hospital of La Réunion,

- the statistician,

- the project manager.

The Scienti�c Board will meet before the start of the research and at least twice a year until the end of the research.

Its mission is to make all important decisions concerning the proper conduct of the research and compliance with the protocol. It veri�es the
respect of ethics. It informs the Project Manager about possible problems and available results. It decides on any relevant modi�cation of the
protocol necessary for the continuation of the research, including:

- measures to facilitate recruitment into the research,

- possible modi�cations of the protocol,

- discussion of the results and the strategy for publication of these results.

At the end of the meeting, the president of the Scienti�c Board must inform the sponsor of the decisions taken. Decisions concerning a major
amendment or a budget modi�cation must be approved by the sponsor.

Composition of the data monitoring committee, its role and reporting structure {21a}

Nonavalent HPV vaccine (Gardasil9®) has marketing authorization and is used in research in accordance with its intended indication.
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It will be administered in the presence of medical staff.

The expected serious and non-serious adverse events (AE) are the same as those listed in the product's summary of product characteristics.

Vaccination of boys has just been recommended since December 2019. 

In view of these elements, the sponsor and the pharmacovigilant physician of the study considered that it was not necessary to constitute an
independent monitoring committee for this study.

Adverse event reporting and harms {22}

The adverse events expected in the framework of the protocol are: 

- Events related to the experimental management and described in the reference document (summary of product characteristics of nonavalent
HPV vaccine Gardasil9®) 

- Events related to the research: stress caused by vaccination

Any adverse event not included in the list of expected events or in the latest version of the reference document is quali�ed as unexpected.

The investigator is responsible for the collection of adverse events that occur between the collection of signed consent form and the end of
student’s participation.

The investigator reports adverse events of the participants included in the experimental group in the observation booklet and child’s medical
record. These adverse events are sought at each visit (vaccination campaigns and end of study visit) by questioning the participant and/or
his/her parents. If necessary, general practitioner may be consulted.

The investigator assesses each adverse event in terms of its seriousness. The investigator must notify the Safety Unit of Bordeaux University
Hospital by fax/email, without delay after becoming aware of the event.

If the investigator becomes aware of a serious adverse event (SAE), which he/she suspects to be causally related to the research, occurring
after the end of the clinical trial in a participant he/she has vaccinated, he/she must inform the above-mentioned Safety Unit without delay.

The investigator must document the event as well as possible, and give the medical diagnosis if possible. The investigator should ensure that
relevant follow-up information is communicated to the sponsor as soon as possible. 

The investigator should submit, in addition to the SAE reporting form, copies of laboratory results or test reports or hospitalization reports
documenting the serious adverse event, including relevant negative results, and should not omit to anonymize these documents and to record
the patient number and code. 

The investigator should follow the patient with the SAE until the SAE is resolved, stabilized at a level estimated acceptable by the investigator,
or returned to the previous state, even if the patient has discontinued the research procedure. Additional information regarding the evolution of
the event, if not mentioned in the �rst report, will be sent to the Safety Unit by the investigator.

All serious adverse events for which the investigator or the Safety Unit considers that a causal relationship is possible, are considered as
suspected serious adverse events.

Note: In accordance with articles R1413-67 and L1413-14, the sponsor reminds that any health professional or any legal representative of a
health establishment, medico-social establishment or service who observes a nosocomial infection or a serious adverse event related to any
medical care, must report it to the General Director of the Regional Health Authority. This declaration is independent from the declaration of
serious adverse events to the Safety Unit. 

The occurrence of a pregnancy during or immediately after an investigation does not constitute an SAE. However, if a woman becomes
pregnant during the course of research, the pregnancy must be noti�ed in the same way as an SAE, as it will be subject to special monitoring
until its outcome. 

For this, the investigator informs the Safety Unit using the pregnancy noti�cation form.

The investigator must follow the patient until the end of the pregnancy or its termination and notify the Safety Unit of the outcome. Any
abnormality found in the fetus or child must be reported. Any voluntary interruption of pregnancy, medical interruption of pregnancy or
miscarriage must be the subject of a pregnancy noti�cation, and if a criterion of seriousness is present it must be noti�ed as SAE.
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The Safety Unit assesses whether the SAE is expected or unexpected based on the reference document (Summary of product characteristics
of Gardasil 9®). It reports to the competent authorities any suspected unexpected SAE occurring in France and outside the national territory
and within the following deadlines: 

1) In the case of an unexpected SAE resulting in death or endangerment of life, without delay from the day the sponsor becomes aware of it, 

2) In the case of other unexpected SAE, no later than 15 days after the day the sponsor becomes aware of them.

The Safety Unit reports to the ANSM (French equivalence of US Food and Drug Administration) additional relevant information concerning
unexpected SAE:

- In the case of a suspected unexpected SAE which has led to death or which is life-threatening, this information is noti�ed within 8 days of the
report above-mentioned in point 1)

- In other cases of suspected unexpected SAE and in the event of new facts, the relevant additional information shall be transmitted within a
further period of 8 days from the deadline mentioned in point 2).

In this case of a study involving a medicinal product, the Safety Unit records all unexpected SAE in the EudraVigilance database.

The Safety Unit, as well as the sponsor, reports without delay any new event occurring during the research:

- to the ANSM,

- to the ethics Committee for the Protection of Individuals (CPP),

Frequency and plans for auditing trial conduct {23}

On the anniversary date of the research authorization, the Safety Unit prepares a safety report including:

- a list of SAE that may be related to the investigational treatment(s) of the research including expected and unexpected SAE, which occurred
in the trial concerned during the period covered by the report,

- a concise and critical analysis of the safety of the participants involved in the research.

- summary tables of all SAE that have occurred in the trial concerned since the beginning of the research

This report is sent to the ANSM and the CPP within 60 days following the anniversary of the research authorization.

An audit may be carried out at any time by persons mandated by the sponsor and independent from those conducting the research. The
objective is to verify the safety of the participants and the respect of their rights, the respect of the applicable regulations and the reliability of
the data.

An inspection can also be carried out by a competent authority (ANSM).

Both the audit and the inspection may be applied to all stages of the research, from the development of the protocol to the publication of the
results and the classi�cation of the data used or produced in the course of the research.

Investigators agree to comply with the requirements of the sponsor for an audit and the competent authority for an inspection of the research.

A clinical researcher mandated by the sponsor regularly visits the investigating center, at the time the research is set up, once or several times
during the research, depending on the rate of inclusion, and at the end of the research. During these visits, and in accordance with the risk-
based monitoring plan (participant, logistics, impact, resources), the following elements will be reviewed

- informed consent,

- compliance with the research protocol and the procedures de�ned therein

- management of any products.

A written monitoring report will be prepared for each visit.

Plans for communicating important protocol amendments to relevant parties (e.g. trial participants, ethical committees) {25}



Page 17/22

Any substantial modi�cation, i.e. any modi�cation likely to have a signi�cant impact on the protection of individuals, on the conditions of
validity and on the results of the research, on the quality and safety of the products tested, on the interpretation of the scienti�c documents
that support the conduct of the research or on the methods of conducting the research, is the subject of a written amendment that is
submitted to the sponsor.

Non-substantial modi�cations, i.e. those that do not have a signi�cant impact on any aspect of the research, are communicated to the CPP for
information purposes.

All modi�cations are validated by the sponsor and by all those involved in the research concerned by the modi�cation, before submission to
the CPP and, if necessary, to the ANSM. This validation may require the meeting of any committee formed for the research. 

All modi�cations to the protocol must be brought to the attention of all investigators participating in the research. The investigators undertake
to respect the content of the protocol.

Any modi�cation that modi�es the management of participants or the bene�ts, risks and constraints of the research is the subject of a new
information note and a new consent form, the collection of which follows the same procedure as that described above.

Dissemination plans {31a}

The �ndings of this study will be published in peer-review journals. There are no terms or conditions to the funding that may impact upon
publication and dissemination. Authorship will re�ect the amount of time spent designing the study, collecting the data and writing the
manuscript.

The analysis of the data provided by the investigating centers is carried out by the Clinical Investigation Center. This analysis leads to a
written report that is submitted to the sponsor, who will forward it to the CPP and to the competent authority.

Any written or oral communication of the results of the research must receive prior approval from the coordinating investigator and, if
applicable, from any committee set up for the research.

The coordinating/principal investigator undertakes to make available to the public the results of the research, both negative and inconclusive
and positive.

In accordance with the law n°2002-303 of March 4th, 2002, the participants are informed, at their request, of the overall results of the research.

The management of the data is ensured by the Clinical Investigation Center. The conditions of transfer of all or part of the research database
are decided by the research sponsor and are the subject of a written contract.

Discussion
This protocol is submitted almost a year after recruitment began, since sanitary COVID-19 condition was in constant change and evolution
and it was di�cult to know whether we could continue the process of the trial. Amendments were made and submitted to ethics committee,
facing prohibition of meetings with more than 6 people. This protocol is the result of our constant adaptation to these different obstacles. 

Trial status

Study protocol version 2.1, 29th September 2020.

Recruitment began in October 2020.

Concerning vaccination, recruitment was completed by June 2021.

Concerning evaluation of satisfaction of participants and evaluation of barriers to HPV vaccination, completion of recruitment is expected by
October 2021. 

Abbreviations
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AE Adverse event

ANSM Agence Nationale de la Sécurité du médicament – French equivalence of US Food and Drug Administration

CC Cervical cancer

CIC Clinical Investifation Center

COVID-19 Coronavirus 

CPP Comité de Protection des personnes – ethics committee for the protection of individuals

CRF Case report form

HPV Human papillomavirus

PROM SSCOL Promotion of Sexual Health in College

RGPD Régime général de protection des données – general data protection regulation 

SAE Serious adverse event

SEGPA Sections d’enseignement general et professionnel adapté - Adapted general and vocational education sections

SHAM Société Hospitalière d’assurance mutuelle – Hospital insurance company
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Figure 1

Initial participant timeline
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Figure 2

Participant timeline in the COVID-19 context, in case of meeting restriction
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