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Executive summary

Cervical cancer affects approximately 1.4 million women worldwide and claims an estimated 239 000
lives each year. Over 99% of cervical cancer cases result from genital infection with human
papillomavirus (HPV). The disease represents a major health inequity, as 80% of those with cervical
cancer live in developing countries. The peak incidence of HPV infection occurs in adolescents and
young women, while cervical cancer typically follows 20-30 years later. Currently, the best way to
prevent cervical cancer is through regular gynaecological screening and treatment of precancerous
lesions. In developing countries, however, this method has had only a limited impact due to the cost
and complexity of properly screening and treating women.

Vaccines against HPV infections are likely to be a cost-effective and practicable means to reduce
incidence of cervical cancer. Two candidate HPV vaccines, both protecting against new and persistent
infections with the most common cancer-causing HPV types (HPV 16 and 18), and one also protecting
against genital warts (including, in addition, HPV types 6 and 11), are in phase Il clinical trials among
women aged 16 to 25. Marketing applications for these products will be submitted to regulatory
agencies in 2005-2006 for licensure. If licensed, the likely target age will be adolescents and young
women.

In this consultation, current knowledge on the epidemiology of HPV and cervical cancer, HPV vaccine
trials and the predicted cost—effectiveness of HPV vaccine were reviewed and plans for further data
collection in these areas were presented. Programmatic issues related to future HPV vaccine
introduction were discussed, and the outstanding information requirements for making evidence-based
policy decisions were identified. The main outstanding gaps include:

o evaluation of vaccine safety and efficacy (immunogenicity and prevention of persistent HPV
infection) in Africa, particularly populations with high HIV prevalence;

« evaluation of the immune response to vaccine at school entry (when contact with girls would be
much easier than in later years) and in infancy — e.g. at age 9-12 months, together with measles
vaccine or measles, mumps and rubella (MMR) vaccine;

o evaluation of simultaneous administration of HPV vaccine with other vaccines such as tetanus
toxoid (TT), measles, mumps and rubella vaccines;

« development of toolkits with applied research and surveillance methodologies, to enable countries
to conduct local assessments of:

- knowledge and attitudes of health professionals, teachers, community leaders, parents and
adolescents regarding HPV, cervical cancer and HPV vaccines;

- coverage and quality of adolescent health services; and

- methods for monitoring and evaluating HPV vaccination programmes.



WHO will work in consultation with expert advisors to develop guidelines to assist countries to
integrate HPV vaccination into their immunization, cancer control, reproductive health and adolescent
health programmes.



1. Introduction

Cervical cancer is the leading cause of cancer mortality among women in developing countries. There
are estimated to be approximately 500 000 new cases of cancer, leading to about 239 000 deaths each
year (World Health Report, 2004). Over 99% of cervical cancer cases are linked to genital infection
with human papillomavirus, which is the most common viral infection of the reproductive tract
worldwide and infects an estimated 660 million people. While HPV infection resolves spontaneously in
the majority of people, it can develop into chronic infection and, in some women, cervical cancer. The
disease represents a major health inequity, as 80% of cervical cancer victims live in developing
countries. The peak incidence of HPV infection occurs in adolescents and young women, while
cervical cancer typically follows 20-30 years later. Industrialized countries have greatly reduced deaths
from cervical cancer through screening programmes that allow early detection and treatment. These
programmes are expensive and difficult to implement in low-income countries.

Vaccines against HPV infections have the potential to be a more practical and cost—effective way to
reduce the incidence of cervical cancer. Two candidate HPV vaccines, both protecting against the most
common cancer-causing HPV types (HPV 16 and 18), and one also protecting against genital warts
(including in addition, types 6 and 11) are currently undergoing large phase Il clinical trials among
women aged 16 to 25. In anticipation of the licensure of HPV vaccines within the next 2-3 years, the
World Health Organization convened this consultation on 14-15 April 2005, to review available data
and planned work on the epidemiology of HPV and cervical cancer; the efficacy, acceptability and
cost—effectiveness of HPV vaccines; and the potential to integrate HPV vaccination with existing
immunization programmes. The consultation aimed to identify gaps in the information needed to make
recommendations regarding future use of HPV vaccines. Following the consultation, WHO will create
an expert advisory group that will assist WHO and its Member States in generating guidelines for
accelerating the safe and effective use of HPV vaccines to reduce the incidence of HPV vaccine-
preventable cervical cancer and precancerous lesions. A short meeting of potential participants of the
group was held on 15 April, following the open consultation and update on HPV vaccines. The main
recommendations from the closed session are included in this report.

The consultation was opened by Ms Joy Phumaphi, Assistant Director-General, Family and Child
Health cluster, WHO, who welcomed the participants to the meeting. Ms Phumaphi highlighted the
exciting prospects for HPV vaccines as an additional tool to prevent cervical cancer. The impact may be
especially high in areas where it has not been feasible to implement an effective screening and early
treatment programme. At the same time, several challenges must be met. Screening programmes will
still be useful for detection of existing cancers, precancerous lesions and new cases that would arise
despite vaccine use, since types other than those included in the vaccine also cause cervical cancer. The
future systematic use of HPV vaccines in developing countries may depend on data on the local
epidemiology of HPV and cervical cancer, bridging studies of vaccine effectiveness and acceptability,
financial resources, and the feasibility of vaccinating adolescents. Ms Phumaphi lamented the lack of
inclusion of sites in sub-Saharan Africa in vaccine trials to date, and emphasized the need to understand
the effects of vaccines in areas of high HIV prevalence.



2. Presentations

The causative role of HPV in anogenital and other cancers (Prof. Harald zur Hausen)

106 genotypes of human pathogenic papillomaviruses have been identified, and their genomes are fully
sequenced. Available data indicate that there are more than 100 additional genotypes, showing the
heterogeneity of this virus family. According to phylogenetic classification, the high-risk types fall into
two “clades”, which are species separated into groups of near neighbours on the phylogenetic tree.

The causative role of certain HPV types in cancer was reviewed in an evaluation at the International
Agency for Research on Cancer (IARC) in February 2005 (Table 1). The consensus was that there is
sufficient evidence for carcinogenicity of the anogenital tract for types 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59 and 66 (the "high-risk" types of HPV). Some case—control studies also point to a role of
HPVs 26, 68, 73 and 82 in cervical cancer, but they are found relatively rarely. There is possible
carcinogenicity of HPV 6 and 11, which although not being associated with cervical cancer, are
consistently detected in the rare Buschke-Léwenstein tumours converting into verrucous carcinomas of
the vulva. In the skin, some types of HPV Genus 3 are possibly carcinogenic to humans. HPV 5 and 8
are considered as carcinogenic for patients with epidermodysplasia verruciformis.  No major role has
been found for HPV in oesophageal cancer.

Table 1: Papillomavirus types involved in different human cancers

Type of Cancer Papillomavirus types involved Percentage of cases
HPV-positive
Cervical 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, | >95
66 (26, 68, 73, 82)
Vulval: Basaloid 16, 18 >50
Warty 16, 18 >50
Keratinizing 16 <10
Penile: Basaloid 16, 18 >50
Warty 16, 18 >50
Keratinizing 16 <10
Vaginal 16, 18 >50
Anal 16, 18 >70
Oral cavity and tonsils 16, 18, 33 ~25
Nail bed 16 ~75

Cofactors for the development of cancer include smoking tobacco and increasing parity. The role of
nutrition and the inflammatory sexually transmitted infections (STIs), chlamydia and genital herpes, is
debated. A systematic review of cervical cancer and the use of hormonal contraceptives found an
increase in risk with increasing duration of use, but more data are needed on the extent to which the
observed associations remain after use of hormonal contraceptives has ceased (Smith et al., 2003).
There is no convincing evidence that condom use reduces the risk of HPV infection. Some studies
show a reduction in risk for genital warts, moderate or high-grade cervical intra-epithelial neoplasias



(CIN 2 or 3), or cervical cancer, but data on protection against these endpoints are not consistent
(Manhart & Koutsky, 2002). Circumcision may be associated with reduced transmission.

The evidence for high-risk HPV being the primary cause of cervical cancer is exceptionally strong and
includes the following (zur Hausen, 1999): viral genes (E6/E7) are present and uniformly active in
cervical cancer cells; the E6/E7 genes possess growth-promoting and transforming activity; the
malignant phenotype of cervical cancer cells depends on the expression of these viral oncogenes, and
epidemiological prospective and case—control studies identify high-risk HPV as the major risk factor for
cervical cancer.

Discussion focused on whether there was cross immunity between viral types and whether, on
resolution of initial infection, the virus was fully cleared by the immune system in those who did not
maintain a chronic infection. The views expressed were that there was immunological clearance of the
virus. The virus could persist if the immune system was incompetent. There is no evidence of cross-
immunity between L1 antigens, but the L2 antigen might provide relatively low group-specific cross-
type protection.



The global epidemiology of HPV and cervical cancer (Dr Nubia Mufioz) and proposals for
further data collection (Dr Sylvia Franceschi)

There are an estimated 409 400 new cases of cervical cancer in developing and 83 400 cases in
developed countries annually. The highest incidence rates are observed in sub-Saharan Africa and Latin
America. Incidence rates are now low in developed countries, but this pattern is relatively recent.
Before the introduction of screening programmes in the 1960s and 1970s, the incidence in developed
countries was similar to developing countries today. India, with over 130 000 new cases estimated to
occur in 2002, accounted for approximately 25% of the world’s burden of cervical cancer.

There are substantial global data on the prevalence of cervical cancer and its precursors, and on the
distribution of HPV types among patients with cancer or precursor lesions. These data derive from a
total of over 3600 women with incident, histologically confirmed cervical cancer, in two IARC multi-
centre studies. The International Biological Study on Cervical Cancer recruited women with cervical
cancer in 22 countries, and multi-centre case—control studies recruited women with cervical cancer in
10 countries in Africa, the Americas, Asia and Europe. PCR-based methods were used for the detection
and typing of HPV DNA in cells from tumour biopsies and/or cervical Pap smears. Results from these
studies have shown that HPV is a necessary cause of cervical cancer and that high parity, long-term use
of oral contraceptives and tobacco smoking are important cofactors.

The five most common HPV types in squamous cell cervical carcinoma vary to some extent by region,
as illustrated in Figures 1a and 1b (see Mufioz et al., 2004a, for full details). In all regions, types 16 and
18 are the most common, together accounting for 73.5% of cancers in Asia, about 65% in Africa and
central/south America, and 71.5% in Europe and the United States. The next most common genotypes
include types 45 in Africa and Asia; 31 in Latin America, 33 in Europe and North America and 58 and
52 in Asia.



Figure 1: Cumulative percentage and numbers of cervical cancer cases attributed to the most frequent
HPV genotypes, in women aged 15 years and older, in (a) Europe and North America and (b) Central-South

America
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Source: Reproduced with permission of John Wiley & Sons from Figure 1d and 1b of Mufioz et al. (2004a).
© 2004 Wiley-Liss, Inc., A Wiley Company

IARC is also collecting data on the distribution of HPV types in women with normal cervical cytology,
through cross-sectional surveys in 15 countries. Low-risk, intermediate-risk and high-risk areas are
represented, and each survey includes approximately 1000 women, with 100 women per 5-year age
group between 15 and 65+ years. A standardized risk factor questionnaire is administered. Overall
HPV prevalence varies 20-fold, from 1.4% in Barcelona, Spain, and 1.6% in Hanoi, Viet Nam, to
25.6% in Nigeria; and, in general, it correlates well with the incidence of cervical cancer.

More than 50% of sexually active women become infected by anogenital "high-risk™ types at some time,
of which about 40% are HPV 16 and 18. In a cohort study of Colombian women, the age-specific
incidence of infection with high-risk types was found to be highest in the late teens and 20s, with a
second peak in middle age (Mufioz et al., 2004b; see Figure 2 below). Persistent infection with the
same high-risk type is considered to be a predictor for moderate or high-grade cervical intra-epithelial
neoplasias, and thus an intermediary step on the causal pathway to cancer.
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Figure 2: Age-specific incidence per 100 women-years of high-risk (upper curve) and low-risk HPV types
among cytologically normal women in Bogot4, Colombia, 1993-2001
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Source: Reproduced with permission from the University of Chicago Press from: Mufioz N et al. (2004b). © 2004 by the Infectious
Disease Society of America

Age-specific trends in the prevalence of HPV infection vary between countries. In Bogot4, Colombia,
as well as in Costa Rica and Mexico, there is a bimodal distribution with a first peak in young women
and a second peak in women over 50 years of age, similar to the findings from the prospective study of
HPV incidence in Colombia shown in Figure 2. In Concordia, Argentina, however, prevalence of both
low-risk and high-risk HPV types is highest in women aged <35 years, then falls progressively with age.
A third pattern of age-specific prevalence is seen in Ibadan, Nigeria, where the prevalence of low-risk
and high-risk types is high across all age groups (Figure 3). Similar flat curves for HPV prevalence
have been found in a few areas, particularly rural areas, where cervical cancer incidence is high (e.g.
southern India and Peru) suggesting that the variations of HPV prevalence by age do not only reflect the
natural history of HPV infection but also cohort effects (e.g. differences in the probability of being
infected across different generations of women in different countries).
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Figure 3: Prevalence of cervical HPV DNA by age and HPV type among women with normal cervical
cytology
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Source: IARC Multi-centre HPV Prevalence Survey. Figure kindly provided by Dr Silvia Franceschi

The age-standardized prevalence of HPV 16 infection is fairly similar across all regions, and ranges
from 1.5% in Europe to 3.2% in Africa. The prevalence of other high-risk types, however, is much
higher in Africa (14.6%) than Europe (2.3%), with other regions being intermediate, and similar
differences are seen for the prevalence of low-risk types.

In summary, data so far indicate that overall the prevalence of HPV infection is highest in Africa.
Among women with HPV infection, compared to HPV-positive women in Europe, HPV-positive
women in Africa are relatively less likely to be infected with HPV 16 and relatively more likely to be
infected with low-risk HPV types and high-risk types other than HPV 16 (notably HPV 35). HPV-
positive women in South America and Asia have intermediate patterns of HPV infection (Clifford et al.,
2005). Data from the Middle East are lacking. Dr Silvia Franceschi described IARC's plans to expand
population-based HPV survey to areas of the globe where no current information is available in order to
compare HPV prevalence in young and old women, and the frequency of high-risk HPV types other
than 16 and 18. Priority areas for study are those at high risk for cervical cancer (e.g. sub-Saharan
Africa, Eastern Europe), and those where social changes and/or urbanization may increase HPV
infection among young generations (e.g. China, Mongolia, Turkey).

Constraints on interpreting the data on HPV prevalence among women with normal cervical cytology
were discussed. The Middle East and sub-Saharan Africa have been underrepresented in these surveys
and more data are needed to represent the wide range of settings in these regions. To date, there are
relatively few data from girls aged 10-15 years. The data are from cross-sectional surveys, and hence
differences in age-specific rates of cancer and of HPV may reflect either true age-specific differences in
risk, or cohort effects (changes over time in risk), or both. In addition to between-country variation,
there are interesting differences within countries. In Viet Nam, for example, HPV prevalence and
cervical cancer incidence in Ho Chi Minh are about six times higher than in Hanoi city, clearly for
historical rather than genetic reasons. Such differences should be further explored to understand their
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causes. HPV prevalence can change rapidly with changes in lifestyle, thus even countries such as
China, where HPV prevalence is currently very low, need to monitor the situation closely.

Dr Franceschi also presented IARC's suggested approach to the future post-licensing evaluation of the
impact of HPV vaccines. The prevalence of HPV is expected to decline in a vaccinated population, but
the vaccine effect can be confounded by changes in sexual behaviour. HPV types not included in
vaccine can act as "controls” to account for any background changes in HPV prevalence that are not
related to vaccine. Thus, one way to evaluate vaccine impact would be to monitor the ratio of
HPV 16/18 to other high-risk types, which should be lower in follow-up studies after vaccine
introduction than in baseline studies before vaccine introduction.
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Update on HPV vaccine trials (Dr Elaine Esber and Dr Gary Dubin)

Two pharmaceutical companies, GlaxoSmithKline (GSK) and Merck & Co., Inc., have developed
candidate prophylactic HPV vaccines and presented updates on their vaccine evaluation programmes.
The US National Institutes of Health developed a candidate HPV 16 vaccine but subsequently
concentrated its resources on testing the commercially viable GSK vaccine candidate in independent
trials in Central America. At the time this decision was made, Merck’s trials were already well
underway. The vaccines are developed from DNA-free virus-like particles (VLPs), synthesized by self-
assembly of fusion proteins of the major capsid antigen L1. Merck's vaccine is a quadrivalent vaccine
containing L1 VLPs of types 6, 11, 16 and 18 expressed in S. cerevisiae yeast. Inclusion of types 6 and
11 in a prophylactic vaccine is expected to prevent more than 90% of cases of genital warts and to
protect against the early cervical dysplasia seen with types 6 and 11. GSK's vaccine contains VLPs of
types 16 and 18 and is based on recombinant baculovirus technology.

These candidate vaccines are expected to be able to prevent about 70% of cervical cancer cases
worldwide, among women who have not yet been infected with HPV of high-risk types (to date, there
are no predictions regarding prevention of cancer among women who have already experienced an
infection). The prevalence of types 16 and 18 varies between countries, however, and the coverage
would be slightly lower (around 65%) in Latin America and sub-Saharan Africa. A vaccine that
included the seven most common HPV types worldwide (16, 18, 45, 31, 33, 52, 58) is predicted to be
able to prevent 87% of all cases, with little regional variation. It was noted, however, that addition of
multiple new VLP types in a single vaccine might present technical hurdles for manufacturers.

Proof of principle studies by both companies have given highly promising results. Vaccine efficacy was
100% in preventing persistent HPV infection by the genotypes included in the vaccine, in both studies
(Koutsky et al., 2002; Harper et al., 2004; Villa et al., 2005). Persistent HPV infection is a key
biological intermediate in cervical carcinogenesis. There are also encouraging results concerning
prevention of cervical intra-epithelial neoplasia.

Pivotal trials of efficacy against CIN 2/3+ (high-grade precancerous dysplasia associated with a vaccine
type) are ongoing in young women aged 15-25 years. Merck expects to submit a licence application to
the United States Food and Drug Administration (FDA) in the fourth quarter of 2005, and GSK expects
to file in EU/International in 2006. Merck's phase Il trials of its candidate vaccine (Gardasil™) have
enrolled over 25 000 women in 34 countries, at about 150 sites. The programme will have up to 3.5
years of post-vaccination follow-up, and will define efficacy against vaccine type-related CIN 2 or
worse, all grades of CIN, and genital warts. In the participating sites in the Nordic region, which has
mass-screening programmes and legislation that allows registries to use data for research, long-term
follow-up will be conducted to evaluate the duration of efficacy and long-term safety.

GSK's vaccine is being evaluated in two phase 111 trials covering over 90 sites in 15 countries. A global
multi-centre trial is enrolling 18 000 women aged 15-25 years in Asia Pacific, Europe, Latin America
and North America. The National Cancer Institute (NCI) efficacy study is a population-based trial in
Guanacaste, Costa Rica, that is enrolling about 12 000 women aged 18-25 years. Both trials are
assessing CIN 2 and worse endpoints.

Both companies are including in trials women who already have evidence of prior or ongoing HPV
infection, but the primary endpoint will be evaluated among women who were HPV-naive at
recruitment. Data may eventually be available, therefore, on efficacy against CIN 2 or more severe
conditions among women who had HPV infection prior to vaccination. This would greatly help to
define the upper age limit to initiate vaccination. Bridging immunogenicity and safety studies are being
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conducted in younger age groups, down to 9 years of age (boys are included in Merck's studies) and in
women >23 years old. Efficacy (infection and CIN) in women aged 24 to 45 years will be demonstrated
through large trials by both companies. Merck has recently begun a trial among HIV-infected persons
in the USA.

Men have high rates of genital warts, and transmit HPV to women, while homosexual men are at
increased risk of anal cancer. Merck has, therefore, a vaccine evaluation programme in boys and young
men, in studies to evaluate efficacy against genital warts, HPV infection and anal precancer.

Immune correlates for protection and the ability to bridge between populations were discussed. It was
pointed out that if the vaccine had a high efficacy as predicted, the breakthroughs required to determine
correlates of protection would not be available. If bridging studies showed immune profiles similar to
those found in the efficacy trials, it would be fair to assume a likely similar efficacy. The situation
would be more difficult, however, if immune markers (e.g. serum antibody levels) were lower in the
subjects included in the bridging studies than in the efficacy studies, because the protective level of
antibody required is not known and thus the clinical significance of any difference in antibody levels
would be difficult to interpret.

There is also a lack of an identified marker for predicting the duration of protection. This will have to
come from longer-term follow-up of vaccine recipients. As is the case with other vaccines, a decline in
antibody levels over time is being seen, despite continued efficacy in phase Il trials, and the
implications of this decline in antibody levels are not known. The meaning of persistence of antibody is
also not known or whether priming the immune system will be sufficient for long-term immune
memory. The presence of local antibodies was queried. These were found in phase Ila studies and are
being studied in the phase 1l trials, though the significance is unknown.

The potential administration of HPV vaccines concurrently with other vaccines was discussed, and
although data on simultaneous administration are not currently available, co-administration studies are
underway and further studies are planned.

The possibility of replacement of one viral type in a niche created by vaccination was discussed, with
the view expressed that while this was a theoretical concern, it was unlikely to be an issue, and will be
explored in large population-level phase IV trials. Conversely, the possibility of cross-protection
against other HPV high-risk genotypes is being evaluated in ongoing trials and, if shown, would lead to
a greater reduction in cervical cancer.

In a related presentation, Dr Matti Lehtinen outlined data that will be obtained in Finland from follow-
up of ongoing phase Il vaccine trials, and from a planned phase IV (post-licensure) vaccine trial. The
objectives of Finnish phase HI/IV high-risk HPV vaccination trials are to define vaccine efficacy
against high-risk HPV infection and its long-term sequelae; evaluate the means for significant reduction
of common high-risk HPV infections and establish new public health policy against the common STls
and their sequelae. Altogether 7000 girls aged 16-17 years participating in the phase Il HPV
vaccination trials, and 22 000 non-vaccinated girls aged 18-19 years who would have been willing to
participate in the phase Il trials, will be passively followed up to detect new cases of cervical
carcinoma precursors through the population-based Finnish Cancer Registry. General cross-over
vaccination may not be organized because the girls will be invited to participate in organized screening
for cervical cancer starting at the age of 25 years. The first intention-to-treat analyses on vaccine
efficacy against cervical cancer are anticipated in 2012 and 2014.

A community (HPV or hepatitis B vaccine) randomized phase 1V trial is planned to start in 2006 in
Finland and has been submitted for funding and to appropriate ethical review committees for approval.
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The protocol aims to stratify communities by STI and cancer history; randomize communities to HPV
vaccine or hepatitis B vaccine, and vaccinate up to 70 000 adolescents before sexual debut in four birth
cohorts of 13-14 year old girls, within two school years. Cross-over vaccination will be conducted
after 3-5 years. Assumptions underlying the trial design are that prevalence of high-risk HPVs is 20%
by the age of 18-19 years among girls in non-vaccinated communities, and prevalence is reduced by
65-95% by the age of 18-19 years in communities where 30% to 70% of the preadolescents received
HPV vaccine. This community randomized phase IV trial is considered feasible in Finland provided
Cross-over vaccination is organized.
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Cost effectiveness of HPV vaccines (Dr Sue Goldie and Dr Evan Myers)

Research groups led by Dr Sue Goldie and Dr Evan Myers have developed comprehensive state-
transition Markov models of the natural history of HPV and cervical cancer that are used to project
cancer incidence and mortality, life expectancy, lifetime costs and incremental cost—effectiveness ratios
(i.e. the net increase in health care cost divided by its net additional health benefit, compared with the
base-case strategy) associated with different cancer prevention policies. The approach taken is to
develop a computer-based model of the natural history of disease (Figure 4). The models simulate a
cohort of women beginning at e.g. age 12 and follow them through to e.g. age 85 years. Movement
through the health states of the model (i.e. HPV infection, CIN 1, CIN 2-3, cancer) over time is based
on transition probabilities derived from a combination of clinical and economic data from multiple
published and unpublished sources (clinical trials, cohort studies, national surveys, databases). The
models are calibrated to achieve the best possible fit to population-based data in a given setting (that
may be global or country-specific) and validated by predicting outcomes that are compared for
consistency with observations from independent data. Different interventions are then “simulated” to
estimate their consequences (e.g. life expectancy, quality of life, costs).
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Figure 4: Disease simulation model
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These models have been validated and published for the United States (see e.g. Goldie et al., 2003;
Kulasingam & Myers, 2003). In collaboration with WHO, the models are being applied to other settings,
exemplified by the United Republic of Tanzania and India (Chennai and New Delhi).  Strategies
assessed have included vaccination (initiated at age 12 years or at a later age), cytological screening
(varying numbers of screening visits using different screening methods, e.g. direct visual inspection,
Pap smear, or HPV testing, at different ages), and combined vaccination and screening strategies.
Sensitivity analyses assess the effects of variation in assumptions regarding quality and coverage of
cervical cancer screening, vaccine efficacy and coverage, waning immunity and competing risks
associated with prior infection with non-16/18 HPV types in vaccinated women. The assumed cost for
vaccine was US$ 2 per dose, but sensitivity analysis was done for varying costs of up to $6 per dose
(the anticipated prices of the vaccine for private or public markets are not yet known). Vaccine costs in
the model also included costs of the programme based on a WHO micro-costing of hepatitis B
vaccination. The “no intervention” scenario included the costs of minimum treatment and palliative care.

Although cost components differed between countries, strategies were identified that would be
considered very cost effective. The degree of predicted cancer reduction was most sensitive to the
ability to enhance linkages between screening and treatment (i.e. if lesions are detected, adequate
treatment must be available to make a difference to cancer incidence and survival). Cost—effectiveness
results were most sensitive to the screening target age and costs associated with cancer (treatment or
productivity loss). The choice between different screening methods was most sensitive to test
performance and cost.
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Preliminary findings of the Indian case study using base-case estimates suggest that a combination of a
one-time screen with HPV and vaccination may be a cost—effective strategy. Duration of protection
and age that vaccine is given are key considerations. These preliminary results also suggest that
regional differences in cancer incidence will be an important determinant of the effectiveness and cost
effectiveness of a vaccine to prevent infection with HPV. Compared to New Delhi, for example, data
from Madras show a higher risk of cervical cancer. In this setting of high cancer incidence, a combined
strategy of two screening tests or screening and vaccination may be preferable to a strategy that uses a
single screening test or vaccination alone. In the exploratory Tanzanian case study, in the most
optimistic vaccine scenario evaluated (100% coverage, 90% vaccine efficacy with no waning of
protection over time), the lifetime risk of cervical cancer was reduced by nearly 60% with HPV 16/18
vaccination in early adolescence; 12-43% by screening depending on modality and frequency; and 66—
80% by combined vaccination and screening. HPV vaccination in the United Republic of Tanzania
may be promising and a combined approach of vaccination of young girls and single-lifetime screening
in older women is likely to be cost effective. Results were most sensitive to vaccination coverage, cost
of administering the vaccine, and the duration of protection provided by vaccination.

The findings from these and other case studies were reported to be limited by the lack of adequate data
for the following:
« population-based data for HPV prevalence of all high-risk types;

« the natural history of HPV in older women (in places where a second peak in HPV infection occurs,
does this represent new infection or re-activation of latent infection?);

o stage-specific cancer data;
« regional differences in factors not included in the model that may affect when cancer is clinically
detected — access to health care, degree to which symptoms of early cancer are considered abnormal,

etc.;

« data on the costs associated with screening, diagnosis and treatment, including costs of training and
monitoring;

« unidentified heterogeneities in HPV incidence and vaccine effectiveness;

« duration of vaccine effectiveness;

« effect of HIV on vaccine effectiveness and cervical cancer incidence; and

« data on vaccine effectiveness in women who have already been infected.

The lack of inclusion of herd immunity in the vaccination modelling was noted. Potential effects of
cross-protection or of replacement infection, should either of these occur, have not been incorporated.
Dr Goldie briefly described the future plans for use of a transmission dynamics model, which generates
similar results to those of the models published by Dr Geoffrey Garnett. Future work will build on

partnerships with 1ARC, the University of Barcelona and other groups to obtain empirical data to
answer the key uncertainties around the parameters in the model.
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Programmatic issues regarding HPV vaccine introduction (Dr Ciro de Quadros)

Currently, in developing countries, the main vaccines administered to persons in the age group 9-25
years are: tetanus toxoid (up to five doses are administered through routine programmes, usually at
antenatal clinics, and many countries also conduct mass campaigns to deliver two or three doses to
women of childbearing age); and measles and rubella vaccines (through mass campaigns of boys and
girls, usually conducted once in this age group — follow-up campaigns typically target only children
under 5 years of age). In the lowest income countries, there are currently no routine health service
programmes that reach a high proportion of children of this age group on a continuous basis. School
enrolment rates have increased over the last decade or so, but attendance falls rapidly especially in girls.
By age 9, a minority of girls are still in school in many countries, although there is considerable
between-country and within-country variation in school attendance rates by age and sex.

Elimination programmes for measles, rubella and neonatal tetanus have had great success in the
Americas. These programmes have included mass campaigns of women and men and attained very
high coverage. Some campaigns have been conducted among women only, while others included men.
In all instances, acceptance of vaccination has been high in the target age groups, which have extended
up to age 30-40 years. This experience could be built upon to develop annual campaigns for HPV and
other interventions.

There may be several programmatic challenges in introducing HPV vaccines in many countries. On the
one hand, it may seem attractive to link HPV vaccine to tetanus toxoid administration, because both are
targeted to young adult women, have a schedule requiring three or more doses, and have similar
intervals between doses. On closer analysis, however, the following problems with linking these two
vaccines can be anticipated (Jos Vandelaer, UNICEF/WHO, personal communication). TT vaccine
coverage through routine services is only around 50% globally, and much of the vaccine is given to
women who have already had one or more pregnancies (though ideally, immunity to both infections
would be assured before the first pregnancy). TT campaigns ("supplementary immunization activities",
or SIAs) are usually a one-time activity in a given country and target only the districts considered high
risk for neonatal tetanus. Funding for SIAs may not be continued after 2008 as it is expected that most
countries will have completed these activities in the high-risk areas by then, and the emphasis will shift
to ongoing routine immunization. TT is also given to school-aged children, but can be given at school
entry since the duration of immunity is known, and early vaccination offers direct protection to
schoolchildren. In contrast, for HPV vaccine it will be difficult to recommend school-entry vaccination
initially, because data on effectiveness in this age group are not available, data on duration of protection
are not available, and children of this age group are not at risk of HPV infection hence do not gain
immediate direct benefit from vaccination at this age.

For countries with low school attendance among girls aged 9 years and upwards, the most practicable
delivery method may be the conduct of annual immunization campaigns, for example by holding an
"annual young persons immunization month" or an "annual young persons' health month". HPV
vaccination could be combined with other interventions depending on local circumstances. Such
interventions could include any or all of: rubella and/or measles-containing vaccines, tetanus toxoid
vaccine, anthelminthics, bednets, anti-tobacco education, etc.

In the long term, there is considerable interest in studies to determine the potential to integrate HPV
vaccine into routine infant or childhood immunization schedules. Vaccination at school entry would be
more feasible through routine programmes than vaccination of girls after 9 years of age. It will take
many years to generate information that would allow this to be recommended, and hence such studies
should begin as soon as possible. There are theoretical reasons to expect that the response to
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vaccination would be even better in infants than in adults, and hence data that will be obtained on the
kinetics of the response in adults cannot necessarily be extrapolated to infants. Inclusion of one or two
doses of HPV vaccine in infant immunization schedules might mean that only one dose is needed in the
pre-teen or early teen years, which would be much simpler to deliver programmatically. There was
considerable support for the early initiation of the long-term studies that will be needed to answer this
guestion.



21

3. Discussions

Attitudes to HPV vaccines

The discussions on programmatic issues highlighted the need to understand community and
governmental attitudes to HPV vaccines. In many countries, awareness of the role of HPV in cervical
cancer is low. There is also great potential for misperceptions about HPV and HPV vaccines. Examples
of potential misperceptions noted with concern by participants included the following:

o because HPV vaccine is a vaccine against a sexually transmitted infection: "If I'm vaccinated, I'm
protected against all STIs";

o because HPV is sexually transmitted: “Giving a vaccine to prevent it, means health authorities are
encouraging promiscuity”; and

o Dbecause HPV vaccine prevents cervical cancer: "I'm protected and | don't need to get screened™.
In addition:
o there may be confusion between HPV and HIV due to the similarities of the acronyms; and

o there are false expectations among some health professionals that HPV vaccine could reduce
transmission of HIV, because of knowledge that other STIs influence HIV transmission.

Some participants commented that men could be very motivated to receive a vaccine that would prevent
male anogenital cancers. Current trials, however, do not have male cancers as endpoints. In the
absence of data on protection against cancers, HPV vaccines cannot be promoted as vaccines against
cancer in men. It was also noted that one company will request approval for vaccination of both sexes
to prevent both genital warts and cervical cancer, while the other will only label the vaccine for females,
for prevention of cervical cancer. This could create confusion in many countries.

Several participants expressed concern that promoting HPV vaccine as an intervention against sexually
transmitted infection might reduce the acceptability of vaccine in some parts of the world. Although
HPV infection is very common, many women may not perceive themselves or their children to be at
risk for a sexually transmitted infection (often linked with promiscuity and core groups), which may
undermine the cervical cancer primary prevention efforts. On the other hand, in some countries such as
South Africa, awareness of the problems of STIs is high and stigma has been greatly reduced. There is
substantial interest in vaccines that can prevent STls, especially HIV. A vaccine against an STI could
therefore be welcomed. There was agreement that local research will be needed to develop appropriate
materials for information and education activities.

Despite these concerns, the experience from vaccine trials gave cause for optimism, since there have
been very high participation rates in both industrialized and developing country settings. In the USA,
research suggests that acceptability will be high once the vaccine and nature of the disease have been
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explained. Market research often finds people are surprised not to have been better informed, and there
is a low level of knowledge of HPV and cervical cancer amongst physicians and other health care
professionals. In Finland, acceptability among 13 year old girls in a vaccine trial was good with 90%
giving consent. In Costa Rica acceptance for entry into the trial has been 95%. There was consensus
that much needs to be done to educate health professionals and communities about the importance of
cervical cancer, its causes, and the means of prevention through screening and vaccination.
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Information gaps regarding HPV and HPV vaccines

Following the updates on HPV epidemiology and vaccine trials, the outstanding information gaps
relating to the potential future introduction of HPV vaccine into national immunization programmes
were reviewed in small group sessions. Topics highlighted by the groups are summarized in Table 2.

Table 2: Information gaps for development of guidelines

Topic / Area Information needed
Vaccine production Current capacity
and prices Ability to scale-up

Possibility for future technology transfer to emerging manufacturers
Price and tiered pricing prospects

Vaccine schedules

Number of doses needed for adequate protection

Flexibility in the primary immunization schedule, e.g. 2 or 3 doses given 1 year apart instead of a
0, 2, 6 month schedule

Duration of immunity after primary immunization in adolescence/ adulthood

Whether booster doses will be needed

Immunogenicity in children <9 years old, including infants

Duration of immunity after primary immunization of preschool-aged children or of children at
school entry

Safety and efficacy in Africa

Safety and immunogenicity in pregnant women

Safety and immunogenicity in populations with a high prevalence of HIV

Epidemiology of
HPV and cancer

Data on HPV genotype distribution among women with normal cytology, in the areas of the world
where there is currently very little information, such as Africa, China, central Asia and the Middle
East

Age at onset of sexual activity in different countries and regions and its relation to the regional
differences seen in HPV prevalence and type distribution

Investigate whether concurrent causes of immune impairment (parasites, HIV, etc.) contribute to
the high prevalence of HPV types other than 16 in some populations

Conduct surveys to obtain data needed for models of disease transmission, in women aged
around 45 years (for current burden of disease) and women aged around 20-30 years (to predict
future burden of disease). Surveys should include cervical cytology with HPV DNA testing on
cervical cells, HPV serology, and questionnaires on sexual behaviour and other epidemiological
risk factors

Understand the temporal variations in HPV prevalence, e.g. the reported decline in HPV
prevalence in Mumbai, India, in the absence of any intervention

Data on other HPV-related cancers including penile, anal, vulvar, vaginal and oro-pharyngeal
cancers

Natural history of
HPV

Investigate factors important for clearing HPV e.g. host immune response; susceptibility markers
Investigate reasons for the 2 peak in HPV infection — latency versus new infection? Could data
come from vaccine trials?

What is the shape of the curve of HPV infection in different countries and regions?

Surveillance
methods

Develop methods for monitoring trends in HPV prevalence, which can be used to monitor the
effectiveness of vaccination post-licensure: e.g. sentinel surveillance to monitor HPV DNA
prevalence among women at the time of first delivery; inclusion of cervical cancer in studies
using "verbal autopsies"”

Development of
appropriate and
relevant information,
education and
communications
activities

Determine knowledge and attitudes towards cervical cancer prevention, HPV and other HPV-
related diseases, in order to develop messages through consultation with:

Health care providers at all levels

Community leaders including school teachers and religious leaders

Politicians

Parents

Adolescents
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Attitudes of men and women to the potential targeting of HPV vaccine only to women
Attitudes to genital warts and their possible prevention by vaccine

Evaluation of
vaccination
effectiveness post-
licensure

Pre- and post-vaccination surveillance of cervical cancer and HPV-type distribution may be
difficult to achieve worldwide (and variation in the sensitivity of surveillance may lead to false
conclusions), therefore will need to conduct demonstration projects in certain countries (criteria
for country selection to be defined). Potential methods to evaluate impact in demonstration
projects include the following:

e In phased vaccine introduction, use sites introducing vaccine late as "controls" for sites
introducing early (but will the time difference between sites be long enough for lesion
endpoints?)

e Use age groups just older than the designated target age groups as controls

e  Consider community-randomized introduction, with non-placebo control and endpoint of
CIN 2/3 (requires screening to be in place) or cancer (requires registry and diagnostic
services to be in place)

e  Monitor the prevalence of HPV types, and the ratio of types 16&18 to other types, to
control for possible temporal variation in HPV infection due to factors other than
vaccination (e.g. changes in sexual behaviour)

System questions for
design of delivery
strategies

Human resource and other capacity

Infant first dose of diphtheria—tetanus—pertussis (DTP1) coverage through routine services (as
indicator of access to health services) and coverage and cost of previous immunization
campaigns (as indicator of ability to implement supplementary immunization activities)
School attendance rates by age and sex (note, actual attendance may be very different from
official enrolment rates)

School health services in place, and their coverage

Adolescent health services in place, and their coverage

Acceptability of different potential strategies among different groups

Financing options and potential sources of funding — experience in financing immunization,
reproductive health, cancer control; local fund-raising capacity

Cervical cancer-screening programmes in place; their coverage, quality, cost and impact
Ability to establish screening as part of comprehensive cervical cancer control

How will programmes be monitored — vaccine coverage; HPV prevalence and serotype
distribution; cervical cancer mortality?
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4. Update on work by PATH and WHO
In the field of HPV and HPV vaccines

PATH (Dr Jacqueline Sherris)

Many of the data outlined in Table 2 will be generated from ongoing trials and acceptability studies that
companies are conducting, and from projects planned at Harvard (modelling of costing issues), IARC
(epidemiology of HPV and cervical cancer), in Finland (evaluation of vaccine effectiveness), and at
PATH and WHO, with support from the Bill and Melinda Gates Foundation and other sources. PATH
and WHO presented overviews of their work relating to HPV vaccines and their future plans.

Dr Jacqueline Sherris summarized past work at the Program for Appropriate Technology in Health
(PATH) relating to cervical cancer prevention, funded by the Bill and Melinda Gates Foundation. The
Alliance for Cervical Cancer Prevention (www.alliance-cxca.org) has assessed the safety and
effectiveness of new screening and treatment approaches; developed service-delivery guidelines for
using new technologies and protocols; involved communities in programme planning, implementation
and evaluation; and advocated for appropriate and effective cervical cancer prevention programmes.
Through their work, they have found that demand for cervical cancer prevention services is strong
among women and communities, and that organized prevention programmes are feasible and can be
integrated with existing services. The START (Screening Technologies to Advance Rapid Testing)
project aims to develop rapid biochemical tests appropriate for low resource settings that detect
precancerous cervical lesions. These tests (for HPV DNA and HPV protein biomarkers) may enhance
acceptability and coverage, reproducibility of results and equity of service delivery, as well as accuracy
and cost effectiveness of testing. PATH’s work related to HPV vaccine aims to advance HPV vaccines
and promote evidence-based cervical cancer prevention approaches. In the planning phase from April
2005-March 2006, PATH aims to build partnerships with industry; complete an investment case for
HPV vaccine using the Global Alliance for Vaccines and Immunization (GAVI) framework; clarify
GAVI, UNICEF, and Pan American Health Organization (PAHO) Revolving Fund positions on HPV
vaccine and develop a strategy for working with international/regional procurers in 2006-2009. They
aim to complete four country assessments of preparedness for HPV vaccine introduction: two in Asia,
one in Latin America, and one in Africa. Findings related to programme capacity, policy readiness,
sociocultural issues, service-delivery options, clinical study needs and so on, will be synthesized and
used to inform all other planning components. PATH will integrate HPV vaccine information into the
Alliance for Cervical Cancer Prevention (ACCP) information/advocacy mechanisms, update the report
HPV Vaccines: Promise and Challenges, and survey stakeholders to understand information needs, in
order to develop an advocacy/communication plan for 20062009, in collaboration with WHO. By
March 2006, they expect to have a detailed road map for 4-5 years of work to provide evidence and
establish systems for introducing HPV vaccine in several developing countries in different geographic
regions.

WHO (Dr Teresa Aguado, Dr Nathalie Broutet)
Dr Teresa Aguado summarized the work of the WHO Initiative for Vaccine Research (IVR) in the field

of HPV vaccines. In the last six years, WHO has hosted technical meetings on the status of
development of prophylactic vaccines against HPV infection; the assessment and harmonization of


http://www.alliance-cxca.org/

26

laboratory diagnostic procedures related to HPV vaccine research and development; the development of
international HPV reference reagents; and key issues for HPV vaccine trials. The report of the 2003
meeting on HPV vaccine efficacy outcomes (Pagliusi & Aguado, 2004) summarized the expert advice
for decisions regarding endpoints for clinical trials, with recommendations on endpoints for evaluating
HPV vaccine efficacy and additional research for evaluating HPV vaccines in developing countries,
including long-term studies to evaluate duration of vaccine protection, and ethical considerations for
HPV vaccine efficacy trials.

WHO launched international collaborative studies to harmonize HPV reagents for diagnostic reagents,
and reviewed the data at a technical workshop in 2003; generated data on manufacturing costs of HPV
vaccine candidates based on current technologies; updated data on HPV type-specific prevalence in
cancer and lesions worldwide, in collaboration with IARC (Clifford et al., 2003a; 2003b); assessed
manufacturing capacity for recombinant vaccines in developing countries, and assessed intellectual
property issues related to HPV vaccines. WHO has created a basis for public—private partnerships, e.g.
by obtaining a commitment from major industrial groups to collaborate with the public sector; provided
expert advice for regulatory pathway decisions at FDA and European Medicines Evaluation Agency
(EMEA) regarding endpoints for clinical trials, raised interest in HPV vaccine at different levels:
internal, with the reproductive health and cancer programmes, and external, disseminating information
and "advocating" for a coordinated public sector effort.

Future work of WHO IVR aims to facilitate the evaluation and review of clinical data, by harmonizing
and standardizing laboratory procedures and creating a global HPV laboratory network to facilitate
vaccine licensure and monitoring in developing countries. International Standard Reagents, with
standard operating procedures for their use in HPV DNA and antibody detection assays, will be
developed to facilitate the evaluation of virological and immunogenicity data. National regulatory
authorities in developing countries will be supported through the Global Training Network to oversee
HPV vaccine studies and vaccine use.

An international multi-disciplinary policy platform will be created to set a global agenda for future
HPV vaccine introduction in consultation with regions and countries, and guidelines for HPV vaccine
introduction will be developed. Information will be disseminated partly through a WHO Information
Centre on HPV and Cervical Cancer, to facilitate global, regional and country-specific decisions on
current and novel options for cervical cancer prevention.

Dr Nathalie Broutet and colleagues summarized the work of WHO's Reproductive Health and Research
(RHR) group in the field of HPV and cervical cancer, which is conducted in close collaboration with
IVR and the Programme on Cancer Control. A manual on Comprehensive Cervical Cancer Control: A
Guide to Essential Practice, will be ready by the end of 2005. This has been developed in collaboration
with IARC, the International Atomic Energy Agency, and the ACCP, from the perspective of providers
at different levels of the health care system. It covers the continuum of care, including understanding
anatomy, physiology, prevention, counselling, health education, screening, treatment of pre-invasive
and invasive disease, and palliative care. The manual has been reviewed in depth in China, Egypt,
India, Lithuania, Trinidad and Zimbabwe.

RHR is piloting the implementation of screening services by visual inspection (VIA) at health centre
level, as well as the treatment of VIA-positive lesions by cryotherapy at the district hospital, in a total of
seven sites in Madagascar, Malawi, Nigeria, Uganda, the United Republic of Tanzania, Zambia and
Zimbabwe. The aim of this project is to assess the adherence to and the feasibility of implementing a
cervical cancer prevention programme based on a VIA and cryotherapy approach in Africa. It is hoped
that this will provide information on methods to enhance access to cervical cancer screening and
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increase utilization of screening services. This information will be important for scaling up the
programme to reduce the incidence of invasive cervical cancer.

RHR is also sponsoring research on HPV in HIV-positive pregnant women. The overall study objective
is to increase knowledge on the natural history of HPV infections in HIV-seropositive women during
late pregnancy and early postpartum and on the prevalence of cervical lesions postpartum. Specific
study objectives are to assess HPV prevalence during late pregnancy and HPV incidence from the last
months in pregnancy to early postpartum; to determine the prevalence of precancerous lesions of the
cervix at three months postpartum and to assess the feasibility of integrating HPV testing during
pregnancy as well as HPV and cytology-based screening in the postpartum visit.

RHR’s approach to product introduction, and in particular for new contraceptives to increase
reproductive choices, has involved the use of a strategic planning tool to identify and prioritize policies
and programmatic interventions; undertaking action research to assess the agreed interventions, and
scaling up the tested interventions.

HPV vaccine is a critical public health need for all women but particularly for poorer women in less
developed countries. The large socioeconomic differences in risk of cervical dysplasia and cancer
(Parikh et al., 2003) raise several questions regarding methods to provide equitable access to an
affordable quality vaccine, and the role of WHO, industry, other partners and private—public
partnerships in facilitating access in less developed countries. For HPV vaccine introduction, strategic
questions identified by RHR include the following:

o How accessible are, and what is the quality of, national immunization and cancer screening services,
and reproductive health information provided by national health and education programmes?

e What are the target populations?

e How can services incorporate the delivery of an HPV vaccine and address the educational and
informational needs?

e How can communities, and particularly women, be empowered to ensure access to and use of an
HPV vaccine?
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4. Recommendations from the HPV
meeting

By 2006, data on efficacy of HPV vaccines against CIN 2 or more severe conditions caused by HPV 16
and 18 will be available for women aged 15-25 years, from at least one company. Vaccines may be
licensed with a label for this age group, or, if bridging immunogenicity data are accepted, for females
aged 9 years and upwards. One of the vaccines may also be approved for vaccination of males.

Globally, the primary aim of HPV vaccination will be to prevent cervical cancer. At least in the short
term, vaccination will be targeted to women and young girls, either from age 15 years or age 9 years.
The upper age limit may depend on the epidemiology of HPV infection in the country or region, and on
data that will accrue on the effectiveness of HPV vaccines in women who have prior HPV infection of
the types included in the vaccine.

There was consensus that countries will expect guidance from WHO as to the place of HPV vaccine in
their disease control programmes, once HPV vaccines are licensed. Since it is likely that at least one
vaccine will be licensed in 2006, WHO was urged to begin writing guidelines now. HPV vaccine will
be an additional tool in the strategies to reduce morbidity and mortality from cervical cancer but will
not replace screening and early treatment. Guidelines on HPV vaccine use should, therefore, be
developed through an integrated approach with adolescent health, reproductive health and cancer
control programmes at national and international levels.

The priority information needs for the development of guidelines on HPV vaccine use can be
summarized from a public health viewpoint as follows:

What would a Minister of Health want to know before introducing HPV vaccine?

1. What is the burden of disease related to HPV in their country, or in a country of similar

demographic circumstances in the same region?

What are population attitudes towards cervical cancer and HPV?

3. What is the peak age of infection with HPV, and what are the implications for the choice of target
age group?

4. What is the number of doses needed to generate adequate immunity through the high-risk period,
and, in particular, is it possible to use a two-dose vaccination schedule instead of a three-dose
schedule?

5. Might HPV vaccination be integrated in the infant immunization schedule, or at school entry, at
any time in the future, with or without a booster dose just before the high-risk period?

6. Can the vaccine be administered simultaneously with other vaccines, such as those containing

measles and rubella vaccines and tetanus toxoid?

What are the cold chain requirements for the vaccine?

8. What is the cost of the vaccine, and what are potential mechanisms to finance this?

n

~

Additional research should be promoted to answer the information needs detailed in Table 2 and
prioritized above. Much of this research is already planned by vaccine manufacturers, IARC, Harvard
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and others. The main gaps for which research is needed but for which definite plans and sources of
funds have not yet been identified include:

o evaluation of vaccine safety and efficacy (immunogenicity and prevention of persistent HPV
infection) in Africa, particularly populations with high HIV prevalence;

« evaluation of the immune response to vaccine at school entry (when contact with girls would be
much easier than in later years) and in infancy (e.g. at age 9-12 months, together with measles or
MMR vaccine);

o evaluation of simultaneous administration of HPV vaccine with tetanus toxoid, measles, mumps
and rubella vaccines;

« development of toolkits with applied research and surveillance methodologies, to enable countries
to conduct local assessments of:

- knowledge and attitudes of health professionals, teachers, community leaders, parents and
adolescents regarding HPV, cervical cancer and HPV vaccines;

- coverage and quality of adolescent health services; and

- methods for monitoring and evaluating HPV vaccination programmes.

WHO should work with partners to identify the means to enable this research to be conducted as soon
as possible. WHO and partners should help countries create awareness and conduct education and
information activities, taking care to avoid potential misperceptions such as those noted during this
consultation. The vaccine should be promoted as a vaccine to prevent cervical cancer, but the fact that
HPV is sexually transmitted needs to be acknowledged. Infection is widespread and virtually all
women are at risk. It should be made clear that it is not only promiscuous people who acquire HPV
infection. One suggestion was that the vaccine be called a vaccine against a "sexually transmitted
cancer virus". Public health messages with respect to HPV vaccine should be clear, and consistently
promoted by all partners. The development of toolkits for local assessments will enable countries to
develop messages that are appropriate for the local situation.

WHO will take forward this work through the relevant programmes, regional and country offices, in
consultation with partners and expert advisors.
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