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Human papillovirus (HPV) infection is a well-established cause of cervical and other
anogenital cancers. In many studies, HPV types 16 and 18 have been responsible for
about 70% of all cervical cancer cases worldwide. An HPV vaccine was licensed in
Canada in 2006 and another HPV vaccine is currently being evaluated for licensing.

In 2005 and 2006, two expert meetings were held: the National HPV Vaccine Research
Priorities Workshop held in Quebec City in 2005 and the Master Class: Advanced
Vaccinology for HPV held in Montreal in 2006. In these meetings, key informants

identi ed gaps in knowledge and research priorities for HPV prevention. This came in the
form of priority questions to be answered.

The HPV Research Priorities Abstract Summary 2005-2008 seeks to update Canada s HPV
community on the research related to the priority questions identi ed at the Quebec City
2005 and Montreal 2006 meetings.

The Public Health Agency of Canada (PHAC) and the Canadian Association for
Immunization Research and Evaluation (CAIRE), in partnership with the Canadian Institutes
of Health Research (CIHR) Institute of Infection and Immunity and the Institute of Cancer
Research, held an invitational National HPV Vaccine Research Priorities Workshop on
November 17-18, 2005, in Quebec City. It was attended by 53 Canadian and international
HPV experts and researchers from the areas of vaccines, cancer, and sexually transmitted
infections. The purpose of the meeting was to examine the current status of Canadian

and international HPV vaccine research and develop national research priorities before the
vaccines became approved for use in Canada.

As a follow up to that workshop, the Master Class series was developed as an innovative
strategy to foster partnerships and to facilitate the development of collaborative
infrastructures. Canadian scientists of the various backgrounds met to improve the
prevention of HPV related diseases. The rst Master Class, Advanced Vaccinology for HPV,
was held in September 2006 in Montreal.

The 27 questions presented were ranked as the most important and feasible by the
participants of the Quebec 2005 and the Montreal 2006 meetings. The questions are
answered with recent abstracts containing the relevant keywords. Abstracts were
searched from 2005 to 2008 in the PubMed and Google databases for published and
expert-reviewed research. When the abstracts are edited for brevity, it will be indicated
as edited abstract . Where no abstract was available, relevant content of the published
document was extracted. Four to six abstracts were selected for each research question.
Where less than six abstracts are presented, the literature is currently limited. Notes placed
after the questions will indicate any modi cation to these methods. Please note that no
directly relevant research was located for the following questions: What is the impact of
vaccination on circulating genotypes? Is there a change in the risk of cervical disease
associated with types other than 16 and 187 What are the ethical-legal issues associated
with linking immunization and cancer screening databases?



What is the most ef cient way to deliver
an HPV vaccine program?

Ferko N, Postma M, Gallivan S, Kruzikas D, Drummond M. Evolution of the health
economics of cervical cancer vaccination. Vaccine 2008;26(S):F3 F15.

Abstract

This paper reviews the history of modelling for cervical cancer vaccination. We provide
an interpretation and summary of conclusions pertaining to the usefulness of different
models, the predicted epidemiological impact of vaccination and the cost-effectiveness
of adolescent, catch-up and sex-speci ¢ vaccination strategies. To date, model results
predict a critical role for vaccination in reducing the burden of cervical disease, with cost-
effectiveness being consistently shown across studies using a common threshold of US
$50,000 per QALY, but further clinical and epidemiological data are required to con rm
these ndings. Through this paper, we aim to provide useful insights for decision-makers
as they examine how to best evaluate the potential impact of vaccines against cervical
cancer and determine how to best incorporate vaccination into practice.

Koulova A, Tsui J, Irwin K, Van Damme P, Biellik R, Aguado MT. A brief report: Country
recommendations on the inclusion of HPV vaccines in national immunization programmes
among high-income countries, June 2006 January 2008. Vaccine 2008. [Epub ahead of print]

Abstract

We analysed country recommendations and funding plans nalized through January 2008
for the inclusion of quadrivalent and bivalent human papillomavirus (HPV) vaccines in
national immunization programmes. Fifteen industrialized countries have recommended
HPV vaccine use based on careful review of scienti ¢ evidence and cost-effectiveness.
There was a strong consensus among the guidelines regarding assessment of vaccine
safety and ef cacy, selection of primary target populations for vaccination, vaccine
delivery strategies, and the need for vaccinated females to seek cervical cancer
screening. The analysis informs ongoing discussions in several countries considering
HPV vaccines for national immunization programmes and discussions at the World
Health Organization about global recommendations for HPV vaccine use for national
immunization programmes.

Llamazares M, Smith RJ. Evaluating Human Papillomavirus vaccination programs in
Canada: Should provincial healthcare pay for voluntary adult vaccination? BMC Public
Health 2008 Apr 10;8:114.

Abstract

Background: Recently, provincial health programs in Canada and elsewhere have begun
rolling out vaccination against human papillomavirus for girls aged 9 13. While vaccination
is voluntary, the cost of vaccination is waived, to encourage parents to have their
daughters vaccinated. Adult women who are eligible for the vaccine may still receive it,
but at a cost of approximately CAN$400. Given the high ef cacy and immunogenicity

of the vaccine, the possibility of eradicating targeted types of the virus may be feasible,
assuming the vaccination programs are undertaken strategically. Methods: We develop



a mathematical model to describe the epidemiology of vaccination against human
papillomavirus, accounting for a widespread childhood vaccination program that may

be supplemented by voluntary adult vaccination. A stability analysis is performed to
determine the stability of the disease-free equilibrium. The critical vaccine ef cacy and
immunogenicity thresholds are derived, and the minimum level of adult vaccination
required for eradication of targeted types is determined. Results: We demonstrate that
eradication of targeted types is indeed feasible, although the burden of coverage for a
childhood-only vaccination program may be high. However, if a small, but non-negligible,
proportion of eligible adults can be vaccinated, then the possibility of eradication of
targeted types becomes much more favourable. We provide a threshold for eradication
in general communities and illustrate the results with numerical simulations. We also
investigate the effects of suboptimal ef cacy and immunogenicity and show that

there is a critical ef cacy below which eradication of targeted types is not possible. If
eradication is possible, then there is a critical immunogenicity such that even 100%
childhood vaccination will not eradicate the targeted types of the virus and must be
supplemented with voluntary adult vaccination. However, the level of adult vaccination
coverage required is modest and may be achieved simply by removing the cost burden to
vaccination. CONCLUSION: We recommend that provincial healthcare programs should
pay for voluntary adult vaccination for women aged 14 26. However, it should be noted
that our model results are preliminary, in that we have made a number of simplifying
assumptions, including a lack of age-dependency in sexual partner rates, a lack of sexual
activity outside of the vaccine age-range among females and a uniform age of sexual
debut; thus, further work is desired to enhance the external generalisability of our results.

Shefera A, Markowitz L, Deeks S, Tam T, Irwine K, Garland SM, et al. Early experience
with Human Papillomavirus vaccine introduction in the United States, Canada and
Australia. Vaccine 2008;26(S):K68 K75.

Abstract
Successful incorporation of a new vaccine into a nations vaccination program requires
addressing a number of issues, including: 1) establishing national recommendations;
2) assuring education of and acceptance by the public and medical community; 3)
establishing and maintaining an appropriate infrastructure for vaccine delivery; 4)
nancing the vaccine and the program, in addition to political will. This article reviews
the early experience with implementation of human papillomavirus (HPV) vaccination
programs. It focuses on the United States of America and Canada and provides a brief
report on Australia, where introduction is underway.

Canadian Immunization Committee. Recommendations on a Human Papillomavirus
Immunization Program. Ottawa: PHAC, 2007. Available from:
http://www.phac-aspc.gc.ca/publicat/2008/papillomavirus-papillome/papillomavirus-
papillome-index-eng.php

Edited Abstract

The Canadian Immunization Committee s (CIC) Recommendations on a Human
Papillomavirus (HPV) Immunization Program is the Committee s rst statement
on immunization programs. This statement provides the analysis needed for the
implementation of routine HPV immunization programs. Its objective is to provide



recommendations to federal/provincial/territorial (F/P/T) immunization program
decision-makers with evidence-based information to facilitate program planning in their
jurisdictions.

The CIC recommendations on HPV vaccine programs are based on an analysis of the
epidemiology of HPV, vaccine characteristics, Canadian disease modeling and economic
analyses, as well as on the feasibility and acceptability of HPV immunization programs.
The rst quadrivalent HPV vaccine was licensed in Canada in July 2006. As new
knowledge and new vaccines become available, the recommendations will be reviewed
and updated as needed.

CIC recommends school-based HPV vaccination of one female cohort to be implemented
in all Canadian provinces and territories:
a. Toimmunize 80% of school-aged girls in either grade
4,5, 6, 7 or 8 with the required doses of the HPV vaccine within
2 years of program introduction.
b. To immunize 90% of school-aged girls in either grade 4, 5, 6, 7
or 8 with the required doses of the HPV vaccine within 5 years
of program introduction.

The Canadian disease modeling and economic analyses indicate that vaccinating a grade
4,5, 6, 7 or 8 schoolgirl cohort is a cost-effective strategy. Jurisdictions should consider
their own population characteristics, such as the age at sexual debut and the ability to
reach girls at different ages to achieve maximum vaccine coverage when deciding on their
routine programs.

CIC also indicates that jurisdictions that wish to and are able to consider catch-up
programs could proceed with the inclusion of additional female cohorts. Particular efforts
should be undertaken to achieve high vaccine coverage for routine programs in hard-
to-reach and high-risk populations. Catch-up strategies could also be extended to these
populations.

Ferenczy A, Franco EL. Prophylactic human papillomavirus vaccines: Potential for sea
change. Expert Rev Vaccines 2007;6(4):511-525.

Abstract

Persistent human papillomavirus (HPV) infection is the central cause in the development
of anogenital warts, precancers and cancers of uterine cervix, and a major factor in the
genesis of other malignancies of the lower anogenital and upper aerodigestive tracts.
The burden of disease carries very high medical, nancial and psychosocial costs. The
role of prophylactic HPV vaccines in reducing the burden of disease is discussed in light
of the results of multiple randomized, controlled trials conducted worldwide in thousands
of young females. The review discusses some of the issues that are still unknown,

with respect to long-term vaccine performance, challenges to be overcome to achieve
universal, mass prophylactic HPV vaccination, as well as the potential impact of the
vaccines on primary screening for, and management of, HPV-related anogenital infection
and disease.



What are the knowledge/attitudes/beliefs (KAB) and
acceptability of programs in recipients, providers,
and parents?

Lenehan JL, Leonard KC, Nandra S, Isaacs CR, Mathew A, Fisher WA. Womens
knowledge, attitudes, and intentions concerning Human Papillomavirus vaccination:
Findings of a waiting room survey of obstetrics-gynaecology outpatients. J Obstet

Gynaecol Can 2008;30(6):489 499.

Abstract

Objective: To assess womens knowledge, attitudes, and behaviours related to Human
Papillomavirus (HPV) and HPV vaccination. Methods: A self-administered questionnaire
was completed by 98 women (90.7% response rate) attending a hospital-based
obstetrics and gynaecology outpatient clinic in a mid-size Ontario city. Results: Women
had a moderate level of knowledge of general HPV-related issues, but lacked information
about the ability of barrier contraception to prevent HPV and about characteristics of
HPV vaccination. Women were strongly supportive of HPV vaccination for both male and
female teenagers, but reported low levels of intention to receive vaccination themselves.
Physician recommendation was the most in uential factor in women intention to be
vaccinated, and younger women were more likely to say they intended to be vaccinated.
HPV-related knowledge, level of education, and number of previous sexual partners
were unrelated to womens intentions to receive HPV vaccination. CONCLUSION:
Findings indicate that womens knowledge about HPV vaccination is inconsistent, that
women are supportive of vaccinating both male and female teenagers, and that physician
recommendation and younger age are associated with womens interest in receiving the
vaccine.

Duval B, GilcaV, McNeil S, Dobson S, Money D, Gemmill IM, et al. Vaccination against
human papillomavirus: a baseline survey of Canadian clinicians knowledge, attitudes and
beliefs. Vaccine 2007 Nov 7;25(45):7841-7.

Abstract

We assessed Canadian obstetrician/gynaecologists, family physicians and paediatricians
knowledge, attitudes, and beliefs about HPV infection and prevention, as well as factors
associated with willingness to prescribe HPV vaccines. A self-administered, anonymous
guestionnaire was mailed to 2500 physicians. The participation rate was 51%. Overall,
95% of respondents indicated that the vaccine should be given to girls before the onset
of sexual activity; 80% of respondents felt that the best age for an HPV vaccination
program is <14 years; 88% of respondents intend to recommend HPV vaccines if they
are publicly funded. Several predisposing, reinforcing, organizational, preventive activity
and situational factors were independently associated with the intention to prescribe the
HPV vaccines. Most physicians expect an important bene t from HPV vaccination and
intend to prescribe HPV vaccines (86.7%). To achieve high rates of vaccination coverage,
several modi able factors should be taken in consideration during immunization program
implementation.



Howard M, Koteles J, Lytwyn A, Elit L, Kaczorowski J, Randazzo J. Giving patients
information on abnormal cytology and human papillomavirus: survey of health providers.
Eur J Gynaecol Oncol 2007;28(1):15-7.

Abstract

Objectives: Knowledge of the link between HPV and cervical cancer is low among women.
Health providers may be required to give information and counseling on HPV. This study
surveyed Ontario health providers comfort in counseling women about HPV. Methods:
Physicians, nurses and midwives attending a lecture on HPV completed a questionnaire
(before the lecture) on their comfort level answering questions that a woman with an
abnormal Pap may ask her health provider. Comfort level with knowledge was assessed

on a 7-point Likert scale, with seven being very comfortable. Results: Of the 96 attendees,
57.3% (55/96) were eligible and completed the questionnaire. Two-thirds of respondents were
physicians (61.8%o; 34/55), 38.2% were nurses or midwives (21/55). Telling a partner about
HPV infection was the question about which the most respondents were very comfortable
(69.1% answering 6 or 7) and chances of developing cervical cancer was the item about
which the fewest respondents reported being very comfortable (36.4%). CONCLUSIONS:
Less than one-half to two-thirds of health providers self-reported being very comfortable
answering HPV-related questions that a woman may ask. More information is needed
regarding health providers actual knowledge of HPV and women's wishes for information.

Ogilvie GS, Remple VP, Marra F, McNeil SA, Naus M, Pielak KL, et al. Parental
intention to have daughters receive the human papillomavirus vaccine. CMAJ 2007 Dec
4;177(12):1506-12.

Abstract

Background: Concerns have been raised that parents may be reluctant to have their
daughters receive the human papillomavirus (HPV) vaccine, because of a belief that

doing so might be interpreted as condoning earlier and more frequent sexual activity. We
determined intentions regarding vaccination among Canadian parents and factors that
predicted parental intention to have their daughters vaccinated against HPV. Methods:
Parents of children 8-18 years of age, recruited from across Canada, were asked to respond
to questions in the context of a grade 6, publicly funded, school-based HPV vaccine
program. We performed backward logistic regression analysis to identify factors predictive
of parents intention to have their daughters vaccinated against HPV. Results: Of the 1350
respondents with female children, more than 70% (73.8%; 95% con dence interval

[CI] 715%-76.1%) intended to have their daughters undergo vaccination against HPV. In
multivariable modelling, parents who had positive attitudes toward vaccines (odds ratio
[OR] 9.9, 95% CI 4.7-211), those who were in uenced by subjective norms (OR 9.2, 95%
Cl 6.6-12.9), those who felt that the vaccine had limited in uence on sexual behaviour (OR
3.2, 95% CI 2.2-4.6) and those who thought someone they knew was likely to get cervical
cancer (OR 15, 95% CI 11-2.1) were more likely to intend that their daughters receive the
HPV vaccine. Parents who were older (v. younger) (OR 0.6, 95% CI 0.4-0.8) and those who
resided in British Columbia or Yukon Territory (v. Atlantic Canada) (OR 0.5, 95% CI 0.3-0.9)
were less likely to intend that their daughters receive the HPV vaccine. INTERPRETATION:
Most of the parents surveyed intended that their daughters would receive vaccination against
HPV. Overall attitudes toward vaccines in general and toward the HPV vaccine in particular
constituted the most signi cant predictor of parental intention with regard to vaccination.



Sauvageau C, Duval B, GilcaV, Lavoie F, Ouakki M. Human papillomavirus vaccine and
cervical cancer screening acceptability among adults in Quebec, Canada. BMC Public
Health 2007 Oct 25;7:304.

Abstract

Background: The Pap test has been used for cervical cancer screening for more than four
decades. A human papillomavirus (HPV) vaccine has been approved for use in Canada and
is commercially available now. These two preventive interventions should be considered
simultaneously. General population support is an important factor for the successful
combination of these interventions. The study had two objectives: 1) To assess practices,
beliefs, and attitudes regarding Pap test screening and HPV immunization; 2) To identify
socio-demographic factors for Pap screening and vaccine acceptability. Methods: In 2006,
500 adults were invited to participate in a telephone survey in the region of Quebec

City (urban and rural population, 600 000), Canada. Some neutral and standardized
information on Pap test and HPV was provided before soliciting opinions. Results: 471
adults (18-69 year-olds) answered the questionnaire, the mean age was 45 years, 67%
were female, and 65% had college or university degree. Eighty-six percent of women
had undergone at least one Pap-test in their life, 55% in the last year, and 15% from 1

to 3 years ago. Among screened women, the test had been performed in the last three
years in 100% of 18-30 year-olds, but only in 67% of 60-69 year-olds (P < 0.0001). Only
15% of respondents had heard of HPV. Eighty-seven percent agreed that HPV vaccines
could prevent cervical cancer, 73% that the vaccine has to be administered before the
onset of sexual activity, 89% would recommend vaccination to their daughters and
nieces. Among respondents < 25 years, 91% would agree to receive the vaccine if it is
publicly funded, but only 72% would agree to pay $100/dose. CONCLUSION: There is an
important heterogeneity in cervical cancer screening frequency and coverage. Despite
low awareness of HPV infection, the majority of respondents would recommend or are
ready to receive the HPV vaccine, but the cost could prevent its acceptability.



What are the costs of delivering an HPV
vaccination program?

Debicki D, Ferko N, Demarteau N, Gallivan S, Bauch C, Anonychuk A, et al.
Comparison of detailed and succinct cohort modelling approaches in a multi-regional
evaluation of cervical cancer vaccination. Vaccine 2008;26(S):F16 F28.

Abstract

Mathematical models have been used extensively in the evaluation of chronic diseases
and in exploring the health economics of vaccination. In this study, we examine the value
of having two different cohort models based on similar assumptions, one comprehensive
and one simpli ed, which can be used to evaluate the impact of cervical cancer
vaccination. To compare models, we ran cost-effectiveness analyses in four geographical
regions (Italy, the UK, Taiwan and Canada). We show that the models produce comparable
results and therefore can be used independently. However, as they require different
complexities of data inputs, they are more suited to different circumstances depending
on the level of data inputs available or the complexity of the research question asked.

Rogoza RM, Ferko N, Bentley J, Meijer CJLM, Berkhof J, Wang K-L, et al. Optimization
of primary and secondary cervical cancer prevention strategies in an era of cervical cancer
vaccination: A multi-regional health economic analysis. Vaccine 2008;26(S):F46 F58.

Abstract

With the recent advent of cervical cancer vaccines, many guestions relating to the

best overall prevention methods for cervical disease are beginning to arise. A Markov
model was used across ve geographic regions (Canada, The Netherlands, Taiwan,

UK, US) to examine the clinical bene ts and cost-effectiveness of: (1) vaccination
combined with screening, considering changes to screening-related parameters and (2)
vaccination combined with screening, considering changes to screening policy. Given the
assumptions used in this analysis, adding vaccination to current screening is likely to be
cost-effective in the regions studied. When considering vaccination with several plausible
changes to screening programmes, locations with the most frequent Papanicolaou smear
testing may achieve the most ef ciency gains by adopting a less frequent screening
interval or incorporating HPV testing into their screening practices. Although it

may be bene cial to change screening to maximize ef ciency, the most cost-effective
strategies for vaccination and screening combinations may not lead to the greatest
reductions in cervical cancer; therefore such policy decisions may vary depending on
region-speci c goals. Finally, new screening paradigms such as primary HPV testing
should be considered in future analyses.

Brisson M, Van de Velde N, De Wals P, Boily M-C. The potential cost-effectiveness of
prophylactic human papillomavirus vaccines in Canada. Vaccine 2007;25:5399 5408.

Abstract

Aim: Clinical trials have shown prophylactic human papillomavirus (HPV) vaccines to be
effective against infection and disease. We examined whether HPV vaccination has the
potential to be cost-effective. Methods: A cohort model of the natural history of HPV was



developed, which ts simultaneously Canadian age and type-speci c data for infection,
cervical intraepithelial neoplasia, cervical cancer (CC) and genital warts (GW). Quality-
Adjusted Life-Years (QALYSs) lost and costs were estimated using data from the literature.
Results: Vaccinating 12-year-old girls (ef cacy = 95%, no waning, cost/course = CAN$
400) against HPV-16/18 and HPV-6/11/16/18 is estimated to cost the health provider
CANS$ 31,000 (80%Crl: 15,000 55,000) and CAN$ 21,000 (80%Crl: 11,000 33,000) per
QALY-gained, respectively. Results were most sensitive to age at vaccination, duration of
vaccine protection, vaccine cost and QALY-lost due to GW, and were least sensitive to the
medical costs. Article indicates: results suggest that vaccinating girls aged 12 years
(vaccine ef cacy=95%, no waning) would reduce their lifetime risk of HPV infection, CIN,
CIN2/3 and SCC by 21% (80% credibility interval:17,29, 24% (80%% credibility interval:17,
31) 49% (80% credibility interval:36,60) and 61% (80% credibility interval: 47,73),
respectively.) CONCLUSION: Vaccinating adolescent girls against HPV is likely to be
cost-effective. The main bene t of vaccination will be in reducing CC mortality. However,
unless screening is modi ed, the treatment costs saved through vaccination will be
insigni cant compared to the cost of HPV immunization.

Insinga RP, Dasbach EJ, Elbasha EH, Puig A, Reynales-Shigematsu LM.
Cost-effectiveness of quadrivalent human papillomavirus (HPV) vaccination in Mexico:
A transmission dynamic model-based evaluation. Vaccine 2007;26(1):128 139.

Abstract

We examined the potential health outcomes and cost-effectiveness of quadrivalent
human papillomavirus (HPV) 6/11/16/18 vaccination strategies in the Mexican population
using a multi-HPV type dynamic transmission model. Assuming similar cervical screening
practices, with or without vaccination, we examined the incremental cost-effectiveness
of vaccination strategies for 12 year-old females, with or without male vaccination, and
temporary age 12 24 catch-up vaccination for females or both sexes. The most effective
strategy therein was vaccination of 12-year-olds, plus a temporary 12 24-year-old catch-
up program covering both sexes; whereby HPV 6/11/16/18-related cervical cancer, high-
grade cervical precancer, and genital wart incidence was reduced by 84 98% during
year 50 following vaccine introduction. Incremental cost-effectiveness ratios in the
primary analyses ranged from $3000 (U.S.) per quality-adjusted life year (QALY) gained for
female vaccination strategies to $16000/QALY for adding male vaccination with catch-up.

BC Cancer Agency. A Population based HPV Immunization program in BC.
BC: Cancer Prevention Program, 2006. Available from: http://www.bccancer.
bc.ca/NR/rdonlyres/483D2456-286B-46DA-A12D-69C8E081CCC5/14494/
HPVImmunizationReportJanuary172007pdf

Content

The BC model showed that introducing Gardasil (assuming a cost of $330 for the vaccine
and a booster at $100) would save $54 million in treatment costs over 26 years but at a
cost of around $373.6 million. Thats just saying we re avoiding the cost of treatment,
says Krueger. To break even at the end of 26 years, the vaccine would have to cost $45; a
booster $15. Addresses the questions: How many cancers and other diseases might be
prevented by such a program? What are the expected side effects of the vaccine? Should
an immunization program be implemented in BC?



What is the impact of vaccination programs on cervical
screening programs?

Brisson M, Van de Velde N, De Wals P, Boily MC. Estimating the number needed
to vaccinate to prevent diseases and death related to human papillomavirus infection.
CMAJ 2007 Aug 28;177(5):464-8.

Abstract

Background: A vaccine against human papillomavirus (HPV) types 6, 11, 16 and 18 is
now licensed for use in Canada and many other countries. We sought to estimate the
number needed to vaccinate to prevent HPV-related diseases and death. Methods: A
cohort model of the natural history of HPV infection was developed. Model simulations
were based on 209 different parameter sets that reproduced Canadian HPV type-
speci c data for infection, cervical intraepithelial neoplasia, cervical cancer and genital
warts. The number needed to vaccinate was calculated as the number of women who
would need to be vaccinated to prevent an HPV-related event during their lifetime.
Results: Among 12-year-old girls, we estimated that the number needed to vaccinate to
prevent an episode of genital warts would be 8 (80% credibility interval [Crl]] 5 15) and
a case of cervical cancer 324 (80% Crl 195 757). These estimates were based on the
assumption that the vaccine procures lifelong protection and that its ef cacy is 95%. If
vaccine protection is assumed to wane at 3% per year, the predicted number needed
to vaccinate would increase to 14 (80% Crl 6 18) and 9080 (80% Crl 1040 does not
prevent), respectively. The latter number would be greatly reduced with the addition of
a booster dose, to 480 (80% Crl 254 1572). INTERPRETATION: Our model predictions
suggest that vaccination with the currently available HPV vaccine may signi cantly
reduce the incidence of genital warts, cervical intraepithelial neoplasia and cervical
cancer. However, the bene ts (particularly in terms of cervical cancer reduction)

are highly dependent on the duration of vaccine protection, on which evidence is
currently limited.

Franco EL, Ferenczy A. Cervical cancer screening following the implementation of
prophylactic human papillomavirus vaccination. Future Oncol 2007;3:319-327.

Abstract

The recognition that infection with certain human papillomavirus (HPV) types is a
necessary cause of cervical cancer has opened new fronts in the prevention of this
disease. Primary prevention is now possible via immunization with highly ef cacious
HPV vaccines, and secondary prevention has gained impetus with the advent of
sensitive HPV-DNA testing to improve traditional Pap cytology screening programs.
Although universal vaccination of teenagers and young women is a desirable policy, cost
remains a key obstacle. To achieve cost-effective reductions in cervical cancer burden,
prevention initiatives must consider screening and immunization as integrated and
organized approaches that take advantage of HPV testing as a primary screening test
followed by triage with Pap cytology. This strategy has the added bene t of providing
immunosurveillance of vaccinated populations.



Van de Velde N, Brisson M, Boily MC. Modeling human papillomavirus vaccine
effectiveness: quantifying the impact of parameter uncertainty. Am J Epidemiol 2007
Apr 1;165(7):762-75.

Abstract

The development of models is based on assumptions, which inevitably embed a level of
uncertainty. Quantifying such uncertainty is particularly important when modeling human
papillomavirus (HPV) vaccine effectiveness; the natural history of infection and disease is
complex, and age- and type-speci c¢ data remain scarce and incomplete. The aim of this
study was to predict the impact of HPV-6/11/16/18 vaccination, using a cohort model and
measuring parameter uncertainty. An extensive tting procedure was conducted, which
identi ed 164 posterior parameter combinations (out of 200,000 prior parameter sets)
that t simultaneously HPV type-speci c incidence and prevalence data for infection,
cervical intraepithelial neoplasia (CIN), and squamous cell carcinoma (SCC). Results based
on these posterior parameter sets suggest that vaccinating girls aged 12 years (vaccine
ef cacy = 95%, no waning) would reduce their lifetime risk of HPV infection, CIN1,
CIN2/3, and SCC by 21% (80% credibility interval: 17, 29), 24% (80% credibility interval:
17, 31), 49% (80% credibility interval: 36, 60), and 61% (80% credibility interval: 47, 73),
respectively. If vaccine ef cacy is reduced or vaccine protection is assumed to wane,
uncertainty surrounding predictions widens considerably. Important priorities for future
research are to understand the role of natural immunity and to measure the duration of
vaccine protection because results were most sensitive to these parameters.

Franco EL, Cuzick J, Hildesheim A, de Sanjose S. Chapter 20: Issues in planning
cervical cancer screening in the era of HPV vaccination. Vaccine 2006;24(S3):S3/171
S3/177.

Abstract

Human Papillomavirus (HPV) vaccines will likely have an impact as a preventive strategy
for cervical cancer. Screening for precancerous lesions cannot be discontinued because
vaccination will not protect against HPV types not included in the rst generation of
vaccines. Moreover, protection for the target types, 16 and 18, which are responsible

for most cases of cervical precancerous lesions and cancer, and 6 and 11, which are
responsible for a substantial proportion of low-grade lesions, cannot be expected to

be absolute, and the likely implementation of HPV vaccination in young women will

not impact older groups initially. Cervical cancer control programs will need to be re-
evaluated because the addition of HPV vaccination will make the existing approach of
high-frequency screening by cytology too costly and inef cient for most public health
budgets. Simply making cytology screening less frequent may not be a viable strategy

in light of potential problems that may plague cytology performance in conditions of low
lesion prevalence. HPV testing has the performance characteristics that would make it an
ideal primary screening test in such conditions. Cytology should be reserved for triage of
HPV-positive cases because it is more likely to perform with suf cient accuracy in high-
prevalence conditions. Another advantage of using HPV testing as a primary screening
tool is the opportunity to create infection registries that can link test results from the
same women over time, thus allowing an ef cient and low-cost strategy to monitor long-
term protection among vaccinated women.



Goldie SJ, Goldhaber-Fiebert JD, Garnett GP. Chapter 18: Public health policy for
cervical cancer prevention: The role of decision science, economic evaluation, and
mathematical modeling. Vaccine 2006;24(S3):S3/155 S3/163.

Abstract

Several factors are changing the landscape of cervical cancer control, including a better
understanding of the natural history of human papillomavirus (HPV), reliable assays for
detecting high-risk HPV infections, and a soon to be available HPV-16/18 vaccine. There
are important differences in the relevant policy questions for different settings. By
synthesizing and integrating the best available data, the use of modeling in a decision
analytic framework can identify those factors most likely to in uence outcomes, can
guide the design of future clinical studies and operational research, can provide insight
into the cost-effectiveness of different strategies, and can assist in early decision-
making when considered with criteria such as equity, public preferences, and political
and cultural constraints.



What is the most acceptable and effective way
of promoting the vaccine program in Canada?

Reeve C, De La Rue S, Pashen D, Culpan M, Chef nsT. School-based vaccinations
delivered by general practice in rural north Queensland: an evaluation of a new human
papillomavirus vaccination program. Commun Dis Intell 2008 Mar;32(1):94-8.

Abstract

A local general practice was contracted to provide the school-based immunisation
program over two years in Mount Isa, Queensland. The schedule was for female Year 10,
11 and 12 students to receive three doses of human papillomavirus (HPV) vaccination
(Gardasil). This was provided as part of the broader immunisation program that involved
providing Year 8 students with two doses of hepatitis B vaccination and one dose of
varicella-zoster, and Year 10 students with one dose of diphtheria-tetanus-pertussis
(DTPa). Data were collected on the number of consent forms returned and how many
declined vaccination, how many students were vaccinated and those requiring catch-up
vaccinations, as well as the total number completing the full course of immunisations.
Adverse events were also recorded. The total cohort of girls eligible for HPV vaccination
was 304 (consented to vaccination--275 (90%), declined vaccination--13 (4%), coverage
for rst HPV dose--89%, coverage for second HPV dose--88%, coverage for third HPV
dose--79%). When compared with other adolescent vaccinations given concurrently

as part of the broader vaccination program, HPV coverage was higher. There were only
three signi cant adverse events. Three girls fainted at the time of immunisation but
recovered immediately. The HPV immunisation had a good uptake and was well tolerated.
Integrating school immunisation provision with general practice provides continuity with
preschool immunisations and provides a convenient location for parents to bring children
who have missed out on immunisations or would like to discuss the immunisation
program.

Frazer IH, Lowy DR, Schiller JT. Prevention of cancer through immunization: Prospects
and challenges for the 21st century. Eur J Immunol 2007 Nov;37 Suppl 1:5148-55.
Review.

Abstract

Persistent infection by several microbial agents is responsible for at least 15% of cancer
globally, including most cancers of the liver, stomach, and cervix. The recent development
of vaccines that can prevent infection and premalignant disease caused by human
papillomaviruses (HPV), which cause virtually all cases of cervical cancer as well as
some other cancers, has focused renewed attention on infection control as a means of
reducing the global cancer burden. For vaccines to prevent cancer-causing infection with
hepatitis C virus, Helicobacter pylori, or Epstein Barr virus, new vaccine technologies to
induce more effective protective responses are required. For the two available cancer
control vaccines, designed to prevent infection with HPV and hepatitis B virus, the major
challenge is to promote effective vaccine deployment through education programs

and increased affordability/accessibility for underserved populations, particularly in the
developing world, where the cancer burden attributable to infection by these two viruses
is greatest.



Stanley M. Prevention strategies against the human papillomavirus: the effectiveness of
vaccination. Gynecol Oncol 2007 Nov;107 2 Suppl 1 :S19-23. Review.

Abstract

It has been clearly established that sexually transmitted human papillomavirus (HPV)
infections are the major cause of genital warts and cervical cancer and are a contributing
factor in the development of other types of anogenital cancers. There is a higher risk of
HPV infection with an increasing number of sexual partners. Health education measures
aimed at improving the use of condoms, reducing the number of sexual partners and
promoting safer sex strategies have been employed with the goal of decreasing the
transmission of HPV. Of these intervention strategies, promotion of condom use has
been shown to be the most effective. More recently, prophylactic HPV vaccines have
been developed with the aim of reducing the burden of HPV-related diseases such as
cervical cancer. Two vaccines have been developed: Gardasil, a quadrivalent vaccine
targeting HPV-6, -11, -16 and -18) and Cervarix, a bivalent vaccine which targets HPV-16
and -18. HPV-16 and -18 are most commonly associated with cervical cancer. In clinical
trials, HPV vaccination has been shown to be safe, immunogenic and highly effective
against type-speci ¢ HPV infection. Predictive data also indicate that the implementation
of HPV vaccination within a national screening program is likely to be cost-effective
relative to current clinical practice.

Barr RD, Greenberg ML. Cancer surveillance and control in adolescents--similarities and
contrasts between Canada and the United States. Pediatr Blood Cancer 2006 Mar; 46(3):
273-7.

Abstracts

Opportunities for cancer prevention in adolescents range from limitation of sun exposure
to the use of human papillomavirus vaccines. Those who develop malignant disease
experience longer waiting times for diagnosis and treatment than do children, especially
when referred to adult treatment centers, and they are less frequently enrolled in clinical
trials. More attention to developmentally appropriate psychological support, enhancement
of compliance/adherence, health promotion, and palliative care is needed. Improving
cancer surveillance and control in adolescents in North America will require co-ordinated
national efforts, involving pediatric and adult health care providers, institutions, and
multiple levels of government.



What is the effect on safety and immunogenicity of
co-administration with other vaccines for adolescents
and adults?

Brabin L, Greenberg DP, Hessel L, Hyer R, Ivanoff B, Van Damme P. Current issues in
adolescent immunization. Vaccine 2008 Aug 5;26(33):4120-34. Review.

Abstract

Based on the December 2006 Fondation M@rieux International Scienti ¢ Symposium,

the current state of adolescent immunization is reviewed with a focus on the policy

and programmatic issues that impact the acceptability, initiation, and successful
implementation. Key questions are identi ed with proposed strategies to help achieve
successful adolescent immunization programs. The role of current vaccines targeted to
adolescents, such as those directed against invasive meningitis, pertussis, and the human
papillomavirus, is reviewed as well as their role in rejuvenating interest in adolescent
immunization, and more importantly, adolescent health as a whole.

Wheeler CM, Bautista OM, Tomassini JE, Nelson M, Sattler CA, Barr E; Protocol 11
Study Investigators. Safety and immunogenicity of co-administered quadrivalent human
papillomavirus (HPV)-6/11/16/18 L1 virus-like particle (VLP) and hepatitis B (HBV) vaccines.
Vaccine 2008 Jan 30;26(5):686-96.

Abstract

Adolescents and young adults are at high risk for human papillomavirus (HPV) and
hepatitis B virus (HBV) infections, which are preventable by currently available, safe and
effective, prophylactic vaccines. However, development of a combined immunization
strategy may lead to better compliance for these vaccines, thereby contributing to

the overall goal of protection against these diseases. This study assessed the safety

and immunogenicity of co-administered quadrivalent HPV-6/11/16/18 L1 VLP and HBV
vaccines in women (n=1877) aged 16-23 years. Co-administration of HPV and HBV
vaccines induced robust anti-HPV-6, HPV-11, HPV-16, HPV-18 geometric mean titers
(GMTs) and > or =99% seroconversion rates (Month 7) that were both non-inferior
(p<0.001) to those induced by HPV vaccine alone. High Month 7 anti-HBs GMTs were
also observed following concomitant vaccination. These GMTs were lower compared to
those induced by the HBV vaccine itself; however, >96% of subjects achieved an anti-
HBs seroprotection level of > or =10 mIU/mL that was non-inferior (p<0.001) to that of
HBV vaccine alone. Overall, co-administered and individual vaccines were generally well-
tolerated and did not interfere with the immune response of either vaccine (ClinicalTrials.
gov number, NCT00092521).

Cameron JC,Wallace LA, Ahmed S, Duff R, Donaghy M, Goldberg DJ. HPV vaccine:
positive insights from universal adolescent HepB vaccination. J Epidemiol Community
Health 2007 Dec;61(12):1018-9.

Abstract
The clinical bene t of HPV vaccines is incontrovertible, and excellent safety pro les have
been established. As HPV is a sexually transmitted infection, however, some groups are



anxious that vaccination may encourage earlier sexual activity. Further, uncertainty about
the programme s optimal delivery setting remains. However, precedents exist. First,
with rubella, against which many countries vaccinated adolescent schoolgirls to protect
during later pregnancy, and more recently with hepatitis B (HepB), against which some
countries, including Italy, Spain and France, have had universal adolescent vaccination

of both boys and girls. Like HPV, HepB is sexually transmitted and is associated with
long-term health consequences, and vaccination has had a large impact on global cancer
reduction, despite an initial lack of data on long-term ef cacy and side effects. In 2001 2,
the rst UK, albeit pilot, programme to offer universal HepB vaccination was implemented
in Glasgow. Vaccination was offered to all Secondary One pupils (aged 11 12 years;

n _ 10 832) in all 81 state and private schools. The aim was to assess the feasibility,
acceptability and costs of universal HepB vaccination in a city with considerable ethnic,
religious and socio-economic diversity.

Middleman AB. New adolescent vaccination recommendations and how to make them
stick . Curr Opin Pediatr 2007 Aug;19(4):411-6.

Abstract

Purpose of review: Multiple vaccination recommendations have recently targeted

the adolescent age group. It is important for providers to be aware of all new
recommendations, the rationale for the recommendations, and how to best implement
recommendations for this age group. Recent Findings: The 11-12-year-old immunization
platform now includes vaccination against tetanus, diphtheria, pertussis (tetanus,
diphtheria and acellular pertussis or Tdap vaccine), meningococcal disease (conjugate
meningococcal vaccine), human papillomavirus (for females), and a second varicella
vaccination for those who have received one vaccination and have not had disease. Any
missing vaccinations should be updated at this time. Many strategies exist to improve
adherence to adolescent recommendations; the school mandate is an important yet
controversial strategy that is being hotly debated in the literature. SUMMARY: There

are many exciting, new vaccines for adolescents. It is important to improve vaccination
coverage within the adolescent age group. Immunization against disease has previously
been viewed as a primarily childhood issue, yet with ever-evolving technology and

the need to vaccinate against diseases affecting all ages, vaccination strategies for
adolescents need to be reviewed and improved. Mandates, when initiated with care, are
one of the most effective implementation strategies for adolescents.

Yeh SH, Lieberman JM. Update on adolescent immunization: pertussis, meningococcus,
HPV, and the future. Cleve Clin J Med 2007 Oct;74(10):714-6, 719-27. Review.

Abstract

Since January 2005, new vaccines against pertussis, meningococcal disease, and human
papillomavirus (HPV) infection have been licensed. The target recipients are adolescents
and preadolescents, who are at higher risk of these infections than other age groups.
Routinely scheduled visits for 11- to 12-year-olds will allow for immunization against these
and other diseases and give us an opportunity to provide anticipatory guidance against
high-risk behaviors.



What is the estimate of the current and anticipated
economic burden of HPV-related disease and conditions?

Dasbach EJ, Insiga RP, Elbasha EH. The epidemiological and economic impact of
a quadrivalent human papillomavirus vaccine (6/11/16/18) in the UK. BJOG 2008;
115(8):947 956.

Abstract

Objective: To assess the potential epidemiological and economic impact of a prophylactic
guadrivalent human papillomavirus (HPV) (6/11/16/18) vaccine for preventing cervical
cancer, cervical intraepithelial neoplasia grades 2 and 3 (CIN2/3), CIN1 and genital warts.
Design: Cost-utility analysis. Setting: UK. Population: Female and male UK population 12
years or older. Methods: We adapted a previously developed multi-HPV type dynamic
transmission to compare four female vaccination strategies, routine vaccination at age
12 years, and routine vaccination at age 12 years combined with temporary catch-up
vaccination at ages 12 14, 12 17 and 12 24 years. Main outcomes measures: Costs,
cases avoided, incremental cost per quality-adjusted life year (QALY).Results: The

model projected that at year 100, each vaccination strategy could reduce the number

of HPV 6/11/16/18-related cervical cancer, CIN2/3, CIN1 and genital wart cases among
women by 86, 85, 79 and 89% respectively. Over 25 years, routine vaccination at age

12 years combined with a 12- to 24-year-old catch-up programme was the most effective
strategy, reducing the cumulative number of cases of cervical cancer, CIN2/3, CIN1 and
genital warts by 5800, 146 000, 28 000, and 11 million respectively. Over 100 years,

the incremental cost-effectiveness ratios across all strategies ranged from £5882 to
£11,412 per QALY gained. CONCLUSION: In the UK, a quadrivalent HPV vaccination
programme that includes a catch-up strategy can reduce the incidence of cervical cancer,
CIN and genital warts at a cost per QALY ratio within the range typically regarded as cost-
effective.

Morris SK, Nguyen CK. The human papillomavirus vaccine in Canada. Can J Public
Health 2008 Mar-Apr;99(2):114-6. Review.

Abstract

Clinical studies have shown the human papillomavirus (HPV) vaccines to be very effective
at preventing persistent infection by vaccine serotypes. The development of these new
vaccines heralds a new era in cancer prevention. Gardasil, Merck s quadrivalent HPV
vaccine, has recently been licensed in Canada for women aged 9 to 26 years of age. It
necessitates that health professionals become familiar with the vaccine, the evidence
supporting its effectiveness and issues related to vaccine strategy, cost effectiveness,
and remaining research questions. The vaccine is recommended in Canada for females
aged 9 to 13 years and should also be offered to females aged 14 to 26 years. Ongoing
research will determine the duration of protection conferred by the vaccine, and the
potential need for booster doses. In conjunction with continued screening programs, the
HPV vaccine offers the potential to dramatically reduce the burden of cervical cancer in
Canada, and to do so in a cost-effective manner.



Barnabas RV, Laukkanen P, Koskela P, Kontula O, Lehtinen M, et al. Epidemiology
of HPV 16 and Cervical Cancer in Finland and the Potential Impact of Vaccination:
Mathematical Modelling Analyses. PLoS Med 2006;3(5):e138.

Abstract

Background: Candidate human papillomavirus (HPV) vaccines have demonstrated almost
90%-100% ef cacy in preventing persistent, type-speci ¢ HPV infection over 18 mo in
clinical trials. If these vaccines go on to demonstrate prevention of precancerous lesions
in phase Ill clinical trials, they will be licensed for public use in the near future. How these
vaccines will be used in countries with national cervical cancer screening programmes
is an important question. Methods And Findings: We developed a transmission model
of HPV 16 infection and progression to cervical cancer and calibrated it to Finnish

HPV 16 seroprevalence over time. The model was used to estimate the transmission
probability of the virus, to look at the effect of changes in patterns of sexual behaviour
and smoking on age-speci ¢ trends in cancer incidence, and to explore the impact of
HPV 16 vaccination. We estimated a high per-partnership transmission probability of
HPV 16, of 0.6. The modelling analyses showed that changes in sexual behaviour and
smoking accounted, in part, for the increase seen in cervical cancer incidence in 35- to
39-y-old women from 1990 to 1999. At both low (10% in opportunistic immunisation)
and high (90% in a national immunisation programme) coverage of the adolescent
population, vaccinating women and men had little bene t over vaccinating women
alone. We estimate that vaccinating 90% of young women before sexual debut has

the potential to decrease HPV type-speci c (e.g., type 16) cervical cancer incidence

by 91%. If older women are more likely to have persistent infections and progress to
cancer, then vaccination with a duration of protection of less than 15 y could result in

an older susceptible cohort and no decrease in cancer incidence. While vaccination

has the potential to signi cantly reduce type-speci c cancer incidence, its combination
with screening further improves cancer prevention. CONCLUSIONS: HPV vaccination
has the potential to signi cantly decrease HPV type-speci c cervical cancer incidence.
High vaccine coverage of women alone, sustained over many decades, with a long
duration of vaccine-conferred protection, would have the greatest impact on type-speci ¢
cancer incidence. This level of coverage could be achieved through national coordinated
programmes, with surveillance to detect cancers caused by nonvaccine oncogenic HPV
types.

Brown RE, Breugelmans JG, Theodoratou D, B@dnard S. Costs of detection and
treatment of cervical cancer, cervical dysplasia and genital warts in the UK. Curr Med Res
Opin 2006 Apr;22(4):663-70.

Abstract

Obijective: Infection with human Papillomavirus (HPV) is a necessary cause of

cervical cancer (CC) and genital warts (GW). HPV vaccination studies have shown
excellent ef cacy against HPV-induced lesions. To assess the cost-effectiveness of a

HPV quadrivalent (6, 11, 16 and 18) vaccine it is necessary to estimate the costs of
managing current levels of HPV-related diseases. This study estimates the annual 2003
expenditures in the UK for CC screening, follow-up of abnormal ndings, CC treatment
and GW treatment. Design And Methods: CC screening programmes provided the annual
number of screening tests, their results and use of colposcopy procedures in women



with abnormal ndings. Incident CC cases and hospital admissions for CC in 2003 were
used to estimate CC costs. Health Protection Agency data provided the annual number
of new, recurrent or persistent cases of GW treated in Genitourinary Medicine (GUM)
clinics. Treatment patterns for managing GW were estimated by GUM clinicians. The
annual physician visits, tests, procedures, hospital admissions and topical genital wart
medications were costed to estimate the total annual expenditures for CC and GW.
Results: There were 4.8 million screening tests and 230 303 colposcopy procedures.
Estimated costs for screening, management of abnormal and inadequate ndings were
138.5 million pounds sterlings. Annual management costs for incident and prevalent

CC cases were 46.8 million pounds sterlings. There were an estimated 76 457 incident
and 55 657 recurrent/persistent GW cases in 2003. The costs for managing these cases
were approximately 22.4 million pounds sterlings. Total annual estimated costs for

CC screening, management and treatment of GW were 208 million pounds sterlings
and ranged from 186.9 pounds sterlings to 214 million pounds sterlings based upon
sensitivity analyses. CONCLUSIONS: The direct medical costs for the NHS associated
with detection and management of CC, cervical dysplasia and treatment of GW in the UK
are substantial. These medical costs are invaluable for future cost-effectiveness analyses
of a quadrivalent HPV vaccine programme.

Soper D. Reducing the health burden of HPV infection through vaccination. Infect Dis
Obstet Gynecol 2006;2006 Suppl:83084.

Abstract

Human papillomavirus (HPV), a sexually transmitted infection and the etiologic cause of
genital warts and cervical cancer, is highly prevalent in sexually active men and women.
Although cervical screening procedures have signi cantly reduced the disease burden
associated with HPV infection, they are expensive and abnormal results cause signi cant
emotional distress. Therefore, prevention may be an effective strategy for reducing the
economic, psychosocial, and disease burden of HPV infection. Multivalent vaccines are
now in clinical development. A bivalent vaccine that protects against HPV 16 and 18, and
a quadrivalent vaccine which protects against HPV types 6, 11, 16, and 18, have been
shown to signi cantly reduce the occurrence of incident and persistent HPV infections
in phase 2 clinical trials; phase 3 trials are currently underway. HPV vaccines will be
most effective when administered prior to initiation of sexual activity, and vaccination
campaigns should aggressively target preadolescent and adolescent populations.

Trottier H, Franco, El. Human papillomavirus and cervical cancer: burden of illness and
basis for prevention. Am J Manag Care 2006 Dec; 12 17 suppl S:462-72.

Abstract

Genital infection with human papillomaviruses (HPV) is one of the most common sexually
transmitted conditions. The central causal role in cervical carcinogenesis of the so-called
high oncogenic-risk (HR)-HPV genotypes, such as HPV-16, has been established as a
likely but not suf cient cause of virtually all cases of cervical cancer worldwide. HR-HPV
infection also causes a substantial proportion of other anogenital neoplasms and oral
squamous cell carcinomas. Infection with low-oncogenic-risk HPV, such as HPV-6 and -11,
causes a large proportion of low-grade squamous intraepithelial lesions of the cervix and
benign lesions of the anogenital areas known as condylomata acuminata (genital warts).



Subclinical and clinical HPV infections are responsible for high morbidity and impose

a great burden on the healthcare system. Organized or opportunistic screening with
Papanicolaou (Pap) cytology in high-income countries has substantially reduced cervical
cancer morbidity and mortality during the last 50 years. However, Pap cytology screening
has failed to reduce cervical cancer mortality in many middle-income countries, and most
low-income countries cannot make the necessary public health investments to deploy
organized screening. The availability of 2 prophylactic HPV vaccines represents the best
hope for preventing most cases of cervical cancer and HPV-associated diseases.



What is the effectiveness of a two-dose schedule?

Note: A clinical trial was started in 2007 in Canada to determine the immunogenicity

of a schedule of two doses of GardasilTM spaced 6 months apart in girls aged 9-13
compared with three doses given to young women aged 16-26. The study, involving 825
girls, is funded by the ministries of health of British Columbia, Quebec and Nova Scotia. A
clinical trial is also planned to determine the immunogenicity of a two-dose schedule with
CervarixTM.

Brabin L, Roberts SA, Stretch R, Baxter D, Chambers G, Kitchener H, McCann R.
Uptake of rst two doses of human papillomavirus vaccine by adolescent schoolgirls in
Manchester: prospective cohort study. BMJ 2008 May 10;336(7652):1056-8.

Abstract

Objective: To assess the feasibility and acceptability of delivering a human papillomavirus
(HPV) vaccine to adolescent girls. Design: Prospective cohort study. Setting: 36 secondary
schools in two primary care trusts in Greater Manchester, United Kingdom. Participants:
2817 schoolgirls in year 8 (12 and 13 year olds). Intervention: Delivery of the bivalent
vaccine at 0, 1, and 6 months over one school year. Main Outcome Measures: Vaccine
uptake for doses 1 and 2 of a three dose schedule. Results: Vaccine uptake was 70.6%
(1989/2817) for the rst dose and 68.5% (1930/2817) for the second dose. Uptake was
signi cantly lower in schools with a higher proportion of ethnic minority girls (P<0.001

for trend) or higher proportion of girls entitled to free school meals (P=0.029 for trend).
The main reason for parents refusal of vaccination was insuf cient information about

the vaccine and its long term safety. Maintaining the vaccine schedule was challenging
as 16.3% (dose 1) and 23.6% (dose 2) of girls missed their vaccination day and had

to be offered alternative appointments. No serious adverse events were reported.
CONCLUSION: Delivery of the rst two doses of HPV vaccine to adolescent schoolgirls
is encouraging, but the success of the vaccination programme depends on high coverage
for the third dose.

Olsson SE, Villa LL, Costa RL, Petta CA, Andrade RP, Malm C, Iversen OE, et al.
Induction of immune memory following administration of a prophylactic quadrivalent
human papillomavirus (HPV) types 6/11/16/18 L1 virus-like particle (VLP) vaccine.
Vaccine 2007 Jun 21;25(26):4931-9.

Abstract

Background: The duration of protection afforded by vaccines represents a critical test of
their utility as public health interventions. Some vaccines induce long-term immunity,
while others require booster doses. Vaccines that induce long-term protection are usually
characterized by the generation of immune memory. Recent trials of a quadrivalent
(types 6, 11, 16, 18) human papillomavirus (HPV) vaccine have demonstrated high

ef cacy through 5 years of follow-up. We evaluated the extent to which the vaccine is
able to generate HPV type-speci ¢ immune memory. Methods: A total of 552, 16-23-
year-old women were enrolled in a double-blind, placebo-controlled study. At enroliment,
subjects were randomized in a 1:1 ratio to receive three-dose regimens of quadrivalent
HPV vaccine or placebo with 3 years follow-up. A subset of 241 subjects (n=114 in the



guadrivalent HPV vaccine group and n=127 in the placebo group) underwent 2 further
years of follow-up. All extension subjects received quadrivalent HPV vaccine at month 60
to examine the extent of immune memory in response to the primary vaccination series.
Results: Serum anti-HPV levels declined post-vaccination, but reached a plateau at month
24 that remained stable through month 60. Administration of a challenge dose of vaccine
induced a classic anamnestic response, with anti-HPV levels 1 week post-challenge
reaching levels observed 1 month following the completion of the three-dose primary
series. At 1 month post-challenge, anti-HPV responses were higher than those observed
1-month post-dose 3. DISCUSSION: A three-dose regimen of quadrivalent HPV vaccine
induces high ef cacy and stable anti-HPV levels for at least 5 years. Vaccination also
induces robust immune memory. These ndings suggest that the ef cacy of this vaccine
will be long lasting.

Van deVelde N, Brisson M, Boily MC. Modeling human papillomavirus vaccine
effectiveness: quantifying the impact of parameter uncertainty. Am J Epidemiol 2007 Apr
1;165(7):762-75.

Abstract

The development of models is based on assumptions, which inevitably embed a level of
uncertainty. Quantifying such uncertainty is particularly important when modeling human
papillomavirus (HPV) vaccine effectiveness; the natural history of infection and disease is
complex, and age- and type-speci c¢ data remain scarce and incomplete. The aim of this
study was to predict the impact of HPV-6/11/16/18 vaccination, using a cohort model and
measuring parameter uncertainty. An extensive tting procedure was conducted, which
identi ed 164 posterior parameter combinations (out of 200,000 prior parameter sets)
that t simultaneously HPV type-speci c incidence and prevalence data for infection,
cervical intraepithelial neoplasia (CIN), and squamous cell carcinoma (SCC). Results based
on these posterior parameter sets suggest that vaccinating girls aged 12 years (vaccine
ef cacy = 95%, no waning) would reduce their lifetime risk of HPV infection, CINZ1,
CIN2/3, and SCC by 21% (80% credibility interval: 17, 29), 24% (80% credibility interval:
17, 31), 49% (80% credibility interval: 36, 60), and 61% (80% credibility interval: 47, 73),
respectively. If vaccine ef cacy is reduced or vaccine protection is assumed to wane,
uncertainty surrounding predictions widens considerably. Important priorities for future
research are to understand the role of natural immunity and to measure the duration of
vaccine protection because results were most sensitive to these parameters.

Block SL, NolanT, Sattler C, Barr E, Giacoletti KE, Marchant CD, et al. Comparison
of the immunogenicity and reactogenicity of a prophylactic quadrivalent human
papillomavirus (types 6, 11, 16, and 18) L1 virus-like particle vaccine in male and female
adolescents and young adult women. Pediatrics 2006;118(5):2135-45.

Abstract

Objective: Prophylactic vaccination of 16- to 23-year-old females with a quadrivalent
human papillomavirus (types 6, 11, 16, 18) L1 virus-like particle vaccine has been shown
to prevent type-speci ¢ human papillomavirus infection and associated clinical disease.
We conducted a noninferiority immunogenicity study to bridge the ef cacy ndings in
young women to preadolescent and adolescent girls and boys, who represent a primary
target for human papillomavirus vaccination. Methods: We enrolled 506 girls and 510 boys



(10-15 years of age) and 513 females (16-23 years of age). Participants were vaccinated
on day 1, at month 2, and at month 6, and serology testing was performed on day 1
and at months 3 and 7 on blinded samples. Neutralizing antibody concentrations
were determined using type-speci ¢ immunoassays and summarized as geometric
mean titers and seroconversion rates. Vaccine tolerability also was assessed. Results:
By month 7, seroconversion rates were > or = 99% for all 4 human papillomavirus
types in each group. By month 7, compared with women, anti-human papillomavirus
geometric mean titers in girls or boys were noninferior and were 17- to 2.7-fold
higher. Most (> 97%) injection-site adverse events were mild to moderate in intensity.
Signi cantly more boys (13.8%) and girls (12.8%) than women (7.3%) reported fevers
> or = 37.8 degrees C within 5 days of vaccination. Most (96.4%) fevers were mild (<
39 degrees C). CONCLUSIONS: Noninferior immunogenic responses to all 4 human
papillomavirus types in the quadrivalent vaccine permit the bridging of ef cacy data
that were generated in young women to girls. The results in boys lend support for

the implementation of gender-neutral human papillomavirus vaccination programs.
This vaccine generally was well tolerated. (The seroconversion rate 1 month after the
second dose exceeded 97.5% for all types of HPV included in the vaccine. Robust anti-
HPV GMTs were observed at this time.)

Fife KH, Wheeler CM, Koutsky LA, Barr E, Brown DR, Schiff MA, Kiviat NB, et al.
Dose-ranging studies of the safety and immunogenicity of human papillomavirus Type 11
and Type 16 virus-like particle candidate vaccines in young healthy women. Vaccine 2004
Jul 29;22(21-22):2943-52.

Abstract

Two candidate vaccines to prevent infection with human papillomavirus (HPV) Types 11
and 16 were studied in similar double-blind, placebo-controlled, dose-escalation trials.

L1 virus-like particle (VLP) vaccines were made from recombinant L1 capsid protein of
HPV11 or HPV16. Participants received 10, 20, 50, or 100 microg of HPV11 L1 VLPs, 10,
40, or 80 microg of HPV16 L1 VLPs, or placebo at Months 0, 2, and 6. Serum geometric
mean antibody levels at Month 7 were 258, 644, 647, and 1112 milli-Merck units (mMU)/
ml for the 10, 20, 50, and 100 microg doses of the HPV11 L1 VLP vaccine, respectively,
and 479, 808, and 732 mMU/ml for the 10, 40, and 80 microg doses of the HPV16 L1 VLP
vaccine, respectively. Antibody to HPV11 and 16 was still present at Month 36 in 96.8 and
93.5% of vaccinees, respectively. Both vaccines were well tolerated and were associated
with only mild to moderate injection-site reactions.



What is the added bene t to include males in an
HPV vaccine program?

Gerend MA, Barley J. Human papillomavirus vaccine acceptability among young adult
men. Sex Transm Dis 2008 Sep 30. [Epub ahead of print]

Abstract

Background: For human papillomavirus (HPV) vaccination to have maximum bene t to
public health, both men and women should be vaccinated. Although ef cacy trials in
men are still ongoing, the HPV vaccine will likely be licensed for men in the near future.
Little is known about mens interest in HPV vaccination. This study assessed whether
informing men about the bene ts of male HPV vaccination for their female sexual
partner(s) boosted interest in the HPV vaccine beyond informing them about the bene ts
to men alone. Predictors of HPV vaccine acceptability were also identi ed. Methods:
Heterosexual male college students (n = 356) were randomly assigned to receive a
self-protection versus a self-protection and partner protection message about HPV and
the quadrivalent HPV vaccine. Participants provided demographic and sexual history
information, HPV-related awareness and knowledge, health beliefs, and HPV vaccination
intentions. Results: Men reported moderate interest in the HPV vaccine; vaccine
acceptability did not differ by experimental condition. A multivariate regression model
identi ed several independent predictors of HPV vaccine acceptability including sexual
activity, perceived susceptibility to HPV, perceived bene ts of the vaccine, perceived
hassle and cost of vaccination, self-ef cacy for vaccination, and perceived norms for
vaccination. CONCLUSION: Informing men about the bene ts of male HPV vaccination
for reducing cervical cancer risk in women did not increase mens interest in the vaccine.
Correlates of vaccine acceptability among men were generally consistent with those
identi ed for women. Findings have important implications for future HPV vaccination
campaigns targeting young adult men.

Newall AT, Brotherton JM, Quinn HE, Mcintyre PB, Backhouse J, Gilbert L, Esser MT,
et al. Population seroprevalence of human papillomavirus types 6, 11, 16, and 18 in men,
women, and children in Australia. Clin Infect Dis 2008 Jun 1;46(11):1647-55.

Abstract

Background: Representative population-based data on human papillomavirus (HPV)
epidemiology are important for public health decision making but are dif cult to obtain.
Seroepidemiology is a valuable tool, although the relationship between HPV infection
and seropositivity is incomplete. Methods: We obtained a large representative sample
using residual diagnostic test serum samples obtained from individuals aged 0-69
years (1247 samples from male patients and 1523 samples from female patients) in
Australia. Serum antibody levels to HPV types 6, 11, 16, and 18 were measured using
an immunoassay. Results: Overall, seroprevalence of HPV types 6 and 16 was higher
than seroprevalence of HPV types 11 and 18. Among female patients, peak HPV
seropositivity occurred among those who were 30-39 years of age for types 6, 16, and
18 (22%, 22%, and 10.5%, respectively) and among those who were 40-49 years of
age for HPV 11 (11.8%). Among male subjects, peak HPV seropositivity occurred among
those who were 40-49 years of age for types 6 and 11 (15.4% and 9.1%, respectively)



and among those who were 50-59 years of age for types 16 and 18 (14.3% and 8.2%,
respectively). No cases of HPV seropositivity were detected in individuals <10 years

of age. CONCLUSIONS: Australian seroepidemiological data, showing differing age-
speci c patterns of HPV seropositivity in male and female patients, are likely to be
generalizable to other developed countries and add to other data supporting completion
of HPV vaccination before adolescence.

Giuliano AR. Human papillomavirus vaccination in males. Gynecol Oncol 2007 Nov;107 2
Suppl 1:S24-6.

Abstract

Human papillomavirus (HPV) is one of the most common sexually transmitted diseases
(STDs) and is frequently presented clinically as ano-genital warts in both males and
females. There is a high rate of transmission of HPV in female partners of men with
pre-existing penile warts, and HPV infection in men has been shown to contribute

to HPV infection and subsequent cervical disease in women. HPV is associated with
signi cant morbidity and represents a substantial healthcare burden. Data indicate that
males experienced a longer duration of genital warts and incurred greater treatment
costs than women. The quadrivalent vaccine, the rst vaccine to be approved for use in
adolescent and young women aged 9 to 26 years for the prevention of cervical cancer
and genital warts, targets HPV types -6, and -11 (responsible for genital warts), and HPV
types-16 and -18 (involved in cervical cancer). Pharmacoeconomic data determined that
routine administration of a prophylactic quadrivalent HPV vaccine to 12-year-old males
and females in addition to catch-up vaccination of 12- to 24-year-old males and females,
within the setting of organized cervical cancer screening within the US, was the most
cost-effective strategy. It is also anticipated that widespread use of vaccines that offer
protection against HPV-6 and -11 could potentially reduce the workload at STD clinics
by approximately 10% without a substantial impact on the diagnosis and treatment of
other STDs. To optimally control transmission of HPV, consideration should be given to
vaccinating males as well as females.

Partridge JM, Koutsky LA. Genital human papillomavirus infection in men. Lancet Infect
Dis 2006 Jan;6(1):21-31

Abstract

Genital human papillomavirus (HPV) infection, globally one of the most common
sexually transmitted infections, is associated with cancers, genital warts, and other
epithelial lesions. Although a consistent and coherent picture of the epidemiology and
pathogenesis of genital HPV infections in women has developed over the past two
decades, less is known about these infections in men. Available data suggest that, as
with women, most genital HPV infections in men are symptomless and unapparent, and
that HPV16 is probably the most frequently detected type. In populations of similar age,
the prevalence of speci ¢ HPV types is usually lower in men than in women. Whether
this observation relates to lower incidence or shorter duration of infection in men than
in women has not yet been determined. Seroprevalence of speci c¢ anti-HPV antibodies
also seems to be lower in men than in women of similar age, a difference that might

be due to lower viral load, lower incidence or duration of infection or lower antibody
responses, or both, in men compared with women. Differences in sexual behaviour may



also be important predictors of genital HPV infection. With the anticipated availability

of prophylactic HPV vaccines in the near future, it becomes increasingly important to
understand the incidence and duration of HPV infections in men to develop cost-effective
approaches to prevention through a combination of immunisation and promotion of risk-
reduction strategies.



What is the baseline distribution of HPV genotypes
in females with and without genital tract neoplasia
in Canada?

Antonishyn NA, Horsman GB, Kelln RA, Saggar J, Severini A. The impact of
the distribution of human papillomavirus types and associated high-risk lesions in a
colposcopy population for monitoring vaccine ef cacy. Arch Pathol Lab Med 2008
Jan;132(1):54-60.

Abstract

Context: Impact studies of the new human papillomavirus (HPV) vaccines will be biased
unless local baseline distribution studies are conducted. Vaccine cross protection for other
important oncogenic HPV types and the emergence of potential genotype replacements
require the knowledge of the prevaccine epidemiology of HPV. Objective: To determine
the prevaccine distribution of HPV types in Saskatchewan, using a subpopulation of
women referred to a colposcopy clinic. Design: One thousand three hundred fty- ve
specimens obtained during colposcopic examination were typed for HPV using L1 or E1
gene polymerase chain reaction and direct sequencing. HPV-16 and HPV-31 infections
were con rmed with real-time E6 polymerase chain reaction. Indeterminate samples
were analyzed using Luminex technology. Correlations of the HPV type and histology
were examined for statistical signi cance. Results: The most commonly identi ed
genotype in patients with cervical intraepithelial neoplasia grade 2 or worse was HPV-16
(46.7%) followed by HPV-31 (14.7%) and then HPV-18 (3.9%). Fifteen of 330 specimens
that were positive for HPV-16 or HPV-31 were further resolved to be mixed HPV-16/HPV-
31 infections by real-time polymerase chain reaction. The risk of cervical intraepithelial
neoplasia associated with HPV-18 infection (0.4-17) is substantially lower than with
either HPV-16 (3.6-11.0) or HPV-31 (18-12.6). CONCLUSIONS: HPV-31 is contributing
signi cantly to the proportion of women with cervical intraepithelial neoplasia in our
population and shows a higher prevalence than HPV-18 in high-grade lesions. The clinical
signi cance of HPV-31 may be underestimated and its continued signi cance will depend
on the level of cross protection offered by the new vaccines.

Trottier H, Mahmud S, Prado JC, Sobrinho JS, Costa MC, Rohan TE, Villa LL,
Franco EL. Type-speci c duration of human papillomavirus infection: implications for
human papillomavirus screening and vaccination. J Infect Dis 2008 May 15;197(10):1436-47.

Abstract

Background: Understanding the duration of human papillomavirus (HPV) infection may
help nd suitable end points for vaccine trials and testing intervals in screening studies.
We studied genotype-speci c infection duration among 2462 women enrolled in the
Ludwig-McGill cohort study. Methods: Cervical specimens collected every 4-6 months
were tested by a polymerase chain reaction protocol. Actuarial techniques were used to
estimate the duration of HPV infection and to investigate the in uence of age, number
of sexual partners, and coinfection with multiple HPV types. Results: At enrollment,

the prevalence of infection with high-risk HPV types was 10.6%, and the prevalence of
infection with low-risk HPV types was 6.1%; incidence rates were 6.1 and 5.0 infections
per 1000 women-months, respectively. Prevalent infections took longer to clear than



incident infections (mean time to clearance, 18.6 months vs. 13.5 months). The mean
duration of incident infection with high- and low-risk HPV varied according to the analytic
approach used to measure this variable and showed considerable variation by HPV type
(range, 5.1-15.4 months). Age and number of partners did not in uence infection duration,
whereas coinfection was associated with increased infection duration. The mean duration
of HPV-16 monoinfection was 11.0 months, and the mean duration of HPV-16 coinfection
was 15.4 months. CONCLUSION: There was considerable variation among HPV types
with regard to the duration of infection. Coinfection with multiple types contributed to an
increased infection duration.

Mahmud SM, Robinson K, Richardson H, Tekkier PR, Ferenczy AS, Roger M, et al.
HLA Polymorphisms and cervical human papillomavirus infection in a cohort of Montreal
university students. J Infect Dis 2007 Jul 1:196(1):82-90.

Abstract

Background: Only a minority of women with human papillomavirus (HPV) infection
eventually develop cervical cancer, which suggests that host immune mechanisms play
arole in the disease. HLA polymorphisms have been linked to the risk of cervical cancer,
but very little is known about the role that they play in the acquisition and persistence of
HPV infection. Methods: A cohort study of cervical HPV infections was used to examine
the role that 5 HLA alleles (B*07, DQB1*03, DQB1*0602, DRB1*13, and DRB1*1501)
play in determining the risk of HPV positivity and persistence in 524 female university
students in Montreal. HPV positivity was determined by use of the MY09/11 polymerase-
chain-reaction protocol. HLA alleles from puri ed DNA from cervical specimens were
typed by use of a polymerase-chain-reaction technique using sequence-speci ¢ primers.
Results: HLA DRB1*13 was associated with cumulative risk of HPV infections (odds ratio
[OR], 17 [95% con dence interval {Cl}, 10-2.8]), for oncogenic HPV (OR, 1.6 [95% ClI, 0.9-
2.8]), and for HPV-16 (OR, 2.0 [95% CI, 0.9-4.4]). DQB1*03 was consistently associated
with a lower cumulative risk of HPV infections, but this association was not statistically
signi cant. None of the alleles affected the risk of HPV persistence. CONCLUSIONS:
The results of this study support the hypothesis that certain HLA class Il polymorphisms
mediate genetic susceptibility to the acquisition of HPV infection.

Trottier H, Franco EL. The epidemiology of genital human papillomavirus infection.
Vaccine 2006 Mar 30;24 Suppl 1:51-15.

Abstract

Clinical and subclinical human papillomavirus (HPV) infections are the most common
sexually transmitted infections in the world, and most sexually-active individuals are likely
to be exposed to HPV infection during their lifetimes. More than 40 genotypes of HPV
infect the epithelial lining of the anogenital tract and other mucosal areas of the body;

of these, 13-18 types are considered to be high-oncogenic risk HPV types (HR-HPV).
Persistent infection with HR-HPVs is now unequivocally established as a necessary cause
of cervical cancer and is likely to be responsible for a substantial proportion of other
anogenital neoplasms and upper aero-digestive tract cancers. Low oncogenic risk HPV
types (LR-HPV) are also responsible for considerable morbidity as the cause of genital
warts. Youth and certain sexual characteristics are key risk factors for HPV acquisition
and persistence of HPV infection, but other mediating factors include smoking, oral



contraceptive (OC) use, other STIs (e.g. chlamydia, herpes simplex virus), chronic

in ammation, immunosuppressive conditions including HIV infection, parity, dietary
factors, and polymorphisms in the human leukocyte antigen system. Not surprisingly,
these factors are also established or candidate cofactors identi ed in epidemiologic
studies of cervical cancer. HPV transmissibility and molecular events in HPV-induced
carcinogenesis have been the focus of recent multidisciplinary epidemiologic studies.
This shift in research focus coincides with a shift in cancer prevention technigues towards
immunization with HPV vaccines and HPV testing of precancerous lesions.

Trottier H, Mahmud S, Costa MC, Sobrinho JPR, Duarte-Franco E, RohanTE, et al.
Human papillomavirus infections with multiple types and risk of cervical neoplasia. Cancer
Epidemiol Biomarkers Prev 2006;15(7):1274-1280.

Abstract

Background: Besides an established role for certain human papillomavirus (HPV)
genotypes in the etiology of cervical cancer, little is known about the in uence of
multiple-type HPV infections on cervical lesion risk. We studied the association between
multiple HPV types and cervical lesions among 2,462 Brazilian women participating in
the Ludwig-McGill study group investigation of the natural history of HPVs and cervical
neoplasia. Methods: Cervical specimens were typed by a PCR protocol. The cohort s
repeated-measurement design permitted the assessment of the relation between the
cumulative and concurrent number of HPV types and any-grade squamous intraepithelial
lesions (SIL) and high-grade SIL (HSIL). Result: At individual visits, 1L9% to 3.2% of the
women were infected with multiple HPVs. Cumulatively during the rst year and the rst
4 years of follow-up, 12.3% and 22.3% were infected with multiple types, respectively.
HSIL risk markedly increased with the number of types [odds ratio (OR), 415; 95%

con dence interval (95% Cl), 5.3-323.2 for single-type infections; OR, 917; 95% ClI,
11.6-728.1 for two to three types; and OR, 424.0; 95% ClI, 318-5651.8 for four to six
types, relative to women consistently HPV-negative during the rst year of follow-up].
The excess risks for multiple-type infections remained after exclusion of women infected
with HPV-16, with high-risk HPV types, or persistent infections, particularly for any-grade
SIL. Coinfections involving HPV-16 and HPV-58 seemed particularly prone to increase risk.
CONCLUSION: Infections with multiple HPV types seem to act synergistically in cervical
carcinogenesis. These ndings have implications for the management of cervical lesions
and prediction of the outcome of HPV infections.

Richardson H, Abrahamowicz M, Tellier PR, Kelsall G, du Berger R, Ferenczy A,

et al. Modi able risk factors associated with clearance of type-speci c cervical human
papillomavirus infections in a cohort of university students. Cancer Epidemiol Biomarkers
Prev 2005 May;14(5):1149-56.

Abstract

Background: Previous ndings regarding risk factors for human papillomavirus (HPV)
persistence, other than viral determinants, identi ed from prospective cohort studies
have been inconsistent in part because study designs have differed with respect to
differing HPV detection methods and varying lengths of follow-up time. Therefore, the
objectives of this study were to continue the search for epidemiologic risk factors of
persistent cervical HPV infections and determine what behaviors differed between



those women with transient HPV infections and those women who cannot clear their
type-speci ¢ HPV infections. Methods: Female university students (n = 621) in Montreal
were followed for 24 months at 6-month intervals. At each visit, a cervical cell specimen
was collected. HPV DNA was detected using the MY09/MY11 PCR protocol and 27

HPV genotypes were identi ed by the line blot assay (Roche Molecular Systems, Inc.,
Alameda, CA). Proportional hazards regression was used to estimate the crude and
adjusted hazard ratios of clearing a type-speci c high-risk (n = 222) or low-risk (n = 105)
HPV infection over time according to speci c baseline and time-dependent covariates.
Results: Daily consumption of vegetables seemed to increase the rate of HPV clearance
independent of type. The use of tampons was associated with a reduced rate of high-risk
HPV clearance, whereas regular condom use was associated with an increased rate of
low-risk HPV clearance only. CONCLUSION: Some proactive measures can be taken to
increase the rate of HPV clearance, and there may be some differences between the sets
of predictors of low-risk and high-risk HPV clearance.



What is the immunogenicity and safety of the vaccine
in an immunocompromised population?

De Vuyst H, Franceschi S. Human papillomavirus vaccines in HIV-positive men and
women. Curr Opin Oncol 2007 Sep;19(5):470-5. Review.

Abstract

Purpose: Individuals with HIV are at greater risk of human papillomavirus-related cancers.

This report will assess the potential and limitations of vaccines against human papillomavirus
in HIV-positive individuals. Recent Findings: A worldwide meta-analysis of published data
established the underrepresentation of HPV16, and increased prevalence of multiple-type
human papillomavirus infections in HIV-positive women. Associations between HIV-related
immunodepression, the progression of human papillomavirus infection to cervical lesions, and
an increased risk of cervical cancer in women with HIV have also been shown. An increased
incidence of human papillomavirus infection in anal and vulvar/vaginal neoplasia has been
reported in individuals with HIV. A prophylactic vaccine against HPV6, 11, 16 and 18 has

been licensed, and one against HPV16 and 18 is under evaluation. Both have shown ef cacy
against persistent infection, as well as related human papillomavirus cervical lesions for up

to 5 years. Preliminary results have also been reported on therapeutic vaccines, notably for
the treatment of cervical intraepithelial neoplasia grades 2 and 3. SUMMARY: The safety and
ef cacy of human papillomavirus vaccines in individuals with HIV need to be assessed to
prevent cervical cancer in current and future generations. Screening for human papillomavirus-
related cancer among HIV patients should be undertaken.

Bollen LJ, Chuachoowong R, Kilmarx PH, Mock PA, Culnane M, Skunodom N, et al.
Human papillomavirus (HPV) detection among human immunode ciency virus-infected
pregnant Thai women: implications for future HPV immunization. Sex Transm Dis 2006
Apr;33(4):259-64.

Abstract

Background: Human immunode ciency virus (HIV)-infected women are at increased risk for
developing cervical cancer and for infection with human papillomavirus (HPV). Prophylactic
vaccines targeting HPV types 16 and 18 are being evaluated for ef cacy among young
women. Goal: The goal was to assess the prevalence of HPV among HIV-infected pregnant
women in Bangkok and to evaluate the need for prophylactic HPV vaccines studies in this
population. Study Design: The study population consisted of 256 HIV-infected pregnant
women who participated in a motherto-child HIV transmission trial. Stored cervicovaginal
lavage samples were tested for the presence of HPV DNA by polymerase chain reaction
with PGMY09/11 primers and reverse line-blot hybridization for determination of anogenital
HPV types. Results: HPV prevalence was 35.5% (91/256); high-risk HPV prevalence

was 23.4% (60/256). HPV type 16 or 18 was present in 8.2% (21/256). Almost half of all
infections were multiple. Furthermore, overall HPV detection was associated with abnormal
cervical cytology (P<0.001) and higher HIV-plasma viral load (P=0.007). CONCLUSIONS:
Only one-quarter of HIV-infected pregnant women in Bangkok had high-risk HPV types; less
than 10% had HPV types 16 or 18. As the HPV prevalence is expected to increase during
HIV disease, prophylactic vaccines targeting HPV types 16 and 18 should be studied among
HIV-infected women not yet infected with these HPV types and not previously exposed.



Lehtinen M, Herrero R, Mayaud P, Barnabas R, Dillner J, Paavonen J, Smith PG.
Chapter 28: Studies to assess the long-term ef cacy and effectiveness of HPV
vaccination in developed and developing countries. Vaccine 2006 Aug 31;24 Suppl 3:
S3/233-41 Review.

Abstract

We review studies of the implementation of human papillomavirus (HPV) vaccination
programmes in developed and developing countries. The review spans the period from
establishment of long-term vaccine ef cacy follow-up studies, operational research on
issues of vaccine preparedness, and relevant predictive modelling studies during the
pre-licensure phase to plans of phase IV effectiveness trials, forms of epidemiological
surveillance, and further operational research in the post-licensure phase. Much of the
research is already ongoing. Depending on the results of the planned immuno bridging
studies among HIV-negative and HIV-positive women, further phase Il and/or phase 1V
trials may be warranted.

Palefsky JM, Gillison ML, Strickler HD. Chapter 16: HPV vaccines in
immunocompromised women and men. Vaccine 2006 Aug 31;24 Suppl 3:S3/140-6.
Review.

Abstract

HIV-positive as well as other immunocompromised women and men have increased risk
of human papillomavirus (HPV)-associated anogenital and oral cancers. The effectiveness
of a HPV vaccine to reduce the incidence of these tumors in immunocompromised
individuals may depend on several factors, including the effects of immunocompromise
on the response to vaccination, the extent of prior infection with the HPV types included
in the vaccine, whether immunocompromised women and men have tumors that contain
types of HPV not in the vaccines more often than the general population, and whether
or not immunization occurs before immunocompromise is severe. Clinical studies are
needed to determine HPV vaccine safety and effectiveness in different populations of
immunocompromised women and men.



What is the incidence of adverse events
following vaccination?

Brotherton JM, Gold MS, Kemp AS, Mcintyre PB, Burgess MA, Campbell-Lloyd
S; New South Wales Health HPV Adverse Events Panel. Anaphylaxis following
guadrivalent human papillomavirus vaccination. CMAJ 2008 Sep 9;179(6):525-33.

Abstract

Background: In 2007, Australia implemented the National human papillomavirus (HPV)
Vaccination Program, which provides quadrivalent HPV vaccine free to all women aged 12-26
years. Following noti cation of 7 presumptive cases of anaphylaxis in the state of New South
Wales, Australia, we veri ed cases and compared the incidence of anaphylaxis following HPV
vaccination to other vaccines in comparable settings. Methods: We contacted all patients
with suspected anaphylaxis and obtained detailed histories from telephone interviews and a
review of medical records. A multidisciplinary team determined whether each suspected case
met the standardized Brighton de nition. Some participants also received skin-prick allergy
testing for common antigens and components of the HPV vaccine. Results: Of 12 suspected
cases, 8 were classi ed as anaphylaxis. Of these, 4 participants had negative skin-prick

test results for intradermal Gardasil. From the 269 680 HPV vaccine doses administered in
schools, 7 cases of anaphylaxis were identi ed, which represents an incidence rate of 2.6 per
100 000 doses (95% CI 1.0-5.3 per 100 000). In comparison, the rate of identi ed anaphylaxis
was 0.1 per 100 000 doses (95% CI 0.003-0.7) for conjugated meningococcal C vaccination in
a 2003 school-based program. INTERPRETATION: Based on the number of con rmed cases,
the estimated rate of anaphylaxis following quadrivalent HPV vaccine was signi cantly higher
than identi ed in comparable school-based delivery of other vaccines. However, overall rates
were very low and managed appropriately with no serious sequelae.

Centers for Disease Control and Prevention (CDC). Syncope after vaccination--United
States, January 2005-July 2007 MMWR Morb Mortal WKkly Rep 2008 May 2;57(17):457-60

Abstract

Syncope (vasovagal reaction), or fainting, can be triggered by various stimuli, including medical
procedures. Syncope has been documented to occur after vaccination, most commonly
among adolescents, and can result in hospitalization for a medical evaluation or because of
injury. During 2005 and 2006, the Advisory Committee on Immunization Practices (ACIP)
recommended use of three newly licensed vaccines for adolescents: the quadrivalent human
papillomavirus recombinant vaccine (HPV) (Gardasil(R), Merck & Co., Inc., Whitehouse
Station, New Jersey) in a 3-dose series, the quadrivalent meningococcal conjugate vaccine
(MCV4) (Menactra, Sano Pasteur, Inc., Swiftwater, Pennsylvania) in a single dose, and the
tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis vaccine (Tdap) (Adacel,
Sano Pasteur; Boostrix, GlaxoSmithKline Biologicals, Research Triangle Park, North Carolina)
in a single dose. To describe trends in occurrence of postvaccination syncope, CDC and the
Food and Drug Administration (FDA) analyzed data from the Vaccine Adverse Event Reporting
System (VAERS) for January 1, 2005-July 31, 2007, and compared the results with VAERS
reports received during January 1, 2002-December 31, 2004. The ndings indicated that,
since 2005, reports to VAERS regarding postvaccination syncope have increased, primarily
among females aged 11-18 years, and rarely, subsequent serious injuries have occurred. To



prevent syncope-related injuries, vaccine providers should follow the ACIP recommendation
to strongly consider observing patients for 15 minutes after vaccination.

Rambout L, Hopkins L, Hutton B, Fergusson D. Prophylactic vaccination against human
papillomavirus infection and disease in women: a systematic review of randomized
controlled trials. CMAJ 2007 Aug 28;177(5):469-79. Review.

Abstract

Findings from the meta-analysis showed that prophylactic HPV vaccination was associated
with a reduction in the frequency of high-grade cervical lesions caused by vaccine-type
HPV strains compared with control groups: Peto odds ratio 0.14 (95% con dence interval
[CI] 0.09-0.21) from combined per-protocol analyses, and 0.52 (95% CI 0.43-0.63) from
modi ed intention-to-treat analyses. Vaccination was also highly ef cacious in preventing
other HPV-related infection and disease outcomes, including persistent HPV infection, low-
grade lesions and genital warts. The majority of adverse events were minor. The incidence
of serious adverse events and death were balanced between the vaccine and control
groups. INTERPRETATION: Among women aged 15-25 years not previously infected with
vaccine-type HPV strains, prophylactic HPV vaccination appears to be highly ef cacious in
preventing HPV infection and precancerous cervical disease. Long-term follow-up is needed
to substantiate reductions in cervical cancer incidence and mortality.

Siegrist CA, Lewis EM, Eskola J, Evans SJ, Black SB. Human papillomavirus
immunization in adolescent and young adults: A cohort study to illustrate what events
might be mistaken for adverse reactions. Pediatr Infect Dis J 2007 Nov;26(11):979-84.

Abstract

Background: The large-scale implementation of human papillomavirus (HPV) immunization
will be followed by cases of autoimmune diseases occurring in temporal association

with immunizations. To anticipate events that might be mistakenly assumed to be
caused by immunization, their prevalence was monitored before vaccine introduction.
Method: Cohort study carried out within a database of female adolescents (n = 214,896)
and young adults (n = 221,472) followed in the pre-HPV vaccine era (2005), computing
rates of emergency consultations, hospitalizations and outpatient consultations, and
estimation of risks of coincident associations. Results: Immune-mediated conditions
were a frequent cause (10.3%) of emergency room consultation by adolescent girls.
Nonallergic immune-mediated conditions affected 86 per 100,000, diabetes ranking rst.
In 2005, 53 per 100,000 adolescents and 389 per 100,000 women were hospitalized for
diseases of presumed autoimmune origin, thyroiditis being the most frequent diagnosis.
If HPV immunization had been used with 80% coverage, 3 per 100,000 adolescents
would have required emergency care for asthma/allergy within 24 hours and 2 per
100,000 for diabetes within 1 week of an injection. The risks of hospitalization in temporal
association with immunization are 4 times higher for thyroiditis than for multiple sclerosis
or Guillain-Barr@ s syndrome, and more than 20 times higher in young women than

in adolescents. CONCLUSION: The distinction between HPV vaccine-caused adverse
reactions and events only observed by chance in temporal association is dif cult. The
prior use of population-based data allows for identi cation of issues of potential concern,
for monitoring the impact of large-scale interventions and for addressing rapidly vaccine-
safety issues that may compromise vaccine programs.



Will universal female vaccination affect the population
who develop cervical cancer, i.e. those at high risk?

Gauthier A, Mart n-EscuderoV, Moore L, Ferko N, Sanjos@ SD, P@rez-Escolano |, et al.
Long-term clinical impact of introducing a human papillomavirus 16/18 AS04 adjuvant
cervical cancer vaccine in Spain. Eur J Public Health. 2008 Jul 19. [Epub ahead of print]

Abstract

Background: Human papillomavirus (HPV) epidemiology and screening practices vary
considerably between countries and speci c analyses are required to estimate the
impact of HPV vaccination. This study aimed to predict the clinical bene ts of introducing
a bivalent HPV16/18 vaccine in Spain, where the cervical cancer (CC) incidence is 10.3
per 100 000. Methods: A Markov model based upon the natural history of HPV and CC
was developed to simulate transitions between health states, in the presence of speci ¢
screening programmes. Published data were used to re ect the Spanish situation in
terms of epidemiological characteristics, screening and treatment practices. Calibration
consisted of varying disease progression rates within established ranges until model
predictions matched observed epidemiological data. The clinical impact of vaccinating

a cohort of 12-year-old girls against HPV was assessed over their lifetime using the
calibrated model. Results: Vaccination of all 12-year-old girls would result in a reduction of
75% (from 0.32% to 0.08%) in the prevalence of high-grade precancerous lesions due to
oncogenic HPV, and a 79% reduction in both CC cases (from 1745 to 365) and CC deaths
(from 417 to 86). Assuming a vaccine coverage of 80%, the number of CC cases and
deaths would decrease by 63%. Vaccination could also substantially reduce the number
of screening tests and treatments required for cervical dysplasia. CONCLUSION: Our
model was successfully adapted to the Spanish epidemiological environment, screening
and treatment practices and predicted a substantial long-term bene t of HPV vaccination
despite a low HPV prevalence in Spain.

Smith MA, Canfell K, Brotherton JM, Lew JB, Barnabas RV. The predicted impact
of vaccination on human papillomavirus infections in Australia. Int J Cancer 2008 Oct
15;123(8):1854-63.

Abstract

Vaccines based on human papillomavirus (HPV) 16 and 18 virus-like particles have

the potential to prevent approximately 70% of cervical cancers. In Australia, public
vaccination against HPV commenced in April 2007, and includes routine vaccination of
females aged 12-13 years, and a 2-year school and GP-based catch-up in females aged
12-26 years. The objectives of this study were to estimate initial vaccination coverage
rates, to describe current patterns of sexual behavior in young females, and to predict the
impact of vaccination on HPV16 infections. We reviewed early coverage data, estimating
that coverage in 2007/2008 will reach 86% (feasible range 67-90%) for 12- to 13-year-
old girls, with lower rates attained in older females. A review of survey data found that
the median age of rst intercourse in Australian females is 16 years, with approximately
90% of women sexually active at 22 years. Using these data, we performed an analysis
of HPV transmission to predict the impact of vaccination on HPV infection rates. The
public program is predicted to result in a reduction in the age-standardized incidence of



HPV16 infections of 56% by 2010 (feasible range 48-61%), and 92% by 2050 (feasible
range 76-95%). Elective vaccination of older women and vaccination of males may
provide some incremental gains, but the bene ts to women of vaccinating males will be
less if coverage of females remains high. In conclusion, the current vaccination program
is expected to result in a substantial and rapid reduction in the incidence of HPV16 in
Australia.

Garc a Carranck A, GalvEn SC. Vaccines against human papillomavirus: perspectives for
controlling cervical cancer. Expert Rev Vaccines 2007 Aug;6(4):497-510. Review.

Abstract

Prophylactic vaccines against human papillomavirus (HPV) are on the market and will
certainly reduce the incidence of genital warts and the risk of developing cervical cancer.
In addition, they will contribute to reducing anal as well as head and neck cancers.
However, effort should be made in the short term in order for these vaccines to have

a real impact in the developing world, where almost 80% of cervical cancer cases

occur. Since the available vaccines include only two of the HPV types found in cancers
(approximately 70%), improvements in current mass screening programs - with the use
of molecular techniques - must be made, particularly in developing countries. Therapeutic
vaccines have been designed to control advanced lesions and residual illness and,
although success has usually been obtained in animal models, clinical studies have not
yet provided the anticipated results. Finally, the next generations of prophylactic HPV
vaccines will probably include subunit vaccines, transgenic bacteria and plants, among
others, and could represent useful and cheaper alternatives for reducing cervical cancer,
particularly in the developing world.

Kohli M, Ferko N, Martin A, Franco EL, Jenkins D, Gallivan S, et al. Estimating the
long-term impact of a prophylactic human papillomavirus 16/18 vaccine on the burden of
cervical cancer in the UK. Br J Cancer. 2007 Jan 15;96(1):143-50.

Abstract

To predict the public health impact on cervical disease by introducing human
papillomavirus (HPV) vaccination in the United Kingdom, we developed a mathematical
model that can be used to re ect the impact of vaccination in different countries with
existing screening programmes. Its use is discussed in the context of the United
Kingdom. The model was calibrated with published data. The impact of vaccination

on cervical cancer and deaths, precancerous lesions and screening outcomes were
estimated for a vaccinated cohort of 12-year-old girls, among which it is estimated that
there would be a reduction of 66% in the prevalence of high-grade precancerous lesions
and a 76% reduction in cervical cancer deaths. Estimates for various other measures of
the population effects of vaccination are also presented. We concluded that it is feasible
to forecast the potential effects of HPV vaccination in the context of an existing national
screening programme. Results suggest a sizable reduction in the incidence of cervical
cancer and related deaths. Areas for future research include investigation of the bene cial
effects of HPV vaccination on infection transmission and epidemic dynamics, as well as
HPV-related neoplasms in other sites.



Garnett GP, Kim JJ, French K, Goldie SJ. Chapter 21: Modelling the impact of HPV
vaccines on cervical cancer and screening programmes. Vaccine 2006 Aug 31;24 Suppl 3:
S3/178-86. Review.

Abstract

The impact of human papillomavirus (HPV)-16/18 vaccination on the incidence of
infection and disease can be explored in a range of different models. Here we explore
the epidemiological and economic impact of vaccination where screening is absent and
where it is well established. The importance for epidemiology of assumptions about
naturally-acquired immunity and heterogeneity in risk behaviours are highlighted, as are
the importance for health economic outcomes of vaccine costs and the ability to modify
screening strategies. To date, model results are consistent in predicting a useful role for
vaccine, but further epidemiological data are required to help test the validity of models.



What is the optimal schedule for HPV vaccination
(cost-effectiveness, feasibility)?

G nther OP, Ogilvie G, Naus M, Young E, Patrick DM, Dobson S, et al. Protecting the
next generation: what is the role of the duration of human papillomavirus vaccine-related
immunity? J Infect Dis 2008 Jun 15;197(12):1653-61

Abstract

Background: There is strong evidence that human papillomavirus (HPV) is necessary

for the development of cervical cancer. A prophylactic HPV vaccine with high reported
ef cacy was approved in North America in 2006. Methods: A mathematical model

of HPV transmission dynamics was used to simulate different scenarios of natural
disease outcomes and intervention strategies. A sensitivity analysis was performed to
compensate for uncertainties surrounding key epidemiological parameters. Results:

The expected impact that HPV vaccines have on cervical cancer incidence and HPV
prevalence in the province of British Columbia in Canada revealed that, for lifelong
vaccine-related protection, an immunization routine targeting younger females (grade 6),
combined with a 3-year program for adolescent females (grade 9), is the most effective
strategy. If vaccine-related protection continues for <10 years, then the targeting of
adolescent females would be more bene cial than the targeting of younger females.
The incremental bene t if boys, as well as girls, are vaccinated is small. CONCLUSIONS:
Optimization of the design of immunization strategies for treatment of HPV depends
substantially on the duration of vaccine-induced immunity. Given the uncertainty in
estimating this duration, it may be prudent to assume a value close to the lower limit
reported and adjust the program when more-accurate information for the length of
vaccine-induced immunity becomes available.

King LA, L@vy-Bruhl D, O Flanagan D, Bacci S, Lopalco PL, Kudjawu, et al.
Introduction of human papillomavirus (HPV) vaccination into national immunisation
schedules in Europe: Results of the VENICE 2007 survey. Euro Surveil 2008 Aug
14;13(33). pii: 18954,

Abstract

The European Union Member States are simultaneously considering introducing

HPV vaccination into their national immunisation schedules. The Vaccine European
New Integrated Collaboration Effort (VENICE) project aims to develop a collaborative
European vaccination network. A survey was undertaken to describe the decision
status and the decision-making process regarding the potential introduction of human
papillomavirus (HPV) vaccination in to their national immunisation schedules. A web-
based questionnaire was developed and completed online in 2007 by 28 countries
participating in VENICE. As of 31 October 2007, ve countries had decided to introduce
HPV vaccination into the national immunisation schedule, while another seven had
started the decision-making process with a recommendation favouring introduction.
Varying target populations were selected by the ve countries which had introduced
the vaccination. Half of the surveyed countries had undertaken at least one ad hoc
study to support the decision-making process. According to an update of the decision-
status from January 2008, the number of countries which had made a decision or



recommendation changed to 10 and 5 respectively. This survey demonstrates the
rapidly evolving nature of HPV vaccine introduction in Europe and the existence of
expertise and experience among EU Member States. The VENICE network is capable
of following this process and supporting countries in making vaccine introduction
decisions. A VENICE collaborative web-space is being developed as a European
resource for the decision-making process for vaccine introduction.

Opel DJ, Diekema DS, Marcuse EK. A critique of criteria for evaluating vaccines for
inclusion in mandatory school immunization programs. Pediatrics 2008 Aug;122(2):e504-
10. Review.

Abstract

Several new vaccines for children and young adults have been introduced recently and
now appear on the Advisory Committee on Immunization Practices recommended
childhood and adolescent immunization schedule (meningococcal, rotavirus, human
papillomavirus). As new vaccines are introduced, states face complex decisions regarding
which vaccines to fund and which vaccines to require for school or child care entry. This
complexity is evidenced by the current debate surrounding the human papillomavirus
vaccine. We present a critique to the approach and criteria for evaluating vaccines for
inclusion in mandatory school immunization programs that have been adopted by the
Washington State Board of Health by illustrating how these criteria might be applied to
the human papillomavirus vaccine. We conclude that these 9 criteria can help ensure a
deliberate and informed approach to important public policy decisions, but we argue that
several clari cations of the review process are needed along with the addition of a 10th
criterion that ensures that a new vaccine mandate relates in some manner to increasing
safety in the school environment.

Boot HJ, Wallenburg I, de Melker HE, Mangen MJ, Gerritsen AA, van der Maas
NA, et al. Assessing the introduction of universal human papillomavirus vaccination for
preadolescent girls in The Netherlands. Vaccine 2007 Aug 14;25(33):6245-56.

Abstract

A persistent infection with human papillomavirus (HPV) is a prerequisite for the
development of cervical cancer. Clinical trials with HPV-vaccines have been very successful
in preventing persistent HPV16/18 infections, the two most oncogenic HPV-genotypes.
We assessed the introduction of universal HPV-vaccination for preadolescent girls in the
Dutch National Immunization Programme. Long-term vaccine ef cacy, the need and extent
of a catch-up programme for young women, and the impact of vaccination on the cervical
cancer screening programme are major unresolved issues. Preliminary conservative
estimates (80% vaccine ef cacy and no effects on the screening programme, transmission
rate, non-cervical cancer incidence, and cross protection) predict an acceptable cost-
effectiveness ratio for universal vaccination of preadolescent girls.



Elbasha EH, Dasbach EJ, Insinga RP. Model for assessing human papillomavirus
vaccination strategies. Emerg Infect Dis 2007;13(1):28-41

Abstract

We present a transmission dynamic model that can assess the epidemiologic
consequences and cost-effectiveness of alternative strategies of administering a
prophylactic quadrivalent (types 6/11/16/18) human papillomavirus (HPV) vaccine in a
setting of organized cervical cancer screening in the United States. Compared with
current practice, vaccinating girls before the age of 12 years would reduce the incidence
of genital warts (83%) and cervical cancer (78%) due to HPV 6/11/16/18. The incremental
cost-effectiveness ratio (ICER) of augmenting this strategy with a temporary catch-up
program for 12- to 24-year-olds was US $4,666 per quality-adjusted life year (QALY)
gained. Relative to other commonly accepted healthcare programs, vaccinating girls

and women appears cost-effective. Including men and boys in the program was the
most effective strategy, reducing the incidence of genital warts, cervical intraepithelial
neoplasia, and cervical cancer by 97%, 91%, and 91%, respectively. The ICER of this
strategy was $45,056 per QALY.



What is the psychosocial burden to speci c regions/
groups of precursors of disease and medical interventions?

Kitchener HC, Fletcher I, Roberts C, Wheeler B, Almonte M, Maguire P.
The psychosocial impact of human papillomavirus testing in primary cervical screening-a
study within a randomized trial. Int J Gynecol Cancer 2008 Jul-Aug;18(4):743-8.

Abstract

The purpose of the study was to assess the psychosocial impact of human papillomavirus
(HPV) testing as an adjunct to cytology in routine primary cervical screening. A controlled
study of the psychosocial impact of HPV testing within a randomized trial of HPV testing

to assess its ef cacy in cervical screening was carried out. The trial provides a randomized
setting of revealed HPV results versus concealed results permitting valid comparisons

for assessing true psychosocial impact. The setting comprised a large number of general
practices in primary care. Women aged 20-64 years who underwent routine cervical
screening participated in the study. The intervention was a revealed high-risk HPV test
result in addition to cervical cytology. The main outcome was measured using General
Health Questionnaire (GHQ-28), Spielberger State-Trait Anxiety Inventory, and Sexual Rating
Scale (SRS). Among women with either mildly abnormal or normal cytology, receiving an
HPV(+ve) result did not impact signi cantly on GHQ caseness and mean scores or on
Spielberger State and Trait scores when compared with women in whom the HPV(+ve) test
result was concealed. Among women with normal cytology, receiving an HPV(+ve) result
was associated with a reduction in the Sexual Rating Scale compared with similar women
whose HPV(+ve) result was concealed. HPV testing does not add signi cant psychologic
distress when combined with cytology in routine primary cervical screening.

Zimet GD, Liddon N, Rosenthal SL, Lazcano-Ponce E, Allen B.
Chapter 24: Psychosocial aspects of vaccine acceptability. Vaccine 2006 Aug 31;24 Suppl
3:53/201-9. Review.

Abstract

In this chapter we identify psychosocial issues that have been raised with respect to
human papillomavirus (HPV) vaccination and review the research literature on HPV
vaccine acceptability. Many women and physicians have relatively poor knowledge

about HPV, but despite this, most healthcare providers are willing to recommend HPV
vaccination and parents are interested in having their children vaccinated. Concerns about
post-vaccination sexual behavior change do not appear to be justi ed, but can certainly
be addressed through anticipatory guidance. Most research studies have come out of
the United States and other English-speaking industrialized countries. More psychosocial
research regarding HPV vaccination is therefore needed from developing countries.

Kahn JA, Slap GB, Bernstein DI, Kollar LM, Tissot AM, Hillard PA, Rosenthal SL.
Psychological, behavioral, and interpersonal impact of human papillomavirus and pap test
results. J Womens Health (Larchmt) 2005 Sep;14(7):650-9.



Abstract

Background: The purpose of this study was to explore the short-term psychological,
behavioral, and interpersonal impact of human papillomavirus (HPV) and Pap results in
adolescent and young adult women. Methods: Sexually active young women 14-21 years of
age were recruited using a purposeful sampling strategy from a hospital-based teen health
center. Participants underwent HPV DNA and Pap testing at baseline. At a follow-up visit

2 weeks later, they received test results and participated in individual interviews designed
to examine the impact of test results. Interview data were analyzed using framework
analysis, a qualitative analytical method. Results: The mean age of the 100 participants

was 17.2 years, and 82% were black. Fifty-one percent were HPV positive, and 23% had
abnormal Pap tests. Psychological responses consisted of affective reactions to abnormal
results, empowerment through knowledge of results, and self-con dence to prevent
future disease. Personal behavioral intentions encompassed safe sexual behaviors, partner
monitoring, and return for screening. Anticipated interpersonal consequences focused

on the impact of communication about test results on relationships. Psychosocial and
behavioral responses were in uenced by the personal meaning participants derived from
HPV and Pap results (e.g., perceptions of personal risk and anticipated stigma), cognitive
understanding of test results, and such factors as coping mechanisms, locus of control, and
relationship quality. CONCLUSIONS: An understanding of young womens responses to
HPV and Pap test results may help guide clinical interventions designed to prevent possibly
harmful psychosocial and interpersonal responses to HPV and Pap testing but promote
healthy sexual behaviors and regular screening.

Petersen RW, Graham G, Quinlivan JA. Psychologic changes after a gynecologic cancer.
J Obstet Gynaecol Res 2005 Apr;31(2):152-7.

Abstract

Aim: The aim of this study was to explore the wider psychologic symptomatology
experienced by women with a new diagnosis of a gynecologic cancer at the point of
diagnosis and 6 weeks later. Methods: A prospective cohort study was carried out with
ethics committee approval and informed consent. Women were recruited from three
tertiary hospitals in Australia over an 8-month period. In order to cover a diverse range of
potential symptomatology, we utilized the Hopkins Symptom Checklist (HSCL)-90, which
covers 90 separate psychologic symptoms that can then be coded into eight domains.
Women also completed questions relating to their perceived level of social support, and
demographic data were collated separately. Results: Key ndings were that levels of
symptomatology remained uniform across the rst 6 weeks following the diagnosis of
the cancer regardless of the site of the cancer. Across the spectrum of symptomatology
domains, the median scores were all higher in women with poor social supports
compared with those with higher social support levels at 6 weeks. Statistically signi cant
differences were observed in the domains of phobic-anxiety, retarded depression, and
agitated depression at 6 weeks follow up. CONCLUSION: Women with a new diagnosis
of a gynecologic cancer experience diverse psychologic symptomatology. Symptoms
persist over the rst 6 weeks and are higher in women with poor social supports.
Screening of women for adequate social support structure and targeted interventions to
resolve symptomatology need to be tailored to the type of symptoms experienced.



What is the relative cost of improving screening versus
primary prevention using vaccines together with screening,
with regard to the following: effectiveness, ef ciency,

and coverage?

Ault KA. Effect of prophylactic human papillomavirus L1 virus-like-particle vaccine on
risk of cervical intraepithelial neoplasia grade 2, grade 3, and adenocarcinoma in situ: a
combined analysis of four randomised clinical trials. Lancet 2007;369(9576):1861-68.

Abstract

Background: Cervical cancer and its obligate precursors, cervical intraepithelial neoplasia
grades 2 and 3 (CIN2/3), and adenocarcinona in situ (AlS), are caused by oncogenic
human papillomavirus (HPV). In this combined analysis of four clinical trials we assessed
the effect of prophylactic HPV vaccination on these diseases. Methods: 20,583

women aged 16-26 years were randomised to receive quadrivalent HPV6/11/16/18
vaccine (n=9087), its HPV16 vaccine component (n=1204), or placebo (n=10 292).

They underwent periodic Papanicolaou testing, with colposcopy or biopsy for detected
abnormalities. The primary composite endpoint was the combined incidence of HPV16/18-
related CIN2/3, AIS, or cervical cancer. These trials are registered at ClinicalTrials.gov,
numbers NCT00365378, NCT00365716, NCT00092521, and NCT00092534. Findings:
Mean follow-up was 3.0 years (SD 0.66) after rst dose. In women negative for HPV16 or
HPV18 infection during the vaccination regimen (n=17 129, per protocol), vaccine ef cacy
was 99% for the primary endpoint (95% CI 93-100), meeting the statistical criterion for
success. In an intention-to-treat analysis of all randomised women (including those who
were HPV16/18 naive or HPV16/18-infected at day 1), ef cacy was 44% (95% CIl 31-55);
all but one case in vaccine recipients occurred in women infected with HPV16 or HPV18
before vaccination. In a second intention-to-treat analysis we noted an 18% reduction
(95% CI 7-29) in the overall rate of CIN2/3 or AIS due to any HPV type. INTERPRETATION:
Administration of HPV vaccine to HPV-naive women, and women who are already
sexually active, could substantially reduce the incidence of HPV16/18-related cervical
precancers and cervical cancer.

The Future Il Study Group. Quadrivalent vaccine against human papillomavirus to prevent
high-grade cervical lesions. N Engl J Med 2007;356(19):1915-27.

Abstract

Background: Human papillomavirus types 16 (HPV-16) and 18 (HPV-18) cause approximately
70% of cervical cancers worldwide. A phase 3 trial was conducted to evaluate a quadrivalent
vaccine against HPV types 6, 11, 16, and 18 (HPV-6/11/16/18) for the prevention of high-grade
cervical lesions associated with HPV-16 and HPV-18. Methods: In this randomized, double-
blind trial, we assigned 12,167 women between the ages of 15 and 26 years to receive
three doses of either HPV-6/11/16/18 vaccine or placebo, administered at day 1, month 2,
and month 6. The primary analysis was performed for a perprotocol susceptible population
that included 5305 women in the vaccine group and 5260 in the placebo group who had no
virologic evidence of infection with HPV-16 or HPV-18 through 1 month after the third dose
(month 7). The primary composite end point was cervical intraepithelial neoplasia grade

2 or 3, adenocarcinoma in situ, or cervical cancer related to HPV-16 or HPV-18. Results:



Subjects were followed for an average of 3 years after receiving the rst dose of vaccine or
placebo. Vaccine ef cacy for the prevention of the primary composite end point was 98%
(95.89% con dence interval [CI], 86 to 100) in the per-protocol susceptible population and
44% (95% ClI, 26 to 58) in an intention-to-treat population of all women who had undergone
randomization (those with or without previous infection). The estimated vaccine ef cacy
against all high-grade cervical lesions, regardless of causal HPV type, in this intention-to-treat
population was 17% (95% Cl, 1 to 31). CONCLUSIONS: In young women who had not been
previously infected with HPV-16 or HPV-18, those in the vaccine group had a signi cantly
lower occurrence of high-grade cervical intraepithelial neoplasia related to HPV-16 or HPV-18
than did those in the placebo group. (ClinicalTrials.gov number, NCT00092534 [ClinicalTrials.
gov].). Copyright 2007 Massachusetts Medical Society.

Garland SM, Hernandez-Avila M, Wheeler CM et al. Quadrivalent vaccine against human
papillomavirus to prevent anogenital diseases. N Engl J Med 2007;356(19):1928-43.

Abstract

Background: A phase 3 trial was conducted to evaluate the ef cacy of a prophylactic
guadrivalent vaccine in preventing anogenital diseases associated with human papillomavirus
(HPV) types 6, 11, 16, and 18. Methods: In this randomized, placebo-controlled, double-

blind trial involving 5455 women between the ages of 16 and 24 years, we assigned 2723
women to receive vaccine and 2732 to receive placebo at day 1, month 2, and month 6.

The coprimary composite end points were the incidence of genital warts, vulvar or vaginal
intraepithelial neoplasia, or cancer and the incidence of cervical intraepithelial neoplasia,
adenocarcinoma in situ, or cancer associated with HPV type 6, 11, 16, or 18. Data for the
primary analysis were collected for a per-protocol susceptible population of women who had
no virologic evidence of HPV type 6, 11, 16, or 18 through 1 month after administration of the
third dose. Results: The women were followed for an average of 3 years after administration
of the rst dose. In the perprotocol population, those followed for vulvar, vaginal, or perianal
disease included 2261 women (83%b) in the vaccine group and 2279 (83%) in the placebo
group. Those followed for cervical disease included 2241 women (82%o) in the vaccine group
and 2258 (83%) in the placebo group. Vaccine ef cacy was 100% for each of the coprimary
end points. In an intention-to-treat analysis, including those with prevalent infection or disease
caused by vaccine-type and non-vaccine-type HPV, vaccination reduced the rate of any vulvar
or vaginal perianal lesions regardless of the causal HPV type by 34% (95% con dence
interval [Cl], 15 to 49), and the rate of cervical lesions regardless of the causal HPV type by
20% (95% ClI, 8 to 31). CONCLUSIONS: The quadrivalent vaccine signi cantly reduced the
incidence of HPV-associated anogenital diseases in young women. (ClinicalTrials.gov number,
NCT00092521 [ClinicalTrials.gov].). Copyright 2007 Massachusetts Medical Society.

Joura EA, Leodolter S, Hernandez-Avila M, Wheeler CM, Perez G, Koutsky LA, et al.

Ef cacy of a quadrivalent prophylactic human papillomavirus (types 6, 11, 16, and 18) L1 virus-
like-particle vaccine against high-grade vulval and vaginal lesions: a combined analysis of three
randomised clinical trials. Lancet 2007;369(9574):1693-702.

Abstract

Background: Vulval and vaginal cancers among younger women are often related to
infection with human papillomavirus (HPV). These cancers are preceded by high-grade
vulval intraepithelial neoplasia (VIN2-3) and vaginal intraepithelial neoplasia (ValN2-3). Our



aim was to do a combined analysis of three randomised clinical trials to assess the effect

of a prophylactic quadrivalent HPV vaccine on the incidence of these diseases. Methods:

18 174 women (16-26 years) were enrolled and randomised to receive either quadrivalent
HPV6/11/16/18 L1 virus-like-particle vaccine or placebo at day 1, and months 2 and 6.
Individuals underwent detailed anogenital examination at day 1, 1 month after dose three,
and at 6-12-month intervals for up to 48 months. Suspect genital lesions were biopsied and
read by a panel of pathologists and vaccine HPV type-speci ¢ DNA testing was done. The
primary endpoint was the combined incidence of VIN2-3 or ValN2-3 associated with HPV16
or HPV18. Primary ef cacy analyses were done in a per-protocol population. Findings: The
mean follow-up time was 3 years. Among women naive to HPV16 or HPV18 through 1 month
after dose three (per-protocol population; vaccine n=7811; placebo n=7785), the vaccine was
100% effective (95% CI 72-100) against VIN2-3 or ValN2-3 associated with HPV16 or HPV18.
In the intention-to-treat population (which included 18 174 women who, at day 1, could have
been infected with HPV16 or HPV18), vaccine ef cacy against VIN2-3 or ValN2-3 associated
with HPV16 or HPV18 was 71% (37-88). The vaccine was 49% (18-69) effective against all
VIN2-3 or ValN2-3, irrespective of whether or not HPV DNA was detected in the lesion. The
most common treatment-related adverse event was injection-site pain. INTERPRETATION:
Prophylactic administration of quadrivalent HPV vaccine was effective in preventing high-grade
vulval and vaginal lesions associated with HPV16 or HPV18 infection in women who were
naive to these types before vaccination. With time, such vaccination could result in reduced
rates of HPV-related vulval and vaginal cancers.

Dasbach EJ, Elbasha EH, Insinga RP. Mathematical models for predicting the
epidemiologic and economic impact of vaccination against human papillomavirus infection
and disease. Epidemiol Rev 2006;28:(1):88-100.

Abstract

Infection with human papillomavirus (HPV) is the primary cause of cervical cancer, other
anogenital cancers, genital warts, and recurrent respiratory papillomatosis. Clinical
studies have demonstrated that a prophylactic HPV vaccine can prevent infection, genital
warts, and the precancerous lesions that lead to cervical cancer. Given the absence

of data on the long-term effectiveness of HPV vaccination, a number of mathematical
models have been developed to provide insight to policy makers by projecting the long-
term epidemiologic and economic consequences of vaccination and evaluate alternative
vaccination policies. This paper reviews the state of these models. Three types of HPV
mathematical models have been reported in the literature: cohort, population dynamic,
and hybrid. All have demonstrated that vaccination can signi cantly reduce the incidence
of cervical cancer in the long term. However, only the cohort and hybrid models have
evaluated the cost-effectiveness of vaccination strategies for preventing cervical cancer.
These models have generally shown that vaccinating females can be cost-effective.
None has accounted for the potential bene ts of vaccinating the population to reduce
the burden of recurrent respiratory papillomatosis and cancers of the vagina, vulva, anus,
penis, and head/neck. Given that only the population dynamic model can account for
both the direct and indirect (i.e., herd immunity effects) bene ts of vaccination in the
population, future research should focus on further development of dynamic models

by expanding the range of epidemiologic outcomes tracked and including the ability to
assess the cost-effectiveness of alternative vaccination policies.



What would be the cost and value of national/provincial
databases and record linkages?

Arbyn M, Dillner J. Review of current knowledge on HPV vaccination: an appendix to
the European Guidelines for Quality Assurance in Cervical Cancer Screening. J Clin Virol
2007;38(3):189-97.

Abstract

The recognition of a strong etiological relationship between infection with high-risk
human papillomavirusses and cervical cancer has prompted research to develop and
evaluate prophylactic and therapeutic vaccines. One prophylactic quadrivalent vaccine
using L1 virus-like particles (VLP) of HPV 6, 11, 16 and 18 is available on the European
market since the end of 2006 and it is expected that a second bivalent vaccine containing
VLPs of HPV16 and HPV18 will become available in 2007. Each year, HPV16 and HPV18
cause approximately 43,000 cases of cervical cancer in the European continent. Results
from the phase-llb and Ill trials published thus far indicate that the L1 VLP HPV vaccine
is safe and well-tolerated. It offers HPV-naive women a very high level of protection
against HPV persistent infection and cervical intra-epithelial lesions associated with the
types included in the vaccine. HPV vaccination should be offered to girls before onset of
sexual activity. While prophylactic vaccination is likely to provide important future health
gains, cervical screening will need to be continued for the whole generation of women
that is already infected with the HPV types included in the vaccine. Phase IV studies

are needed to demonstrate protection against cervical cancer and to verify duration of
protection, occurrence of replacement by non-vaccine types and to de ne future policies
for screening of vaccinated cohorts. The European Guidelines on Quality Assurance for
Cervical Cancer Screening provides guidance for secondary prevention by detection

and management of precursors lesions of the cervix. The purpose of the appendix on
vaccination is to present current knowledge. Developing guidelines for future use of HPV
vaccines in Europe, is the object of a new grant offered by the European Commission.

Dillner J, Arbyn M, Dillner L. Translational mini-review series on vaccines: monitoring of
human papillomavirus vaccination. Clin Exp Immunol 2007;148(2):199-207.

Abstract

Persistent infection with oncogenic human papillomavirus (HPV) is a necessary cause of
cervical cancer. Moreover, HPV type 16 (and to a lesser degree HPV type 18) is linked
with more rare cancers, namely cancer of the vulva, vagina, penis, anus, oropharynx
and larynx. Effective prophylactic vaccines have been developed. In this review,

we brie y address immunological aspects of HPV infection and the results of HPV
vaccination trials. Internationally standardized monitoring and evaluation of prophylactic
HPV vaccination programmes will be essential for arriving at the most (cost-)effective
strategies for cancer control.



Saslow D, Castle PE, Cox JT, Davey DD, Einstein MH, Ferris DG, et al. American
Cancer Society Guideline for human papillomavirus (HPV) vaccine use to prevent cervical
cancer and its precursors. CA Cancer J Clin 2007 Jan-Feb;57(1):7-28. Review.

Abstract

The American Cancer Society (ACS) has developed guidelines for the use of the
prophylactic human papillomavirus (HPV) vaccine for the prevention of cervical
intraepithelial neoplasia and cervical cancer. These recommendations are based on

a formal review of the available evidence. They address the use of prophylactic HPV
vaccines, including who should be vaccinated and at what age, as well as a summary of
policy and implementation issues. Implications for screening are also discussed. (Note:
includes a section on surveillance).

Franco EL, Cuzick J, Hildesheim A, de Sanjos@ S. Chapter 20: Issues in planning
cervical cancer screening in the era of HPV vaccination. Vaccine 2006 Aug; 24(3):53.
171-7. Review.

Abstract

Human Papillomavirus (HPV) vaccines will likely have an impact as a preventive strategy
for cervical cancer. Screening for precancerous lesions cannot be discontinued because
vaccination will not protect against HPV types not included in the rst generation of
vaccines. Moreover, protection for the target types, 16 and 18, which are responsible
for most cases of cervical precancerous lesions and cancer, and 6 and 11, which are
responsible for a substantial proportion of low-grade lesions, cannot be expected to

be absolute, and the likely implementation of HPV vaccination in young women wiill

not impact older groups initially. Cervical cancer control programs will need to be re-
evaluated because the addition of HPV vaccination will make the existing approach of
high-frequency screening by cytology too costly and inef cient for most public health
budgets. Simply making cytology screening less frequent may not be a viable strategy
in light of potential problems that may plague cytology performance in conditions of
low lesion prevalence. HPV testing has the performance characteristics that would
make it an ideal primary screening test in such conditions. Cytology should be reserved
for triage of HPV-positive cases because it is more likely to perform with suf cient
accuracy in high-prevalence conditions. Another advantage of using HPV testing as

a primary screening tool is the opportunity to create infection registries that can link
test results from the same women over time, thus allowing an ef cient and low-cost
strategy to monitor long-term protection among vaccinated women.

Haimes K, Schouten H, Harris T, Belzak L. National standards for immunization coverage
assessment: recommendations from the Canadian immunization registry network.
Canada Commun Dis Rep 2005; 31(9):93-97.

Abstract

Recommendations for reporting of national immunization coverage in Canada (frequency
and time of year of assessment; age cohorts and populations; agent/antigen speci ¢
coverage; up-to-date and on-time immunization) are presented.



What is the natural history/clinical course of progression
of the following conditions: anal disease, VIN (vulvar
intraepithelial neoplasia) disease, and cervical cancer?

McCredie MR, Sharples KJ, Paul C, Baranyai J, Medley G, Jones RW, Skegg DC.
Natural history of cervical neoplasia and risk of invasive cancer in women with cervical
intraepithelial neoplasia 3: a retrospective cohort study. Lancet Oncol 2008 May;9(5):425-34.

Abstract

Background: The invasive potential of cervical intraepithelial neoplasia 3 (CIN3; also
termed stage 0 carcinoma) has been poorly de ned. At the National Women's Hospital,
Auckland, New Zealand, treatment of CIN3 was withheld from a substantial number

of women between 1965 and 1974 as part of an unethical clinical study. The resulting
variation in management allows comparison of the long-term risk of invasive cancer of
the cervix in women whose lesion was minimally disturbed with those who had adequate
initial treatment followed by conventional management. We aimed to estimate the long-
term risk of invasive cancer in these two groups of women. A judicial inquiry referred for
independent clinical review in 1988 all women for whom there remained doubt about
the adequacy of their management. Methods: Between February, 2001, and December,
2004, medical records, cytology, and histopathology were reviewed for all women with
CIN3 diagnosed between 1955 and 1976, whose treatment was reviewed by judicial
inquiry and whose medical records could be located, and linkages were done with cancer
and death registers and electoral rolls. To take into account the probability that the CIN3
lesion had been completely removed, we classi ed adequacy of treatment by type

of procedure, presence of CIN3 at the excision margin, and subsequent cytology. The
primary outcome was cumulative incidence of invasive cancer of the cervix or vaginal
vault. Follow-up continued until death or Dec 31, 2000, whichever came rst. Analyses
accounted for procedures during follow-up. Findings: 1229 women whose treatment
was reviewed by the judicial inquiry in 1987-88 were included. Of these, 48 records

(4%) could not be located and 47 women (4%) did not meet the inclusion criteria. At
histopathological review, a further 71 (6% of 1134) women were excluded because the
review diagnosis was not CIN3. We identi ed outcomes in the remaining 1063 (86% of
1229) women diagnosed with CIN3 at the hospital in 1955-76. In 143 women managed
only by punch or wedge biopsy, cumulative incidence of invasive cancer of the cervix

or vaginal vault was 31.3% (95% Cl 22.7-42.3) at 30 years, and 50.3% (37.3-64.9) in the
subset of 92 such women who had persistent disease within 24 months. However,
cancer risk at 30 years was only 0.7% (0.3-19) in 593 women whose initial treatment was
deemed adequate or probably adequate, and whose treatment for recurrent disease was
conventional. INTERPRETATION: This study provides the most valid direct estimates yet
available of the rate of progression from CIN3 to invasive cancer. Women with untreated
CINS are at high risk of cervical cancer, whereas the risk is very low in women treated
conventionally throughout.



Palefsky J. Human papillomavirus and anal neoplasia. Curr HIV/AIDS Rep 2008
May;5(2):78-85.

Abstract

Anal cancer is a rare disease in the general population, but the incidence of anal cancer
is higher in certain at-risk groups, such as men who have sex with men (MSM), and
immunosuppressed individuals, including those with HIV infection. Among HIV-positive
MSM, the incidence of anal cancer may be as high as 10 times greater than current
rates of cervical cancer in the general population of women. Anal cancer is associated
with human papillomavirus (HPV) infection and may be preceded by high-grade anal
intraepithelial neoplasia (HGAIN). HGAIN and anal HPV infection are both highly prevalent
in groups at risk for anal cancer. Current issues include determining the effect of
antiretroviral therapy on the natural history of HGAIN and the incidence of anal cancer,
optimizing diagnostic and therapeutic approaches to HGAIN, and determining the
potential for prophylactic HPV vaccines to prevent anal HPV infection and anal cancer in
at-risk groups.

Shepherd NA. Anal intraepithelial neoplasia and other neoplastic precursor lesions of the
anal canal and perianal region. Gastroenterol Clin North Am 2007 Dec;36(4):969-87, ix.
Review.

Abstract

Anal cancer is rare and this helps to explain why anal pre-neoplastic conditions are
poorly understood, especially with regard to their natural history and management.

Anal intraepithelial neoplasia is closely linked to human papillomavirus infection and is
particularly common in homosexuals and in immunosuppressed patients, especially
those with HIV/AIDS. The high regression rates of low-grade anal intraepithelial neoplasia
may simply re ect inconsistent pathologic reporting. Higher grades of anal intraepithelial
neoplasia may remain static for long periods of time in immunocompetent patients, but
those with HIV/AIDS show early and rapid malignant transformation. In general, most
anal pre-neoplastic conditions are best diagnosed by biopsy and treated by surgical
excision, although local recurrence is a problem. In anal Paget s disease, it is important to
ascertain, at the time of diagnosis, whether it is due to a primary in-situ apocrine-type of
neoplasia of the anus or if the disease is secondary to an invasive primary carcinoma of
the rectum.

Moscicki AB, Schiffman M, Kjaer S, Villa LL. Chapter 5: Updating the natural history of
HPV and anogenital cancer. Vaccine 2006 Aug 21;24 Suppl 3 :S42-51

Abstract

The major steps in cervical carcinogenesis include infection of the metaplastic epithelium
of the cervical transformation zone with one or more of the 12-18 carcinogenic types

of human papillomavirus (HPV) infection, viral persistence, clonal progression of the
persistently-infected epithelium to cervical precancer, and invasion. Although these
fundamental steps are established, several new epidemiologic studies have shed light on
the factors that in uence each of these transitions. The importance of the transformation
zone in cervical cancer has been extended to other HPV-induced cancers such as anal or



tonsillar cancers. Natural history studies show that HPV with normal cervical cytology and
cervical intraepithelial neoplasia (CIN) grade 1 behave similarly, with the majority of both
showing regression. Although these studies have demonstrated the importance of HPV
persistence in the development of precancer CIN-3, the timing from infection to evidence
of CIN-3 varies from 1 to 10 years. Whether equivalent lesions diagnosed later differ in
their natural history remains unknown. Several factors have been implicated in enhancing
persistence and/or progression. However, none are consistently associated with both
except age: young women are less likely to show persistence and older women with
persistence are more likely to be at risk of invasive cancer. Recent studies have also
underscored the importance of the host immune response in clearance of established
infections. Finally, data on non-cervical HPV infections, such as penile infections are
limited to date compared to cervical infections. Several ongoing cohort studies should
give us further insight into male infections in the near future.

van Seters M, van Beurden M, de Craen AJ. Is the assumed natural history of vulvar
intraepithelial neoplasia Il based on enough evidence? A systematic review of 3322
published patients. Gynecol Oncol 2005 May;97(2):645-51 Review.

Abstract

Objective: To establish the true natural history of VIN Il from literature data. Methods: In
a systematic review, data of women with VIN Il indexed in several computer databases
were pooled. The effect of treatment was correlated with recurrences and progression
of VIN Ill. Results: Ninety-seven articles met the inclusion criteria. Data of 3322 patients
were available. The mean age at diagnosis of VIN Il was 46. This decreased over time,
although not signi cantly (P = 0.08). Recurrences were seen as often after local excision
as after vulvectomy. The percentage of recurrences was lower, but not absent, after

free surgical margins than after involved surgical margins (P < 0.001). 6.5% of the 3322
patients progressed to an invasive vulvar carcinoma. Occult carcinomas were diagnosed
in 3.2% of patients and 3.3% carcinomas were diagnosed during follow-up. The mean
age at diagnosis of invasive vulvar carcinoma was 52 years. Nine percent of 88 untreated
patients progressed in 12 to 96 months to invasive vulvar carcinoma. Only 12% of the
3322 patients showed complete regression, mostly during the rst 10 months after
diagnosis, 41% of which was related to pregnancy. CONCLUSION: Evidence exists

that VIN Il may progress to invasive vulvar carcinoma. However, the available literature
suggests that the progression rate to invasive vulvar carcinoma is low. The incidence

of invasion as found in this systematic review is probably even too high, because
overreporting of (micro)invasive cases cannot be excluded. Only a prospective registration
using a standardized pathology examination will provide information about the real natural
history of VIN II.



How can we achieve the greatest coverage with
this vaccine in a variety of settings?

Reeve C, De La Rue S, Pashen D, Culpan M, Chef nsT. School-based vaccinations
delivered by general practice in rural north Queensland: an evaluation of a new human
papillomavirus vaccination program. Commun Dis Intell 2008 Mar;32(1):94-8.

Abstract

A local general practice was contracted to provide the school-based immunisation program
over two years in Mount Isa, Queensland. The schedule was for female Year 10, 11 and 12
students to receive three doses of human papillomavirus (HPV) vaccination (Gardasil). This
was provided as part of the broader immunisation program that involved providing Year 8
students with two doses of hepatitis B vaccination and one dose of varicella-zoster, and
Year 10 students with one dose of diphtheria-tetanus-pertussis (DTPa). Data were collected
on the number of consent forms returned and how many declined vaccination, how many
students were vaccinated and those requiring catch-up vaccinations, as well as the total
number completing the full course of immunisations. Adverse events were also recorded.
The total cohort of girls eligible for HPV vaccination was 304 (consented to vaccination--
275 (90%), declined vaccination--13 (4%o), coverage for rst HPV dose--89%o, coverage for
second HPV dose--88%, coverage for third HPV dose--79%). When compared with other
adolescent vaccinations given concurrently as part of the broader vaccination program, HPV
coverage was higher. There were only three signi cant adverse events. Three girls fainted
at the time of immunisation but recovered immediately. The HPV immunisation had a good
uptake and was well tolerated. Integrating school immunisation provision with general
practice provides continuity with preschool immunisations and provides a convenient
location for parents to bring children who have missed out on immunisations or would like
to discuss the immunisation program

Schaffer SJ, Fontanesi J, Rickert D, Grabenstein JD, Rothholz MC,Wang SA, et al.
How effectively can health care settings beyond the traditional medical home provide
vaccines to adolescents? Pediatrics 2008 Jan;121 Suppl 1:S35-45.

Abstract

Objective: Our goal was to evaluate the capacity of various health care settings to
supplement the activities of the traditional medical home by delivering vaccines to
adolescents. Methods: A group of experts in the elds of adolescent-immunization
delivery and the provision of preventive care in various health care settings summarized
the available literature, considered setting-speci c factors, and assessed the ability

of various health care settings beyond the traditional medical home to conform to the
immunization quality standards set by the National Vaccine Advisory Committee, report
vaccination information for the quantitative assessment of vaccine-coverage rates, be
likely to offer vaccines to adolescents, and be viewed by adolescents as acceptable sites
for receiving vaccinations. Results: Seven candidate settings were evaluated: pharmacies,
obstetrics-gynecology practices, sexually transmitted disease clinics, hospital emergency
departments, family planning clinics, teen clinics, and local public health department
immunization clinics. The panel concluded that all could safely provide vaccinations to
adolescents but that vaccination efforts at some of the settings could potentially have a



markedly greater impact on overall adolescent-immunization rates than could those at
other settings. In addition, for adolescent-vaccination services to be practical, candidate
settings need to have a clear interest in providing them. Conditional on that, several
issues need to be addressed: (1) funding; (2) orienting facilities to provide preventive
care services; (3) enhancing access to immunization registries; and (4) clarifying issues
related to immunization consent. CONCLUSIONS: With supporting health policy, health
education, and communication, health care settings beyond the traditional medical home
have the potential to effectively augment the vaccination efforts of more traditional
settings to deliver vaccines to adolescents. These health care settings may be particularly
well suited to reach adolescents who lack access to traditional sources of preventive
medical care or receive fragmented medical care.

Szilagyi PG, Rand CM, McLaurin J, Tan L, Britto M, Francis A, et al. Delivering
adolescent vaccinations in the medical home: a new era? Pediatrics 2008 Jan;121 Suppl
1:515-24.

Abstract

Background: Medical homes are health care settings that offer continuous, comprehensive,
accessible primary care; these settings generally involve pediatric and family physician
practices or community health centers but can also involve gynecologists or internists.
Objectives: In this article, we review available evidence on the role of the medical home

in optimizing adolescent immunization delivery, particularly with respect to health care
utilization patterns and barriers to vaccinations in medical homes, and solutions. Methods:
We conducted a systematic review of the existing immunization and adolescent literature
and used a Delphi process to solicit opinions from content experts across the United
States. Results: Most adolescents across the United States do have a medical home, and
many pay a health care visit to their medical home within any given year. Barriers exist in
regards to the receipt of adolescent immunizations, and they are related to the adolescent/
family, health care provider, and health care system. Although few studies have evaluated
adolescent vaccination delivery, many strategies recommended for childhood or adult
vaccinations should be effective for adolescent vaccination delivery as well. These strategies
include education of health care providers and adolescents/parents; having appropriate
health insurance coverage; tracking and reminder/recall of adolescents who need
vaccination; practice-level interventions to ensure that needed vaccinations are provided

to eligible adolescents at the time of any health care visit; practice-level audits to measure
vaccination coverage; and linkages across health care sites to exchange information about
needed vaccinations. Medical homes should perform a quality improvement project to
improve their delivery of adolescent vaccinations. Because many adolescents use a variety
of health care sites, it is critical to effectively transfer vaccination information across health
care settings to identify adolescents who are eligible for vaccinations and to encourage
receipt of comprehensive preventive. CONCLUSIONS: Medical homes are integral to both
the delivery of adolescent immunizations and comprehensive adolescent preventive health
care. Many strategies recommended for childhood and adult vaccinations should work for
adolescent vaccinations and should be evaluated and implemented if they are successful.
By incorporating evidence-based strategies and coordinating effectively with other health
care sites used by adolescents, medical homes will be the pivotal settings for the delivery
of adolescent vaccinations.



Tissot AM, Zimet GD, Rosenthal SL, Bernstein DI, Wetzel C, Kahn JA. Effective
strategies for HPV vaccine delivery: the views of pediatricians. J Adolesc Health 2007
Aug;41(2):119-25.

Abstract

Purpose: Pediatricians will play a critical role in human papillomavirus (HPV) vaccine
delivery. The objectives of this research were to examine pediatricians views about

key issues related to HPV vaccine delivery and identify their strategies for effective
vaccine delivery. Methods: A diverse sample of practicing pediatricians was recruited
from a three-state region using a purposeful sampling strategy. Participants completed
in-depth, semi-structured interviews. Qualitative data were analyzed using framework
analysis. Results: The mean age of the 31 participants was 47 years (range 30-78
years), and 17 (55%) were female. In all, 18 were white, nine (29%) black, and four
(13%) Latino. Participants noted that cultural issues, including a family s religious

and ethnic background, were important considerations when recommending an HPV
vaccine. Almost all participants believed that vaccination should be universal rather
than targeted, but opinions regarding legislative mandates for vaccination varied.

Those in favor of mandates cited their potential to maximize the public health impact

of immunization, while those opposed noted that HPV is not transmitted casually and
were concerned about limited data on the long-term safety and ef cacy of HPV vaccines.
Pediatricians noted that speci c strategies for effective vaccine delivery would be
needed for an STI vaccine targeted toward adolescents, especially considering the poor
public understanding of HPV. These included provision of HPV vaccines in alternative
settings, guidance for pediatricians as to how to address parental concerns, and speci ¢
educational initiatives. CONCLUSIONS: The views of pediatricians, who have extensive
experience administering vaccines to children and adolescents, will be valuable as HPV
vaccine delivery strategies are designed.



What is the distribution of HPV types in Aboriginal
populations?

Note: No studies were found between 2005 and 2008. The study cited directly below
is a 2004 study. The other three studies presented are related to cancer screening and
Aboriginal women in Canada.

Healey SM, Aronson K, MaoY, Franco EL. Human papillomavirus and cervical dysplasia in
Nunavut: prelude to a screening strategy. Int J Circumpolar Health 2004; 63 Suppl 2:199-20L

Abstract

Objectives: To determine the prevalence of oncogenic human papillomavirus (HPV)

in Nunavut and to assess the association between HPV and squamous intraepithelial
lesions (SIL) as a prelude to planning a better screening strategy. Study Design: A cross-
sectional study was conducted on the Pap-screened populations in 19 communities in
Nunavut, Canada. SIL was determined using Liquid-based cytology, and HPV testing was
done using the Hybrid Capture Il assay. Results: Prevalence of oncogenic HPVs in 1,290
women ages 13-79 was 26% and of Cervical Dysplasia was 7.2%. Over 90% of women
with SIL had positive HPV tests. Over 75% of women who were HPV positive but SIL
negative were under 30 years of age. CONCLUSION: Consideration should be given to
using liquid-based cytology for Pap testing. Also consider concurrent HPV testing in those
over 30 years old and re ex testing of HPV in those under 30 years old with a positive
HPV test.

Kaida A, Colman I, Janssen PA. Recent Pap tests among Canadian women: is
depression a barrier to cervical cancer screening? J Womens Health (Larchmt) 2008
Sep;17(7):1175-81

Abstract

Background: Previous studies have shown that depression is associated with both lower
use of preventive cancer screening programs and lower probability of cancer survival.
Given the increasing incidence of depression among Canadian women, this study sought
to determine if recent Pap testing varies by the presence of depression.

Methods: This population-based study used cross-sectional, self-reported data from the
Canadian Community Health Survey (CCHS) Cycle 3.1 (2005) to estimate the association
between depression and recent Pap testing within the previous 3 years among 2351
Canadian women without hysterectomy aged 18 69 years. Results: After adjustment

for confounders, depressed women had nonsigni cantly increased odds of a recent

Pap test (OR 108, 95% CI 0.95, 129); however, age was an important effect modi er of
this relationship. Young depressed women (18 29 and 30 39 years) were signi cantly
more likely to report a recent Pap test (AOR 178, 95% CI 137, 2.31, and AOR 147, 95%
Cl 100, 2.15, respectively), whereas middle-aged depressed women (40 49 and 50 59
years) were signi cantly less likely to report a recent Pap test (AOR 0.76, 95% CI 0.58,
0.98, and AOR 0.68, 95% CI 0.50, 0.93, respectively) compared with their nondepressed
counterparts. No signi cant relationship was detected for the oldest age group (60 69
years). Conclusions: To our knowledge, these results are the rst to demonstrate an
interaction effect of age on the association between depression and recent Pap testing.



Longitudinal studies should be conducted to explore the role of age as an effect modi er
of this relationship and to inform policy and programming aimed at improving rates of
cervical cancer screening across all age groups.

Hoffman-Goetz L, Friedman DB. A qualitative study of Canadian aboriginal womens
beliefs about credible cancer information on the internet. J Cancer Educ 2007 June;
22(2):124 - 128

Abstract

Background. Criteria for evaluating the quality of cancer information on the Internet
include source credibility and accuracy and currency of content. Cultural relevance of
cancer resources is often overlooked in assessments of quality of Internet Web sites.
Methods. Interviews with senior Aboriginal women (n = 25) were conducted in Ontario
Canada to determine their beliefs about high quality and credible cancer prevention
resources. Results. Participants did not regard online cancer information from the
medical community to be completely credible. They recommended that cancer resources
include contact information for traditional healers in addition to local cancer agencies.
Conclusions. Cultural appropriateness of cancer information should be assessed. Web
resources considered credible according to published criteria may not be as relevant for
Aboriginal populations.

Johnston GM, Boyd CJ, Maclsaac MA. Community-based cultural predictors of Pap
smear screening in Nova Scotia. Can J Public Health 2004 Mar-Apr;95(2):95-8.

Abstract

Background: Pap smear screening is effective in reducing the incidence of cervical cancer.
However, some subgroups of women are less likely to be screened than others. Since
Canadian provincial health databases do not contain data elds identifying ethnicity

or language, analyses employing these variables are typically not available. This paper
overcomes this problem by using community- rather than person-based measures.
Associations with having had a recent Pap smear are reported by community income,
language, ethnic group, and urban/rural status, as well as the womans age. Methods:
The provincial Health Card Number and Cytology Registries were linked to ascertain the
screening status of women in mainland Nova Scotia and Cape Breton. Postal codes were
linked to census enumeration areas and then to Statistics Canada census data to create
community-based cultural measures for each woman. RESULTS: Women in mainland
Nova Scotia were more likely to have had a recent Pap smear (Odds Ratio (OR)=136;
95% Con dence Interval (Cl):1.33-139). Women living in low income (OR=119; CIl:115-
122), Aboriginal (OR=160; Cl:146-176), mixed Black (OR=125; CI:119-130) and rural
(OR=109; CI:107-111) communities and who were older were less likely to have had

a recent Pap smear. DISCUSSION: These ndings were not unexpected. In the United
States and elsewhere, associations between Pap screening status and women with low
income, rural residence, Aboriginal and Black heritage have been reported using person-
based methods. Our ndings demonstrate a method of providing measures of ethnicity
and language that should be considered for use in Canadian studies of service utilization,
disease status, and well-being.



What is the prevalence and duration of infection and
disease (pre-cancers) in Canada with regard to the
following: unscreened/underscreened women,
management of abnormalities, and secular trends?

Antonishyn NA, Horsman GB, Kelln RA, Saggar J, Severini A. The impact of
the distribution of human papillomavirus types and associated high-risk lesions in a
colposcopy population for monitoring vaccine ef cacy. Arch Pathol Lab Med 2008
Jan;132(1):54-60.

Abstract

Context: Impact studies of the new human papillomavirus (HPV) vaccines will be biased
unless local baseline distribution studies are conducted. Vaccine cross protection for other
important oncogenic HPV types and the emergence of potential genotype replacements
require the knowledge of the prevaccine epidemiology of HPV. Objective: To determine
the prevaccine distribution of HPV types in Saskatchewan, using a subpopulation of
women referred to a colposcopy clinic. Design: One thousand three hundred fty- ve
specimens obtained during colposcopic examination were typed for HPV using L1 or E1
gene polymerase chain reaction and direct sequencing. HPV-16 and HPV-31 infections
were con rmed with real-time E6 polymerase chain reaction. Indeterminate samples
were analyzed using Luminex technology. Correlations of the HPV type and histology
were examined for statistical signi cance. Results: The most commonly identi ed
genotype in patients with cervical intraepithelial neoplasia grade 2 or worse was HPV-16
(46.7%) followed by HPV-31 (14.7%) and then HPV-18 (3.9%). Fifteen of 330 specimens
that were positive for HPV-16 or HPV-31 were further resolved to be mixed HPV-16/HPV-
31 infections by real-time polymerase chain reaction. The risk of cervical intraepithelial
neoplasia associated with HPV-18 infection (0.4-17) is substantially lower than with
either HPV-16 (3.6-11.0) or HPV-31 (18-12.6). CONCLUSIONS: HPV-31 is contributing
signi cantly to the proportion of women with cervical intraepithelial neoplasia in our
population and shows a higher prevalence than HPV-18 in high-grade lesions. The clinical
signi cance of HPV-31 may be underestimated and its continued signi cance will depend
on the level of cross protection offered by the new vaccines.

Mokhtar GA, Delatour NL, Assiri AH, Gilliatt MA, Senterman M, Islam S. Atypical
squamous cells, cannot exclude high-grade squamous intraepithelial lesion: cytohistologic
correlation study with diagnostic pitfalls. Acta Cytol 2008 Mar-Apr;52(2):169-77.

Abstract

Objective: In the current study, we explore the diagnostic parameters and pitfalls in the
follow-up of 123 cases of Pap smears diagnosed as high-grade atypical squamous cells
(ASC-H) at our institution. Study Design: A computer database search was performed
from the archives of the Ottawa Hospital Cytopathology Service for cases diagnosed with
ASC-H between January 2003 and July 2005. Results: Follow-up of the 123 cases of ASC-
H showed high grade squamous intraepithelial lesion (HSIL) in 73 patients (59.4%), low
grade squamous intraepithelial lesion (LSIL) in 11 (8.9%), immature squamous metaplasia
in 23 (18.7%), reactive squamous cell changes in 12 (9.8%), benign glandular lesions
(endocervical atypia, degenerated glandular cells) in 2 (1L6%) and atrophy in 2 (16%).



In our study, 83 patients were younger than 40 years (67.4%), with biopsy-proven HSIL
found in 54 patients (65.1%). The remaining 40 patients (32.6%) were older than 40 years
of age, and follow-up biopsies showed HSIL in 19 patients (47.5%). CONCLUSION: In

our study, 59.4% of the cases that were diagnosed cytologically as ASC-H were found to
have HSIL on subsequent biopsies. This correlation was stronger in patients below the
age of 40 years (65.1% vs. 47.5%). The cytopathologic feature most strongly associated
with HSIL was the presence of coarse nuclear chromatin (84%0).

Gagnon S, Hankins C, Money D, Pourreaux K; The Canadian Women s HIV Study
Group, Franco E, Coutl@e F. Polymorphism of the L1 capsid gene and persistence of
human papillomavirus type 52 infection in women at high risk or infected by HIV.

J Acquir Immune De ¢ Syndr 2007 Jan 1;44(1):61-5.

Abstract

HIV-seropositive women are at increased risk for human papillomavirus (HPV) infection,
which causes high-grade squamous intraepithelial lesions (HSILs). HPV-52 is a frequent
HPV type in Canadian HIV-seropositive women. Because variations of the capsid

gene, designated the L1 gene, could elicit immune responses that result in different

ef ciencies in eliminating HPV, we described HPV-52 polymorphism and assessed
whether it was associated with HPV-52 persistence in 114 women at risk or infected

by HIV. Nonsynonymous variations were more frequent in the 5 putative hypervariable
regions (exposed loops of L1 protein) (10 [3.2%] variations over 311 nucleotides) than in
nonvariable regions (4 [0.3%] variations over 1278 nucleotides; P < 0.0001). Synonymous
variations were distributed evenly between hypervariable regions (10 [3.2%] variations
over 311 nucleotides) and nonvariable regions (46 [3.6%0] variations over 1278 nucleotides;
P = 0.88). Nonprototype (nonreference) L1 variants were detected more frequently in
women of African descent (24 [60.0%] of 40 women) than in white women (23 [37.1%] of
62 women, odds ratio = 2.54, 95% con dence interval: 111 to 5.81; P = 0.03). In contrast
to previous ndings that polymorphism in the long control region (LCR) was associated
with HPV-52 persistence, L1 capsid variations were not associated with persistence (P =
0.45). L1 variations are unlikely to predispose to HPV-52 persistence and thus do not help
to identify women at greater risk for HSILs.

Khouadri S, Villa LL, Gagnon S, Koushik A, Richardson H, Ferreira S, et al. Human
papillomavirus type 33 polymorphisms and high-grade squamous intraepithelial lesions of
the uterine cervix. J Infect Dis 2006 Oct 1;194(7):886-94.

Abstract

Background: We investigated the association between polymorphisms of human
papillomavirus (HPV)-33 and squamous intraepithelial lesions (SILs). Methods:
Endocervical specimens from 89 women infected with HPV-33, out of a total of 5347
recruited for 2 case-control and 2 cohort studies, were further analyzed by polymerase
chain reaction sequencing of the long control region (LCR), E6, and E7. Results: Of
the 89 samples, 64 were normal, 7 had low-grade SILs (including 3 determined by
histopathologic analysis), 15 had high-grade SILs (HSILs, including 14 determined by
histopathologic analysis), and 3 had an unknown diagnosis. Non-prototype-like LCR
variants were signi cantly associated with HSILs (age- and study site-adjusted odds ratio
[OR], 9.2 [95% con dence interval {Cl}, 1.8-45.9]). The C7732G variation, which results



in the loss of a putative binding site for the cellular upstream stimulatory factor, was
associated with HSILs (age- and site-adjusted OR, 8.0 [95% CI, 15-42.8]). E6 and E7
polymorphisms were not associated with HSILs. Samples collected at 6-month intervals
from 14 participants contained the same variant. The HPV-33 MT 1-0-0 variant carrying

the G7584A variation was detected more frequently in women from Brazil (7/20 [35%])
than in women from Canada (1/65 [1L5%]; P=.001). CONCLUSION: Intratypic LCR variants
of HPV-33 seem to vary geographically and to differ with respect to their oncogenic
potential.

Power P, Gregoire J, Duggan M, Nation J. Low-grade pap smears containing occasional
high-grade cells as a predictor of high-grade dysplasia. J Obstet Gynaecol Can 2006
Oct;28(10):884-7.

Abstract
Obijectives: This study compared clinical outcomes associated with Pap smear reports
of atypical squamous cells cannot exclude HSIL (ASC-H) and those associated with
low-grade smears containing occasional cells suggestive of HSIL (LSIL:H). In Alberta,
women with ASC-H are referred for colposcopy, and women with LSIL are managed with
follow-up Pap smears. LSIL:H is not included in the Bethesda classi cation and has not
been characterized in terms of cytological features, reporting, management, and clinical
course. Methods: All ASC-H (n = 153) and LSIL-H (n = 189) Pap smears recorded in the
regional laboratory information system between December 2000 and December 2001
were identi ed. All available histology for each associated patient over the subsequent
two&year period was reviewed to determine if a high-grade histological lesion was ever
con rmed in a biopsy, loop electrosurgical excision procedure (LEEP), or hysterectomy
specimen. Results: A high-grade squamous intraepithelial lesion was identi ed in
48% of the ASC-H group and 40% of the LSIL-H group (P = 0.136). Most of the HSIL
histopathology was identi ed on the rst colposcopic visit, suggesting that high-grade
dysplasia may have been present at the time of the original Pap smear. Conclusions: Pap
smears reporting ASC-H and LSIL:H predict a high-grade squamous intraepithelial lesion
with similar accuracy. Since approximately 40% of patients with an LSIL-H Pap smear
have either concurrent or subsequent high-grade cervical pathology, we also recommend
immediate referral for colposcopy in this group of patients.



What is the best evidence that condoms and/ or male
circumcision reduces HPV acquisition and transmission,
alter cervical cytology, or prevent cervical cancer?

Hernandez BY, Wilkens LR, Zhu X, Thompson P, McDuf e K, Shvetsov YB, Kamemoto
LE, et al. Transmission of human papillomavirus in heterosexual couples. Emerg Infect
Dis 2008 Jun;14(6):888-94.

Abstract

We examined the transmission of human papillomavirus (HPV) in 25 heterosexual,
monogamous couples (25 men, 25 women), followed up over an average of 7.5 months.
A total of 53 heterosexual transmission events were observed among 16 couples

(14 male-to-female and 39 female-to male). Sexual transmission involved 13 different
oncogenic and nononcogenic HPV types; 8% were vaccine-covered types transmitted
between partners. The overall rate of HPV transmission from the penis to the cervix
was 4.9/100 person-months, which was substantially lower than that from the cervix to
the penis (17.4/100 person-months). Transmission between the hands and genitals, as
well as apparent self-inoculation events (primarily in men), were also observed. Couples
who transmitted HPV were more sexually active and used condoms less frequently.
These results have implications for HPV prevention and control strategies, including the
targeting of prophylactic vaccines.

Burchell AN, Richardson H, Mahmud SM, Trottier H, Tellier PR, Hanley J, et al.
Modeling the sexual transmissibility of human papillomavirus infection using stochastic
computer simulation and empirical data from a cohort study of young women in
Montreal, Canada. Am J Epidemiol 2006 Mar 15;163(6):534-43.

Abstract

The authors estimated plausible ranges of the probability of human papillomavirus (HPV)
transmission per coital act among newly forming couples by using stochastic computer
simulation. Comparative empirical data were obtained in 1996-2001 from a cohort study
of female university students in Montreal, Canada. Female prevalence and frequency of
sexual intercourse and condom use were set equal to those in the cohort. Simulations
included 240 combinations of male prevalence, the relative risk for protected versus
unprotected sex, and per-act transmission probabilities. Those that produced expected
HPV incidence within the 95% con dence interval observed in the cohort were selected.
The observed 6-month cumulative incidence following acquisition of a new partner was
17.0% (95% con dence interval: 114, 23.0). Expected incidences consistent with those
from cohort ndings occurred in 54/240 simulations. The range of per-act transmission
probabilities was 5-100% (median, 40%). Male HPV prevalence was the same as or
greater than that for women in all consistent simulations. Varying condom effectiveness
did not produce better- tting data. This simulation suggests that HPV transmissibility is
several-fold higher than that for other viral sexually transmitted infections such as human
immunode ciency virus or herpes simplex virus 2. With high transmissibility, any potential
protective effect of condoms would disappear over multiple intercourse acts, underlining
the need for an effective HPV vaccine.



Vaccarella S, Franceschi S, Herrero R, Muzoz N, Snijders PJ, Clifford GM, et al.
Sexual behavior, condom use, and human papillomavirus: pooled analysis of the IARC
human papillomavirus prevalence surveys. Cancer Epidemiol Biomarkers Prev 2006
Feb;15(2):326-33.

Abstract

Human papillomavirus (HPV) is a sexually transmitted infection but it is unclear whether
differences in transmission ef cacy exist between individual HPV types. Information on
sexual behavior was collected from 11 areas in four continents among population-based,
age-strati ed random samples of women of ages > or = 15 years. HPV testing was done
using PCR-based enzyme immunoassay. Unconditional logistic regression was used to
estimate odds ratios (OR) of being HPV positive and corresponding 95% con dence
intervals (95% ClI). Variables were analyzed categorically. When more than two groups
were compared, oating con dence intervals were estimated by treating ORs as oating
absolute risks. A total of 11,337 women (mean age, 419 years) were available. We

con rmed that lifetime number of sexual partners is associated with HPV positivity (OR
for > or = 2 versus 1, 1.86; 95% CI, 1.63-2.11) but the association was not a linear one for
HPV18, 31, and 33 (i.e., no clear increase for > or = 3 versus 2 sexual partners). Women
who had multiple-type infection and high-risk HPV type infection reported a statistically
nonsigni cant higher number of sexual partners than women who had single-type and
low-risk type infections, respectively. Early age at sexual debut was not signi cantly
related to HPV positivity. Husband s extramarital sexual relationships were associated
with an OR of 145 (95% CI, 124-170) for HPV positivity in their wives after adjustment
for age and lifetime number of womens sexual partners. We did not observe a signi cant
association with condom use. Our study showed an effect of both womens and their
husbands sexual behavior on HPV positivity. Furthermore, it suggests some differences
in the pattern of the association between sexual behavior and different HPV types.

Winer RL, Hughes JP, Feng Q, O Reilly S, Kiviat NB, Holmes KK, Koutsky LA.
Condom use and the risk of genital human papillomavirus infection in young women. N
Engl J Med 2006 Jun 22;354(25):2645-54.

Abstract

Background: To evaluate whether the use of male condoms reduces the risk of male-
to-female transmission of human papillomavirus (HPV) infection, longitudinal studies
explicitly designed to evaluate the temporal relationship between condom use and

HPV infection are needed. Methods: We followed 82 female university students who
reported their rst intercourse with a male partner either during the study period or
within two weeks before enrollment. Cervical and vulvovaginal samples for HPV DNA
testing and Papanicolaou testing were collected at gynecologic examinations every four
months. Every two weeks, women used electronic diaries to record information about
their daily sexual behavior. Cox proportional-hazards models were used to evaluate risk
factors for HPV infection. Results: The incidence of genital HPV infection was 37.8 per
100 patient-years at risk among women whose partners used condoms for all instances
of intercourse during the eight months before testing, as compared with 89.3 per 100
patient-years at risk in women whose partners used condoms less than 5 percent of
the time (adjusted hazard ratio, 0.3; 95 percent con dence interval, 0.1 to 0.6, adjusted
for the number of new partners and the number of previous partners of the male



partner). Similar associations were observed when the analysis was restricted to high-
risk and low-risk types of HPV and HPV types 6, 11, 16, and 18. In women reporting 100
percent condom use by their partners, no cervical squamous intraepithelial lesions were
detected in 32 patient-years at risk, whereas 14 incident lesions were detected during 97
patient-years at risk among women whose partners did not use condoms or used them
less consistently. CONCLUSIONS: Among newly sexually active women, consistent
condom use by their partners appears to reduce the risk of cervical and vulvovaginal HPV
infection.

Castellsagu@ X, Bosch FX, Muzoz N, Meijer CJ, Shah KV, de Sanjose S, et al. Male
circumcision, penile human papillomavirus infection, and cervical cancer in female
partners. N Engl J Med 2002 Apr 11;346(15):1105-12.

Abstract

Background: It is uncertain whether male circumcision reduces the risks of penile human
papillomavirus (HPV) infection in the man and of cervical cancer in his female partner.
Methods: We pooled data on 1913 couples enrolled in one of seven case-control studies
of cervical carcinoma in situ and cervical cancer in ve countries. Circumcision status
was self-reported, and the accuracy of the data was con rmed by physical examination
at three study sites. The presence or absence of penile HPV DNA was assessed by

a polymerase-chain-reaction assay in 1520 men and yielded a valid result in the case

of 1139 men (74.9 percent). Results: Penile HPV was detected in 166 of the 847
uncircumcised men (19.6 percent) and in 16 of the 292 circumcised men (5.5 percent).
After adjustment for age at rst intercourse, lifetime number of sexual partners, and
other potential confounders, circumcised men were less likely than uncircumcised men
to have HPV infection (odds ratio, 0.37; 95 percent con dence interval, 0.16 to 0.85).
Monogamous women whose male partners had six or more sexual partners and were
circumcised had a lower risk of cervical cancer than women whose partners were
uncircumcised (adjusted odds ratio, 0.42; 95 percent con dence interval, 0.23 to 0.79).
Results were similar in the subgroup of men in whom circumcision was con rmed by
medical examination. CONCLUSIONS: Male circumcision is associated with a reduced
risk of penile HPV infection and, in the case of men with a history of multiple sexual
partners, a reduced risk of cervical cancer in their current female partners.



What is the incidence of co-infection and the magnitude
of cross-protection within HPV and other STIs?

Fontaine J, Hankins C, Money D, Rachlis A, Pourreaux K, Ferenczy A; et al. Human
papillomavirus type 16 (HPV-16) viral load and persistence of HPV-16 infection in women
infected or at risk for HIV. J Clin Virol 2008 Sep 9. [Epub ahead of print]

Abstract

Background: Persistent HPV-16 infection is a marker for risk of progression to high-grade
cervical lesions. The predictive value of HPV-16 viral loads for persistent HPV-16 infection
was assessed longitudinally in a cohort of 1055 sexually active women. Methods: HPV-
16 viral loads were measured with real-time PCR targeting the E6 gene in 948 genital
specimens collected from 139 women (100 HIV-seropositive, 39 HIV-seronegative).
Results: Forty of 139 participants were classi ed as having persistent HPV-16 infection
(lasting more than 12 months) and 27 women had transient infection. CD4 counts were
negatively correlated with HPV-16 loads (R=-0.29, p=0.02). In multivariate analysis
controlling for age, HIV, race and CD4 counts, peak HPV-16 viral loads (odds ratio (OR) 1.3,
95% con dence interval (Cl) L0-17) and CD4 cell counts (OR 2.0, 95% CI 11-3.6) were
associated with persistence of HPV-16 infection. Women with >/=10(7) HPV-16copies/
mug cellular DNA were infected for a longer period of time than women with a lower viral
load after controlling for age, CD4 count and HIV status (p=0.01). CONCLUSION: Higher
HPV-16 viral loads were predictive of persistence of HPV-16 infection, a marker risk for
potential progression to high-grade pre-cancerous and cancerous lesions of the cervix.

Denks K, Spaeth EL, Jiers K, Randoja R, Talpsep T, Ustav M, Kurg R. Coinfection
of Chlamydia trachomatis, Ureaplasma urealyticum and human papillomavirus among
patients attending STD clinics in Estonia. Scand J Infect Dis 2007;39(8):714-8.

Abstract

Women visiting Estonian STD clinics were subjected to PCR assay for human
papillomavirus (HPV), Chlamydia trachomatis and Ureaplasma urealyticum biovar 2.
The overall prevalence of coinfection was 8%. The chlamydial infection was found to
be associated with HPV, especially with high-risk HPV (OR=2.5, p<0.005) and most
signi cantly in women over 41 y of age. C. trachomatis infection also occurred more
frequently in U. urealyticum-infected than in U. urealyticum-free patients (OR=2.6,
p=0.02). U. urealyticum infection did not associate with HPV status. The clinical
signi cance of the association between C. trachomatis and U. urelyticum infection
remains to be elucidated.

Keegan H, Ryan F, Malkin A, Grif n M, Lambkin H. Chlamydia trachomatis detection
in cervical PreservCyt specimens from an Irish urban female population. Cytopathology.
2007 Dec 18. [Epub ahead of print]

Abstract
Objective: The aim of this study was to determine the prevalence of cervical Chlamydia
trachomatis infection by polymerase chain reaction (PCR) in urban women undergoing



routine cervical cytological screening and to investigate the relationship with age,
cytology, smoking status and concurrent human papillomavirus (HPV) infection. Methods:
A total of 996 women (age range 16-69 years) attending general practitioners for routine
liquid-based cervical smear screening in the Dublin area were recruited in the study of
prevalence of C. trachomatis. Informed consent was obtained and liquid-based cytology
(LBC) specimens were sent for cytological screening. DNA was extracted from residual
LBC and tested for C. trachomatis by PCR using the highly sensitive C. trachomatis
plasmid (CTP) primers and for HPV infection using the MY09/11 primers directed to the
HPV L1 gene in a multiplex format. Results: The overall prevalence of C. trachomatis

was 5.4%. Prevalence was highest in the <25 years age group (10%). Coinfection with
HPV and C. trachomatis occurred in 1% of the screening population. A higher rate of
smoking was observed in women positive for C. trachomatis, HPV infections or those
with abnormal cervical cytology. Chlamydia trachomatis infection was not associated with
abnormal cytology. Conclusions: Women (5.4%) presenting for routine cervical screening
are infected with C. trachomatis. Opportunistic screening for C. trachomatis from
PreservCyt sample taken at the time of cervical cytological screening may be a possible
strategy to screen for C. trachomatis in the Irish female population.

Landes M, Thorne C, Barlow P, Fiore S, Malyuta R, Martinelli P, et al. Prevalence
of sexually transmitted infections in HIV-1 infected pregnant women in Europe. Eur J
Epidemiol 2007;22(12):925-36. Epub 2007 Oct 10.

Abstract

We investigated prevalence of sexually transmitted infections (STI) in a cohort of HIV-
l-infected pregnant women and described factors associated with STI diagnosis, as a
nested study within the European Collaborative Study (ECS). The ECS is a cohort study in
which HIV-infected pregnant women are enrolled and their children followed from birth,
according to standard clinical and laboratory protocols. Information on STIs diagnosed
during pregnancy was collected retrospectively from the antenatal records of women
enrolling between January 1999 and October 2005; other variables were obtained from
the ECS prospective database. A total of 1,050 women were included: 530 in Western
Europe and 520 in Ukraine. Syphilis was the most common bacterial STI (2% prevalence,
95% CI 12-3.0). Prevalence of HPV-related genital lesions was 8.6% (95%CI 6.9-10.4)
and prevalence of Trichomonas vaginalis was 12.1% (95%CI 10.2-14.2). Women in Ukraine
(AOR 10.7, 95%CI 3.7-30.5), single women (AOR 3.9, 95%CI 12-12.7), sexual partners of
injecting drug users (AOR 3.8, 95%CI 14-10.4) and women with CD4 counts <200 cells/
mm(3) (AOR 5.4, 95%Cl 10-28.1) were at increased risk of diagnosis with Chlamydia
trachomatis, syphilis or Trichomonas vaginalis. African origin (AOR 19, 95%CI 11-3.3)
and CD4 count <200 cells/mm(3) (AOR 3.4, 95%CI 15-7.8) were associated with HSV-2
and/or HPV-related genital lesions. Antenatal screening should be considered an effective
tool for diagnosis, treatment and prevention of further transmission of STls. HIV-infected
women should receive adequate screening for STIs during pregnancy together with
appropriate counseling and follow-up for treatment and prevention.



Munoz N, Castellsague X, de Gonzalez AB, Gissmann L. Chapter 1: HPV in the
etiology of human cancer. Vaccine 2006 Aug 21;24 S3.S1-S10.

Abstract

The causal role of human papillomavirus (HPV) in all cancers of the uterine cervix has
been rmly established biologically and epidemiologically. Most cancers of the vagina
and anus are likewise caused by HPV, as are a fraction of cancers of the vulva, penis, and
oropharynx. HPV-16 and -18 account for about 70% of cancers of the cervix, vagina, and
anus and for about 30-40% of cancers of the vulva, penis, and oropharynx. Other cancers
causally linked to HPV are non-melanoma skin cancer and cancer of the conjunctiva.
Although HPV is a necessary cause of cervical cancer, it is not a suf cient cause. Thus,
other cofactors are necessary for progression from cervical HPV infection to cancer.
Long-term use of hormonal contraceptives, high parity, tobacco smoking, and co-infection
with HIV have been identi ed as established cofactors; co-infection with Chlamydia
trachomatis (CT) and herpes simplex virus type-2 (HSV-2), immunosuppression, and
certain dietary de ciencies are other probable cofactors. Genetic and immunological

host factors and viral factors other than type, such as variants of type, viral load and viral
integration, are likely to be important but have not been clearly identi ed.



What is the feasibility and cost of identifying vaccinated
and non-vaccinated individuals in a screening program
(immunization registry linked to provincial screening
program)?

Franco EL, Cuzick J. Cervical cancer screening following prophylactic human
papillomavirus vaccination. Vaccine 2008 Mar 14;26 Suppl 1:A16-23. Review.

Abstract

The recognition that infection with certain human papillomavirus (HPV) types is a
necessary cause of cervical cancer has opened new fronts for the prevention of this
disease. Primary prevention is now possible via immunization with highly ef cacious HPV
vaccines and secondary prevention has gained impetus with the advent of sensitive HPV
DNA testing to improve traditional Pap cytology screening programs. Although universal
vaccination of teenagers and young women is a desirable policy cost remains a key
obstacle. To achieve cost-effective reductions in the burden of cervical cancer prevention
initiatives must consider screening and immunization as integrated and organized
approaches that take advantage of HPV testing as primary screening test followed by
triage with Pap cytology. This strategy has the added bene t of providing epidemiological
surveillance of vaccinated populations.

Stanley M, Villa LL. Monitoring HPV vaccination. Vaccine 2008 Mar 14;26 Suppl 1:A24-7.
Review.

Abstract

The availability of two prophylactic HPV vaccines will require thorough considerations
about monitoring and surveillance of those vaccinated and the general population,
respectively. Vaccinated populations should be followed-up for long-term safety, sustained
immune responses and vaccine ef cacy. Effective monitoring will bene t from linkage

of vaccination history and screening history, as well as precise measurement of HPV
exposure, both DNA and serological testing. Lack of record linkage in many settings is
one of the main obstacles for an effective surveillance program, though other surveillance
activities can make contributions to assessing HPV vaccine effectiveness, including
information from organized screening programs and phase IV studies.

Dillner J, Arbyn M, Dillner L. Translational mini-review series on vaccines: Monitoring of
human papillomavirus vaccination. Clin Exp Immunol 2007 May;148(2):199-207. Review.

Abstract

Persistent infection with oncogenic human papillomavirus (HPV) is a necessary cause of
cervical cancer. Moreover, HPV type 16 (and to a lesser degree HPV type 18) is linked
with more rare cancers, namely cancer of the vulva, vagina, penis, anus, oropharynx and
larynx. Effective prophylactic vaccines have been developed. In this review, we brie y
address immunological aspects of HPV infection and the results of HPV vaccination trials.
Internationally standardized monitoring and evaluation of prophylactic HPV vaccination
programmes will be essential for arriving at the most (cost-)effective strategies for
cancer control.



Koljonen PA. The potential impact of a prophylactic vaccine for human papillomavirus
on the current cervical screening programme in Hong Kong. Hong Kong Med J 2007
Aug;13(4):304-10.

Abstract

Obijectives: To review and summarise current controversies in cervical screening in Hong
Kong and discuss the potential impact of prophylactic human papillomavirus vaccination.
Data Sources: Literature search of Medline to December 2006, the Hong Kong Cancer
Registry, and Centre of Disease Control. Study Selection: Key words search terms were:
human papillomavirus, vaccine, cervical cancer, screening programme, and Hong
Kong . Data Extraction: Original articles, review papers, books, and the worldwide web.
Data Synthesis: Cervical cancer is one of the most common cancers in Hong Kong,

and can be prevented if detected at its pre-cancerous stage. Despite the huge disease
burden this imposes on our society and robust advocacy by the academic sector, an
appropriate screening programme is still not in place. Existence of a vaccine that could
potentially reduce the costs of universal screening should prompt our government to
re-consider subsidising such a programme. While a combined screening-vaccination
programme may be more cost-effective than screening alone, the vaccine is still costly,
and the government must consider all the pros and cons. CONCLUSION: The new human
papillomavirus vaccine, combined with an organised screening programme, is probably a
more cost-effective way of preventing morbidity and mortality due to cervical cancer than
the current programme in Hong Kong. More research and cost-effectiveness analyses
are needed to decide on the ideal ages for primary vaccination and the requirement for
booster shots.

Schiffman M. Integration of human papillomavirus vaccination, cytology, and human
papillomavirus testing. Cancer 2007 Jun 25;111(3):145-53.

Abstract

There is justi able excitement about the recent introduction of prophylactic vaccines
against human papillomavirus (HPV) types 16 (HPV-16) and HPV-18. Preventing these
infections theoretically could avert approximately 70% of cervical cancer cases
worldwide. In the U.S., numerous in uential advocates are calling for universal
vaccination of adolescent females. Given the promise of the vaccines, perhaps it is
inevitable that vaccine introduction is proceeding before full consideration of how
universal vaccination would affect existing, successful cervical cancer prevention
programs. Determining the impact and cost effectiveness of the vaccines unavoidably will
require time. Nevertheless, it is worth describing in broad terms for the readers of Cancer
Cytopathology how successful, broad HPV vaccination of adolescent girls may affect
cytology and HPV testing.



What is the transmission/acquisition of HPV in Canada
with regard to the following: type-speci c, population-
Speci c, sex-speci ¢ prevalence among men, other modes
besides sexual transmission, and networks of transmission?

Gohy L, Gorska I, Rouleau D, Ghattas G, Pokomandy A, V@zina S, et al. Genotyping of
human papillomavirus DNA in anal biopsies and anal swabs collected from HIV-seropositive
men with anal dysplasia. J Acquir Immune De c Syndr 2008 Sep 1;49(1):32-9.

Abstract

Background: Human papillomavirus (HPV) causes anal intraepithelial neoplasia (AIN)

in HIV-seropositive men. The detection of HPV genotypes in anal biopsies and swabs
was compared. Methods: HPV DNA was detected in anal swabs and biopsies obtained
concurrently from 154 HIV-seropositive men [31 without AIN, 60 low-grade AIN (AIN-1),
62 high-grade AIN (AIN-2,3), and 1 indeterminate AIN] under or eligible to highly active
antiretroviral therapy. Results: HPV DNA was detected in 24.2% of normal biopsies
compared with 93.5% with AIN-2,3 (P < 0.001) and 88.3% with AIN-1 (P < 0.001). The
proportion of biopsies containing multiple genotypes was greater in AIN-1 (n = 21,
35.0%; P = 0.002) and AIN-2,3 (n = 38, 58%; P < 0.001) than in normal biopsies (n = 2,
6.5%0). The most frequent genotypes in order of frequency were in AIN-2,3 biopsies HPV-
16, 18, 58, and 45 and were in AIN-1 biopsies HPV-6, 11, 16, and 39. Controlling for age,
CD4 count, and smoking, the presence of high-risk HPV DNA in biopsies [odds ratio (OR)
=50.8, 95% con dence interval (Cl): 13.0 to 199.5] but not in swabs (OR = 2.0, 95% CI:
0.6 to 7.0) was associated with AIN-2,3. CONCLUSIONS: AIN-2,3 was associated with
high-risk HPV infection detected in biopsies but not in swabs in men under or starting
highly active antiretroviral therapy, possibly due to the presence of HPV foci outside of
the neoplastic lesion.

Burchell AN, Richardson H, Mahmud SM, Trottier H, Tellier PP, Hanley J, et al.
Modeling the sexual transmissibility of human papillomavirus infection using stochastic
computer simulation and empirical data from a cohort study of young women in
Montreal, Canada. Am J Epidemiol 2006 Mar 15;163(6):534-43.

Abstract

The authors estimated plausible ranges of the probability of human papillomavirus (HPV)
transmission per coital act among newly forming couples by using stochastic computer
simulation. Comparative empirical data were obtained in 1996-2001 from a cohort study of
female university students in Montreal, Canada. Female prevalence and frequency of sexual
intercourse and condom use were set equal to those in the cohort. Simulations included

240 combinations of male prevalence, the relative risk for protected versus unprotected sex,
and per-act transmission probabilities. Those that produced expected HPV incidence within
the 95% con dence interval observed in the cohort were selected. The observed 6-month
cumulative incidence following acquisition of a new partner was 17.0% (95% con dence
interval: 114, 23.0). Expected incidences consistent with those from cohort ndings occurred
in 54/240 simulations. The range of per-act transmission probabilities was 5-100% (median,
40%). Male HPV prevalence was the same as or greater than that for women in all consistent
simulations. Varying condom effectiveness did not produce better- tting data. This simulation



suggests that HPV transmissibility is several-fold higher than that for other viral sexually
transmitted infections such as human immunode ciency virus or herpes simplex virus 2. With
high transmissibility, any potential protective effect of condoms would disappear over multiple
intercourse acts, underlining the need for an effective HPV vaccine.

Burchell AN, Winer RL, De Sanjose S, Franco EL. Chapter 6: Epidemiology and
transmission dynamics of genital HPV infection. Vaccine 2006;24 Suppl 3:552-S61

Abstract

This chapter provides an overview of the epidemiology of human papillomavirus (HPV)
infection, with a focus on the dynamics of sexual transmission. We explore concepts
related to the spread of sexually transmitted infections, including population prevalence,
duration of infectivity, patterns of sexual contacts, and transmissibility, including modi ers
of susceptibility and infectivity. HPV prevalence and incidence are high in most studies,
particularly amongst young women. There is strong evidence that transmission occurs
primarily via sexual activity, most commonly vaginal and anal intercourse. Although

the duration of infectivity may be short, current evidence suggests that HPV is highly
transmissible. The implications of transmission dynamics for the success of future HPV
vaccines are discussed.

Coutl@e F, Rouleau D, Petignat P, Ghattas G, Kornegay JR, Schlag P, et al. Enhanced
detection and typing of human papillomavirus (HPV) DNA in anogenital samples with PGMY
primers and the Linear array HPV genotyping test. J Clin Microbiol 2006 Jun;44(6):1998-2006.

Abstract

The Roche PGMY primer-based research prototype line blot assay (PGMY-LB) is a convenient
tool in epidemiological studies for the detection and typing of human papillomavirus (HPV)
DNA. This assay has been optimized and is being commercialized as the Linear Array HPV
genotyping test (LA-HPV). We assessed the agreement between LA-HPV and PGMY-LB

for detection and typing of 37 HPV genotypes in 528 anogenital samples (236 anal, 146
physician-collected cervical, and 146 self-collected cervicovaginal swabs) obtained from
human immunode ciency virus-seropositive individuals (236 men and 146 women). HPV
DNA was detected in 433 (82.0%) and 458 (86.7%) samples with PGMY-LB and LA-HPV (P =
0.047), respectively, for an excellent agreement of 93.8% (kappa = 0.76). Of the 17,094 HPV
typing results, 16,562 (1,743 positive and 14,819 negative results) were concordant between
tests (agreement = 96.9%; kappa = 0.76). The mean agreement between tests for each
type was 96.4% +/- 2.4% (95% con dence interval [CI], 95.6% to 97.2%; range, 86% to
100%0), for an excellent mean kappa value of 0.85 +/- 0.10 (95% ClI, 0.82 to 0.87). However,
detection rates for most HPV types were greater with LA-HPV. The mean number of types
per sample detected by LA-HPV (4.2 +/- 3.4; 95% CI, 3.9 to 4.5; median, 3.0) was greater
than that for PGMY-LB (3.4 +/- 3.0; 95% ClI, 3.1 to 3.6; median, 2.0) (P < 0.001). The number
of types detected in excess by LA-HPV in anal samples correlated with the number of types
per sample (r = 0.49 +/- 0.06; P = 0.001) but not with patient age (r = 0.03 +/- 0.06; P = 0.57),
CD4 cell counts (r = 0.06 +/- 0.06; P = 0.13), or the grade of anal disease (r = -0.11 +/- 0.06;
P = 0.07). LA-HPV compared favorably with PGMY-LB but yielded higher detection rates for
newer and well-known HPV types.



What is the impact of vaccination on non-cervical cancers?

G@linas JF, Manoukian J, C t@ A. Lung involvement in juvenile onset recurrent
respiratory papillomatosis: a systematic review of the literature.
Int J Pediatr Otorhinolaryngol 2008 Apr;72(4):433-52. Epub 2008 Feb 20. Review.

Objectives: Determine the exact incidence of pulmonary involvement in recurrent
respiratory papillomatosis (RRP); explore available treatments and their effectiveness;
determine the characteristics of cases that progress to lung cancer. Data Sources:
Medline, Embase, and the Cochrane Library databases between 1966 and 2007;
reference lists of retrieved publication. Study Selection: Studies investigating recurrent
respiratory papillomatosis with lung involvement. Age limited to 20 years of age to
qualify for the diagnosis of juvenile-onset RRP. Data Extraction: Data pertaining to

study design, population demographics, risk factors, site of involvement, investigation
including the determination of the human papillomavirus type, treatment, and outcomes
including the development of cancer. Data Synthesis: No randomized control trials

were retrieved. Hundred and one studies met our inclusion criteria (23 cohorts, 4 case
series, 72 case reports, 2 open trials) with 161 cases of lung involvement identi ed.
From the cohort studies we could estimate the incidence of lung involvement in

RRP at 3.3%. The incidence of cancer in cases with lung involvement was 16%. We
could not draw conclusions regarding treatment effectiveness in lung involvement,

as that was not evaluated except in case studies. It would nevertheless appear that
Interferon is not effective and the use of intravenous Cidofovir needs to be better
evaluated. CONCLUSION: Well-designed, hypothesis-driven randomized control trials
and prospective cohort studies are warranted to improve our understanding of the
mechanisms underlying the development of lung involvement in RRP, the risks associated
with different HPV types, the ef cacy of potential therapeutic options as well as the risk
of progression to cancer.

Louchini R, Goggin P, Steben M. The evolution of HPV-related anogenital cancers
reported in Quebec - Incidence rates and survival probabilities. Chronic Dis Can
2008;28(3):99-106.

Abstract

Non-cervical anogenital cancers (i.e. anal, vulvar, vaginal and penile cancers) associated
with the human papillomavirus (HPV), for which HPV is known to be the necessary cause
of carcinogenesis, are poorly documented due to their relatively low incidence rate. The
aim of this study is to describe the incidence rates of these cancers between 1984 and
2001, and their relative survival probabilities, in Quebec (Canada) between 1984 and 1998.
The incidence of these cancers is on the rise, particularly anal cancer in women and,
more recently (since 1993-95), vulvar cancer. Between 1984-86 and 1993-95, the 5-year
relative survival probability for men with anal cancer decreased from 57% to 46%o, while
that for penile cancer dropped from 75% to 59%. However, during the same period, the
5-year relative survival probability for women with anal cancer rose from 56% to 65%, and
remained stable for cervical and vulvar cancers, at 74% and 82%, respectively.



Pintos J, Black MJ, Sadeghi N, Ghadirian P, Zeitouni AG, Viscidi RP, et al. Human
papillomavirus infection and oral cancer: a case-control study in Montreal, Canada. Oral
Oncol 2008 Mar;44(3):242-50.

Abstract

The objective of the present study was to examine the association between human
papillomavirus (HPV) infection and risk of developing oral cancer. The investigation followed
a hospital-based case-control design. Cases consisted of newly diagnosed patients with
squamous cell carcinoma of the oral cavity and oropharynx. Controls were frequency
matched to cases on gender, age, and hospital. Subjects were interviewed to elicit
information on putative risk factors. Oral exfoliated cells were tested for detection of HPV
DNA by the PGMY09/11 polymerase chain reaction protocol. Serum antibodies against
HPV 16, 18, and 31 viral capsids were detected using an immunoassay technique. Logistic
regression was used to estimate odds ratios (ORs) and 95% con dence intervals (Cl) of
oral cancer according to HPV exposure variables. HPV DNA was detected in 19% of cases
(14 out of 72), and 5% of controls (six out of 129). Among tonsil-related cancers (palatine
tonsil and base of tongue) viral DNA was detected in 43% of cases (nine out of 21). The
OR for tonsil-related cancers for high-risk HPV types was 19.32 (95%CI: 2.3-159.5), after
adjustment for socio-demographic characteristics, tobacco, and alcohol consumption. The
equivalent OR for HPV 16 seropositivity was 3151 (95%Cl: 4.5-219.7). The ORs of non-
tonsillar oral cancers for high risk HPV DNA in oral cells and for seropositivity were 2.14
(95%CI: 0.4-13.0) and 3.16 (95%CI: 0.8-13.0), respectively. These results provide evidence
supporting a strong causal association between HPV infection and tonsil-related cancers.
The evidence for an etiologic link is less clear for non-tonsillar oral cancers.

Al-Qahtani K, Brousseau V, Paczesny D, Domanowski G, Hamid Q, Hier M, et al.
Koilocytosis in oral squamous cell carcinoma: what does it mean? J Otolaryngol 2007
Feb;36(1):26-31

Abstract

Obijectives: (1) To determine the prognosis of patients with squamous cell carcinoma
(SCC) of the oral cavity and (2) to determine whether a relationship exists between
koilocytosis and tumour grade, stage, and prognosis in these patients. Methods:
Retrospective study of patients with SCC of the oral cavity at McGill University in the last
5 years followed by a pathology review of available cases. The data extracted were age
at diagnosis, risk factors, tumour stage and grade, koilocytosis, treatment, and outcome.
Deoxyribonucleic acid (DNA) extraction was done, followed by polymerase chain reaction
(PCR) to detect the presence of human papillomavirus (HPV). Results: One hundred
ninety-nine patients were identi ed. There was an overall 13% mortality rate over the
follow-up period of 5 years. Pathology material was available for 146 patients. Koilocytosis
was found in 67% of patients. More speci cally, koilocytosis was present in 67.2% of
well-differentiated lesions, 65.2% of moderately differentiated lesions, and 68.4% of
poorly differentiated lesions. Koilocytosis was evenly distributed among tumour stages (|,
73%; 11, 68%; IIl, 68%; IV, 69%). PCR was positive in only one sample. CONCLUSION:
Mortality rates in this series are similar to those published in the literature. There is a high
prevalence of koilocytosis in SCC of the oral cavity, which appears to be associated with
better tumour differentiation and poorly differentiated equally and also evenly distributed
among tumour. Because HPV is negative, we do not know if koilocytosis is a marker of
HPV. We could not determine the relationship between HPV and prognosis.



What are the immune correlates of protection?

Note: There have been no vaccine failures thus far; therefore, immune correlates of
protection have not been established.

Ades S, Koushik A, Duarte-Franco E, Mansour N, Arseneau J, Provencher D, et al.
Selected class | and class Il HLA alleles and haplotypes and risk of high-grade cervical
intraepithelial neoplasia. Int J Cancer 2008 Jun 15;122(12):2820-6.

Abstract

Human leukocyte antigens (HLAs) present foreign antigens to the immune system and
may be important determinants of cervical neoplasia. Previously published associations
between HLA and cervical neoplasia exhibit considerable variation in ndings. The
biomarkers of cervical cancer risk (BCCR) case-control study addressed the role of

speci ¢ HLA alleles as cofactors in the development of high-grade cervical intraepithelial
neoplasia (HG-CIN) based on the most consistent evidence from published literature.
Cases (N = 381) were women with histologically-con rmed HG-CIN attending colposcopy
clinics and controls (N = 884) were women from outpatient clinics with normal cytological
screening smears. Subjects were mainly of French-Canadian descent. Cervical specimens
were tested for human papillomavirus (HPV) DNA and HLA genotypes by PGMY L1
consensus primer PCR and a PCR sequence-speci ¢ primer method, respectively. Unlike
other studies, the DQB1*03 and DRB1*13 allele groups were not associated with risk of
HG-CIN. The B7-DRB1*1501-DQB1*0602 haplotype was associated with a 41% overall
reduction in HG-CIN risk (odds ratio [OR] = 0.59; 95% con dence interval [CI]: 0.36-0.96),
and an 83% reduction in risk of HG-CIN among HPV 16 or HPV 18-positive subjects (OR =
0.17; 95%CI: 0.05-0.54). Paradoxically, however, the same haplotype was associated with
HPV 16/18 infection risk among controls (OR = 8.44, 95%CI: 1.12-63.73). In conclusion,
the B7-DRB1*1501-DQB1*0602 haplotype was protective against HG-CIN, especially in
individuals infected with oncogenic HPV, but the mechanism of the association seems to
involve multiple steps in the natural history of HPV and CIN.

Schwarz TF, Leo O. Immune response to human papillomavirus after prophylactic
vaccination with AS04-adjuvanted HPV-16/18 vaccine: improving upon nature.
Gynecol Oncol 2008 Sep;110 3 Suppl 1:S1-10.

Abstract

An AS04-adjuvanted human papillomavirus (HPV)-16/18 vaccine has demonstrated

excellent ef cacy for up to 6.4 years in preventing related persistent infections and cervical
precancerous lesions in both Phase Il and Phase Il clinical trials. The immune responses
induced by HPV vaccination are different to those after natural infection. The virus has learned
to largely evade our immune system through centuries of co-evolution with the consequence
that the immune responses after natural infection, aiming to control or eradicate the virus,
are attenuated. However, the AS04-adjuvanted HPV prophylactic vaccine, designed with a
new Adjuvant System approach, is able to improve upon the natural immune responses to
the virus as it induces strong and sustained neutralizing antibody levels that are several times
higher than after natural infection, while creating immune memory through higher frequency
of memory B cells. These immunological effects represent the basis for the protection



afforded by the AS04-adjuvanted HPV-16/18 vaccine and its observed long-term ef cacy
against development of precancerous lesions to prevent cervical cancer.

Stanley M, Lowy DR, Frazer |. Chapter 12: Prophylactic HPV vaccines: underlying
mechanisms. Vaccine 2006 Aug 31;24 Suppl 3:5S3/106-13. Review.

Abstract

Human papillomavirus virus-like particles (HPV VLP) can be generated by the synthesis
and self-assembly in vitro of the major virus capsid protein LL HPV L1 VLPs are
morphologically and antigenically almost identical to native virions, and this technology
has been exploited to produce HPV L1 VLP subunit vaccines. The vaccines elicit high
titres of anti-L1 VLP antibodies that persist at levels 10 times that of natural infections
for at least 48 months. At present the assumption is that the protection achieved by
these vaccines against incident HPV infection and HPV-associated ano-genital pathology
is mediated via serum neutralising Immunoglobulin G (IgG). However, since there have
been very few vaccine failures thus far, immune correlates of protection have not been
established. The available evidence is that the immunodominant neutralising antibodies
generated by L1 VLPs are type-speci c and are not cross-neutralising, although highly
homologous HPV pairs share minor cross-neutralisation epitopes. Important issues
remaining to be addressed include the duration of protection and genotype replacement.

Yang R, Wheeler CM, Chen X, Uematsu S, Takeda K, Akira S, et al. Papillomavirus
capsid mutation to escape dendritic cell-dependent innate immunity in cervical cancer. J
Virol 2005 Jun;79(11):6741-50.

Abstract

Infection with oncogenic human papillomaviruses (HPVs), typi ed by HPV type 16
(HPV16), is a necessary cause of cervical cancer. Prophylactic vaccination with HPV16 L1
virus-like particles (VLPs) provides immunity. HPV16 VLPs activate dendritic cells and a
potent neutralizing immunoglobulin G (IgG) response, yet many cervical cancer patients
fail to generate detectable VLP-speci c IgG. Therefore, we examined the role of the
innate recognition of HPV16 L1 in VLP-induced immune responses and its evasion during
carcinogenesis. Nonconservative mutations within HPV16 L1 have been described in
isolates from cervical cancer and its precursor, high-grade cervical intraepithelial neoplasia
(CIN). We determined the effect of mutations in L1 upon in vitro self-assembly into VLPs
and their in uence upon the induction of innate and adaptive immune responses in mice.
Several nonconservative mutations in HPV16 L1 isolated from high-grade CIN or cervical
carcinoma prevent self-assembly of L1 VLPs. Intact VLPs, but not assembly-defective L1,
activate dendritic cells to produce proin ammatory factors, such as alpha interferon, that
play a critical role in inducing adaptive immunity. Indeed, effective induction of L1-speci ¢
IgG1 and IgG2a was dependent upon intact VLP structure. Dendritic cell activation

and production of virus-speci c neutralizing IgG by VLPs requires MyD88-dependent
signaling, although the L1 structure that initiates MyD88-mediated signaling is distinct
from the neutralizing epitopes. We conclude that innate recognition of the intact L1

VLP structure via MyD88 is critical in the induction of high-titer neutralizing 1gG. Tumor
progression is associated with genetic instability and L1 mutants. Selection for assembly-
de cient L1 mutations suggests the evasion of MyD88-dependent immune control during
cervical carcinogenesis.
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