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HPV-RELATED CANCERS: THE COMPARATIVE FIGURES

S. Franceschi and JD. Combes
International Agency for Research on Cancer, Lyon, France

Objective: Estimates of HPV-attributable cancer cases worldwide with focus on the still uncertain fraction in HPV-attribut-
able oropharyngeal cancer (OPC) in men and women.

Methods and Results: Worldwide, approximately 610,000 new cancer cases are estimated to be caused annually by HPV
infection.! The HPV-attributable fraction of all cancers is larger in women (9.4%) than in men (0.6%). The current estimate
of HPV-attributable OPC is much larger in men (17,000) than women (4,400), assuming the same proportion of HPV-attrib-
utable OPC in the two sexes. To validate this assumption, we systematically retrieved HPV prevalence data from 63 stud-
ies reporting separately on OPC by gender.2 As an example, the Table shows the male/female (M/F) ratios of HPV prevalence
in OPC and the age (world)-standardized OPC incidence rates in 1998-2002 that would correspond to our HPV prevalence
findings in four well-studied countries. Of note, these countries widely differ in respect to smoking habits in the two sexes
(see lung cancer cumulative risk up to age 69).
The M/F ratio for incidence rates of HPV-positive

Table. Prevalence of HPV, incidence rates of oropharyngeal cancer (OPC) by HPV
attribution, and lung cancer cumulative risk in males and females by country.

Prevalence of

OPC incidence rate / 100,000

Lung cancer

OPC was rather stable across countries (around

HPVInOPC(%)  HPV-pos  HPVneg Al cumulative risk ) 4) In contrast, the M/F ratio for incidence rates of
United Kingdom ' R .
Males/Females 60.3/57.0 2.8/09  1.9/06  4.7/15 2.6/2.1 HPV-negatlve OPC reached 10.2 in France versus
M/F ratio 11 3.3 2.9 3.1 1.2 <3 elsewhere.
Australia . .
Males/Females  49.3/39.5 28/0.6  28/10  56/16 2.4/1.8 Conclusions: HPV prevalence in OPC differs by
U'Y't/ Fd'::": 13 a4 29 35 14 gender and country probably as a consequence of
nite: ates . . . . . . .
Males/Females 66.3/45.2 48/1.0 25/12  73/22 3.4/2.8 the vast international variation in smoking habits
M/F ratio 15 4.9 2.0 33 1.2 by sex. Nevertheless, HPV-positive OPC may con-
France sistently affect men more heavily than women for
Males/Females 40.6/61.5 7.2/1.7 10.6/1.0 17.8/2.7 4.6/1.8 .
MJF ratio 0.7 43 102 6.6 25 reasons that require further study.

'de Martel C, et al. Lancet Oncol 2012;13:607-15. 2Combes JD, et al. Cancer Epidemiol Biomarkers Prev. (In press) 2014

HPV IMMUNOLOGY: AN UPDATE

T.-C. Wu, M.D., Ph.D.
Johns Hopkins Medical Insitutions, Baltimore, Maryland, USA

Human papillomavirus (HPV) has been shown to be the etiological agent that causes several important cancers, including
anogenital cancer, and a subset of head and neck cancers. The life cycle of HPV is unique in that it coordinates closely with
the differentiation of basal keratinocytes of the squamous epithelium in the cervix, which serve as the primary infectious
site. Upon successful infection, the early genes are first expressed in the early stages of keratinocyte differentiation. Initial
immune responses against these HPV early genes are weak due to lack of systemic viraemia, non-lytic infection, low
expression level of viral genes and immune escape mechanisms. Immune cells in the circulation have difficulties reaching
the virus in the basal cells. Furthermore, HPV infection does not trigger major inflammation that would lead to an immunos-
timulatory environment. Innate immune responses against HPV are compromised. It has been reported that in the transfor-
mation zone in the cervix, the site most susceptible to HPV infection, there’s a decrease in the number of Langerhan’s cells
and costimulatory agents for effective antigen presentation to activate adaptive immune response. Moreover, HPV disrupts
the Toll-like receptor signaling pathways and recruits immunosuppressive cells like tumor-associated macrophages to
cervix. Upon integration of the HPV genome into the host such as in the case of cervical cancer, the expression of the onco-
genes E6 and E7 are significantly upregulated. resulting in activation of E6 and E7 specific immune responses. It has been
reported that E6-specific cellular immune responses correlate with regression of CIN lesions. However, in the site of HPV-
associated tumor lesions, a Th2 cytokine profile and humoral response appear to be dominant. Although antibody responses
are effective in preventing HPV infection, they are ineffective in clearing infected and transformed cells. The presence of
regulatory T cells in the HPV-associated lesions further suppresses the HPV-specific cellular immune response that poten-
tially could eliminate infected cells. As a result, therapeutic strategies against HPV-associated cancers should aim to manip-
ulate the site of HPV lesion into an environment more attractive to, and favorable for the activation of an antigen-specific
CD8+ T cell response to clear HPV viral infection and HPV-associated cancers.
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NEW STANDARDS FOR HPV-BASED CERVICAL CANCER SCREENING

Eduardo L. Franco
Departments of Oncology and Epidemiology & Biostatistics, McGill University, Montreal

Although the value of HPV testing in primary screening is now widely accepted much remains to be understood before pol-
icymakers can gain full confidence in its implementation in cervical cancer prevention. Many questions remain unanswered.
Is HPV testing followed by cytologic triage a better approach than HPV plus Pap cytology cotesting? If HPV testing is
adopted for women ages 30 and older what screening options should be recommended for younger women? What are the
best triage options for HPV-positive women? What is the role of genotyping in cervical cancer screening? Is self-sampling
a solution to expand the coverage and bring equity to screening? Algorithm management versus risk stratification; what is
most suitable for guidelines? What is the role of HPV viral load as clinical tool? What is the role of cytology-based staining
for prognostic markers of lesion progression? How should we educate healthcare providers and patients concerning HPV
testing results? What will be the impact of HPV vaccination on screening performance? These questions remain promising
avenues for new research on cervical cancer prevention.

As HPV testing makes inroads in cervical cancer screening, physicians and healthcare providers cannot confidently decide
among a bewildering array of options for molecular tests, the majority of which have not been validated for clinical use.
Benchmarks of performance are urgently needed and realistic standards for regulatory approval must also be adopted to
permit innovation and rapid deployment of validated molecular technologies.

HPV PROPHYLACTIC VACCINES: LESSONS LEARNED FROM 10 YEARS EXPERIENCE

J Brotherton
National HPV Vaccination Program Register, VCS, East Melbourne, Australia

Objective: To summarise some of the key lessons learned since the registration of HPV vaccines.

Methods: HPV vaccination experts across the fields of implementation and delivery, immunology and vaccine development,
epidemiology, vaccine safety and cervical screening were invited by email in September 2014 to nominate the three most
important lessons they had learned about HPV vaccines that had influenced their practice.

Results: Key lessons highlighted strategies for effective delivery which included: school based programs and young age of
routine vaccination being most effective; need for providers across all relevant disciplines to endorse HPV vaccination using
simple, clear communication strategies centred on cancer prevention; need for high level visible government and ‘cham-
pion’ support (eg celebrity, patron); and a need for proactive preparation for handling negative media reports, internet based
rumours and anti-vaccination activity and for an ongoing active presence of public health on social media/the web. The cost
of vaccines, and the difficulty gaining political support when cancers to be prevented occur far into the future, were identi-
fied as ongoing challenges to countries supporting the use of the vaccine. Whilst the data to date indicate that the vaccines
are very safe, and even more effective than initially anticipated due to efficacy at non-cervical sites, confirmed herd immu-
nity effects and cross protection, establishing the long term and relative efficacy of less than three doses will guide future
vaccine strategies.

Conclusions: Education, planning, implementation of robust systematic approaches to vaccination and coordinated com-
munication strategies are the key to successful HPV vaccine implementation.

EIIIIIIEIN 2015 HPV INFECTION AND RELATED CANCERS



48

EUROGIN 2015

INTEGRATING PRIMARY AND SECONDARY PREVENTION:
NEW STRATEGIES FOR CERVICAL CANCER CONTROL IN LOW- VERSUS HIGH-INCOME COUNTRIES

Patti E. Gravitt, PhD, MS
Professor, Dept of Pathology
University of New Mexico Health Sciences Center
Albuguerque, NIV USA

The tools available to facilitate the reduction in the global burden of cervical cancer continue to evolve. Two prophylactic
vaccines, Gardasil and Cervarix, have shown both efficacy and population-level effectiveness in the prevention of infection
and precancer from the two most oncogenic HPV genotypes — HPV16 and HPV18. Merck has presented data to suggest
that a nonavalent HPV vaccine offers similar protection against infection and precancer caused by an additional five onco-
genic HPV types (HPV31, 33, 45, 52, and 58). HPV testing is already widely used as an adjunct to morphology-based Pap
cytology in many organized screening programs in high-income countries (HICs), and is likely to replace cytology as the first
line screen in the coming years. In low-income countries (LICs), many of which are lacking functional cytology-based
screening programs, screening tests such as visual inspection with acetic acid (VIA) or low-cost HPV testing offers alter-
native strategies for secondary cervical cancer prevention. This presentation will discuss several programmatic consider-
ations for optimal implementation of the various strategies for LICs vs. HICs in regionally-appropriate cervical cancer control
programs, including (1) affordability and access to each technology, (2) patient acceptance relevant to vaccine/screening
coverage, and (3) infrastructural requirements and alternative implementation strategies such as fewer vaccine doses and
self-sampling for screening. In addition, the impact of anticipated changes in the epidemiology of HPV type-specific infec-
tions in vaccinated populations on fully integrated solutions to cervical cancer prevention will be discussed.

CHALLENGES FACING NOVEL MULTIVALENT HPV VACCINE

EA Joura
Department of Gynecology and Obstetrics, Comprehensancer Center, Medical University of Vienna, Vienna, Austria

Objective: To address the perspectives of a novel multivalent HPV vaccine.

After the finalization of the pivotal clinical trials the ninevalent HPV vaccine is under review by FDA and EMA. The US
approval is expected by the end of 2014. This is the basis for many health authorities globally and hence for the global dis-
tribution. The vaccine has been demonstrated to be highly effective against the new HPV types (HPV 31/33/45/52/58) and
HPV 6/11/16/18. A key point is if the approval will be similar to the currently available vaccines with respect of sex and
age. The second point is the price, which has to be affordable in various regions. The key issue remains: In most countries
with just a few exceptions the coverage with the currently available vaccines is anything but perfect. Programs for long
term surveillance are in place, people have to be reassured about safety.

Conclusion: The new vaccine has the potential to substantially reduce the burden of HPV related disease.lt also has the
potential to equalize the regional differences in type distribution. However the coverage achieved remains key.
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MANAGEMENT OF HPV-DRIVEN CERVICAL DISEASE: THE STATE OF THE ART IS BASED ON CIN3+ RISK.

Stoler M
University of Virginia Health System
Charlottesville, VA. USA

Objectives: Cervical neoplasia screening and treatment guidelines have been crafted to reduce patient risk for developing
cancer by optimizing triage to and detection of treatable precancer. The principle of equal management for equal risk per-
meates US guidelines. The readily available datapoints for screening are the age of the patient, HPV status and the inter-
pretation of the Pap smear. Hence, current US cervical cancer screening guidelines are age stratified and recommend a
combination of clinically valid HPV testing and cytology. Triage of HPV positive women with genotyping is also recom-
mended, if such testing is available, as a method for focusing attention on the subset of screen positive women that need
colposcopic referral as opposed to noninvasive follow-up. Data from recent clinical trials clearly reinforces the concept that
there is differential risk of pre-cancer and cancer associated with different HPV types. Here we will present data on the
interplay between cytology and HPV status at stratifying risk for colposcopic referral

Methods and results: What is the risk of CIN3+ in women that are HR HPV positive stratified by genotype? Furthermore,
once the genotype is known, does cytology status add further useful discriminating information? Epidemiologic surveillance
studies demonstrate a 4-10 fold variation in risk of CIN3+ at 12 years depending on whether a women is persistently
HPV16 positive as opposed to screen HPV 16 positive, screen HPV18 positive or other HPV type positive (JNCI 2010 102;
1478-1488). Likewise, in ATHENA, the cross-sectional risk of CIN 3 varies in NILM patients who are 14 type HPV positive
almost 5 fold from ~2% for 12 hr-HPV+ to 10% for HPV 16+ women (Am J Clin Pathol 2011; 136: 578-586). Similarly, in
women with ASC-US, cross-sectional risk of CIN3 varies in patients who are 14 type HPV positive 5 fold from ~4% for 12
hr-HPV+ to 20% for HPV 16+ women (Am J Clin Pathol 2011; 135:468—475). The consistency of these relative risks stands
in contradistinction to the variability in diagnoses used by cytology laboratories on comparable population of patients.
Conclusions: High Risk HPV status defines the majority of a patient’s risk for CIN3+. Genotyping helps stratify that risk,
perhaps more reliably than cytology. Whether, more detailed genotyping will provide further useful patient stratification
based on the genoptype specific risk vs. prevalence is debatable and will potentially incur algorithmic complexity as a trade-
off with clinical utility.

RATIONALE, METHODS, RESULTS AND OPPORTUNITIES FOR IMPROVEMENT
OF THE CURRENT U.S. TRIAGE OF WOMEN WITH ABNORMAL CYTOLOGY

Walter Kinney MD
Department of Women'’s Health and Division of Gynecologic Oncology, The Permanente Medical Group, Oakland, California

Objective: To review the current U.S. recommendations.
Methods: Description of the statistical methods, data, results and opportunities for improvement.

Results: Assessment of outcomes in 1.4 million cotested women followed up to 9 years provided information concerning
risk. The risk associated with cytology at 3 year intervals was chosen as the “benchmark” risk. The principle of equal man-
agement for equal risk was employed. We learned that:

1) Endpoints matter! Results may differ when cancer is used in place of CIN3+

2) There were not sufficient cancers to use cancer as the endpoint for many judgments

3) Cytology contributes significantly more to assessment of risk in the setting of abnormal followup than in screening

(data to be shown)

4) There is no path back to 5 year screening supported by data in women other than those with low grade abnormali-

ties (ASC-US, LSIL, Pap neg HPV pos times 2) and a negative or CIN1 colpo

Opportunities for improvement include:

1) Incorporation of new tests as data becomes available

2) Reconsideration of the 3 year cytology benchmark for risk

3) Improvement of accuracy of 5 year risk assessment

4) Acquisition of data to permit use of cancer as the predominant endpoint

Conclusions: This first set of recommendations based on risk of high grade dysplasia or cancer over time is a large step
forward from previous recommendations which were defined based on immediate risk only. Additional outcomes data and
the inclusion of different screening and triage tests will provide opportunities for improvement.
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COMPARATIVE EPIDEMIOLOGY OF HPV NATURAL HISTORY BY GENDER

AR Giuliano', C Pierce Campbell’, S Sudenga’, A NyitrayZ, A Kreimer®
1 Center for Infection Research in Cancer, Moffitt Cancer Center, Tampa, FL, USA;
2 Center for Infectious Diseases, The University of Texas School of Public Health at Houston, Houston, TX, USA;
3 National Cancer Institute, National Institutes of Health, Bethesda, Maryland, USA

Objective: Human papillomaviruses (HPVs) cause cancer at multiple anatomic sites in men and women including cervical,
oropharyngeal, anal, vulvar, and vaginal cancers in women, and oropharyngeal, anal, and penile cancers in men. Differences
in HPV-related cancer and infection burden by gender and anatomic site are reviewed.

Methods: Systematic review of the literature.

Results: The proportion of cancers attributable to HPV varies by anatomic site with nearly 100% of cervical, 88% of anal,
and less than 50% of lower genital tract and oropharyngeal cancers attributable to HPV, depending on world region and
prevalence of tobacco use. Often mirroring cancer incidence rates, HPV prevalence and infection natural history varies by
gender and anatomic site of infection. Oral HPV infection is rare and significantly differs by gender; yet HPV-related cancer
incidence at this site is several fold higher than at either the anal canal or penile epithelium. HPV seroprevalence is signifi-
cantly higher among women compared to men and likely explains the differences in age-specific HPV prevalence and inci-
dence patterns observed by gender.

Conclusion: More research is needed to characterize HPV natural history at each anatomic site where HPV causes cancer
in men and women, information that is critical to inform the basic science of HPV natural history and to the development
of future infection and cancer prevention efforts.

CLINICAL ISSUES RELATED TO ANAL HPV INFECTION AND CANCERS

C Fairley
Melbourne Sexual Health Centre, 580 Swanston Street, Carfton, Melbourne, Victoria, 3053, Australia and Central Clinical School,
Monash University Australia.

This presentation will discuss anal HPV infection and cancer from a clinician’s perspective.

Anal HPV infection is almost universal in men who have sex with men (MSM), and clinical anal warts are common. Despite
this, the incidence of invasive anal cancer in MSM without HIV is relatively low (5 per 100,000 per year) although the avail-
able data is limited. However in MSM with HIV, the incidence is thought to be about 100 per 100,000 or 1 in 1,000 per
year. This means most large clinical services will be diagnosing at least one case every year. Unfortunately recent clinical
series show that many cases are diagnosed late when morbidity and mortality are high.

How should a clinician working HIV manage their patients who are at greatly increased risk of anal cancer?

What is the role of screening?

What is the role of routine clinical examinations?

What lesions are suspicious and how should they be managed?

What is the current clinical competence of HIV clinicians to deal with these issues are do they differ by areas of expertise
(Sexual Health Physicians, Infectious Disease Physicians or Immunologists and Primary Care Clinicians).

The presentation will answer these questions from the perspective of a clinician managing people living with HIV.
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HPV-ASSOCIATED OROPHARYNGEAL CANCER, THE STATE OF THE ART

Ruud H Brakenhoff
Section Tumor Biology
Dept Otolaryngology — Head and Neck Surgery
VUmc, Amsterdam
The Netherlands

Head and neck squamous cell carcinomas (HNSCC) arise in the mucosal linings of the upper aerodigestive tract. Risk fac-
tors are smoking and excessive consumption of alcohol, but also infection with the human papillomavirus (HPV). The pro-
portion of HPV-infected tumors is highest in oropharyngeal cancers (OPC) but varies regionally over the world. OPC caused
by HPV is a distinct class of tumors, both at the clinical level as well as at the molecular level, and HPV+ve and HPV-ve
0PC should be considered as separate disease entities. In this review, the state of the art will be discussed with respect to
the testing for HPV, increasing prevalence, the molecular differences between HPV+ve and HPV-ve tumors, the clinical dif-
ferences between HPV+ve and HPV-ve tumors and prognostic risk modeling of OPC, the natural history of infection, and
the missing information to date. Also innovative options for changing treatment protocols will be outlined.

THE POTENTIAL IMPACT OF HPV VACCINATION ON NON-CERVICAL HPV-RELATED CANCERS

Brisson M'-3, Laprise JF', Drolet M'2
1. Centre de recherche du CHU de Québec, Québec, Canada
2. Département de médecine sociale et préventive, Université Laval, Québec, Canada
3. Department of Infectious Disease Epidemiology, Imperial College, London, United Kingdom

Objectives: To estimate and compare the potential population-level effectiveness of HPV vaccination on HPV-associated
cancers in non-cervical sites for the bivalent, quadrivalent and nonavalent HPV vaccines.

Methods: We used HPV-ADVISE, an individual-based transmission-dynamic model of multi-type HPV infection and diseases
(anogenital warts, and cancers of the cervix, vulva, vagina, anus, penis and oropharynx). For model predictions, we used
two versions of the model, HPV-ADVISE-US and HPV-ADVISE-Can, which were calibrated to highly stratified sexual behav-
ior and HPV-type specific epidemiology from the US and Canada, respectively. For the bivalent, quadrivalent and nonava-
lent HPV vaccines, we used vaccine-type and cross-protective vaccine efficacy values based on a comprehensive review
of the literature.

Results: Under base-case assumptions (coverage =80%, vaccine duration=20 years), vaccinating with the bivalent/quadri-
valent/nonavalent HPV vaccine in Canada is predicted to reduce the incidence of vulvar-vaginal, anal, penile and oropharyn-
geal cancers by 50/48/51%, 51/51/53%, 29/28/29%, and 34/34/34%, respectively (70 year post-vaccination). The US
population-level reductions in HPV-related cancer incidence are predicted to be smaller than in Canada given lower vacci-
nation coverage.

Conclusions: HPV vaccination is expected to substantially reduce the burden of non-cervical HPV-related cancers.
However, given that HPV16/18 are present in more than 90% of HPV+ non-cervical cancers, there is little difference
between the 3 vaccines when assuming similar durations of protection and using the cross-protective efficacy found in the
literature.
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DO THE CURRENT CRITERIA FOR THE RECOMMENDATION OF NEW HPV TESTS
FOR CERVICAL CANCER SCREENING NEED TO BE REFINED?

Thomas Iftner
Division of Experimental Virology, Institute of Medical Virology and Epidemiology of Viral Diseases, University Hospital of Tuebingen, Germany

Emerging results of a number of randomized controlled trials (RCT) indicate that HPV testing is more sensitive than cytology and could be
used effectively in primary screening of women aged over 30 years. HPV testing has a lower specificity for the detection of CIN 3+ lesions
than cervical cytology, but is much better reproducible. To be introduced into primary screening for cervical cancer HPV tests have to ful-
fill certain criteria, some of which have been generally accepted. According to those, the HPV test must be able to identify all 13 high-risk
HPV types (16, 18, 31, 33, 35, 39, 45, 81, 52, 56, 58, 59, and 68) that have been classified as class | or class Il carcinogens by the IARC.
The clinical sensitivity and specificity of an HPV test for the detection of CIN 2+ needs to be at least 90% and 98%, respectively, of already
established and validated HPV tests (e.g.HC2) measured in samples from a routine screening population of women aged 30 years and older.
In addition, the intra- and inter-reproducibility agreement of the test in question must be high compared to an established and validated
HPV test. Recent publications have demonstrated however, that tests which fulfill those criteria show an unacceptably high positivity rate
in women with normal cytology, which would lead to an unnecessarily high referral rate. Therefore the additional criterion should be
included that the positivity rate of an HPV test in women of a routine screening population with normal cytology shall not be higher than
that of an established and validated HPV test. HPV tests which do not comply with these criteria including those approved by the FDA,
should not be applied in primary screening for cervical cancer. HPV testing is made far more feasible by liquid based cytology and testing
for HPV has become possible on a mass scale with the availability of quality-assured kit tests, while the usage of homebrew HPV tests
with insufficient quality controls should be discouraged. It is necessary that all HPV tests applied in primary screening need to be per-
formed according to the manufacturer instructions and according to validated standard operating procedures. Lastly HPV tests imple-
mented in primary screening need to be automated to a certain amount to avoid the risk of contamination or mistakes introduced by manual
handling of the samples. Due to the particular importance of HPV16, genotyping will add specificity to the result as women with a posi-
tive test result for HPV16 have a higher likelihood for prevalent CIN3 than women with e.g. HPV51. Therefore genotyping should be part of
primary screening with HPV testing. Data from randomized controlled trials indicate that a negative HPV test provides the same degree of
protection over two screening rounds than negative cytology for one screening round. This suggests that with primary HPV screening,
screening rounds can be extended. HPV-based primary screening requires adequate triage options for the management of HPV-positive
women and should be implemented and monitored within the program based on controlled demonstration projects. As this creates increas-
ingly complex screening algorithms than those currently practiced, HPV testing should ideally be implemented in the context of organized
screening to ensure adequate follow-up strategies of positive test results

INTRODUCING HPV TESTING INTO PRIMARY SCREENING: COTESTING VS PRIMARY STAND ALONE HPV TESTING

Lawson H
Adjunct associate professor, Emory university school of medicine, Atlanta, GA, USA

Objectives: Describe background and rationale for changing methods and timing of cervical cancer screening based on bet-
ter risk assessment, improved technology and advances in molecular science.

Methods: In 2011, we evaluated randomized clinical trial and population based observational data to facilitate estimation
of risk, set benchmarks and develop algorithms for cervical cancer screening and management of abnormal cytology and
diagnosed precursor disease. Evaluation of using primary HPV testing for screening was considered, but evidence for its
use was lacking at the time. In 2013, an interim guidance panel sponsored by US professional societies was convened to
review a growing body of published evidence about primary HPV screening and the application for FDA approval of a HPV
assay for this indication. The panel’s challenge was to evaluate evidence; address specific questions and concerns about
using a HPV test for primary screening, develop interim recommendations for using primary HPV testing and consider how
to integrate this method with recently published screening and management guidelines.

Results/Conclusions: While strong evidence exists to recommend cytology screening only for women ages 21-64 on a tri-
ennial basis if the test is negative, and cytology and HPV cotesting for women 30-64 every 5 years if both results are neg-
ative, clinical trial data from Europe and now the US show that primary HPV testing on a triennial basis, beginning at age
25, is both safe and effective and offers high sensitivity for early identification of women at greatest risk for progressive
precursor disease and invasive cervical cancer. Nevertheless, test specificity is still lacking and so the risk of potential
harms to many women with false positive testing, who require follow up, exists. Yet to be answered are many questions
of triage and appropriate management of women with positive HPV results, age to begin screening, frequency of screening
if results are negative, and how to integrate primary HPV screening with existing evidence based guidelines for cytology
alone and cytology/HPV cotesting.
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THE ROLE OF TYPING IN HPV TESTING

Jack Cuzick, John Snow Professor of Epidemiology
Centre for Cancer Prevention, Wolfson Institute, Queen Mary University of London

HPV testing is more sensitive than cytology and has the advantage of being fully objective. However it is less specific, esp for
younger women, so that if HPV testing is used as the primary screening modality, some sort of triage test is necessary to avoid
excessive referral to colposcopy. At the moment reflex cytology is the most studied approach and when LSIL or higher results
are obtained this can identify women at sufficiently high risk to warrant colposcopy. However there is still an appreciable amount
of CIN2+ in women with normal or ASCUS cytology and additional triage is needed for these women. It has become clear form
recent studies that the positive predictive value (PPV) for CIN2+ of different HPV types is very different,and this suggests typ-
ing may be a useful triage tool. Several tests now provide results for HPV type 16 and 18 separately and HPV 16 positivity indi-
cates substantially greater risk than consensus high risk positivity, and esp for women over age 30-35y, it provides a basis for
immediate colposcopic referral.

HPV 18 positivity is more problematic, as most studies indicate the cross-sectional PPV is similar to that for other high risk types,
and it may not justify immediate colposcopy. It is suggestive of disease higher in the endocervical canal, and when found to be
present on two consecutive tests more than 6 months apart is grounds for colposcopy and full evaluation of the endocervical
canal by curettage, and careful surveillance. Similar management for HPV 45 may also be appropriate, but it is much less com-
mon and its significance is less well characterized.

It has recently become apparent that HPV 33, although much less prevalent than HPV16, carries a similar PPV when present,
and it may be appropriate to manage women carrying it similarly, although it is not routinely assayed by any of the well-studied
HPV screening tests. Additionally, of the remaining high risk types there is a clear difference in PPV and they should probably be
separated into ‘high risk” and ‘intermediate risk’. Based on a recently study in women referred for colposcopy we have proposed
a three level classification — very high risk (types 16 and 33) , high risk (types 18,31,35,51,52,58) and intermediate risk
(39,45,56,59, 66,68). Some upgrading of types 18 and 45 may be useful in view of their predilection for endocervical lesions, but
this probably should require evidence for persistence.

Further work is necessary, esp in a screening context, to confirm the validity of this classification and to determine how it should
influence management

AGES FOR HPV SCREENING: WHEN TO START, WHEN TO STOP

Eduardo L. Franco
Departments of Oncology and Epidemiology & Biostatistics, McGill University, Montreal

There is broad consensus to the notion that molecular HPV testing should not be used to screen for cervical cancer in women
younger than 25 years of age. In fact, implementation of HPV testing in screening, whether as primary test or concomitantly
(cotest) with cytology tend to apply to women aged 30 years and older. The reason, broadly accepted, is the fact that cervical
HPV infection is very common soon after the onset of sexual activity. The vast majority of these infections will be transient with
little to no consequence in terms of cervical carcinogenesis. Testing at younger ages will inevitably have unacceptably low pos-
itive predictive value and the attendant costs of referring large numbers of women for triage or diagnostic tests will be more than
what most jurisdictions will be willing to pay. Moreover, aggressive lesion management among young women carries reproduc-
tive health risks that must be taken into account.

The 2012 professional guidelines adopted by multiple professional societies reached a consensus that for average (or low) risk
women HPV testing should begin at age 30, be done not more frequently than every 5 years, and end at age 65. The decision
concerning the age when screening must stop is based on comparable considerations of the balance of benefits to harm and cost
to patients, providers, and saciety.

Age-related decisions in designing screening recommendations are not based on level-1 evidence from randomized controlled tri-
als. They will likely remain based on observational data in the future when guidelines will have to be revisited because of the
reduction on the prevalence of HPV infection and cervical lesions caused by broad coverage of HPV vaccination. If new genera-
tions of HPV vaccines continue to exceed in efficacy the ones that are currently available and vaccination uptake continues to be
high, the day will come in a few decades from now when as a society we may have to decide to stop screening for cervical can-
cer altogether.
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WHAT TO DO IF HPV NEGATIVE? INTERVAL OF SCREENING

Joakim Dillner
Dept of Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden

The interval of screening is determined by the duration of low risk for test-negative women (“duration of the protective
effect”). Different countries have made different decisions regarding what constitutes an acceptable cancer risk in relation
to the resources available and the screening intervals used for cytology-based screening therefore vary. In the European
Union, screening intervals of 3-5 years are recommended. Studies investigating the CIN3 risk among test-negative women
have found that a negative HPV test provides an approximately twice as long protection as a negative cytology. During the
last year, 2 additional important pieces of evidence have become available. Long-term follow-up of the Swedish randomized
primary HPV screening trial Swedescreen have found that this rule holds true also on very long-term follow-up, even up to
14 years. For example the 5-year risk after a negative cytology is about the same as the 10-year risk after a negative HPV
test. Also, results from a pooled joint follow-up of randomized clinical trials in Italy, Sweden, UK and the Netherlands have
found a similarly increased duration of the protective effect also when considering invasive cervical cancer. However, it
should be emphasized that it is by no means a given that the aim of the program should be to keep the cancer risks at the
same low level as with a cytology-based screening program. An alternative strategy could be to screen with HPV at about
the same or marginally increased intervals in order to obtain an even better protection against cervical cancer. The optimal
choice of the interval will thus depend on a balance of the available resources and the weight given to maximal cancer pro-
tection and avoidance of side effects of screening.

HPV VACCINE UPTAKE IN THE WORLD

P. Bloem
World Health organization
Department of Immunization, Vaccines and Biologicals
Geneva, Switzerland

Objectives
Present an overview of the uptake of HPV vaccines in the world

Methods
Based on the data obtained through the global WHO/UNICEF Joint Report Form monitoring system and empirical data from
the GAVI HPV vaccine demonstration programme review trends in the uptake of HPV vaccines in the world

Results

Since 2009, WHO has recommended that HPV vaccination be introduced into national immunization programmes where
prevention of cervical cancer is a public health priority, and it is programmatically feasible and financially sustainable.
Targeting 9-13 year old girls with a currently recommended 2-dose schedule, HPV vaccination should be part of a compre-
hensive approach to cancer control (education, vaccination, screening, treatment, palliative care). Globally more than 50
countries have introduced HPV vaccine into their national immunization schedule. In addition, more than 20 low income
countries have started to implement GAVI supported HPV vaccination demonstration programmes at sub national level. In
developing countries HPV vaccination poses particular challenges in terms of strategies to reach the target group, cost, sus-
tainability, and communication. At the same time HPV vaccination provides promising opportunities to integrate with other
adolescent health services.

Conclusions
In spite of several barriers that make HPV vaccination challenging to implement (price, target audience and strategies, com-
munication) the HPV vaccine is one of the new vaccines being introduced most rapidly beyond industrialized rich countries.
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MONITORING IMPACT IN POPULATION
K. Soldan, D. Mesher, S. Beddows, K. Panwar, N.Gill

Objectives: Anonymised collection and testing of residual genital specimens from females undergoing chlamydia screen-
ing allows us to monitor the early impact of the high-coverage of HPV immunisation achieved in England on type-specific
HPV infection prevalence in the young, sexually-active female population.

Methods: Residual vulva-vaginal swab (VVS) specimens have been collected from laboratories around England in 2008
(pre-vaccination) and since 2010 (post-vaccination) and linked to reported demographic and sexual behaviour data.
Specimens are tested for type-specific HPV DNA. Analyses have been conducted on 2,369 pre-immunisation and 4,178
post-immunisation specimens.

Results: The post-immunisation prevalence of HPV16 and/or HPV18 infection was lowest in 16—18 year olds and increased
with increasing age. This increase with age was a reversal of the pattern seen pre-immunisation and was inversely asso-
ciated with estimates of age-specific immunisation coverage (65% for 16—18 year olds). The prevalence of HPV16/18 infec-
tion post-immunisation was 6.5% amongst 16—18year olds, compared to 19.1% pre-immunisation.

Conclusions: The reductions in HPV16/18 seen in England suggest, for the estimated coverage, high vaccine effectiveness
and some herd-protection benefits. Continued surveillance is needed to determine the effects of immunisation on non-vac-
cine HPV types. The impact of immunisation on cervical abnormalities and cancers in young females will be the next key
population-level outcome to monitor.

CHANGES IN DISEASE PREVALENCE IN VACCINATED WOMEN - GENITAL WARTS

Lisen Arnheim-Dahlstrom
Institutionen fér medicinsk epidemiologi och biostatistik
Department of Medical Epidemiology and Biostatistics
Karolinska Institutet, Nobels vdg 12A, 171 77 Stockholm, Sweden

Genital warts are the first clinical endpoint to study when investigating HPV vaccine effectiveness of the quadrivalent vac-
cine. Several countries, such as Australia, Sweden, Denmark, USA and Germany, have been able to demonstrate a substan-
tial decline in genital warts incidence or prevalence already five years after introduction of the quadrivalent HPV vaccine.
Genital warts prevalence in e.g. Australia fell with 93% in women below 21 years after introduction of the HPV vaccine.

A few countries were also been able to study HPV vaccine effectiveness against genital warts utilizing individual data, link-
ing HPV vaccination status to disease outcome, and also assessed dose effectiveness of the HPV vaccine. Vaccine effec-
tiveness of 76% has been demonstrated in Sweden among girls vaccinated before age 20 and even higher (93%) if
vaccinated before the age of 14 years.

Continuous monitoring of long-term protection is needed for protection against genital warts in addition to other endpoints
such as CIN and cervical cancer. Further, most of the available data so far are based on a 3-dose schedule with the quadri-
valent HPV vaccine. Therefore, changes in disease prevalence in girls and women vaccinated with 2 doses need to be stud-
ied as well. Of special importance is to monitor timing between doses for women with only 2 doses of the HPV vaccine in
3-dose vaccination programs.

This presentation will display the most recent data available on genital wart prevalence and incidence following HPV vac-
cination.
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CHANGES IN DISEASE PREVALENCE IN VACCINATED WOMEN: CERVICAL DISEASES

J Brotherton, D Gertig and M Saville
National HPV Vaccination Program Register, VCS, East Melbourne, Australia

Objective: To review the changes in rates of high-grade cervical disease in Australia since implementation of quadrivalent
HPV vaccination for women aged 12- 26 years in 2007.

Methods: Rates of cervical abnormalities per 1,000 women screened, by age group and over time, can be estimated by
Australia’s population based cervical screening registers.

Results: By the end of 2009, data from the Victorian Cervical Cytology Registry demonstrated declining rates of histologi-
cally confirmed high grade cervical lesions amongst very young women (<18 years of age) (from 8.5 per 1,000 in 2006 to
2.2 in 2009; p=0.003). Since that time declines have continued, with pronounced declines in high grade abnormality rates
occurring in women <20 years of age (from 10.9 per 1000 in 2006 to 5.0 in 2013 (p<0.0001) and in those aged 20-24
years (from their peak rate in 2008 at 21.5 per 1,000 to 13.5 per 1,000 in 2013 (p<0.0001). Similar declines in the same
age groups have been seen in national cervical screening data. Whilst registry data is ecological in nature, two data link-
age projects have linked vaccination registry data with screening registry data and demonstrated that vaccinated women
have lower rates of high grade and low grade abnormalities than unvaccinated women.

Conclusions: HPV vaccination has changed the epidemiology of high-grade cervical disease in Australia. Rates of high
grade abnormalities are no longer highest in 20-24 year olds, but now peak in the 25-29 year old age group.

IMPACT OF VACCINATION ON JUVENILE ONSET RECURRENT RESPIRATORY PAPILLOMATOSIS
— SURVEILLANCE IN CANADA

P Campisi, Canadian Juvenile Onset Recurrent Respiratory Papillomatosis Working Group*
Hospital for Sick Children, Department of Otolaryngology — Head and Neck Surgery, University of Toronto, Toronto, Canada

Objectives: To monitor the incidence and prevalence of juvenile onset recurrent respiratory papillomatosis (JoRRP) in
Canada following the introduction of provincial HPV vaccination programs in 2007.

Methods: This is a retrospective, multicenter study. Cases were reported to the national database from 11 pediatric aca-
demic health centers across Canada. Trends in incidence and prevalence of JoORRP from 2008 to 2012 were calculated at
a national and regional level using the national database and Canadian census data.

Results: The mean incidence of JoRRP in children 14 years of age and younger between 2008 and 2012 was 0.168 per
100,000 children. The prevalence was 0.778 per 100,000 children. These values have decreased from the mean reported
incidence and prevalence rates from 1994-2007.

Conclusions: An earlier than expected decrease in the incidence and prevalence of JoRRP has been detected at the
national level. Further surveillance is required to determine if the observed trend is the result of HPV vaccination programs
or a short-term temporal variation in disease burden.

*K. Simpson (Toronto), NK. Chadha (Vancouver), H. El Hakim (Edmonton), JT. Brookes (Calgary), D. Leitao (Winnipeg), M. Husein
(London), J. MacCormick (Ottawa), S.J. Daniel (Montreal), J. Manoukian (Montreal), A. Lapointe (Montreal), L.B. Johnson (Halifax), B.
Lee (St. John's)
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LONG-TERM EFFICACY OF HPV VACCINATION AGAINST HARD ENDPOINTS

J Paavonen', M Rana?, D Apter?, T Eriksson?, K Natunen?, J Palmroth?, T Petéji2, E PukkalaZ, J Dillner*, M LehtinenZ*
1 Univ. of Helsinki; 2 Univ. of Tampere; 3 Family Federation of Finland; 4 Karolinska Institute, Sweden

Vaccination against oncogenic HPV types has been implemented in many countries. Due to long lag time between HPV
infection and cancer development, efficacy data from the vaccination programmes will emerge slowly. We now report on
85,000 follow-up years of cancer registry-based passive surveillance of unvaccinated and HPV vaccinated women cohorts.
In May-July 2003 and 2005, 6,486 and 9,258 young women from Finland formed a cohort of unvaccinated women. In
August 2002-April 2005, 874 and 875 young women from Finland were enrolled in a phase Il (FUTURE) trial and vaccinated
with the quadrivalent vaccine or placebo. In May 2004-April 2005, 2,408 and 2,399 young women from Finland were
enrolled in another phase Ill (PATRICIA) trial and vaccinated with the bivalent vaccine or hepatitis A-virus (HAV) vaccine. 4-
year cancer registry follow-up was established in November 2007 and 2009, respectively, 6 months after the active follow-
up had been closed. Follow-up of the unvaccinated cohort was also 4 years. We identified 63 cases of CIN grade 3 (CIN3)
and 3 cases of invasive cervical cancer (ICC) in the unvaccinated cohort, and 3 CIN3 cases in the placebo-vaccinated cohort
and 4 CIN3 cases in the HAV-vaccinated cohort. The corresponding CIN3 incidence rates were 105, 88 and 42 per 100 000
women years with overlapping 95% confidence intervals. However, long-term follow-up by cancer registry continues. This
will soon deliver real-life vaccine efficacy estimates against ICC.

BEING VICTIMS OF OUR OWN SUCCESS: FUNDING DECREASES FOR CERVICAL CANCER CONTROL

Eduardo L. Franco
Departments of Oncology and Epidemiology & Biostatistics, McGill University, Montreal

Cervical cancer prevention and control has been a unique example of accelerated knowledge translation from the scientific
discoveries concerning the cause of cervical cancer (HPV infection) and interventions based on that cause (vaccination and
molecular technologies in screening). No other paradigm of cancer control and prevention has advanced to measurable ben-
efit in so little time. Much of the research that led to these advances happened during the last three decades, at a time
when governmental funding agencies and cancer charities saw their budgets being reduced because of the threat of AIDS,
which emerged in the early 80’s requiring substantial investments in research. Although anecdotal, there is general percep-
tion that funding for HPV and cervical cancer research, whether basic or applied, has gradually declined in the last decade.
Although agencies do not specifically prescribe disease-specific budget compartments for investigator-initiated grants,
requests for proposals tend to reflect political decisions and the general perception by donors that research on some can-
cers should be considered priority. Funding mechanisms for breast and prostate cancer research tend to be more promi-
nent in agencies’ portfolios. Is funding decreasing for HPV and cervical cancer research? Are agencies and review panels
favoring a more comprehensive view of HPV-related diseases when making funding decisions? Should our research com-
munity develop an activist’s role in lobbying for more research funds for basic and applied HPV prevention research?
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THE NIH PEER REVIEW PROCESS

Wiesch, D.
Center for Scientific Review, National Institutes of Health, Bethesda, Maryland. USA.

The purpose of the presentation will be to provide an overview of the peer review process at the National Institutes of Health
(NIH). NIH is the largest supporter of biomedical and behavioral research in the world. In a typical year researchers submit
about 80,000 grant applications of various kinds seeking support for fellowships, program projects, research resources cen-
ters, training programs, small businesses, and individual investigator research. The talk will aim to help investigators under-
stand what happens to their research grant application after it has been submitted.

The NIH is a plural organization composed of 27 distinct institutes and centers, or ICs. Twenty-four of these fund research
in their respective health related fields. The Center for Scientific Review (CSR) is a non-funding center at NIH and is the
point of intake for NIH grant applications. It is also where 70% of the applications are reviewed initially. The 24 funding ICs
of the NIH are essentially clients of CSR and use the results of its merit evaluations of applications as part of their deliber-
ations on funding.

The objective of the presentation will be to provide an overview of the process by which a grant first comes into the NIH,
through to the point of the final decisions of the funding Institutes on allocation of support.

THE AGENDA OF AGENCIES AND CHARITY ORGANIZATIONS

D. Scott LaMontagne, PhD, MPH, FRSPH
HPV vaccine director, PATH
2201 Westlake Avenue, Suite 200
Seattle, WA 98121, USA

The World Health Organization recognizes and recommends that a comprehensive approach to cervical cancer prevention
is required in order for significant reductions in morbidity and mortality to be realized. High income developed countries have
been successful in reducing cervical cancer deaths through intensive screening programs, early treatment, and quality care.
However, these programs were costly to establish and require significant resources to maintain. In developing countries,
where more than 85% of all cervical cancer occurs, the establishment of similar screening programs has been challenged
by lack of financial and human resources, constrained health systems, weak or absent cytopathology capacity, inadequate
treatment, and fragmented political will. However, HPV vaccine has catalyzed a new conversation with donors and foreign
governments to provide cervical cancer prevention to adult women as the vaccine is providing to young adolescent girls.
This presentation will summarize country experience in leveraging HPV vaccine for expanded options and new investments
in cervical cancer screening. It will provide illustrations of how NGOs and advocacy groups have worked with country stake-
holders and government leaders to foster this new dialogue and reposition the importance of cervical cancer prevention in
country health priorities. The talk will conclude with a brief summary of newly funded cervical cancer prevention initiatives
that have resulted from these global advocacy efforts.
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METHODS OF TRIAGE OF HPV-POSITIVE WOMEN: CYTOLOGY
Joakim Dillner
Dept of Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden

The large number of HPV-positive women implies that HPV-based screening is preferably complemented with a triage
method in order to avoid unnecessary treatments and side effects. Cytology has the obvious advantage that the method is
validated by many studies all over the world for half a century and that the clinical management algorithms on how to deal
with different types of cytological abnormalities is already well worked out. The classical criteria for evaluating new screen-
ing programs do postulate that the management of the test positive should be known — this is the case if cytology is used
for the triaging.

The question on how to manage HPV+/Cyt- women is more uncertain, but as different randomized trials of primary HPV
screening that have used somewhat different management algoritms have not found significantly different results, it
appears that the different effects of the different managements are small and that the most conservative management
should be chosen in order to save resources and avoid side effects of screening. The joint follow-up of the HPV screening
trials in Italy, Sweden, UK and the Netherlands have found that the risk for invasive cervical cancer is similarly low for 3
years both for all HPV-negative women and for all cytology-negative women. Provided that the HPV+/Cyt- women are not
lost to follow-up, there is no evidence (using invasive cancer as endpoint) to suggest that they would benefit from a repeat
screen at a shorter interval than 3 years.

METHODS OF TRIAGE OF HPV+ WOMEN BY DNA METHYLATION AND p16 RNA
Lorincz AT, Brentnall AR, Reuter C, Scibior-Bentkowska D, Carter P, Vasiljevic N and Cuzick J.
Queen Mary University of London, Wolfson Institute of Preventive Medicine, London, UK.

Objectives: An active search continues for accurate molecular tests to triage high risk HPV (hrHPV) positive women so that
those who need colposcopy can be correctly identified. Two new molecular triage methods are based on 1) quantitative
measurement of DNA methylation in human and or hrHPV genes, and 2) testing for mRNA expression of the CDKN2A gene
(codes for the p16 protein). These two assays may be combined to produce a potentially superior classifier. An evaluation
of the new methods is needed to better inform future triage algorithms.

Methods: A literature review and laboratory experimentation employing quantitative DNA methylation assay and RT-PCR
assays for p16 RNA were done on a large number of specimens from several major clinical studies. The current status and
prospects for DNA methylation and p16 RNA assays as clinically useful triage tests for hrHPV+ women were explored.

Conclusions: Methylation was substantially and significantly higher in cancers than in CIN2/3, which were in turn consis-
tently more methylated than CIN1 or normal women in six studies from Costa Rica, Mexico, Canada, Wales and England
combined, with a total of more than 2500 women tested (p<0.0001). A new triage classifier named S5 (based on EPB41L3,
HPV16, HPV18, HPV31 and HPV33) was developed and applied to 1493 hrHPV+ women attending colposcopy in London
England. S5 produced an area under the curve (AUC) of 0.82 (95%Cl 0.80-0.84), with a specificity of 50% (47-53%) and a
PPV of 52% (49-54%) at 90% sensitivity. S5 was also validated using a sample of 693 hrHPV+ women from a UK screen-
ing study (n=6000) with an AUC of 0.80 (0.71-0.88). Preliminary evaluation of a p16 RNA test in 100 specimens from a
London colposcopy clinic showed modest triage results with an AUC of 0.75 (0.65-0.84) for classifying normal/CIN1 ver-
sus CIN2+. The p16 RNA test added significantly to S5 (p=0.01) with a combined AUC of 0.88 (0.80-0.95). In summary
our new S5 molecular triage test for hrHPV+ women appears to meet initial reasonable requirements for clinical utility and
may be improvable by methylation measurement of other hrHPV types. S5 could perhaps be further improved by addition
of a test for p16 RNA.
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P16/KI-67 FOR TRIAGE OF HPV-POSITIVE WOMEN
Nicolas Wentzensen
Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, USA

HPV-based cervical cancer screening requires triage markers to decide who should be referred to colposcopy. One candi-
date triage marker is detection of p16/Ki-67-stained cells in cytology (dual stain). The dual stain has been evaluated for
triage of ASC-US and LSIL cytology, for primary screening, and more recently for triage of HPV-positive and HPV-
positive/cytology-negative women. The dual stain assay is very reproducible after limited training and can be evaluated
automatically. In an evaluation of the dual stain among women undergoing HPV-cytology co-testing at Kaiser Permanente
Northern California, dual stain-positive women had a risk of precancer higher than the colposcopy referral threshold in this
population while the risk among dual stain-negatives was below the threshold for a 1-year repeat test. Similar results were
observed for HPV-positive/cytology-negative women in the same population. In an evaluation of the dual stain assay in the
Costa Rica Vaccine Trial, the assay performed well among vaccinated women, with equal sensitivity but higher specificity
compared to unvaccinated women. These findings suggest that the dual stain may be an effective triage strategy for HPV-
positive and HPV-positive/cytology-negative women.

TRIAGE OF HPV+ WOMEN: COMBINATION STRATEGIES TO OPTIMIZE COLOPSCOPIC YIELD

Stoler M
University of Virginia Health System
Charlottesville, VA. USA

Objectives: Cervical neoplasia screening guidelines have been crafted to reduce patient risk for developing cancer by opti-
mizing triage to and detection of treatable precancer. The principle of equal management for equal risk permeates US guide-
lines. In contemporary studies it is clear that High Risk HPV status defines the majority of a patient’s risk for CIN3+. But
given that risk and the impracticality of referring all HPV + women, how can one triage these patient to maximize yield at
coloposcopy? The readily available datapoints for triage are the age of the patient, HPV genotype, Pap cytology or poten-
tially another biomarker like p16/ki-67 dual stain cytology. Triage of HPV positive women with cytology and / or genotyping
are the currently recommended methods for focusing attention on the subset of screen positive women that need colpo-
scopic referral as opposed to noninvasive follow-up. But what is the optimal combination and sequence of testing. Can we
achieve equivalent triage efficiency with different combinations of tests and if so how does one choose? Here we will pres-
ent data on the interplay between age, cytology, HPV genotype status and dual stain status at stratifying risk for colpo-
scopic referral of HPV positive women.

Methods and results: When HPV testing is used for primary screening, what is the risk of CIN3+ in women that are HR
HPV positive. Given that risk what is the most efficient algorithm for using genotyping vs. cytology vs. a hiomarker or all
three? Does one test suffice or do we need multiple? Do we proceed sequentially or do we apply tests concurrently? The
data presented will demonstrate the boundaries of the CIN3 + risk envelope and how that defines the yield of disease per
colposcopy. The residual risk after colposcopy, which is not necessarily a gold standard will also be considered.

Conclusions: High Risk HPV status defines the majority of a patient’s risk for CIN3+. Genotyping helps stratify that risk,
perhaps more reliably than cytology but biomarkers like p16/ki-67 dual staining may present more efficient strategies for
triage. However, there will always be imperfection and residual risk and balancing those risks may well drive triage test
approaches.
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INTRODUCTION OF PRIMARY HPV SCREENING IN ORGANIZED SCREENING PROGRAMS

Eklund C', Lamin, H?, Carlsten-Thor A® , Nordqvist Kleppe S', Hortlund M', Elfgren K3, Tornberg S, Dillner J'2
Dept of Laboratory Medicine, Karolinska Institutet (1) and Karolinska Hospital (2); Regional Cancer Center, Cancer Screening Unit (3),
Stockholm, Sweden

Already in 2008, primary HPV screening was recommended as an alternative to cytology-based screening if introduced into
an organised, population-based cervical screening program in a controlled manner that allows stringent evaluation. The
most stringent controlled and evaluable way to introduce a new policy is by means of a Randomized Healthcare Policy
(RHP). We introduced primary HPV-based screening in Sweden as an RHP. In the organised program, all resident women
are invited by letter to an appointment for cervical screening. In the RHP, the resident women are randomised 1:1 to either
be invited to HPV testing or to cytology. . In the HPV screening arm (new policy), women were invited to HPV-screening
with triaging by cytology. Among the 50% of resident women who are randomised to be invited to the old policy, there is
primary cytology with HPV triaging for ASCUS and LSIL smears. HPV+/Cyt- women in the screening ages are referred to
the next round of organised screening, whereas HPV+/Cyt- women aged 60 (who otherwise would have been acquitted
from the programme) will continue to be screened. The primary evaluation is the sensitivity for CIN2+ detection and cost-
effectiveness of the new policy in relation to the previously used policy.

So far, primary HPV screening was acceptable to the population, resulted in similar attendance rates, reduced the screen-
ing costs and there was also a tendency towards increased sensitivity for CIN2+. The results of the RHP thus supports
continued implementation of HPV-based screening.

IMPLEMENTATION OF SCREENING: ITALY

Guglielmo Ronco
CPO Piemonte, Turin, Italy

In ltaly, organised screening for cervical cancer covers 78% of the female population. A large multicentre RCT on HPV
screening started in 2002. Following its results, several demonstration projects (randomised in 3 centres), aiming at eval-
uating feasibility, organizational impact, acceptability, and cost, were initiated. In 2012 a Health Technology report con-
cluded that HPV-based screening, if appropriately performed, was more protective than cytological screening, with no
substantial increase of undesired effects. Based on the data of pilot projects the report also estimated that, given prolonged
screening intervals, the overall cost of screening women were lower with HPV than with cytology. Recommendations on
protocols to be applied (start at age 30-35 years, 5-year intervals, stand alone HPV with validated tests and cytological
triage), and on organisation (e.g centralisation of HPV testing), training of staff and communication to women were also
given. In 2013 the Ministry of Health adopted such recommendations. HPV screening implementation, so as cytological
screening, is monitored by annual surveys of performance indicators. In 2013 five Regions had officially decided to fully con-
vert to HPV-based screening and prepared detailed transition projects. In 2012, 19 local programmes based on HPV were
active and invited 311,840 women. Compliance to invitation was in general higher with HPV than with cytology. Protocols
are highly applied, thanks also to the use of computerised systems. High variability in the proportion of HPV positive women
judged to have cytological abnormalities was observed. However, in most cases, such proportion had an immediate
increase but decreased after feedback of results.
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IMPLEMENTATION OF HPV SCREENING IN GERMANY

M. Jentschke, P_Hillemanns
Peter Hillemanns, Hannover Medical School, Germany
Department of Gynaecology and Obstetrics
Hannover Medical School
Carl-Neuberg-Str. 1, 30625 Hannover, Germany

In 1971 opportunistic screening for cervical cancer was established in Germany with yearly Pap smears starting at 20 years
(no upper age limit). This led to a reduction of cervical cancer incidence by about 60 — 70%. There are several disadvan-
tages of the programme: no screening register, no information about participation rates, no standardized triage system, no
standardized quality control. The yearly participation rate calculated from health insurance data is only ~45% but 65 -80%
have at least one smear in a three-year period. In 2008, the Federal Ministry of Health launched the “Nationaler Krebsplan”
and the Law on Cancer Screening and Registration (KFRG) was passed by the German government in 2013: organized pop-
ulation-based screening with invitations, adapted screening intervals and optimized quality assurance. A S3 guideline is cur-
rently developed based on current evidence of cervical cancer screening. In 2012, 21 scientific and professional societies
joined the guideline group, financially supported by German Cancer Aid under guidance of the German Guideline Program in
Oncology and the Association of Scientific Medical Societies (AWMF). One key question is the role of HPV testing in cer-
vical screening. The Federal Joint Committee (G-BA) asked the Institute for Quality and Efficiency in Health Care (IQWiG)
to assess the benefits of an HPV test in primary screening. In 2014, IQWiG found an indication that HPV based testing leads
to a reduction of CIN 3+ and invasive cervical cancer, however, no general recommendation for the G-BA was made which
has to decide in 2015.

IMPLEMENTATION OF HUMAN PAPILLOMAVIRUS (HPV) SCREENING: NATIONAL VERSUS REGIONAL PROJECTS

Dra.S. Granado de la Orden.
SUBDIRECCION DE PROMOCION DE LA SALUD Y PREVENCION. CONSEJERIA DE SANIDAD. COMUNIDAD DE MADRID. SPAIN.

Cervical cancer is one of the most important health problem in women over the word with nearly 500.000 new cases each year.
Cervical cancer incidence is closely related to the level of development: while in developing countries is the second cancer (after
breast cancer), in developed countries cervical cancer rates have dramatically decreased since the late 1980s.

Spanish cervical cancer incidence and mortality are estimated to be between the lowest in Europe: 7,6 new cases/100.000 pop-
ulation/year, with around 2.100 new cases diagnosed each year (3,3% of female cancer). Most of the cases are diagnosed in
women between 35-50 years old. Primary prevention by prophylactic vaccination against the human HPV, from 2008, will change
Spanish cervical cancer epidemiology in the next years.

The decrease in cervical cancer incidence follows the introduction of cervical screening programs. All Spanish Autonomous
Communities currently offer cervical cancer screening to women, but in most of them it is an opportunistic screening, which take
place in clinical setting and depends of the initiative of the individual woman or her doctor. Cervical cytology in the cornerstone
of cervical cancer prevention programmes according to the Recommendations of the Spanish National Health System Cancer
Strategy. The introduction of test systems to detect nucleic acids of oncogenic HPV is variable.

Opportunistic screening is less effective than population-based programmes and results in inequality because it is characterized
by low coverage in some population groups with low socioeconomic status which increased risk for cervical cancer, coexisting
with high covered in selected parts of the population which are screened too frequently which increased risk for adverse events.

Cervical cancer screening should be provided in organized, population-based programmes with information systems and quality
assurance at all levels in order to maximize effectiveness, efficiency, equality and to permit evaluation. The success of the pro-
gramme requires adequate communication with health professionals and women. All this applies particularly when HPV testing
is included in screening due to the detection of HPV nucleic acids thus carries a risk of unnecessary colposcopies, psychologi-
cal distress and possibly of overdiagnosis. Piloting with human HPV testing could be recommended if performed in an organized
screening programme with careful monitoring of the quality and systematic evaluation of the aimed outcomes, adverse effects
and cost.
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MOVING FROM CYTOLOGY BASED SCREENING TO PRIMARY HPV TESTING IN THE US:
TRIALS, TRIBULATIONS AND CONFUSION.

Lawson H
Adjunct associate professor, Emory university school of medicine, Atlanta, GA, USA

Objectives: Describe the process of integrating primary HPV screening into a complicated web of published cervical can-
cer screening and management guidelines, while facing provider and patient resistance and confusion.

Methods: We used existing published information on risk based cervical cancer screening and management as the basis
for developing interim guidance for primary HPV testing for cervical cancer screening. \We also analyzed results from the
ATHENA trial, conducted in the US, and used as part of an application for FDA approval of the cobas HPV test for primary
cervical cancer screening.

Results/Conclusions: In 2011, the American Cancer Society, ASCCP, and the American Society for Clinical Pathology con-
vened a global group of stakeholder organizations to participate in a process to update cervical cancer screening guidelines.
One major component of that process was to consider primary HPV testing alone in the US for cervical cancer screening.
At that time, there was little US-based evidence available, and while promising evidence was growing elsewhere, there
was no consensus among participants for recommending primary HPV testing for screening. Nevertheless, the window was
left open for pilot programs to test the effectiveness of the method. In April, 2014, the FDA approved the cobas HPV assay
for this indication based on ATHENA trial data analyses showing it to be safe and effective. Some limitations of the clini-
cal trial design and follow up led to a proposed algorithm that conflicts with recently published guidelines for screening and
management. To bridge this gap and create simple and straight forward guidance, a panel of thought leaders reviewed
existing evidence and posed questions that needed answers if the two systems are to coexist for the time being and can
eventually be integrated. This presentation will provide details of this activity and the methods used to reduce barriers and
engage providers and the public in conversations to facilitate understanding the value of risk-based screening and manage-
ment for cervical cancer precursors, and other HPV associated disorders.

HPV-BASED CERVICAL CANCER SCREENING IN NON-VACCINATED WOMEN

Nicolas Wentzensen
Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, USA

Cytology has been the mainstay for cervical cancer screening for decades. Our now-remarkable understanding of HPV and
cervical cancer natural history has brought new tools for cervical cancer prevention, including HPV testing for cervical can-
cer screening. Two variations of HPV-based screening are currently being used: HPV-cytology co-testing and HPV testing
alone without cytology. Compared to cytology, HPV-based screening approaches have higher sensitivity and higher nega-
tive predictive value over an extended period of time. Therefore, screening intervals can be safely extended with equal or
higher program safety of HPV-based screening compared to cytology. In different health care programs, screening intervals
for HPV-negative women have been proposed to be at least 3-5 years. Importantly, all HPV-based screening approaches
require additional triage tests to decide who among the HPV-positive women needs to go to colposcopy. Current triage
options for HPV-cytology co-testing include HPV genotyping or repeat co-testing for HPV-positive/cytology-negative
women. For HPV-testing alone, cytology and HPV genotyping have been proposed as triage tests. With many different
options available now, risk assessment, in conjunction with risk modelling and comparative effectiveness research plays a
central role in determining the optimal strategies for cervical cancer screening.
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THE ERA OF IMMUNOTHERAPY — ARE WE THERE YET?

Sara l. Pai, MD, PhD,
Associate Professor, Harvard Medical School,
Massachusetts General Hospital, Boston, MA

Human papillomavirus (HPV) is a common virus that causes a wide range of human diseases, including a growing subset
of head and neck cancers. Significant progress has been made within the past decade in designing and implementing pre-
ventive vaccination programs against HPV. However, a variety of societal and economic challenges impede the implemen-
tation of these vaccination programs, and the burden of HPV and its related cancers will continue until these challenges are
overcome. Given the viral etiology of these cancers and associated expression of foreign immunogenic antigens, alterations
in host immune function are responsible for the development of these cancers. Therapeutic vaccines are a potentially impor-
tant tool to treat those individuals already infected and/ or diagnosed with established HPV-related diseases. However, a
different set of challenges is uncovered with therapeutic vaccines based the tumor microenvironment into which the vac-
cine-induced T cells are recruited. As the field of cancer immunology matures, the obstacles to achieving activated tumor
specific immune responses are being revealed and strategies are being applied to overcome these barriers. The unhar-
nessed potential of immunotherapy in treating virus-related cancers, undoubtedly, is coming of age.

HOW HPV KNOWLEDGE HAS CHANGED OUR PRACTICE: SCREENING AND MANAGEMENT
OF NEOPLASTIC LESIONS
Carole Fakhry
Head and Neck Surgical Oncology

Johns Hopkins School of Medicine
Baltimore, MD, USA

This talk will review the requirements for development of screening tests. These requirements will be discussed in the con-
text of oropharyngeal cancer to highlight the challenges for screening.

The clinic-demographic and prognostic implications of HPV-positive oropharyngeal cancer will be reviewed. Therapeutic
options and clinical trials as a result of our changing knowledge base will be discussed.
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POSITIONING THE VALUE OF THE NEW HPV VACCINE

Mark Jit'-2
1 Modelling and Economics Unit, Public Health England, London, United Kingdom
2 Department of Infectious Disease Epidemiology, London School of Hygiene and Tropical Medicine, London, United Kingdom

The two currently available HPV vaccines are safe and highly efficacious against HPV types that cause the majority of cer-

vical cancer cases globally. However, various vaccine candidates that offer improvements over existing vaccines may

become available in the future. Funders of vaccination and research on vaccination will need to address key questions about

the value of the benefits offered by potential vaccines in order to make appropriate investment decisions, including:

* How higher-valency vaccines should be valued compared to existing 2-valent and 4-valent vaccines.

* What value should be placed on potential benefits such as therapeutic efficacy, thermostability, expanded age indica-
tions, reduced doses and broad spectrum protection.

* How considerations such as price, ease of delivery, breadth of protection and duration of protection should be traded off.

* How these considerations vary in different income settings.

UTILITY OF CERVICAL CANCER SCREENING IN THE ERA OF MULTIVALENT AND THERAPEUTIC VACCINES

Patti E. Gravitt, PhD, MS
Professor, Dept of Pathology
University of New Mexico Health Sciences Center
Albuguerque, NM USA

Cervical cancer screening has been the mainstay of global cervical cancer prevention programs for decades. While cohorts
of young women receiving the bivalent and quadrivalent HPV vaccines are anticipated to have a much lower risk of inva-
sive cancer in their lifetimes, current guidelines recommend continued screening for maximal cervical cancer prevention
due to the limited type-spectrum in the current vaccine formulations. However, fully vaccinated cohorts will see a decline
in prevalence of treatable cervical precancers, lowering the positive predictive value of screening. This will result in the
potential for increasing the relative harms of screening by increasing the proportion of false positive to true positive screens
and an overall decrease in the efficiency of screening — an effect that will increase substantially with the introduction of a
nonavalent HPV vaccine. In this roundtable discussion, we will discuss factors to consider in choosing whether, when, and
how to screen vaccinated populations. Issues to consider in this decision making include the costs and availability of
screening and vaccination in different contexts, ability to identify vaccinated from unvaccinated women, age recommenda-
tions for screening vaccinated populations, relative performance of alternative screening methods in vaccinated individuals,
and impact of nonavalent or broad spectrum next generation prophylactic vaccination on the decision to screen. These dis-
cussions will be benchmarked against the longstanding decision to NOT screen for low incidence HPV-associated cancers
of the vulva and vagina.
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COMPARATIVE EFFECTIVENESS RESEARCH ON DIFFERENT HPV VACCINATION/SCREENING STRATEGIES
M Lehtinen
Karolinska Institute, Stockholm, Sweden

Background: High-risk (hr) HPVs cause precancerous/cancerous lesions in the uterine cervix, and in other anogenital and oropharyn-
geal sites. Bivalent HPV16/18 vaccine is efficacious against the hrHPV associated precancer, but neither the magnitudes of different
vaccination scenario-associated herd effects nor how to screen HPV-vaccinated females, are known. A two tired set of comparative
effectiveness trials (CRT) assess difference in the herd effect gained from vaccinating girls and boys vs. girls only, and how to screen
vaccinated females.

Methods: In school-years 2007-8 and 2008-9, we invited 80.500 1992-95 born adolescents to a CRT in 33 communities a priori stratified
by low, intermediate and high HPV16/18 seroprevalence. In 11 Arm A communities 90% of participating girls and boys received HPV16/18
vaccine, in 11 Arm B communities 90% of girls received HPV16/18 vaccine - boys received hepatitis B-virus (HBV) vaccine, and in 11 Arm
C communities all received HBV-vaccine. HrHPV prevalence in vaccinated and unvaccinated girls was studied at age 18.5 years.

Since 2014 the 20.500 -vaccinated 1992-95 born females vaccinated at the ages of 13-15 in the above-mentioned trial have been ran-
domized/invited to attend cytological screening at: 22/25/30 years (A1); 25/30 years (A2); or 30 years (A3) of age.

Findings: Enrolment of the four birth cohorts comprising altogether 32.176 adolescents: 20.515 girls (51-53% response) and 11.661
boys (22-32%% response) was identical. At the age of 15 years >98% of the participants were living at the study site communities.
Smoking habits and alcohol consumption were similar in the different trial arms, also neither mean-ages of menarche (12.4 years) and
1st ejaculation (12.6 years), nor sexual behaviour (among those <25%, who had had sexual debut) did differ by arm. By 2015 this CRT
will enable verification of modelled predictions on the indirect effectiveness (17 to 31% herd effect) of vaccinating both girls and boys
with the moderate vaccine coverages.

The screening arms A1 and A3 will include at least 7000 females yielding 80% power for the demonstration a non-inferior accuracy (sen-
sitivity) of A3 vs A1 screening strategy in the HPV16/18 vaccinees. An interim analysis of A1 vs Arm A2 (interventions at the ages of
22/25 vs at the age of 25) in 2018 will guarantee safety of the infrequent screening. At the age of 30 years all participating females will
be offered both cytological and HPV test results.

Interpretation: Uniform life-style and sexual behavior characteristics indicate successful enrolment of the CRT. Quantifying effective-
ness of vaccination strategies/verifying mathematical models the CRT will guide how to implement HPV vaccination programs.

The main screening study deliverable will be effectiveness of delaying the initiation of infrequent screening in the vaccinated females
to 30 years of age.

THE EFFICACY RATES AGAINST CIN 3 OBTAINED BY THE QUADRIVALENT
AND THE BIVALENT VACCINE PHASE IIl TRIALS WERE NOT IDENTICAL- WHY?

Jorma Paavonen
Department of Obstetrics and Gynecology, University of Helsinki, Finland

End of study analysis of the Phase Il trials of prophylactic HPV VLP vaccines in young women have already been completed. Two
distinct vaccines were evaluated, Gardasil®, a quadrivalent vaccine containing VLPs or HPV 6,11,16 and 18, and Cervarix®, a biva-
lent vaccine containing VLPs of HPV 16 and 18. Two Phase lll studies, FUTURE | and FUTURE Il evaluated Gardasil® and two Phase
IIl studies, PATRICIA and the Costa Rica HPV vaccine trial (CVT) evaluated Cervarix®. All trials were large, double blinded, random-
ized and controlled among young women, age range 15-26. These Phase lll trials were large enough so that the best surrogate marker
for invasive survical cancer, CIN 3 could be included as the most important trial end point. Both vaccines demonstrated excellent
safety and immunogenicity profiles, remarkably similar efficacy against vaccine type related CIN3 lesions in women naive to the cor-
responding types at vaccination. Gardasil® also demonstrated strong protection against genital warts and VIN/VAIN lesions associ-
ated with the vaccine types. Although the vaccine efficacies were almost identical in the HPV naive populations and in the intention
to treat populations against HPV 16/18 related CIN 3, the vaccine efficacies against any CIN 3 were significantly higher by the biva-
lent vaccine than the quadrivalent vaccine, in both populations. This suggests that the bivalent vaccine is more efficacious against
non-vaccine high risk HPV types. The question of different cross protective efficacy has been under debate, and has several poten-
tial explanations. First, the vaccines are not identical and differ in several aspects including not only valency but also dose, produc-
tion system and most importantly, the adjuvant. Furthermore, the study protocols differed in many aspects. At baseline, the trial
subpopulations were much the same in terms of age and lifetime number of sexual partners and were cytologically normal, seroneg-
ative for HPV 16 or 18, and HPV DNA negative against 14 HPV types. However, differences exist in subpopulations. Incidence of infec-
tions was higher in the control group in FUTURE than in PATRICIA. In the FUTURE, cervical and vulvar or perianal samples were tested
for infection outcomes whereas cervical samples only were tested in PATRICIA. There may have been differences in HPV DNA assay
sensitivities and specificities as well. In addition, the colposcopy algorithms for obtaining colposcopy biopsies were different. Also
the histopathological endpoint definitions were not necessarily the same. Neither vaccine demonstrated therapeutic efficacy.
However it is reassuring that the vaccines did not alter the course of already established HPV 16/18 infection or disease. More data
of the duration of protection and long term efficacy are essential. Simply, the duration of protection has not yet been established
although so far there are no signals of waning protection. In conclusion, most difference observed between the vaccine efficacies
may be explained or be attributable to significant differences in trial designs.
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SCREENING APPROACHES FOR VACCINATED POPULATION: COMPASS TRIAL

K Canfell', M Caruana’, J Darlington Brown', P Castle', D Gertig2, J BrothertonZ, S Heley?, DWrede?,

J Tan®, M Saville?
1.Lowy Cancer Research Centre, Prince of Wales Clinical School, UNSW Australia, Sydney, Australia
2.Victorian Cytology Service. Inc, Melbourne, Australia
3.The Royal Women's Hospital, Melbourne, Australia

Objectives: Australia introduced HPV vaccination in 2007, with catch-up to age 26 years and 3-dose coverage of 73% in
females 12-13 years. A recent review recommended transition to primary HPV for cervical screening. Compass is a ran-
domised controlled trial of primary HPV vs. cytology which will inform program transition in Australia.

Methods: In Compass Phase | we recruited 5000 female residents of Victoria, aged 25-64, attending for screening at one
of 47 practices from October 2013-September 2014. Liquid-based cytology (LBC) samples were collected and women were
randomised in a central laboratory in a 1:2:2 ratio to: 1) 3-yearly LBC screening; 2) 6-yearly HPV with referral of HPV16/18
to colposcopy, and cytology triage of other oncogenic types; and 3) 6-yearly HPV with referral of HPV16/18 and p16/Ki67
triage of other oncogenic types.

Results: In preliminary analysis of the first 3290 participants randomised to HPV screening we found that in older unvacci-
nated cohorts (currently 33+ years), positivity rates for HPV16/18 were 0.5%(95%CI:0.3-0.9%) and 3.0%(Cl:2.4-3.7%) for
other oncogenic HPV. In younger cohorts offered vaccination (<33 years), positivity rates were 0.9%(Cl:0.3-1.9) for
HPV16/18 and 13.6%(Cl:11.1-16.3)% for other oncogenic HPV.

Conclusion: Screen-positive rates for HPV16/18 in women aged 25-33 years are low and comparable to those of older
women. This suggests that primary HPV screening with partial HPV16/18 genotyping starting at age 25 years will not result
in high colposcopy referral rates in this vaccinated population.

Disclosure: Compass is conducted and funded by the Victorian Cytology Service (VCS), a government-funded health pro-
motion charity. The VCS have received equipment and a funding contribution for the Compass trial from Roche Molecular
Systems and Ventana Inc USA.

HOW TO INTEGRATE HPV VACCINATION PROGRAMS AND ORGANIZED SCREENING PROGRAMS

Pekka Nieminen,
Assaciate Professor, Chief Physician, Dept. Obst. & Gyn. Helsinki University Hospital, Finland

Organized screening programs have decreased the incidence of cervical cancer by 80% in some countries, e.g. in Finland.
Opportunistic screening alone does decrease the incidence also, but not as much. Organizing a program includes many
aspects, like defining the target groups, using population or other registries for drawing and sending the invitations to women.
The invitations should preferably also contain the place and time for the sample taking. In conclusion the coverage and atten-
dance rate are crucial for the success of a screening program. The same applies to vaccination programs as well.
Presently there is good evidence that we should move to use HPV-test instead of cytology (Pap-test) in the screening pro-
grams. HPV-test is more sensitive and in older age groups also more specific compared to the cytology, the negative pre-
dictive value (NPV) is also significantly better. Thus we will be able to use longer screening intervals, possibly up to 7-10
years and still prevent additional cases.

When vaccinated age groups reach the first screening age, which should be 25-30 years according the EU-guidelines, we
will notice a significant reduction of cervical high-grade abnormalities and CIN lesions and thus referrals to colposcopy. The
number of low grade abnormalities do not decrease so much, because the causal proportion of HPV 16 and 18 is lower in
those lesions. However, the PPV of cervical cytology will drop dramatically in vaccinated cohorts. By then latest, we have
to use HPV-test in cervical cancer screening, because of its better sensitivity. It may be possible to further increase screen-
ing interval, if vaccination programs have been successful in reaching a high coverage and the number of severe lesions
continue to decrease.

To integrate vaccination and screening optimally each country or region has to define the HPV disese burden locally, i.e. find
out the prevalence of HPV and CIN in each age groups, use the data of the present screening and vaccination programs and
disease management. Using this data and simulation with mathematic dynamic models it is possible to produce the best
scenarios to reduce the HPV burden with optimal cost-efficiency. In Finland this method produced a model to integrate
screening and vaccination program, where the incidence of cervical cancer will continue to decrease dramatically as well
as the precancer treatments. On top of that the total costs will be only approximately half of the present ones.
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ADDRESSING AN UNMET MEDICAL NEED USING A 9-VALENT VIRUS-LIKE PARTICLE (VLP)-BASED HPV VACCINE

A. Saah', A. Luxembourg', and D. Brown?
1 Merck & Co., Inc., Whitehouse Station, NJ, USA;
2 Department of Medlicine, Indiana University School of Medicine, Indianapolis IN, USA

Objective: VLP-based type-specific immunity is the basis for high vaccine efficacy. VLPs are manufactured for specific HPV
types and quality-controlled for potency. VLP type-specific immunity and protection has shown long-term protection in
numerous studies. While cross-protection has been described following vaccination, long-term effectiveness data are
sparse. Cross-protective antibodies generated by licensed HPV vaccines appear to be short-lived and directed at non-spe-
cific viral sites. This presentation compares and contrasts data from long-term HPV type-specific and cross-protective
effectiveness.

Methods: Data from publications and clinical trial data repository sites were reviewed to assess durability of protection
using type-specific VLPs and cross-protection.

Results: Data from 4 extension studies of the original clinical trials in Scandinavia and Latin America suggest that both of
the currently licensed VLP-based vaccines retain high effectiveness against HPV persistent infection (PI) and disease for up
to 8 years for the types included in the vaccine. Early 6-month PI efficacy against cross-protective types shows that effi-
cacy is neither as high nor as consistent as the efficacy against VLP-based HPV16/18. Additionally, data on longer-term Pl
efficacy against cross-protective types show that that efficacy wanes at 6 years.

Conclusions: HPV VLP-based vaccination has demonstrated a protective immune response that results in consistent and
long-lasting type-specific clinical protection. In contrast, indirect protection via cross-protection has shown to be inconsis-
tent across disease stages and of brief duration. In this regard, a 9-valent HPV vaccine could represent an important med-
ical advance with VLP-based type-specific protection.

PROTECTION AGAINST NON HPV16/18 TYPES ON OVERALL VACCINATION IMPACT.

N. Veldhuijzen', C. Meijer', G. Ronco?, J. Berkhof'
1 VU University Medical Centre, Amsterdam, The Netherlands
2 CPO Piemonte, Turin, Italy

Objectives: The impact of HPV vaccination on early endpoints is currently assessed in countries where vaccinated women
enter screening age range. The results are re-assuring with regard to vaccine efficacy and support revision of screening
guidelines. Available vaccines have also shown considerable cross-protection and future vaccines will target a broad spec-
trum of HPV types, further lowering the need for intensive screening. We explored the potential impact of vaccination on
HPV16/18 and non-HPV16/18 infections and cervical lesions. For this purpose, we analyzed HPV genotype distributions
observed in two trials over multiple rounds of screening.

Methods: We studied HPV genotype distribution of prevalent and incident high-risk HPV infections in Dutch (POBASCAM)
and Italian (NTCC) population-based randomized controlled screening trials. Both countries are about to implement primary
HPV screening. We estimated the cumulative probability of a screen-positive test result and screen-detected cervical lesion
over multiple screening rounds, stratified by vaccination status.

Results: HPV16/18 vaccination was estimated to lead to a reduction in incident HPV infections of 29% in POBASCAM and
31% in NTCC. Estimated reductions in HPV incidence were higher when accounting for cross-protection or when vaccinat-
ing against HPV16/18/31/33/45/52/58, but HPV incidences did not reduce by more than 65 percent. The percentage reduc-
tion is expected to be stronger for disease endpoint than infection. In POBASCAM, the predicted cumulative CIN2+ risk
was 7.4% in unvaccinated women but only 0.7% following HPV16/18/31/33/45/52/58 vaccination.

Conclusions: The development of screening recommendations for vaccinated cohorts will be an important challenge in the
coming years. As vaccines may offer substantial cross-protection against non HPV16/18 types and future vaccines will pro-
tect against a broad spectrum of HPV types, new screening recommendations will need to be updated regularly in order to
preserve a good balance between safety and screen-related burden.
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EFFECTIVENESS AND COST-EFFECTIVENESS OF THE CANDIDATE NONAVALENT VACCINE

Drolet M'-2, Laprise JF', Boily MC'2, Brisson M',
1. Centre de recherche du CHU de Québec, Québec, Canada
2. Département de médecine sociale et préventive, Université Laval, Québec, Canada
3. Department of Infectious Disease Epidemiology, Imperial College, London, United Kingdom

Objectives: To compare the potential effectiveness and cost-effectiveness of the nonavalent and quadrivalent HPV vaccines.

Methods: We used HPV-ADVISE, an individual-based transmission-dynamic model of multi-type HPV infection and diseases
(anogenital warts, and cancers of the cervix, vulva, vagina, anus, penis and oropharynx) in Canada. \We calibrated the model
to Canadian sexual behaviour and epidemiologic data. \We obtained Quality-Adjusted Life-Years (QALYs) lost and costs
(SCAN 2010) from the literature. We conducted the analysis from the health payer perspective, with a 70-year time hori-
zon and 3% discount rate. We also performed extensive sensitivity analyses, including duration of vaccine protection and
vaccine cost.

Results: Under base-case assumptions (80% coverage, 95$/dose, vaccine-type efficacy=95%, cross-protection for the
quadrivalent vaccine, duration of vaccine-type protection (cross-protection)=20 (10) years), the cost-effectiveness ratios
of vaccinating 10-year-old girls is predicted to be $15,528 [12,056;19,140] and $12,203 [9,331;17,292] per QALY-gained,
using the quadrivalent and nonavalent vaccines, respectively. At equal price, the nonavalent vaccine is more cost-effective
than the quadrivalent vaccine and remained more cost-effective even when assuming both shorter duration of protection
(nonavalent=20 years vs. quadrivalent=lifelong) and lower vaccine-type efficacy (nonavalent=85% vs. quadriva-
lent=95%). However, the additional cost per dose of the nonavalent vaccine should not exceed $11 to remain more cost-
effective than the quadrivalent vaccine, and $24 to remain a cost-effective intervention at the $40,000/QALY-gained
threshold.

Conclusions: The nonavalent vaccine will most likely represent a cost-effective alternative to the quadrivalent vaccine,
even in scenarios where nonavalent vaccine efficacy is 85%.

AGE-SPECIFIC SEXUAL ACTIVITY PATTERNS AND HPV INFECTION CONTROL.

Baussano I', Franceschi S'.
1International Agency for Research on Cancer, Lyon, France

Objectives. The network within which sexual contacts occur affects much of the individual risk of acquiring sexually trans-
mitted infections, such as carcinogenic HPV. We aimed at assessing the role of age-specific sexual activity patterns as
determinants of the age-specific HPV prevalence and of the impact of HPV vaccination.

Methods. We adapted a transmission model of high-risk HPV transmission to investigate the effect of sexual activity pat-
terns, i.e. age-difference between sexual partners and age-specific sexual activity rates, on age-specific HPV16 prevalence.
Available data suggest that age-difference between sexual partners decreases as a function of measures of human devel-
opment. Similarly, socio-economic transition was found to be associated with changes of gender- and age-specific sexual
activity rates. We combined age-difference between sexual partners and age-specific sexual activity rates in an attempt to
represent sexual behaviour in “liberal” and “traditional” social contexts. \We then assessed the impact of women-only and
gender-neutral vaccination in the two social contexts.

Results. We considered HPV16 prevalence in the US (NHANES 2003-2006) and India (IARC, 2005) as exemplification of
HPV prevalence in “liberal” and “traditional” social contexts, respectively. We reproduced age-specific differences of HPV16
prevalence by accounting for only differences in sexual activity patterns. For any given coverage, vaccination was signifi-
cantly more effective in the “traditional” context then in the “liberal” one, regardless vaccination status of the boys.

Conclusions. Countries undergoing rapid social transition are more likely to control carcinogenic HPV infections through an
early introduction of vaccination before a shift from “traditional” to “liberal” sexual behaviours have occurred.
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EFFECTIVENESS AND COST-EFFECTIVENESS OF VACCINATING MEN-WHO-HAVE-SEX-WITH-MEN

Koh Jun Ong', Allen Lin?, Peter Hobbelen', Eleanor King®, David Mesher'-2, William John EdmundsZ, Pam Sonnenberg?,

Richard Gilson?, Irenjeet Bains', Yoon Hong Choi', Kate Soldan’, Mark Jit'-2
1 Public Health England, London, United Kingdom
2 London School of Hygiene and Tropical Medicine, London, United Kingdom
3 University College London, London, United Kingdom

Background and objective: Several economic evaluations have concluded that extending HPV vaccination to males may
not be cost-effective because of substantial indirect (herd) protection from female vaccination. However, men-who-have-
sex-with-men (MSM) benefit little from indirect protection from females despite having a high burden of HPV-related dis-
eases. We examined the potential cost-effectiveness of targeted HPV vaccination of MSM attending genitourinary medicine
clinics (GUM) in England.

Methods: We constructed (i) dynamic models of HPV 6, 11, 16 and 18 transmission via exclusive-male partnerships in an
MSM population (stratified by age, HIV status, GUM attendance and frequency of same-sex partner change), (ii) natural
history models of HPV-related anogenital warts, anal, penile and oropharyngeal (including tonsillar) cancers. We took into
account reductions in potential vaccine impact due to existing HPV infections in MSM prior to their offer of vaccination at
GUM attendance.

Results and Conclusions: Given the relatively high ongoing exposure to infection and risk of progression to disease (partly
due to co-infection with HIV), HPV vaccination of GUM-attending MSM could have a substantial impact on HPV-related dis-
ease in these individuals. The cost-effectiveness of the programme will depend on the price of the vaccine and the groups
of MSM who are offered vaccination.

IMPACT OF THE NONAVALENT VACCINE ON CERVICAL SCREENING PARADIGMS

K Simms, M Smith, JB Lew, M Xu, M Caruana, R Walker, K Canfell
Lowy Cancer Research Centre, Prince of Wales Clinical School, UNSW Australia, Sydney, Australia

Objectives: Many countries are considering a transition to primary HPV screening, especially in the context of a widespread
rollout of bivalent/quadrivalent HPV16/18 (2V/4V) vaccination. However, it is not known whether cervical screening will still
be cost-effective in cohorts vaccinated with a new nonavalent (9V) vaccine.

Methods: Using Australia as an example, we modelled screening with cytology (current practice, 2-yearly cytology, 18-70
years), new Australian recommendations for HPV screening (5-yearly HPV, 25-70 years, partial genotyping and direct refer-
ral for HPV16/18) and once-, twice- and thrice-lifetime primary HPV screening (at 30 +/- 40 +/- 50 years), in cohorts who
are (i) unvaccinated, (ii) 4V—vaccinated, or (iii) 9V-vaccinated (using Australian vaccine uptake).

Results: In unvaccinated women the cumulative lifetime risk (CLR) of invasive cervical cancer was 2.45% without screen-
ing, reducing to 0.65% with cytology screening. For 4V cohorts, CLRs were 0.22%, 0.19%, 0.49%, 0.39% and 0.32% for cytol-
ogy, b-yearly HPV, and once-, twice- and thrice-lifetime HPV, respectively; these fell to 0.16%, 0.13%, 0.34%, 0.27% and
0.22% for 9V cohorts. Thrice-lifetime HPV screening remained cost-effective in 4V cohorts (incremental cost-effectiveness
ratio [ICER] $45,000/LYS, compared to indicative threshold $50,000/LYS) but only once- or twice-lifetime screening was
cost-effective in 9V cohorts (ICERs $30,000/LYS and 48,000/LYS, respectively). Sensitivity analysis did not substantially
change the relative outcomes for the screening strategies.

Conclusions: Since lifetime risk of invasive cervical cancer will be substantially reduced in 9V-vaccinated cohorts, only
strategies that involve testing for HPV twice-lifetime or less frequently are likely to remain cost-effective in this group.

Declaration: The POLICY1 model platform was developed via grants from the National Health and Medical Research Council (NHMRC) Australia, gov-
ernment consulting contracts, and funding from other not-for-profits including Cancer Council NSW. KC is co-PI of an investigator-initiated trial of cytol-
ogy and primary HPV screening in Australia (‘Compass’), which is conducted and funded by the Victorian Cytology Service (VCS), a government-funded
health promotion charity. The VCS have received equipment and a funding contribution for the Compass trial from Roche Molecular Systems and
Ventana Inc USA. However neither KC nor her institution on her behalf (UNSW Australia) receive direct funding from industry for this trial or any other
project. No technology-specific issues were addressed in this modelled evaluation.
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HPV-FRAME: A QUALITY FRAMEWORK FOR MODELS OF HPV PREVENTION

Mark Jit'-2
1 Modelling and Economics Unit, Public Health England, London, United Kingdom
2 Department of Infectious Disease Epidemiology, London School of Hygiene and Tropical Medicine, London, United Kingdom

HPV-FRAME is an initiative started in 2014 to develop a consensus statement and quality framework for modelled evalua-
tions of HPV prevention. The overall intent of developing a quality framework is to enable a set of standards that ensure
models contribute to an optimal decision related to the introduction of a new intervention or health program. Findings from
the work done under this initiative will be presented.

L2-BASED SECOND GENERATION HPV VACCINE (RG1-VLP)

Schellenbacher C', Huber B!, Shafti-Keramat S’ , Roden R, Kirnbauer R’
1 Laboratory of Viral Oncology (LVO), DIAID, Dermatology, Medical University Vienna, Austria
2 Pathology, Johns Hopkins University, Baltimore, USA

Licensed bivalent (HPV16,18) and quadrivalent (HPV16,18; 6,11) HPV subunit-vaccines are comprised of virus-like particles
(VLP), self-assembled from major capsid protein L1, that induce high-titer and long-lasting neutralizing antibodies, and pro-
vide mainly type-restricted protection against infection and disease induced by the included types. A nona-valent vaccine
(V503), including additional 5 mucosal high-risk HPV31/33/45/52/58 VLP to the 4-valent vaccine is highly effective in clini-
cal studies. However, more than 15 mucosal high-risk HPV types cause invasive cancer of the cervix and of other anogen-
ital and oropharyngeal sites.

Papillomavirus minor capsid protein L2 contains type-common motives involved in key steps of early viral infection.
Immunization induces low-titer antisera that are broadly (cross-)neutralizing against homologous and heterologous types.
However, L2 is immunologically subdominant in the context of co-assembled L1 + L2 VLP.

We have generated chimeric RG1-VLP by genetic insertion of the broadly cross-neutralizing 20 amino-acid HPV16 L2 epi-
tope RG1 within the immunogenic DE-surface loop of HPV16L1, resulting in an immunologically favourable 360-fold display
of RG1 peptide on the assembled particle surface. Rabbit vaccination with RG1-VLP + alum-MPL induced high-titer antis-
era to HPV16 and (cross-)neutralization of mucosal high-risk types HPV26/33/35/39/68/59/68/73/69/53/34, mucosal low-
risk HPV32/40/44/70, and cutaneous HPV2/27/3/76 in vitro. Passive serum transfer protected mice against experimental
vaginal  infection  with  phylogenetically  divergent  pseudovirions of mucosal high-risk  types
HPV16/18/31/33/35/45/52/58/73/59.

RG1-VLP are promising single-antigen vaccines against mucosal high-risk, mucosal low-risk, and cutaneous HPV.
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ATTRIBUTION OF VACCINE TYPES IN MIXED INFECTIONS

EA Joura
Department of Gynecology and Obstetrics, Comprehensive Cancer Center, Medical University of Vienna, Vienna, Austria

Objective: To give an overview on the attribution of the HPV types covered by the nonavalent HPV vaccine in preneoplas-
tic lesions oft he genital tract.

Methods: Data are available for cervical and vulvar lesions in women and anal lesions in HPV positive men. The attribution
of the various types was calculated with a proportional model (taking the frequency of the various types in account), a hier-
archical model (for instance HPV 16/18 are more oncogenic than HPV 52). The number in lesions infected with a single HPV
type gives the minimum estimate, the finding in any lesion including mixed infections the maximum estimate

Results: The attribution in low-grade lesions for the nine types was lower than in high-grade disease. It ranged in anal dis-
ease from 68.7-89%, in vulvar disease from 62.1-89.4%, in vaginal disease from 34.2-54.6% and in cervical disease from
43-55%. In the immediate precursors of cervical cancer (CIN 3/AIS) it ranged from 85-100%. In high grade lesions the results
of the different models converged.

Conclusion: Independent of the mathematical model the attribution of the 9 types is in the order of 90% in high grade
lesions of the genital tract. Compared with the attribution of HPV 16/18 a substantial improvement can be expected for both
low and high grade lesions.

HPV VACCINATION IN THE IMMUNOCOMPROMISED

Anna-Barbara Moscicki
University of California, San Francisco

There have been few studies to date examining the HPV vaccines in immunocompromised individuals and most publications
have focused on HIV infected groups. No published study has examined efficacy. Only one of the vaccines, the HPV quadri-
valent vaccine (HPQV), has been tested in HIV-infected children. Although it is likely that many perinatally infected children
(PHI) will receive HPV vaccination, the protection elicited by the vaccine is unknown in this population. Data from IMPAACT
showed that antibody titers after vaccination with QHPV for HPV 6 and 18 were 30% to 50% lower than those for non-immuno-
compromised children (aged 8 to 11). The safety profile of QHPV was similar to that previously reported for children. In addi-
tion, QHPV did not affect the CD4% or plasma HIV RNA however low CD4 nadir affected titers to HPV 18. At 72 weeks, 94%
of children had antibodies to HPV 6, 11 and 16. However, only 76% had antibodies to HPV 18. Antibodies for all HPV vaccine
types showed a rapid decay within the first 48 weeks after 3rd dose with slower decay thereafter. The study estimated that
50% of children would become seronegative for all the HPV types within 4-5 years after vaccination. At 72 weeks, a 4th dose
of the QHPV was given and all subjects had a strong anamnestic response including those negative for HPV 18 antibodies.
Studies of adolescents and adults of QHPV show that QHPV is also safe and immunogenic but also with lower seroconver-
sion rates than general population. GMTs are lower in participants not taking ART particularly for HPV 6 and 18. A short fol-
low-up study in HIV-infected MSM showed overall initial high seroconversion rates for all the HPV types with good safety
profiles. One study compared the bivalent to the QHPV. The antibody titers to HPV 18 were higher among the bivalent group
compared to QHPV however no differences were found for HPV 16.

Little is available regarding other immunocompromised groups. One study in Fanconi Anemia patients showed good response
to all QHPV types and another showed that kidney transplant patients had equal immunogenicity as healthy controls whereas
liver transplant patients showed significantly lower antibody titers to HPV 6 and16. In conclusion, data suggest that the HPV
vaccines show relatively good immunogenicity for both vaccines with lower rates for HPV 6 and 18 among the HIV infected
with low CD4 counts. However the durability of this response is unknown. Most importantly, there is no efficacy data to show
that vaccinating is protective against HPV disease specifically among the sexually active adolescents and adults.



ABSTRACTS

HPV VACCINES: EFFECTIVENESS & UTILITY OF FEWER DOSES

B Romanowski
University of Alberta, Edmonton, AB, Canada

As more experience is gained with HPV vaccination programs, we recognize that 3 doses can be challenging in terms of
cost and difficulty completing the 3 dose series. A number of studies with the bivalent and quadrivalent vaccines have been
undertaken demonstrating the immunogenicity of a two dose schedule in girls. These studies will be reviewed along with
recommendations adopted in various regions of the world for the use of alternate dosing. The results of these studies have
contributed to various organizations such as the World Health Organization endorsing a 2-dose schedule with an interval
of at least 6 months between doses for girls aged <15 years. These recommendations will make completion of the vac-
cine series more affordable and increased flexibility in the intervals between doses will likely lead to an increase in vacci-
nation coverage in both low income and industrialized nations.

IMPACT OF HPV16/18 VACCINATION ON GENITAL WARTS
K. Soldan, D. Mesher, N. Gill, G. Hughes

Objectives: No impact on genital warts (GW) was anticipated from the use of the bivalent HPV 16/18 vaccine in the immu-
nisation programme in England. We have conducted detailed ecological analyses to investigate decreases observed in the
number of GW diagnoses in England since 2008.

Methods: Data from Genitourinary medicine (GUM) clinics in England from 2008 to the end of 2013 were analysed to
explore GW diagnoses by age, gender, year of diagnosis, and estimated immunisation coverage.

Results: There was a significant decrease of 28% (95% Cl 26%-30%) in the number of GW diagnoses at GUM clinics per
100,000 population between 2008 and 2013 for females aged 15 to 19 years, and of 9% (95% Cl 7%-11%) for females aged
20-24 years. A decrease of 17% (95% Cl 13%-21%) was seen for 15-19 year old males over the same time period. The per-
centage declines lessened with increasing age, as does the estimated vaccine coverage and in females above the age eli-
gible for HPV immunisation diagnoses rates showed no similar declines. Similar declines have been seen in diagnoses of
GW in young females in data from General Practice.

Conclusions: Several factors might have contributed to declines in GW in England. However, the size and pattern of the
declines among females strongly suggest that we are observing an unexpected, moderately protective effect of HPV 16/18
vaccination against GW, possibly via cross-protection. The smaller declines among young males are suggestive of some
herd-protection to males. Similar findings from other countries are awaited.
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CROSS-NEUTRALISING ANTIBODIES IN THE CROSS-PROTECTION
AGAINST 16/18 BY BIVALENT & QUADRIVALENT VACCINES

Jorma Paavonen
Department of Obstetrics and Gynecology, University of Helsinki, Finland

Two prophylactic HPV vaccines have been licensed for use in many countries, the bivalent vaccine Cervarix® against HPV 16
and 18 and the quadrivalent vaccine Gardasil® against HPV 16, 11, 16 and 18. End of study analysis of the Phase Ill efficacy tri-
als have already been completed. Both vaccines exhibited excellent safety and immunogenicity profiles and also a strikingly high
efficacy against vaccine type related CIN 3, the best surrogate marker for invasive cervical cancer, in the HPV naive populations.
The vaccines seem to differ in the cross-protective efficacy rates. Specifically bivalent vaccine seems more efficacious against
non-vaccine high risk HPV types 31, 33 and 45 than the quadrivalent vaccine. Gardasil® demonstrated significant efficacy only
against HPV 31. Cross-protection is important since approximately one third of the CIN 3 disease endpoints is caused by non-
vaccine high risk HPV types. The most important immunogenicity data comes from the HPV naive subpopulations which provide
best estimates of the true prophylactic vaccine efficacy regardless of the assey used.Studies in these young women demonstrate
consistent strong and durable antibody responses to each type in the vaccine and seroconversion rates approach 100%. Peak
geometric mean titers one month after the third dose are at least 100-fold higher than after natural HPV infection, decline during
the next three year, but the levels remain at high levels for several years. More data are needed to establish the exact duration
of protection. A randomized observer blinded immunogenicity trial of Cervarix® and Gardasil® in 12-15 year old girls suggest
that cross-neutralizing antibodies play a role in the cross-protection against HPV infection and disease caused by the vaccines.
Neutralizing antibody responses against non-vaccine HPV types were broader and of higher magnitude in the Cervarix than in the
Gardasil vaccinated individuals. Levels of neutralizing antibodies in genital secretions were closely associated with those found
in the serum. There was a strong positive associations between cross-neutralizing between antibody seropositivity and HPV vac-
cine trial efficacy against non-vaccine types. Most of the HPV specific antibodies detected in the mucosa are antibodies that orig-
inate from the peripheral blood. Although both vaccines induce high titers of neutralizing antibodies against the vaccine types the
response to HPV 16 is typically higher than the response against HPV 18 which is a common finding for both vaccines. Serum
neutralizing antibody titers against HPV 31 and 45 were higher in the Cervarix® than Gardasil® vaccinated individuals. In con-
clusion, the cross-neutralizing antibodies seem to play a role in the cross-protection against HPV infection and disease reported
for the current HPV vaccines.

NOVEL APPROACHES OF HPV AND NON-HPV BASED CERVICAL CANCER SCREENING: BIOMARKER TESTS
Magnus von Knebel Doeberitz, MID

Screening for cervical cancer aims to identify patients who develop HPV-induced high grade squamous intraepithelial
lesions (HSIL). Due to the fairly high risk of HSIL to progress to invasive cancer treatment of these lesions is regarded
mandatory. The aim of all screening programs is therefore to be as sensitive as possible to not oversee HSIL, but also at
the same time to be as specific to not overtreat patients whose lesions would have regressed spontaneously or were not
HSIL. These two aspects are usually expressed in the sensitivity and specificity ratios or receiver operator curves (ROC) for
respective tests. Traditionally, the Pap-Test, a morphology based test aiming to assess the degree of genomic instability trig-
gered by HPV oncogenes, was used to meet this aim. Due to its morphology based nature the Pap test is criticized as to
insensitive and unspecific in comparison to more refined molecular tests. Based on recent discoveries of molecular alter-
ations triggered by activated HPV oncogenes that are required to develop HSIL and eventually cervical cancer, more sensi-
tive and more specific new tests were developed. These tests are based on either the detection of the essential risk factor
to develop cervical cancer (i.e. the infection with certain types of the oncogenic HPVs) but also on the detection of its
respective gene products on mRNA or protein level. In addition combinations of biomarkers like p16™* and Ki67 that high-
light functional consequences of the viral oncogenes appeared to be interesting technical alternatives. More recently also
epigenetic changes of either the cellular or viral genome that come along with increasing dedifferentiation of the trans-
formed cells were investigated as potentially useful diagnostic markers. At the conference we will review the more recent
development of the identification and clinical validation of respective markers and discuss how they may be integrated into
a refined screening algorithm to improve the sensitivity and specificity of future screening tests. This summary will be inte-
grated into the molecular concept of what we know today, how HPV-infections trigger cervical carcinogenesis.
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NEW STRATEGIES FOR HPV BASED SCREENING - USE OF GENOTYPING AND OTHER FACTORS

Jack Cuzick, John Snow
Professor of Epidemiology
Centre for Cancer Prevention, Wolfson Institute, Queen Mary University of London

HPV testing is more sensitive than cytology and has the advantage of being fully objective. However it is less specific, esp
for younger women, so that if HPV testing is used as the primary screening modality, some sort of triage test is necessary
to avoid excessive referral to colposcopy. At the moment reflex cytology is the most studied approach and when LSIL or
higher results are obtained this can identify women at sufficiently high risk to warrant colposcopy. However there is still an
appreciable amount of CIN2+ in women with normal or ASCUS cytology, and additional triage is needed for such women.
Several tests now provide results for HPV type 16 and 18 separately and HPV 16 positivity indicates substantially greater
risk than consensus high risk positivity, and esp for women over age 30-35y, it provides a basis for immediate colposcopic
referral. HPV 18 is more problematic as most studies indicate the cross-sectional PPV is similar to that for other high risk
types and it may not justify immediate colposcopy. It is suggestive of disease higher in the endocervical canal, and when
found to be present on two consecutive tests more than 6 months apart is grounds for colposcopy and full evaluation of the
endocervical canal by curettage, and careful surveillance. Similar management for HPV 45 may also be appropriate, but this
is much less common and its significance is less well characterized.

It has recently become apparent that HPV 33, although much less prevalent than HPV16, carries a similar PPV when pres-
ent and it may be appropriate to manage women positive for this type similarly, although it is not routine assayed by any
of the well-studied HPV screening tests.

Other promising tests include p16 cytology and the methylation status of HPV L1 and some human genes, but both of these
need further study before they can be recommended of routine use. A potential algorithm using all these approaches will
be presented and discussed.

SELF-SAMPLING IN CERVICAL SCREENING: RESULTS OF PROHTECT STUDIES

Daniélle A.M. Heideman, PROHTECT study team*.
Department of Pathology, VU University Medical Center Amsterdam (VUmc), Amsterdam, The Netherlands

Offering cervico-vaginal self-sampling for human papillomavirus testing (HPV self-sampling) as cervical screening tool can
lead to an improved protection as it may re-attract non-attendees into cervical screening. In two studies in the Netherlands
(PROHTECT-1 and -2), in which HPV self-sampling was offered to non-attendees of the regular screening programme, about
30% of women responded by submitting a self-sample. Pooled data from these two self-sampling studies show that HPV
self-sampling increases the efficacy of the screening programme by targeting a substantial portion of non-attendees of all
ethnic groups who have not regularly been screened. The data indicate that HPV self-sampling reaches the women at high-
est risk of cervical cancer. In a third study (PROHTECT-3), an objective, non-morphological molecular triage assay directly
applicable to self-samples of HPV-positive women was evaluated against cytology triage on a physician-taken follow-up
cervical scrape. Molecular triage (i.e., DNA methylation analysis of MAL and miR-124-2 genes) on HPV-positive self-sam-
ples was found non-inferior to cytology triage in the detection of CIN2+. This molecular approach obviates the need for a
visit to a physician and reduces time to CIN2+ diagnosis, but at the cost of more colposcopy referrals. Altogether, our find-
ings suggest HPV self-sampling combined with molecular triage opens the possibility of full molecular cervical cancer
screening.

* PROHTECT study team: CJ Meijer, FJ van Kemenade, VM Verhoef, AT Hesselink, RD Steenbergen, J Berkhof, PJ Snijders, RP Bosgraaf,
M Gok, L Rozendaal, RL Bekkers, LF Massuger, WJ Melchers, J Bulten, LI Overbeek, AL de Vries, M Babovi¢, JW Spruyt, F Voorhorst,
JA Belién.

(1) Department of Pathology, VUmc, Amsterdam, Netherlands.

(2) Department of Obstetrics and Gynaecology, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

(3) Department of Pathology, Erasmus MC University Medical Centre Rotterdam, Netherlands.

(4) Department of Medical Microbiology, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

(5) PALGA, Houten, Netherlands.

(6) Department of Epidemiology and Biostatistics, VUmc, Amsterdam, Netherlands.

(7) The Screening Organisation, The Netherlands
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NOVEL APPROACHES OF HPV AND NON-HPV-BASED CERVICAL CANCER SCREENING IN DEVELOPING COUNTRIES.

Lorincz A
Centre for Cancer Prevention, Wolfson Institute of Preventive Medicine, Queen Mary University of London, London UK.

Objective. Cervical cancer is, in theory, totally preventable and incidence has been dramatically reduced by screening programs in many
developed countries. Further declines are expected as cohorts vaccinated against HPV16 and HPV18 reach peak ages of cancer incidence
in coming decades. Unfortunately cervical cancer is out of control in much of the developing world with stubbornly high and sometimes
increasing incidence. A multitude of factors underlie the lack of effective control with economic and social deprivation topping the list. Viable
cost-effective solutions for cervical cancer control in developing countries are urgently needed and require exploration of realistic options.
Methods. Review of published scientific papers and consideration of research in the laboratory of the presenting author.

Conclusions. It is well known that infection with high risk or intermediate risk HPV types are necessary but insufficient for cervical cancer
and play a direct role in the vast majority (>95%) of the cancers. This rather strict relationship encourages consideration of HPV testing and
HPV vaccination as the main pillars of prevention most likely to be successful at the global level. There are many HPV tests with quite sim-
ilar performance characteristics and screening can be adequately accomplished by different sampling approaches: 1) direct speculum-based
sampling of the cervical os by clinicians, 2) vaginal self-collection by the women at home or in the clinic and 3) potentially by a test for HPV
DNA in urine. Since HPV infection is rather non-specific all the screening options typically require triage of HPV+ women before referral to
colposcopy and/or treatment. Costs of HPV testing have decreased but remain quite expensive for developing countries and consideration
is needed for other approaches that do not rely directly on prevention or detection of HPV. Arguments favouring a non-HPV-based approach
are that more than 95% of HPV infections are eventually controlled by the immune system and among persistent infections progression to
cancer can take decades or may never occur. Although the lead time afforded by an HPV test may confer beneficial aspects and enhanced
prevention it requires willingness for careful followup or treatment and acceptance of high costs related to over-treatment and patient anx-
ieties. Non-HPV screening approaches can be considered if they are much more-specific for immediate risk of cancer than mere presence
of HPV; they must also have acceptable sensitivity (not less than 70-80% of HPV) and be overall more cost effective. There are various
options including: 1) p16 or p16/Ki-67 testing by immunochemistry or RNA, 2) DNA methylation testing for human genes, 3) micro-RNA
panels; 4) improved automated cytology. Sophisticated screening at a local level requires self-contained robust equipment resistant to harsh
environments and easily run by operators with modest education and training. Alternatively if expert central laboratories are available within
reasonable distances with fast and efficient transportation then some genomics approaches are feasible where huge amounts of informa-
tion are generated from pools of patient specimens, deconvoluted with bioinformatics and salient risk information returned to clinicians.
Implementation of such advanced approaches is daunting and while demonstration projects may work in some locations it will take consid-
erable finesse, effort and time to establish these as viable routine approaches across broad swathes of geography.

IMMUNOTHERAPY OF HPV ASSOCIATED HEAD AND NECK CANCER

Badoual C'2, Nizard M', Sandoval F', Pere H'-2, Terme M', Hans S?, Benhamouda N'-, Granier C2, Brasnu D?, Tartour E'?2
1 INSERM U970 PARCC, Université Paris Descartes
2 Hépital Européen Georges Pompidou, APHP 20-40 rue Leblanc, Paris XV

Presence of oncogenic papillomavirus (HPV), mainly HPV16, has been associated with head and neck cancer especially oropharyngeal cancer
(OC). HPV positive tumors have a better prognosis that non HPV head and neck, but are still treated with high dose chemo-radiotherapy regi-
men without taking into account the HPV status of these tumors. In this context, immunotherapy targeting HPV represent an alternative com-
plementary approach which may allow a reduction of dose for conventional therapy avoiding unnecessary toxicity. Viral proteins such as E6
and E7 from HPV are considered as a good target for immunotherapy. Some clinical regressions of preneoplasic lesions associated with HPV
have been observed after clinical trials based on the use of theapeutic HPV vaccines composed of E6 and E7 derived long peptides. However,
despite these strong arguments supporting the development of an HPV therapeutic vaccines in head and neck cancer associated with HPV,
some critical parameters have to be integrated in the design and clinical indications of the vaccines.

Intranasal route of immunization is required for vaccine-induced regression of head and neck cancer.

In a recent study, we set up in mice an orthotopic model of head and neck cancer expressing viral proteins (E6 and E7) from HPV 16. Using an
HPV based vaccine composed of the B subunit of Shiga toxin, a vector targeting dendritic cells coupled to an E7 long peptide, we found that
only the intranasal and not the intramuscular route of immunization was efficient to cure established orthotopic head and neck [1]. The
intranasal mucosal route of immunization also led to a higher anti-E7 CD8+T cells infiltration than the intramuscular route. Lastly, we demon-
strated that the intranasal route induced mucosal integrins (CD49a, CD103) on CD8+T cells and the blockade of CD49a both decreased the
CD8+T cell infiltration and the clinical efficacy of the HPV vaccine administered by the intranasal route. This work identified a link between the
route of vaccination and the induction of a mucosal homing program on induced CD8+T cells controlling their trafficking with a direct applica-
tion on the efficacy of cancer vaccine to control head and neck tumors [1].

Counteracting the role of anergic PD-1+T cells and regulatory T cells in the tumor microenvironment of head and neck cancers.

We and other groups have shown that the tumor microenvironment of head and neck cancer is characterized by a state of inflammation with
high levels of inflammatory cytokines along with high intratumor infiltration by suppressive T cells such as regulatory T cells and immature
myeloid cells and anergic PD-14T cells [2-4]. Although this suppressive and anergic T cell infiltration was paradoxically associated with a good
prognosis, it has been shown that these cells keep their inhibitory role or their anergic state [3, 5, 6]. In preclinical models of tumors express-
ing HPV proteins, the combination of HPV vaccine combined with the blockade of regulatory T cells or the PD-1-PDL-1 interaction improved the
induction of anti-E7 CD8+T cells and the regression of established tumors [3].

Conclusion : Development of an HPV therapeutic vaccines in oropharyngeal tumors makes sense due to the frequency of HPV detection and
from preclinical data and encouraging preliminary clinical results.
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HPV-SPECIFIC IMMUNOTHERAPY (VGX-3100) INDUCES POTENT T-CELL RESPONSES AND REGRESSION
OF CERVICAL INTRAEPITHELIAL NEOPLASIA IN A RANDOMIZED PHASE II1B STUDY

N. Y. Sardesai’, C. TrimbleZ, M. P_Morrow', X. Shen', M. Dallas’, D. Weiner?, J. Boyer?, J. Yan', K. Kraynyak', A.
Sylvester', M.Giffear', K. Marcozzi-Pierce', D.Shah', K.Broderick', A. Khan', J. Lee', L. Humeau', M. Bagarazzi'
and the HPV-003 protocol team.

1 Inovio Pharmaceuticals, Plymouth Meeting, PA
2 Johns Hopkins School of Medicine, Baltimore, MD
3 University of Pennsylvania Perelman School of Medicine, Philadelphia, PA

Objectives: Assessment of the safety and efficacy of VGX-3100 in 167 women with biopsy-proven CIN2 or CIN3 with con-
current HPV16 and or HPV18 infection.

Methods: The randomized, placebo-controlled, double-blind study, was stratified by age and severity of CIN and evaluated
cervical tissue changes after three 6 mg intramuscular doses of VGX-3100 followed by electroporation (EP) with Inovio's
CELLECTRA®2000 device at weeks 0, 4, and 12.

Results: The study met its primary efficacy endpoint; the percentage of patients who had regression of CIN2/3 to CIN1 or
no disease at 6 months post third dose was significantly higher in the VGX-3100 group compared to placebo (p=0.017).
In addition, the trial demonstrated the ability of VGX-3100 clear HPV infection concurrent with regression of CIN lesions.
The study also explored cell mediated immune responses to VGX-3100 in blood samples taken prior to the first vaccine dose

and periodically thereafter. IFNy ELISpot revealed higher responses in the VGX-3100 treated group than in placebo, suggest-
ing that VGX-3100 was able to robustly engage the cellular arm of the patients’ immune system.

Conclusion: The successful phase Il results represent a significant milestone in the development of active immunothera-
pies to treat cancer and infectious diseases and have the potential to provide physicians an important alternative to surgery
to treat CIN 2/3 disease. They illustrate the highly promising potential of therapeutic immunization with DNA followed by
electroporation for the treatment of HPV-related precancerous cervical disease in women and present the possibility of
treating HPV-associated cervical, head and neck, and anogenital cancers.

A PRAGMATIC PROOF-OF-CONCEPT TRIAL OF LOPIMUNE (LOPINAVIR/RITONAVIR) AS A TREATMENT
FOR HPV-RELATED PRE-INVASIVE CERVICAL DISEASE.

Hampson L*', Maranga 10*23 , Masinde MS3, Batman G', Oliver AW, He X', Desai M*, Okemwa PM?, Stringfellow H®,
Martin-Hirsch P8, Mwaniki AM3, Gichangi P?, and Hampson IN1'.
1 University of Manchester Viral oncology Laboratories, Institute of Cancer Sciences, Research Floor 5, St Mary's Hospital, Oxford Road,
Manchester M13 9WL, UK. 2 Kenyatta National Hospital, Department of Reproductive Health, PO Box 20723-00202, Nairobi, Kenya. 3
University of Nairobi, College of Health Sciences, Departments of Gynaecology and Pathology, P O. Box 19676-00202 Nairobi Kenya. 4
Cytology Laboratories, PO Box 208, Clinical Sciences Building 2, Central Manchester University Hospital NHS Trust, Oxford Rd,
Manchester M13 9WW. 5Pathology and 60bstetrics & Gynaecology, Royal Preston Hospital, Sharoe Green Lane, Fulwood, Preston, PR2 9HT

Background: Cervical cancer is the most common female malignancy in the developing nations and the third most common cancer in
women globally. An effective, inexpensive and self-applied topical treatment would be an ideal solution for treatment of screen-detected,
pre-invasive cervical disease in low resource settings.

Methods and Findings: Between 01/03/2013 and 01/08/2013, women attending Kenyatta National Hospital's Family Planning and
Gynaecology Outpatients clinics were tested for HIV, HPV (Cervista®) and liquid based cervical cytology (LBC -ThinPrep®). HIV nega-
tive women diagnosed high-risk HPV positive with high and low grade squamous intraepithelial lesions (HSIL, LSIL) were examined by
colposcopy and given a 2 week course of 1 capsule of Lopimune (CIPLA) twice-daily, to be self-applied as a vaginal pessary. Colposcopy,
HPV testing and LBC were repeated at 4 and 12 weeks post-start of treatment with a final punch biopsy at 3 months for histology.
Primary outcome measures were acceptability of treatment with efficacy as a secondary consideration. Out of 821 women screened,
16 (1.95%) tested HIV positive. Of the remaining 805, 164 (20-4%) were positive for high-risk HPV of which 99 (60.3%) had normal cytol-
ogy, 28 (17.1%) had HSIL, 11 (6.7%) LSIL, 21 (12.8%) ASCUS and 5 (3.0%) were diagnosed with invasive cervical cancer (ICC). A total
of 23 women with HSIL and 17 women with lower grade cytology were treated with Lopimune during which time no adverse reactions
were reported. Post-treatment cytology at 12 weeks on women with HSIL, showed 14/22 (63.6%) had no dysplasia and 4/22 (18.2%)
were now low grade demonstrating a combined positive response in 81.8% of women of which 77.8% was confirmed by histology. HPV
was no longer detected in 12/23 (52.2%) and a curative treatment response was also seen for women diagnosed with low grade cytol-
ogy prior to treatment. These data are supported by colposcopic images, which show regression of cervical lesions.

Conclusions: These results demonstrate the potential of Lopimune as a self-applied therapy for HPV infection and related cervical
lesions. Since there were no adverse events or detectable post-treatment morbidity, this study indicates that further trials are clearly
justified to define optimal regimes and the overall benefit of this therapy. Trial registration No ISRCTN48776874
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GENERATION OF CHIMERIC P16INK4A HPV16 L1 PARTICLESFOR SECOND GENERATION HPV VACCINES

F Faulstich', L Schadlich?, J Kopitz', M Miiller, K Richter*, W Osen®, M von Knebel Doeberitz', L GissmannZ, M Reuschenbach’
1) Department of Applied Tumor Biology, University of Heidelberg, and Clinical Cooperation Unit, German Cancer Research Center,
Heidelberg, Germany. - 2) Department of Genome Modifications and Carcinogenesis, German Cancer Research Center, Heidelberg,
Germany. - 3) Department of Tumorvirus-Specific Vaccination Strategies, German Cancer Research Center, Heidelberg, Germany.
4) Microscapy Core Facility, Electron Microscopy, German Cancer Research Center, Heidelberg, Germany.

5) Translational Immunology Group Tumor Antigens, German Cancer Research Center, Heidelberg, Germany.

Objectives: In HPV-induced neoplasia the cellular protein p16'NK%a is strongly overexpressed, whereas in normal tissues
barely any p16™NK expression is detectable. Therefore, p16'™42 is considered to be an interesting target for therapeutic
vaccination in HPV-associated cancers. We designed chimeric particles consisting of p16'N¥%@ and HPV16 L1 with the aim
of using the adjuvant-like effects of L1 particles to improve p16N¥%2 immune responses and at the same time generating a
vaccine candidate with combined prophylactic (L1) and therapeutic (p16'Nk4a) properties.

Methods: Three constructs were generated to evaluate the antigenic effect of different structural isoforms. The complete
p16'NK4a encoding cDNA sequence was cloned a) upstream and b) downstream of a modified HPV16 L1 sequence into a
pGex4T2 expression vector. Additionally, the helix 4 region of L1 was replaced by p16'™k (c). The GST-fusion proteins were
inducible expressed in E. coli as inclusion bodies (IB). After IB purification, the proteins were extracted under denaturing
conditions with N-Lauroylsarcosine and refolded by dialysis. The produced particles were evaluated for their structural prop-
erties and the in vivo immunogenicity of the capsomeres was tested in C57BL/6 mice.

Results: High protein concentrations and purity of chimeric constructs of HPV16-L1 and p16'Nk4a can be achieved with the
developed advanced inclusion body purification protocol. Besides good stability characteristics, the capsomeres were
found to be of rather heterogeneous structure. After vaccination of mice construct a) showed the best antibody response,
b) seemed to induce the most efficient anti-p16 humoral immune response and c) induced highest L1- and p16™NK4a-gpecific
T cell numbers.

Conclusions: The possibility to generate an effective immune response to p16'™N*2 opens new opportunities in the field of
cancer immunotherapy and the developed chimeric particles are interesting new vaccine candidates.

A PHASE I/1IA TRIAL TARGETING P16™%** BY PEPTIDE VACCINATION IN PATIENTS
WITH HUMAN PAPILLOMAVIRUS-ASSOCIATED CANCER

M Reuschenbach’, R Rafiyan?, J Karbach?, E Prigge’, F Faulstich!, M Sauer’, M Kloor', C Pauligk?, S Al Batran?, A
Kaufmann3, A Schneider?®, 0 Krebs®, M Dahm*, E JégerZ, M von Knebel Doeberitz'
1 Department of Applied Tumor Biology, Institute of Pathology, University Hospital Heidelberg
2 Hamatologie-Onkologie, Krankenhaus Nordwest, Frankfurt, Germany
3 Clinic for Gynecology, Charité-Universitdtsmedizin Berlin, Berlin, Germany.
4 Oryx GmbH und CoKG, Baldham, Germany

Objectives: The p16'™NK%a protein is strongly overexpressed in HPV-associated cancers, while in normal tissues p16/Nk4a
expression levels are low. Targeting this HPV type-independent antigen by vaccination could represent an interesting com-
plementary therapeutic approach to E6/E7-based vaccination. We performed a phase I/lla vaccination trial to monitor toxi-
city and immunogenicity of p16™K4a peptide vaccination (Vicoryx trial, ClinicalTrials.gov Identifier: NCT01462838, Sponsor:
Oryx GmbH und Co KG).

Material and Methods: 26 patients with advanced p16'N¥*2-gverexpressing, HPV DNA-positive cancer (anogenital region,
head and neck) were included. The protocol comprised a total of 12 subcutaneous injections of a synthetic p16™K* peptide
mixed with Montanide® ISA-51 VG. Objectives of the trial were clinical safety and humoral and cellular immune responses
against the p16'/Nk4a peptide.

Results: No toxicity was observed that was regarded as related to vaccination with p16/NK*a in any of the 26 patients. In
the patients analyzed to date, pre-existing baseline T cell and antibody responses against the p16'N*a peptide were rare,
but p16'™NK4a_reactive immune responses were successfully induced in all patients that completed the study protocol, includ-
ing two patients with CD8 response. To date four patients with advanced cancers are with stable disease for up to two
years after they completed the study protocol.

Conclusions: This study demonstrates that p16'Nk%a peptide vaccination is safe and that immune responses against
p16'NK4a can be induced and are not accompanied by clinical autoimmune symptoms. Further trials will assess whether this
approach may be an effective therapeutic strategy for patients with HPV-associated neoplasia.



ABSTRACTS

HUMAN PAPILLOMA VIRAL CLEARANCE FOLLOWING HPV TARGETED IMMUNOTHERAPY, TIPAPKINOGEN
SOVACIVEC, IN PATIENTS WITH HIGH GRADE CERVICAL INTRAEPITHELIAL NEOPLASIA (CIN)
Harper DM', Nieminen P2, Donders G?, Einstein MH*, Garcia F°, Huh W5, Glavini K’, Passe S?, Calleja E®
1 University of Louisville, Louisville, KY, US 2 Helsinki University Hospital, Helsinki, Finland, 3 Heilig Hart, Tienen, Belgium, 4
Montefiore Medical Center, Bronx, NY, US, 5 Pima County Health Department, Tuscon, AZ,US, 6 University of Alabama, Birmingham,
AL, US, 7 Roche Pharmaceutical Research & Early Development, Roche Innovation Centre Basel, Switzerland, 8 Roche Pharmaceutical
Research & Early Development, Roche Innovation Centre New York, US

Objectives: Clearance of HPV infections was monitored in a trial of tipapkinogene sovacivec (R05217790), an MVA based therapeutic
vaccine with modified HPV16 E6 and E7 genes as well as the gene for human IL2 in women with high grade CIN2/3

Methods: Patients with CIN2/3 associated with high risk HPV infection, were randomized in a 2:1 ratio to either R05217790 or placebo.
Patients received 3 subcutaneous injections on Days 1, 8 and 15, underwent conisation at Month 6, and subsequently returned for
repeated follow up exams to Month 30.

Results: 206 patients were randomised; 136 to R05217790 and 70 to placebo. At month 6, 24% (31/129) patients achieved histologic
resolution in the R05217790 and 10% (6/63) achieved histologic resolution in the placebo group. The histologic response (<CIN2) rate
was 36% (46/129) in the R05217790 and 21% (13/63) in the placebo group.

Patients treated with R05217790 had higher clearance of baseline HPV infections at Month 6 than those on placebo (Table 1). The mag-
nitude of the difference was higher in HPV16 monoinfected patients. By Table 1. HPV viral clearance by Roche linear Assay

Month 30, the percentage of HPV clearance was high and similar in both ~oszies—ah8  Honth18 | Wonth 30

4 42
groups, with a substantial loss to follow up, 38/129 patients from the 3 [N=55(%) 20 (38) 4j 92) 41(98)
R05217790 and 27/63 from the placebo group. & [Placebo 23 17 15
Sustained viral clearance at Month 30 was achieved in 67/79 patients in the f § N =27 (%) 2(9) 15 (88) 14 (93)
R05217790 group and in 26 out of 30 patients in the placebo group. There | & 2 [Missing 7 17 25

were no long term safety issues with the HPV targeted immunotherapy. RO5217790 121 101 91

Conclusions: Tipapkinogen sovacivec showed activity when compared | N=129(%) | 45(37) 88 (87) 86 (95)
. . . . . >
with placebo in histologic assessment and viral clearance at Month 6. For | § Placebo 58 42 36
the patients with HPV genotyping after Month 6, similar proportions in both | & N =63 (%) 8(14) 39 (93) 34 (94)
< Missing 13 49 65

groups had sustained viral clearance.

VAXICLASE, A NEW ADENYLATE CYCLASE-BASED VACCINE VECTOR
FOR MULTIVALENT HPV THERAPEUTIC VACCINATION

Y. Misseri', G. Zingone', S. Leung-Theung-Long', C. Gonindard', A. Goubier', P. Bridonneau' and M.C. Bissery'
1 Genticel, Toulouse, France

Introduction: Vaxiclase is the first adenylate cyclase (CyaA)-based vaccine vector able to deliver large antigens > 300
amino acids (AA), with complex structures or with negative charges, to antigen presenting cells (APCs), leading to specific
and effective immune responses. We report here on production, characterization and pharmacological properties of two
Vaxiclase-based vaccines containing 3 HPV E7 proteins from HPV16, 18 and 45.

Methods: Vaxiclase was obtained from Bordetella pertussis CyaA deleted from 93 AA in its catalytic domain. HPV16, 18
and 45-E7 were cleaved and assembled as HPV16E7c-term+HPV18E7c-term+HPV45ET7c-term+HPV16E7N-term
+HPV18E7N-term+HPV45E7n-term. Acidic portions of the E7 proteins were removed or not, and the two final antigens were
genetically fused into Vaxiclase. The resulting two recombinant proteins were tested for their ability to bind their receptor
(CD11b/CD18) and to induce E7-functional cytotoxic CD8+ T lymphocytes (CTLs; in vivo killing assay). Therapeutic efficacy
(tumor rejection assay) was performed in C57BL/6 mice bearing TC-1 cells expressing HPV16E7 protein or a newly engi-
neered LL2 cell line expressing HPV18E7 model treated with both adjuvanted Vaxiclase recombinant proteins. HPV45E7
immune response was not assessed due to inappropriate genetic background of mice.

Both Vaxiclase trivalent lead vaccines were able to bind to CD11b/CD18. Vaccination-induced CTLs killed syngeneic target
splenocytes loaded with either HPV16E7 or HPV18ET7 peptide libraries. Vaccination of TC-1 or LL2-HPV18E7 tumor-bearing
mice led to long-lasting tumor eradication (113 days).

Conclusion: Vaxiclase-based vectors are suitable for therapeutic vaccination with large and negatively-charged antigens.
These results are the basis for the next generation of multivalent HPV CyaA-based vaccines.
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ASSESSING RISK OF CANCER ASSOCIATED WITH HPV16/18

Eduardo L. Franco
Departments of Oncology and Epidemiology & Biostatistics, McGill University, Montreal

Epidemiologic studies have been unequivocal in demonstrating across different populations that cervical infection with
HPV16 has a greater risk of developing into cervical precancer and cancer than those with other carcinogenic genotypes of
the alpha-9, alpha-11, alpha-7, alpha-5, and alpha-6 species. HPV18, a member of the alpha-7 species comes second and
behaves differently in terms of tissue tropism and host cell lineage, being overrepresented in glandular lesions relative to
HPV16 and other types. Cohort studies and cervical cancer case series are generally consistent in supporting the notion
that HPV16 is the most carcinogenic type, not only in etiologic fraction but also in the speed with which an infection with
that type progresses to lesions. The picture for HPV18 is less clear, however; to some extent perhaps because of the dif-
ferences in host tissue distribution. HPV18 is the second most common type in invasive cancer but it is less common rel-
ative to others in precancer. This has led some to contend that HPV18 is associated with short sojourn times in the
precancerous lesions stages. Are other carcinogenic types important in screening and management? Should genotyping be
based on an expanded roster of types than simply HPV16/187? These questions acquire importance as molecular HPV test-
ing has come of age and vaccination begins to disturb the HPV genotype distribution in populations.

IMMUNE RESPONSES TO THERAPEUTIC HPV VACCINES

T.-C. Wu, M.D., Ph.D.
Johns Hopkins Medical Institutions, Baltimore, Maryland, USA

Human papillomavirus (HPV) has been shown to be associated with several important cancers, including anogenital can-
cer, and a subset of head and neck cancers. This association has created an opportunity to control these cancers through
vaccination against HPV. The existing preventive HPV vaccines are not effective in controlling pre-existing HPV infection
and HPV-associated diseases. Thus, in order to accelerate the control of HPV-associated malignancies and to treat currently
infected patients, it is important to develop therapeutic HPV vaccines. Two HPV oncogenic proteins, E6 and E7, are consis-
tently co-expressed in HPV-associated cancers and are important in the induction and maintenance of cellular transforma-
tion. Therefore, immunotherapy that targets E6 and/or E7 proteins may provide an opportunity to treat HPV-associated
malignancies. Among different forms of vaccines, DNA vaccines have emerged as an attractive approach for therapeutic
HPV vaccine development due to its safety, simplicity and ease of preparation. Various innovative strategies to enhance
DNA vaccine potency have generated impressive preclinical data, which have led to several HPV DNA vaccine clinical tri-
als. Theoretically, a robust immune response in the lesional mucosa should induce more potent antitumor outcomes than
that of a systemic response. Thus, we have attempted different strategies to elicit local immune responses. We found that
local application of imiquimod, a TLR7 agonist, following therapeutic HPV vaccination results in trafficking of HPV antigen-
specific CD8+ T cells into the cervicovaginal tract in a preclinical model. Furthermore, we observed that vaccination in the
cervicovaginal tract of mice with therapeutic HPV vaccines generated potent local HPV antigen-specific CD8+ T cell
responses. In human patients, it has been reported that heterologous prime-boost regimen with therapeutic HPV DNA vac-
cine prime followed by therapeutic HPV vaccinia boost leads to significantly increased infiltration of antigen-specific CD8+
effector and memory T cells into the cervicovaginal tract. Furthermore, the infiltrated tissue T cells in vaccinated patients
form ectopic tertiary lymphoid aggregates that are associated with favorable prognosis. Therefore, additional studies should
be done to further develop and investigate strategies that focus on inducing a more immunogenic environment in the sites
of lesion. With continued progress in the field of vaccine development, therapeutic HPV vaccines provide a potentially prom-
ising approach for the control of lethal HPV-associated malignancies.
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PROCERVIX, A NEW VACCINE FOR HPV16&18 INFECTED WOMEN PRIOR TO DEVELOPMENT
OF HIGH-GRADE CERVICAL LESIONS: FROM PHASE | TO PHASE II.

P. Van Damme
University of Antwerp, Belgium

With the progressive HPV testing implementation in cervical cancer screening programs, the number of women aware of
their HPV infection will be increasing, without knowing whether they will progress to cervical lesions or clear the infection.
Because prophylactic vaccines cannot eradicate prevalent infections, the only option for them is “watchful waiting”.
ProCervix is designed to fill the gap in HPV therapeutic solutions.

The Phase | study in HPV16 and/or HPV18 infected women with normal cervical cytology showed a good safety and toler-
ability of ProCervix adjuvanted with imiquimod 5% cream, allowing the selection of the appropriate vaccine dose and for-
mulation for further clinical development. Exploratory investigations in this limited number of patients (n=47) showed
vaccine T-cell immunogenicity and indicated that HPV16/18 clearance was higher in women vaccinated with ProCervix 600
g plus imiquimod versus placebo plus imiquimod.

On the basis of the encouraging Phase 1 results, Genticel initiated a phase 2 trial in 39 European clinical sites. This random-
ized, double-blind, placebo-controlled study is designed to demonstrate that ProCervix plus imiquimod is superior to placebo
in inducing viral clearance one year after vaccination. Sustained clearance will be assessed two years after vaccination.
The study was initiated in January 2014 and enrolment was completed in November 2014 with 239 HPV 16 and/or 18 pos-
itive patients, with normal or ASCUS/LSIL cytology results, randomized. All patients underwent a colposcopy at baseline
with biopsy of any visible lesion. Patients with CIN2+ were excluded at baseline.

The rationale and status of current clinical trials will be discussed.

WORLDWIDE EPIDEMIOLOGY OF CERVICAL CANCEER:
PREVALENCE, INCIDENCE, MORTALITY. RATES AND TENDENCIES

Silvia de Sanjosé, NMD, PhD
Unit of Infections and Cancer, Cancer Epidemiology Research Programme,IDIBELL, CIBERESF, Institut Catala d'Oncologia
Hospitalet de Llobregat, Spain

Cervical cancer is the fourth most common cancer in women, and the seventh overall, with an estimated 528,000 new
cases in 2012 estimations of Globocan. A large majority (around 85%) of the global burden occurs in the less developed
regions, where it accounts for almost 12% of all female cancers. Cervical cancer remains the most common cancer in
women in Eastern and Middle Africa. There were an estimated 266,000 deaths from cervical cancer worldwide in 2012,
accounting for 7.5% of all female cancer deaths. Almost nine out of ten (87%) cervical cancer deaths occur in the less devel-
oped regions.

Cervical cancer was the cause of an estimated 7.8 million years of life lost (YLL) in women, third after breast and lung can-
cers.

While selected countries show a continuous decrease in cancer incidence, when there has not been a effective screening
introduction, incidence of cervical cancer has increased in successive generations of women most likely as a result of
changing sexual behaviour and increasing risk of persistent HPV infection.

The cancer projections indicate that cervical cancer incidence is estimated to increase by approximately 2% per annum to
770,000 new cases by 2030, with the vast majority of cases diagnosed in less developed regions of the world. It is esti-
mated that unless massive preventive interventions take place, the beneficial impact of screening and vaccination observed
in selected, generally rich countries, will be counter balanced by an increasing burden in poorer countries with unmeet pre-
vention interventions and increase demography.
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REALITY OF HPV VACCINATION IN UNDER DEVELOPED COUNTRIES

D. Scott LaMontagne, PhD, MPH, FRSPH
HPV vaccine director, PATH
2201 Westlake Avenue, Suite 200
Seattle, WA 98121, USA

Human papillomavirus (HPV) vaccination has the potential to reduce cancer deaths by more than 60% in developing coun-
tries, where more than 85% of the mortality occurs. Successful planning for HPV vaccine introduction in developing-coun-
try settings requires a comprehensive approach that addresses individual, interpersonal, community, structural, and policy
factors that positively enable HPV vaccine uptake. To date, 36 low- and middle-income countries have implemented small-
scale pilots or demonstration programs of HPV vaccine delivery to young adolescent girls to learn feasibility mechanisms
for delivery and effective methods to ensure community acceptability. Combined with 11 more country-level demonstration
programs being considered for 2015, these experiences illustrate both a strong demand for and commit by governments
and others to bring this life-saving vaccine to the areas of the world most heavily impacted by the devastating morbidity
and mortality of cervical cancer. This presentation will summarize experiences of HPV vaccine delivery in developing coun-
tries, highlighting factors that have fostered success, challenges that have been encountered, and country and global level
mechanisms in place to facilitate national introduction.

AN EPIDEMIC WAITING TO HAPPEN: A REVIEW OF CERVICAL CANCER INCIDENCE IN SUB-SAHARAN AFRICA

A Fiander, F Smith
Department of Obstetrics and Gynaecology, Institute of Cancer & Genetics, School of Medicine, Cardiff University, UK

Cervical cancer is the second most common cancer amongst women of sub-Saharan Africa. Low-cost preventative meas-
ures are emerging, with a drive for national cancer control programmes. However, the reliability of surveillance data is ques-
tionable and population-based registries cover <1% of the population. The incidence of cervical cancer in sub-Saharan
Africa is predicted to increase by 102% over the next 15 years. Unless action is taken, cervical cancer will be the next epi-
demic to dominate women'’s health. This must therefore be a public health priority post 2015, if we are to protect a vulner-
able population from a preventable disease.
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EFFECT OF VIA SCREENING BY PRIMARY HEALTH WORKERS: RANDOMIZED CONTROLLED STUDY
IN MUMBALI, INDIA

Surendra S. Shastri MBBS; MD; DPh; DHA
Professor and Head, Department of Preventive Oncology and Head, WHO Collaborative Centre for Cancer Prevention, Screening and
Early Detection at the Tata Memorial Centre, Mumbai

Despite a large burden of cervical cancer developing countries are not in a position to set up organized cytology-based cer-
vical screening programmes due to lack of infrastructure and trained personnel, and issues related to quality assurance and
costs.

In the last one decade VIA and HPV testing have been tested in a number of developing countries. At least three random-
ized controlled trials have demonstrated a significant mortality benefit following cervical screening by either VIA or HPV test-
ing. A single round of VIA screening performed by trained nurses in Dindigul district of southern India resulted in a significant
35% reduction in mortality from cervical cancer. A single round of HPV testing performed by technicians in Osmanabad dis-
trict in western India, showed a significant 48% mortality reduction. Another RCT from Mumbai district also in western India
demonstrated a significant 31% cervical cancer mortality reduction after 4 rounds of VIA screening performed by trained
PHWs at 24-month interval.

These studies present 3 attractive options for cervical screening in developing countries:

1) Insituations where only a single round of screening is feasible, the best option would be HPV-DNA testing

2) In situations where adequate number of trained nurses could be deployed to ‘screen and treat’, VIA testing followed
by colposcopy and cryotherapy should be the choice

3)  The third and most cost-effective and widely implementable strategy for cervical cancer control in developing coun-
tries would be four rounds of biennial VIA screening by PHWs.

The Indian States of Tamil Nadu and Sikkim have already started statewide organized cervical screening with VIA.

Neighboring country Bangladesh is also piloting a VIA-based national cervical screening program.

OVERVIEW AND UPDATE ON NTCC TRIAL

Guglielmo Ronco
CPO Piemonte. Torino, Italy.

Objectives. Provide evidence on relative benefits and costs of cytology- and HPV-based screening and best policies with
the latter.

Methods. 94,370 women aged 25-60 years from 7 organised screening programmes in ltaly were randomly assigned to
conventional (conventional cytology) or experimental arm that followed two phases: the first with HPV and LBC co-test-
ing, the second with stand alone HPV. Samples from HPV positive women were stored and tested for potential biomarkers.

Results. The relative detection of CIN3+ and CIN2+ was significantly higher in the experimental than in the conventional
arm at baseline and lower at the second screening round, showing that HPV based screening allows earlier detection of
persistent hgCIN than cytology. However, at baseline at baseline PPV was lower in the experimental arm. In younger women
a higher cumulative detection of CIN2 over the first two rounds in the experimental arm, suggests larger over-diagnosis of
spontaneously regressive lesions. Triage of HPV positive women by p16'™N*A immunostaining increased cross sectional and
longitudinal sensitivity vs. conventional cytology allowing prolonged re-testing. Analyses on genotyping and cytology (inter-
preted with knowledge of HPV positivity) as triage tests are on-going. A pooled analysis with other EU RCTs directly showed
increased protection against invasive cancer and longer low-risk period after HPV-based screening.

Conclusions. NTCC, together with other RCTs, provided crucial information on the value of HPV-based cervical screening
and on the best way to perform it. These results were the basis for ltalian recommendation to convert to HPV-based screen-
ing and how.
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MANAGEMENT OF HPV+ WOMEN: RESULTS FROM RESEARCH TRIALS

Francesca Carozzi
Ispo — Florence- Italy

In some randomised trials only women who had abnormal cytology or persistent HPV infections were referred to col-
poscopy. In the New Technologies for Cervical Cancer screening (NTCC) study HPV-positive women had postcolposcopy
follow-up every year until HPV clearance. Many new lesions were detected during such postcolposcopy clinical follow-
up,but this approach is expensive and distressing for women. ldentification of markers that would allow longintervals
between testing for some HPV-positive women would therefore be useful.

In the NTCC trial women in the experimental arm were tested by HybridCapture2 (HC2). Residual cells were stored at -80°C.
On DNA samples from women who were HC2 positive we performed PCR by GP5+/GP6+ consensus primers and typing
by reverse line blot hybridisation. During phase 2 of the study HPV positive women were also tested for p16™*A overex-
pression by immunostaining.

We followed-up 2399 HPV positive women with genotype determined and 1137 tested for p16 overexpression. Triage of
HPV positive women by p16'™NK*A immunostaining increased cross sectional and longitudinal sensitivity vs. conventional
cytology allowing prolonged re-testing.. Analyses on genotyping and cytology (interpreted with knowledge of HPV positiv-
ity) as triage tests are on-going

HPV positive women followed by cytology or partial genotyping need annual repeating test, women followed with p16 need
annual test only if p16 is positive. However, longitudinal data for the subsequent risk of high-grade CIN in women by geno-
typing are needed to establish the appropriate frequency of retesting in HPV type specific persistent infection HPV-positive.

UPDATE ON THE IMPLEMENTATION OF HPV PRIMARY SCREENING IN ITALY

P. Giorgi Rossi
Servizio Interaziendale di Epidemiologia, AUSL Reggio Emilia, Italy.

Background: Since 2007, in Italy started several pilot cervical screening programs adopting HPV as primary screening. The
aim of these pilots was to assess: feasibility, organizational impact, acceptability, and cost.

Methods: the Italian Screening Monitoring Centre yearly conducts a survey on performance of all screening programs. For
HPV pilot programs available indicators are: participation, HPV positivity, cytology triage results and referral rate.

Results: in 2012 19 HPV-based programs were active. All adopted a cytology triage algorithm re-inviting HPV+/cytology-
women after one year to repeat HPV test. Twelve started HPV at 25 ad 7 at 35 years. The recommended interval for HPV-
was 3 years and only in 2013 has been extended to 5 years. Three had a randomised design to compare with Pap test
screening. Participation ranged from 13% to 65%, usually few percentage points over participation in Pap test screening.
The HPV positivity ranged from 4% to 8.9% and from 4.6% to 21.8% in women 35-64 and 25-34, respectively. Positivity to
cytology triage ranged from 12% to 53%, with 16 programs within 35% and 45%. Immediate colposcopy referral ranged from
0.5% to 4.4% and from 3.4% to 9.4%, for women 35-64 and 25-34, respectively, generally similar to cytology-based screen-
ing. Persistence of HPV at one year (8 programs) ranged from 42% to 58%. Total referral rate increased for both women 35-
64 and 25-34.

Conclusions: Italian pilot projects sowed that HPV-screening is well accepted and feasible, even if it initially increases the
burden of colposcopies.
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PERFORMANCE OF COMMERCIALLY AVAILABLE HPV TESTS (FROM STUDIES TO CLINICAL PRACTICE)

MT_Sandri (), M Sideri (2, M Preti 2
European Institute of Oncology — (1) Division of Laboratory Medicine, (2) Unit of Preventive Gynecology — Milan — Italy

Objective. Following the establishment of the causal association between high-risk human papillomavirus (hrHPV) infec-
tion and cervical cancer, hrHPV testing represents a new technology that can offer a more effective screening approach. As
different systems have been developed to detect hrHPV in cervical specimens, it's of utmost importance to verify if their
laboratory reproducibility/reliability and their clinical performance (in terms of sensitivity and specificity for = CIN2 lesions)
have been documented. Moreover, the degree of automation of the systems represents also a key point to be taken into
account as these technologies must allow large-scale testing.

Methods. An analysis of the state of the art of different commercial systems has been performed, looking at the labora-
tory and clinical data related to the validation of the method, according to the European Guidelines (") or to the data derived
from studies in women undergoing screening.

Results. Although different systems are available today on the market, for many of them no data have been published
demonstrating an adequate validation for the use in patients management.

Conclusions. Many commercial tests exist for the detection of hrHPV in cervical samples. As clinical guidelines governing
the management of the patients are totally based on clinically validated tests, it is very important that any test which influ-
ences the management of the patients is validated before being introduced in clinical practice.

(1). Meijer CJLM, Berkhof J, Castle PE et al. Guidelines for human papillomavirus DNA test requirements for primary cervi-
cal cancer screening in women 30 years and older. IJC 2009;124:516-20.

PROGNOSTIC SIGNIFICANCE OF RLU VALUES IN HC2-POSITIVE ASC-US CASES

Massimo Origoni
Department of Gynecology & Obstetrics — Vita Salute San Raffaele University School of Medicine, Milan, Italy
— IHSG Italian HPV Study Group

Background: The risk of invasive cancer in patients with ASC-US cytology is low, ranging from 0.1% to 0.2% according to
literature. However, 5% to 17% of these cases, and 24% to 94% of those with ASC-H will have high-grade precancerous
lesions (CIN2/CIN3) at histology. The sensitivity of HPV DNA testing for the detection of CIN2/CIN3 in the triage of ASCUS
cytology is reported as being in the range 83—100%. This high sensitivity is, however, often correlated with low specificity
(63%) and low positive predictive value (PPV), determining high referral rates to second-level colposcopy and biopsy.

Methods: Our goal was to identify the prognostic significance of HPV viral load figures. We evaluated whether a correla-
tion between viral load, expressed as relative light units/cutoff (RLU/CO), and the severity of cervical lesions existed in 614
consecutive ASC-US cases. Hybrid Capture 2 (HC2®) RLU/CO values, categorised into five classes, were correlated to clin-
ical outcomes and statistically analysed.

Results: A significant correlation (p<0.0001) was observed between increasing RLU values and the prevalence of high-
grade CIN (CIN2/CIN3). The mean RLU values for negative, low-grade and high-grade lesions were 68.1, 172.5 and 1,020.0
RLU/CO, respectively (p<0.0001). CIN2/CIN3 ranged from 4% for 0<RLU/CO=< 1, to 5% for 1<RLU/CO=< 10, to 9% for
10<RLU/CO= 100, to 23% for 100<RLU/CO< 1,000 and to 48% when RLU/CO values were> 1,000 (p<0.05).

Conclusion: The HPV viral load in ASCUS cases significantly correlates with the severity of cervical cancer precursors.
These data may have prognostic value, as they significantly correlate with the probability of a CIN2+ .
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COLPOSCOPY IN CYTOLOGY NEGATIVE HPV POSITIVE WOMEN

Preti M., Preti E., Igidbashian S., Falasca A. Sandri MT.
European Institute of Oncology, Milan, Italy

Background: Based on evidence from large randomized control trials a significant improvement in the prevention of cervi-
cal cancer has been reached, from age 30 years, with HPV-based screening. No concordant clinical guidelines are provided
to manage optimally women who test HPV positive and cytology negative.

Objectives: To estimated cumulative 5-year risks of cervical intraepithelial neoplasia grade 3 or worse (CIN 3+) among
HPV+ PAP-— women.

Methods: Review of the literature.

Results: Women aged 30 and older who test HPV positive, cytology negative represent less than 5% of screened women.
Their 1-year cumulative incidence rate for CIN 2+ was found to be 2.83 (95% Cl 2.55-3.12). However risks was greater for
women who had a past HPV-positive, Pap-negative result compared with those who had HPV-negative, Pap-negative result.
The 5-year cancer risk was 0.34% (95% Cl = 0.26%-0.45%), being half of the cases adenocarcinoma. The majority of can-
cers were diagnosed following a single Pap-/HPV+ screen, suggesting the need of effective triage of these women.

Conclusions: HPV testing contributes to early cervical cancer diagnosis detection in women with negative Pap tests. The
use of additional biomarkers, such as HPV genotyping16 or p16INK4a immunocytochemistry, can identify women at greater
risk for CIN 3.

References: Castle PE, et al. Variable risk of cervical precancer and cancer after a human papillomavirus-positive test. Obstet Gynecol.
2011 Mar;117:650-6.

Katki HA, et al. Five-year risks of CIN 3+ and cervical cancer among women who test Pap-negative but are HPV-positive. J Low Genit
Tract Dis. 2013;17: S56-63

HPV-VACCINATION IN ITALY, AN UPDATE

L. Mariani
Chief of HPV-UNIT - Regina Elena National Cancer Institute of Rome (Italy)

Italy has been the first European country that introduced a population based HPV vaccination strategy. In 2007 the Italian Ministry of
Health added to the national immunization program the papillomavirus vaccine to be actively offered, free-of-charge, from the cohort of
1997, to the primary target: all girls between the 11th and the 12th birthday. Moreover, HPV vaccine was included into the list of
Essential Levels of Assistance (LEA), whose purpose is to homogeneously provide key-services of the health care system (prevention,
diagnosis and treatment) for all of the Italian citizens of the single Regions. However, the transfer of responsibility for health to regional
authorities has resulted in a diverse (sometimes conflicting) situation within the country. All the 21 Italian Regions started the vaccina-
tion program only in 2008 for the primary target, offering also a catch-up for one or more other age cohorts of their population.
Quadrivalent and bivalent vaccines are both available in Italy, and are subject of periodic tenders by public health services in all Regions.
After seven years from the beginning of vaccination program, and a wide starting communication campaign, the national coverage rate
(full three-dose, routine administered) of the primary target is less than expected (69% for the first and immediate subsequent cohorts),
with heavy regional heterogeneity (not necessarily related to a north-to-south gradient), and slightly decrease in the last two cohorts of
girls born in 2000 and 2001. Thus, there are many challenges in implementing and increasing the uptake of the vaccine. Parental opin-
ions and attitudes probably play a key role in the success of any new vaccine, but particularly having to deal with such a sensitive sub-
ject: the fear of developing cancer and the sexual activity. Indeed, a wrong cultural judgment has often been translated the HPV
vaccination as an encouragement of sexual activity among teenagers. Even the issues of vaccine safety play an important role as a
cause of the unsatisfactory Italian coverage rate, along with the negative influence of some people strongly opposed (mainly through
the use of frightening websites) to any vaccination practices and have helped to create a barrier against HPV vaccine. At last, there has
been little awareness of some Italian physicians (gynecologists, pediatricians, general practitioners) about the importance of vaccina-
tion and, therefore, they not properly supported the national program. In a survey conducted in Italy, among a sample of parents of young
girls, only 31% of the consulted healthcare provider recommended for HPV vaccination. Conversely, all of the health professionals should
correctly inform parents and the primary target as well, thus increasing compliance by communicating the latest scientific data and dis-
pelling misperceptions about the vaccine. These professionals are considered the most relevant sources of information about HPV vac-
cine by over 60% of Italian respondents to a specific survey. Data collected from the Istituto Superiore di Sanita (which is the Italian
National Institute of Health) about national coverage rate from the first cohort of the primary target will be discussed, along with the
variations of vaccine uptake by geographical site.
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ACCREDITATION IN COLPOSCOPY: THE AEPCC'S PROGRAM

_ ~Santiago Dexeus, Javier Cortés
Spanish Association of Cervical Pathology and Colposcopy (AEPCC)

Since its beginnings in 1988 the Spanish Association of Cervical Pathology and Colposcopy (AEPCC) has ensured that Spanish gynaecologists are properly
trained in colposcopy. The previous great work carried out by Spanish pioneers (Dexeus and Carrera, Calvo de Mora and Hernandez, Bonilla-Musoles and
Balaguer6, Mateu-Aragonese and Puig Tintoré) who all learnt from the foundations laid by Coupez and Brux1, was the seed of development of what must be
called "Spanish School of Colposcopy" (SSC). The successive contributions of these authors, and other more recent, consolidated the idea of a dynamic col-
poscopy, highly related to clinical, cytology and pathology, an idea that should be considered the essence of the EEC, far from the German initial view of a vir-
tually static photographic colposcopy.

The AECC, supported in its path by the European Federation and the International Federation of Colposcopy, was commissioned under the chairmanship of S. Dexeus
to organize the 2002 International Congress in Barcelona. It was this congress that saw the presentation of the Terminology Classification of Colposcopic Images
that largely welcomed the ideas of the SSC. This classification was not substantially modified in the 2011 congress in Rio de Janeiro and it is currently still valid.

The SSC believes that the colposcopist should not be a mere observer. His knowledge of the pathology of the lower genital tract (LGTP) should allow him to
place colposcopy on the stage of the prevention of cancers of this location, next to other techniques available for this purpose. For this reason, ongoing train-
ing and quality control must be unavoidable strategies, procedures and targets. In order to achieve this, in 2005 the AEPCC decided to establish an Accreditation
Program for Colposcopists, an instrument of self-assessment and quality control offered to the Spanish gynecologists.

Two paths were established for Accreditation:

1- Evaluation of curriculum vitae (CV) of the applicant, by applying a previously established scale, which also included certain conditions for access.

2- Applicants with insufficient CV achievements could be presented to a consistent test on a theoretical valuation practice, which currently consists of 100 mul-
tiple choice questions, covering all aspects of the LGTP in general and especially of colposcopy. To gain an accreditation, at least 80% of the questions should
be answered correctly.

The Accreditation in Colposcopy is valid for five years, at the end of which the holder is requested to submit curricular activity in the field of colposcopy during
those five years. The ad hoc Committee on Accreditation either renews the accreditation of the required level or if the accreditation is not renewed the appli-
cant must take a new test.

In 2011 we presented our experience in the 1st Satellite Meeting on Quality Assurance in Colposcopy organized by the European Federation of Colposcopy (EFC)
2. The thesis defended was that the objective of quality in colposcopic procedures proposed by the EFC, based in the great experience of the Bristish Society of
colposcopy, is fully endorsed, but the ways to achieve this goal do not necessarily have to be the same, given the different realities of health care and use of exist-
ing colposcopy among different countries of the Federation. That EFC overseeing these procedures and thus ensuring its quality, without going into the detail of its
planning and execution, it was proposed as a reasonable and necessary alternative. This is the path we have followed. In the presentation we will show the num-
ber of accredited gynecologists, how they obtained their accreditation and the development of the procedures since its creation.

Conclusion A Self-Assessment and Quality Control Program (Accreditation) in Colposcopy is essential and should be implemented under the responsibility of
the respective National Societies that decide their characteristics, guardianship and certification EFC.

THE PER-OPERATORY SAMPLE OF HPV AS A MARKER OF RISK OF RELAPSE OR SECOND LESION

Marta del Pino', Jaume Ordi%, Pere Fusté', Leo Rodriguez-Carunchio?, Roser Nonell', Montse Cardona', Aureli Torné'.
1 Institut Clinic of Gynaecology, Obstetrics and Neonatology, Hospital Clinic-Institut d’Investigacions Biomédiques August Pi i Sunyer
(IDIBAPS), Faculty of Medicine, University of Barcelona, Barcelona, Spain
2 Department of Pathology, Centre de Recerca en Salut Internacional de Barcelona (CRESIB), Hospital Clinic, Faculty of Medicine,
University of Barcelona, Barcelona, Spain

Background: Protocols of post-conisation follow-up are based on serial cytology and HPV testing at 6 or 12 months after
treatment. Nevertheless, an earlier identification of patients at higher risk of harbouring treatment failure might contribute
to avoiding delays in the re-treatment, and would allow reducing unnecessary visits for women at very low risk of post-
treatment disease.

Objective: To evaluate the feasibility and utility of intraoperative post-conisation HPV (IOP-HPV) testing and cytology to
detect treatment failure in patients treated for HSIL.

Methods: A cohort of 132 women treated for HSIL was studied. An endocervical sample was obtained intraoperatively with
a cytobrush from the cervix remaining after the conisation. The material was processed for Hybrid Capture 2 and cytology.
Patients were followed-up for 24 months. I0P-HPV testing and I0P cytology were compared with conventional indicators of
recurrence (cone margin, endocervical curettage, and HPV testing and cytology at 6 months).

Results: Treatment failure was identified in 12 women (9.1%). IOP-HPV testing sensitivity, specificity, and positive and neg-
ative predictive values for treatment failure were 91.7, 78.3, 62.2, and 96.0%, respectively, similar to HPV testing at 6
months (91.7, 76.0, 64.0, and 95.1%, respectively), and better than the values of other conventional predictive factors (cone
margin, endocervical curettage, and cytology intraoperative at 6 months). IOP-HPV was strongly associated with treatment
failure in the multivariate analysis (OR 15.40, 95% CI 1.58-150.42).

Conclusion: I0P-HPV testing is feasible, and accurately predicts treatment failure in patients treated for HSIL. This new
approach may allow an early identification of patients with treatment failure.

Acknowledgments: Supported in part by the grants PI12/01231 and P112/01165 from the Fondo de Investigaciones Sanitarias.
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INVASIVE CERVICAL CANCER QUALITY CONTROL IN SPAIN

M Castillo?, S de Sanjose®, A Astudillo®, 0 Clavero®, J Velasco®
a Jarrio Hospital, Asturias, Spain
b Unit of Infections and Cancer, Cancer Epidemiology Research Programme, Institut Catalan Institute of Oncology (ICO), L'Hospitalet de
Llobregat, Barcelona, Spain
¢ Asturias University Central Hospital, University Institute of Oncology of the Principality of Asturias, Oviedo University, Asturias, Spain
d San Agustin Hospital, Asturias, Spain

Introduction. The most common pitfalls in screening strategies to prevent cervical cancer are poor screen attendance and
poor sensitivity of the cervical cytology.

Objective. To estimate proportion of false negatives smears in previous negative cytology of women with an invasive cer-
vical cancer.

Methods: This retrospective study included 41 women with invasive cervical cancer diagnosed between 2000-2010 years
in all Public Hospitals of Asturias (north of Spain) and negative cytology tests reported within 5.5 years of diagnosis.
Retrieved cytologies were reviewed by a expert pathologist blinded to the case status and original cytology diagnosis..
Cytology tests performed within 6 months were assumed either to be tests leading to the diagnosis of cancer; these are
excluded from the screening histories. 122 cytologies from women with no cervical cancer were included.

Results. Out of 41 women with cervical cancer, 61 previous smears with a negative result were reviewed. 61% bellowed
to women with squamous tumors, 34,4% with a adenocarcinoma. An additional 122 negative smears from women without
cervical pathology. Among the 61 smears from cancer cases, 46 were negative, 16 hadan abnormal results and 2 were
inadequate. This resulted in a false negativy estimate of 27.1%. (Adenocarcinomas 52.6% vs. squamous tumors 16.2%, p
<0.05). All of 122/122 negative cytology test were confirmed as negative.

Conclusion. There is a need to reduce false negatives results to reduce invasive cervical cancer. Use of HPV tests
may help.

DO THE UNDERSCREENED WOMEN REMAIN THE PRINCIPAL CAUSE OF CERVICAL CANCER?

R Ibaiez ', M Alejo 2, N Combalia 3, X Tarroch *,,J Autonell °, L Codina,®, M Culubret,’, FX Bosch ', S de Sanjosé ' 2.
1 Unit of Infections and Cancer; Cancer Epidemiology Research Programme, IDIBELL, Catalan Institute of Oncology. L'Hospitalet de
Llobregat, Barcelona, Spain 2 Pathology Department, Hospital General de L'Hospitalet. L'Hospitalet de Llobregat, Barcelona, Spain
3 Pathology department. Corporacié Sanitaria Parc Tauli. Sabadell, Barcelona, Spain 4 Pathology department. Hospital Mutua de
Terrassa. Terrassa, Barcelona, Spain 5 Pathology department. Consorci hospitalari de Vic. Vic, Barcelona, Spain
6 Pathology department. Hospital d’Althaia. Manresa, Barcelona, Spain 7 Pathology department. Consorci Sanitari de Terrassa.
Terrassa, Barcelona, Spain 8 CIBER Epidemiology and Public Health, Barcelona, Spain

Objective: Audit of women who have developed invasive cervical cancer (CC) is an important part of quality control within
screening activities. We aimed to analyse the screening history in the 10 years preceding the study entry among women
with and without CC in a predefined study area for the period 2000-2011.

Methods: 323 women with CC from six Pathology Departments in Catalonia (Spain) and 23,782 women with negative
cytology were compared. Age, previous history of cytologies and histological type and FIGO stage were collected from the
pathology registries. Logistic regression analysis was used to estimate odds ratios (OR) and 95%Confidence Intervals
(C195%).

Results: History of cytology was registered in 26.2% of CC cases and in 78% of the control women (p<0.0001) and its fre-
quency decreased with increasing age. Compared to women with squamous cell carcinoma, adenocarcinoma cases were
significantly more likely to have a cytology within the 3-year interval preceding cancer diagnosis (O0R=2.6 C195%:1.2-5.6)
and to have normal cytology results in previous screenings (OR=2.4 Cl195%:1.2-4.5). FIGO II-IV cases were more common
among older women (older than 60 years).

Conclusions: Lack of screening is a major limitation in CC prevention. Efforts to increase population coverage of screening,
especially in older women, in which a high number of non-screened and higher stages of cancer were observed, have to be
paired with improving the sensitivity of the principal screening test for a better CC diagnosis, especially in the diagnosis of
adenocarcinomas. Use of HPV based screening tests may significantly improve the efficiency of screening interventions.
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OPTIMAL SCREENING STRATEGIES IN THE ERA OF VACCINATION IN TERMS OF COST-EFFECTIVENESS
- AUSTRALIA

K Canfell, JB Lew, K Simms, YJ Kang, X Xu, M Caruana, R Walker, M Smith.
Lowy Cancer Research Centre, Prince of Wales Clinical School, UNSW Australia, Sydney, Australia

Objectives: By 2016, all women aged <35 years will have been offered HPV16/18 vaccination in Australia. This has
prompted major review of the National Cervical Screening Program (which involves 2-yearly cytology from 18-69 years).
The review took a linked evidence approach involving modelled evaluation of potential new screening strategies.
Methods: We used a comprehensive dynamic model of HPV and cervical screening, and estimated outcomes and cost-
effectiveness of a total of 132 clinical management algorithms for cytology screening and for 5-yearly primary HPV screen-
ing in women aged 25-64 years. For HPV screening we evaluated cytology triage of pooled oncogenic types, HPV16/18
partial genotyping, and co-testing with cytology.

Results: The most effective strategies involved 5-yearly HPV with partial genotyping and direct referral of 16/18 positive to
colposcopy. These are predicted to decrease cancer incidence and mortality by 13-18% and have cost savings of A$34-
53M (16-25% of total program cost) in unvaccinated women; similar results are predicted in cohorts offered vaccination.
With direct referral of 16/18 positive women, colposcopies would have increased by 12-25% compared to the present level
if the population remained unvaccinated, but this would have been driven by referrals in women <34 years. In a population
offered vaccination, by contrast, a decrease in the number of colposcopies (by 11-13%) is predicted. Screening until age 69
years increases the overall mortality improvement to 13-22%.

Conclusions: This work led to new national screening recommendations for 5-yearly HPV screening with partial HPV geno-
typing in HPV vaccinated and unvaccinated women, 25-69 years of age.

Declaration: The POLICY1 model platform was developed via grants from the National Health and Medical Research Council (NHMRC) Australia, govern-
ment consulting contracts, and funding from other not-for-profits including Cancer Council NSW. KC is co-PI of an investigator-initiated trial of cytology
and primary HPV screening in Australia (‘Compass’), which is conducted and funded by the Victorian Cytology Service (VCS), a government-funded health

promotion charity. The VCS have received equipment and a funding contribution for the Compass trial from Roche Molecular Systems and Ventana Inc
USA. However neither KC nor her institution on her behalf (UNSW Australia) receive direct funding from industry for this trial or any other project. No

technology-specific issues were addressed in this modelled evaluation.

OPTIMAL SCREENING STRATEGIES IN THE ERA OF VACCINATION IN TERMS OF COST-EFFECTIVENESS:
THE NETHERLANDS

J. Berkhof', N. Veldhuijzen', MA Vink?, CJ Meijer’
1 VU University Medical Centre, Amsterdam, The Netherlands
2 RIVM, Bilthoven, The Netherlands

Objectives: Primary HPV screening will be implemented in the Netherlands in 2016. The new program involves an exten-
sion of the screening interval from 5 to 10 years for high-risk HPV-negative women aged 40 or 50. For women between 30
and 40, the interval will remain 5 years. A further reduction in number of screening rounds is expected for vaccinated
cohorts. We will re-assess the safety of the current interval extension to 10 years for HPV-negative women aged 40 or 50.
For vaccinated cohorts, we will evaluate safety and cost-effectiveness of extending the screening interval to 10 years for
HPV-negative women below 40 and will also explore extensions of the screening interval beyond 10 years.

Methods: Fourteen-year follow-up data of the Dutch POBASCAM screening trial have been collected. Projections of the
impact of vaccination on screening outcomes are based on HPV genotyping of HPV positive women. A statistical model will
be used to link the follow-up data to cancer registry data and to evaluate cost-effectiveness.

Conclusions: The interval extension to 10 years for HPV-negative women aged 40 or 50 in the new program does not lead
to an increased cancer risk provided that precancerous lesions progress slowly to cancer. For vaccinated cohorts, 10-yearly
primary HPV screening for all age cohorts seems cost-effective and may offer a good balance between between safety and
colposcopy burden.
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OPTIMAL NUMBER OF HPV VACCINE DOSES IN TERMS OF COST-EFFECTIVENESS

Brisson M'3, Laprise JF', Drolet M'2, Boily MC'3
1. Centre de recherche du CHU de Québec, Québec, Canada
2. Département de médecine sociale et préventive, Université Laval, Québec, Canada
3. Department of Infectious Disease Epidemiology, Imperial College, London, United Kingdom

Objectives: To estimate the incremental cost-effectiveness of 2- and 3-dose schedules of HPV vaccination programmes,
and identify the duration of 2- and 3-dose HPV vaccine protection necessary for a 3rd dose to be cost-effective.

Methods: We used HPV-ADVISE, an individual-based transmission-dynamic model of multi-type HPV infection and diseases
(anogenital warts, and cancers of the cervix, vulva, vagina, anus, penis and oropharynx) in Canada. We used a 70-year time
horizon and 3% discount rate and performed the analysis from the health payer perspective. We also performed extensive
sensitivity analyses, including duration of vaccine protection and vaccine cost.

Results: Under base-case assumptions (80% coverage, 85%/dose) vaccinating girls with 2 doses of the vaccine (vs. no vac-
cination) produced cost-effectiveness ratios varying between $7,900-24,300 per quality-adjusted life-years (QALY) gained.
The incremental cost-effectiveness ratio of giving the third dose to girls (vs. 2 doses) was below the $40,000/QALY-gained
threshold when: i) 3 doses provide longer duration of protection than 2 doses and ii) 2-dose duration of protection is less
than 30 years.

Conclusions: 2-dose HPV vaccination is likely to be a cost-effective strategy if its duration of protection is at least 10 years.
Giving the third dose of HPV vaccine is unlikely to be cost-effective if 2-dose duration of protection is longer than 30 years.

OPTIMAL HPV VACCINE IN TERMS OF COST-EFFECTIVENESS (BIVALENT, QUADRIVALENT, NONAVALENT)

Mark Jit'-2
1 Modelling and Economics Unit, Public Health England, London, United Kingdom
2 Department of Infectious Disease Epidemiology, London School of Hygiene and Tropical Medicine, London, United Kingdom

Background: Two vaccines against HPV are currently licensed (a bivalent and a quadrivalent vaccine), which differ in terms
of their breadth and duration of protection against both vaccine and non-vaccine HPV types. A nonavalent vaccine is in
development which may directly protect against the most prevalent oncogenic HPV types not already in current vaccines.

Objective and Methods: To compare the potential effectiveness and cost-effectiveness of bivalent, quadrivalent and non-
avalent vaccines.

Results: Many head-to-head model-based comparisons find that protection against warts from the quadrivalent vaccine is
economically more valuable than the potentially better cross-protection from the bivalent vaccine. The value of the bivalent
vaccine compared to its competitors is affected by uncertainty around its possible partial protection against warts, the
longevity of its cross-protective efficacy and the type of endpoint used to measure its protection against non-HPV 16/18
types.
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COMPARING IMPACT OF DIFFERENT VACCINATION STRATEGIES
(GIRLS-ONLY, GIRLS AND BOYS, AND OLDER WOMEN CATCH-UP).

Baussano I', Miriam Elfstrém?, Fulvio Lazzarato'?, Silvia Franceschi', Joakim Dillner?.
1 International Agency for Research on Cancer, Lyon, France
2 Karolinska Institutet, Stockholm, Sweden
3 University of Piemonte Orientale Avogadro, Novara, Italy

Objectives. We aimed at comparing the expected impact of different vaccination strategies to up-scale the Swedish
national programme of vaccination.

Methods. \We adapted a transmission model to assess the impact of the following different vaccination strategies: a) ris-
ing the maximum age of women's catch-up from 18 to 26 year-old, b) adding a one-time catch-up vaccination of boys of
13-26 years of age, and c) introducing school-based vaccination of boys. Vaccination coverage of girls and boys was mod-
elled using the current national estimates.

For each vaccination scenario, we have estimated the expected relative reduction (i.e. effectiveness) of HPV16 prevalence by
birth cohort and over time and the reduction of HPV16 prevalence per number of people vaccinated. We also assessed the
potential for vaccination of boys to mitigate a temporary (5 year) reduction by 50% of vaccination coverage in the population.

Results. The extension of catch-up had a faster impact on effectiveness, while the introduction of school-based vaccina-
tion of boys increased the overall effectiveness against HPV16. Faster effectiveness could be observed for approximately
ten years after vaccine introduction among women above 20 years of age or older, whereas increased effectiveness was
observed among younger cohorts after approximately 15-20 years since the introduction of vaccination. The shift towards
gender-neutral vaccination approximately halved the ratio between the expected reduction of HPV16 prevalence and num-
ber people vaccinated. Finally, the 6% loss of effectiveness due to a temporary vaccination coverage reduction was reduced
to 0.5% by vaccination of boys.

Conclusions. Catch-up of older women and vaccination of boys optimize vaccination effectiveness and mitigate the nega-
tive consequences of temporary reductions of vaccination coverage.

INVESTIGATING THE IMPACT OF HPV VACCINE ON THE COST-EFFECTIVENESS OF CERVICAL SCREENING
IN DENMARK

E. Sopina', M. Hestbech? and J. Brodersen?
1 Centre for Applied Health Services Research, University of Southern Denmark, Odense, Denmark
2 Section of General Practice, Copenhagen University, Copenhagen, Denmark

Objectives: A quadrivalent HPV vaccine has been implemented into the Danish national vaccine programme in 2009.
Recent research demonstrates that it has been effective and a reduced risk of cervical lesions can be observed both in
immunised individuals as well as on population level'). The reduction in the prevalence of observed cervical lesions may
impact on the cost-effectiveness of cervical screening programme. The extent of this impact and whether changes to the
screening programme will be required is not currently established. The objective of this study is to investigate the impact
of the vaccine on the cost effectiveness of the current screening programme and to assess a range of alternative screen-
ing strategies.

Methods: An existing Markov model (2 is being adapted to a Danish context. The model follows a hypothetical cohort of
women through cervical screening and treatment pathways, investigating a range of screening strategies varied by the age
at which screening begins and ends , as well as intervals between screens.

Results and conclusions: The effectiveness of the vaccine is likely to continue having a significant impact on prevalence
of HPV infections, cytological abnormalities and cervical cancers. The findings of this study will help establish the most
cost-effective scenarios for cervical screening in Denmark.

1. Baldur-Felskov B, Dehlendorff C, Munk C, Kjaer SK. Early Impact of Human Papillomavirus Vaccination on Cervical Neoplasia—
Nationwide Follow-up of Young Danish Women. Journal of the National Cancer Institute. 2014.

2. Sopina E, Ashton T. Cost-effectiveness of a cervical screening program with human papillomavirus vaccine. International Journal of
Technology Assessment in Health Care. 2011(27):290-7
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SCREENING AT THE EXTREMES: RISK IN WOMEN <30 AND >65

Stoler M
University of Virginia Health System
Charlottesville, VA. USA

Cervical neoplasia screening guidelines have been crafted to reduce patient risk for developing cancer by optimizing triage
to and detection of treatable precancer. The principle of equal management for equal risk permeates US guidelines but such
an approach historically was modified by patient age. The vast majority of cervical cancer risk is in the core age group 30-
65, but what about the risk for women outside of this target core? For women less than 30 the risk of CIN2/3 may be high
but invasive cancer quite low. And how does that risk vary across the decade 20-30? New data suggest that our historic
approach of using cytology alone in young women for its specificity at the sacrifice of sensitivity may not have been opti-
mal, particularly in women 25-30. Indeed given recent clinical trial data the argument can be made that HPV testing can
perform very well in women 20-30 if only one tempers the response to a positive result.

At the other extreme current US screening guideline recommends women with adequate and negative screening histories
stop screening at age 65. This too was based on the very low risk of cancer in women who have been repeatedly over time
HPV negative and Pap negative. But there are many caveats based on residual risk of prior HSIL or Cancer, treatment, hys-
terectomy status, immune status, etc. Furthermore there is recent controversy regarding how those reassuring risk were
derived. (Cancer. 2014 Jul 1;120(13):2032-8.) Despite this controversy, the question is whether in reality a sensitive screen-
ing or combination of tests at age 65 can be so reassuring as to allow women to no longer be screened for the final 2-3
decades of life expectancy?

Conclusion: Data from the recent literature predicts that for the women in the first decade and last decades of screening
HPV testing can be applied to the benefit of both the patient and the health system and this view is contrary to many his-
toric and even current screening guidelines.

RATIONALE FOR THE DECISION TO REDUCE THE AGE TO START COTESTING FROM 30 TO 25
Walter Kinney MD' , Barbara Fetterman SCT(ASCP) Z, Nancy Poitras PMPZ, Thomas Lorey MD?
1 Department of Women's Health and Division of Gynecologic Oncology,

2 Regional Laboratory, The Permanente Medical Group, Oakland, California

Objective: To explain the decision to move the age to start cotesting (Pap plus cytology) for routine screening down to 25.
Methods: Review of cytology, HPV testing, and histology results by age over 2003-2012.

Results:

1) SEER cancer rate 25-29 is 5.1/100,000/year; our current all-ages rate is 5.0

2) 2012 CIN3 rates are highest at 25-34 and virtually identical at 25-29 and 30-34 on our Regional Lab.

AGE | PATIENTS | CIN Il | % CIN Il

21-24 30,805 1 0.003%
25-29 40,045 191 0.477%
30-34 42,746 222 0.519%
35-39 38,695 110 0.284%

3) HPV testing routinely turns positive before cytology in our population eventually diagnosed with AIS and adenocarci-
noma. (data to be shown).

4) ASC-US triage “store and sort” is no longer necessary

5) Cotesting permits enhanced cytology QC (data on cancer effect to be shown)

6) Simplification of Guidelines aids compliance

7) Current management of abnormals changes at 25, not 30

8) Screening is going to stop under 25

9) Pap negative HPV positive rates at ages 30-34 are 6.1%, versus 10.1% at ages 25-29.

10)Colposcopy will not lead to overuse of cervical excisional procedures if CIN2 and CIN2/3 in 25-29 are observed and not
treated, as we recommend. Data on cancer risk with observation will be shown.

Conclusions: Initiation of cotesting at 30 was a reasonable compromise with the information available in 2004. Information

developed since that time informed the decision to decrease to 25, taken in June of 2012
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MANAGEMENT OF ASCUS/LSIL WOMEN UNDER 30: EVIDENCE FROM A NATIONWIDE AUDIT

Lu D', Elfstrom KM', Wang J', Sundstrom K2, Andrae B'?, Dillner J'2, Sparén P'

1 Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden
2 Department of Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden
3 Center for Research and Development, Uppsala University/County Council of Gévleborg, Gévle, Sweden

Objectives: ASCUS and LSIL are relatively common among women under 30, but most early lesions heal spontaneously and
cervical cancer in this age group is rare. Results from a previous audit showed repeat cytology was an unsafe management
of women with ASCUS/LSIL and that referral to colposcopy was necessary for adequate reduction in cervical cancer risk[1].
However, the proportion of ASCUS/LSIL smears in young women has increased dramatically in the last decade[2] making
direct referral impractical. As part of a new, and much larger audit, that also has adequate power to analyse specific age
groups, we re-evaluated the management of young women with ASCUS/LSIL and subsequent risk of cervical cancer.

Methods: All women in the screening ages resident in Sweden between1989-2011 were followed. Management of the
ASCUS/LSIL diagnoses within 25 months was classified as repeat cytology, histology, or no further assessment. Incidence
rate ratios (IRR) of subsequent cervical cancer within 6.5 years following the ASCUS/LSIL were estimated using Poisson
regression for different age groups and management strategies.

Results: Incidence of cervical cancer among women with ASCUS/LSIL below 30 was low, although elevated compared to
normal cytology. Repeat cytology within 3 months after an ASCUS carries a similar risk of cervical cancer compared to
biopsy (IRR 0.9 (95% CI 0.3-2.5) among women aged 22-27. For LSIL, repeat cytology gave higher cancer risks than biopsy.

Conclusions: For women aged 27 or younger with ASCUS, repeat cytology was not associated with increased cancer risk.
For women with LSIL, referral with biopsy had lower cancer risks than repeat cytology. This analysis represents an exam-
ple of how the analysis of registry data can be used for incremental optimization of a cervical cancer screening program
when specific issues arise.

1. Silfverdal L, Kemetli L, Andrae B, Sparen P, Ryd W, et al. (2009) Risk of invasive cervical cancer in relation to management of abnormal Pap smear
results. American Journal of Obstetrics and Gynecology 201: 188 e181-187.
2. Swedish National Quality Register for Cervical Cancer Prevention (2013) Prevention of Cervical Cancer in Sweden: Annual Report 2013. Stockholm,

Sweden: Swedish National Quality Register for Cervical Cancer Prevention.

CANCER ASSOCIATED WITH HPV: THE CURRENT PICTURE
INTRODUCTION, OVERALL PICTURE AND GAPS

Silvia de Sanjosé, MD, PhD
Unit of Infections and Cancer, Cancer Epidemiology Research Programme,IDIBELL, CIBERESP Institut Catala d'Oncologia ,Hospitalet de
Llobregat, Spain

Infection with human papillomavirus (HPV) is recognized as one of the major causes of infection-related cancer worldwide,
as well as the causal factor in other diseases. Strong evidence for a causal etiology with HPV has been documented for
cancers of the cervix uteri, penis, vulva, vagina, anus and oropharynx. Of the estimated 14.1 million new cancers occurring
in 2012 worldwide, 4.8% were attributable to HPV infection, with substantially higher incidences and mortality rates seen
in developing versus developed countries. The proportion of cancers attributable to HPV varies by anatomic site, with nearly
100% of cervical, 88% of anal and <50% of lower genital tract and oropharyngeal cancers attributable to HPV.

Massive introduction of safe and efficacious prophylactic vaccination against HPV infections need to be added to screen-
ing efforts to result in a major impact in HPV cancer burden. Regular screening remains limited to few countries worldwide,
it is estimated that around 44 million women worldwide have been vaccinated against HPV (3-doses) through national HPV
vaccination programs. This represents 1.3% of the total female population and 38.4% of targeted female cohorts.

While progress in our understanding of the natural history and prevention of HPV related cancers has considerably increased
in the last decade many gaps remains. Particularly implement HPV-based preventive strategies need to be organized in a
facilitating equity and acceptable ways. Scientifically sound advocacy to counter barriers facing the adoption of adequacy
strategies are strongly needed.
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METHODOLOGICAL ISSUES

Eduardo L. Franco
Departments of Oncology and Epidemiology & Biostatistics, McGill University, Montreal

What are the challenges we face in understanding the role of HPV infection in other anatomical sites? Is HPV infection also
a necessary cause for cancers other than the uterine cervix? The answer is clearly ‘no’ but it has become increasingly clear
that HPV infection plays a dominant role in anal cancer.

Does the discovery of HPV DNA in tumor specimens from non-anogenital, non-oral sites or tissues represent evidence that
HPV is playing a causal role in these lesions? What are the causal criteria that one must consider in making causal infer-
ences? What are the methodological limitations in advancing conclusions related to causality?

The presenter will review epidemiologic and other scientific criteria that serve to assign causality for policy decisions using
research on HPV as example.

CERVIX AND VAGINA

Silvia de Sanjosé, MD, PhD
Unit of Infections and Cancer, Cancer Epidemiology Research Programme,IDIBELL, CIBERESP
Institut Catala d'Oncologia ,Hospitalet de Llobregat, Spain

Based on Globocan 2012 data, cervical cancer is the fourth most common cancer in women, and the seventh overall, with
an estimated 528,000 new cases. A large majority (around 85%) of the global burden occurs in the less developed regions,
where it accounts for almost 12% of all female cancers. Cervical cancer remains the most common cancer in women in
Eastern and Middle Africa. There were an estimated 266,000 deaths from cervical cancer worldwide in 2012, accounting
for 7.5% of all female cancer deaths. Almost nine out of ten (87%) cervical cancer deaths occur in the less developed
regions. It has been estimated that cervical cancer accounted for 7.8 million years of life lost (YLL) in women. Almost all
cervical cancer cases are attributable to HPV. When run in adequate conditions HPV DNA; HPV RNA and p16 overexpres-
sion are almost universally positive markers. A tiny fraction of cervical cancer cases of glandular origin may, however, turn
to be negative to these markers and research is ongoing to disentangle their aetiology.

Cancer of the vagina is a much rarer entity than cervical cancer. In 2008 there were 27,000 new cases of invasive vaginal
cancer worldwide. In the literature, HPV DNA ranged from 25 to 89%. Recent estimates from a large international study
showed that HPV DNA was detected in 74.2%. Preliminary data suggest that RNA and p16 overexpression confirm this
important HPV contribution.

The role of different markers to attribute HPV in cancer etiology will be discussed.



ABSTRACTS

THE CURRENT PICTURE OF VULVAR AND PENILE CANCER

L. Alemany ', S. de Sanjosé "2 on behalf of the HPV VVAP study group
(1) Catalan Institute of Oncology, Barcelona, Spain
(2) CIBER Epidemiologia y Salud Publica (CIBERESP), Spain

In this presentation, the current picture of vulvar and penile cancer regarding burden and HPV detection information will be
reviewed.

Vulvar and penile cancers are rare entities with a global annual burden of 27,000 and 22,000 estimated new diagnosis,
respectively. HPV infection is etiologically related to both of these cancers.

In a recent large scale worldwide analysis conducted at the Catalan Institute of Oncology (1), using a homogeneous proto-
col for HPV DNA testing (SPF10/DEIA/LiPA25) in paraffin-preserved tissue blocks, we reported an HPV DNA detection rate
of 29% in vulvar carcinoma (out of 1,709 cases) and 87% in high-grade preinvasive intraepithelial lesions (out of 587 cases).
Interestingly, when p16'Nk4a overexpression was considered, 25% of the vulvar carcinomas were both HPV DNA and
p16'NK4a positive. In penile lesions, the HPV DNA detection rate was of 33% in penile cancers (out of 877 cases) and 88%
in high-grade preinvasive lesions (out of 83 cases).

HPV DNA positivity was higher in warty-basaloid cases compared to other pathology diagnosis, and variability on HPV
detection by geography was observed in both cancer sites. HPV detection was higher in younger ages in vulvar cancer
while this association was not found in penile cancers.

Like in other anogenital sites, HPV16 was the most common type detected both in vulvar and penile cancers with a rela-
tive contribution among HPV DNA positive cases of 73% and 68%, respectively. HPV16/18 vaccine’s preventable fraction
among HPV positive cases was of 77% in vulvar and 70% in penile cancers.

1. de Sanjosé S, Alemany L, Ordi J, et al; HPV VAP study group. Worldwide humanpapillomavirus genotype attribution in over 2000
cases of intraepithelial andinvasive lesions of the vulva. Eur J Cancer. 2013 Nov;49(16):3450-61.

CANCERS ASSOCIATED WITH HPV: THE CURRENT CLINCIAL PICTURE - THE ANUS

C Fairley
Melbourne Sexual Health Centre, 580 Swanston Street, Carfton, Melbourne, Victoria, 3053, Australia and Central Clinical School,
Monash University Australia.

This presentation will discuss the current clinical picture of anal cancer. This will include discussion of the relatively low
incidence of anal cancer in the general population and in high risk groups, including sexual risks, HIV infection and other
immune deficiency conditions. The clinical presentation of anal cancer will be discussed including the long duration of
symptoms before presentation to a health care worker in all risks groups. The importance of improving this substantially
will be discussed because of the effect of early presentation and diagnosis has on the morbidity and mortality of the con-
dition. The current treatment recommendations will be discussed in the context of a push for earlier diagnosis and the use
of surgery for localised small tumours. The presentation will also discuss what steps should be taken in relation to patient
and provider education if diagnoses are to be made substantial earlier than they currently are. The complex and relatively
controversial issue of screening for anal cancer by cytology, high resolution anoscopy or routine regular clinical examina-
tions will also be discussed. Recommendations will be made until the data large scale studies are available to answer these
important questions
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HPV PERSISTENCE/P53 OVEREXPRESSION AND TREATMENT OUTCOME POST-ENDOSCOPIC
ABLATION OF BARRETT'S ESOPHAGUS

Shanmugarajah Rajendra, *, , 8 Bin Wang, *, + Darren Pavey, *, +, 8§ Prateek Sharma, Il Tao Yang,# Cheok Soon Lee,
#,** Neil Gupta, ¥ Madeleine J Ball, 83 Raghubinder Singh Gill, § Xiaojuan Wu.#
* Gastro-Intestinal Viral Oncology Group, Ingham Institute for Applied Medical Research, Liverpool, Sydney, New South Wales, 2170, Australia.
1 South Western Sydney Clinical School, University of New South Wales, Kensington, Sydney, New South Wales 2052, Australia.
§ Department of Gastroenterology & Hepatology, Bankstown-Lidcombe Hospital, South Western Sydney Local Health Network, Bankstown, Sydney, New
South Wales 2200, Australia.

Il Division of Gastroenterology and Hepatology, Veterans Affairs Medical Center and University of Kansas City, MO, USA.
# Department of Anatomical Pathology, South Western Sydney Area Pathology Service, Liverpool, Sydney, New South Wales 2170, Australia.

** Discipline of Pathology, School of Medicine, University of Western Sydney, Sydney, New South Wales 2751, Australia

1% Division of Gastroenterology and Nutrition, Loyola University Medical Center, Maywood, IL, USA
§§ School of Health Sciences, University of Tasmania, Launceston, Tasmania 7250, Australia.

Background & Aims: We recently reported a potential role for high-risk human papillomavirus (hr-HPV) in the pathogene-
sis of esophageal adenocarcinoma (EAC). Thus, HPV and p53 [a Barrett's dysplasia (BD) progression marker] clearance/per-
sistence was examined in relation to treatment outcome after endoscopic ablation of BD/EAC.

Methods: Forty patients with BD/neoplasia undergoing radio-frequency ablation (RFA)+/-endoscopic mucosal resection
(EMR) were analysed. Pre/post-treatment biopsies were assessed for HPV DNA, viral transcriptional markers
(E6/ETmRNA/p16INK4A) and p53 mutation.

Results: Post-ablation, 34/40 subjects eradicated dysplasia/neoplasia [squamous n=24, intestinal metaplasia, n=10]. 6/40
patients with detectable dysplasia/EAC post-treatment were positive for persistent biologically active hr-HPV (n=2) or p53
overexpression (n=4). Pre-ablation, 15 subjects were positive for biologically active HPV16/18 and 13 cleared the infection
post-treatment of which 12 eliminated dysplasia/EAC. One patient who cleared the virus post-ablation subsequently devel-
oped p53 mutation with cancer progression. 10/13 subjects with p53 overexpression (pre-treatment) cleared the mutation
after ablation and eradicated dysplasia/neoplasia, whereas 3/13 with persistent p53 mutation had ongoing dysplasia post-
treatment (p=0.004).

Conclusions: Most HPV infected BD/EAC patients cleared the infection with endotherapy. Persistent dysplasia/neoplasia
post-treatment was associated with HPV or p53 persistence.

HUMAN PAPILLOMAVIRUSES AND SKIN CANCER — THE CURRENT PICTURE

S. Smola
Institute of Virology, Saarland University, Kirrbergerstrasse, Building 47, D-66421 Homburg/Saar, Germany

Human papillomaviruses (HPVs) infect squamous epithelia and can induce hyperproliferative lesions. More than 120 differ-
ent HPV types have been characterized and classified into five different genera. While mucosal high-risk HPVs have a well-
established causal role in anogenital carcinogenesis, the biology of cutaneous HPVs is less well understood. The clinical
relevance of genus beta-PV infection has clearly been demonstrated in patients suffering from epidermodysplasia verruci-
formis (EV), a rare inherited disease associated with a high rate of skin cancer. In the normal population genus beta-PV are
suspected to have an etiologic role in skin carcinogenesis as well but this is still controversially discussed. Their oncogenic
potency has been investigated in mouse models and in vitro. The International Agency for Research on Cancer (IARC) has
classified the genus beta-HPV types 5 and 8 as “possible carcinogenic” biological agents (group 2B) in EV disease.

Here, an overview on the knowns and unknowns of infections with genus beta-PV will be given and their potential impact
on skin carcinogenesis in the general population will be discussed.



ABSTRACTS

HUMAN PAPILLOMAVIRUS (HPV) INVOLVEMENT IN OTHER CANCERS

Syrjinen, K.J., MD, PhD, FIAC'?
1 Department of Clinical Research, Biohit HealthCare Plc; Helsinki, Finland;
2 Molecular Oncology Research Center, Barretos Cancer Hospital, Barretos, SP Brazil.

In addition to genital cancer, HPV has been implicated as a potential causal agent in benign, premalignant and malignant
lesions at different anatomic sites. On the basis of the strength of evidence on this HPV association, we may distinguish
different categories of HPV lesions: 1) established, 2) emerging, and 3) controversial HPV lesions. The global annual disease
burden of all these HPV-associated malignancies was estimated recently by this author (Scand J Infect Dis, 41: Suppl. 107
and Suppl. 108; 2009). When all 3 categories are taken into account, the malignancies with established or suspected HPV
association comprise almost 5 million cases worldwide, and over 8500 cases in Finland. There is no doubt that among all
these malignant tumours attributed to HPV, HPV16 and HPV18 represent a major viral burden. Included in the list are squa-
mous cell carcinomas in the following specific anatomic sites: eye and adnexal tissues, tongue, oral cavity, pharynx, nose
and paranasal sinuses, larynx, bronchus, esophagus, anus and anal canal, skin (non-melanoma), uterine cervix, vulva and
vagina, urinary bladder & urethra, and penis. The present survey implicates that a minimum of 7.859 to 8.316 new cases
of HPV16- or HPV18-assaciated clinical lesions would be detected each in Finland. When adjusted for the European
Standard Population, the respective age-adjusted incidence rates are 137/100,000 and 145/100,000. The implications of
these data should be straightforward, but two impending challenges for designers of future HPV vaccination programs are:
1) the marked imbalance of HPV16/18 disease burden between the genders, and 2) HPV6/11 annual disease burden far
exceeds that of HPV16/18.

ECOLOGY OF HIGH-RISK HUMAN PAPILLOMAVIRUS (HR-HPV) INFECTIONS IN HETEROSEXUAL MEN (MSW),
STUDIED USING EXPRESSED PROSTATE SECRETIONS (EPS) VERSUS ANOGENITAL SAMPLES

Smelov V'Z3, Elfstrom M3, Eklund C?, Komyakov B, Dillner J3*
1 Infections and Cancer Biology Group, International Agency for Research on Cancer World Health Organization, Lyon, France,
2 Department of Urology and Andrology, North-Western State Medical University named after I.I. Mechnikov, St. Petersburg, Russia; 3 Department
of Lab Medicine, Karolinska Institutet, Stockholm, Sweden;
4 Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden

Background: Detection methods and anatomical sites for optimal HPV sampling are of high interest. While the most of studies on HPV epi-
demiology employ “standard” genital (penile/urethral) and anal samples, prostate secretion obtained during a routine urological visit might rep-
resent an additional informative sampling material for the studies in men. HPV prevalence in the (ano)genital samples and EPS specimens was
studied with a reference method from the WHO HPV LabNet global reference laboratory.

Methods: In total, B-globin positive complete sets (penile, urethral, anal swabs and prostate secretion) from 150 STl-negative Russian MSWs (age
20-58 years, sex debut 13-25 years, 1-700 life-time sex partners) attending a urology unit of a STl were collected in St. Petersburg. HPV testing and
genotyping for 13 oncogenic HPV types (IARC WHO recommendations) was conducted, using a Luminex assay.

Results: Overall, the HR-HPV prevalence was 45.3%, and 10.0%, 14.7%, 20.7% and 19.3% for anal, penile, urethral and prostate samples,
respectively. Compared to analysis of commonly used anogenital samples, studying EPS increased the HPV prevalence in this population by
7.3%. The most commonly detected HPV types were: 16, 45, 18, 59 and 51. Type 45 detection in a genital site sample was significantly asso-
ciated with type 45 detection in the anus (any 1 or 2 genital sites: p=0.0033 and any 1 or 3 genital sites: p=0.0067).

Conclusions: HR-HPV infection is commonly detected in (ano)genital sites of low-risk Russian heterosexual men. Prostate samples should be
a focus for HPV studies among high-risk groups.

The study was funded in part by Swedish Cancer Foundation. No pharmaceutical grants were received in the development of this study.

Table: The HR-HPV infection detected in (ano)genital samples from 150 heterosexual men

Anatomical sites tested, 150 men Any HR-HPV, in total HR-HPV prevalence
EPS, prostate .............. ... ... 29 19.3%

Gopenile ........ccoiiiiiiiid 22 14.7%

Uuwurethra ... 31 20.7%

Roanal ... 15 10.0%

GorUorR ... 57 38.0%
GorUorEPS ...l 59 39.3%
GorUorRorEPS .................] 68 45.3%

All anogenital but not EPS, missed cases 1" 1.3%
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CAN SELF-SAMPLING INCREASE SCREENING ATTENDANCE: A META-ANALYSIS AND SYSTEMATIC REVIEW

Verdoodt F?, Arbyn M.?
a Unit of Cancer Epidemiology, Scientific Institute of Public Health, Brussels, Belgium;

Background: Suboptimal coverage for cervical cancer screening has been identified as an important contributor to incident
cases of cervical cancer in many industrialised countries. With the introduction of high-risk HPV (hrHPV) testing as an effec-
tive primary screening option, the use of self-obtained samples (self-samples) has the potential to increase participation of
hard-to-reach women in screening.

Methods: A systematic review and meta-analysis were performed to evaluate the response rate to invitations including a
self-sampling kit for hrHPV-testing versus invitations for having a Pap smear taken by a clinician, sent to underscreened
women or women who never participated in screening.

Results: Eleven studies were found eligible. In an intention-to-treat analysis, the pooled attendance rate was 25% (95%
Cl=20-29%) in the self-sampling arm, and 11% (95% CI=6-17%) in the control arm (relative attendance rate: 2.71 [95%
Cl=1.45-5.08]). When women were invited by a door-to-door approach, instead of by mail, the pooled attendance rate was
90% (95% Cl1=73-100%) and 64% (95% CI=19-100%) for women in the self-sampling arm and the control arm, respectively
(relative attendance rate: 1.45 [95% Cl=0.83-2.53]). The relative compliance to follow-up was 0.77 (95% Cl=0.50-1.20) in
the self-sampling arm compared to the control arm. The relative detection rate of CIN2+ was 3.05 (95% CI=1.76-5.28) in
the self-sampling arm versus the control arm.

Conclusion: Considering invitation by mail, our analysis demonstrated that women who were never screened or under-
screened, were more than twice as likely to undergo screening when offered a self-sampling kit, compared to an invitation
for conventional screening.

HOW TO TRIAGE WOMEN BEING HPV-POSITIVE ON A SELF-SAMPLE:
DIRECT METHYLATION MARKER TESTING VERSUS CYTOLOGY ON AN ADDITIONAL SMEAR

V. Verhoef', R. Bosgraaf?, F. van Kemenade?, L. Rozendaal', D. Heideman', A. Hesselink', R. Bekkers?, R. Steenbergen’,

L. Massuger?, W. Melchers®, J. Bulten®, L. OverbeekS, J. Berkhof’, P. Snijders’, C. Meije
1 Department of Pathology, VU University Medical Centre, Amsterdam, the Netherlands, 2 Department of Obstetrics and Gynaecology,
Radboud university medical center, Nijmegen, the Netherlands, 3 Department of Pathology, Erasmus MC University Medical Centre
Rotterdam, the Netherlands, 4 Department of Medical Microbiology, Radboud university medical center, Nijmegen, the Netherlands,
5 Department of Pathology, Radboud university medical center, Nijmegen, the Netherlands, 6 PALGA, Houten, the Netherlands,
7 Department of Epidemiology and Biostatistics, VU University Medical Centre, Amsterdam, the Netherlands

Objectives To identify HPV-test positive women associated with cervical intraepithelial neoplasia grade 2 or worse
(CIN2+), cytology triage is accepted. However, direct cytology triage on self-sampled specimens is not reliable. We eval-
uated whether direct DNA methylation-based molecular triage on self-samples performs non-inferior in CIN2+ detection to
cytology triage on extra physician-collected samples.

Methods We invited 46,001 non-responders of regular cervical screening to submit a self- collected sample for HPV test-
ing. Women with an HPV-positive self-sample were randomised (1:1) over indirect triage by cytology or direct triage (on
the self-sample) by methylation analysis of MAL and miR-124-2 genes. Triage positive women of both groups were referred
for colposcopy. Primary endpoint was CIN2+ detection (Trial register: NTR6026).

Results 12,819 women submitted self-sampled material; 1,024 tested HPV-positive and were randomised to either molec-
ular (n=515) or cytology triage (n=509). CIN2+ detection was similar in the molecular (17.5%; 90/515) and cytology triage
group (14.7%; 75/509) (RR1.19, 95%Cl 0.90-1.57). Colposcopy referral rates were 55% (284/515) in the molecular group
and 29% (149/509) in the cytology triage group (p<0.001). Mean time to CIN2+ diagnosis was 96 days (range 22-703) in
the molecular triage and 158 days (range 42-580) in the cytology triage group (p<0.001).

Conclusions DNA methylation analysis of MAL/miR-124-2 on HPV test-positive self-samples is non-inferior to cytology triage
in CIN2+ detection. Women with molecular triage did not need an extra visit to the physician for triage testing, showed a bet-
ter compliance and shorter diagnostic track, but a higher colposcopy referral rate than women with cytology triage.



ABSTRACTS

HPV DETECTION FROM URINE- AN ALTERNATIVE FOR SELF-SAMPLING

Nicolas Wentzensen
Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, USA

Human papillomavirus (HPV) testing in urine offers a convenient approach for cervical cancer screening but has previously
suffered from limited clinical sensitivity. Recently improved approaches for urine-based HPV testing suggest that it could
achieve a performance similar to HPV self-sampling. We recently evaluated two HPV assays in urine samples from a pilot
study of women undergoing colposcopy, the Linear Array test and the Trovagen HPV assay. The sensitivity and specificity
for detection of CIN2 or greater was 96.2% and 40%, respectively, for HPV testing from cervical samples. In comparison,
urine-based Linear Array testing had a sensitivity of 80.8% and a specificity of 53.3%, respectively, while the Trovagene
assay had 92.3% sensitivity and 29% specificity, respectively. These results suggest that urine-based HPV testing may be
an alternative approach for cervical cancer screening, especially in low resource settings with limited infrastructure for
clinic-based collection of cervical samples. Larger studies are warranted to compare the performance of urine testing to
established self-sampling and clinician-sampling approaches.

SELF-SAMPLING IN CERVICAL SCREENING

Daniélle A.M. Heideman, PROHTECT study team*.
Department of Pathology, VU University Medical Center Amsterdam (VUmc), Amsterdam, The Netherlands

*) PROHTECT study team: CJ Meijer, FJ van Kemenade, VM Verhoef, AT Hesselink, RD Steenbergen, J Berkhof, PJ Snijders, RP
Bosgraaf, M Gok, L Rozendaal, RL Bekkers, LF Massuger, WJ Melchers, J Bulten, LI Overbeek, AL de Vries, M Babovi¢, JW Spruyt, F
Voorhorst, JA Belién.
(1) Department of Pathology, VUmc, Amsterdam, Netherlands.
(2) Department of Obstetrics and Gynaecology, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.
(3) Department of Pathology, Erasmus MC University Medical Centre Rotterdam, Netherlands.
(4) Department of Medical Microbiology, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.
(5) PALGA, Houten, Netherlands.
(6) Department of Epidemiology and Biostatistics, VUmc, Amsterdam, Netherlands.
(7) The Screening Organisation, The Netherlands

Studies have shown that offering self-sampling for HPV testing (HPV self-sampling) can improve the attendance to the cer-
vical screening program. Pooled data from two self-sampling studies (PROHTECT-1 and -2) show that HPV self-sampling
targets a substantial portion of non-attendees of all ethnic groups who have not regularly been screened. The data indicate
that HPV self-sampling reaches the women at highest risk of cervical cancer. Several studies have reported that HPV self-
sampling can have a similar sensitivity for CIN2+ as HPV testing on a cervical scrape obtained by a physician, although
this may depend on the self-sampling device, HPV testing method and protocols used. In case the use of a given HPV test
and self-sampler is clinically non-inferior to HPV testing on physician-collected cervical scrapes, HPV self-sampling may not
only be used to complement current screening programs by increasing screening coverage, but may also be offered as alter-
native to all women invited for cervical screening. Self-sampled material is not suitable for cytomorphological analysis, and
therefore cytology cannot be used as a direct triage method on HPV-positive self-samples. Alternative triage tools for HPV-
positive women are available and feasible on self-samples, such as DNA methylation analysis, and clinically perform simi-
larly as cytology triage testing on a physician-collected cervical scrape (PROHTECT-3). Altogether, HPV self-sampling
combined with molecular triage opens the possibility of full molecular cervical cancer screening.
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EVIDENCE FOR LATENCY IN HIV-INFECTED WOMEN

Patti E. Gravitt, PhD, MS
Professor, Dept of Pathology
University of New Mexico Health Sciences Center
Albuguerque, NIV USA

Natural history studies have consistently documented that 90% of HPV will become undetectable within 1-2 years of first
detection. It remains unclear, however, whether the transition from HPV DNA positive to HPV DNA negative states in HPV
natural history studies reflects viral clearance in the form of complete viral eradication, or immunologic control of the viral
infection below limits of detection or establishment of latency. Even among immune competent women, a non-negligible
proportion of type-specific HPV ‘infections’ which become undetectable are found to reappear; however methodological lim-
itations preclude accurate estimation of what proportion of these ‘recurrent detections’ represent re-infection versus reac-
tivation of latent infection. Data from several large natural history studies of HPV comparing HIV-infected to HIV-uninfected
women demonstrate a profound influence of immune suppression on both HPV incidence detection, as well as HPV persist-
ence, independent of sexual behavior differences. These data suggest that a proportion, perhaps a majority, of the relative
increase in cervical HPV incident detection among HIV-infected compared with HIV-uninfected women results from a com-
promised ability to retain control of latent virus infection, rather than an increased susceptibility to new infection. The impli-
cations of virologic control rather than clearance on clinical care of the HIV-infected woman will be discussed.

EVIDENCE FOR AND CONSIDERATION OF THE POTENTIAL IMPLICATIONS OF HPV LATENCY AND REACTIVATION
IN OLDER WOMEN

Anne F. Rositch, PhD, MISPH
Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

HPV infection is acquired rapidly following sexual debut, with a resulting peak in HPV prevalence in young adults in the
United States. However, the pattern of age-specific HPV prevalence varies by geography and population, and a second peak
in HPV prevalence around middle-age has been reported in several other countries. The causes of the second peak of HPV
prevalence at older ages have not been elucidated, but have been suggested to be due to

(1) new sexual exposures,

(2) a cohort effect,

and/or (3) reactivation of latent infection.

Data will be presented to support that the variable presence and magnitude of the second peak of HPV prevalence at older
ages may be due to a combination of all three of these factors. Given the mounting observational data to support the poten-
tial for HPV latency and reactivation in aging and older women, the clinical implications that this may have on cervical can-
cer risk, perception, and screening will be discussed.
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HPV IMMUNOLOGY, GENITAL VS ORAL

Sjoerd H. van der Burg
Department of Clinical Oncology, Leiden University Medical Center, Leiden, the Netherlands

OBJECTIVES: The human papillomavirus type 16 (HPV16) induces cancers in the cervix and in the oropharynx, which by
nature is a stronghold of immunity. Here we compared the local immune response of both tumor regions in order to under-
stand what part of the immune system is required for optimal therapy responses.

METHODS: Comprehensive cohort studies in which immunohistochemical, flowcytometric and functional data of isolated
tumor-infiltrating immune cells were correlated to the clinical course of patients.

RESULTS: In both cervical and oropharynx squamous cell carcinoma'’s the presence of a dense infiltrate with CD8+ T-cells
and low numbers of suppressive T cells is beneficial for clinical outcome and form an independent prognostic factor. While
in cervical cancer a strong intraepithelial infiltration of matured M1 macrophages also is an independent prognostic factor
for survival, the presence of M2 macrophages did not have a major impact whereas they were associated with poor out-
come in oropharyngeal cancer. Analysis of the local T-cell response revealed the presence of HPV-specific T cells in ~50%
of both cancer types. Notably, the detection of intratumoral HPV16-specific T-cell reactivity coincides with a better CD8 T-
cell infiltration and a tumor-rejecting myeloid immune profile. Moreover, our preliminary data reveal that patients with
HPV16-specific T-cell reactivity display a longer recurrence free period.

CONCLUSIONS: Intratumoral HPV16-specific T cells are associated with a stronger tumor-rejecting immune signature and
clinical response to standard therapy. Thus, strategies to increase the number of HPV-specific T cells in the tumor are war-
ranted to enhance clinical responses to standard therapy.

IMMUNOLOGY OF REGRESSION VS PERSISTENCE.

Anna-Barbara Moscicki, MD
University of California, San Francisco

The host immune response is thought to be the key player in control of HPV infections. Innate immune responses are impor-
tant initially whereas the development of a cell-mediated immune response is critical for clearance of a persistent infection
and likely protection of future exposures. HPV has developed strategies to avoid detection by both the innate and adaptive
immune arms. Key players in the innate arm include natural killer cells, dendritic cells (DC), Langerhans (LC) and ker-
atinocytes. Most of these cell types promote cytokine-mediated pro-inflammatory responses. In addition, to the release of
these pro-inflammatory cytokines, innate immune response can trigger the development of adaptive immune responses.
One of the most criticial innate immune responses is linked to the activation of toll-like receptors (TLRs) which recognize
imprinted pathogen associated molecular patterns. These allow for early non-specific recognition of pathogens. Numerous
cells have TLRS including DC, LC and keratinocytes. TLRS are found on the cell surface as well as endosomal. The endoso-
mal TLRS (TLR 3, 7, 8 and 9) play an important role for viral infections. Activation of these TLRs result in production of TNF
alpha, IL-8, CCL2, CCL20, CXCL9 and type 1 IFN. HPV 16 appears to be able to downregulate TLRs as part of their ability
to downregulate immune responses. We showed that persistence of an incident HPV 16 infection was associated down-
regulation of TLRs 3, 7,8 and 9.

We also showed that TLR expression was closely associated with the development of cytotoxic T cell response resulting
in HPV clearance underscoring the importance of TLRS in developing cell -mediated immune response. We also have evi-
dence that TLRs also may play a role in clearance of CIN 2/3 lesions.

Migration of antigen presenting cells (APC) are also important for immune responses. HPV can modulate these functions.
E6 and E7 down regulated E-cadherin disrupting the adhesion of keratinocytes to LC. Severe dysplastic lesions show little
to no expression of several adhesion/costimulatory molecules (e.g.CD11a, CD50) underscoring an environment with little
ability to present antigen. In conclusion, HPV persistence is likely a combination of defective host immune responses and
the ability of specific HPVs to downregulate the immune response. Further data that underscores the importance of immune
responses and TLRs is the successful use of TLR agonists in therapeutic trials.
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NOVEL APPROACHES FOR THERAPEUTIC VACCINATION OF HPV-ASSOCIATED NEOPLASIA

Miriam Reuschenbach
Department of Applied Tumor Biology, Institute of Pathology, University of Heidelberg and Clinical Cooperation Unit Applied Tumor
Biology, German Cancer Research Center (DKFZ), Heidelberg, Germany

Therapeutic vaccines for patients with HPV-associated neoplasia are considered interesting strategies for improved treat-
ment approaches. Classically the viral oncogene products E6/E7 have been used as antigens in clinical studies. Clinical
responses have been reported in single studies from patients with precancer. The induction of successful treatment
responses in cancer patients appears more challenging. The given room for improved therapeutic approaches motivated us
to develop a strategy complementary to the frequently used viral antigens. The cellular protein p16'NK4 is strongly overex-
pressed in HPV-associated precancers and cancers. The up-regulation of p16'Nk4a expression levels as an early consequence
of HPV-mediated transformation renders the protein an interesting target for novel treatment approaches. Therapeutic vac-
cination using a p16'Nka peptide has been recently tested by us in a clinical phase I/lla study. Vaccination of patients with
advanced HPV-associated cancers was well tolerated and resulted in cellular and humoral immune responses against the
p16'NK4a peptide. Combined with the development of novel p16™Ka.containing vaccine constructs aiming at a further
improved immunogenicity, the approach is currently being translated into the next study phase to show clinical efficacy.

THE ROLE OF NATURAL IMMUNE CONTROL IN THE EFFECTIVENESS OF NON-IMMUNE TREATMENT

Andreas M. Kaufmann
Clinic for Gynecology, Charite-Universitdtsmedizin Berlin, Germany

Control of HPV infections, persistence of disease, and natural regression are related to the immune system of an individual.
Immunologically compromised patients (iatrogenically or by HIV infection) have a higher burden of disease and faster lesion
development. HPV has evolved to maintain a low profile during its life cycle, avoiding to activate immunity, and in addition has
immunosuppressive features that are tolerogenic to the viral antigens. Treatments based on specific or generic immunostim-
ulation have shown some therapeutic success and can be enhancing clearance of infection. Basically an inflammation is
induced and natural viral antigen is presented in an immunogenic context. Similarly, during non-immune treatment (e.g.
cryotherapy, laser destruction, biopsy and surgery) inflammation can be induced and the immunosuppressive balance kept by
the virus can be disturbed inducing immune responses. Such responses may be local and not measurable systemically.
However, they may be important to support clinical regression and long lasting protection from recurrence or reinfection.
Unfortunately, few evidence exists for the significance of these immune responses induced by ablative or surgical methods to
date. Potential mechanisms will be reviewed.
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EPITHELIAL TARGET CELL IN CERVICAL CARCINOGENESIS — CURRENT CONCEPTS AND OBSERVATIONS

0. Reich "), S. Regauer 2
Department of Obstetrics and Gynecology, (2) Institute for Pathology; Medical University of Graz, Austria

Since decades it has been suspected that HR-HPV targets specific cells in the cervix but none have been unequivocally iden-
tified.

There are three types of cervical epithelia; the original squamous epithelium of vaginal Muellerian origin, and the metaplastic
squamous epithelium and the columnar epithelium of uterine Muellerian epithelial origin. All types of epithelia can be infected
by HR-HPV. Infection occurs when minor trauma exposes the cell membrane of reserve and basal cells of cervical epithelium
to HR-HPV. Binding via a yet unknown cellular receptor leads to a conformational change of HPV with cellular uptake of HPV
by presumed endocytosis. After infection, HPV genomes may persist in episomes in low copy numbers. According to the most
widely accepted model, expression of viral genes in individual infected reserve/basal cells leads to lateral extension of the ini-
tial HPV-infected cell clone. Persistent HR-HPV infection is strongly associated with progression to HSIL, AIS and invasion.

2 major theories with respect to epithelial target cell of cervical carcinogenesis exist: The SCJ-cell theory and the reserve cell
theory.

SCJ-cell theory: Most HSIL and SCC arise from a small cuboidal cell population at the SCJ characterized by a unique gene
expression signature and expression of specific biomarkers (CK 7 and others). The transformation zone (TZ) itself is not con-
sidered a major site of HSIL/SCC development.

Reserve cell theory: Most HSIL and SCC are of reserve cells origin. Reserve cells are small cuboidal cells concentrated at the
SCJ but also present in the entire columnar epithelium, although at lower frequency. They are characterized by expression of
the p53 homolog p63 and cytokeratin 17. HR-HPV-infection of reserve cells produces a flat, immature appearing HSIL, erro-
neously referred to as atypical immature metaplasia. HR-HPV-infected metaplastic squamous epithelium of reserve cells origin
gives rise to LSIL and HSIL. The SCJ and the entire TZ (uterine Muellerian origin) but not the original squamous epithelium (vagi-
nal Miillerian origin) of the cervix are major site of HSIL/SCC development.

Further studies using HPV detection methods that preserve tissue morphology and tissue culture experiments may help to
evolve these theories.

POLYMORPHISMS OF THE HUMAN LEUKOCYTE ANTIGEN DRB1 AND DQB1 GENES
AND HPV INFECTION IN THE LUDWIG-MCGILL STUDY

AM Rodriguez', PS de Araujo-Souza?, PC Maciag?®, LL Villa*, EL Franco', for the Ludwig-McGill Cohort Study.
1 Division of Cancer Epidemiology, McGill University, Montreal, Canada
2 Universidade Federal Fluminense, Niteroi; Instituto Nacional do Cancer, Rio de Janeiro, Brazil
3 Takeda Global Research and Development, Chicago, USA
4 Faculdade de Medicina, Universidade de Sao Paulo, Sdo Paulo, Brazil

Objectives: In 2002, we investigated whether polymorphisms in the human leukocyte antigen (HLA) class Il loci HLA-DRB1
and —DQB1 were associated with the prevalence and persistence of human papillomavirus (HPV) infection in the Ludwig-McGill
cohort in Southern Brazil. In this follow-up analysis with high-resolution HLA genotyping we investigated whether the polymor-
phisms previously shown to be associated with risks of prevalence and persistence were maintained in a subcohort of 1324
women from the original study.

Methods: Period-prevalence (ever positivity) of HPV infection was defined over the first year of follow-up on the basis of 4 vis-
its every 4 months. Prevalence, persistence, and long-term persistence were defined for HPV16, low-risk HPV types, high-risk
HPV types, and any HPV infections. The associations between HLA polymorphisms and HPV infections were estimated using
unconditional logistic regression analysis adjusted for age and race.

Results: The DRB1*1601-DQB1*0502 and the DRB1*04-DAQB1*301 haplotypes were associated with a 6-fold and a 1.5 fold
increase, respectively, in risk for any HPV infection prevalence. Similarly, the DQB1*0502 allele was associated with an almost
8-fold increase in risk for persistent HPV infection.

Conclusions: These results support that previously demonstrated polymorphisms, although not all of the originally studied alle-
les were associated with risk of HPV infection and persistence.
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UNIQUE FUNCTIONS OF THE HIGH RISK HPV ONCOPROTEINS.

L. Banks
Tumour Virology Laboratory, ICGEB, Padriciano 99, I-34149 Trieste, Italy.

Despite intensive investigation there are still major questions about why infection with so-called high-risk (HR) and low-risk
(LR) alpha HPV types can give such different clinical outcomes. The roles played by the two major viral oncoproteins, E6 and
E7, in the development and maintenance of tumourigenic phenotypes are critical. Biologically, E6 and E7 display activities con-
sistent with their respective associations with cancer, with HR E6 and E7 inducing cell immortalisation and cancers in animal
models, whereas LR E6 and E7 exert little effect in such assays. Biochemically the differences are often less well-defined. This
is not surprising, considering the similarities in the respective viral life cycles.

Recent studies have used proteomic approaches to identify distinctive interacting proteomes for the HR and LR E6 and E7
oncoproteins. A group of cellular targets that are unique to HR E6 are cellular PDZ domain-containing proteins, many of which
control diverse cellular processes, including cell-cell contact, mobility and polarity. Comparison of different HR E6 oncoproteins
reveals specific patterns of PDZ protein recognition by different HR viruses, with prevalent types, such as HPV-16 and HPV-18
having a broader spectrum of targets than the less prevalent HPV types. Furthermore, PDZ recognition is regulated by post-
translational modification of E6, indicating that alterations in E6-substrate interactions will occur during the viral life cycle, and
may be important during HPV-induced malignancy. Intriguingly, these activities of E6 appear to offer an alternative means by
which HR E6 oncoproteins can overcome p53 function.

VIRAL GENE ACTION DURING HPV-INFECTION AND CARCINOGENESIS
— IMMUNE EVASION STRATEGIES AND PERSISTENCE

S. Smola
Institute of Virology, Saarland University, Kirrbergerstrasse, Building 47, D-66421 Homburg/Saar, Germany

Human papillomaviruses (HPVs) infect squamous epithelial cells of skin or mucosa giving rise to hyperproliferative lesions. A
subgroup of high-risk genus alpha HPVs induces human anogenital malignancies, i.e. cervical cancer. In contrast, genus beta
HPV, such as HPV5 or 8, are associated with non-melanoma skin cancer in epidermodysplasia verruciformis (EV) patients. An
important question is, how these HPVs escape local immune control during infection and at later stages of carcinogenesis
allowing their persistence in the epithelium. Our studies demonstrate that HPV-infected cells substantially re-program the func-
tion of professional antigen-presenting cells, which are the bridge between innate and adaptive immunity. A striking observa-
tion in HPV lesions was the lack of Langerhans cells as well as a substantial reduction of the Langerhans cell attracting
chemokine CCL20. Using molecular tools, we unraveled how the HPV E7 oncoprotein directly interferes with a novel pathway
of CCL20 chemokine expression in the epithelium and with Langerhans cell recruitment. Of note, at later stages in cutaneous
and cervical carcinogenesis we observed extensive stromal inflammatory infiltrates, predominantly with myeloid cells includ-
ing dendritic cells. Although dendritic cells differentiated well in the presence of HPV-infected cells, they were functionally dis-
turbed. Importantly, they lost their ability to migrate towards lymph node homing chemokines, which is necessary to initiate
adaptive immune responses. Instead, recruited myelomonocytic and dendritic cells were instructed by the HPV-transformed
cells to produce the tumor-promoting matrix-metalloproteinase MIVIP-9 locally in the tumor. Both, the suppression of immune
functions and pro-tumorigenic activities of the myeloid cells were driven by interleukin-6, a cytokine produced by the HPV-
transformed cells. In summary, our studies have unraveled novel molecular mechanisms of virus-host interactions critical for
evading host immune defense and providing a microenvironment that is conducive to persistent HPV infection and carcinogen-
esis. They may provide the basis for novel therapy approaches.
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COMMERCIALLY AVAILABLE HPV TESTS: GLOBAL OVERVIEW AND FUTURE CHALLENGES

Poljak M
Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

Objectives: Testing for high-risk HPV is an invaluable part of clinical guidelines for cervical carcinoma screening, management
and treatment.

Methods: As of October 2014, at least 150 distinct commercial tests for detection of alpha HPVs and at least 95 variants of
the original tests are available at the global market. The available commercial HPV tests have been provisionally divided into
six main groups: (i) hrHPV DNA tests, (ii) hrHPV DNA tests with concurrent or reflex partial genotyping for the main hrHPV
types, (i) HPV DNA full genotyping tests, (iv) HPV DNA type- or group-specific genotyping tests, (v) hrHPV E6/E7 mRNA tests,
(vi) in situ hybridization based HPV tests.

Unfortunately, only a subset of commercial HPV tests has documented clinical performance for any of the standard HPV test-
ing indications. For more than 70% of HPV tests on the global market, no single publication in peer-reviewed literature can be
identified. It should also be stressed that in contrast to commercial kits for “classical” molecular microbiology targets, the great
majority of HPV tests currently on the market does not contain sample extraction part and number of them don’t even mention
nucleic acid extraction methodology in their manufacturer’s instructions.

Conclusions: Manufacturers of HPV tests are urged to put more effort into evaluating their current and future products analyt-
ically, using international standards, and for all standard HPV testing clinical indications, using internationally agreed standards
and clinically validated endpoints. Since extraction of nucleic acids is an invaluable part of the whole HPV testing procedure
we urge manufacturers of HPV tests to put substantially more effort into this initial and crucial step of molecular testing.
Manufacturer independent evaluations of HPV tests and publication of the evaluation results in peer-reviewed journals is also
crucial. We predict that the number of commercial HPV tests will continue to increase in the near future, due to promising mar-
keting opportunities. Namely, in contrast to “classical” molecular diagnostic microbiology testing areas which are considered
very mature with expected annual growth rates 2-5%, annual growth rates of HPV tests selling are expected to remain as high
as 20% at least through 2016.

CLINICALLY ORIENTED EXTERNAL QUALITY ASSURANCE PROGRAMMES FOR HPV DIAGNOSTIC TESTS:
URGENT NEED.

Francesca Carozzi
Ispo Florence ltaly

The introduction of the HPV test as a primary screening test causes important changes in the screening system based on cytol-
ogy. In some countries, the standardization of cytology (Pap-Test) is difficult to implement and to maintain . Hr-HPV test is
more easily standardized, easier to implement and to maintain of the guidelines for the hr-HPV testing are followed , if a HPV
test ,clinically validated for screening purpose, is used and if internal and external quality assurance system is in place in the
laboratory. Theoretically a strong reproducibility is achievable in all laboratories (developed and developing countries). In organ-
ised population-based screening programmes the interval after a negative primary HPV test is 5 years, so a HPV laboratory
must produce robust results not only in order to avoid false positives but also false negative. In fact a HPV negative result
means that a woman will not be invited by screening over the next five years. The HPV laboratory has to be in place an inter-
nal and external quality control system. HPV testing starts with sample collection so consistent method for collection and han-
dling is needed to provide comparable results over time and between laboratories. Another important aspects are the time and
temperature of storage the samples. Endogenous Quality control to control for cellularity and/or reaction inhibition become an
increasingly pertinent question for HPV primary screening.

The laboratory involved in HPV screening program has to provide the infrastructure and environment to deliver the assay
robustly, a demonstration of competence monitored through regular competency assessment, set up of quality system and
framework to monitor performance longitudinally. Each laboratory must produce SOP identifying how a member of the staff or
a new operator has to be trained including a competency test through ‘Validation Panel’. Laboratories undertaking HPV testing
must include in every run IQC samples in addition to required kit controls. The Lab has to participate in EQA clinically oriented
and in the same medium used for collect the clinical samples. The EQA must consent to the community a comparison between
the results form different validated HPV screening tests and able to evaluate all 12 HR HPV types in an annual cycle. There are
several accreditate EQA for HPV but the results are not elaborated in a way to consent a comparison between different HPV
screening validated tests and not include samples collected in the several collection medium available.
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INTERNAL QUALITY CONTROL REQUIREMENTS AND EXTERNAL QUALITY ASSURANCE PROGRAMS
FOR COMMERCIAL AND IN-HOUSE HPV GENOTYPING TEST: CURRENT STATUS

C Eklund', K-L Wallin?, O Forslund® and J Dillner’
1) Departments of Laboratory Medicine, Medical Epidemiology & Biostatistics, Karolinska Institutet, Stockholm, Sweden
2) Equalis, Uppsala, Sweden
3) Skane University Hospital, Malmd, Sweden

Objectives: Accurate and internationally comparable HPV DNA detection and typing methodology is essential both for
research on HPV vaccines, and for effective monitoring and implementation of HPV vaccination programs as well as introduc-
tion of primary HPV screening. Accreditation of clinical laboratories normally requires participation in an external quality assur-
ance program.

Method: The HPV LabNet regularly issues international proficiency studies of HPV DNA genotyping assays. Participating lab-
oratories were asked to perform HPV typing using one or more of their usual assays on 43 coded samples composed of puri-
fied whole genomic plasmids of sixteen HPV types (HPV6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68a and 68b)
in a background of human cellular DNA. Proficient typing required detection in both single and multiple infections of 50
International Units of HPV 16 and HPV 18 DNA/ 5ul and 500 genome equivalents in 5 ul for the other types, with at least 97%
specificity.

Results: The 5" international proficiency study was distributed in the autumn 2014. In the study 2013 a continued trend
towards increased sensitivity and specificity was seen compared to the proficiency panel results from previous years. In 2013,
44% (59 out of 136) of the data sets were 100 % proficient for detection of at least one type and 30% of the data sets were
proficient for all sixteen HPV types. This is a definite improvement compared to the first panel results from 2008 when 23%,
<25 data sets were fully proficient. More than 30 different HPV commercial genotyping assay methods were used 2013 as
well as several in-house assays. Many commercial tests have an internal control making it easier to control the standardised
performance. However there was no difference in proficiency in the 2013 study between commercial and in-house assays.
Conclusions: A continuing global proficiency program has documented an improvement in comparability and reliability of HPV
genotyping assay performance worldwide.

NOVEL HPV TYPES BEYONG HPV 150: AN OVERVIEW

Joakim Dillner, Carina Eklund and Davit Bzhalava
International HPV Reference Center, Karolinska Institutet, Stockholm, Sweden

Established Human Papillomavirus (HPV) types, up to HPV202, belong to 49 species in 5 genera. International standardization
in classification and quality standards for HPV detection is ensured by the International HPV Reference Center.
The center

i) receives clones of potentially novel HPV types, re-clones and re-sequences them. If confirmed, an HPV type number is
assigned and posted on www.hpvcenter.se.

ii) distributes reference clone samples, for academic research, under Material Transfer Agreements agreed with the originator.
iii) provides preliminary checking of whether new sequences represent novel types

and iv) issues international proficiency panels for HPV genotyping.

The rate of HPV type discovery is increasing, probably because of metagenomic sequencing. The y-genus today contains 79

HPV types and 27 species, surpassing the oc and  genera with 65 and 51 HPV types, respectively. The novel HPV types
beyond HPV150 will be reviewed.
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GLOBAL GENOMIC DIVERSITY OF HPV6 AND HPV11

Jelen MM', Chen Z, Kocjan BJ, Burt FJ, Chan PKS, Chouhy D, Combrinck CE, Coutlée F6, Estrade C, Ferenczy A, Fiander
A, Franco EL, Garland SM, Giri AA, Gonzalez JV, Groning A, Heidrich K, Hibbitts S, HoSnjak L, Luk TNIM, Marinic K,
Matsukura T, Neumann A, 0Strbenk A, Picconi MA, Richardson H, Sagadin M, Sahli R, Seedat RY, Seme K, Severini A,
Sinchi JL, Smahelova J, Tabrizi SN, Tachezy R, Tohme S, Uloza V, Vitkauskiene A, Wong YW, Zidovec Lepej S,

Burk RD, Poljak M
1 Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia;

OBJECTIVES To investigate the global HPV6/11 genomic diversity and phylogenetic relationships among the most variable
HPV6/11 complete genome (CG) variants.

METHODS In total, 530 HPV6 and 207 HPV11 isolates from the anogenital and head and neck anatomical regions were
obtained from six continents. Isolates were analysed in regions: E5a-Ebb-L1-LCR and the most divergent were selected for CG
sequencing. We constructed maximum likelihood (RAXML) phylogenetic trees, assigned (sub)lineages, identified (sub)lineage-
specific SNPs and statistically evaluated the geographical and clinical associations among HPV6/11 genomic variants.

RESULTS In total, 130 and 14 CGs were obtained for HPV6 and HPV11, respectively. Pairwise heterogeneities of 190 HPV6
CGs (130 from our study, 60 from GenBank) and 63 HPV11 CGs (14 from our study, 49 from GenBank) were 1.6% and 1.4%,
respectively. Global phylogenetic trees revealed two lineages (A and B) and five sublineages: B1-B5 for HPV6 and two lineages
A and B and four sublineages A1-A4 for HPV11. Among HPV6 variants lineage B prevailed globally, lineage A in Asia and sub-
lineage B3 in Africa and Americas. Sublineages B1 and B3 were associated with anogenital infections and B3 showed higher
odds for infection in females. Among HPV11 variants sublineage A2 prevailed globally, while newly assigned lineage/sublin-
eages B, A3 and A4 consisted of one African, one North American and one European variant, respectively.

CONCLUSIONS This is the first extensive work on globally circulating HPV6/11 genomic variants. Preliminary results suggest
the existence of novel HPV6/11 lineage/sublineages, with HPV6 variants exhibiting some degree of ethnogeographic, gender
and/or disease predilection in their distribution.

OVERVIEW OF THE COHEAHR CONSORTIUM AND SELF-SAMPLING FOR PRIMARY HPV SCREENING

Johannes Berkhof
VU University Medical Centre, Amsterdam, The Netherlands

In the CoheaHr project funded by the European Committee (www.coheahr.eu), (cost-) effectiveness of different preventive
strategies for human papillomavirus (HPV)-related cancers will be compared. The goal is to build a reliable and comparable
evidence base on the (cost-) effectiveness of preventive policies implemented under country-specific preventive services
conditions. The evidence base will enable policy makers to make informed decisions on HPV prevention strategies which
will strengthen health systems in Europe.

To achieve this goal, a set of specific tasks will be carried out. Three randomized trials will be performed in organized screen-
ing settings to determine: i) whether self-collection of specimens for HPV DNA testing is an effective and feasible alterna-
tive for physician-based sampling, ii) whether screening intervals can be extended in women vaccinated at young age, iii)
whether vaccinating women two years before entering the screening program will favor the use of HPV screening.
Furthermore, a feasibility study will assess the acceptability of HPV vaccination among screen-eligible women aged 25-45
years. Finally, transmission models, longitudinal analyses of European screening cohorts as well as meta analyses will con-
tribute to the evidence base on program impact on HPV infection, cancer rates and mortality rates.

The first of the three randomized trials, i.e. the HPV self-sampling screening trial, will be performed as a randomized pilot
implementation trial in the Dutch and Finnish organized screening settings. The main aim is to determine whether self-sam-
pling for HPV testing is non-inferior to physician-sampling in terms of detection of CIN2/3. In addition, screening uptakes of
self-sampling and physician-sampling will be compared and the cost-effectiveness of self-sampling as an alternative to
physician-sampling will be assessed.
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COMPARING HEALTH SERVICES INTERVENTIONS FOR THE PREVENTION OF HPV-RELATED CANCER

Berkhof, H., Dillner, J., Ronco, G., Baussano, l., Bosch, X., Arbyn, M., Veldhuijzen, N, Lehtinen, V.
on behalf of the CoheaHr consortium

Important progress has been made in the field of HPV-disease prevention with the development and implementation of HPV
vaccines and HPV DNA screening. How the different modes of implementation affects the results is the subject of the
CoheaHr European Union excellence project in Comparative Effectiveness Research. In CoheaHr, the (cost-) effectiveness
of different European preventive strategies will be compared. The goal is to build a reliable and comparable evidence base
on the (cost-) effectiveness of these policies implemented under country-specific preventive services conditions.

To achieve this goal, a set of specific tasks will be carried out. Three randomized trials will be performed in organised
screening settings to determine: i) whether self-collection of specimens for HPV DNA testing is an effective and feasible
alternative for physician-based sampling, ii) whether screening intervals can be extended in women vaccinated at young
age, iii) whether vaccinating women two years before entering the screening programme will favour the use of HPV screen-
ing. The first and third randomized trials are multi-country trials whereas the second trial will be carried out in a cohort of
Finnish women vaccinated in 2007. For unvaccinated, 25-45 year old women participating in screening, acceptability and
general feasibility of HPV vaccination will be studied in a multi-country demonstration survey. Comparisons by transmission
models are included to provide long-term projections for cancer incidence and mortality. Furthermore, the establishment of
a standardized joint European data warehouse will be continued and extended for (continuous) evaluation of comparative
effectiveness of screening and vaccination policies in Europe. Finally, there will be an ongoing effort for producing system-
atic reviews and meta-analyses which provide a sustainable resource for evidence.

CoheaHr will provide a strong evidence base to enable policy and other decision makers to make informed decision-mak-
ing on HPV prevention strategies, thereby contributing to strengthening health systems and health services interventions in
Europe.

IHPV CLEARANCE RATES: IMPACT ON CERVICAL CONTROL STRATEGIES.

Guglielmo Ronco!"), Martyn Plummer'?).
(1) CPO Piemonte, Turin, Italy
(2) IARC, Lyon, France.

Objectives. Estimating genotype-specific clearance and progression to high-grade cervical intreaepithelial lesion (hgCIN)
of prevalent infections by papillomavirus (HPV) according to and time from detection. Studying the effect of women'’s age.

Methods. The analysis is based on the data of the NTCC randomised controlled trial. In the intervention arm of this study,
HPV positive women were referred to colposcopy. If no CIN grade 2 or more was detected at colposcopy then women were
recalled each year for new HPV testing and cytology. This procedure continued until two consecutive negative HPV tests
were obtained. Women in follow-up were referred to colposcopy if cytology was ASCUS or more severe. Progression to
hgCIN is considered to enhance viral persistence and, conversely, viral persistence is necessary for progression to hgCIN.
Therefore data are being analysed according to a model for competing endpoints: progression and clearance. In addition,
the presence/absence of HPV infection and of hgCIN can be observed only in the occasion of new HPV tests or colpo-
scopies. Thus a model for interval-censored data is applied.

Results. Rates of infection clearance and of progression to hgCIN by genotype and by interval from in detection of the infec-
tion will be presented, together with variations of these rates by women's age.

Conclusions. These results will be relevant for knowledge of the natural history and for use in mathematical models for the
evaluation of different screening and vaccination strategies.
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THE COMBINED VALUE OF HPV SCREENING AND HPV VACCINATION FOR MIDDLE AGED WOMEN

F Xavier Bosch
Institut Catala d’Oncologia

n spite of the availability of cervical cytology and HPV screening technologies and more recently, of prophylactic HPV vac-
cines, cervical cancer remains amongst the three most common cancers in women and consistently the second most com-
mon in developing countries. In Europe, some 50,000 new cases of cervical cancer occur yearly with a 40 to 60 % mortality
rate and great social inequality.

HPV screening has proven to be able to clear prevalent lesions / women at high risk with sensitivities greater than 90% and
with technology adaptable to many environments. HPV screening is only slowly replacing cytology as the primary screen-
ing option.

Current HPV vaccination programs in most countries target single or few cohorts of girls and young women. Phase llI clin-
ical trials with vaccines against HPV 16 and 18 have recently shown that protection is also very high for adult women (to
ages 45+) provided they are HPV DNA negative at the time of vaccination. A novel HPV vaccine (V503) is expected to be
licensed in 2015/6 including antigens to 9 HPV types (6, 11, 16, 18, 31, 33, 45, 52 and 58) that cover 90% of the infections
that cause cervical cancer worldwide.

Extending the age of vaccination to adult women combined with an adequate HPV screening and triage algorithm should
be able to dramatically reduce mortality in areas of high risk and moreover, these campaign type approaches have the
potential to advance the reduction of cervical cancer incidence and mortality as compared to the time table in the reduc-
tions expected if only current programs of vaccination adolescent girls are maintained.

A COCHRANE REVIEW ON PROPHYLACTIC VACCINATION AGAINST HUMAN PAPILLOMAVIRUSES
TO PREVENT HPV INFECTION AND CERVICAL PRECANCER

Marc Arbyn', Lan Xu', Cindy Simoens?, Pierre PL Martin-Hirsch®, Lauri Markowitz*
1 Unit of Cancer Epidemiology, Scientific Institute of Public Health, Brussels, Belgium; 2 Laboratory of Cell Biology and Histology, University of Antwerp, Antwerp,
Belgium, 3 Gynaecological Oncology Unit, Royal Preston Hospital, Preston, UK; 4 Centers for Disease Control and Prevention, Atlanta, GA, USA

Objective A Cochrane review was conducted to evaluate HPV vaccine safety and efficacy (protection against cervical HPV16/18 infection as well as cervical
precancer associated with these types and irrespective of HPV types). The following groups were distinguished: women without evidence of a high-risk HPV
infection, without evidence of HPV16 and HPV18 infection, and all women regardless of HPV status at enrolment.

Methods Only randomised trials phase Il and IIl were included. The Cochrane Collaboration's tool for risk of bias. Risk ratios and vaccine efficacy measures (vac-
cine versus placebo) were computed and subsequently pooled using random effects models and the inverse of the variance to weight each study into the meta-
analysis. Meta-regression was used to assess the influence of covariates on effect measures. Protection against HPV infection is not reported in this abstract.
Results The efficacy of the HPV vaccines was excellent (>90%) among young women (15-26 years) without evidence of high-risk HPV infection or without
evidence of HPV16 and 18 infection regarding protection, even among those who received less than three doses. Vaccine efficacy was moderate for the same
endpoints for all women regardless of presence of HPV infection at enrolment.

The efficacy of the HPV vaccines among mid-adult women (24-45 years) without evidence of HPV16 and HPV18 infection regarding was good (86%) for pro-
tection against cervical precancer related to HPV16 or HPV18 when all three doses were administered. When all women were included, regardless of presence
of HPV at enrolment, no statistically significant protection was observed.

The efficacy of the HPV vaccines varied from moderate to excellent among younger women (15-26 years) regarding protection against cervical precancer irre-
spective of presence of HPV types in women who were high-risk HPV negative or HPV16/18 negative at enrolment. Protection against cervical intraepithelial
neoplasia grade 3 was higher for the bivalent vaccine (93%) than with the quadrivalent vaccine (46%), when women were high-risk HPV negative at enrolment.
No significant protection against CIN2 was observed when less than three doses are administered. When all vaccinated women were included, regardless of
presence of HPV at enrolment, the efficacy of HPV vaccines was moderate to poor. The efficacy of the bivalent vaccine against CIN3 was moderate whereas
that of the quadrivalent vaccine was poor.

No results regarding protection against cervical precancer irrespective of HPV types were reported for mid-adult women without evidence HPV16/18 at enrol-
ment. No protection was observed for all enrolled women regardless of presence of HPV infection.

More local effects at the injection site were observed in vaccinated subjects. Adverse effects are generally transient and well tolerated. Serious adverse effects
were not more common in vaccine versus control arms. Congenital anomalies or adverse pregnancy outcomes were not more frequent in vaccinated compared
to placebo subjects, who became pregnant during the trials.

Conclusions Among women who were high-risk HPV negative or HPV16/18 negative at enrolment, we observed excellent protection against cervical precan-
cerous lesions associated with the vaccine types. For this reason, young teenage girls, before onset of sexual activity should be the first target of vaccination
programs. Significant but lower protection against cervical precancer was also observed in women regardless of initial HPV status. Catch-up vaccination of ado-
lescents or young women, where a considerable proportion may already be exposed to prior HPV infection, is also useful. In mid-adult women (aged 24 or older),
HPV vaccination is effective when they are HPV16 or 18 negative and when all three doses are administered. HPV vaccination can be considered as safe.
However, safety in pregnant women is not sufficiently documented
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THE REDUCED LIFETIME RISK OF SCREEN-DETECTED HIGH-RISK HPV INFECTION AND DISEASE IN VACCINATED
COHORTS CALLS FOR A CHANGE IN CERVICAL CANCER SCREENING PROGRAMS

Nienke Veldhuijzen, Guglielmo Ronco, Chris Meijer, Johannes Berkhof

Introduction Since 2008, HPV vaccination programs have been implemented in many developed countries — offering highly
effective, but not complete, protection against cervical cancer. Secondary prevention through screening remains necessary
for vaccinated women. Optimal screening strategies in vaccinated and unvaccinated cohorts are however likely to differ.
Moreover, because of the incomplete coverage of vaccination and the staggered replacement of unvaccinated by vacci-
nated cohorts, screening programs will face screening populations with differential risk on HPV infection and disease for
the coming decades. Type-specific screen-detected high-risk HPV (hrHPV) incidence data obtained from population-based
screening-trials can be used to explore the impact of vaccination on screening outcomes.

Method Using age- and type-specific hrHPV incidence and prevalence data, obtained from two large population-based ran-
domized HPV screening trials in the Netherlands (POBASCAM) and Italy (NTCC), we studied the impact of vaccination on
the lifetime risk of screen-detected infections (POBASCAM, NTCC) and cervical lesions (POBASCAM only). For bivalent
(HPV16/18) vaccines and polyvalent (HPV16/18/31/33/45/52/58) vaccines two main strategies were evaluated: adolescent
vaccination and adult vaccination. In sensitivity analyses we assessed the impact of cross-protection and waning.
Results Adolescent bivalent vaccination resulted in a 29% and 25% reduction in lifetime risk of hrHPV in POBASCAM and
NTCC respectively. Including (lifelong) cross-protection to HPV types 31,33 and 45 resulted in a reduction of 43% and 36%
respectively. In POBASCAM, reductions in lifetime risk of CIN2+ were 45% and 63% without and with lifelong cross-pro-
tection Slow waning of cross-protection of the bivalent vaccine (full protection first 20 years, waning over the next 20
years) had little impact on lifetime risk estimates, but rapid waning (full protection first 10 years, waning over the next 10
years) almost completely removed the benefit of cross-protection on lifetime risk estimates. The highest reduction in life-
time risk of hrHPV and CIN2Z+ was achieved with adolescent polyvalent vaccination, but only if lifelong protection was
assumed.

Conclusion Vaccination more effectively reduces the (cumulative) risk of CIN2+ compared to the (cumulative) risk of a
screen-detected hrHPV infection. The development of guidelines for integrated vaccination and screening programs will be
an important challenge for the coming years.

CHARACTERISTICS OF A RANDOMIZED SCREENING TRIAL OF HPV VACCINATED WOMEN

M Lehtinen' 2
1 University of Tampere, Finland
2 Karolinska Institute, Sweden

Objectives: Post-vaccination era screening needs to be changed based on a hard evidence. We studied which strategy is:
1) at least as accurate/safe as repeat cytological screening, 2) most effective and 3) associated with the best quality of life.

Methods: The study was a comparative effectiveness study. 22.500 HPV16/18-vaccinated Finns born in 1992-95 and vac-
cinated at the age of 13-15 in a community randomized trial (EUDraCT 2007-001731-55) have been randomized into to
attend cytological screening at the ages: 22, 25 and 30 years (A1); 25 and 30 (A2); or at age of 30 (A3).

Results: A1 and A3 include at least 7000 women yielding 80% power for the demonstration a non-inferior accuracy (sen-
sitivity) of A3 strategy vs. A1 strategy in the HPV-vaccinees. An interim analysis of A1 vs. Arm A2 (no intervention at the
age of 22 but at a round of smears taken at the age of 25) in 2017/18 will guarantee safety of the less frequent screening.
At age 30 all participating women will be offered both cytological and unmasked HPV test results.

The study relies on an infrastructure validated in previous vaccine trials. Study deliverables are:

1) Successful enrolment by birth cohort to guarantee power (2014).

2) Safety of less frequent screening of HPV16/18 vaccinated females (2017/18).

3) Effectiveness of delaying the initiation of cervical screening in vaccinated women up to age 30 year.

4) Impact of less screening rounds on quality of life.



ABSTRACTS

HPV PREVALENCE AND CERVICAL CANCER SCREENING PRACTICES
IN COUNTRIES OF THE FORMER SOVIET UNION.

Rogovskaya S.
(Russian Medical Academy of post-graduate education, Moscow)

There is the hard burden of HPV and associated diseases in Russia and Western Countries of the former Soviet Union
(Ukraine, Belarus, Moldova), Caucasus region and Central Asia (Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan, Uzbekistan). Both cervical cancer incidence and mortality have increased in these countries
despite various cancer prevention initiatives. The review available data on HPV prevalence and on national policies of cer-
vical cancer screening and HPV vaccination initiatives is presented.

Based on the data published in HPVcentre Monograph 2013 from the 12 countries, high risk HPV (hrHPV) prevalence ranges
from 13.4% to 36.2% in women with normal cytology and being highest in younger age groups. The most common hrHPV
type was HPV16, followed by HPV56, HPV31, HPV33, HPV18 and HPV45. In ASCUS and low grade lesions hrHPV preva-
lence varied from 29% to 33% and from 52 to 100%, respectively. HrHPV infection in women with high grade cervical lesions
(HSIL) and cervical cancer ranged from 60.0 to 100%. HPV16 was the most prevalent HPV genotype in cervical cancer and
HSIL, followed by HPV31, HPV33, HPV18, HPV39, HPV52 and HPV56. As the HPV profile in cervical diseases seems to be
similar to that found in Western Europe the implementation of HPV testing in screening programs might be beneficial.
Finally, HPV vaccination is currently not widely implemented in most of the twelve countries mainly due to pricing, avail-
ability, and limited awareness among public and health care providers.

Opportunistic screening programs, the lack of efficient call-recall systems, low coverage, and the absence of quality assured
cytology with centralized screening registry are major reasons for low success rates of cervical cancer programs in many
of the countries.

Country-specific research, organized nationwide screening programs, registries and well defined vaccination policies are
continued and being discussed.

CERVICAL CANCER SCREENING PRACTICES AND CURRENT STATUS OF VACCINATION IMPLEMENTATION
IN CENTRAL AND EASTERN EUROPE

K. Seme, P. Maver Vodicar, M. Poljak
Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Slovenia

Objective: To review current cervical cancer screening practices and the implementation status of vaccination against HPV
in Central and Eastern Europe where the burden of cervical cancer is generally higher compared to Western or Northern
Europe.

Methods: Data were collected by surveys conducted during August—October 2011 and in January 2013 in 16 Central and
Eastern European countries: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Montenegro, Poland, Romania, Serbia, Slovakia, Slovenia and the Former Yugoslav Republic of Macedonia.

Results: Opportunistic and organized cervical screening, mainly based on conventional cytology, is performed in nine and
seven countries in the region, respectively, with the proposed age of the start of screening ranging from 20 to 30 years and
the estimated coverage ranging from a few percent to over 70%. At least one current HPV prophylactic vaccine is regis-
tered in all central and eastern European countries except one. Six countries have integrated the HPV vaccination into their
national immunization program and currently provide routine vaccination free of charge to the primary target population. Ten
countries have not integrated HPV vaccination into the national immunization program. Vaccination of males is not recom-
mended in any country in the region.

Conclusions: Even in the countries where only opportunistic screening is performed, well-prepared plans and strategies
have been established for switching to organized screening in the near future. The key reasons for lack of implementation
of HPV vaccination into the national immunization program are the high vaccine cost and negative public perception.
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COST-EFFECTIVENESS OF CERVICAL CANCER PREVENTION
IN CENTRAL AND EASTERN EUROPE AND CENTRAL ASIA

J. Berkhof', JA Bogaards?, E. Demirel', M. Diaz®, M. Sharma®, JJ Kim®
1 VU University Medical Centre, Amsterdam, The Netherlands
2 RIVM, Bilthoven, The Netherlands
3 ICO, Barcelona, Spain
4 University of Washington, Seattle, USA
5 Harvard School of Public Health, Boston, USA

We studied the cost-effectiveness of cervical cancer prevention strategies in the Central and Eastern Europe and Central
Asia (CEECA) region. The cost-effectiveness of human papillomavirus (HPV)16/18 vaccination of 12 year-old girls was cal-
culated for 28 countries, under the assumption that vaccination prevents 70% of all cervical cancer cases and that cervical
cancer and all-cause mortality rates are stable without vaccination.

At three-dose vaccination costs of I$ 100 per vaccinated girl (2005 international dollars), HPV16/18 vaccination was very
cost-effective in 25 out of 28 countries according to the cost-effectiveness criterion of the World Health Organization. We
also evaluated the cost-effectiveness of cervical cancer screening combined with vaccination in Slovenia, Poland, and
Georgia. The screening interval was varied at 3, 6, and 10 years starting at age 25 or 30 and ending at age 60. In Slovenia
and Poland, combined vaccination and 10-yearly HPV (DNA) screening (vaccination coverage 70%, screening coverage per
round 70%) was very cost-effective when the cost of three-dose vaccination was I$ 100 per vaccinated girl. More inten-
sive screening was very cost-effective when the screening coverage per round was 30% or 50%. In Georgia, 10-yearly Pap
screening was very cost-effective in unvaccinated women. Vaccination combined with 10-yearly HPV screening was likely
to be cost-effective if the three-dose vaccination cost was I$ 50 per vaccinated girl. To conclude, cervical cancer preven-
tion strategies utilizing both HPV16/18 vaccination and HPV screening are very cost-effective in countries with sufficient
resources. In low-resource settings, low vaccine pricing is essential for strategies of combined vaccination and screening
to be cost-effective.

RECOMMENDATIONS FOR CERVICAL CANCER PREVENTION
IN CENTRAL AND EASTERN EUROPE AND CENTRAL ASIA

Poljak M
Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

Objectives: To develop recommendations for cervical cancer prevention in the Central and Eastern Europe and Central Asia
(CEECA) region where 404 million of people are currently living in 28 different countries. In the region, burden of cervical
cancer is substantially higher than in the rest of Europe with increasing trend of incidence and mortality.

Conclusions: Three different cervical cancer prevention strategies can be recommended for the CEECA countries:

(i) Countries which have implemented organized cytology-based screening should put substantial efforts into improving
existing screening coverage in unscreened or under-screened women, in whom a significant proportion of invasive cancers
occur. These countries should not maintain status quo but should strongly consider implementation of universal HPV vac-
cination into their national immunization programme and consider modification of the existing screening programme with
HPV-based screening at larger screening intervals, at least for vaccinated cohorts.

(i) Countries with opportunistic cytology-based screening and with an established network of functional cytology labs
should put substantial efforts toward progressively modifying current opportunistic cytology-based screening with organ-
ized screening, preferably HPV-based or, alternatively, cytology-based. These countries should also immediately consider
implementation of universal HPV vaccination into their national immunization programme.

(iii) Countries with non-functioning cytology-based opportunistic screening should be aware that creation of efficient cytol-
ogy-based organized screening with the full complement of resources, expertise and infrastructure required for detection,
management, follow-up and long-term quality control may be too costly an investment or even a totally unreachable goal
because of the lack of a trained workforce, mainly experienced cytologists. Such countries should strongly consider imple-
mentation of universal HPV vaccination into their national immunization programme and de novo implementation of HPV-
based screening with prolonged screening rounds instead of improving existing non-functioning cytology-based screening.
(Poljak M et al. Vaccine 2013;31S:H80-H82.)
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UPDATED RESULTS FROM THE INDIAN HPV VACCINATION STUDY

R. Sankaranarayanan', B. Nene?, S. Joshi®, P. Esmy*, U. Reddy®, S. Shastri®, Y. Verma’, R. Pillai® N. Bhatla®
1 International Agency for Research on Cancer, Lyon, France 2 Nargis Dutt Memorial Cancer Hospital, Barshi, India
3 Jehangir Clinical Development Centre, Pune, India 4 Christian Fellowship Community Health Centre, Ambillikai, India
5 MNJ Cancer Hospital, Hyderabad, India 6 Tata Memorial Hospital, Mumbai, India
7 STNM Hospital, Sikkim, India 8 Rajiv Gandhi Centre of Biotechnology, Trivandrum, India
9 All India Institute of Medical Sciences, New Delhi, India

Objectives: To evaluate the effectiveness of less than 3-doses of HPV vaccination in preventing persistent HPV infection
and cervical neoplasia in lower middle income setting

Methods: 20,000 girls aged 10-18 years were randomized to two groups to receive 3- or 2- doses of quadrivalent HPV vac-
cine. Unfortunately due to suspension of vaccination midway through recruitment due to events unrelated to our study, we
ended up with four groups by default: 4,950 girls received one dose; 3,452 received 2 doses (days 1 and 60); 4,979 received
2 doses (days 1 and 180+ ATP) and 4,348 received 3 doses (days 1, 60 and 180+ ). These girls are followed up for immune
response, frequency of persistent HPV infection and cervical neoplasia

Results: The immunogenicity of 2 doses was non-inferior to the standard 3 dose schedule (ATP) at 1, 24 and 36 months;
immunogenicity of 1 dose was clearly inferior to that of 3 doses (ATP) at 12, 18, 24 and 36 months from the last dose. The
frequency of incident infection based on cervical cells from 1288 married women and persistent infection (based on cervi-
cal cell samples from 171 married women) for vaccine targeted HPV infections were similar across the different dose
groups. No persistent HPV 16 or 18 infection was found in the 171 girls from whom we have cervical cells.

Conclusions: Long-term follow-up of the vaccinated girls will clarify the preventive prospects associated with a single dose
of HPV vaccination. Results following 2-doses (ATP) are consistent with published experience from elsewhere.

CERVICAL CANCER PREVENTION IN HIV-INFECTED WOMEN

Smith Jennifer S
University of North Carolina

HIV-infected women are living longer and are at a higher risk of acquiring cervical cancer. More data comparing cervical
cancer screening and treatment strategies in these women are urgently needed. WHO guidelines on optimal methods to
screen and treat cervical cancer are available, but there are limited data to inform their potential modification for HIV-
infected women. Even fewer data are available which compare the efficacy of treatment methods (loop electrosurgical exci-
sion procedure (LEEP) and cryotherapy) and differences in cervical disease recurrence between HIV-infected and
HIV-uninfected women.

HPV testing appears to be the most sensitive, although less specific for CIN-2+ detection than either VIA and cytology
screening. Several studies of HIV-infected women have shown equivalent sensitivity of VIA and of cytology screening for
CIN-2+, although there is variation in results. Consistently across studies, the specificity of cytology appears higher than
either VIA or for high-risk HPV testing. Two studies in South Africa and Kenya have suggested that the specificity of HPV
testing and VIA for detection of high grade lesions is lower in HIV-infected women with lower CD4 counts; more research
is needed to examine if screening test performance varies for HIV-infected women with higher versus lower CD4 counts.

More research in HIV infected women is needed to examine if LEEP and cryotherapy treatment methods are associated with
differences in HIV-viral shedding and in HIV transmission during or shortly after treatment.

HIV-infected adolescents have found to induce high-levels of neutralizing antibody titers following prophylactic HPV vacci-
nation in bridging studies. Studies are not yet available on HPV vaccine efficacy in HIV infected women against either HPV-
infection or clinical disease endpoints.

EIIIIIIEIN 2015 HPV INFECTION AND RELATED CANCERS 113



114

EUROGIN 2015

INFECTION WITH C. TRACHOMATIS INCREASES HIGH-RISK HUMAN PAPILLOMAVIRUS INFECTION DURATION
AMONG FEMALE SEX WORKERS IN KENYA

N. Vielot'!, M. Hudgens?, N. Mugo®, J. Kwatampora®, M. Chitwa®, H. Gakure?, J.Kimani?, J. Smith'*

1 University of North Carolina at Chapel Hill, Gillings School of Global Public Health, Department of Epidemiology, Chapel Hill, North
Carolina, USA 2 University of North Carolina at Chapel Hill, Gillings School of Global Public Health, Department of Biostatistics,
Chapel Hill, North Carolina, USA 3 Kenyatta National Hospital/University of Nairobi, Nairobi, Kenya
4 Lineberger Comprehensive Cancer Center, Chapel Hill, North Carolina

Objectives To examine the association between sexually transmitted infections (STIs) - Chlamydia trachomatis (CT),
Neisseria gonorrhea (GC), Trichomonas vaginalis (TV), and Mycoplasma genitalium (MG) — and the persistence of high-risk
human papillomavirus (hrHPV) infection among female sex workers (FSW). HPV persistence is a major risk factor for devel-
oping precancerous lesions and invasive cervical cancer.

Methods Three hundred fifty FSW presented to the Korogocho clinic in Nairobi, Kenya every three months to complete a
behavioral questionnaire and undergo HIV/STI and hrHPV testing. The APTIMA assay was used to detect hrHPV types
expressing E6/E7 mRNA. Kaplan-Meier curves estimated the median duration of hrHPV infection, stratified by biological and
behavioral risk factors. Accelerated failure time models computed time ratios (TR) for duration of hrHPV infection, based on
presence or absence of STls at baseline. Analysis was restricted to the 173 FSW who were diagnosed with hrHPV at any
time during follow-up.

Results Infection with CT at baseline was associated with a significantly longer duration of hrHPV infection (TR: 1.68, 95%
Cl: 1.21, 2.55), adjusting for HIV status and age. When restricting to FSW with concurrent hrHPV and CT (co-infection sta-
tus), the adjusted TR increased to 3.65 (95% Cl: 2.46, 5.41).

Conclusions Infection with CT appears to increase the duration of hrHPV infection, particularly among women co-infected
with CT and hrHPV. Infection with CT might exacerbate concurrent hrHPV infection through the recruitment of pro-inflam-
matory cytokines that promote cervical inflammation. Detection and treatment of CT should be prioritized to low-income
settings in order to mitigate its effect on hrHPV persistence and development of precancerous and more severe lesions.

DEVELOPING A SUSTAINABLE PROGRAMME OF CERVICAL SCREENING BY ‘SEE AND TREAT' IN RURAL MALAWI

HA Cubie ', H Brown 2, G Walker 2, M Deeny 3, S Kafwafwa *, D Morton *, R Ter Haar *, C Campbell 5,
1-HPV Research Group, University of Edinburgh 2-Simpson'’s Centre for Reproductive Health , Royal Infirmary of Edinburgh
3-Department of Gynaecology, Stobhill Hospital, Glasgow 4-Nkhoma Hospital, Malawi
5-Centre for Population Health Sciences, University of Edinburgh

Objectives: Although recommended by Government, there is no sustained programme of cervical screening in Malawi, with
few trained practitioners, lack of cryotherapy for treatment or infrastructure for follow-up This programme aims to reduce
cervical cancer morbidity in rural Malawi.

Methods: First steps included detailed planning for VIA (visual inspection with acetic acid) clinics, approvals from the
Ministry, Regional and Village Chiefs and awareness sessions in hospital, health centre and village settings.

Local staff completed Malawian Ministry of Health VIA course, supplemented by training in VIA interpretation and treatment
by cold coagulation from Scottish clinicians. A digital colposcope is available to aid recognition of abnormalities. Clinical
support and competence assessment is provided through regular visits from Scottish staff.

Results: Cervical screening messages were delivered to 95% of Nkhoma staff and to >20,000 people. Spread of informa-
tion by word-of-mouth and local radio led to large numbers attending clinics.

25 Malawians staff have been trained. Nkhoma Hospital provides daily ‘see and treat’ services with weekly clinics in 2
associated Health Centres. >3500 women attended in the first 9 months. HPV positivity is ~20%, VIA positivity is <10%
and 75% of those requiring treatment received cold coagulation the same day. 18 advanced cancers were detected in 7
months. A digital colposcope provides an excellent teaching tool to develop and maintain clinical skills. Additional surgical
skills have been acquired allowing treatment of early cancers.

Conclusions: The programme has reached more women, more quickly and from further afield than expected, confirming
the great need. Plans are in place to extend access and roll-out across a population base of 500,000 in Central Malawvi.
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RISK FACTORS FOR HIV POSITIVITY ACCORDING TO HPV STATUS AMONG TANZANIAN WOMEN

MT Faber', C Munk', M Dartell'2, C Kahesa®, J Mwaiselage®, V Rasch?*, T Iftner®, SK Kjeer'-
1 Danish Cancer Society Research Center, Virus, Lifestyle and Genes, Copenhagen, Denmark
2 Department of International Health, Public Health Institute, University of Copenhagen, Copenhagen, Denmark
3 Division of Cancer Prevention, Ocean Road Center Institute, Dar es Salaam, United Republic of Tanzania, Tanzania
4 Department of Obstetrics and Gynecology, Odense University Hospital, Odense, Denmark
5 Department of Experimental Virology, University Hospital Tuebingen, Tuebingen, Germany
6 Gynecologic Clinic, Rigshospitalet, University of Copenhagen, Copenhagen, Denmark

Objectives: Human immunodeficiency virus (HIV) is highly prevalent in sub-Saharan Africa.

Several studies indicate that HIV seropositivity is strongly associated with human papillomavirus (HPV) prevalence but to
date only few studies have evaluated HPV as a risk factor for HIV infection in women. We investigated risk factors for HIV
positivity with a particular focus on the role of HPV.

Methods: From 2008-2009, a cross-sectional study was performed among 3715 Tanzanian women. Study participants
were interviewed about socio-demographic and reproductive factors and sexual behavior. Blood samples were collected
and tested for HIV and the women underwent a gynecological examination. HPV status was determined by Hybrid Capture
2 and HPV genotyping was performed using the Inno-LiPA test. We included 3424 women with known HIV and HPV status.
Risk factors for HIV infection were analyzed using multiple logistic regression analysis estimating odds ratios (OR) and 95%
confidence intervals (Cl).

Results: The overall prevalence of HIV was 10.2%. Among HPV-positive women 23.1% were HIV-positive whereas this
applied to 6.9% among HPV-negative women. HIV positivity was associated with lifetime number of sexual partners, time
in present relationship, HPV status, and genital warts. Stratified analyses showed that HIV risk factors among HPV-positive
and HPV-negative women were similar with the exception that genital warts increased the risk of HIV positivity markedly
among HPV-positive women (OR = 6.07; 95% CI: 1.70-21.7) compared with HPV-negative women (OR = 1.21; 95% Cl:
0.15-9.45).

Perspective: Further analyses on e.g. HPV type-specific patterns are ongoing.

HUMAN PAPILLOMAVIRUS GENOTYPE ATTRIBUTION FOR HPVS 6, 11, 16, 18, 31, 33, 45, 52, 58
IN FEMALE ANOGENITAL CANCERS.

B. Serrano "), L. Alemany "2, S. Tous (), B. Quiros (", T. Weiss ), N. Muiioz \"),FX. Bosch (), S. de Sanjosé ('?
on behalf of the RIS HPV TT and HPV VVAP study groups
(1) Unit of Infections and Cancer. Catalan Institute of Oncology. Barcelona, Spain
(2) CIBER Epidemiologia y Salud Ptblica, CIBERESP Spain
(3) Global Health Outcomes, Merck & Co., Inc., West Point, PA USA

Objective: HPV vaccines can potentially control cervical cancer and help to reduce other HPV related cancers. We aimed
to estimate the relative contribution (RC) of the 9 types (HPVs 16/18/31/33/45/52/58/6/11) included in a new investigational
nine-valent HPV vaccine in female anogenital cancers (cervix, vulva, vagina and anus).

Methods: Estimations were based on an international study designed and coordinated at the Catalan Institute of Oncology
(Spain), including information of 10,575 invasive cervical cancer (ICC), 1,709 vulvar, 408 vaginal and 329 female anal can-
cer cases.

Consecutive and histologically confirmed paraffin-embedded cases were obtained from hospital pathology archives from
more than 40 countries worldwide. HPV DNA detection and typing was performed by SPF1o-DEIA-LiPA25 system and RC
was expressed as the proportion of type-specific cases among all HPV positive samples. Multiple infections were added to
single infections using a proportional weighting attribution.

Results: HPV DNA prevalence was 84.9%, 28.6%, 74.3% and 90.0% for ICC, vulvar, vaginal and anal cancer, respectively.
RC of the combined 9 HPV types was 89.4% (95%Cl: 88.8-90.1%)-ICC, 87.1% (83.8-89.9%)-vulvar, 85.5% (81.0-89.2%)-vagi-
nal and 95.9% (93.0-97.9%)-female anal cancer. HPV 16 was the most frequent type in all anogenital female cancer loca-
tions. Variations in the RC of HPVs 31/33/45/52/58 by cancer site were also observed, with RCs ranging from 7.8%
(5.0-11.4%) in female anal cancer to 20.5% (16.1-25.4%) in vaginal cancer.

Conclusions: Although differences in HPV contribution were observed, the addition of HPVs 31/33/45/52/58 to HPV types
included in current vaccines (16/18) could prevent almost 90% of female HPV positive anogenital cancers worldwide.
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CURRENT RADIATION TREATMENT MODALITIES AND INDICATIONS IN VULVAR CANCER.

Christine Haie-Meder, Philippe Morice.
Gustave Roussy. Villejuif, France.
Vulvar tumours account for 5% of the female reproductive tract cancers. The standard treatment for vulvar SCC is surgery. External radiation therapy
(ERT), brachytherapy (BT) and chemotherapy are either adjuvant treatment options or exclusive treatment options in advanced disease. Irradiation to
the primary tumor or to the inguinal +/- pelvic nodes can be considered as adjuvant treatment after wide excision or as exclusive treatment in case
of advanced and inoperable disease.

ERT to the primary tumor :

e as adjuvant therapy.

After wide local excision, ERT is indicated in case of positive margins or with margins < 3mm if re-excision is not possible, and is discussed in case
of lymph vascular invasion. In this situation, a total dose of 45Gy-50Gy in 25-28 fractions controls potential micro-metastases. The technique usually
mixes electrons and photons. Interstitial BT can be combined to external irradiation depending upon tumour location.

* as exclusive treatment.

In case of contra-indication to surgery or in advanced tumors, EBR has proven its efficacy. A total dose of 45 Gy is delivered to the pelvis, usually com-
bined with interstitial BT to a total dose of 60 Gy-85 Gy. Concurrent chemoradiation consisting of cisplatinum or carboplatinum used alone or in com-
bination with fluorouracil, has been shown to give a high response-rate even in the absence of randomized trials.

EBR to the groin as adjuvant treatment. In case of two or more inguinal node involvement, prophylactic external irradiation to the groin and to the
pelvis compared to pelvic lymphadenectomy has been investigated in a randomized trial conducted by the GOG in 1986. The results evidenced a bet-
ter prognosis in patients treated with external irradiation. A total dose of 45 Gy is generally recommended.

EBR to the groin as exclusive treatment. No randomized trial has been performed to compare groin dissection and groin irradiation. In a literature
review, it has been shown that there was no evidence for a better control with external irradiation compared to dissection. In case of contra-indica-
tion to surgery, external irradiation represents an alternative to treat inguinal nodes. If external irradiation is to be performed prophylactically, a total
dose of 45 Gy is recommended while this dose should reach 60 Gy-65 Gy in case of macroscopic nodes.

Treatment modalities. Radiation techniques have significantly evolved over the last years. Intensity Modulated Radiation Therapy (IMRT) allows radi-
ation delivery in a more conformal manner than 2D or even 3D EBR. IMRT allows dose reduction in normal tissues, with a subsequent reduction risk
of treatment-related toxicities. This technique also eliminates dose modulation across overlapping groin areas. IMRT potentially allows treatment inten-
sification with the use of concomitant chemotherapy, as exclusive treatment or combined with surgery. BT technique allows high dose to limited areas.

Image-guided adaptive BT has proven its efficiency in cervical and vaginal cancers. In vulvar cancers, the same technique can be applied integrating
both clinical findings (and histopathological data if available) and imaging modalities. Interstitial techniques are usually integrated into the process of
BT, aiming at increasing the tumor dose, while maintaining acceptable doses to organs at risk.

Conclusion. In vulvar cancers, radiation therapies (ERT/BT) are usually indicated either as complementary to surgery or as exclusive treatment in case
of advanced disease. Recent advances in radiation techniques allow concomitant chemotherapy and reduction in side effects.

TERMINOLOGY OF HPV AND PRECANCEROUS LESIONS OF THE VULVA: A CONTINUING CHALLENGE

J Bornstein, ' M Sideri," F Bogliatto, MD,?
1 Department Obstetrics & Gynecology, Galilee Medical Center and Bar-llan University Faculty of Medicine, Nahariya, Israel
2 Department Obstetrics & Gynecology, Chivasso Civic Hospital, Torino, Italy

Objective. Diagnosis of vulvar diseases is complex, as the development of vulvar conditions results from multiple etiolo-
gies, the presentation of the lesions is different from other skin areas and from the cervix in that there is no transformation
zone in the vulva and also the use of colposcopy with acetic acid application is controvesrial.

This is why during the last years, new terminologies have been introduced, for Vulvar lesion pattern recognition and for dis-
ease classification. However, there is still a debate concerning the application of the LAST terminology (Lower Anogenital
Systematic Terminology) to vulvar intraepithelial neoplasia, since not all VIN are caused by HPV.

Materials and Methods. The terminology of the Vulva of the International Federation of Cervical Pathology and Colposcopy
(IFCPC) and the classification of vulvar diseases of the International Society for the Study of Vulvovaginal Disease (ISSVD)
are presented. Their applications to daily practice is discussed. The rationale for the evolution of the different VIN terminolo-
gies over the years, is analyzed (Table).

Conclusions. The approach to vulvar disease has been advanced considerably by the modern terminology and classifica-
tion. A contemporary issue is the need for a comprehensive terminology of VIN that includes both HPV-associated (VIN) -
low grade and high grade, and non HPV-associated (differentiated) variants.
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THE DISTRIBUTION OF 14 HPV TYPES DETECTED IN VIN AND ValN LESIONS FROM WOMEN 15-26 YEARS OF AGE
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Australia; 2Department of Gynecology and Obstetrics, Comprehensive Cancer Center, Medical University of Vienna, Vienna, Austria;, 3Department of
Obstetrics and Gynecology, University of Kansas Medical Center, Kansas City, KS, USA, 4Institut Catala d’Oncologia, IDIBELL, Barcelona, Spain; 5Department
of Medicine, Indiana University School of Medicine, Indianapolis IN, USA; 6Department of Pathology, SMBD Jewish General Hospital and McGill University,
Montreal PQ, Canada; 7Department of Obstetrics and Gynecology, Georgia Regents University, Augusta, GA, USA; 8Center for Infection Research in Cancer
(CIRC), Moffitt Cancer Center,Tampa, FL, USA,; 9National Institute of Public Health, Cuernavaca, Morelos, Mexico,; 10Division of Gynecologic Oncology,
University of Alabama, Birmingham, AL, USA; 11Institute of Clinical Medicine, University of Bergen/Haukeland University Hospital, Bergen, Norway; 12Danish
Cancer Society Research Center, Copenhagen Denmark and Department of Gynecology, Rigshospitalet, University of Copenhagen, Denmark; 13Johns Hopkins
University School of Medlicine, Baltimore, MD, USA 14Department of Obstetrics and Gynecology, Clinica Colsanitas, Fundacion Universitaria Sanitas, Bogota,
Colombia; 15Institut du col, Paris, France; 16National Institute of Cancer, Bogoté, Colombia,; 17Department of Obstetrics and Gynecology, University Central
Hospital, Helsinki, Finland; 18Faculty of Tropical Medicine, Mahidol University, Thailand; 19Direction des Risques Biologiques et de la Santé au travail, Institut
National de Santé Publique du Québec, Montréal, Qc, Canada; 20Robert E. Fechner Laboratory of Surgical Pathology, University of Virginia Health System
Charlottesville, VA, USA, 21Departments of Pathology and Obstetrics and Gynecology, University of New Mexico Health Sciences Center, Albuquerque N,
USA; 22UCLA School of Nursing, Los Angeles, CA, USA; 23Merck & Co., Inc., Whitehouse Station, NJ, USA; 24Universidad del Rosario, Bogota, Colombia.

Objective: We estimated the fraction of vulvar and vaginal intraepithelial neoplasia (VIN and ValN) attributable to HPV types targeted by the 9-valent
HPV (9vHPV) vaccine (HPV6/11/16/18/31/33/45/52/58) among 10,656 women ages 15-26 enrolled in the placebo arms of two phase Ill clinical trials
of the gHPV vaccine. We also evaluated the fraction attributable to five high-risk types, that are not targeted by the investigational 9vHPV vaccine
(HPV35/39/51/56/59).

Methods: Subjects underwent genital examinations at baseline, months 7 and 12, then every 6 to 12 months for up to 48 months. Tissue from biop-
sies and excisions were tested for HPV DNA detection and genotyping via PCR. Lesions were diagnosed by a Pathology Panel consensus diagnosis.
The prevalence of HPV types and type combinations was calculated using a proportional attribution method, whereby a fractional allocation for each
individual HPV type was used when evaluating multiple infected lesions.

Results: A total of 41 and 47 LSIL(VIN1) and HSIL(VIN2/3), and 118 and 33 LSIL(VaIN1) and HSIL(ValN2/3) lesions respectively were diagnosed dur-
ing the 4 years of follow-up. The prevalence of HPV6/11/16/18/31/33/45/52/58 was 62.1% and 89.4% in LSIL(VIN1) and HSIL(VIN2/3) and 34.2% and
54.6% in LSIL(VaIN1) and HSIL(ValN2/3), respectively. HPV6/11 were detected in 54.5% and 3.9% of LSIL(VIN1) and LSIL(VaIlN1). Non-vaccine types
HPV35/39/51/56/59 were present in 0% and 9.7% of HSIL(VIN2/3) and HSIL(ValN2/3) respectively.

Conclusions: If 9-valent HPV vaccination programs are effectively implemented, a relatively large proportion of high-grade VIN and ValN lesions world-
wide could be prevented, in addition to approximately one-half of low grade VIN.

PREVALENCE OF HPV TYPES IN VULVAR PRE-CANCER IN THE US

M Saraiya,' E Unger,' TD Thompson,' CF Lynch,? BY Hernandez,> W Cozen,* MS Saber,* MT Goodman®
1 Center for Disease Control and Prevention, Atlanta, GA, USA
2 University of lowa, lowa City, 1A, USA
3 University of Hawaii Cancer Center, Honolulu, HI, USA
4 University of Southern California, Los Angeles, CA, USA
5 Cedars-Sinai Medical Center, Los Angeles, CA, USA

Objectives. Warty and basaloid vulvar squamous cell cancers often arise from precursor lesions of characteristic histolog-
ical types known as vulvar intraepithelial neoplasia (VIN). Prophylactic HPV vaccines targeting HPV-16 and HPV-18 appear
to be efficacious against VIN 2/3 endpoints, but the efficacy of the 9-valent vaccine against VIN is yet to be determined.
Our objective was to establish the pre-vaccine, type-specific prevalence of HPV in VIN3 in the United States.

Methods. Three cancer registries (Hawaii, lowa, and Los Angeles County) submitted one representative, archival formalin-
fixed paraffin-embedded tissue block from 68 cases of VIN 3 to the CDC HPV laboratory. Demographic and clinical infor-
mation was available for all cases. All DNA extracts were tested with the Linear Array HPV Genotyping Test (Roche
Diagnostics). Samples with negative or inadequate LA results were re-tested with the INNO-LiPA HPV Genotyping Assay
(Innogenetics).

Results. HPV was detected in 97% of VIN 3. The most common types of HPV in VIN 3 were HPV16 (81% of specimens),
followed by HPV33 (9% of specimens), and HPV59 (3% of specimens. All other types were presently in less than 2% of spec-
imens. Four VIN 3 cases had multiple genotypes detected, and all included HPV-16. HPV was twice as common in cancers
associated with warty/basaloid VIN than in those accompanying differentiated VIN.

Conclusions. This study supports the important role of HPV, especially HPV-16, in VIN 3 cases. Given the high prevalence
of HPV in VIN 3 cases, prophylactic vaccines have the potential to decrease the incidence of vulvar neoplasia.
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VIN: DIAGNOSIS.

Michel Roy,
Québec, Canada

The diagnoses of vulvar intra-epithelial neoplasia (VIN) are frequently difficult because of the different presentations of the
pre-cancerous lesions. Whatever the presentation, biopsy(ies) is always mandatory before treatment.

The diagnosis is difficult because there is no “typical” VIN. We find different presentations: the lesions can be red, white,
blue, brownish, and most of the time multi focal. It can presents like a “condyloma”, hyperkeratosis or erosion. The differ-
ential diagnosis is between “flat” condyloma, extra mammary Paget’s disease, psoriasis, and in case of a pigmented lesion,
it is very important to rule out melanoma. Especially in post-menopause patients with a peri-anal lesion, multiple biopsies
are important to make sure that there is no cancer.

Colposcopy and acetic acid can be useful when lesions are barely visible. In that situation, it is important to take more time
for colposcopy because the lesions take more time to be well evaluated.

IMMUNOTHERAPY IN VULVAR INTRAEPITHELIAL NEOPLASIA

E.M.G. van Esch’, M.LE. van Poelgeest', S.H. van der Burg?
1 Dept. of Gynaecology, 2 Dept. of Clinical Oncology, Leiden University Medical Centre, PO Box 9600 2300 RC Leiden, The
Netherlands

Objectives: Conventional surgical therapies for uVIN are nowadays increasingly replaced by immunotherapy developed to
reinforce the immune response in both standardised (imiquimod) and experimental settings (photodynamic therapy and
therapeutic vaccination). The clinical responsiveness to these therapies are promising but need to be improved. We stud-
ied the local immune composition to determine which components of the immune system play a major role in clinical out-
come.

Methods: A cohort of 26 healthy controls, 43 uVIN and 21 HPV positive vulvar carcinoma was studied for the presence and
phenotype of myeloid cells and T cells using a large array of antibodies and 3-color immunofluorescence and then related
to clinical data.

Results: The vulva is intensely surveyed by different subsets of T cells and myeloid cells. The stroma is highly infiltrated
with activated pro-inflammatory IFNy-producing T cells, reflected by T cells expressing Thet, TIM3 and/or NKG2A and Gal-
9 expressing immune cells. High numbers of stromal CD8+TIM3+ T cells and CD3+ NKG2A+ T cells are associated with
the absence of recurrences and/or a prolonged recurrence free survival. Furthermore, a dense intraepithelial CD14+ cell
infiltration correlated with a high number of intraepithelial Tregs and is an independent prognostic factor for rapid recur-
rences.

Conclusions: Differences in the number of activated T cells and macrophages bear impact on uVIN recurrences and as such
may also impact the response to immunotherapy. New studies on the innate and adaptive immune cell infiltrate in pre-
immunotherapy samples are performed to determine the relevance for responses to immunotherapy.
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ADENOCARCINOMA IN SITU AND INVASIVE ADENOCARCINOMA OF THE CERVIX: AN UPDATE.

Kevin A. Ault MD
Department of Obstetrics and Gynecology, University of Kansas Medical Center, Kansas City KS USA.

Adenocarcinoma of the cervix is the second most common histology of invasive cervical cancer. Approximately 10 % of
cervical cancers are invasive adenocarcinoma. The incidence of this type of cervical cancer is rising, and may become a
larger portion of invasive cervical disease. Similar to invasive squamous cancer of the cervix, invasive adenocarcinoma has
a precursor lesion. Adenocarcinoma in situ (AIS) is an equivalent lesion to severe squamous dysplasia. Also similar to
invasive squamous cancer, human papillomavirus (HPV) infection is the underlying cause of invasive adenocarcinoma and
AIS. Glandular lesions of the cervix are not easily detected by traditional methods of cervical cancer screening, such as
cervical cytology and colposcopy. Also invasive adenocarcinoma and AIS may occur in the endocervical canal and are not
easily detected in this location. Relatively higher prevalence of invasive adenocarcinoma is frequently found in countries
and regions with cervical cancer screening. For example, more than 15 % of cervical cancers in northern Europe and North
America are invasive adenocarcinomas. Because screening for AIS and adenocarcinoma is insensitive, HPV vaccination
attractive strategy to prevent these diseases. This session will explore the association of various HPV types with AlS and
cervical adenocarcinoma. Other topics include host immune responses, detection and prevention of this type of cervical
cancer.

HUMAN PAPILLOMAVIRUS TYPES IN GLANDULAR LESIONS OF THE CERVIX:
A META-ANALYSIS OF PUBLISHED STUDIES

GM Clifford and S Franceschi
International Agency for Research on Cancer, Lyon, France

Objectives In contrast to extensive information about HPV types across the complete spectrum of squamous cervical
lesions, less is known about the pattern of HPV types in glandular preinvasive lesions, and how it compares to that in cer-
vical adenocarcinoma (ADC). With the aim to improve understanding of the carcinogenic process for individual HR types
from infection of glandular tissue to adenocarcinoma, we performed a systematic literature review of HPV type-specific
prevalence data in preinvasive glandular neoplastic lesions, and compared to similar data on women with normal cytology
and ADC.

Methods Medline was used to search for publications that (i) used broad-spectrum consensus PCR and (ii) reported over-
all and type-specific HPV prevalence, by strata of cyto- and/or histo-pathological cervical diagnoses.

Results 12 studies reported relevant data on atypical glandular cells (AGC) and/or adenocarcinoma in situ (AIS) from Europe
(n=4), North America (n=5), Eastern Asia (n=1), Western Asia (n=1) and South/Central America (n=11). HPV infection
was detected in 10.5, 57.5, 99.1 and 84.6% of women with normal cytology, AGC, AIS and ADC, respectively. Among HPV-
positive women, HPV16 positivity was similar in normal cytology (23.4%) and AGC (23.4%) but it increased to 48.7% in AIS
and 45.7% in ADC. HPV18 positivity increased slightly between normal cytology (8.9%) and AGC (15.6%), but rose to 51.8%
in AIS and 43.9% in ADC. HPV45 positivity was approximately 7% in all glandular lesions. ADC:normal cytology ratio was,
therefore, higher for HPV18 (4.93) than HPV16 (1.95) and HPV45 (1.24). All other HR HPV types showed steep declines in
prevalence between AGC and AlS. There were no substantial changes in prevalence between AIS and ADC for any HR HPV
type. Furthermore, HPV18 was significantly higher in AIS than in similar data on high-grade squamous lesions (i.e., HSIL,
CIN2, CIN3) Conclusions HPV16 and 18 are highly enriched in ADC and AIS compared to lower grades of diagnosis, con-
firming their higher potential to cause ADC than other HR-HPV types. Our present findings support the role of AlS as a true
ADC precursor and suggest that findings from vaccination trials on prevention of AlS can be expected to hold for ADC. HPV-
type distribution in AGC, on the other hand, resembled that in normal cytology, suggesting that, like its squamous-cell equiv-
alent LSIL and CINT, these lesions are more of a proxy of HPV infection than cancer precursors.
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OVERVIEW OF THE RELEVANT IMMUNOLOGICAL FACTORS FOR ADENOCARCINOMA OF THE CERVIX

Stern, P
Immunology, Institute of Cancer Sciences, Paterson Building, University of Manchester; Wilmslow Road, Manchester, UK

The role of local and systemic immunity in the control of HPV associated adenocarcinoma of the cervix will be discussed.

TEACHING COLPOSCOPY IN THE ELECTRONIC AGE

Singer A, Pisal N
University College, University of London and Women'’s Health Dept., Whittington Hospital, London UK

Background: Colposcopy has been taught in a traditional way using the apprenticeship system for many years. This
method needs experienced teachers and adequate clinical throughput and increasingly is difficult to achieve and in most
instances is an unrealistic aim .Didactic courses can achieve high quality teaching but again are limited to locations and
teachers

Objectives: To examine alternate methods of teaching colposcopy especially in developing countries and in centers with
minimal teaching facilities. With HPV screenings introduction there is an urgent increased need for guidance in safe usage
of colposcopy .

Methods: Using latest electronic methods an e learning module based on the program used at the Whittington and
University College London colposcopy courses over the last 30 years has been developed. It uses a combination of written
and audio and is arranged in a foundation (basic) and advanced course. The former takes 9 hours to complete and is avail-
able on computer, smart phone or tablet. The time taken studying the course can be easily monitored. The introduction of
a monocular light weight colposcope (Gynocular), extremely suitable for developing countries with facilities for smartphone
adaption and cloud based electronic record maintenance will allow this e learning teaching program to be attached. With
instant consultation ability worldwide it will enable supervised interactive long distance learning to become a reality

Results: Preliminary testing of the new e learning program has been well received with a number of national societies inter-
ested in its introduction to complement existing teaching methods. The ability to learn at ones own pace and avoid the
expense in time and finance in attending formal courses, is attractive.

Conclusion: New electronic techniques allow high quality colposcopy teaching to be accessible to doctors worldwide.
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COLPOSCOPIC PERFORMANCE AND UTILITY TODAY

Santiago Dexeus y Damian Dexeus
SOMDEX Ginecologia, Clinica Tres Torres, Barcelona (Spain)

Our contribution will not constitute a nostalgic overview of certain indications given to colposcopy in the past, it will be a
demonstration of its full usefulness in todays pathology of the lower genital tract context.

Colposcopy was discarded as a screening tool due to a higher sensitivity and simplicity of cytology.

Defining Colposcopy just as a tool for guiding biopsies seems to us a very limited way of applying the multiple indications
this technique can provide a gynaecologist in his every day practice.

It is quite astonishing to see how on one hand, the normal "manual" vaginal examination has practically been substituted
by ultrasound, and on the other, how colposcopy has suffered a considerable set back in many countries.

In my opinion this is a consequence of the conditions in which many gynaecologists have been forced to develop their daily
practice, that is, visiting a very large number of patients in a very short period of time. Other conditions such as the partic-
ularity of every country national health care system and the type of setting in which one is working will also be determi-
nant. It seems reasonable to state that in a scenario in which LJTD is treated in special units, the "general" gynaecologist
will loose interest in a area of gynaecology he will not be able to develop. In Spain, there are different health care providers
other than the national health service.

We “ve been stating a increasing interest among Spanish gynaecologists in obtaining the colposcopic accreditation. This
is achieved either by via cv in which experience has to be demonstrated or via the exam that takes place yearly in our
annual meeting. The high and increasing attendance to the continuous medical education courses developed mainly by the
AEPCC allows us to assert that colposcopy in Spain is still in good health.

INDICATIONS OF COLPOSCOPY BASED ON HPV SCREENING

Warner K. Huh, MD
Division Director and Professor
Division of Gynecologic Oncology
University of Alabama at Birmingham
Birmingham, Alabama USA

There is a growing body of strong evidence to suggest that primary HPV testing is a reasonable approach to cervical can-
cer screening. In 2014, the US Food and Drug Administration (FDA) recently approved a primary HPV testing indication with
the Roche Cobas 4800 HPV test. The primary objective of this lecture is to describe how colposcopy is integrated in a pri-
mary HPV screening algorithm and recently published data on the clinical value of random cervical biopsies at colposcopy.
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THE USE OF AN OBJECTIVE TEST FOR COLPOSCOPIC TRAINEES: A TEN-YEAR EXPERIENCE

Roy, Michel, E. Bujold, M. Fortier, G. Paris, MC. Renaud
CHU de Québec, Obstetrics-Gynecology and Gynecologic-Oncology, CHUL and Hétel-Dieu, Québec, QC.

Background: Objective evaluation for residents in training is difficult. We want to report our experience using a computer-
based test to assess the knowledge of our colposcopic trainees.

Methods: We performed an objective evaluation of each resident before and after their elective rotation in our colposcopy
clinic, using a computer with DIMS programme (Denvu) and coloscopic pictures. The main aspect of the evaluation
included: visualisation of the junctions, localization and description of lesions, colposcopic impression and site of biopsy
(ies) were requested for 10 patients with 4 to 6 pictures each. Student paired T-test was used to compare the difference
between pre-and post-rotation results

Results: Between September 2002 and August 2013, 50 residents chose a rotation in colposcopy. Three of them did not
complete the post-test and were not included. The mean pre-test result was 69%=10% and the mean post-test result was
85%=14% (p<0.001). When comparing the results from the 2002-2009 cohort to those from 2010-2013, we observed that
the last group had a better pre-test than the first group (74% vs 67%, p<0.05) but the improvement between pre-test and
post-test remains significant (p<0.001) in both subgroups (14%+8% and 19%=11%, respectively, NS). We explained the
difference over the time period by an increase of exposure to teaching presentations apart from the colposcopy clinic.

Conclusions: Our study showed that pre and post-rotation tests using high resolution pictures can be useful to evaluate
the training in colposcopy. Our teaching model gave expected results.

PATHOGNOMONIC SIGNS GUIDING BIOPSY AND THERAPY DECISION

Schneider A. ' Rakozy C. !, Stolte C. 2, Bothur-Schéfer P. 3, Welcker T. 3, Choly N. ', Roesgen A. ',

Kaufmann A. %, Bohmer G.2
1 Institute for Dysplasia and Cytology, Hollenzollerndamm 123, 14199 Berlin, Germany
2 Institute for Dysplasia and Cytology, Theater Str. 14, 30159 Hannover, Germany
3 Colposcopy Clinic, MVZ, Kasseler Landstrasse 25A 37081 Géttingen
4 Department of Gynecology, Charité — Campus Benjamin Franklin, Hindenburgdamm 30,

Objective: To demonstrate the morphologic spectrum of pathognomonic colposcopic criteria which have high accuracy for
diagnosis of high-grade cervical intraepithelial neoplasia (hg CIN).

Methods: Using VITOM® videocolposcopy ridge sign, inner border sign, rag sign and/or cuffed gland openings were doc-
umented and analyzed prospectively in 100 women visiting our colposcopy institutes. Biopsies and loop specimen under-
went immunohistochemical staining for p16, Ki 67 and stathmin. Colposcopic and histologic findings were topographically
correlated.

Results: High grade CIN correlates significantly with ridge sign, inner border sign or rag sign. Accuracy of cuffed gland
openings is lower due to less stringent colposcopic definition. There was excellent agreement between detection of p16,
Ki 67 and stathmin with the presence of high grade CIN and these markers proved especially useful for evaluation of atrau-
matic scraping biopsies. High risk HPV types were detected in all patients.

Conclusion: We confirm the clinical validity of the pathognomonic colposcopic criteria inner border sign, ridge sign and rag
sign for diagnosis and treatment of women with high-grade CIN.
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IS IT TIME TO CHANGE THE CONSENSUS ON CIN 2-3 LLETZ TREATMENT
DURING THE FIRST TRIMESTER OF PREGNANCY?

Siegler E (%), Vaknin Z 25 Amit A 34, Lavie 0 (%), Auslender R '*), Weissman A (25
Department of Obstetrics and Gynecology, Carmel Medical Center (1),
Department of Obstetrics and Gynecology, Assaf Harofe Medical Center (2),
Department of Obstetrics and Gynecology Rambam Medlical Center, (3),
Rappoport Faculty of Medicine, Technion Insitute of Technology, Haifa (4),
Sackler Faculty of Medicine, Tel Aviv University Tel Aviv (5), Israel

Background: Cervical Intraepithelial Neoplasia 2- 3 (CIN 2-3) is a premalignant lesion and Large Loop Excision of The
Transformation Zone (LLETZ) is the recommended treatment. During pregnancy the consensus guidelines recommend
observation and performing LLETZ only if invasive cancer is suspected. However, reports show that the risk of cervical
malignancy following pregnancy is 11%, and that the LLETZ is safe during the first trimester.

Objective: The aim of the present study was to show our experience with pregnant patients with CIN 2-3 that were fol-
lowed up and treated after delivery, or women who had LLETZ performed during the first 14 weeks.

Methods: 64 patients were diagnosed with CIN 2-3 in pregnancy between January 2006 and August 2014. 32 women were
followed and 32 had LLETZ.

Results: 32 women were followed and 6 are still pregnant. In 26 women who were observed the final pathological results
was: 2 women (7.7%) with cervical cancer, 18 (69.2%) had CIN 2-3 and 6 (23.1%) had CIN 1 or normal histology. Of the
32 women who underwent LLETZ during the first trimester invasive cancer was diagnosed in 4 women (12.5%) , CIN 2-3
in 26 women (81.2%) and 2 (3.1%)women had CIN 1 or normal histology. No complications were reported. 25 women con-
tinued their pregnancy, 17(68%) of them had term deliveries, three (12%) had late premature deliveries and 5 women (20%)
are still pregnant.

Invasive cancer was the final diagnosis in 10.3% of the 58 women evaluated because CIN 2-3 during pregnancy.

Conclusions: LLETZ procedure performed during the first trimester appears to be safe and has advantage of diagnosing or
preventing cervical cancer in 10.3% of the cases. Based on these results, we believe it is time to reconsider the indications
of CIN 2-3 treatment during pregnancy

MANAGING WOMEN 21-24 YEARS OF AGE WITH CIN

Anna-Barbara Moscicki
University of California, San Francisco

The onset for starting cervical cancer (CC) screening ranges widely from as early as 18 to 35 years of age with most coun-
tries starting at 25 yrs. Those starting younger than 25 tend to be in countries without organized screening programs rely-
ing on passive screening. The management of abnormal cytology in this age group should be based on the same evidence
that suggests screening does not need to start until the age of 25 years. In other words, these women need to be managed
very conservately with observation. Rational for observation include: 1) >90% of infections including those with LSIL will
regress spontaneously in young women underscoring the rarity of HPV persistence; 2) cancer in this age group is rare-the
1994-98 US data reported that 2 per 100,000 in women aged 20-24 had CC; 3) although HSIL in women 20-24 yrs is as
common as found in women 25- 35, HSIL in women <24 yrs is more likely to clear --this is due to the fact that many of
the HSIL in young women are due to recent infections, whereas in the older women, the HSIL reflects persistent infections
which has a higher risk to progress to CIN 3. The new guidelinesin the US recommend that ASCUS (whether HRHPV posi-
tive or not) and LSIL be managed without immediate referral to colposcopy. ASCUS/LSIL should have repeat cytology in one
year; if cytology remains ASCUS/LSIL, cytology can be repeated again in one year—colopscopy not required. HSIL/ASCUS-
H at any visit, or persistent ASCUS/LSIL at 2 years requires referral to colposcopy—immediate treatment (see-and-treat
LEEP) is unacceptable. If on colposcopy/biopsy, CIN 1 or less is found in those referred for ASCUS/LSIL similar follow-up is
recommended with cytology only. If CIN 1 or less is found after cytologic HSIL or ASC-H, women should be observed with
colposcopy and cytology every 6 months for up to 2 years until 2 consecutive negative Pap tests and no HG coloscopic
lesions visible. If CIN 2 or CIN 2/3 is found on biopsy, women can also be observed with cytology and colposcopy every 6
months. If CIN 2/3 persists at 2 years or progression to a more severe CIN 3 is made, treatment is recommended. Treatment
can also be more conservative such as using cryotherapy for smaller lesions and when colposcopy is satisfactory or a more
targeted LEEP/LETZ procedure.

In summary, since most lesions regress in young women, over-diagnosis and over-referral are problematic and observation
is considered best.
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ROLE OF BIOMARKERS IN THE MANAGEMENT OF HIGH GRADE CIN

Nicolas Wentzensen
Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, USA

Correctly identifying cervical cancer precursors is central to the success of cervical cancer screening efforts. It is widely
accepted that cervical histology evaluation of biopsy specimens has limited accuracy and reproducibility, especially for the
CIN2 group. Molecular markers could improve the assessment of cervical histology. p16 staining has been proposed as a
histologic marker for cervical precancer to improve accuracy and reproducibility. In a systematic review and meta-analysis
evaluating inter-observer agreement p16-adjudicated histology, a significant increase in agreement for CIN2 endpoints was
observed with p16 staining, while the increase in agreement was only modest for CIN3, for which diagnostic variability is
less of a problem. In a recent update of cervical histology guidelines, p16 staining was recommended for adjudication of
CIN2 lesions. According to the recommendation, a CIN2 without p16 staining is not considered to be a high grade CIN and
is grouped with LSIL. p16-positive CIN2 and CIN3 are combined into a single group of HSIL. Several studies are currently
underway to evaluate the effect of p16 adjudication on cervical histology practice. Apart from p16, there are currently no
biomarkers routinely used that affect management of cervical precancers.

NON-INVASIVE TREATMENT OPTIONS FOR CIN

Peter Hillemanns,
Hannover Medical School, Germany

Objectives: Surgical intervention such as LEEP are the mainstay for CIN treatment, however, this may be associated with
an increased risk of perinatal complications. Recent US management guidelines recommend conservative management in
young women with CIN2/3. The American Association for Cancer Research Task Force underlined the urgent need for non-
surgical therapy with an adequate safety profile. Results: Therapeutic vaccines have shown promise, but have not demon-
strated definitive clinical efficacy and appropriate immunological responses for cervical neoplasia. The topical
immune-response modulator imiquimod with self-applied vaginal suppositories achieved complete histologic remission in
47% compared with the placebo group in 14% (P=.008) with moderate side effects. In a randomized dose-finding photody-
namic therapy (PDT) study that included a total of 262 women with biopsy-confirmed CIN1/2, patients received hexam-
inolevulinate hydrochloride (HAL) via an intra-vaginal photoactivation device which is programmed to deliver 125J/cm2 of
red LED light at 629nm wavelength and is removed by the patient. A clear dose-response in the HAL 5% group of 95% (18/19
patients) compared to 57% (12/21 patients) in the placebo group (p<0.001) was observed at three months in women with
CIN2, including an encouraging 83% (5/6 patients) clearance of HPV16/18 compared to 33% (2/6) in the placebo group at
six months. The treatment was easy to use, well accepted by patients and gynecologists. Only self-limiting adverse reac-
tions including discharge, discomfort and spotting were reported. Conclusions: HAL PDT is a novel promising therapy. More
research for non-surgical therapies such as HAL PDT is needed.
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RISK FACTORS FOR CERVICAL CANCER AT COLPOSCOPY

R. Pretorius, MD', J Belinson, MD?, P Peterson', R Burchette, MS?
1 Dept. Ob/Gyn Southern California Permanente Medical Group-Fontana, Fontana, CA, USA
2 Preventive Oncology International, Cleveland, OH, USA
3 Dept. Research and Evaluation, Southern California Permanente Medical Group-Los Robles, Pasadena, CA, USA

Objectives: Determine the risk of invasive cervical cancer at colposcopy based on the woman's age at colposcopy and
associated cervical cytology.

Methods: Review of electronic medical records from colposcopy clinics followed by chart review of women with cervical
cancer.

Results: Between 3/1/1996 and 4/23/2013, 816,000 cervical cancer screens resulted in 27,381 cervical colposcopies for
evaluation of abnormal cervical cytology and/or positive high-risk human papillomavirus (HR-HPV) tests. Median age at col-
poscopy was 32 years. Biopsy at colposcopy or at subsequent Loop Electrocautery Excision Procedure, cervical coniza-
tion, or hysterectomy diagnosed cervical cancer in 0.5%, 132/27,381) of women. At colposcopy, the risk of cervical cancer
for women age 30 years or greater with high grade cervical cytology (cytology of Cancer, High Grade Squamous
Intraepithelial Lesion, Adenocarcinoma In situ, Atypical Glandular Cells, or Atypical Squamous Cells r/o High) (7.2%,
82/1,134) was greater than for women age < 30 years with high grade cervical cytology (1.5%, 7/468, p<.001). The risk
of cervical cancer for women < 30 years with high grade cervical cytology (1.5%, 7/468) was greater than for women age
30 years or greater with low grade cervical cytology (cytology of Low Grade Squamous Intraepithelial Lesion, Atypical
Squamous Cells of Uncertain Significance, benign endometrial cells, or negative) (0.3%, 42/14,116, p<.001). The lowest
risk of cervical cancer was among women age < 30 years with low grade cervical cytology (0.009%, 1/11,663).

Conclusions: At colposcopy, cervical cancer is extremely rare in women age < 30 years that present with low grade cer-
vical cytology.

MEN AND WOMEN: DIFFERENCES IN SERO-CONVERSION FOLLOWING HPV INFECTION - GENITAL, ANAL

AR Giuliano', R Viscidi, BN Torres, Hui-Yi Lin,' William Fulp,’ Martha Abrahamsen,’

Eduardo Lazcano-Ponce,? Luisa L. Villa*
1 Center for Infection Research in Cancer, Moffitt Cancer Center, Tampa, FL, USA,; 2Johns 2 Hopkins University, School of Medicine, Baltimore,
MD, USA 3 Instituto Nacional de Salud Publica, Cuernavaca, México 4 University of Sdo Paulo, School of Medicine, Sao Paulo, Brazil

Objective: To estimate differences in percent seroconversion and rates of seroconversion to HPV 6, and 16 among men
with infections at the anal canal, genitals, and oral epithelia and to compare this to sero-conversion rates observed among
women.

Methods: Men who were sero-negative to HPV 6, 11, 16, or 18 at enrollment and who acquired genital, anal, or oral HPV
while participating in the HIM Study were included. Serum specimens from the visit HPV was first detected and subsequent
visits every 6 months for a median of 18.1 months of follow-up were tested for anti-HPV L1 capsid antibody IgG using a
VLP-based ELISA assay. HPV genotype-specific analyses were restricted to men with infection at only one anatomic site
who did not have that specific HPV type detected at a prior visit at another anatomic site. Seroconversion rates were esti-
mated using the Kaplan-Meier method.

Results: HPV antibody prevalence is significantly higher among females compared to males with correspondingly higher
antibody titers in females. Among adult men, sero-conversion following genital HPV 6 infection was significantly higher
(18%) vs. sero-conversion following HPV 16 infection (10%) . Regardless of HPV type, a larger proportion (54-69%) of
females sero-convert following genital HPV infection compared to men. While similar rates of sero-conversion were
observed following HPV 16 infection at the genitals and anal canal (~10%), sero-conversion following anal HPV 6 infection
was higher (~70%) compared to sero-conversion following genital HPV 6 infection (18%). Sero-conversion was not influ-
enced by age or sexual orientation. Few men had an oral infection that was not preceded by a genital or anal infection;
therefore, seroconversion to oral HPV infection could not be estimated.

Conclusion: Consistently lower seroconversion following HPV infection in men compared to women likely contributes to
the high rate of HPV infection observed in mid-adult and older men.
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IMMUNOLOGICAL FACTORS THAT MAY BE COMMON OR DIFFERENT
AT GENITAL, ANAL OR ORAL SITES OF INFECTION.

Stern, P
Immunology, Institute of Cancer Sciences, Paterson Building, University of Manchester; Wilmslow Road, Manchester, UK

Local immune control of HPV infection at genital, anal and oral sites will be discussed in terms of both innate and adaptive
immune factors.

HUMAN PAPILLOMAVIRUS INFECTION IN CHILDREN

Stina Syrjanen DDS, PhD, FDSRCSEd(Hon).
Medicity Research Laboratory and Department of Oral Pathology, Institute of Dentistry, Faculty of Medicine, University of Turku,
Department of Pathology, Turku University Hospital, Turku, Finland

HPV has been detected in oral mucosa of infants and young children. The prevalence of oral HPV DNA in children aged from
0.3 to 11.6 years has varied from 0-47%. Current still limited evidence suggests that oral and recurrent respiratory papillo-
mas have a himodal age distribution, similar as in skin warts. The highest prevalence is found before one year of age, and
the second peak at the age of 13-20 years. It seems that the risk is increasing by 3-5% each year.

Recent meta-analysis on 3128 women/children pairs showed a significantly higher risk for children born to HPV-positive
mothers to acquire HPV. Plausible explanations include vertical mother-to-child transmission of HPV during pregnancy
and/or at birth or a higher infection rate during the early nursing (Merckx et al. 2013). The Finnish Family HPV Study was
designed to elucidate the dynamics of oral and genital HPV- infections within families. Our results have shown that new-
born can acquire oral HPV infection during delivery. Although most of these infections clear, these can become persistent
in a subgroup of children. HPV serology of the mother and father as well as mother’s oral HPV status might be of impor-
tance in predicting the outcomes of oral HR-HPV infections in the infants. Importantly, we found that HPV DNA detection in
cord blood and placenta (trophoblasts) increases the risk for newborn to be HPV+ve in oral mucosa (Koskimaa et al.2012).
To conclude, all results support the view that HPV infection can be acquired early in life.

Reference
Merckx M et al. Transmission of carcinogenic human papillomavirus types from mother to child: a meta-analysis of published studies.Eur
J Cancer Prev. 22:277-85, 2013

Koskimaa et al.(2012). Human papillomavirus genotypes present in the oral mucosa of newborns and their concordance with maternal

cervical human papillomavirus
genotypes. J Pediatr 160:837-843, 2012.
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NATIONWIDE ASSESSMENT OF HPV IN CANCERS:
IMPLICATIONS FOR MONITORING IMPACT OF CURRENT AND FUTURE (9-VALENT) HPV VACCINES IN THE US

MT Goodman,' ER Unger, T Thompson,? CF Lynch,® M Steinau,? BY Hernandez,* C Hopenhayn,®
EJ Wilkinson,’ GC Copeland,” M Saraiya?
1 Cedars-Sinai Medical Center, Los Angeles, CA, USA, - 2 Centers for Disease Control and Prevention, Atlanta, GA, USA
3 University of lowa, lowa City, IA, USA - 4 University of Hawaii Cancer Center, Honolulu, HI, USA
5 University of Kentucky, Lexington, KY, USA - 6 University of Florida College of Medicine, Gainesville, FL, USA
7 Michigan Department of Community Health, Lansing, M, USA

Objectives. Systematic surveillance to determine the type-specific prevalence of human papillomavirus (HPV) in the United
States (US) cancers is needed to estimate the impact of current (16/18) and proposed (31/33/45/52/58) HPV vaccines.

Methods. The Centers for Disease Control and Prevention partnered with seven US population-based cancer registries to
obtain archival tissue from invasive anogenital and head and neck cancers for HPV testing (n= 2670). Demographic, clini-
cal, and pathologic data were evaluated by anatomic site and HPV status. We used current US cancer registry data and the
relative contributions of the HPV types to estimate the number of cancers that could be prevented by HPV vaccine.

Results. HPV DNA was detected in cervical and anal cancers (91%), vaginal cancers (75%), oropharyngeal cancers (70%),
vulvar cancers (69%), penile cancers (63%), oral cavity cancers (32%), and laryngeal cancers (21%). Removing HPV 16/18
from the population potentially could prevent 38,000 cancers, including the majority of cervical (66%), anal (79%), oropha-
ryngeal (60%), and vaginal (55%) cancers as well as many penile (48%), vulvar (49%), and some oral cavity (22%) and laryn-
geal (8%) cancers. An additional 4% to 18% (8000) of these site-specific cancers may be prevented by the future vaccine.
For most cancers, younger age at diagnosis was associated with higher HPV 16/18 prevalence. HPV 16/18 distribution was
similar across racial/ethnic groups, with the exception of a lower prevalence among African Americans with oropharyngeal
cancers.

Conclusions. The impact of current and future HPV vaccines on US cancers can be monitored using population-based can-
cer registries.

HPV AND THE ENVIRONMENT

Anna-Barbara Moscicki
University of California, San Francisco

HPV is not alone...certainly not in the vagina, skin or oropharynx. The microbiome and virome have shown that there are millions
of microbes/viromes living with us, in us and on us. Compared to other organs such as the colon and oral cavity, the vagina
appears to be more eclectic with less diversity. In a “healthy” environment, lactobacillus species are predominant however there
remains numerous lactobacillus subspecies and not all are equal in health and disease. In addition to HPV types, there appear to
be other non-oncogenic types including the beta and gamma HPV types known to be predominantly found in the skin and hair fol-
licles. These types are thought to be commensal unless a person is immunocompromised. We now understand that many HPV
types are commensal and are important members of the “microbial community”. One study examined the HPV community using
shotgun sequencing data generated from the NIH Human Microbiome Project. The overall HPV prevalence was 68.9% and was
highest in the skin (61.3%), followed by the vagina (41.5%), mouth (30%), and gut (17.3%) with 48% of samples having multiple
HPV types. These data underscore their likely role in health but their role in controlling the pathogenic HPV is not well understood
but may be crucial. We recently examined the 25 young adult couples enrolled into a transmission study who were sampled for
BHPV DNA from the genitals, hand, and mouth 5 times over a 6-week period. HPV5 was the most common with a prevalence of
56% and was found in 118 of 212 visits at any one genital site. Taking into account all 5 visits, 44% of couples shared at least 1
BHPV type in their anogenitals, 65% in their hands and 6% in their respective oral cavities. Transmission rate of BHPV between
anogenital area was 0 - 16.7(Cl=0.4-92.9) per 100 women months for MtoF at risk and was 0 for FtoM at risk. We also exam-
ined similar association with YHPV, although the rate of detection was much less common in the genital area. Few studies have
examined the microbiome and HPV. In one study, women with vaginal microbes dominated with L. gasseri were more likely to
have a negative sample and samples with low relative abundance of Lactobacillus sp (class IV) or class lll (dominated by L iners)
were more likely to be HPV positive. Another cross sectional study of women with normal cervical cytology found a greater bio-
logical diversity in the vaginal microbiota of HPV+ women then those HPV-. This study found that L. gasseri was higher in HPV
+ women than negative but none for L. gallinarum or L. iners. These data underscore the difficulty in examining the microenvi-
ronment and its influence on HPV persistence. Clearly it will be important to further examine the microbial influence on health and
disease associated with pathogenic HPV.
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HPV PREVENTION: VACCINATION VERSUS EDUCATION

B Romanowski
University of Alberta, Edmonton, AB, Canada

Genital HPV infection is the most common sexually transmitted infection with millions of individuals newly infected each
year. Persistent infection can cause cervical cancer as well as other anogenital malignancies, oropharyngeal cancer and
genital warts. Approximately half of new infections occur in 15-24 year olds. The bivalent and quadrivalent HPV vaccines
are extremely effective in preventing

incident and persistent HPV infection, CIN 2/3 and for the quadrivalent vaccine in preventing genital warts. Modeling stud-
ies have shown that vaccination of 12 year old girls with either vaccine is a cost effective use of public resources, as long
as vaccine duration of protection is long term i.e. 30 years. Cost effectiveness estimates for females >12 years and for
males is less certain and less precise.

Numerous models have found that the cost effectiveness of adding males to a female vaccination program depends on vac-
cination coverage in females and the cost of the vaccine.Prevention of HPV infection other than with vaccination includes
educational messages of

consistent condom use, mutually monogamous relationships and limiting the number of sexual partners. Cervical cancer
screening does not prevent HPV infection, but can prevent most cases of cervical cancer and deaths if women are screened
and receive appropriate follow-up and treatment if screening results are abnormal. HPV vaccines are not 100% effective and
sex education is far from perfect. However it would be incorrect to place all our emphasize on vaccination programs and
ignore the contribution that appropriately delivered education programs can add to HPV prevention.

CAN MEN HAVING SEX WITH MEN PERFORM SELF OR PARTNER-ASSISTED DIGITAL ANAL EXAMS?
A STUDY PROTOCOL

A Nyitray," N Onwuka,? L-Y Hwang,' S Baraniuk,® M Ross,* E Chiao®
1 Center for Infectious Diseases,
2 Division of Epidemiology, Human Genetics, and Environmental Sciences,
3 Division of Biostatistics,
4 Division of Health Promotion and Behavioral Sciences, University of Texas School of Public Health at Houston, USA;
5 Department of Internal Medlicine, Baylor College of Medicine, Houston, USA

Objective: Digital anorectal exams are standard of care for persons with HIV in the US given high anal cancer incidence;
however, they are underutilized. In order to increase utilization, we set out to determine if it is possible that men having sex
with men (MSM) might be able to report accurate findings after performing a self or partner-assisted digital anal exam
(DAE). Earlier detection of tumors should reduce anal cancer morbidity and mortality.

Methods: We will conduct a feasibility study among 100 single and 50 MSM couples, aged 27-80 years. A clinician skilled
in performing DAEs will use a pelvic model to train participants in anal anatomy and the detection of abnormalities, i.e.,
hemorrhoids, warts, fissures, tumors, and skin tags. Next, the clinician will perform a DAE on the participant not only for
diagnostic purposes, but also to model a correct DAE. The participants will then perform a self or partner-assisted DAE in
private, record a normal or abnormal finding, and then complete a questionnaire that includes acceptability questions. The
clinician’s initial DAE findings will then be reported to the participant. Cohen’s kappa will assess concordance between cli-
nician and lay person’s DAE results. Factors associated with concordance (e.g., waist circumference and age) will be
assessed.

Conclusions: For persons at high risk for anal disease, the study will clarify if a single lay person can do a self-DAE, or per-
haps the screening requires a partner, or if, in fact, the procedure requires a clinician for reasons of safety, accuracy, or
acceptability.
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MANAGEMENT OF GENITAL WARTS : UPDATED GUIDELINES

Steben M'-23
1 STl unit, Institut national de santé publique du Québec,
2 Département de médecine sociale et préventive, Ecole de santé publique, Université de Montréal
3 Medical director, Clinique A rue McGill Montréal, QC, CANADA

Objectives: compare current STl guidelines' recommendations for the treatment and management of genital warts (GW).
Methods: Review of 5 GW management guidelines frequently referred to by Canadian health professionals1-2-3-4-5.

Results: For diagnosis, most recommend visual inspection of the anogenital area but one recommended automatic proc-
toscopy for men but not for women.

Acetowhitening as a diagnostic method was not standard recommendations in all guidelines. Biopsy, cervical cancer
screening and HPV testing recommendations were much alike across guidelines. Screening recommendation for other STls
is standard in all guidelines. Therapeutic agents for patient applied treatment at home differ in their availability but when
available their recommended uses were quite alike. The evidence base to direct first and second line treatments is not
strong.All guidelines discussed that treatments have significant failure and relapse rates and that treatment may involve
discomfort and local skin reactions. Partner notification recommendations are alike across guidelines. The uses of HPV vac-
cines are mostly for the affected person for the prevention of infection by unexposed HPV types and not for prevention of
recurrences. Recommendation for the use of HPV vaccine in partners was not very strong. The use and limits of condoms
for the prevention of transmission were discussed in guidelines.

Conclusions: Many aspects of the management of genital warts are similar across reviewed guidelines but some are quite
different such as availability of drugs, treatment schedules, diagnostic methods and use of HPV prophylactic vaccines.

1. http://www.bashh.org/documents/86/86.pdf

2. http://www.cdc.gov/std/treatment/2010/genital-warts.htm
3.https://www.inesss.qc.ca/fileadmin/doc/INESSS/Outils/Guides_ITSS/condylomes_GUIDE_ITSS 17jan_EN.pdf

4. IUSTI guidelines : http://onlinelibrary.wiley.com/store/10.1111/j.1468-3083.2012.04493.x/asset/

j.1468-3083.2012.04493.x.pdf?v=1&t=i1uj2y6i&s=493d81652f0015ac925f1faac8fc012f417f4e98
5. http://www.phac-aspc.gc.ca/std-mts/sti-its/cgsti-ldcits/section-5-5-eng.php

GENITAL HIGH-RISK HUMAN PAPILLOMAVIRUS (HPV) INFECTION AMONG MEN IN DENMARK:
PREVALENCE AND RISK FACTORS

Hebnes JB', Munk C', Nghr B', Nielsen A', Jargensen HO?, Iftner T, Kjaer SK'*
1 Unit of Virus, Lifestyle and Genes, Danish Cancer Society Research Center, Copenhagen, Denmark
2 Danish Armed Forces Health Services, Roskilde, Denmark
3 Medical Virology, Section of Experimental Virology, University Hospital of Tiibingen, Germany.
4 Gynaecological Clinic, Juliane Marie Center, Copenhagen University Hospital, Denmark

Objectives: It is crucial to understand the natural history of genital HPV infection in men including risk factors for HPV infec-
tion, to prevent the increasing male HPV-related disease burden. We investigated HPV infection in the general male popu-
lation and identified risk factors associated with high-risk (HR) HPV infection.

Methods: Penile swab samples collected from 2460 male employees of the Danish army were tested for HPV DNA with
two tests simultaneously, the Hybrid Capture 2 and a PCR assay, Inno-LiPAv2. The LiPA test was used for genotyping and
identified 15 HR-HPV types and nine low-risk (LR) or non-classified HPV types. A self-administered questionnaire providing
data on sexual behaviour, including self-reported STls was completed. We used logistic regression to investigate the asso-
ciation between potential risk factors and HR-HPV.

Results: The overall HPV prevalence was 41.8% using the PCR test; 30.0% were HR-positive, 11.5% were LR positive and
7.5% were non-classified HPV positive. Factors significantly associated with HR-HPV were ever having had genital warts
(self-reported) (odds ratio [OR], 3.5; 95% confidence interval [Cl], 2.5-5.2), and number of female sexual partners within
the previous year (OR, 9.0 for >10 partners versus 1-3 partners; 95% Cl, 6.4—12.7). Circumcised men had a significantly
lower risk of being HR-HPV positive (OR, 0.7; 95% Cl, 0.4-1.0).

Conclusions: HPV infection is common among Danish men and risk factors for HR- HPV infection include genital warts,
number of female sexual partners and circumcision status. Analyses of risk factors associated with type-specific HPV
prevalence are ongoing.
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SAFETY OF THE QUADRIVALENT VACCINE

S Garland'*
1 Head of Clinical Microbiology and Infectious Diseases, Royal Women's Hospital,
2 Senior Consultant Microbiology, Royal Children's Hospital, 3 Honorary Research Fellow, Murdoch Childrens Research Institute, 4
Faculty of Medicine, Dentistry and Health, Department of Obstetrics and Gynaecology University of Melbourne, Vic, Australia

Objectives: Since 2006, a quadrivalent human papillomavirus (qHPV) type 6/11/16/18 vaccine (GARDASIL/SILGARD®) has
been licensed in many countries worldwide (133 mid-2014). Indication for this vaccine is for prevention of cervical, vulvar,
vaginal and anal cancers and their respective pre-cancers, plus external genital warts causally related to HPV types
6/11/16/18. Across the 5 phase 3 clinical trials (> 21,000 females aged 9-26 years and males 9-26 years), vaccination
was well tolerated: vaccine and placebo recipients reported similar incidences of systemic adverse events, serious adverse
events (SAEs) and new medical conditions potentially consistent with autoimmune phenomena, with only local injection
site pain, swelling and redness being significantly greater in the vaccinated groups. With >161 million doses distributed
worldwide and comprehensive national public health vaccination programs in several countries, it is important that ongo-
ing post-licensure safety surveillance occurs. Ongoing evaluation of safety data in real world settings and in larger popula-
tions can signal rare and potentially serious safety issues related to vaccination not demonstrated in trial data. To date >
15 studies in over 1.6 million pre-adolescents, adolescents, and adults from various countries have been conducted for the
qHPV vaccine.

Methods, Results, Conclusion: Various potential SAEs have been extensively studied: no increases in incidence of events
were found compared with background rates. Along with the safety data from the pre-licensure clinical trials, these results
confirm that the qHPV vaccine has a favourable safety profile. Key policy, medical, and regulatory organizations worldwide
have also independently reviewed these data and continue to recommend routine HPV vaccination.

UNDERSTANDING THE TRICKS AND TROPES OF ANTIVACCINOLOGISTS

Steben M'-23
1 STl unit, Institut national de santé publique du Québec,
2 Département de médecine sociale et préventive, Ecole de santé publique, Université de Montréal
3 Medical director, Clinique A rue McGill Montréal, QC, CANADA

Objectives: to analyse anti vaccine communication strategies.
Methods: review of anti vaccine websites, blogs and articles as well as of selected papers presenting rebuttal actions.

Results: Anti vaccine activists have made good use of the Internet. Web 2.0 media such as websites, blogs, social media
and of more classical communication tools such as paper media articles in journals, television and publication in obscure
scientific journals are easy to find on the internet and frequently come up first following a search on browsers. All this anti
vaccine publications, interactions and user-generated content has become ubiquitous and foster a new postmodern para-
digm of healthcare has shifted from doctors to patients, the legitimacy of science is questioned, and expertise is redefined.
It is likely that anti vaccine websites can influence whether people vaccinate themselves or their children. The types of rhet-
oric used by the anti-vaccination movement can be convincing, despite lacking scientific support for their claims. This
includes actions such as skewing science, shifting hypotheses, censoring dissent, and attacking critics’. Health profession-
als have little time to discuss these raised issues and will frequently skip the issue of vaccination over going in a long dis-
cussion explaining the safety and the reasons of vaccine further legitimizing those issues! Strong statements from health
care professionals remain an important reason why parents decide on vaccination of their kids.

Conclusions: Recognizing disingenuous claims made by the anti-vaccination movement is essential in order to critically
evaluate the information and misinformation encountered online.

1A. Kata. Anti-vaccine activists, Web 2.0, and the postmodern paradigm — An overview of
tactics and tropes used online by the anti-vaccination movement. Vaccine 30 (2012) 3778— 3789
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VACCINES, NOT JUST SCIENCE. THE ROLE OF THE HEALTHCARE PROFESSIONAL IN CRISIS COMMUNICATION

Bravo E.
Journalist, Director of Cicero Comunicacion. Communication and Public Relations Agency

Introduction It is today unquestionable that vaccines are experiencing a crisis of confidence and credibility with regard to
public opinion in different regions of the world. In this context, we have seen a flourishing of anti-vaccine groups — includ-
ing those comprising healthcare professionals- whose arguments are gradually seeping into the media sphere. As a result
of this, the fear, confusion and doubt over the true value of vaccines is progressively gaining ground among a large part of
civil society in many countries. The example of the vaccine for human papillomavirus is definitely among those which best
illustrate the issue raised here.

Consideration Should there be a response to all the attacks of the anti-vaccine groups? Before answering, let’s think... Do
we have a response? Will we be capable of transmitting it effectively? Do we really wish to transmit it? Do we understand
that not everyone needs the same response? | also wonder whether we are prepared to renounce the rationale of science
in order to communicate emotionally, which is what really influences the human being’s habits, attitudes and behaviours
either at an individual level or as a member of a community. These questions and others must be posed before implement-
ing any strategy and action plan in the environment of what we call “crisis communication”. Communication represents the
essential tool for building reputation and destroying it and the reputation of vaccines is currently endangered.

Conclusions Healthcare professionals bear a great responsibility for popularising science as a basis for health education.
Beyond the scientific forums where evidence is required to validate an argument, the transmission of a message that gets
through to the public needs a painstaking strategic and tactical approach, especially in contentious and polemical contexts.
For you, as healthcare professionals, to know and master the key questions so you can transfer your knowledge to all cor-
ners of society is vital to highlight to public opinion, not just something as prized as vaccines, but any other breakthrough
in the world of medicine.

RESEARCH ON ATTITUDES AND ACCEPTANCE OF HPV VACCINE

J Waller, L Marlow
Senior Research Psychologist, Cancer Research UK Health Behaviour Research Centre, Department of Epidemiology and Public
Health, UCL, 1-19 Torrington Place, LONDON WC1E 6BT

One way to gain a better understanding of different patterns of HPV vaccination uptake around the world is to carry out
research examining attitudes towards the vaccine, and its acceptability, in the general population and among healthcare
providers. Behavioural science research uses both qualitative and quantitative methods to measure psychological con-
structs that contribute to our understanding of behaviour. Using examples from the UK, the US and Japan, this paper will
explore the contribution made by such research to our understanding of HPV vaccine participation and to intervention devel-
opment, and will suggest future avenues of research to help increase informed participation in vaccination. Methodological
issues as well as recent findings will be discussed.
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INFORMATION: TRANSMISSION, RISK OF CANCER, PROTECTION CERVICAL CANCER

Patti E. Gravitt, PhD, MS
Professor, Dept of Pathology
University of New Mexico Health Sciences Center
Albuguerque, NIV USA

Cervical cancer is a preventable disease. Armed with appropriate knowledge about HPV infection and risk of cervical can-
cer, women can make the most informed choices to minimize the risk in themselves and their daughters. It is first most
important to recognize that HPV infection is an equal opportunity virus. While transmitted primarily through sexual inter-
course, nearly all sexually active women will acquire at least one, and likely multiple, HPV infections over their lifetime. This
is because HPV infections are very easily transmitted. \Women rapidly become infected after they begin sexual activity,
many from their first sex partner.

Wearing condoms is good advice, as it protects against many sexually transmitted infections, including HIV. Condoms also
reduce the risk of HPV infection, though do not completely prevent infections since HPV can be transmitted through skin-
to-skin contact not protected by the condom.

Therefore the best way to prevent cervical cancer is getting the HPV vaccine.

Because HPV is transmitted so easily and rapidly, girls and boys should be vaccinated before they start sexual activity.
Vaccinated women have lower chances of getting cervical cancer, but because a few cancers are caused by types not
included in the current vaccines, they should still undergo routine cervical cancer screening. However, vaccinated women
will have fewer abnormal Paps and will be less likely to have to undergo procedures such as colposcopy and LEEP,

INFORMATION: TRANSMISSION, RISK OF CANCER, PROTECTION OROPHARYNGEAL CANCER

Carole Fakhry
Head and Neck Surgical Oncology
Johns Hopkins School of Medicine
Baltimore, MDD, USA

Commonly asked questions by patients with oropharyngeal cancer, their partners and family members will be discussed.

This will include concerns regarding transmission to partners, risk of recurrence, change in sexual intimacy. Reactions to
HPV-positive diagnosis will be covered.
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PRINT MEDIA COVERAGE OF THE LINK BETWEEN HPV AND ORAL CANCER IN THE UK

Dodd R; Marlow L, Waller J;
Cancer Research UK Health Behaviour Research Centre
Department of Epidemiology & Public Health
UCL, Gower Street, London WCT1E 6BT
UNITED KINGDOM

Objectives: The role of human papillomavirus (HPV) in some oral cancers has appeared in media publications, particularly
following an interview with actor Michael Douglas discussing his cancer. Little is known about the content of these publi-
cations.

Methods: UK media publications (2001-2014) were searched using the terms ‘oral cancer’ and ‘human papillomavirus’ or
‘HPV" in the database LexisNexis®. Of 252 articles, 67 were eligible (>100 words referred to the link between oral cancer
and HPV) for content analysis to determine the main themes.

Results: No media publications reported the link between HPV and oral cancer until 2001. After this, the main topics
included: HPV as a cause of oral cancer, the sexually transmitted nature of HPV (particularly oral sex), the need to vacci-
nate boys against HPV and Michael Douglas’ claim that his throat cancer was caused by HPV. Many articles also refer-
enced the link between HPV and cervical cancer. Peaks in coverage were found when research demonstrated an increase
in mouth cancers (March 2012), when Michael Douglas discussed his cancer (June 2013), and following campaigns to vac-
cinate boys (February 2014). Some tabloid newspapers sensationalised the link between HPV and oral cancer, using
phrases such as ‘sex virus’ and referring to the ‘Big C'. Facts about HPV and references to research were provided in some
articles.

Conclusions: The link between HPV and oral cancer has received coverage in UK media, but often without detailed infor-
mation. Transmission via oral sex was regularly discussed which could potentially increase public concern about this sex-
ual behaviour.

HPV VACCINATION IN EUROPE AND THE MULTIDISCIPLINARY APPROACH

Prof. Dr. Federico Martindn-Torres
Vaccine Research Unit, Healthcare Research Institute of Santiago, Spain

The growth of real-life data supporting the success and safety of HPV vaccines is robust. However, the official HPV vaccine
recommendations, and the actual degree of implementation and vaccine coverage in the different countries is variable.
Active recommendation by a healthcare professional is key to any vaccine uptake, and this is not different for the HPV vac-
cine. All healthcare professionals who play a role in the information, training and application of correct HPV management
and preventive strategies should, as far as possible, ensure that HPV reaches all the potential beneficiaries. At the same
time, the potential recepients of HPV vaccines are varied, ranging from healthy prepubertal girls or boys, through healthy
women or men, to adult oncologic patients. The so-called "vaccine experts" or those with the "know-how" do not necessar-
ily have access to the entire target population. In contrast, those specialists with access to vaccinees don't always have
the expertise and knowledge to proactively get them vaccinated. The solution to this riddle probably lies in a multidiscipli-
nary approach. The "EUROGIN spirit", striving to bring together representatives of all the specialist areas concerned with
HPV, is a good example of how the scientific voice behind HPV vaccines is quite solid and organized. However, the transla-
tion of this scheme into the patient realm is another story, and one which varies in different European scenarios.

The main reason behind the lack of actual commitment towards HPV vaccination shown by an important fraction of health-
care professionals is a lack of adequate education. Indeed information and education - EUROGIN Multilingual CME course,
for example - are key tools to solve this problem. An essential step towards this aim is the coordination and integration of
the scientific voice with those of other stakeholders and key players. This seems, at present, the weakest link of the equa-
tion. In this sense, bureaucratic advocacy, albeit slow, may be the most sustainable way forward.

HPV vaccines have fulfilled their expectations so far, and the next generation is here. We now have the duty to ensure that
we actually achieve their full potential. There are also additional needs in the HPV patient environment - the HPV family bur-
den - that require specific care: diagnostic, therapeutic, preventive and/or emotional care cannot be neglected. Integrated
multidisciplinary HPV units may constitute the definitive response to this challenge, not only from the individual patient care
perspective but also from the HPV leadership perspective at local/regional level.
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GLOBAL BURDEN OF HPV-ASSOCIATED HEAD AND NECK CANCERS

Anil K. Chaturvedi, Ph.D.
Division of Cancer Epidemiology and Genetics, National Cancer Institute.

Human papillomavirus (HPV) infection has emerged as an important etiologic factor for a subset of head and neck cancers,
which arise from the oropharynx including the tonsil and base of tongue. Incidence rates for oropharyngeal cancers have
significantly increased over the past three to four decades in the U.S. and other developed countries around the world. This
rise in oropharyngeal cancer incidence is most apparent among men younger than 60 years of age. Recent molecular epi-
demiologic studies show that HPV infection is the cause of the rising oropharyngeal cancer incidence in recent calendar
years and birth cohorts. It is believed that changes in sexual behaviors among recent birth cohorts have led to increased
oral HPV exposure, and as a consequence, an increase in the incidence of HPV-positive oropharyngeal cancers.
Contemporary estimates show that the proportion of oropharyngeal cancers caused by HPV infection is significantly het-
erogeneous worldwide, with high HPV-attributable fractions in North America and Northern/Western Europe (40-60%) and
low HPV-attributable fractions in Asia and South/Central America (10-15%). An estimated 22,000 HPV-positive oropharyn-
geal cancers occur annually worldwide, and a majority of this burden is concentrated among men in developed countries.

DEFINING RISK IN HPV-DRIVEN OROPHARYNGEAL CANCERS

A. Cmelak,’ S. Li,2 S. Marur,® W. Zhao,* W. Westra,® C. Chung,® M. Gillison,* J. Gilbert,' J. Bauman,’ L. Wagner.® R.

Ferris, D. Trevarthen,’ D. Colevas,® B. Jahagirdar,® B. Burtness.'°
Eastern Cooperative Oncology Group: 1 Vanderbilt University, 2 Dana-Farber Cancer Institute, 3 Johns Hopkins University MD, 4 Ohio
State University, 5University of Pittsburgh, 6 Northwestern University, 7 Colorado Cancer Center, 8 Stanford University, 9 North
Memorial Health Care, 10 Fox Chase Cancer Center.

Objectives: Recognition that HPV-associated oropharynx cancer is treatment responsive has led to proposals to deinten-
sify treatment for these cancers, minimizing late toxicity in patients with good long-term survival, given that treatment
intensification was justified by in HPV-negative cancers. Accurate ascertainment of which patients are at low risk will be
critical to successful pursuit of this goal.

Methods: E1308 was a phase |l clinical trial of chemo-responsiveness as a dynamic biomarker of treatment responsive-
ness in locally advanced HPV or p16+ oropharynx cancer. Patients with clinical complete response (cCR) to 3 cycles of cis-
platin, paclitaxel, cetuximab chemotherapy received reduced radiation dose of 54Gy, with concurrent cetuximab; patients
with < cCR were treated with cetuximab and 69Gy. 71% attained cCR to induction. 62 patients received low dose radia-
tion. 2 year progression-free survival (PFS) for this group was 80% vs. 65% for patients treated with full dose. T4a vs T1-3
had 2 year PFS of 54 vs. 84%; N2c vs. NO-N2b 77 vs. 82%; > 10 pack years vs. < 10 pack years tobacco 57 vs. 92%. Best
prognosis nonT4, nonN2c, < 10 pack years patients had 2 year PFS of 96%.

Discussion: Appropriate patient selection is critical to the safe implementation of deintensification strategies. 96% PFS at
2 years is achieved with 54Gy in nonT4, nonN2c p16+ cancers and < 10 pack years when the tumor is chemo-respon-
sive. This compares with 78.3% 8-year PFS for similar patients on R0129, in which patients received full dose cisplatin-radi-
ation and were not selected by chemo-responsiveness.
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MODELLING THE NATURAL HISTORY OF HPV-DRIVEN HEAD AND NECK CANCERS USING CELL-BASED MODELS

Elizabeth Marsh, Peter Rae, Hisham Mehanna and Sally Roberts
School of Cancer Sciences, University of Birmingham, Birmingham B15 2TT UK

The molecular pathogenesis of HPV-driven head and neck squamous cell carcinoma (HNSCC) is distinct from HPV negative
tumours and clinically the HPV positive tumours have a more favourable outcome. HPV-positive tonsillar cancer most likely
occurs as a result of HPV infection of the tonsillar crypt. We have developed cell-based models of primary human tonsil
keratinocytes transfected with HPV16 genomes, the most prevalent HPV type present in HNSCC, or HPV18, a high-risk virus
strongly associated with adenocarcinoma of the cervix but whose prevalence is low in HNSCC cancers. Stable cell lines
were established and the structure of the viral DNA was shown to be either episomal or integrated into the host genetic
material. Upon long-term cell culture, episomal forms of the viral genome remained either episomal or integrated into the
host DNA. Stratification of the cell lines by organotypic raft culture produced a stratified epithelium with a morphology that
is typical of non-cornifying epithelium and expressed markers typical of the tonsillar reticulated crypt. Organotypic raft cul-
tures of cells following long-term culture displayed a more dysplastic morphology. Investigation of these cell-based mod-
els will provide insight into the natural history of HPV driven tonsil carcinogenesis.

ARE HPV H&N CANCERS PREVENTABLE BY SCREENING AND EARLY DETECTION AND IMMUNIZATION

Carole Fakhry
Head and Neck Surgical Oncology
Johns Hopkins School of Medicine
Baltimore, MD, USA

This talk will discuss features of HPV-positive oropharyngeal cancer that are amenable to screening and early detection in

the future. Limitations of present technology will be reviewed. The potential role of prophylactic vaccination upon HPV-pos-
itive oropharyngeal cancer will be discussed.
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COMBINED PROPHYLACTIC AND THERAPEUTIC VACCINATION STRATEGIES FOR HPV-HNSCC

Sara . Pai, MD, PhD,
Assaciate Professor, Harvard Medical School,
Massachusetts General Hospital, Boston, MA

We have recently discovered that chemoradiation converts the tumor microenvironment into a site permissive for the acti-
vation of an adaptive immune response . This creates an opportunity to combining peptide or protein vaccines with
chemoradiation therapy to elicit potent antigen-specific cell-mediated immune responses. Notably, chemotherapy with cis-
platin or radiation therapy combined with peptide administration was sufficient to induce the accumulation of dendritic cells
in tumor loci and elicit the priming and expansion of antigen-specific CD8+ T cells, leading to synergistic therapeutic anti-
tumor effects compared to either treatment alone. Furthermore, this combination treatment leads to the presentation of anti-
genic peptides by immunosuppressive stromal cells of the tumor, which are rendered susceptible to antigen-specific CD8+
T cell-mediated killing. Together, this results in potent antigen-specific CD8+ T cell immune responses and antitumor
effects. A particularly promising therapeutic HPV vaccine to use in conjunction with concurrent chemoradiation is TA-CIN,
which is composed of HPV-16 L2, E6 and E7, as a single tandem fusion protein. TA-CIN has been clinically tested in healthy
volunteers and shown to be safe and effective in generating T-cell immunity against HPV-16 E6 and E7. Our preliminary
data indicate that administration of TA-CIN with an adjuvant, GPI-0100, generates antitumor effects in mouse models suf-
ficiently promising to initiate a clinical trial in newly diagnosed, advanced stage HPV16+ head and neck cancer patients
treated with concurrent chemoradiation therapy. This clinical trial exploits the temporally permissive tumor microenviron-
ment induced by chemoradiation and administration of clinical grade TA-CIN/GPI-0100 to potentially enhance HPV-specific
immunity and antitumor effects in HPV16+ HNSCC patients. The successful implementation of our clinical study may lead
to a new platform technology, which not only benefit HPV16+ HNSCC patients, but may also be effective against other
HPV-associated malignancies including cervical, vaginal, vulva, anal, and penile cancers.

PERSONALIZED PATIENT COUNSELING - HPV AND OTHER BIOMARKERS
FOR PREDICTION OF RESPONSE TO TREATMENT

A. Nasman', C.Nordfors', N. Griin', N. Tertipis', L. Sivars', A.Vlastos', L.Haeggblom', A. Ahrlund-Richter', T Ramquist',

E Munck-Wikland?, U. Hammar?, M Bottai’, T.Dalianis'
1 Dept. of Oncology-Pathology Karolinska Institutet, and 2 CLINTEC, Karolinska Institutet, Karolinska University Hospital, 171 76
Stockholm, Sweden, 3 Dept of Environmental Medicine, Karolinska Institutet 171 77 Stockholm, Sweden

Objectives: To combine HPV positive status with other biomarkers to predict response to treatment to better personalize
patient counseling

Methods: From 2000-2009 all 439 patients diagnosed with tonsillar or base of tongue cancer (TSCC and BOTSSC) at the
Karolinska University Hospital with available FFPE pretreatment tumour biopsies and treated with intent to cure were
included in the study. FFPEs were tested for presence of HPV and HLA class |, HLA-A2, numbers of CD8+ tumor infiltrat-
ing lymphocytes (TILs), LMP10, CD44 and other biomarkers and the data obtained - correlated to tumour stage, patient age,
treatment strategy and clinical outcome, first one by one and then combined, using also a multinomial regression analysis.

Results: Absent HLA class | expression, high CD8+ TILs, as well as low CD44 expression and others were associated with
a very good clinical outcome (<95% disease free survival for 20-40% of the patients. Using a multinomial regression analy-
sis absent HLA class | expression and high CD8+ TIL counts and lower age remained positive prognostic markers.

Conclusion: By combining positive HPV status with different biomarkers and clinical markers and performing a multinomial
regression analysis we have preliminary data suggesting that absent HLA class | and high CD8+ TIL counts remain inter-
esting prognostic markers and may have bearing for future patient counseling and treatment.
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DECISION-MAKING IN MANAGEMENT OF OROPHARYNGEAL CANCERS (OPC)
- TREATMENT - SURGICAL - ROBOTIC SURGERY?

Carole Fakhry
Head and Neck Surgical Oncology
Johns Hopkins School of Medicine
Baltimore, MD, USA

With the change in demographic and prognostic profile of patients with oropharyngeal cancer, there is increased interest
in the role of transoral robotic surgery. Data on transoral surgery will be reviewed. The current role of transoral robotic sur-
gery in present national comprehensive cancer network guidelines and clinical trials will be discussed.

THE ROLE OF IMMUNOTHERAPY IN HPV+ HNSCC

Sara . Pai, MD, PhD,
Associate Professor, Harvard Medical School,
Massachusetts General Hospital, Boston, MA

HPV-associated head and neck squamous cell carcinomas (HPV-HNSCC) arise from the crypts within the lymphoid tissue
of the tonsil and base of tongue and the maijority of these cancers can be distinguished from tobacco-related head and neck
cancers by the characteristic infiltration of lymphocytes within the stroma and tumor nests. Nevertheless, despite this pro-
found inflammatory response within the tumor microenvironment, the virus and its associated cancer cells are able to evade
immune surveillance, persist, and grow. Various mechanisms have been proposed for the resistance of human solid tumors
to immune recognition and obliteration, including the recruitment of regulatory T cells (Tregs), myeloid derived suppressor
cells (MDSC), and local secretion of inhibitory cytokines. Recent evidence that tumors co-opt physiologic mechanisms of
tissue protection from inflammatory destruction through the upregulation of immune inhibitory ligands has provided a new
perspective for understanding and overcoming tumor immune resistance. Antigen-induced activation and proliferation of T
cells are regulated by the temporal expression of both co-stimulatory and co-inhibitory receptors and their cognate ligands.
Coordinated signaling through these receptors modulates the initiation, amplification, and subsequent resolution of adap-
tive immune responses. In the absence of co-inhibitory signaling, persistent T cell activation can lead to excessive tissue
damage in the setting of infection as well as autoimmunity. However, in the context of cancer, in which immune responses
are directed against antigens specifically or selectively expressed by tumor cells, immune checkpoint pathways can repre-
sent major obstacles to the generation of clinically meaningful anti-tumor immunity. Therefore, efforts have been made in
the clinical arena to investigate blockade of immune checkpoints as novel therapeutic approaches to cancer. The rationale
for immune checkpoint blockade in HPV-HNSCC will be discussed.
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CURSO DE COLPSCOPIA - IMAGENES NORMALES

Damian Dexeus
Somdex Ginecologia, Clinica Tres Torres, Barcelona. Spain.

Colposcopy is a technique that allowes us to examine the lower genital tract and was first described by Hinselaman. The
main indication for colposcopy is secundary prevention of lower genital tract cancer.

Histology is the substract in wich the images observed by the colposcopist are generated. It is for this reason that the
kwoledge of normal and abnormal histology is absolutely necessary.

The color reflected by the beam of light has its origin in the stromal vessels and the thickness of the epithelium. The glan-
dular epithelium is a single layer epithelium colposcopically carcaterized by an intense reddish colour; The squamous epithe-
lium is constituted by multiple layers so the reflected color will be pink or pale red.

The squamous-columnar junction (SCJ) is the histological spot in wich columnar and squamous epithelium collide. Locating,
defining and Classifiyng this squamous-columnar junction is probably one of the basic objectives of the colposcopist. This
junction hugely changes its position during a women " s life and it will do so depending on different life stages and hormonal
status. The identification of this SCJ will allow us to classify the different tranformation zone types.

Classically the SCJ will be identified colposcopically as a thin White rim.

The transformation zone is constituted by a metaplastic epithelium in different maturation stages and is the region in wich
almost all the pathological event will take place. The formation of the metaplastic epithelium follows two different path-
ways; The first one is a squamous re-epithelization originated from the original squamous eptithelium. The second one is
via metaplastic transformation of the reserve primitive cells. These two mechanisms very often coexist.

CRITICAL ANALYSIS OF THE COLPOSCOPIC CLASSIFICATION OF RIO DE JANEIRO 2012

Juan Carlos Martinez Escoriza'?
1 Head of Service of Obstetrics and Gynaecology, University General Hospital of Alicante, Alicante, Spain.
2 Department/Division of Gynaecology, Miguel Herndndez University, San Juan Campus, Alicante, Spain.

The terminology of colposcopy, and colposcopic findings classification, has undergone a permanent change over 85 years
with this technique. The reasons for these changes are the subjectivity of the physician at the time to describe the findings
and notes the need to classify them according to knowledge of each era (which have changed very quickly).

The latest rankings as of Graz 1975, Rome 1990 and Barcelona 2002, for example, did not consider as important the size
and location of the abnormal findings. Moreover, with the passage of time there have been studies that even establish the
positive predictive value of some major abnormal findings recently were signs not described as the inner edge (inner bor-
der sign), the presence of nodules or ridges (ridge sign) in aceto-white areas and Rag sign (sign the flap or shred).

For these reasons the IFCPC again raised the need to review this issue and finally in 2010 in order to update both the ter-
minology and classification colposcopic raised. The Nomenclature Committee of the IFCPC (J. Bornstein, J. Bentley, P
Bosze, F.Girardi, H. Haefner, M. Menton, M. Perrotta, W. Prendiville, P. Russell, M. Sideri, B. Strander, A. Torne and P. Walker)
conducted a critical review of the last three terminologies through discussions "on line" discussion with National Society
for Colposcopy and individual colposcopists and developed a proposal that was submitted and accepted at the World
Congress Rio on July 5, 2011.

The objectives of the Committee was a critical review of previous classifications, consider medicine based on evidence to
establish a modern terminology, include as new terminology techniques loop excision and description of the size of speci-
men and finally , include a parallel terminology to describe the colposcopic findings in the vagina, vulva and periano.

In this Paper a critic of the main sections of the new classification analysis also has limitations in clinical practice and the
degree of implementation is carried out after two years of its publication.
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CASES REPORTS IN COLPOSCOPIC

Juan Carlos Martinez Escoriza'?
1 Head of Service of Obstetrics and Gynaecology, University General Hospital of Alicante, Alicante, Spain.
2 Department/Division of Gynaecology, Miguel Hernandez University, San Juan Campus, Alicante, Spain.

In this paper we present practical clinical cases of colposcopy. We present many images of colposcopy and its relationship
with clinical.

We present nromal colposcopic findings. We also present abnormal colposcopic findings and other findigns as suspicious
for invasidn, miscellaneous findings, etc.

We include also cases with problems at the vagina and vulva (General assesment of vagina and vulva, normal colposcopic
findings, abnormal colposcopic findings, etc.).

Finally we also include some clinical cases to highlight terminology cervical excision (excision treatment types, excision
specimen dimensions, etc.).

PRIMARY PREVENTION OF CERVICAL CANCER IN SPAIN: POST-LICENSURE MONITORING ACTIVITIES

M. Brotons
Unit of Infections and Cancer, Catalan Institute of Oncology, IDIBELL, L'Hospitalet de Llobregat (Barcelona), Spain

Spain made the decision to introduce human papillomavirus (HPV) vaccination into the national immunisation programme
in October 2007 as part of its cervical cancer prevention strategy. The Interterritorial Council of the National Health System
recommended the introduction of either the bivalent or the quadrivalent HPV vaccine for one cohort of girls aged 11-14 years
before the end of 2010. All 19 regions of Spain implemented publicly funded HPV vaccination programmes according to their
logistics between 2007 and 2008. The routine targeted age group, the type of HPV vaccine administered and the delivery
strategy (school-based or primary care-based) varied by region. Initially, 6 regions chose the bivalent vaccine and 13 the
quadrivalent vaccine; nevertheless, since the beginning of the program several regions have changed to use a different HPV
vaccine.

HPV vaccine safety in Spain is monitored through passive surveillance while initiatives to monitor the impact of the HPV
vaccines vary by region. Few regions have established vaccination registries. In addition to regular monitoring of HPV vac-
cine coverages and usual monitoring of cervical precancerous and cancerous rates by cancer registries or Public Health
Directorates, there are ongoing or planned studies evaluating sexual behavior, trends in the incidence of genital warts and
HPV type-specific prevalence at cervical or oral sites as well as in cervical neoplasia and invasive cervical cancer.

An overview of HPV vaccine post-licensure monitoring activities in Spain will be given and post-licensure surveillance stud-
ies conducted in Catalonia will be presented and discussed in detail in the presentation.
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SPANISH GUIDELINES FOR CERVICAL CANCER PREVENTION, 2014. CONSENSUS FOR SEGO AEPCC, SEAP, SEC.

Torne A?, del Pino M?, Cusidé M', Alameda F*, D Andia?, Castellsagué X°, Cortes J', Granados R®, Guarch RM*,
Lloveras B*, Lumbrano AZ, Martinez-Escoriza JC?, Ordi J°, Puig-Tintoré LM?, Ramirez M, de Sanjose S°, Torrejon R',
Bosch X°, Piris MA?, Rodriguez R*, Comino R, Lailla JM', Ponce J'.

(1) Sociedad Espanola de Ginecologia y Obstetricia (SEGO), (2) Asociacion Espanola de Patologia Cervical y Colposcopia (AEPCC)
(3) Sociedad Espanola de Anatomia Patoldgica (SEAP) (4) Sociedad Espariola de Citologia (SEC) (5) Instituto Catalan de Oncologia

Screening for cervical cancer in Spain is mostly opportunistic and different strategies are followed in the 17 Autonomic Regions.

Recently, an update to the guidelines regarding the early detection of cervical precancerous lesions and cancer has been agreed

based on a systematic review of the available evidence. The new screening recommendations address age-appropriate screen-

ing strategies, including the use of cytology and high-risk human papillomavirus (HPV) testing alone as a primary screening

approach, follow-up (e.g., management of screen positives and screening interval for screen negatives), age at which to exit

screening, and screening strategies for special population. Some prior guidelines were reaffirmed but important updates have

been incorporated.

Target population and screening strategy

* Sexually active women ages 25-65. years

* Screening programs should ensure proper population coverage through effective recruitment and retention strategies.

Tests recommended and screening intervals

* Women under the age of 25: no screening.

* Women ages 25-30 years: cytology alone every 3 years.

* Women ages 30-65 years: 1) HPV testing every 5 years (preferred); 2) Co-testing (cytology and HPV testing) every 5 years
(acceptable); 3) cytology alone every 3 years (acceptable).

* Women older than age 65: exit screening if adequate negative prior screening and no history of CIN 2+ within the last 20 years.

Screening in special populations

* Women who have undergone benign hysterectomy: no screening.

* Women with history of CIN2 +: screening for at least 20 years.

* Immunocompromised Women: 1) Cytology annually from age 21; 2) Co-testing from age 30 (every 3 years if CD4 = 200 cl /
uL or active antiretroviral therapy but annually if CD4 <200 cl / uL or no antiretroviral treatment).

PROGRAM STRATEGY AND METHODOLOGY ONCO-GUIDELINES SEGO 2008-2016

M. Cusidé*, G. Hernandez, S. Menjon, JC.Muruzabal, A. Sanchez, J. Ponce
Seccién de Ginecologia Oncoldgica y Patologia Mamaria de la SEGO
*Gynecologic Oncology Unit
Hospital Quirén-Dexeus.

Av. Carles Ill 71-75. Barcelona 08029

Onco-guidelines program conducted from the Section of Gynecologic Oncology and Breast Pathology of the Spanish Society
of Gynaecology and Obstetrics (SEGO) is presented. The project Onco-Guidelines is part of the 5 strategic lines of the
Section and act transversely on all of them: protocols and consensus building, teaching and spread, registration and accred-
itation, multidisciplinary participation and finally research and continuous improvement. The Onco-Guidelines were con-
ceived as a tool used to achieve the cancer care equity in the SEGO sphere of influence, in order to develop specific
improvement measures based on the best available scientific evidence and its applicability. This Onco-Guidelines must
meet the basic requirements as equity, Protection, Reliability, Consensus and Transparency. Compared to other similar ini-
tiatives it has been worked in its implementation system, the registry data, the quality control and the clear need to review
and update periodically the Onco-Guideline features. This has been prepared based on the premises of the European Quality
Model (EFQM) and revised under the parameters of the Appraisal of Guidelines for Research & Evaluation Instrument
(AGREE). Importantly, this is not a single protocol of action, not always exist enought evidence.

All Onco-Guidelines are made with the same format, a first methodological part that is common to all of them and a sec-
ond portion of content structured algorithms work, tables and text developed accompanied in all cases of levels of evidence
and level of consensus. It is essential consensus on definitions provided based on international terminology, consensus in
developing a standardized pathological definitions and types of surgery report. This structure facilitates standardization,
understanding and adapting to guide clinical practice becoming a pocket guide very easy to understand and therefore easy
reference.
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GUIDELINES FOR THE MANAGEMENT OF ABNORMAL CERVICAL CANCER SCREENING TESTS
AND CANCER PRECURSORS

del Pino M, Torne A, Cusidé M, Alameda F, D Andia, Castellsagué X, Cortes J, Granados R, Guarch RM, Lloveras B,
Lumbrano A, Martinez-Escorizal JC, Ordi J, Puig-Tintoré LM, Ramirez M, de Sanjose, Torrejon R, Bosch X, Piris MA,
Rodriguez R, Comino R, Lailla JM, Ponce J.

(1) Sociedad Espanola de Ginecologia y Obstetricia (SEGO), (2) Asociacion Espanola de Patologia Cervical y Colposcopia (AEPCC)
(3) Sociedad Espanola de Anatomia Patolégica (SEAP) (4) Sociedad Espaiiola de Citologia (SEC)

The recently screening recommendations raise new scenarios which claim new management strategies for women with
abnormal screening tests.

Some of the most significant updates refer the selection of women with minor abnormalities in the screening tests using
molecular markers, the observation without treatment of high-grade lesions with higher potential of regression and the post-
treatment follow-up strategies.

Women with positive high risk human papilloma virus (hr-HPV) testing and a negative cytology could be evaluated using
molecular biomarkers such as hr-HPV genotyping (types 16/18/45 carry a higher risk of cervical lesion development); E6/E7
mRNA testing (which has shown a similar sensitivity than hybrid capture test but a better specificity) or p16/Ki67 dual
staining (a surrogate marker of cell cycle deregulation due to an hr-HPV infection).

On the other hand, recent studies show that up to 40-74% of the histologically confirmed HSIL/CIN2 lesion may regress
spontaneously. Factors associated with the regression are: 1) age less than 25 years-old, 2) small lesions, 3) negative hr-
HPV testing, and 4) cervical lesions caused by genotypes other than HPV-16. Thus, although treatment is recommended for
high-grade cervical lesions, clinical follow-up is the preferred option in selected cases.

Regarding to patients treated for cervical intraepithelial neoplasia, compelling evidence shows that hr-HPV persistence or
re-infection is necessary for development of post-treatment lesions. Current studies demonstrate that effective treatment
eliminates both, the lesion and the causing hr-HPV. Therefore, in the last years, hr-HPV testing has been introduced into the
post-treatment management protocols, and it is now considered the standard test for post-treatment follow-up.

ONCOGUIA CANCER ESCAMOSO INVASOR DE VULVA 2015

Sociedad Espaiola de Ginecologia y Obstetricia.
Presentada por J. Lombardia Prieto
- SESCAM (en excedencia). Toledo. Espana.
- Policlinica Madrid Parla Sur. Madrid. Espana.
- Hospital Nisa Pardo de Aravaca. Madrid. Espana.

OBJETIVOS:

La Sociedad Espanola de Ginecologia y Obstetri—cia (SEGO) a través de la Seccion de Ginecologia Onco—ldgica, ha elab-
orado el plan estratégico “PRO—GRAMA ONCOGUIAS-SEGO 2008-2015" para el desarrollo e implantacién de las princi-
pales guias de préctica clinica en el cancer ginecolégico y mamario.

Las oncoguias se conciben como la herramienta que utiliza la SEGO para lograr la equidad de atencion oncoldgica en su
ambito de influencia, cientifico y territorial, con el objetivo de desarro—llar medidas de mejora concretas, basadas en la
mejor evidencia cientifica disponible y su aplica—bilidad.

METODOS:

La principal caracteristica de la oncoguia debe ser su sencillez trasmitiendo el conocimiento de ma—nera bésica, clara y
facilmente inteligible.

Conscientes de las limitaciones para conjugar la evidencia cientifica disponible con la aplicabilidad a nuestro entorno san-
itario, el proceso de elabo—racion se basaré en la evaluacion y registro de 2 indicadores de estandarizacion fundamentales:
nivel de evidencia cientifica disponible (sistema GRADE) y nivel de consenso entre los expertos.

RESULTADOS:

Se actualiza la Oncoguia de cancer escamoso invasor de vulva del 2010, dando lugar a la Oncoguia de cancer escamoso
invasor de vulva 2015.

CONCLUSIONES:

Presentacion de la Oncoguia del cancer escamoso invasor de vulva 2015.

EIIIIIIEIN 2015 HPV INFECTION AND RELATED CANCERS 141



EUROGIN 2015

LA EDUCACION EN VPH DEL MEDICO GENERALISTA / DE FAMILIA

Dr. Jesiis Alonso Fernandez
Especialista en Medicina de Familia y Comunitaria Centro de Salud Valdebernardo
- Direccion Asistencial Sureste Servicio Madrileno de Salud

Los médicos de familia en nuestra practica habitual y diaria estamos en contacto frecuente con la poblacién, siendo la espe-
cialidad médica més accesible. Una caracteristica de nuestra atencién es ser longitudinal a lo largo de la vida de los indi-
viduos, lo que nos permite estar en un lugar privilegiado cuando se trata de enfermedades de larga duracién como la
infeccion persistente por virus VPH que a lo largo de los anos puede originar un cancer urogenital, principalmente de cérvix.

Los médicos de familia no nos limitamos a un area especifica como ocurre en otras especialidades, tomamos parte de todas
las disciplinas, actuando en todos los 6rganos y sistemas y ello implica tomar decisiones aplicables a un individuo concreto,
la familia y la comunidad. El perfil del Médico de Familia hace que podamos y debamos desempenar un papel fundamen-
tal especialmente en los aspectos preventivos y de educacion para la salud y para poder llevar a cabo estas actuaciones
es importante e imprescindible una buena formacién. Asi mismo, es igualmente importante que conozcamos todas las posi-
bilidades y controversias sobre la vacuna del VPH, para de esta manera poder asesorar de una forma veraz y eficiente a
nuestros pacientes.

La aparicién y el desarrollo de vacunas seguras y eficaces significan un avance médico indiscutible. Ademas en el caso de
la vacuna del virus del papiloma humano, no solo previene una infeccion, sino que ademas previene el cancer de cuello de
Gtero, entre otros canceres genitales e incluso la papilomatosis faringea y esto hace mas importante la formacion para
poder llevar a cabo una prevencion, de tal forma que no se limite exclusivamente a lo establecido en los calendarios vacu-
nales fijados por la administraciones publicas.

ROLE OF THE GENERAL PRACTITIONER IN THE PRIMARY AND SECONDARY PREVENTION OF CERVICAL CANCER

A.Cano.
G? Noblejas Health Center. Madrid. Spain

Background: The incidence of cervical cancer in Spain is 7.6 cases per 100,000 women / year. Vaginal cancer is often diag-
nosed simultaneously with cervical cancer, and HPV16 contributes to 70% of these cancers.

Discussion: The family doctor plays an important role in making quality prevention. Start practicing good health education
in their patients, both girls and boys. Primary prevention (vaccine) also depends heavily on the family doctor. It has demon-
strated the effectiveness of the HPV vaccine in women aged 16-45 years, and men aged 16 to 26 years, and immunogenic-
ity in children / girls and adolescents aged 9 to 15 years. It is indicated from 9 years for the prevention of premalignant and
cervical cancer causally related to certain oncogenic HPV genital lesions. Public Health administers the vaccine to girls
between 11 and 14 years, but recommending between 14 and 26. The main factor for better coverage rates of vaccination
is a proactive attitude of the doctor on the recommendation of the vaccine. In terms of secondary prevention, cervical-vagi-
nal cytology is the most useful method for its effectiveness and efficiency, and is done mostly in primary care.

Conclusions: The role of primary care is essential for primary and secondary prevention of cervical cancer.
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ABSTRACTS

DETECTION OF CERVICAL DISEASE WITH THE APTIMA HPV AND COBAS 4800 HPV ASSAYS
USING SUREPATH LIQUID CYTOLOGY SPECIMENS

M. Chernesky', D. Jang', J. Gilchrist', L. Elit2, A. LytwynZ, M. Smieja', B. Weinbaum?, B. Kirkconnell®, and J. Dockter®
1 St. Joseph's Healthcare/McMaster University, Hamilton, ON, Canada
2 Juravinski Hospital Colposcopy Clinic, Hamilton, ON, Canada
3 Hologic, San Diego, CA

Objectives: To compare the performance of Aptima HPV screening and genotyping assays (AHPV and AHPV-GT) to the
cobas 4800 HPV (cobas) test using SurePath liquid Pap specimens. Interim results from this study were reported previously
and the final results reported here.

Methods: SurePath specimens were collected from consented women referred to colposcopy clinics. Colposcopy was per-
formed and biopsies collected to ascertain disease status. SurePath specimens treated with Aptima Transfer Solution (ATS)
were tested with the AHPV assay and AHPV-positive specimens were tested with AHPV-GT. Untreated specimens were
tested with the cobas test per the manufacturer’s instructions. The clinical sensitivity and specificity of each assay was
calculated using a CIN2+ endpoint. Absolute and relative risks were calculated for various HR-HPV and genotype interpre-
tations.

Results/Conclusions: There were 136 cases of CIN2+ from 1333 evaluable women (10.2% prevalence). The clinical sen-
sitivity and specificity was 91.9% and 59.6% for AHPV and 94.9% and 54.9% for cobas. Specificity differences were signif-
icant (p-value <0.001), while sensitivity was not (p-value 0.2188). Women with genotype-positive results (16 and/or
18/45) were at significantly higher risk of disease (31.7% for Aptima assays and 30.2% for cobas) than women with other
high-risk types (12.4% for Aptima assays and 10.9% for cobas). WWomen negative for high-risk HPV had low risk of disease
(1.5% for Aptima assays and 1.1% for cobas). These results demonstrate sensitive detection of CIN2+ disease by the AHPV
and AHPV-GT assays using ATS-treated SurePath Specimens, similar to cobas HPV testing of SurePath samples.

DIRECT GENOTYPING FROM THE APTIMA® HPV ASSAY USING ANYPLEXTM Il HPV28

Lillsunde Larsson G "2, Kaliff M ', Karlsson MG 2, Helenius G'-2
1 Department of Laboratory Medicine, Orebro University Hospital, Orebro Sweden;
2 School of Health and Medical Sciences, Orebro University, Orebro Sweden;

Objectives: In the APTIMA® HPV assay, 14 hr-genotypes (16,-18,-31,-33,-35,-39,-45,-51,-52,-56,-58,-59, -66 and 68) are
detected, without type verification. During amplification of mRNA copies, double stranded DNA is produced as an interme-
diate step and the aim of this study was to evaluate if double stranded DNA could be used for genotyping, direct from the
analyzed APTIMA tubes.

Methods: 108 samples were genotyped before and after APTIMA® HPV assay. Prior to analysis, 1 ml sample was used for
DNA extraction. After mRNA analysis, APTIMA tubes were collected and 200 ul was DNA extracted for comparison. Pre-

and post DNA was genotyped using the Anyplex™ Il HPV28 (Seegene, Korea) detecting 28 different genotypes using real-
time PCR and melting curve analysis at 30, 40 and 50 cycles.

Results: Sixty-three (58.3%) of the samples were positive for any of the genotypes included in the Anyplex™ Il HPV28 prior
to APTIMA® HPV assay and fifty-four (50.0%) samples were positive in the post analysis.

Sixty-five hr genotypes results were found prior to APTIMA® HPV assay, and fourteen hr genotyping results were lost at
post analysis. Nine of the lost results were initially detected at 50 cycles indicating low viral load. When comparing detec-
tion levels before and after the APTIMA® HPV assay, thirty of all the genotyping results were detected at same cycle no
and twenty of the results at a lower detection level. Interestingly, Ir genotypes were detected in both pre and post analysis
in 24 samples, where HPV-42 (n=9) and — 53 (n=6) were the most abundant genotypes.
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COMPARISON OF HC2 AND COBAS REALTIME PCR IN ROUTINE HPV TESTING

H. Ikenberg, A. Xhaja, B. Pittel, M. Faber, C. Borsch
Cytomol, Laboratory for Cytology and Molecular Biology, D-60437 Frankfurt, Germany

Background: Long-time the HC2 test was the gold-standard in routine HPV testing. Meanwhile several new assays have
been validated and received an FDA approval. Cytomol, a major German lab, until 2013 used HC2 and shifted to cobas
8/2013.

Methods: We compared the results with cobas from 5.8.2013 to 4.8.2014 when only this test was employed with the same
period in 2012/13 (exclusively HC2). The profile of the users remained unchanged. Around 40% of the tests were performed
as adjunct to cytology, around 60% as triage or test of cure.

Results: 22.5% of 27.429 tests were positive with the HC2 high-risk (HR) probe (13 HPV types including HPV16/18) com-
pared to 31.8% in 27.246 cases tested with cobas 12 types HR and HPV16/18 probes, an absolute increase of 9.3% and a
relative rise of 41.3%. In cases tested out of the Thinprep vial (mainly used for private patients with a lower rate of abnor-
malities and in adjunct testing) 16.1% were positive with HC2 and 26.1% with cobas. From the proprietary tubes (mainly
used for public healthcare patients and as triage) this was 23.8% vs 33.0%.

46.5% of the cases positive with cobas for HPV16 and/or 18 were also positive for the 12-types-HR-HPV set. Comparable
data for HC2 are not existing because here only secondary testing for a combined probe set of HPV16/18/45 is available.

Conclusions: First data from routine use of cobas HPV testing point to a higher positivity rate and hence a potentially lower
specificity compared to the HC2 assay.

DEFINITIVE SEPARATION OF HIGH GRADE FROM LOW GRADE DYSPLASIA USING
THE COMBINED MORPHOLOGICAL AND MOLECULAR BIOMARKERS OF ONCOTECT 3DX

Amanda Chargin', Hamed Jafarin', Keith Shults? and Bruce K Patterson'
1 IncellDx, 2 Penfold Patterson Research Institute, 3 MTSU Biostats

Background: In prior studies, we have used 3Dx technology to demonstrate the ability to combine multiple measurable
attributes with detection of E6/E7 mRNA to create a landscape capable of describing the cellular environment present in
HPV infection. In an extension of this, we measured 13 cellular parameters to create a Logistical Regression Model taken
from a compilation of 166 patients who were HPV DNA negative NILMs (negative for intraepithelial lesion or malignancy)
and compared them to patients who were clinically defined as ASCUS (Atypical Squamous Cells of Undetermined
Significance) n=37, or LSIL (Low-Grade Squamous Intraepithelial Lesion), n=29 taken from liquid based cytology speci-
mens submitted for HPV DNA testing.

Materials and Methods: All submitted samples were processed using a semi-quantitative method designed to hybridize
HPV mRNA and stain DNA using DAPI. The samples were collected on a Sony EC800 cytometer and the derived cellular
parameters were tabulated with metadata in Excel and then ported into R, an open source language for statistics and graph-
ics. Once in R, Random Forest analysis identified five parameters that differed from NILM and these parameters were used
to derive the model designed to detect difference. The derived model was then tested by plotting true positives versus false
positives to create an AUC (Area Under the Curve) and Boot Strapped 10 times to compare the initial accuracy of the model
versus a cross validation of the model.

Results: The values of AUC (0.86-0.88) and Cross Validation Accuracy (0.851-0.861) reveal that the derived model is both
highly specific and accurate in delineating ASCUS/LSIL from NILM in this small study. It is our goal to use similar concepts
to objectively determine patients who should be referred to colopscopy from those who are merely infected. The use of
highly specific cellular parameters using 3DX coupled with bioinformatic approaches appears to be a technique capable of
highly accurate delineation beyond current standard of care.



ABSTRACTS

A NOVEL, SIMPLE AND SPECIFIC TEST FOR HPV INDUCED NEOPLASIA VIA DIRECT DETECTION
OF E6 ONCOPROTEIN

Tajan, E', Silver, J', Berard-Bergery, M', Mahoney, C', Castle, PEZ, Jeronimo, J3, Qiao, YL*, Lu, P!, Schweizer, J'
1 Arbor Vita Corporation, Fremont, CA, USA
2 Global Coalition Against Cervical Cancer, Arlington, VA, USA
3 PATH, Seattle, WA, USA
4 Cancer Institute and Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing, China

The unacceptably high mortality caused by cervical cancers in developing countries calls for screening technology that
readily allows widespread implementation in settings of need. The OncoE6™ Cervical Test (E6 Test) has been developed
to meet requirements specific to many low and limited resource settings; the test features lateral flow format and is void
of cold chain requirements for storage or sample collection. The procedure uses low complexity equipment which is virtu-
ally maintenance free, and comparatively inexpensive. The E6 Test is compatible with several specimen types (dry swab,
PreservCyt media), and it can accommodate very low to medium specimen throughput per run. The E6 Test can be per-
formed by personnel with little to no laboratory expertise, and operator training can occur via training video, or by in per-
son training following a trainer-trainee model. The time from sample collection to result is about 2.5 hours, reducing the risk
of patient loss on follow-up, and facilitating screen-and-treat. Directly detecting elevated quantities of the cancer causing
viral oncoprotein E6, the test delivers high clinical specificity and positive predictive value (98.9% and 40.8% for CIN3+,
respectively, as found in the Chinese START-UP study), thus greatly reducing over treatment upon a positive test result. We
will present a clinical performance summary for the OncoE6™ Cervical Test, present features relevant to use low resource
settings, and discuss implications of its use as a triage or primary screen in a variety of settings.

PERFORMANCE OF THE TROVAGENE URINE HPV ASSAY IN A REFERRAL POPULATION

J. Cuzick'!, A. Ahmad', L. Ho', M. Kleeman', D. Lyons', J. Austin', A. Szarewski', L. Cadman’, C. Vibat, M. Erlander?
1 Wolfson Institute of Preventive Medicine, Queen Mary University of London, London, England
2 Trovagene Inc., San Diego, California, USA

OBJECTIVE: Determine performance of the Trovagene Urine HPV test for the detection of high-grade cervical intraepithe-
lial neoplasia (CIN) within a referral population.

METHODS: A total of 518 pairs of urine (in EDTA) and liquid based cytology samples in (ThinPrep Preservcyt medium) were
collected. The Trovagene HR-HPV test was used for the detection of 13 high risk HPV types by consensus PCR amplifica-
tion of the E1 region in both specimen types. Samples were anonymized, sent to Trovagene for testing with all urine spec-
imens and currently 320 matching ThinPrep samples completed. This was part of the Predictors 4 study in which cytology
samples were assayed by a range of other HPV tests in both ThinPrep and SurePath.

RESULTS: Sensitivity (SE) and specificity (SP) from cytology samples in ThinPrep medium was similar to other well estab-
lished tests (SE=98.0% for CIN3+ and 95.7% for CIN2+; SP=22.8% for < CIN2). SE from urine samples was only slightly
lower (90.5% for CIN3+ and 88.0% for CIN2+) with similar SP (24.7% for < CIN2). Positive/negative agreement between
the 320 paired urine and ThinPrep samples currently analyzed was 84.4% (95% Cl 79.8%, 88.2%) with 25 discordant pairs
in each direction (kappa = 46.9%). 90.5% of the samples positive on cervical material were also positive in urine.

CONCLUSIONS: The Trovagene test had very good performance in ThinPrep samples - comparable to other established HPV
tests, and good performance in urine that was slightly lower than for ThinPrep. Detailed performance from both urine and
cervical samples will be presented.
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AUTOMATED VERSUS MANUAL PRE-PROCESSING OF SUREPATH LIQUID-BASED CYTOLOGY SPECIMENS:
ASSESSING IMPACT ON THE PERFORMANCE OF THE REALTIME HIGH RISK HPV ASSAY

A. Sargent', S. FerrisZ, P. Atkinson?
1 PHE Manchester Virology, Manchester Royal Infirmary, Manchester, United Kingdom
2 Manchester Cytology Centre, Manchester Royal Infirmary, Manchester, United Kingdom

Cervical specimens collected in liquid-based cytology (LBC) media are the only sample types used for cervical cytology in
the UK. The Abbott RealTime High Risk HPV assay, a highly automated qualitative multiplex real-time PCR for the detection
of 14 high-risk HPV (hrHPV) types with simultaneous typing of HPV16 and HPV18, has been approved by the English NHS
Cervical Screening Programme for HPV triage of low grade dyskaryosis and test-of-cure. As per manufacturer " s instruc-
tions, pre-analytic processing of LBC samples involves manual mixing and liquid transfer of the original sample into a sec-
ondary tube used directly on the Abbott m2000 System. Future implementation of hrHPV primary screening increases the
need for automation of pre-analytics. We evaluated a custom-configured work-table-setup of the TECAN EVO Freedom
instrument designed to automate pre-processing of SurePath samples and patient-identification matching between original
SurePath vials and secondary tubes comparing results from 415 specimens (primary screening population: N=260; triage
and test-of-cure population: N=155) pre-processed manually and automatically. hrHPV was detected in 91 samples after
manual pre-processing and 94 positive results were obtained after automatic pre-processing. Excellent agreement of over-
all-hrHPV results (98.3% [95%Cl:0.92-0.99]; kappa: 0.95) and individual results for HPV16, HPV18 and other-hrHPV (> 98.6%
agreement; kappa > 0.89) was found following manual and automated pre-processing.

The TECAN EVO Freedom-configuration designed to automate pre-analytics required for preparing SurePath samples for
hrHPV-testing resulted in assay performance comparable to that following the manufacturer-validated manual process,
saves ~1.5mins hands-on-time per sample processed and allows for complete specimen identification tracking and docu-
mentation of process control.

INTRODUCTION OF CEPHEID® HPV TESTS INTO CERVICAL SCREENING IN MALAWI

HA Cubie ', H Brown 2, G Walker 2, M Deeny °, E. Kawonga®, S Kafwafwa *, D Morton *, R Ter Haar *,

M Fox® , C Campbell °
1-HPV Research Group, University of Edinburgh
2-Simpson’s Centre for Reproductive Health , Royal Infirmary of Edinburgh
3-Department of Gynaecology, Stobhill Hospital, Glasgow
4-Nkhoma Hospital, Malawi
5-Centre for Population Health Sciences, University of Edinburgh
6-Women's Health Marketing, Cepheid, California

Objectives: Visual inspection with acetic acid (VIA) has a poor record in interpreting cervical abnormalities accurately and
skills are readily lost. HPV tests could provide an objective primary screen with triage to VIA of positives. This project aims
to test this in an unscreened population in rural Malawi

Methods: LBC samples were obtained from women attending VIA clinics within a new programme. Collection media

included ThinPrep, saline and Cepheid®'s own collection medium. HPV tests were carried out on the same day as collec-
tion and later linked to clinic data.

Results: In the first 475 samples, HPV positivity was 20.2% overall and 31.8% in women known to be HIV positive. Of 90
positive samples, 17.8% harboured HPV 16, 19.6% HPV 18/45 and 56% HR-HPV other types. Comparison of collection media
was available for 146 paired samples, with complete agreement in 133 (91%) and discordant or invalid results with one or
more collection media in 13 samples. Results of HPV status linked with VIA results and clinical outcomes will be presented.

Conclusions: The Cepheid® HPV test proved easy to do with a turnaround time of 2 hours possible from clinic back to clinic.
If the cost is acceptable, HPV testing may prove useful as primary screen in some settings in low resourced settings.
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GYNTECT®, A TRIAGE TEST FOR HIGH-RISK HUMAN PAPILLOMAVIRUS DNA-POSITIVE WOMEN,
MAY HAVE PROGNOSTIC POTENTIAL

Hansel A.',Schmitz M.!, Wunsch, K', Greinke C.2,Scheungraber C.Z, Runnebaum 1.B.2,Diirst M.2
1 Oncgnostics GmbH, Jena, Germany
2 Department of Gynecology and Obstetrics, University Hospital Jena, Germany

Objectives: High-risk human papillomavirus (hrHPV)-DNA testing is frequently performed parallel to cytology for the detection
of high-grade dysplasia and cervical cancer (termed CIN3+) particularly in women above 30 years of age. Although highly sen-
sitive, hrHPV testing has only limited specificity. Furthermore it is well known that only a proportion of CIN lesions progress to
cervical cancer. Therefore, markers with prognostic value would substantially improve cervical cancer diagnostics.

Methods: In a retrospective, cross-sectional study with two gynecological hospitals cervical scrapes from more than 500
patients with histopathology-confirmed diagnosis a panel of 5 promising DNA methylation marker regions comprising a
newly developed test termed GynTect® were analyzed using methylation specific PCR. In addition, for 29 patients who
attended the colposcopy clinic at least twice (up to nine previous visits) before obtaining the endpoint diagnosis CIN3, the
GynTect® markers were determined and the results correlated to histopathological and cytological findings.

Results: High sensitivity and specificity was observed for the detection of CIN3+ if at least 2 out of 5 GynTect markers were
methylated. In the longitudinal study earlier detection (up to six years) of the severe disease compared to histopathogy was
obtained in 19 of 29 patients (66%), indicating that methylation of the GynTect® marker panel may show the likeliness of
progression to severe lesions.

Conclusions: GynTect® may provide a promising diagnostic tool for identifying patients with CIN3+ among hrHPV-posi-
tively tested women. Furthermore there is strong evidence that these markers may be of prognostic value.

VALIDATION OF NOVAPREP HQ+ LIQUID-BASED CYTOLOGY MEDIA FOR HR HPV DETECTION
BY HYBRID CAPTURE 2 (HC2)

JL Prétet, S Launay, D Guenat, D Riethmuller, C Mougin
Univ Franche-Comte, F-25000 Besancon, France
Univ Hospit of Besancon, F-25000 Besangon, France
EA 3181, FED4234, F-25000 Besancgon, France

Objective: To assess the suitability of Novaprep HQ+ Orange medium for the detection of HR HPV DNA by HC2.

Methods: Specimens were prepared with HPV16+ cells (SiHa and CaSki), HPV18+ cells (HelLa) and HPV- cells (C33-A)
diluted in Novaprep HQ+ Orange medium and in STM as reference medium. Repeatability was evaluated by coefficient of
variation (CV%) calculated on 14 determinations (three levels of HPV16 and HPV18 DNA concentrations). Reproducibility
was assessed between 3 lots of Novaprep HQ+ Orange medium by CV% calculated on 14 determinations. A method-com-
parison study was conducted on HPV16+ and HPV- specimens diluted in Novaprep HQ+ Orange medium and STM. A study
is ongoing to assess the stability of specimens stored at +4°C, +21°C and +40°C in 3 lots of Novaprep HQ+ Orange
medium. Samples were tested with HC2 according to the manufacturer’s instructions.

Results: Repeatability and reproducibility showed CV%<8% whatever the genotype (HPV16/18), or the lot was. The com-
parison study showed a 100% sensitivity and specificity for HR HPV detection from samples diluted in Novaprep HQ+
Orange medium. Furthermore, an excellent correlation was achieved (r2>99%) between RLU/CO measured from cell sam-
ples diluted in Novaprep HQ+ Orange medium compared to those diluted in STM. Specimens are stable for at least 10
weeks at +4°C, +21°C and +40°C. In conclusion, Novaprep HQ+ medium adequately preserves HPV DNA and is suitable
for HR HPV DNA detection by HC2.
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VALIDATION OF TWO METHODS OF COLLECTING INFORMATION ON HPV TEST: ELECTRONIC CLINICAL HISTORY
AND MANUAL REGISTER ON CERVICAL CANCER SCREENING IN SPAIN.

V.Rodriguez-Salés’, R.Ibafiez', E. Roura'Z, M. Peris’, S. de Sanjosé'Z*.
1 Unit of Infections and Cancer; Cancer Epidemiology Research Programme, IDIBELL, Catalan Institute of Oncology.
L'Hospitalet de Llobregat, Barcelona, Spain
2 CIBER Epidemiology and Public Health, Barcelona, Spain

Objectives: In Catalonia (Spain) cervical cancer (CC) remain as the main screening tool the cytology and also introduced
for the first time, the Human Papillomavirus (HPV) DNA test under some very specific situations (triage of ASC-US, under-
screened women (women aged >40 years without screening history in the last 5 years) and post-surgery treatment) .The
aim of this study was to examine the percentage and the reasons of each HPV test performed in CC screening for the period
2007-2011 using two methods of collection information: clinical history and manual register.

Methods: Two sources of information were available: a) electronic health record system used by 77% of primary care doc-
tors of the public system in Catalonia for period 2008-2011, b) A specific form for collecting information about HPV tests
including reasons, age, center for period 2007-2009 used by 100% of primary care doctors.

Results: Preliminary descriptive results indicate that from 2008 to 2011, 55.460 HPV tests (positivity of 16.8%) were reg-
istered in the electronic history. 54.8% were performed in underscreened women and 15% for ASC-US triage. In contrast,
during the period 2007 to 2009, 66.486 forms for HPV testing were filled (positivity of 21.5%), 61.4% of which were per-
formed in underscreened women and 22% for ASC-US follow-up.

Conclusions: Although preliminary descriptive results suggest that there may be some differences between the two meth-
ods of data collection, more comprehensive validation analysis adjusted for period and percentage of covered population
are underway and will be presented at the conference.

HIGH-RISK HPV mRNA IN RELATION TO FUTURE HIGH-GRADE LESIONS AMONG HPV-DNA POSITIVE WOMEN
WITH MINOR CYTOLOGICAL ABNORMALITIES

H. Johansson', K. Bjelkenkrantz?, L. Darlin®, J. Dilllner*, 0. Forslund'
1 Department of Laboratory Medicine, Medical Microbiology, Lund University, Malmé, Sweden.
2 Regional Cancer Centre South, Lund, Sweden. 3 Department of Obstetrics and Gynecology, Skane University Hospital, Lund, Sweden
4 Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden and Department of Laboratory
Medicine, Karolinska Institutet, Stockholm, Sweden.

Objective: The aim was to determine the sensitivity and specificity of the APTIMA HPV mRNA assay (Hologic) in predict-
ing future development of high-grade cervical intraepithelial neoplasia (CIN) among high-risk HPV-DNA-positive women with
ASCUS or CIN1 cytology.

Methods: Archived SurePath cervical samples of women > 35 years of age with high-risk HPV DNA-positive atypical squa-
mous cells of ASCUS (n= 211) or CIN1, (n= 131) were tested by the APTIMA HPV assay, and the women were monitored
for development of histopathologically verified CIN2+.

Results: Twenty-nine percent (61/211) of the women in the ASCUS group, and 34.3% (45/131) in the CIN1 group developed
CIN2+ within 4.5 years of follow-up. The prevalence of HPV mRNA was 90.0% (190/211) among women with ASCUS and
95.4% (125/131) among women with CIN1. The presence of HPV E6/E7 mRNA was associated with future development of
CIN2+ among women with ASCUS and CIN1 (p=0.02).

The APTIMA assay demonstrated high sensitivity in predicting future CIN2+ and CIN3 in the ASCUS (96.7% and 100%) and
CIN1 (97.8% and 100%) groups. The corresponding specificity was low (5.4-12.7%). The negative predictive value of the
HPV assay for detecting future CIN3 was 100% since no mRNA-negative woman developed CIN3 (0/27) as compared to
13.6% (43/315) of the mRNA-positive women (p=0.03).

Conclusion: The APTIMA mRNA assay demonstrated high sensitivity but low specificity in predicting future CIN2+ among
women with minor cytological abnormalities. The assay had high negative predictive value for future CIN3, indicating that
HPV-mRNA-negative women are at low risk of progression to high grade CIN.



ABSTRACTS

MONITORING THE IMPACT OF THE HPV VACCINATION PROGRAM AND CERVICAL CANCER CONTROL IN BHUTAN

Ugyen Tshomo', Tshokey', Silvia FranceschiZ, Gary M. Clifford?, lacopo Baussano?
1 Jigme Dorji Wangchuck National Referral Hospital, Thimphu, Bhutan;
2 International Agency for Research on Cancer, Lyon, France;

Objectives: Bhutan has started a national cervical screening program in year 2000 and a vaccination programme against
human papillomavirus (HPV) in 2010 with coverage of >90% in girls aged 12-18. The collaboration between the govern-
ment of Bhutan and IARC to monitor HPV prevalence over 10 years and pilot HPV-DNA-based cervical screening, offers an
excellent opportunity to evaluate short- to medium-term impact of cancer control in LMICs.

Methods: We conducted a set of descriptive studies since 2011 to assess the burden of HPV infection and local screening
program performances. A cytology-based and urine-based HPV prevalence survey were conducted among adult women and
young female students, respectively; a case series of CIN3+ biopsies was assessed to quantify the fraction of cervical dis-
ease attributable to each HPV type; and finally, an assessment of screening coverage of women aged 25 years or more was
performed in the capital, Thimphu.

Results: For the cytology-based and urine-based survey 2505 women and 1051 students were enrolled, respectively; for
the case-series 323 biopsies were collected; and finally for the cervical screening assessment 1620 women were investi-
gated. Among the general population and students HPV prevalence was 26% and 11%, respectively; 70% of cancers were
attributable to HPV16/18; the screening coverage in the capital was 34%.

Conclusions: We will present detailed results of the baseline picture of HPV epidemiology in Bhutan prior to vaccination
and will describe a 10-year IARC protocol for repeat surveys with which to compare future vaccinated cohorts of women
to demonstrate vaccine impact.

POSSIBLE HAND-GENITAL HPV INFECTION TRANSMISSION AMONG HETEROSEXUAL COUPLES:
RESULTS FROM THE HITCH STUDY

K Louvanto' 2, K Dahlstrom'?, A Burchell'*, P Baral', A Ramanakumar', P Tellier®, F Coutlée'5, E Franco'
1 McGill University, Department of Oncology, Montreal, Canada
2 Turku University Hospital, University of Turku, Department of Obstetrics and Gynaecology, Turku, Finland
3 University of Texas, MD Anderson Cancer Center, Department of Head and Neck Surgery, Houston, USA
4 Ontario HIV Treatment Network, Toronto, Canada
5 McGill University, Department of Family Medicine, Montreal, Canada
6 University of Montreal, Department of Microbiology, Montreal, Canada

Objectives: HPV is transmitted by mucosal contact but other modes of transmission may exist. We analyzed the HITCH
cohort study data to understand the role of the hand-genital route in transmission.

Methods: At enrolment and 4-month follow-up visits, we tested for HPV genotypes in genital and hand samples from 213
female university students (aged 18-24) and their male partners. We assessed genotype-specific concordance beyond
chance between hand and genital sites within and between partners and genital-genital concordance between partners.

Results: Prevalence was higher in genitals (penile: 59.2%, vaginal: 57.8%) than in hands (male: 36.2%, female: 34.3%).
Observed-to-expected ratios (95%Cl) for hand-genital concordance within individuals were 8.7 (6.8-10.6) for men and 8.7
(6.7-10.7) for women, whereas between-partner ratios were 8.0 (6.0-10.0) for male hand-female genital and 6.7 (5.1-8.4)
for female hand-male genital. The ratio for between-partner genital type concordance was 6.4 (5.3-7.5). Genital positivity
was associated with the partner’s same-type hand positivity, after accounting for the partner’'s genital HPV status.
Mutually-adjusted odds ratios of vaginal infection were 7.40 (4.7-11.6) for male hand positivity and 55.2 (40.0-76.1) for
penile positivity. The equivalent figures for penile infection given female hand and vaginal positivity were: 5.68 (3.5-9.2) and
55.80 (40.1-76.8).

Conclusions: In an individual, HPV types in the hand tend to reflect those present in the genitals, regardless of gender. Hand
positivity is also correlated with a partner’s genital positivity, even after taking into account the individual’s genital types.
Hand-genital transmission may be a significant influence in the epidemiology of HPV infection.
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AVAILABILITY OF TYPE-SPECIFIC DATA ON HPV INFECTION IN EUROPE FOR HEALTHY WOMEN AND WOMEN
WITH CERVICAL, VULVAR OR VAGINAL DISEASE

Wagner M', Bennetts L', Patel H', Welner S', Weiss TW? and de Sanjose S.°
1 LASER Analytica, Montreal, Quebec, Canada
2 Merck Global Health Outcomes, West Point, PA, USA
3 IDIBELL, Institut Catala d'Oncologia-Catalan Institute of Oncology,
L'Hospitalet de Llobregat and CIBER en Epidemiologia y Salud Publica, Barcelona, Spain

Objectives: To assess the availability of type-specific data on HPV infection in European women and identify data gaps.

Methods: PubMed/Medline and EMBASE databases were systematically searched to retrieve full publications reporting
type-specific prevalence and incidence of genital infections in general European populations of women without clinically-
manifested disease, as well as type distribution in histologically confirmed cervical, vaginal and vulvar intraepithelial neo-
plasms and cancers. Original studies and meta-analyses reporting on types 16 and 18 and at least one other high-risk type
were included. Studies published before 2000, non-English publications, studies focusing on special populations (e.g., HIV-
infected, pregnant), and small studies (N<50) were excluded. Key information, i.e., study type, country, population char-
acteristics, sample type, HPV assay used, and HPV data, was extracted from each study.

Results: A total of 236 publications met the inclusion criteria: 126 for type-specific infection prevalence in general female
populations, 107 for type distribution in cervical lesions or cancers, 23 for type distribution in vulvar or vaginal lesions and
5 for type-specific infection incidence. Five countries (ltaly, UK, Spain, Sweden and Netherlands) contributed more than half
of these studies. By UN sub-region, 107 studies originated from Southern Europe, 66 from Northern Europe (includes the
UK), 51 from Western Europe and 17 from Eastern Europe (includes the Russian Federation).

Conclusions: There is a significant scarcity of published HPV type-specific data for Eastern Europe, representing a popula-
tion of approximately 147 million women. Gaps also exist for HPV type-specific incidence in European women and type dis-
tribution in vulvar / vaginal lesions.

CORRELATION OF VIRAL LOAD AND PERSISTENCE FOR HPV16 AND HPV18
IN A DUTCH COHORT OF YOUNG WOMEN

P. Rog'?, E. van Logchem', H. de Melker', C. Meijer?, H. Boott’, A. King'
1: National Institute for Public Health and the Environment (RIVM), Centre for Infectious Disease Control, Bilthoven, the Netherlands
2: Vrije Universiteit - University Medical Center (VUmc), Department of Pathology, Amsterdam, the Netherlands

Objectives: Persistent human papillomavirus (HPV) infection with an oncogenic high-risk HPV (hrHPV) type is necessary for
the development of cervical cancer. Here we evaluate the association of viral load of HPV16/18 in persistent and non-per-
sistent HPV16/18 infection in young women.

Methods: 3282 Women aged 16-29y supplied vaginal self-swabs in two rounds, one year apart. Samples were tested for
HPV-DNA using the SPF, ;-PCR DEIA LiPA,. system. HPV16 and HPV18 load was quantified via an adapted RT-PCR proto-
col targeting the L1 gene. Values were normalized for cellular content by B-actin RT-PCR measurement. Only women that
were HPV16/18-positive at baseline and participated in two rounds were included in the analysis.

Results: 271 Persisting HPV16 infections and 112 persisting HPV18 infections were found. Viral load was significantly
higher in persistent infections than in clearing infections for HPV16 and HPV18 (p=0.015, p=0.018 respectively). HPV16
load was significantly higher in multiple infections (HPV16 + any HPV) than in single infections (p=0.003), but did not dif-
fer significantly for HPV18 (p=0.136). HPV16/18 loads in infections with or without &9/7 HPV co-infections did not differ
significantly (p=0.926, p=0.092). Integration of variables into logistical regression analysis showed significant contribu-
tion of viral load levels to HPV16 and HPV18 persistency status (p=0.001, p=0.011). Contribution of multiple and x9/x7
co-infection status was not significant for HPV16 and HPV18 (combined variables: p=0.171, p=0.692).

Conclusions: Viral load is a proxy for persistent HPV16 and HPV18 infections, but needs to be combined with other factors
to predict persisting infections.
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SERIAL TYPE-SPECIFIC HUMAN PAPILLOMAVIRUS LOAD PREDICTS HISTOLOGICAL OUTCOME

Verhelst S', Poppe W', Depuydt CE?
1 Department of Gynaecology, University Hospital KU Leuven Gasthuisberg, Belgium
2 Department of Molecular Diagnostics, AML, Sonic Healthcare, Antwerp, Belgium

Objective: This retrospective study examined if HPV-specific changes in viral load measured in serial cervical smears are
predictive for the natural evolution of HPV infections.

Methods: A cervical histology database was used to select consecutive women with biopsy-proven CIN in 2012 who had
at least two liquid-based cytology samples before diagnosis of CIN. Before performing cytology, 18 different gPCRs allowed
HPV type-specific load measurement. Changes in HPV-specific load between 2 and 3 measurements were assessed by lin-
ear regression. According to the degree of increase/decrease of viral load, 2 processes were considered 1) transient virion
producing infections +0.3 HPV copies/cell/day 2) basal cell transforming infections leading to CIN3+ 0.003 HPV
copies/cell/day.

Results: 210 women were included, 80 had single type infections (80 infections with 2 measurements, 53 infections with
3 measurements) and 130 had multiple HPV types (382 infections with 2 measurements, 281 infections with 3 measure-
ments). For 2 and 3 consecutive HPV specific viral load measurements there was a decrease in productive infections from
CIN1T to CIN3+ and an increase in the number of transforming infections. \We could clearly demonstrate regressing lesions
with a persistent linear decrease in viral load (R2>0.9;-0.003 HPV copies/cell/day).

Conclusions: The increase and/or decrease in HPV-specific viral load correlated with biopsy-proven diagnosis of CIN in 2,
but even better after 3 consecutive measurements. Serial measurements allows triaging HPV-driven processes in transient
virion productive and basal cell transforming, enabling prediction to high-grade CIN.

THE EFFECT OF MALE CIRCUMCISION ON GENITAL HPV INFECTION AND EXTERNAL GENITAL LESIONS
IN THE HIM STUDY

G. Albero'?, X. Castellsagué’-?, HY. Lin3, W.J. Fulp®, C.M. Pierce Campbell?, S.L. Sudenga®, J. Messina®, M.H. Stoler*,
M.R. Papenfuss3, M. Abrahamsen?, L.L. Villa®, E. Lazcano-Ponce®, FX. Bosch', A.R. Giuliano®
1) Catalan Institute of Oncology (ICO). Unit of Infections and Cancer (UNIC), Cancer Epidemiology Research Program (CERP),
L'Hospitalet de Llobregat (Barcelona), Spain.
2) CIBER en Epidemiologia y Salud Publica (CIBERESP). Spain.
3) H. Lee Moffitt Cancer Center and Research Institute, Tampa, Florida, USA
4) Robert E Fechner Laboratory of Surgical Pathology, University of Virginia Health System, Charlottesville, Virginia, USA
5) Ludwig Institute for Cancer Research, Sao Paulo, Brazil - 6) Instituto Nacional de Salud Publica, Cuernavaca, Mexico

Objectives: To assess the association between male circumcision (MC) and genital human papillomavirus (HPV) infection
and subsite specific incidence of external genital lesions (EGL) among men in the HPV Infection in Men (HIM) Study.

Methods: The HIM Study is an ongoing prospective study of healthy men residing in the US, Brazil, and Mexico. The study
enrolled 4,123 men, aged 18-70 years, followed every 6 months, up to 4 years. At each visit, men completed a risk factor
questionnaire and underwent a clinical exam with swab sampling of the genitals for HPV DNA detection. Circumcision sta-
tus was determined by a clinician. EGLs were biopsied and histologically diagnosed. Cox proportional hazards models were
used to evaluate associations.

Results: Overall HPV prevalence, incidence and clearance rates did not differ by MC status, except for HPV types
(6,11,16,33,39,40,42,51,58,61,64,68,71,81,1S39). In contrast, MC was associated with a significant reduction in the risk of
any EGL at the distal penis only (adjusted hazard ratio for circumcised men to relative to uncircumcised men: 0.06 [95%
confidence interval: 0.02-0.27]). Reduced risk associated with MC was consistent for all three types of EGLs (non-condy-
loma, condyloma and penile intraepithelial neoplasia).

Conclusions: Among men in the HIM Study, MC is not associated with prevalence, incidence or clearance of genital HPV
infection when using a single sample of the genitals (penile head, shaft, and scrotum, combined). However, when consid-
ering specific genital subsites, MC is associated with a reduction in the risk of developing EGLs on the distal penis.
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WHAT CAN TWIN STUDIES TELL US ABOUT THE AETIOLOGY OF CERVICAL CANCER?

Garland SM '%3, Pitts M *, Machalek D -3, Bui M 3, Dite G °, Cornall A ', Gertig D 5, Erbas B 7, Tabrizi S '3,
Hopper JL 5, Wark JD 82

1 Department of Microbiology and Infectious Diseases, The Royal Women's Hospital, Melbourne, Australia.
2 Department of Obstetrics and Gynaecology, University of Melbourne, Melbourne, Australia. - 3 Murdoch Childrens Research Institute, Melbourne,
Australia. - 4 Australian Research Centre in Sex, Health and Society, LaTrobe University, Melbourne, Australia.
5 Centre for Epidemiology and Biostatistics, University of Melbourne, Australia. - 6 Victorian Cervical Cytology Registry, Australia.
7 Department of Public Health, La Trobe University, Melbourne, Australia. - 8 Department of Medicine, University of Melbourne, Australia.
9 University of Melbourne Department of Medicine, and Bone and Mineral Medicine, Royal Melbourne Hospital, Melbourne, Australia.

Objectives: To investigate environmental and genetic influences on variation in susceptibility to cervical pre-cancer in a
classical twin study.

Methods: Pap smear histories were obtained from monozygotic (MZ) and dizygotic (DZ) adult twin pairs. Casewise concor-
dance was estimated for ‘history of atypical squamous cells that cannot exclude high-grade squamous intraepithelial
lesions or higher’ (> ASC-H). Within-pair correlations were estimated for behavioural risk factors for > ASC-H using a sub-
set of participants for whom these data were collected.

Results: Pap smear histories were available for 2,095 pairs (1,324 MZ and 771 DZ). Mean age at most recent Pap smear
was 42.9 years (SD 11.2), with no differences by zygosity. Overall, > ASC-H was reported in 354 (7.8%) women. Casewise
concordance for > ASC-H was 0.24 (95% Cl 0.16-0.32) for MZ pairs and 0.16 (95% CI 0.07-0.25) for DZ pairs, (p=0.2) for
difference. In a subset (389 MZ and 238 DZ pairs), correlations were greater for MZ pairs for: age at first sex (p=0.001),
lifetime number of sexual partners (p<0.001), years smoking (p<0.001), pack-years smoked (p<0.001) and Pap smear
frequency (p=0.04).

Conclusions: Twin pairs were concordant for > ASC-H suggesting a familial influence; although the estimate was higher
for MZ than DZ pairs, the difference was not significant. Known cervical pre-cancer risk factors were more correlated for
MZ than DZ pairs. Therefore, within the limitations of our sample size, we found no evidence that genetic factors explain
variation in the development of cervical pre-cancer. The study concordance estimates guide the design of future pooled
studies on this topic.

48 MONTH INCIDENT HPV INFECTION RATES FOR WOMEN HPV NEGATIVE AT BASELINE: THE HPV FOCAL TRIAL

Ogilvie GS', Smith LWZ, Cook DA', van Niekerk DJ?, Krajden M', Ehlen T2, Stuart G, Martin R3, Peacock S?,

Franco EL*, Coldman AJ?
1-BC Centre for Disease Control, Vancouver, Canada - 2-BC Cancer Agency, Vancouver, Canada
3-University of British Columbia, Vancouver, Canada - 4-McGill University, Montreal, Canada

Objectives: HPV FOCAL is a population-based randomized trial evaluating primary

high-risk HPV DNA (HPV) testing plus liquid-based cytology (LBC) triage for HPV positives, compared to LBC screening with
HPV triage for ASC-US. Reported are 48-month incident HPV infection rates and factors associated with incident infection
in women baseline HPV negative.

Methods: In HPV FOCAL, women 25-65yrs randomly assigned to primary LBC (LBC arm) or HPV testing (Intervention arm
(1A)). IA baseline HPVneg women exit trial at 48 months with LBC and HPV testing. Logistic regression analysis was con-
ducted to determine factors associated with incident HPV infection.

Results: 9540 of 9553(99.9%) women in the IA had baseline HPV results: 770/9,540 (8.1%) were HPVpos [<35yrs:
334/1,862 (17.9%); 35-49yrs: 318/4,457 (7.1%); 50+yrs: 118/3,221 (3.7%)]; and 8,770/9,540 (91.9%) HPVneg. Of the 2709
baseline HPVneg women with a 48 month result, 111/2,709 (4.1%) were HPVpos [<35yrs: 33/334 (9.9%); 35-49yrs:
53/1,312 (4%); 50+yrs: 25/1,063 (2.3%)]. Of the 111 HPVpos, histopathology results available for 55(49.6%): 36(65.5%)
negative; 13(23.6%) CIN1; 5(9.1%) CINZ; no >CIN3 identified. Logistic regression analysis found incident HPV infections
were associated with age <35yrs (AOR 4.8; 95%CI 2.6, 8.9) and lifetime sexual partners (<6 partners: AOR 0.5; 95%Cl
0.3, 0.9).

Conclusions: 48 month incident HPV rate in women initially HPV negative is 4.1%, compared to a baseline HPV prevalence
rate of 8.1%. Women with incident HPV infections were likely to be younger, and have more sexual partners. In programs
planning HPV primary screening, awareness of the incident infection rate will help to better plan for health services
demands.
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TRENDS OF HOSPITAL DIAGNOSTIC DEMAND OF PAPILOMAVIRUS. 1996-2013.

Ortiz de Lejarazu, R. (; Rojo, S. "): Sanz, I. {"; Dominguez-Gil, M. 2; Rodriguez, A. ("); Alvarez, E. );
Eiros, JM. ('); Tamames, S. ©3)
1. Microbiology and Immunolgy Service. University Clinic Hospital of Valladolid, Spain.
2. Microbiology Section. Rio Hortega University Hospital of Valladolid, Spain.
3. Public Health Office. Government of Castile and Leon, Valladolid, Spain.

INTRODUCTION AND OBJECTIVES: HPV diagnostic is a technique of rising demand in clinical setting due to its value
anticipating cervical pathology. The aim of this work is to analyze trends on diagnostic demand and positive results during
last 18 years.

MATERIALS AND METHODS: Retrospective descriptive study of HPV diagnostic in samples from two different hospitals
representing 500,000 habitants by means of molecular diagnostic based on hybridization, PCR and LIPA.

RESULTS: From 16,915 analyzed samples, 6,064 (35.8%) out of those were positive for any type of HPV. From these, 5,346
(32%) had high risk HPV type (HR-HPV), corresponding 736 (4.4%) to co-infections with low risk type HPV (LR-HPV). In 721
samples (4.3%) it was exclusively diagnosed LR-HPV, with minor differences in these percentages along the studied period.
During 18 years, increasing trend in diagnostic demand fits a parabolic shape (R288.5%), while performance for HR-HPV
slightly declined in a 0.9% yearly. Paradoxically, the sharpest slope in decreasing performance occurred in 2001-2004, when
demand decreased too. In the last period (2009-2013) demand continues increasing in ~100 samples yearly, while HR-HPV
diagnostic performance increases in a 0.4% yearly.

CONCLUSIONS: HPV detection is one of the most increasing techniques in the Microbiology laboratory. Despite that, per-
centage of positive and ARHPV/samples ratio remains being satisfactory, above 35 and 25% respectively during 18 years
period. The outstanding performance could be related to milestone on scientific knowledge of HPV. Regarding registered
trend in this study, it is expected a continuous increasing in the diagnostic demand of HPV.

EPIDEMIOLOGY OF HPV 6, 11, 16, 18 ANTIBODIES AMONG ADULTS IN THE UNITED STATES ACROSS SIX YEARS:
NHANES 2005-2010

Velasco-Mondragon HE', Cruz-Valdez A?
1 Touro University College of Osteopathic Medicine, California, USA. 1310 Club Drive, Vallejo CA, 94592.
2 Centro de Investigacion en Salud Poblacional, Instituto Nacional de Salud Pdblica, Cuernavaca, México

Objective: To assess the prevalence, distribution and trends of human papillomavirus (HPV) antibodies (Ab) contained in
the quadrivalent HPV vaccine (HPV 6, 11, 16 and 18) among US adults.

Methods: The sample population consisted of 11,186 men and women ages 18-59 years with HPV antibody available data
included in the National Health and Nutrition Examination Surveys (NHANES) 2005-2006 (pre-HPV vaccine), 2007-2008 and
2009-2010 (post-vaccine) . HPV type-specific Ab serostatus was established using the competitive Luminex Immunoassay
of Antibodies to Neutralizing Epitopes on HPV 6, 11, 16 and 18 L1 VLPs. Both cervical and oral HPV types were assessed
using the Roche Linear Array Assay. Data analyses consisted of weighted prevalence with 95% confidence intervals,
accounting for complex sampling with the SVY module of Stata V13. A p value <0.05 was set for statistical significance.

Results: Prevalences of HPV Ab 6, 11, 16 and 18 were 16.4%, 5.9%, 12.4% and 4.8%, respectively. Among women, Ab
prevalence increased from 15.7% in 2005 to 23.4% in 2010 (HPV16) and from 5.6% to 9.5% (HPV18) (p<0.05) with a dose
response by number of vaccine shots.

Conclusions: Significant Ab prevalence increases were seen across survey years among women but not among men, likely
attributable to the effect of HPV vaccination1.

1 Markowitz LE, Hariri S, Lin C, Dunne EF, Steinau M, McQuillan G, Unger ER. Reduction in human papillomavirus (HPV) prevalence
among young women following HPV vaccine introduction in the United States, National Health and Nutrition Examination Surveys, 2003-
2010. J Infect Dis. 2013 Aug 1;208(3):385-93.
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ABUNDANCE OF PUTATIVELY NOVEL HPV TYPES IDENTIFIED IN EYEBROWS USING NOVEL CODEHOP PRIMERS
AND A SINGLE TUBE NESTED ‘HANGING DROPLET PCR

B.J. Kocjan?, J.P. Staheli®, D. Chouhy®, M. Sagadin?, A.A. Giri¢, T.M. Rose®, M. Poljak?
a Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia
b Center for Childhood Infections and Prematurity Research, Seattle Children’s Research Institute, Seattle, WA, USA
¢ Virology Area, School of Biochemistry and Pharmaceutical Sciences, Rosario National University, Rosario, Argentina

Objectives: Several PCR-based methods have been developed for simultaneous detection of a broad range of human papil-
lomaviruses (HPVs) infecting skin. These traditionally include HPV-genera-specific single-round PCR using a single or mul-
tiple pairs of degenerate primers or nested PCR using two pairs of degenerate primers. In this study, an improved version
of the original panPV CODEHOP primers for the broad detection of PVs across different PV-genera was used in combination
with a single-tube nested 'hanging droplet' PCR to survey cutaneous HPVs.

Methods: DNA was extracted from 149 eyebrow hair specimens and amplified in a single-tube nested PCR reaction using
a total of 70 cycles. Obtained amplicons were either directly sequenced or cloned and sequenced if they contained multi-
ple HPV types or a novel type. Sequences were phylogenetically evaluated by the Bayesian algorithm using the BEAST
package.

Results: HPV DNA was detected in 59.7% (89/149) of the analyzed eyebrow hair specimens. Multiple HPV types were
found in the majority of 52 cloned PCR-amplicons. In addition to 32 officially recognized HPVs, a total of 35 putatively novel
HPV types or subtypes were identified. Phylogenetic analysis revealed that all novel HPVs reside within the
Betapapillomavirus (five types/subtypes) and Gammapapillomavirus (30 types/subtypes) genera, some forming novel viral
species.

Conclusions: The panPV CODEHOP primers used with single-tube nested PCR are powerful tools for discovering novel HPV
types. Continuous efforts to improve identification of novel cutaneous HPVs leads to a better understanding of their phylo-
genetic diversity and may eventually clarify their role in the development of skin cancer.

SIGNIFICANT REDUCTION IN THE INCIDENCE OF GENITAL WARTS IN YOUNG WOMEN AND MEN 5 YEARS INTO
THE DANISH NATIONAL HPV VACCINATION PROGRAM

Baldur-Felskov B', Bollerup S', Dehlendorff C2, Blomberg M', Baandrup L', Kjaer SK'*3
1 Unit of Virus, Lifestyle and Genes, Danish Cancer Society Research Center, Copenhagen, Denmark
2 Unit of Statistics, Bioinformatics and Registry, Danish Cancer Society Research Center, Copenhagen, Denmark
3 Gynaecological Clinic, Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark

Objective: Denmark introduced the quadrivalent HPV vaccine into the vaccination program for 12—15-year-old girls in
2008/2009, which resulted in a prompt significant decrease in genital wart (GW) incidence in young women (1). In 2012,
the program was supplemented with a catch-up program for women 19-27-years-old. We aimed to further extend our
nationwide evaluation of the effectiveness of the vaccination program by increasing both the cohort size (with prescriptions
of Podophyllotoxin) and follow-up time (until 2013) of the previous Danish cohort study.

Methods: Incident cases of GWSs were identified from the Danish National Patient Register or through redemption of pre-
scription for podophyllotoxin in the Danish National Prescription Registry in 2006—2013. Age-specific incidence rates (IR)
were estimated and annual percentage change (APC) was calculated using Poisson regression.

Results: GW incidence was either stable or increased in both sexes aged 16-25 years in 2006—-2009, with the greatest
increase seen in 18—19-years-old men (APC=25.3%; 95% confidence interval (Cl): 18.4; 32.7). After introduction of the vac-
cination program, GW incidence decreased significantly in both women and men aged 16-25 years with nearly elimination
among 16-17-year-olds (IR, ., from 957 to 72 per 100.000 person-years (APC= -56.0%; 95% CI: -59.8; -51.4); IR__:
from 378 to 84 per 100.000 person-years (APC= —37.8%; 95% Cl: —41.5; —33.9) in 2009-2013, respectively).

Conclusion: We find a near elimination of GW among women in age groups with high vaccination coverage. A similar pat-

tern was observed for men indicating a substantial protection by herd immunity.

References
1. Baandrup L, Blomberg M, Dehlendorff C, Sand C, Andersen KK, Kjaer SK(2013) Significant decrease in the incidence of genital warts
in young danish women after implementation of a national human papillomavirus vaccination program. Sex Transm Dis 40: 130-5.
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EFFECTIVENESS OF QUADRIVALENT HPV VACCINE ON GENITAL WARTS IN A REAL-LIFE SETTING IN BELGIUM

G Dominiak-Felden,' C Gobbo,? F Simondon'
1Sanofi Pasteur MSD, Lyon, France. 2Sanofi Pasteur MSD, Brussels, Belgium.

Objective: To measure vaccine effectiveness (VE) of quadrivalent HPV (qHPV) against genital warts (GWSs) in 16-23 year-
old women in a real-life setting in Belgium.

Methods: We conducted a cohort study in women eligible for HPV vaccination in Belgium between 2007 and 2013 who
were affiliated to a large Belgium sick-fund (MLOZ). Demographic and reimbursement data for insurees are recorded in their
database. Women were considered as fully vaccinated 30 days after all three doses of qHPV vaccine had been reimbursed
and as unvaccinated if no gHPV vaccine was reimbursed. WWomen vaccinated with bHPV vaccine were excluded from the
primary analysis. A first agreement for reimbursement by the sick-fund medical advisor for imiquimod (the first line, most
common GW treatment in Belgium) was used as a surrogate for a first GW episode. The incidence rate ratio (IRR) was used
to compare GW incidence in unvaccinated and vaccinated women.VE was calculated as: VE = 1-IRR*100. Poisson regres-
sion was used to adjust for confounding factors.

Results: Among the 106,579 women (369,381 person-years) included, 33.6% were fully vaccinated at the end of follow-
up. Overall, 274 GW treatment episodes were recorded. The age-adjusted VE for fully vaccinated women was 88.0% (95%
Cl: 79.4; 93.0). VE was higher in those who were <18 years than in those aged 18 to 23 years at vaccination.

Conclusion: High gHPV VE was observed in a real-life setting in Belgium. These estimates are consistent with the results
from clinical trials and other effectiveness studies in different settings.

EFFECT OF TIMING OF SECOND DOSE OF QUADRIVALENT HPV-VACCINE ON CONDYLOMA INCIDENCE

Lamb F', Herweijer E', Ploner A', Uhnoo 12, Sundstrém K', Dillner J', Sparén P1, Arnheim Dahlstrém L'
1 Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden, 2 Public Health Agency of
Sweden, Stockholm, Sweden

Objectives: To assess the incidence of condyloma after 2 doses of gHPV-vaccine, by time since 1st vaccine dose, in women
first vaccinated before age 20.

Methods: We established a national population-based cohort of 1.3 million women, aged 10-27, living in Sweden from
2006-2012. Women were identified through Swedish health care registers. The primary endpoint was condyloma, identi-
fied through the Patient Register (ICD10) or the Prescription Drug Register (prescriptions for Podofyllotoxin or Imiquimod).
Exposure status was time-varying gHPV-vaccine dose, identified through the Prescription Drug Register and SVEVAC, the
national register for HPV vaccination. Incidence rates of condyloma by time between 15t and 2" dose were calculated.
Women were censored at dose 3, emigration, death, or December 31st 2012, whichever occurred first.

Results: In Sweden, a total of 252,800 women received 2 doses of qHPV-vaccine from 2006-2012. There were a total of
185 condyloma cases and 110,866 person-years during follow-up. Between 0-9 months there is a fluctuating downward
trend in condyloma incidence with a crude IR/100,000 range of 204 (95% CI 110-379) to 62 (95% Cl 9-440). After >9
months between the 2 doses, there is instead a steep increase in incidence IR/100,000=746 (95% CI 388-1434).

Conclusions: Incidence rates of condyloma appear to decline with a longer time interval between gHPV-vaccine dose 1 and
2 with a maximum protection with 9 months between the 2 doses. With >9 months between doses, the incidence rate
increases instead. However, no firm conclusions can be drawn at this time as further analysis is on-going.

EIIIIIIEIN 2015 HPV INFECTION AND RELATED CANCERS 155



EUROGIN 2015

QUADRIVALENT HPV-VACCINE EFFECTIVENESS AGAINST CERVICAL LESIONS: POPULATION-BASED STUDY

Herweijer E', Sundstrom K2, Ploner A', Uhnoo I3, Dillner J'-2,Sparén P!, Arnheim-Dahlstrom L'
1 Dept. of Medlcal Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden
2 Dept. of Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden
3 Vaccine and Register Unit, Public Health Agency of Sweden, Sweden

Objectives: This study aims to quantify the effect of quadrivalent HPV (qHPV) vaccination on incidence of CIN2 or worse
(CIN2+) in the Swedish population of girls and young women.

Methods: An open cohort of all women ages 13-30 years living in Sweden between 2006-2012 (n=1,294,822) was linked
to Swedish nationwide healthcare registers. These registers were used to obtain gHPV vaccination status of women vac-
cinated in the opportunistic HPV vaccination program (years 2006-2011) and cases with histologically confirmed CIN2+,
respectively. The effect of gHPV vaccination on incidence of CIN2+ was analyzed using Poisson regression. \Women previ-
ously diagnosed with genital warts or with an abnormal pap smear (ASCUS or worse) were excluded.

Results: Vaccination effectiveness against CIN2+ was 71% (95% Cl 52-83%) among girls first vaccinated between ages
13-16. For girls first vaccinated between ages 17-19, vaccine effectiveness was 29% (95% CI 9-44%). No significantly
decreased incidence of CIN2+ was found when comparing women first vaccinated between ages 20-29, with unvacci-
nated women (vaccine effectiveness= 7%, 95% Cl -13-24%).

Conclusions: We show a significant reduction in CIN2+ following gHPV vaccination in women younger than 20 years at
first vaccination. Vaccine effectiveness against CIN2+ increased with decreasing age at first vaccination.

HPV VACCINATION IN YOUNG WOMEN AT 25 YEARS IN ITALY. EFFICACY, IMMUNOGENITY
AND IMPACT ON SCREENING FOR CERVICAL CANCER

F._Carozzi "), C. Sani ("), A. lossa 2, P. Bonanni ©), C. Ocello %, H. Faust ©°), E. Burroni "),
(1) Cancer Prevention Laboratory, ISPO, Florence, Italy - (2) Screening Unit, ISPO, Florence
(3) Public Health Department, University of Florence
(4) Clinical and Descriptive Epidemiology Unit, Cancer Prevention and Research Institute (ISPO), Florence, ltaly
(5) Department of Medical Microbiology, Malmo University Hospital, Lund University, Malmo, Sweden

Objective: Although teenegers are the main population for HPV vaccines, adult women who remain at risk of cervical can-
cer can also be vaccinated. To offer vaccination to 25-year old women at their first access to cervical cancer screening rep-
resents a good opportunity to evaluate the efficacy of vaccination at this age and to understand its impact on screening
activity.

Methods: Women aged 25-years called to the Cervical Cancer Screening program were invited to this study (Grant from
Tumour Tuscany Institute). Women were randomized in two groups: Study Group (Pap test, HPV test, Blood sample and free
HPV vaccination) and Control Group (Pap test). After 3y, women in both groups perfomed Pap test and HPV test, and women
in the Study Group also a second blood sample.

Results: 4481 invitation letters were sent in 2010. The compliance at enrolment was 18.6% (832/4481). In the Study Group
the prevalence at enrolment for any HR-HPV type, HPV16 and 18 was 20.8%, 8.1% and 1.5%, respectively.

The prevalence for any HR-HPV, HPV16, HPV18 and HPV31,33,45 was statistically significant reduced in women HPV16/18
negative or HR-HPV negative at enrollment. A reduction in cytological abnormalities was observed in the Study Group com-
pared to the Control Group .

After 3y, sero-conversion was 100% for HPV16 and 98.8% for HPV18. Moreover a strong increase of antibody response was
observed also for HPV31,33,45.

Conclusions: The vaccination is effective in reducing the HR-HPV infections in 25-year old women, especially in HPV16/18
negative (12%) and HR-HPV negative (7.1%) before vaccine injection.
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MONITORING THE IMPACT OF THE HPV VACCINATION PROGRAM IN RWANDA

F Ngabo?, C Umulisa 2, M Gatera °, S Franceschi, | Baussano®, G Clifford ¢
a Ministry of Health, Rwanda. - b Rwanda Biomedical Center, Kigali, Rwanda
¢ Infections and Cancer Epidemiology, International Agency for Research on Cancer (IARC), Lyon, France

Objectives: Human papillomavirus (HPV) vaccination is expected to offer an effective solution to the high cervical cancer
burden in low- and middle-income countries (LMIC). However, reliable evidence of real-life effectiveness of vaccine pro-
grams is crucial to encourage national planners to implement and sustain cervical cancer prevention services. The govern-
ment of Rwanda’s introduction of a HPV vaccine programme in 2011 with a estimated 93% coverage among the target
population offers an excellent opportunity to evaluate short- to medium-term impact of HPV vaccination in an early intro-
ducing LMIC.

Methods: In 2013/14, the baseline picture of HPV prevalence in Kigali, Rwanda was characterised among unvaccinated
cohorts of women by collecting cervicovaginal samples from a population-based, age-stratified sample of 2,500 women
aged 18-59 years and from urine samples from 1,000 18-20 year olds in high schools. HPV DNA detection and genotyping
is underway using GP5+/6+ PCR.

Results: HPV genotyping results are available for the first 1,049 cervicovaginal samples. HIV prevalence was 23.1%, and
high-risk HPV DNA prevalence 21.9%. The most common high-risk HPV type was HPV16 (6.2%), followed by HPV58 (2.9%).
High-risk HPV prevalence decreased by age, from 30.7% among 16-24yrs, down to 14.3% for 55+yrs, and was higher in
HIV-positive (31.2%) than HIV-negative (16.0%) women. Other significant risk factors for HPV positivity included lifetime
number of sexual partners, marital status and receiving cash for sex. Complete HPV results for both the cervicovaginal and
urine samples are expected by December 2014.

Conclusions: This survey confirms Rwanda to be a setting of cervical cancer risk with a background of high HIV preva-
lence. We will present the entire results on the baseline picture of HPV epidemiology in Rwanda prior to vaccination and
will describe a 10-year IARC protocol for repeat surveys with which to compare future vaccinated cohorts of women to
demonstrate vaccine impact.

EFFECT OF CATCH UP VACCINATION ON HPV PREVALENCE IN ROUTINE CERVICAL SCREENING

G. Stanczuk'-?, G. Baxter', H. Currie?, A. Foster’, K. Cuschieri*, A. Wilson °.
1Dept of Research and Development, Dumfries and Galloway Royal Infirmary, Dumfries, United Kingdom
2 Dept. of Obstetrics and Gynaecology, Dumfries and Galloway Royal Infirmary, Dumfries, United Kingdom
3 Dept. of Microbiology, Dumfries and Galloway Royal Infirmary, Dumfries, United Kingdom
4 Scottish HPV Reference Laboratory, Royal Infirmary of Edinburgh, Edinburgh, United Kingdom
5 Dept. of Pathology, Monklands Hospital, Airdrie, United Kingdom

Objectives: Since 2008, Scotland has offered a national HPV immunisation programme to 12-13 year old girls which
included an initial 3 year “catch up” for girls up to age 18. The “catch up” cohort are now of age to attend for cervical
screening. The aim of this study was to determine HPV positivity in younger women and the effect of vaccination.

Methods: We enrolled 613 women (20 -24 years) attending for routine cervical screening. Samples were tested by the
Cobas HPV test. HPV outcome was stratified by vaccination status and cytology. Follow up histology, where indicated, was
also assessed.

Results: Fifty two percent (n = 321) were vaccinated. The Cobas HPV test was positive in 36.3% and 45.0% of vaccinated
and non-vaccinated women respectively. Prevalence of HPV 16 /18 in the vaccinated was 3.7% compared to 13.7% in non-
vaccinated women. Of these 58.3% and 65.0% respectively were co-infections. One in 10 infections in vaccinated women
were due to HPV 16/18 compared to less than 1 in 3 in non-vaccinated women. There were 38 (11.9%) abnormal smears
in vaccinated and 48 (16.6%) in non-vaccinated women respectively. We diagnosed 1 CIN2 and 1 CIN3 in vaccinated and
6 CIN 2 and 3 CIN 3 in non-vaccinated women.

Conclusion: Catch up vaccination changed overall prevalence by 8.7%. Positivity associated with HPV16/18 infection has
been significantly reduced. We have preliminary evidence to suggest that catch-up vaccination has decreased the number
of high grade lesions in the first round of screening.
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PROJECTING THE POTENTIAL PUBLIC HEALTH IMPACT OF A UNIVERSAL VACCINATION PROGRAMME
WITH A NINE-VALENT HPV VACCINE IN THE UNITED KINGDOM

T. Nikoglou, N. Largeron
Sanofi Pasteur MSD, Lyon France

Objectives: To estimate the incremental public health impact of a universal vaccination program with a nine-valent human
papillomavirus vaccine (6/1/16/18/31/33/45/52/58) in the United Kingdom as compared to the current girls-only, vaccina-
tion program with a quadrivalent HPV vaccine (6/11/16/18).

Methods: A dynamic transmission model of HPV infection and related diseases was calibrated to the UK epidemiological
data. Up to 70% of cervical cancer cases were attributed to HPV 16/18 for the quadrivalent vaccine, and an additional 20%
to the five additional types included in the nine-valent vaccine. For non-cervical disease (vulvar, vaginal, anal and genital
warts), the disease attribution assumption remained constant across both vaccines, producing conservative outcomes. In
the base case, a two dose vaccination program with lifelong vaccine protection and a coverage rate of 87.5% was assumed
for the 12-year age cohorts. Sensitivity analyses were conducted.

Results: The findings of the analyses indicate that universal vaccination with the nine-valent vaccine has the potential to:
i) reduce the incidence of HPV 16/18/31/33/45/52/58 -related cervical cancer by 99.9% after 100 years, relative to 76% for
the quadrivalent vaccine and,

ii) prevent over 100 years, an additional 92,057 cases of CIN1, 227,344 cases of CIN2/3 and 33,988 cases of cervical can-
cer in females, 1,700 anal cases in total for females and males and, 365,393 and 969,469 genital warts cases in females
and males, respectively.

Conclusions: The introduction of universal vaccination with a nine-valent vaccine in the UK is estimated to significantly
reduce the public health impact of cervical and other HPV-related diseases.

CHARACTERISTICS OF A CLUSTER-RANDOMIZED, PHASE IV HPV VACCINATION EFFECTIVENESS TRIAL

M Lehtinen', | Baussano?, D Apter’, T Eriksson', K Natunen', J Paavonen*, S Véanska'®, D Bi®, MP DavidS,

SK DattaS, D Jenkins’, F StruyfS, G Garnett®, G Dubin®
1 University of Tampere, Finland; 2 IARC, Lyon. France; 3 Family Federation Finland; 4 University of Helsinki, Finland; 5 Institute for
Health & Welfare, Finland; 6 GSK Vaccines, Wavre, Belgium,; 7 DDL Diagnostic Laboratory, Rijswijk, The Netherlands;
8 Bill and Melinda Gates Foundation, Seattle, WA, USA; 9 GSK Vaccines, King of Prussia, PA, USA

Objectives Human papillomaviruses (HPV) causes anogenital and oropharyngeal cancers. While HPV-16/18 vaccine is effi-
cacious against HPV-infections and associated precancers the herd effects of different vaccination scenarios are open. Our
cluster randomized trial (NCT00534638) assesses the herd effects of vaccinating girls vs. girls and boys.

Methods In 2007-9 we invited 80.272 1992-95 born early adolescents to a CRT in 33 communities stratified by low, inter-
mediate and high HPV-16/18 seroprevalence. In 11 Arm A communities 90% of participating girls and boys received HPV-
16/18 vaccine, in 11 Arm B communities 90% of girls received HPV-16/18 vaccine - boys received hepatitis B-virus (HBV)
vaccine, and in 11 Arm C communities all received HBV-vaccine. HPV prevalences were determined at age 18.5 years.

Results Equal enrolment of birth cohorts comprised 32.176 (40% response) vaccinees:: 20.515 girls and 11.661 boys. At age
15 years, 79.3% completed a questionnaire, 98% resided at study communities. Smoking and alcohol consumption were sim-
ilar in the trial arms, also mean-age of menarche (12.4 years) or 1st ejaculation (12.6 years), and sexual behaviour (among
<25%, who had had sexual debut) did not differ by arm. Mean-age at the sexual debut 14.3 and 14.4 in girls and boys, and
proportions of those with > 5 sexual partners (6.5% to 7.5%) were comparable. By the end of 2014 our CRT will verify pre-
dictions on herd effect (17 to 31% herd effect) of vaccinating both girls&boys with moderate vaccine coverage.

Conclusions Uniform residential, life-style and sexual behaviour characteristics indicate successful randomization/enrol-
ment. Our CRT will guide HPV vaccination programs by verifying effectiveness of modelled scenarios.

Funding: GlaxoSmithKline Biologicals SA, Academy of Finland, Finnish Cancer Organizations
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EVIDENCE OF CROSS PROTECTION FOLLOWING USE OF BIVALENT HPV VACCINE
IN THE NATIONAL HPV IMMUNISATION PROGRAMME IN ENGLAND

D Mesher', K Panwar?, S Thomas?, S Beddows?, K Soldan'
1: Public Health England, HIV&STI Department, London, UK
2: Public Health England, Virus Reference Department, London, UK
3: London School of Hygiene and Tropical Medicine, Faculty of Epidemiology and Population Health, London, UK

Objectives: To monitor the changes in type-specific HPV prevalence since the introduction of national immunisation pro-
gramme using the bivalent HPV vaccine in England.

Methods: Residual vulva-vaginal swab specimens from sexually-active young women undergoing chlamydia screening in
community health services in England between 2010 to 2013 were tested for type-specific HPV DNA using a multiplex PCR
and Luminex-based genotyping system. Prevalence of type-specific HPV infection was compared to a similar survey con-
ducted in 2008 (before the introduction of the HPV immunisation programme). Prevalence ratios comparing the pre-immu-
nisation and post-immunisation surveys were calculated using a multivariable log-binomial model, adjusted for demographic
and sexual behaviour data. Estimated vaccination coverage was calculated using published national data.

Results: In the post-immunisation period, estimated vaccination coverage among women aged 16-18 years old was 60.2%
in 2010-2011 and 73.4% in 2012-2013 (with 87% vaccinated over 12 years old). In this age group, the prevalence of HPV31,
HPV33 and/or HPV45 was 8.6% in the pre-immunisation survey (n=1,054), 7.3% in 2010-2011 (n=933) and 5.4% in 2012-
2013 (n=1,063). The prevalence of HPV16 and/or HPV18 was 19.1%, 8.7% and 3.7% in the pre-immunisation survey, 2010-
2011 and 2012-2013, respectively. The adjusted prevalence ratio was 0.6 (95% Cl; 0.4-0.9) for HPV31/HPV33/HPV45 and
0.3 (95% CI; 0.2-0.5) for HPV16/HPV18. No similar reductions were seen for other high-risk HPV types.

Conclusion: These ecological analyses suggest some evidence of cross protection following the introduction of a national
immunisation programme using the bivalent HPV vaccine. This surveillance will continue, with attention to the duration of
this protection.

TWO OR THREE DOSES FOR PRIMARY HPV VACCINATION SCHEDULES? SYSTEMATIC REVIEW
AND META-ANALYSIS

M. D’Addario, P. Scott, S. Redmond, N. Low
Institute of Social and Preventive Medicine, University of Bern, Bern, Switzerland

Objective: The aim of this study is to estimate immunogenicity and efficacy of two-dose HPV vaccine schedules in adoles-
cent girls.

Methods: We searched Medline, Cochrane Central and trials registers from their earliest dates to January 2014. We
included controlled trials that randomised adolescent girls to either a two- or three-dose HPV vaccine schedule, or com-
pared a two-dose schedule in girls with a three-dose schedule in women. We extracted immunological and clinical outcome
data. We used meta-analysis to calculate weighted mean differences (with 95% confidence intervals, Cl) for comparisons
between geometric mean concentrations (GMCs).

Results: We screened 1,174 studies and identified eight eligible trials. GMCs were non-inferior (HPV16) or superior (HPV18)
in girls receiving a two-dose schedule compared with women receiving the three-dose schedule but between study hetero-
geneity was severe (three trials in high income countries). In direct comparisons, GMCs in girls receiving the two-dose
schedule were lower but non-inferior (HPV18) or inconclusive (HPV16) compared with girls receiving the three-dose sched-
ule. All data showed non-inferior seroconversion and seropositivity for the two-dose compared with the three-dose sched-
ule. GMCs were significantly higher for two-dose schedules with a longer (6 vs. 2 months or 12 vs. 6 months) interval
between doses. We found no published clinical efficacy data.

Conclusions: Two-dose schedules in adolescent girls result in immunological outcomes that are as good as or better than
three-dose schedules in women. The interval between doses is important. Two-dose HPV vaccine schedules for adolescent
girls might increase vaccine effectiveness if they simplify administration and reduce costs.
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EFFECTIVENESS OF 3 VERSUS 2 DOSES OF QUADRIVALENT HPV-VACCINE ON INCIDENCE OF CERVICAL LESIONS
IN A 3-DOSE VACCINATION SCHEDULE: A POPULATION-BASED STUDY IN DENMARK AND SWEDEN

Arnheim-Dahlstrom L', Baldur-Felskov BZ, Herweijer E', Dehlendorff C°, Uhnoo 14, Ploner A’, Dillner J', Sparén P', Kjaer SK?*°
1 Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden
2 Unit of Virus, Lifestyle and Genes, Danish Cancer Society Research Center, Copenhagen, Denmark
3 Unit of Statistics, Bioinformatics and Registry, Danish Cancer Society Research Center, Copenhagen, Denmark
4 Public Health Agency, Stockholm, Sweden
5 Gynaecological Clinic, Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark

Objectives: This study aims to quantify the effect of quadrivalent HPV vaccination with three versus two doses on inci-
dence of histologically verified CINZ or worse (CIN2+) in girls and young women in Denmark and Sweden.

Method: A cohort of all women aged 13-30 years and resident in Denmark or Sweden in 2006—-2013 was followed for HPV
vaccination and first occurrence of CIN2+. Information on vaccination dates, number of doses, and dates of diagnoses
were obtained from nationwide healthcare registers. Incidence rate ratios (IRR) with 95% confidence intervals (Cl) were
estimated using a Poisson regression model stratified on age at first vaccination (<20, > 20) and adjusted for attained age
with number of doses as a time-varying covariate.

Results: Preliminary results show that women vaccinated with three doses of the quadrivalent vaccine had significantly
lower incidence of CIN2+ compared with two doses. For women vaccinated before age 20 IRR=0.54, CI=0.42;0.71, while
for women vaccinated at older ages (> 20) IRR=0.57, 95% Cl=0.52;0.62. Moreover, two doses of the vaccine did not result
in decreased incidence of CIN2+ for women aged > 20 at vaccination compared with unvaccinated women.

Conclusions: We observed a higher risk reduction of CIN2+ after three doses of quadrivalent HPV vaccine compared with
two doses both in women vaccinated at younger and older ages. However, for women vaccinated at younger ages the result
was based on few events.
Analysis of ASCUS+, the timing between first and second dose on disease incidence, and further adjustment for mother’s
education level is ongoing.

MEMORY B CELL RESPONSES AGAINST HPV16, HPV18, HPV31 AND HPV45
IN 12-15 YEAR OLD GIRLS RECEIVING CERVARIX® OR GARDASIL® VACCINE

A Godi,'* SL Bissett,' E Draper,' E Miller,Z and S Beddows.'
1 Virus reference Department, Public Health England, London U.K.
2 National Vaccine Evaluation Consortium, Public Health England, London, U.K.

Objective: To evaluate memory B cell responses against vaccine (HPV16/HPV18) and non-vaccine (HPV31/HPV45) types
following immunization with Cervarix® or Gardasil® and compare with binding and neutralizing antibody responses.

Methods: Serum and peripheral blood mononuclear cell (PBMC) samples were from 12-15 year old girls following three
doses of Cervarix® (n=42) or Gardasil® (n=46) vaccine. Binding titers were estimated by L1 virus-like particle (VLP) ELISA,
neutralizing titers were estimated using L1L2 pseudoviruses and memory B cell responses were estimated by ELISpot fol-
lowing immune activation (R848/IL-2) of PBMC using L1 VLP as antigens.

Results: As expected, all individuals elicited high titer (ca. 104-105) vaccine-type binding and neutralizing antibody
responses accompanied by a memory B cell response of around 1% of total IgG-bearing memory B cells. Responses against
HPV16 were higher than HPV18 by all measures and Cervarix® vaccination elicited higher responses than Gardasil®.
Neutralizing antibody responses against non-vaccine types were less frequent and orders of magnitude lower titer than for
vaccine types, with Cervarix® eliciting higher titers than Gardasil®. However, this pattern was not reflected in VLP binding
(ca. 103) or memory B cell responses (ca. 0.5% IgG-bearing cells) in which measurable responses against these types were
common and similar between the vaccines.

Conclusion: The immunological effectors of cross-protection are unclear although the differential detection of neutralizing
antibodies against non-vaccine types is at least coincident with the differential cross-protection bestowed by the current
vaccines. These current data suggest that the magnitude of binding antibodies and memory B cells are poor surrogates of
this functional neutralizing antibody response.
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CEL-MEDIATED IMMUNE RESPONSE AFTER HPV VACCINATION

A.K. Goncalves' 2, PR. Machado', K. J Silva', A.P. Costa’, J.C. Freitas’, J. Eleutério-Jr?, P.C. Giraldo®.
1. Universidade Federal do Rio Grande do Norte/UFRN — Natal-RN- Brazil.
2. Universidade Estadual de Campinas/UNICAMP- Campinas-SP-Brazil.
3. Universidade Federal do Ceara/UFC — Fortaleza-CE- Brazil.

Objective: to evaluate the cell-mediated immune response to HPV after bivalent HPV vaccination, assessing cell prolifera-
tion and quantifying cytokines.

Methods: Cell Culture was performed with peripheral blood mononuclear cells (PBMC) from 30 patients one month after
the total HPV immunization. Cell proliferation was assessed by MTT reduction assay. For the analysis of cytokine mRNA
expression, cellular RNA was extracted from PBMC. Relative quantification of cytokines (IFN-B, IFN-y, IL-12, TNF-«, IL-6,
IL-17 or IL-10) in comparison to the transcripts of B-actin gene (endogenous control) was performed using “real time” PCR.
Data were submitted to one-way ANOVA (nonparametric test) analysis followed by the Bonferroni's Multiple Comparison
Test.

Results: The cell viability of the culture stimulated with the vaccine compared to the negative control was different (118%
X 100%, p<0.001). The cytokines were upregulated in stimulated PBMC cultures following vaccination compared to in
unstimulated cultures. The median n-fold increase theses cytokines were: IFN-3, 334.4-fold (95% Cl, 37.49 to 706.3); IFN-
Y, 12.64-fold (95% Cl, 2.44 to 27.72); IL-12, 46.33-fold (95% Cl, 4.29 to 96.96); TNF-x, 2.36-fold (95% Cl, 0.69 to 4.03); IL-
6, 9.07-fold (95% Cl, 1.64 to 16.5); IL-17, 7.33-fold (95% CI, 0.73 to 15.40); IL-10, 6.47-fold (95% CI, 0.84 to 12.09). The
cytokines expressions in stimulated cultures were different. IFN-B expression was significantly higher than IFN-y, TNF-,
IL-6, IL-10 and IL-17 (p<0.05).

Conclusion: proliferative PBMC responses against HPV-16 and HPV-18 were detected in women who received the vaccine
HPV immunization. HPV vaccine stimulates antiviral immune response, with robust induction of IFN-B production.

THE EFFECT OF HERD IMMUNITY IN DIFFERENT HUMAN PAPILLOMAVIRUS VACCINATION STRATEGIES:
AN ECONOMIC EVALUATION OF THE BEST Il STUDY

K Haeussler!, A MarcellusiZ, FS Mennini®, G Favato*, M Picardo®, G GarganeseS, M Bononi’, G Scambia®,

A Capone’, G Baio'
1 University College London, London, United Kingdom, 2 University of Rome “La Sapienza”, Rome, Italy, 3 University of Rome “Tor
Vergata”, Rome, Italy, 4 Kingston University London, London, United Kingdom, 5 San Gallicano Dermatological Institute (IRCCS), Rome,
Italy, 6 Catholic University, Rome, Italy 7 University of Rome "La Sapienza", Rome, Italy 8 University of the Sacred Heart, Rome, Italy

Objectives: Italian recommendations for HPV immunization target females aged 9 to 26 years. However, males can be vec-
tors in virus transmission and are at risk of infection. The BEST Il study was designed to evaluate the cost-effectiveness
(CE) of different interventions targeting females as well as males.

Methods: We developed a dynamic Bayesian Markov model. Both genders were considered in a universal vaccination pro-
gramme which was compared to screening-only and female-only vaccination. A range of HPV-induced diseases caused by
HPV genotypes included in the quadrivalent vaccine were considered (cervical, vaginal, vulvar and anal cancer, and anogen-
ital warts), and cross-protection effects were accounted for. The process of sexual mixing was estimated based on age-,
gender- and behavioural-specific factors to estimate the force of infection dynamically. We considered several scenarios;
the baseline assumed universal vaccination to be implemented for 12-year-old females and males. The follow-up period was
55 years.

Results: According to our analysis, universal vaccination was a cost-effective alternative when compared to screening-only
(with an incremental CE ratio, ICER, of €1,200) and to female-only vaccination (ICER = €56,900). We performed extensive

Conclusions: Universal HPV vaccination of male and female cohorts is potentially cost-effective compared to cervical
screening and female-only vaccination, when accounting for a wide range of HPV-related diseases. This is mainly due to
the fact that universal vaccination increases effects of herd immunity and provides protection against HPV in males as well
as in females.
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COMPARISON OF SAFETY STATEMENTS FROM NATIONAL AUTHORITIES AND INTERNATIONAL HEALTH BODIES
FOR HPV VACCINE

KONNO R, Hanley JBS, MIYAGI E
Jichi Medical University Saitama Medical Center, Japan, Hokkaido University, Japan, Yokohama City University, Japan

Objectives: Safety statements issued from outside of Japan are based on scientific evidence with transparency such as
those from WHO, WMA, FIGO, Australia, the UK, the US, Korea and Canada, etc. In contrast, the Japanese Ministry of
Health Labour and Welfare (MHLW) has decided not to resume proactive recommendation for the vaccine for more than 1
year. We investigated differences in scientific evidence and socio-political factors among other countries, governing bodies
and Japan.

Methods: A comparison of statements and recommendations.

Results: In Japan, local governments, health professionals and parents were confused by the national government’s sus-
pension of recommendations for the HPV vaccine and as such uptake dropped from around 70% to below 8%. Safety state-
ments issued from outside of Japan were based on scientific evidence with epidemiological surveillance both pre- and post-
vaccination for analysis of causality between the vaccines and adverse events.

Conclusion: The Japanese government must issue strong recommendations with clear and honest communication to the
public and the health professionals. Public health authorities should explain the effectiveness and safety of the HPV vac-
cine based on scientific evidence via mass media. Despite the presence of scientific evidence, immunization of an impor-
tant vaccine has been suspended and this will have serious implications for the future in Japan. In 10-20 years, only in
Japan, will there be may many patients suffering from cervical cancer globally.

THE IMPACT OF NATURAL IMMUNITY ON THE EFFECTIVENESS OF HPV VACCINATION

S. Matthijsse, J. Hontelez, S. Naber, K. Rozemeijer, C. Penning, M. van Ballegooijen, I. de Kok, S. de Vlas
Erasmus MC, University Medical Center Rotterdam, Department of Public Health, Rotterdam, The Netherlands

Objectives Population-level effectiveness of HPV vaccination has been estimated in models that all differ in assumptions
on estimates regarding natural acquired immunity. We investigated the impact of different model assumptions on estimates
of HPV vaccine effectiveness.

Methods We used STDSIM, an established microsimulation model with which we have previously studied mechanisms for
HPV immunity, based on observed epidemiological trends with age. We considered two plausible mechanisms for naturally
acquired immunity after infection: full immunity with variable duration (A), or cumulatively decreasing susceptibility to rein-
fection (B). Vaccine effectiveness was estimated using HPV-16, HPV-18 and cervical cancer incidence. The impact of nat-
urally acquired immunity mechanisms was determined by comparing the vaccine effectiveness estimates between the two
different naturally acquired immunity mechanisms. We also determined the impact of increased vaccine coverage (to
100%), the inclusion of boys, and lower vaccine efficacy (70% and 80%).

Results Model assumptions on acquired immunity mechanisms have a large impact on estimates of population-level vac-
cine effectiveness. While cervical cancer incidence decreases with almost 40% under mechanism A, this reduction is over
45% under mechanism B. The impact of model assumptions on cervical cancer reduction is even larger with a 10%-point
difference between mechanisms when boys are included, and when assuming lower vaccine efficacy; and larger for the
incidence of HPV-18 incidence compared to HPV-16.

Conclusions It is crucial to expand knowledge on naturally acquired immunity to accurately estimate population-level vac-
cine effectiveness, as well as to determine optimal vaccination strategies.
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LONG-TERM EFFECTIVENESS OF GARDASIL™ AMONG ADULT WOMEN IN COLOMBIA

R. Das', M. Plata?, M. Gonzalez®, A. Correa®, I. Maldonado®, C. Nossa®, and A. Saah'
1 Merck Sharp & Dohme Corp., Whitehouse Station, New Jersey, United States of America
2 Fundacion Cardioinfantil, Bogota, Colombia
3 Instituto Nacional de Cancerologia, Bogota, Colombia,

4 Clinica del Country, Bogota, Colombia,

5 Fundacion Santa Fe de Bogota, Bogota, Colombia,

6 Cafam, Bogota, Colombia

Objectives: The GARDASIL™ long-term follow-up (LTFU) study is an ongoing extension of the safety of the quadrivalent
HPV vaccine (qHPV vaccine) and its effectiveness in preventing HPV6/11/16/18-related cervical intraepithelial neoplasia
(CIN) or condyloma in 26-45 year-old women. Here, we present our data 8 years after vaccination.

Methods: The early vaccination group (EVG) who received gHPV in the base study included 804 Colombian subjects. The
catch-up vaccination group (CVG) included 703 of the 806 eligible Colombian subjects who were vaccinated 5 years after
the base (ages 31-50). Subjects underwent history, pelvic exams with Pap tests, and wart/lesion biopsy. Cytology and
biopsy specimens were evaluated in a central laboratory with HPV testing, and endpoint adjudication performed by an inde-
pendent panel. The primary analysis was for safety and effectiveness in the EVG but effectiveness data is available from
the CVG as well.

Results: There were no cases of HPV 6/11/16/18-related CIN or condyloma in the EVG over the 8 years of LTFU.
Additionally, there were no cases of HPV16/18 related CIN2 or worse or HPV 6/11 related condyloma. As there is no
placebo group in the LTFU study, comparison to the two year incidence rates in the base study (HPV6/11/16/18 CIN or
condyloma [0.4/100 person-years]; HPV16/18 CIN 2 or worse [0.1/100 person-years] and HPV6/11 condyloma [0.2/100 per-
son-years]) shows maintained vaccine efficacy over the follow-up period.

Conclusion: The gHPV vaccine continued to be effective in this population of adult women. There were no new safety
issues encountered in either arm of the study.

A PHASE Il STUDY OF GARDASIL IN HUMAN PAPILLOMAVIRUS RESEARCH
THE MID-ADULT MALE VACCINE STUDY-THE MAM STUDY
K Isaacs, LA Pinto, TJ Kemp, M Abrahamsen, BN Torres, M Quiterio, E Lazcano, AR Giuliano
1 Moffitt Cancer Center, HPV Research, Tampa, Florida, US

2 Frederick National Laboratory for Cancer Research, HPV Immunology Laboratory, Frederick, Maryland, US
3 National Institute of Public Heath, Cuernavaca, Morelos, Mexico

Objectives: To establish immunogenicity and safety of the Gardasil vaccine among mid-adult men ages 27-45 years.
Specifically, to assess the proportion of HPV antibody sero-conversion one month post-dose three of the Gardasil vaccine.

Methods: The study population included subjects from Tampa, FL, US, and Cuernavaca, Mexico who met eligibility criteria
(male, 27-45 years, completed 4 years of follow-up in our HPV natural history study). Subjects completed four visits over
seven months, with Gardasil administered at months 0, 2, and 6. Sera, oral, anal, and genital specimens were collected,
with computerized questionnaires completed at Months 0 (pre-vaccination) and 7 (post-dose three). Anti-HPV16 and HPV-
18 IgG levels were determined by ELISA from sera collected at Months 0 and 7.

Results: 147 of the 150 participants enrolled completed all 4 visits. No serious adverse events were reported. The most
commonly reported adverse events were injection-site pain and swelling, headache, and flu-like symptoms.

In an initial analysis of 51 U.S. participants, 11 (22%) and 15 (29%) men had detectable antibody levels for HPV16 and
HPV18, respectively, at Month 0. At Month 7, all 51 (100%) had sero-converted for both HPV types. Median HPV16 and HPV
18 titers at Months 0 and 7 were 25.2 and 2296.57 EU/mL, and 13.6 and 705.84 EU/mL, respectively.

Conclusion: Vaccination of mid-adult men produced a robust antibody response against HPV16 and HPV18. As men are
diagnosed at older ages with HPV-related cancers, vaccination may be an efficacious strategy these cancers in men beyond
the currently recommended vaccination age group.
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UNDERSTANDING CERVICAL SCREENING NON-ATTENDENCE AMONG ETHNIC MINORITY WOMEN

Marlow L; Waller J; Wardle J
Cancer Research UK Health Behaviour Research Centre
Department of Epidemiology & Public Health - UCL
Gower Street
London WC1E 6BT - UNITED KINGDOM

Objectives: Women from ethnic minority backgrounds are less likely to attend cervical screening than white women in
England. This study explored the socio-demographic and psychological correlates of cervical screening attendance across
ethnic groups.

Methods: Women aged 30-60 years were recruited from Indian, Pakistani, Bangladeshi, Caribbean, African and white
British backgrounds (n=720, response rate = 65%). Participants completed face-to-face interviews with a multi-lingual
interviewer.

Results: Half of the women had not been screened within 5-years (53%,n=374). Women from ethnic minorities were more
likely to be unscreened than white British women, (44%-71% vs. 11%, p<.001). Migrating to the UK, speaking a language
other than English and low education level were also associated with being unscreened. These socio-demographics
reduced, but did not fully explain the association between ethnicity and screening attendance. Ethnic minority women were
more likely to be scared of what screening might find (41%-65% vs. 25% of white women), to have low perceived risk of
cervical cancer (22%-53% vs. 10%) and to think screening was not needed in the absence of symptoms (55%-63% vs. 7%).
Psychological factors reduced the effect of ethnicity further, explaining some but not all of its influence on screening.

Conclusions: There are ethnic inequalities in cervical screening attendance in England and these are not fully explained by
socio-demographics. Interventions for ethnic minority women should ensure they understand the meaning of a screening
result, minimizing anticipated fear. Addressing perceptions of risk and beliefs about the efficacy of screening in the absence
of symptoms may also be beneficial.

BARRIERS TO AND FACILIATORS OF COMPLIANCE WITH CLINICAL BASED CERVICAL CANCER SCREENING

E. OSTENSSON', S, ALDER', K.M, ELFSTROMZ, K, SUNDSTROM?, N, ZETHRAEUS*, M, ARBYNS and S, ANDERSSON
1. Department of Women's and Children’s Health, Division of Obstetrics and Gynecology, Karolinska University Hospital-Solna,
Karolinska Institutet, 171 76 Stockholm, Sweden - 2. Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, 171
76 Stockholm, Sweden - 3. Department of Laboratory Medicine, Karolinska University Hospital Huddinge, 141 83 Stockholm, Sweden
4. Medical Management Centre (MMC), Department of Learning, Informatics, Management and Ethics (LIME), Karolinska Institutet,
17177 Stockholm, Sweden. - 5. Unit of Cancer Epidemiology, Scientific Institute of Public Health, J Wytsmanstreet 14, B1050
Brussels, Belgium.

Objective. This study aims to identify possible barriers to and facilitators of cervical cancer screening by (a) estimating time
and travel costs and other direct non-medical costs incurred in clinic-based screening, (b) investigating compliance with
screening and reasons for noncompliance, (c) determining women’s knowledge of human papillomavirus (HPV), and (d)
investigating correlates of HPV knowledge and compliance with screening.

Methods. Via self-administered questionnaires, data on sociodemographic characteristics, time and travel costs and other
direct non-medical costs, mode(s) of travel, time, distance, companion’s attendance, HPV knowledge and compliance with
screening were obtained from 1 510 women attending the Swedish organized cervical cancer screening program.

Results. Mean total time and travel costs per attendance were €56. Over half (53%) of the respondents took time off work
to attend screening (mean time 147 minutes). A large portion (44%) of the respondents were noncompliant, 51% of whom
stated difficulties in taking time off work. 64% of all respondents knew that HPV vaccination was available; only 34% knew
it was important to continue to attend screening following vaccination. Age, education, and income were the most impor-
tant correlates of HPV knowledge and compliance. For compliance, these factors were additionally time off work, compan-
ion’s attendance and HPV knowledge.

Conclusions. Time and travel costs of clinic-based screening can be substantial, may influence overall cost effectiveness
of screening programs and constitute barriers to screening. Women with knowledge of HPV and who did not take time off
work to attend screening were more likely to comply with screening.
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SMALL SCALE SCREENING - WORKING BESIDE COMMUNITIES TO CREATE A SUSTAINABLE SOLUTION
TO CERVICAL CANCER SCREENING IN THE PERUVIAN AMAZON

Bowie D. ', Shannon G. 2, , Murray C. ' and Powell A. '
1 DB Peru, Lima, Peru
2 School of Public Health, University College London, London, United Kingdom

Background: DB Peru has worked with Amazonian communities in the Napo River for over 12 years. Health issues include
remoteness, lack of resources, and poor health literacy. Reproductive healthcare - especially cervical screening - is compli-
cated by the history of forced sterilization during Fujimori's government.

Provision of traditional pap-smears is difficult and often delayed in this region. 83% of women we surveyed did not seek
pap-smears due to distance, lack of transport or funds, and environmental barriers.

Methods: We are employing a community-based participatory model. Our initial needs assessment and community con-
sultation was performed in 2013 - 2014. We plan to implement a 4-phase ‘screen-and-treat” program from April 2015,
including baseline data collection, community education and collaboration, cervical screening and evaluation.

Results: Based on our needs assessment, review of current literature and international guidelines, we propose a single visit
‘screen-and-treat” program incorporating education, HPV-DNA testing, visual inspection of the cervix with acetic acid (VIA),
followed by cryotherapy where necessary. HPV vaccination will occur parallel to this. We will actively involve local health
services and community health-workers during the program, with a vision to transitioning to locally-run services within ten
years.

Initial responses from the community have been positive with over 80% of community members supporting sexual health
education. 94% of women would participate in the ‘screen-and-treat’ program if offered. However, 63% of women inter-
viewed felt embarrassed, anxious or scared about cervical screening, indicating that more community education to improve
the acceptability of cervical screening must be included.

ACCEPTANCE AND SATISFACTION OF CERVICAL CANCER SCREENING PROGRAM USING VISUAL INSPECTION
WITH ACETIC ACID AMONG WOMEN IN MOROCCO

F Selmouni'?, CA Plaza', A Zidouh?, K El Rhazi*
1 Completense University of Madrid, Spain
2 Higher Institute of Nursing Professions and the Techniques of Health of Rabat, Morocco
3 Lalla Salma Foundation, Cancer Prevention and Treatment- Rabat, Morocco
4 Laboratory of Epidemiology, Clinical Research and Community Health, Faculty of Medicine and Pharmacy of Fez, Morocco

Objective: The aim of the study is to explore the acceptance and satisfaction of cervical cancer screening via Visual
Inspection with Acetic acid (VIA) at Meknes-Tafilalet Region. Method: A cross-sectional descriptive study was conducted
using face-to-face interview of women attending health centers and meeting the inclusion criteria. A sample of 24 health
centers, which represent 20% of total health centers that perform VIA screening in the region, were selected using a sim-
ple random sampling proportional to the number of health centers in urban and rural area in each of the 6 provinces of the
region.

Results: A total of 324 women were included in the study. Result revealed low awareness about cervical cancer (19.6%)
and a very high acceptability of VIA screening (94.5%). Of the 306 women who accepted to undergo VIA test, 99% stated
going to recommend the VIA testing to their friends and relatives. All women screened negative intended to repeat the test
every three years. Those that have a VIA positive test affirmed they will perform confirmatory explorations.96.3% of the
women believed that screening using VIA test could save their live. Cervical cancer was the concern of 98.6% of the
women. Only 11.6% of them say they feel anxious about repeating the VIA test. The majority of women (98.6%) were sat-
isfied regarding the service received at the health center.

Conclusion: The study demonstrated that VIA screening program is acceptable by Moroccan women, despite their poor
knowledge about cervical cancer. Awareness strategy is needed to increase their knowledge.
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AWARENESS OF HUMAN PAPILLOMAVIRUS BEFORE AND AFTER INTRODUCTION OF HPV VACCINATION:
A LARGE POPULATION-BASED SURVEY OF SCANDINAVIAN WOMEN

Thomsen LT, Nygdrd M2, Stensen S', Hansen BTZ, Dahlstrom LA3, Liaw KL*, Munk C', Kjaer SK'°
1 Unit of Virus, Lifestyle and Genes, Danish Cancer Society Research Center, Copenhagen, Denmark
2 Department of Research, Cancer Registry of Norway, Oslo, Norway
3 Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden
4 Department of Epidemiology, Merck Research Laboratories, North Wales, USA
5 Gynecologic Clinic, Rigshospitalet, University of Copenhagen, Copenhagen, Denmark

Objective: Population awareness of human papillomavirus (HPV) is crucial to ensure high coverage of HPV-vaccination pro-
grams. In this population-based questionnaire study, we assessed the proportion of Scandinavian women without aware-
ness of HPV before and after introduction of HPV-vaccination. Furthermore, we investigated risk factors for non-awareness.

Methods: In 2004/05, before HPV-vaccination licensure, a random sample of women aged 18-45 years in Denmark,
Sweden and Norway received a questionnaire on education, lifestyle, and HPV awareness (n=78,001; response rate
71.3%). In 2011/12, after HPV-vaccination licensure, the same questionnaire was administered to a new random sample in
each country (n=83,720; response rate 60.6%). We calculated country- and age-specific proportions of women who had
never heard of HPV. Country-specific risk factors for non-awareness were estimated by logistic regression.

Results: The overall proportion of women who had never heard of HPV decreased markedly from 2004/05 to 2011/12 in
Denmark (from 75.8% to 25.1%), Sweden (from 74.8% to 33.5%) and Norway (from 62.4% to 33.0%). In 2011/12, the low-
est awareness levels were observed in Norwegian women aged 18-19 and 20-24 years (60.4% and 48.9%, respectively,
had never heard of HPV). In all countries, women with low educational level; virgins; and daily smokers were at increased
risk of non-awareness, in unadjusted analyses and after adjustment for age and education.

Conclusion: HPV awareness has increased after introduction of vaccination, but 25%—33% of Scandinavian women have
still never heard of HPV. Information campaigns targeting women with low educational level may be beneficial.

KNOWLEDGE AND BELIEFS ABOUT HPV IN A VACCINATED COHORT OF YOUNG MEN AND WOMEN

Pitts M, Patrick K, Heywood, W, Mitchel A, and Blackman P.
Australian Research Centre in Sex, Health and Society, LaTrobe University, Melbourne, Victoria, Australia.

Objectives: Australia has provided free quadrivalent HPV vaccination to girls aged 12-13 years in a school-based program
since 2007. Take-up rates are estimated to be around 80%, with significant variation between states. The program was
extended in 2013 to include young men — a global first. This study examines knowledge and beliefs about HPV in this cohort
of young men and women.

Methods: A national survey of Australian secondary students, aged 16 to 18, has been conducted regularly since 1992 and
was most recently conducted in 2013 — data reported here. Students were recruited from all states and territories and from
all school sectors. A total of 2,136 students (61% female) completed a paper based or online survey that examined their
knowledge and practices concerning sexual practices and sexual health.

Results: Overall awareness of HPV remains low overall, with young women showing significantly greater awareness. Self-
reported vaccination was lower than the known vaccination rates. There were significant gender differences on an HPV
knowledge scale. Separate regression analyses for young men and women showed similar demographic and behavioural
correlates of good HPV knowledge namely age, HPV vaccination status and sexuality significantly predicted greater knowl-
edge of HPV.

Conclusions: A significant proportion of young men and women are under- informed about HPV and vaccination. For the
vaccination program to be as successful for young men as it has been for young women, targeted health education and pro-
motion is essential and must be based on current and relevant evidence of awareness and understanding.
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WEB-BASED SURVEY ON KNOWLEDGE FOR CERVICAL CANCER PREVENTION AMONG YOUNG WOMEN:
COMPARISON IN JAPAN AND AUSTRALIA

Miyagi E', Motoki Y', Sato A.M.!, Morita S2, Taguri M?, Hirahara F', Wark J.D.? and Garland S.M.*®
1Department of Obstetrics and Gynecology, Yokohama City University Graduate School, Japan. 2Department of Biostatics and
Epidemiology, Yokohama City University Graduate School, Japan. 3Department of Medicine, University of Melbourne, Royal
Melbourne Hospital, Australia. 4Department of Microbiology Infectious Diseases, Royal Women'’s Hospital, Australia. 5Department of
Obstetrics and Gynecology, University of Melbourne, Australia.

Objectives: Cervical cancer (CC) incidence and mortality among young women have been increasing in Japan. To develop
effective measures to combat this, we conducted a knowledge and attitudes study about CC prevention.

Methods: Advertising banners targeting women aged 16-35 years in Kanagawa Prefecture, Japan, were placed on a social
networking site (SNS), Facebook (FB), in a similar manner to an Australian (AUS) study conducted on 16-25 in 2010, and
on our CC advocacy website. Eligible participants were emailed instructions for accessing our secure website where they
completed an online survey including demographics and knowledge of human papillomavirus (HPV) and CC. Data for this
study were compared with the preceding AUS study.

Results: Among 394 women who expressed interest, 243 (62%) completed the survey. Participants had high awareness
and knowledge of HPV and CC, comparable to the AUS study participants. However, the self-reported HPV vaccination rate
(22% among participants 16-25 years) and the recognition rate of the link between smoking and CC (31%) were significantly
lower than in the AUS study (58% and 43%, respectively) (P<0.05). Significant predictors of high knowledge scores about
HPV included awareness of HPV vaccine (P<0.001) and self-reported HPV vaccination (P<0.05).

Conclusions: SNS and websites are an efficient method to recruit young women into health surveys. The influence of sev-
eral factors including the current suspension of HPV vaccine approval in Japan due to adverse reactions should be investi-
gated as a next step, considering the HPV vaccination status in other developed countries including Australia.

KNOWLEDGE AND PREVALENCE OF HPV DISEASES IN LATVIA

D.Rezeberga', A.Karnite', I.Pudule?, A.Uuskiila®
1 Riga Stradins University, Department of Obstetrics and Gynecology, , Riga Miera str 45, LV-1013, Riga, Latvia, Riga East Clinical
University hospital, Hipokrata Str 2, LV-1038, Riga, Latvia
2 Public Health Association of Latvia, Centre for Disease Prevention and Control of Latvia
3 University of Tartu

Objective In last decade public health strategy in Latvia is focused on cervical cancer prophylaxis but not on prophylaxis
of HPV diseases.
Aim Evaluate the knowledge and occurrence of clinical signs related to HPV diseases of Latvian inhabitants.

Methods In 2011 a population survey was carried out in Latvia sponsored by MSD company. The study sample consisted
of 3050 randomly selected respondents aged 18 — 45 years. We compared knowledge and occurrence of clinical signs
related to HPV diseases into three groups of patients: | - no sexual experience, Il — having 0 — 1 partners during the last
year, lll — having two or more partners during the last year.

Results Among all respondents the frequency of incorrect answers to the knowledge questions was as follows: HPV infec-
tions is a rare disease - 52%, HPV infection is a sexually transmitted disease - 14%, can cause genital warts - 20%, may
resolve without treatment - 72% and affects both man and women - 15%. Association between HPV infection and cervical
cancer recognized 74% of the respondents of groups | and Il but only 63% of group Il (p<0.001). Genital warts more fre-
quently have been noticed by respondents of the groups Il (112/2347) and Il (31/439) comparing to group | (2/224)
(p<0.01). Precancerous lesions had no women of group I, 8.7% of group Il and 16% of group Ill (p=0.03).

Conclusions Knowledge about HPV diseases in Latvia is insufficient. People with more risky sexual behavior are less aware
about the consequences of HPV related diseases.
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A POPULATION BASED SURVEY OF SCHOOL NURSES’ ATTITUDES TO THE IMPLEMENTED HPV VACCINATION
PROGRAMME IN SWEDEN

M. Grandahl ', T. Tydén ', A. Rosenblad 2, M. Oscarsson ', T. Nevéus *, C. Stenhammar '
1 Department of Public Health and Caring Sciences, Uppsala University, Uppsala, Sweden
2 Center for Clinical Research Vasteras, Uppsala University, Central Hospital, Vasteras, Sweden
3 School of Health and Caring Sciences, Linnaeus University, Kalmar, Sweden
4 Department of Women'’s and Children’s Health, Uppsala University, Uppsala, Sweden

Objective: To investigate school nurses’ attitudes to, and experiences of the school-based HPV vaccination programme,
one year after its implementation in Sweden.

Methods: Data were collected using a web-based questionnaire in spring 2013, and 83.1% (851/1024) of the nurses
answered the questionnaire.

Results: The majority (88.9%, n=756) agreed that HPV vaccinations should be the school nurses’ responsibility, and most
also agreed (81.5%, n=693) that boys also should be offered the vaccine. Two thirds, 66.9% (n=>570), stated that they had
experienced difficulties with the vaccination and of these 59.1% (n=337) considered the task time-consuming. Three out
of four nurses, 76.1% (n=648), had been contacted by parents who raised questions regarding the vaccine. The most com-
mon questions were related to side effects. There were strong associations between the nurses’ received education about
the HPV vaccine and perceived knowledge about the HPV vaccine and a favourable attitude towards vaccination (both p<
0.001). A school nurse with a high level of received education was 9.8 times more likely to have a positive attitude to HPV
vaccination compared to a nurse with a low level of received education (p<0.001). Nurses with high perceived knowledge
were 2.5 times more likely to have a positive attitude compared to those with a low level of perceived knowledge
(p=0.006).

Conclusions: HPV vaccination is a complex and time-consuming task and the school nurses need adequate knowledge,
education, skills and time in order to address questions and concerns from parents, as well as informing about HPV.

HUNGARIAN HIGH SCHOOL STUDENTS’ ATTITUDE TOWARD THE HPV VACCINE

BC Balla, A Terebessy, E Toth, P Balazs
Dept. of Public Health, Semmelweis University, Budapest, Hungary

Objectives: The study aimed to explore the attitude of high school senior girls — probably being at the dawn of their sex-
ual lives - in Budapest, the Hungarian capital toward the HPV vaccine and their knowledge of cervical cancer.

Methods: 492 girls were recruited from 12 randomly selected establishments. We conducted a cross-sectional analysis by
administering an anonymous questionnaire consisting of 54 multiple-choice questions concerning basic socio-demographic
and lifestyle factors and questions assessing their knowledge about cervical cancer and HPV. We also tested their attitude
toward the HPV vaccine and vaccines in general. Our sample was distributed almost evenly among grammar (52.6%) and
vocational schools (47.3%)

Results: Only 33.7% of the girls were aware of the fact that cervical cancer was caused by an infection, though 74.7%
marked that HPV caused cervical cancer. 70.1% knew HPV was an STD. 59.9% would make the vaccine compulsory and
79.5% would vaccinate their future children. 63.2% would give it to boys as well, significantly more girls from vocational
schools. More than a fifth of the girls has been vaccinated already (23%) and 19.6% had family members who had also
received the vaccine. 73.8% expressed their doubts regarding the efficacy of vaccines in general. 98.4% believed that
attending cervical cancer screening was important.

Conclusions: The knowledge of the girls from our sample regarding cervical cancer and the HPV vaccine proved to be
unsatisfactory. Girls in grammar schools seemed to have more thorough knowledge which corresponded with higher vac-
cine acceptance.
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PRIMARY PREVENTION OF HPV INFECTIONS FOR ADOLESCENTS(EDUCATION AND VACCINATION)

Dr. Dubravko Lepusic
KBC"Sestre milosrdnice"-Zagreb, Croatia& Association "Aktiva"-Zagreb, Croatia

The incidence of infection increases with the sexual onset in puberty and adolescence:

careless lifestyle, bad dietary habits and frequent change of sexual partners. The psychic and physical maturity are not strictly corre-
lated in adolescent population. Why are adolescent social groups at increased risk? The need for sexual experimentation,poor knowl-
edge on sexually transmitted diseases, hedonism as a value orientation,strong peer pressure,illusion of invulnerability,poor
communication skills. We made our educational programme for adolescents:"Knowlwdge is pleasure”. A week before the
lectures/events, adolescents made:- web sites- theatrical performances (concerts, poems, plays... )- posters- lectures... on sexually
responsible behaviour, and the prevention of youth violence and addictions Adolescents are actively involved in the project (making
boxes, brochures, flyers, posters, organizing peers).We made research during 3 years of the project (2007 — 2010), 51 high schools,
2295 students. 68% uses condoms (of which 40% at their first sexual intercourse), 12% hormonal contraception.59% had first sexuall
intercourse under the influence of alcohol, 13 % under the influence of drugs. 39 % have heard about HPV, 32% have heard that HPV
presents a cancer risk factor. 70% estimate that their risk of contracting an STD is high. 85% know that condoms provide protection
from both unwanted pregnancies as well as STD,45% have no knowledge about the role of hormonal contraception.HPV vaccination in
Central and Eastern Europe(Croatia is part of this): Current HPV vaccines registered in 25/28 countries. Only 6 countries (Bulgaria, Czech
Republic, Macedonia, Latvia, Romania and Slovenia) have integrated HPV vaccination into their national immunization programme and
currently provide routine vaccination free of charge to the primary target population.The key reasons for lack of implementation of HPV
vaccination into the national immunization programme:High vaccine cost or inappropriate pricing policy,low level of awareness among
public,negative public perception,low level of awarness among health care providers,not high on political agenda.Parents perceive the
vaccine as risky. The belief that the vaccine represents an experiment that uses their daughters as guinea pigs (serving the commer-
cial intrest of pharmaceutical companies) The belief that the vaccine embodies a conspiracy theory that aims to reduce the world pop-
ulation. General mistrust in the ineffective health system. There are many reasons why people are not getting the HPV vaccine:one of
the biggest reason is that physicians are hesitant to talk to 11- and 13-year-olds about vaccines when they feel compelled at the same
time to talk about the sexual nature of the virus's transmission. | believe we should think of this vaccine as what it is: a cancer-prevent-
ing vaccine. Social media and text messaging can increase the amount of knowledge on the prevention of STDs. 80 % of teens report
using social networking sites.

HPV VACCINE CONCERNS IN JAPAN — SOCIAL AND POLITICAL BACKGROUND

Konno R, Hanley JBS, Miyagi E
Jichi Medical University Saitama Medical Center, Japan, Hokkaido University, Japan, Yokohama City University, Japan

Objectives: Since June 14th 2013, the Japanese Ministry of Health Labour and Welfare (MHLW) has suspended recom-
mendations for the HPV vaccine program after only 2 months from the start of NIP. We investigated factors influencing the
suspension from a SOCIAL and POLITICAL perspective.

Methods: Initially, one newspaper reported without any medical proof that many girls suffered from severe chronic pain
after HPV vaccination, based on information from an opposition group against HPV vaccine. It calls itself “The HPV Vaccine
Victims’ Group”. Some politicians put these so-called victims in the forefront of the mass media, instigating tragedy and
sympathy, and thus portrayed themselves as heroes who seek and obtain justice. Some politicians also gained the support
of strange religious groups. “Vaccine Victims” were also extremely skillful at manipulating the mass media and social media
by using very sensational video clips. Because the symptoms of all reported cases are so diverse, it is hard to find scien-
tific causality between the vaccine and adverse events. The MHLW managed to dodge criticism by suspending positive
recommendation of the vaccine without correcting false reports in the media.

Results: However, this measure failed because the concept of the HPV vaccine being dangerous has almost become fact
and has spread widely. The situation is like a pandemic transmission of hysteria thorough both mass and social media.
Many people misunderstand the causality. Consequently, the MHLW has not been able to resume recommendation of the
vaccine due to protest by politicians. Thus, the issue is no longer scientific but political.

Conclusion: Poor governance of public health without scientific basis will have serious implications for the future.
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HPV VACCINE CONCERNS IN JAPAN — PUBLIC HEALTH AND SCIENTIFIC BACKGROUND

Konno R, Hanley JBS, Miyagi E
Jichi Medical University Saitama Medical Center, Japan, Hokkaido University, Japan, Yokohama City University, Japan

Objectives: The Japanese Ministry of Health, Labour and Welfare (MHLW) has suspended recommendations for the HPV
vaccine program for more than 1 year. We investigated factors influencing the suspension from the point of view of PUB-
LIC HEALTH AND SCIENCE

Methods: Although WHO (GACVS) issued a safety statement for HPV vaccine on the June 13th 2014, the MHLW decided
to suspend recommendations for the HPV vaccine program on the 14th. Because the vaccine adverse reaction committee
(VARC) was not able to assess whether there were indeed safety issues or not based on insufficient data provided by the
Ministry, the VARC decided to suspend proactive recommendation of the HPV vaccine. On December 25th 2013, January
20th and July 4th 2014, the VARC investigated the alleged adverse effects of the HPV vaccine and reached the conclusion
there was little evidence to suggest a causal link between chronic pain and the HPV vaccine (1.5 cases per 100,000 vac-
cine doses). It concluded that patients were suffering from functional somatic symptoms caused by a psychosomatic reac-
tion. Although collaborative movements of Academia and advocate groups issued several statements for resumption of
proactive recommendation, the media ignored them and the MHLW has not issued any statement.

Results: A poor surveillance system for adverse events cannot precisely analyze background incidence during both the pre-
and post- vaccination period. The VARC has failed to submit their conclusions in a written report to the MHLW.

Conclusion: Epidemiological surveillance during both the pre- and post- vaccination period should be performed.
Furthermore, a rapid high level scientific response is the best ways to prevent erosion of public confidence in immunization.

CORRELATES OF UPTAKE IN SCHOOL-BASED ROUTINE HPV VACCINATION: A REGISTER-BASED STUDY
OF 90,000 GIRLS AND THEIR PARENTS

BT Hansen', S Campbell', E Burger?, M Nygérd'
1 Department of Research, Cancer Registry of Norway, Oslo, Norway
2 Department of Health Management and Health Economics, University of Oslo, Norway

Objectives: To assess correlates of HPV vaccination of prepubescent girls in a free of charge, school-based childhood vac-
cination programme.

Methods: Individual demographic, socioeconomic and health data was merged from national registries for Norwegian girls
born 1997-1999, eligible for HPV vaccination during the first three years of the programme (n=90,842), and for their regis-
tered mother (n=90,540) and father (n=288,565). Correlates of daughter initiation of HPV vaccination were analyzed by
logistic regression.

Results: In total, 78.2% of the girls received the first dose of the HPV vaccine, 74.6% received three doses, and 94.8%
received the MMR vaccine. Overall, the rate of initiation of HPV vaccination was similar across most levels of the potential
correlates investigated. However, low parental education was associated with a relatively high likelihood of daughter initi-
ation of HPV vaccination. In contrast, parental income level was positively associated with initiation. Parental age was neg-
atively associated with initiation. The associations were similar for characteristics of mothers and fathers, although often
less pronounced for fathers. The lowest likelihood for initiation of HPV vaccination was found among girls who did not
receive the MIVIR vaccine. Daughters with relatively old mothers, or mothers in the lowest income category, also had rela-
tively low likelihoods of initiation.

Conclusion: Many girls receiving the MIVIR vaccine did not get the HPV vaccine, thus indicating opportunities for improve-
ments in HPV vaccine uptake. Routine school-based vaccination generally provides equitable delivery, yet some disparities
still exist. These findings should be taken into account in attempts to improve coverage, and ensure equitable delivery of
the HPV vaccine.
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PREFERENCE FOR 2- COMPARED TO 3-DOSE HPV VACCINE IN A GLOBAL SAMPLE
OF ADOLESCENT VACCINE PROVIDERS

S.B. Smith', S.N. Landi’, S. RamosZ, K. Morgan®, C.J. Kim*, K. Richter®, S. de Sanjose®,

N. Butera', Senkemago, V.', J.S. Smith'’
1 Department of Epidemiology, Gillings School of Global Public Health, University of North Carolina, Chapel Hill, Chapel Hill, North Carolina, USA - 2
Centro de Estudios de Estado y Sociedad, Buenos Aires, Argentina
3 Perdana University — Royal College of Surgeons in Ireland School of Medicine, Malaysia
4 Department of Obstetrics and Gynecology, The Catholic University of Korea College of Medicine, St. Paul’s Hospital, Seoul, Korea
5 Department of Medical Virology, University of Pretoria, National Health Laboratory Service, Pretoria, South Africa
6 Unit of Infections and Cancer, Cancer Epidemiology Research Programme, Institut Catala d'Oncologia, Barcelona, Spain
7 UNC Lineberger Comprehensive Cancer Center, University of North Carolina, Chapel Hill, Chapel Hill, North Carolina, USA

Introduction: Highly effective prophylactic vaccines are available to prevent cancers associated with vaccine-preventable human
papillomavirus (HPV) types. WHOQ's Strategic Advisory Group of Experts on Immunization recently revised its HPV vaccination rec-
ommendations to include a 2-dose schedule for girls who receive their first dose before 15 years of age. Understanding provider
acceptance of a 2- versus 3-dose schedule will inform global implementation of HPV immunization programs. We investigated the
acceptability of a 2- versus 3-dose schedule among adolescent vaccine providers in five geographical regions.

Methods: A total of 151 adolescent vaccine providers were recruited by non—probability convenience sampling in five countries:
Argentina(n=230); Malaysia(n=30); South Africa(n=31); South Korea(n=30) and Spain(n=30). Univariate analyses were con-
ducted using structured survey data from telephone or in-person provider interviews. NCT#:GSK117339

Results: Most providers said that they would recommend a 2-dose compared to a 3-dose schedule: Argentina:80%;
Malaysia:76%; South Africa:45%; South Korea:90%; and Spain:86%. Most common reasons for preferring a 2-dose schedule were
lower cost (Argentina:27%; Malaysia:53%; South Africa:16%; South Korea:60%; Spain:47%), fewer office visits (10%, 30%, 19%,
67%, 70%), higher series completion (67%, 3%, 19%, 50%, 63%), and less pain (37%, 10%, 10%, 33%, 53%).

Discussion: Adolescent vaccine providers reported preference for a 2-dose over a 3-dose HPV vaccine schedule for their female
adolescent patients in Argentina, Malaysia, South Africa, South Korea and Spain. Benefits reported for a 2-dose vaccine sched-
ule appeared to vary by country. Most providers (>50%) in 2/5 countries surveyed cited potential advantages of lower cost,
higher series completion, and fewer office visits.

LONG-TERM EFFECTIVENESS AND SAFETY OF GARDASIL™ IN THE NORDIC COUNTRIES

Kjaer, SK.'2, Nygard, M.2, Dillner, J.%, Munk C.!, Marshall, B.>, Hansen, B.T.2, Sigurdardottir, L.G.%, Hortlund, M.%,

Tryggvadéttir, L.5, Saah, A.5
1. Unit of Virus, Lifestyle & Genes, Danish Cancer Society Research Center, Copenhagen, Denmark; 2. Gynecologic Clinic,
Rigshospitalet, University of Copenhagen, Copenhagen, Denmark; 3. Department of Research, Cancer Registry of Norway, Oslo,
Norway; 4. Department of Medical Microbiology, Skane University Hospital, Malmé, Sweden, 5. Merck, Sharp & Dohme, Whitehouse
Station, NJ, USA; 6. Icelandic Cancer Registry, Icelandic Cancer Saciety, Reykjavik, Iceland

Objectives: The GARDASIL™ long-term follow-up (LTFU) study is an ongoing extension of a pivotal study (Protocol 015) to
investigate the safety, immunogenicity, and effectiveness of quadrivalent HPV vaccine (qHPV) on the incidence of HPV
16/18-related CIN2 or worse in 16-23-year old women. Here, we analyze the effectiveness and safety of the vaccine in this
population of women up to 10 years after the start of vaccination.

Methods: All women in the trial are followed through different national registries (Denmark, Iceland, Norway and Sweden)
for effectiveness and safety data. Effectiveness and safety analyses started approximately 2 years following completion of
Protocol 015 and will occur approximately every 2 years thereafter. Cohort 1 included approximately 2,700 subjects who
received qHPV vaccine at the start of Protocol 015. Cohort 2 consists of approximately 2,100 subjects who received placebo
at the start of Protocol 015 and gHPV vaccine prior to entry into the LTFU.

Results: In an analysis of effectiveness after the first 10 years, there were 1,281 subjects that contributed to the follow-up
period out of a total of 1,984 eligible subjects in the per-protocol population in Cohort 1. No new cases of HPV 16/18-related
CIN 2 or worse were observed. There were also no cases of HPV 6/11/16/18-related CIN, vulvar cancer, and vaginal can-
cer observed.

Conclusions: gHPV vaccine shows continued protection in women through 8 years, with a trend towards 10 years. The
gHPV vaccine continues to be generally safe and well tolerated up to 10 years following vaccination.
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PHASE Il EVALUATION OF A MULTIVALENT HPV L1 VIRUS-LIKE PARTICLE (VLP) VACCINE

A. Luxembourg', D. Brown?, C. Bouchard?, A. Giuliano®, 0-E. lversen®, E. Joura®, ME. Penny’, J. Restrepo®,

J. Romaguera®, R. Maansson', E. Moeller', M. Ritter', and J. Chen1
1 Merck & Co., Inc., Whitehouse Station, NJ, USA - 2 Dept. of Medicine, Indiana University School of Medicine, Indianapolis IN, USA
3 Université Laval, Québec, Canada - 4 Moffitt Cancer Center, Tampa, Florida, USA
5 Dept. of Clinical Medicine, University of Bergen/Haukeland University Hospital, Bergen, Norway
6 Medical University of Vienna, Comprehensive Cancer Center (CCC), Vienna, Austria;
7 Instituto de Investigacion Nutricional, Lima, Peru - 8 Centro de Investigation Clinica, Medellin, Colombia
9 University of Puerto Rico, Medical Sciences Campus, Puerto Rico

Objective: To develop a multivalent prophylactic HPV vaccine that protects against infection and disease caused by
HPV16/18 (oncogenic types in existing prophylactic vaccines) plus additional oncogenic types.

Methods: Three Phase Il studies compared the immunogenicity and safety of several vaccine candidates with the licensed
quadrivalent HPV6/11/16/18 vaccine (qHPV vaccine) in young women ages 16-26. Study 1 was conducted first. Studies 2
and 3 were conducted after analysis of results from Study 1. In Study 1, subjects received one of three dose formulations
of an 8-valent HPV6/11/16/18/31/45/52/58 vaccine or gHPV vaccine (control). In Study 2, subjects received one of three
dose formulations (termed low-, mid-, and high-dose formulations, respectively) of a 9-valent
HPV6/11/16/18/31/33/45/52/58 vaccine (9vHPV vaccine) or gHPV vaccine (control). In Study 3, subjects concomitantly
received qHPV vaccine plus 5-valent HPV31/33/45/52/58 or qHPV vaccine plus placebo (control). All vaccines were admin-
istered in at day 1, month 2, and month 6.

Results: In studies 1 and 3, anti-HPV6/11/16/18 geometric mean titers at month 7 were non-inferior in the experimental
arms compared with the control arm; however, there was a trend for lower antibody responses for all four HPV types. In
Study 2, this immune interference was overcome with the mid- and high-dose formulations of the 9vHPV vaccine by
increasing antigen and adjuvant doses. In all 3 studies, all vaccine candidates were strongly immunogenic with respect to
HPV31/33/45/52/58 and were well-tolerated.

Conclusions: Based on the totality of the results, the middle dose formulation of the 9vHPV vaccine was selected for Phase
Il evaluation.

IMMUNOGENICITY AND SAFETY OF A NOVEL 9-VALENT HPV L1 VIRUS-LIKE PARTICLE VACCINE
IN BOYS AND GIRLS 9-15 YEARS OLD; COMPARISON TO WOMEN 16-26 YEARS OLD

Olsson S.E.", Van Damme P. 2, Herrera T. 3, Pitisuttithum P. 4, Block S.5, Christiano S.°, Sun J.5 and Luxembourg A.°
on behalf of the V503-002 study team
1. Danderyd Hospital, Uppsala, Sweden; 2. Centre for the Evaluation of Vaccination, University of Antwerp, Belgium; 3. Instituto de
Investigation Nutricional, Lima, Peru; 4. Faculty of Tropical Medicine, Mahidol University, Nakhon Pathom, Thailand; 5. Kentucky
Pediatric/Adult Research, Inc., Bardstown, KY, USA; 6. Merck & Co., Inc., Whitehouse Station, NJ, USA

Objectives: An efficacy study of the investigational 9-valent HPV (6/11/16/18/31/33/45/52/58) VLP vaccine (9vHPV) is not
possible in sexually naive adolescents. Therefore, a study was conducted to provide immunological bridging from young
women 16-26 years of age (the population used to establish 9vHPV vaccine efficacy) to adolescents 9-15 years of age. This
report investigates whether the 9vHPV vaccine induces non-inferior serum antibody responses in boys and girls 9-15 years
of age compared to young women 16-26 years of age.

Methods: Subjects (n=3,066) received 9vHPV vaccine as a series of injections administered at day 1, month 2, and month
6. Blood samples for anti-HPV serologic assays were obtained at day 1 and month 7. Systemic and injection-site adverse
experiences (AEs) and serious AEs were monitored.

Results: At 4 weeks post-dose 3, over 99% of girls, boys, and young women seroconverted for vaccine HPV types; marked
elevations in cLIA GMTs to HPV types 6/11/16/18/31/33/45/52/58 were elicited in all vaccine groups at 4 weeks post-dose
3. Non-inferiority of the GMT responses for each of the HPV types in both girls and boys, 9-15 years of age relative to GMT
responses in young women was established. Administration of the 9vHPV vaccine was generally well tolerated. Only 2 vac-
cine-related serious adverse experiences were reported over the duration of the study.

Conclusions: These results support bridging the efficacy findings with 9vHPV vaccine in young women 16 to 26 years of
age to adolescent girls and boys 9 to 15 years of age.



ABSTRACTS

IMMUNOGENICITY AND SAFETY OF A NOVEL 9-VALENT HPV VACCINE IN GIRLS 9-15 YEARS OF AGE
COMPARED TO THE QUADRIVALENT VACCINE

Olsson S.E.!, Van Damme P2, Vesikari T.3, Brodszki N.*, Diez-Domingo J.%, Icardi G.5, Petersen L.K.”, Tran C.8,

Thomas S.8, Baudin M.®
1. Danderyd Hospital, Uppsala, Sweden; 2. Centre for the Evaluation of Vaccination, University of Antwerp, Belgium; 3. Vaccine
Research Centre, University of Tampere, Finland; 4. Children's Hospital, University of Lund, Sweden; 5. Area de Investigacion en
Vacunas, Valencia, Spain; 6. Ospedale San Martino, University of Genova, Italy; 7. Gynaecology Department, University of Aarhus,
Denmark; 8. Sanofi Pasteur MISD, Lyon, France

Objectives: Approximately 20% of cervical cancers are related to HPV 31, 33, 45, 52, and 58, and a 9-valent virus-like par-
ticle vaccine (9vHPV) containing antigens against HPV 6/11/16/18/31/33/45/52/58 has been developed. A double-blind
study was conducted to assess immunogenicity and safety of 9vHPV vaccine compared with qHPV vaccine in girls 9 to 15
years of age.

Methods: Subjects (n=600) were randomized 1:1 to receive 9vHPV vaccine or gHPV vaccine (day 1, month 2, month 6),
in 2 age-strata (9-12 and 13-15 years of age). Immune response to the 9 HPV types was evaluated by competitive Luminex
Immunoassay. The primary objective was to demonstrate non-inferiority of 9vHPV vaccine compared to qHPV vaccine for
both HPV 16/18, based on the lower bound of the 95% confidence interval (Cl) for post-dose 3 geometric mean titre (GMT).

Results: Non-inferiority was demonstrated: at month 7, GMT ratios (9vHPV/qHPV) were 0.97 (95% Cl: 0.85-1.11) for HPV16
and 1.08 (95% CI: 0.91-1.29) for HPV18. In addition, the GMT ratios were 1.07 (95% Cl: 0.93-1.23) for HPV6 and 0.93 (95%
Cl: 0.80-1.08) for HPV11. After gHPV vaccine, all subjects seroconverted to the 4 vaccine types (HPV 6, 11, 16, 18) and a
number of subjects seroconverted to non-vaccine HPV types (HPV 31, 33, 45, 52, 58), mainly HPV31 (73.5%) and HPV58
(54.8%).

Conclusions: The 9vHPV vaccine immune response was comparable to that of qHPV vaccine for HPV 6/11/16/18 and
robust for HPV 31/33/45/52/58. Adverse experiences were comparable for both vaccines.

SAFETY AND TOLERABILITY OF A NOVEL 9-VALENT HPV VIRUS-LIKE PARTICLE VACCINE

Moreira E.", Joura E.2, Van Damme P2, Schilling A.*, Kosalaraska P>, Uva L.%, Martin J.5 and Luxembourg A
on behalf of the V503 investigators
1. Associagéo Obras Sociais Irm& Dulce e Oswaldo Cruz Foundation, Brazilian Ministry of Health, Bahia, Brazil; 2. Medical University
of Vienna, Austria; 3. University of Antwerp, Belgium; 4. Clinica Alemana, Universidad del Desarrollo, Santiago, Chile; 5. Khon Kaen
University, Department of Pediatrics, Changwat Khon Kaen, Thailand; 6. Merck & Co., Inc., Whitehouse Station, NJ, USA

Objectives: The investigational 9-valent HPV (6/11/16/18/31/33/45/52/58) (9vHPV) vaccine includes the 4 HPV types
(6/11/16/18) in the quadrivalent HPV (qHPV) vaccine and 5 additional oncogenic types (31/33/45/52/58). Here we present
the results of an integrated safety analysis from data gathered over multiple clinical trials of the 9vHPV vaccine.

Methods: The safety of the 9vHPV vaccine was assessed in 6 clinical trials (protocols 001, 002, 005, 006, 007, 009) con-
ducted worldwide. These studies collectively were conducted in female subjects 9-26 years of age and male subjects 9-15
years of age. Temperatures were monitored for 5 days postvaccination. Systemic and injection-site adverse experiences
(AEs) and serious AEs were monitored for 15 days post-vaccination using Vaccination Report Card. Non-prompted and seri-
ous adverse experiences (SAE) were also collected and reported.

Results: Overall, 92.2% of subjects who received 9vHPV vaccine reported an AE. Most adverse experiences were injection-
site AEs (88.3%) and the most common were pain (85.3%), swelling (37.6%), and erythema (31.8%). The most common
vaccine-related systemic AEs were headache (13.9%), pyrexia (6.6%), nausea (3.4%), dizziness (2.4%), and fatigue (1.9%).
Five SAEs were determined to be related to 9vHPV vaccine. Few subjects (0.1%) discontinued due to an AE. There were
no deaths related to the 9vHPV vaccine.

Conclusions: These analyses demonstrate that the IM administration of 9vHPV vaccine is generally well tolerated.
Discontinuations were rare and no safety signals of clinical concern were identified.
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TOLERABILITY AND IMMUNOGENICITY OF A MULTIVALENT HPV L1 VIRUS-LIKE PARTICLE VACCINE
IN 16- TO 26-YEAR-OLD MEN

Castellsague X.', Giuliano A. 2, Goldstone S.3, Guevara A.*, Mogensen 0.5, Palefsky J.5, Group J.%, Shields C.5, Liu K.°,

Maansson R.%, Luxembourg A.% and Kaplan S.6 on behalf of the V503-003 study team
1. Unit of Infections and Cancer, Cancer Epidemiology Research Program, Catalan Institute of Oncology (ICO), L'Hospitalet de
Llobregat, Catalonia, Spain; 2. Director, Center for Infection Research in Cancer (CIRC) at Moffitt Cancer Center; 3. Icahn Schaol of
Medicine at Mount Sinai, New York, NY, USA; 4. Unidad de Investigaciones, Medellin,Colombia; 5. Gynaekologisk obstetrisk afd. D.,
Odense, Denmark; 6. Merck & Co., Inc., Whitehouse Station, NJ, USA

Objectives: This study is designed to evaluate the immunogenicity and tolerability of a prophylactic 9-valent HPV (types
6/11/16/18/31/33/45/52/58) VLP vaccine (9vHPV) in young men 16-26 years of age in comparison to young women 16-26
years of age. Safety and immunogenicity data from this study will be used to bridge 9-valent HPV vaccine efficacy findings
in 16-26-year-old women to 16-26 year-old men.

Methods: This study enrolled 1103 heterosexual men (HM) and 1099 women who had not yet received HPV vaccination.
In addition, 313 men having sex with men (MSM) were enrolled and were evaluated separately for immunogenicity (previ-
ous results showed that antibody responses to GARDASIL were lower in MSM than in HM). All subjects were administered
a 3-dose regimen (Day 1/Month 2/Month 6) of 9vHPV vaccine. Serum samples were collected for anti-HPV assays. Safety
information was collected for ~12 months.

Results: Administration of V503 to both 16-26-year old males and 16-26-year old females was generally well tolerated. The
geometric mean titers (GMTs) for HPV types 6, 11, 16, 18, 31, 33, 45, 52, and 58 for 16-26-year old males (HM) were non-
inferior to those of 16-26-year old females at Month 7. For all vaccine HPV types, Month 7 GMTs were numerically lower
in MSM than in HM. Over 99.5% of subjects were seropositive at Month 7 for each vaccine HPV type.

Conclusions: These results support bridging the efficacy findings with 9vHPV vaccine in young women 16-26 years of age
to men 16-26 years of age.

END OF STUDY EFFICACY AND IMMUNOGENICITY OF A NOVEL 9-VALENT HPV L1 VIRUS-LIKE PARTICLE
VACCINE IN 16-26 YEAR OLD WOMEN

Joura, E.!, Giuliano A. 2, Iversen 0.E.%, Bautista 0.%, Chen J.%, Moeller E.%, Ritter M.*, and Luxembourg A.*
on behalf of the V503-001 study team
1. Medlical University of Vienna, Austria; 2. Moffitt Cancer Center, Tampa, Florida, USA; 3. University of Bergen/Haukeland University
Hospital, Bergen, Norway; 4. Merck & Co., Inc., Whitehouse Station, NJ, USA

Objectives: An efficacy and immunogenicity study of an investigational 9-valent HPV (6/11/16/18/31/33/45/52/58) (9vHPV)
vaccine was conducted in women 16-26 years of age to demonstrate immunological non-inferiority of HPV 6/11/16/18
response and efficacy against HPV 31/33/4/52/58-related persistent infection and disease. The report presents results
through end-of-study (i.e. up to month 54).

Methods: 14,204 healthy 16-26 year-old women were enrolled into an international, double-blind efficacy and immuno-
genicity study of the 9vHPV vaccine. Subjects received 9vHPV vaccine or quadrivalent HPV vaccine (qHPV) as a series of
injections at day 1/month 2/month 6. Primary analyses included subjects who were seronegative at day 1 and PCR nega-
tive from day 1 through month 7 for the HPV type being analyzed. Gynecological swabs (for HPV DNA testing) and Pap test
were performed every 6 months. Subjects with abnormal Pap tests were referred to colposcopy.

Results: Anti-HPV 6/11/16/18 responses generated by 9vHPV vaccine were non-inferior to those generated by qHPV vac-
cine. Efficacy of 9vHPV vaccine against a composite endpoint of HPV 31/33/45/52/58-related high-grade
cervical/vulvar/vaginal disease was 97.4% ([95% Cl: 85.0-99.0] 1 case in the 9vHPV vaccine group and 38 cases in the
qHPV vaccine group). Efficacy against HPV 31/33/45/52/58-related cervical/vulvar/vaginal disease (any grade) in the PPE
was 97.7% (95% Cl: 93.3, 99.4). Efficacy against HPV 31/33/45/52/58-related 6-month persistent infection in the PPE was
96.0% (95% CI: 94.6-97.1).

Conclusions: The 9vHPV vaccine was highly efficacious in preventing HPV 31/33/45/52/58-related persistent infection and
disease up to month 54. HPV 6/11/16/18 immune responses were non-inferior to that of gHPV vaccine.



ABSTRACTS

POTENTIAL IMPACT OF A NINE-VALENT VACCINE ON HUMAN PAPILLOMAVIRUS (HPV) RELATED
CERVICAL DISEASE IN WOMEN AGED 16-45 YEARS OF AGE, BY REGION

X. Castellsagué', A. Saah?, A. Luxembourg? and C. Velicer?
1 Institut Catala d'Oncologia, Barcelona, Spain
2 Merck, Sharp & Dohme, Whitehouse Station, NJ, USA

Objectives: To examine the distribution of HPV types contained in an investigational 9-valent HPV (9vHPV) vaccine
(6/11/16/18/31/33/45/52/58) in CIN2/3/AIS (i.e., CIN2+) from younger women (aged 16-26) and older women (24-45)
using placebo data from three clinical trials of the quadrivalent HPV (qHPV) vaccine.

Methods: Protocol-mandated testing was conducted at regular intervals and included Pap tests and follow-up for abnor-
malities. Tissue from biopsies and excisions were tested for HPV via PCR. Lesions were diagnosed by a Pathology Panel
consensus diagnosis. The prevalence of HPV types and type combinations in these lesions was calculated using a propor-
tional attribution method whereby a fractional allocation for each individual HPV type was used when evaluating multitype
infected lesions.

Results: A total of 945 CIN2+ lesions were detected. There was minimal regional variation for the 9vHPV vaccine types in
CIN2+, with an overall prevalence of 82%, 83%, 82% and 69% for Europe, Latin America, North America and Asia. The con-
tribution of the 5 additional oncogenic HPV types over that of the gHPV vaccine was 38%, 31%, 22% and 36% for these
regions, respectively. According to literature, the annual incidence rate of CIN2+ per 100,000 women ages 18-39 is 265-
533 in the US alone. Applying these rates and US female population estimates to our findings, we estimate approximately
120,000-241,100 of CIN2+ cases diagnosed in the US each year are attributed to HPV16/18/31/33/45/52/58.

Conclusion: A 9vHPV vaccine has recently been shown to be highly safe and efficacious. If future 9vHPV vaccination pro-
grams are effectively implemented, the majority (70-85%) of pre-cancerous cervical lesions could be prevented worldwide,
in addition to approximately 90% of invasive cervical cancers.

EVALUATION OF HPV CLEARANCE FOLLOWING PROCERVIX VACCINATION IN HPV 16 / 18 INFECTED WOMEN
WITH NORMAL CYTOLOGY

M. Bouillette-Marussig', C. Depuydt?, A. Hens?, V. Songeur', M.C. Bissery', and P. Van Damme °
1 Genticel, Paris, France, 2 Department of Molecular Diagnostics, AML, Sonic Healthcare, Antwerp, Belgium,
3 University of Antwerp, Belgium

Introduction: In a Phase | study, ProCervix, a first-in-class adjuvanted bivalent HPV16/18 therapeutic vaccine was reported
to promote increased and sustained viral clearance in HPV16/18 infected women with normal cytology1. Changes in cervi-
cal HPV virology were further examined to understand the influence of patient HPV history and characteristics on clearance.

Methods: A ProCervix dose escalation (100, 600 mcg/dose) was followed by a randomized evaluation of ProCervix600 with
imiquimod or with placebo cream; and placebo vaccine+ imiquimod. Changes in cervical HPV virology were evaluated
using 2 clinically validated real time PCR genotyping tests for HPV16 and HPV18, including one allowing for the individual
quantification of 18 different HPV types, using fixed amount of HPV DNA.

Results: Six months post-vaccination, HPV positivity with both tests showed no difference between treatment groups. At
final analysis (average follow-up of 16.7 months), ProCervix600+imiquimod led to more cleared patients (19/28) with more
sustained clearance than placebo+imiquimod (3/7). Clearance, and protection against incident infections, appear to be
HPV16/18 specific. Patient characteristics (age, pre-existing immune response, HPV 16 or 18 type infection, viral load, and
multi-infections) did not appear to impact clearance and time to clearance. Most importantly, serial measurements of type-
specific viral loads, including up to 5 years before vaccination, showed HPV16/18 clearance for patients with long term pre-
existing infection (up to 4.3 years) and in CIN2/3 previously treated patients (4/4).

Conclusion: These encouraging HPV clearance results further support ProCervix clinical evaluation in women infected with
HPV16 and/or HPV18.

References
1 Abstract SS9-4, Florence, Eurogin 2013S
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RISK OF HUMAN PAPILLOMAVIRUS-ASSOCIATED HEAD AND NECK CANCER FOLLOWING A DIAGNOSIS
OF CERVICAL INTRAEPITHELIAL NEOPLASIA

Svahn MF', Munk C', Jensen SM', Frederiksen K', Von Buchwald C? and Kjaer SK'*
1 Danish Cancer Society Research Center, Copenhagen, Denmark
2 Department of ORL, H&N surgery and audiology, Rigshospitalet, Copenhagen University Hospital, Denmark
3 Department of Gynecology, Rigshospitalet, Copenhagen University Hospital, Denmark

Objectives: Human papillomavirus (HPV) represents a necessary cause for the development of cervical cancer and its
severe precursors (CIN2/3). Furthermore, HPV is associated with the development of a subset of head and neck cancers
(HNCs). The aim was to investigate whether women previously diagnosed with CIN2/3 had an increased risk of developing
HPV-associated HNC. Degree of HPV association was based on the current literature.

Methods: This nationwide register-based cohort study included all women born in Denmark between 1918 and 1990
(~2,900,000). Of these, 133,740 women were registered with a diagnosis of CIN2/3 in The Danish Cancer Registry or The
Danish Pathology Data Bank. All women were followed from the age of 18 until date of HNC diagnosis, date of migration,
date of death or December 31, 2012. Using Cox regression analysis with age as the underlying time scale, Hazard Ratios
(HR) for the risk of HNC in women with previously diagnosed CIN2/3 were estimated (adjusted for birth year).

Results: A significantly increased risk of overall HNC of 93% (HR 1.93, 95% Cl 1.68-2.21) was found for women with a pre-
vious diagnosis of CIN2/3. Restricting the analysis to include only highly HPV-associated HNCs (oro-pharynx) increased the
risk (HR 2.12, 95% Cl 1.66—2.71). The risk of medium HPV-associated HNC was (HR 1.67, 95% Cl 1.30-2.13).

Conclusion: Our study shows a highly significant risk of HPV-associated HNC among women previously diagnosed with
CIN2/3. At the conference further analyses e.g. on time between CIN2/3 and HNC will be presented.

HUMAN PAPILLOMAVIRUS PREVALENCE AND GENOTYPE PROFILING IN HEAD AND NECK REGION:
AN ITALIAN STUDY

MG Dona', M Giuliani', G Spriano®, A Vocaturo?, B Pichi®, F Rollo?, L RonchettiZ, V LaquintanaZ, R Covello?,

E Pescarmona?, M Benevolo’
1 STI/HIV Unit, San Gallicano Dermatological Institute (IFO-IRCCS), Rome, Italy
2 Pathology Department, Regina Elena National Cancer Institute (IFO-ICCS), Rome, Italy
3 Otolaryngology Head Neck Surgery Department, Regina Elena National Cancer Institute (IFO-ICCS), Rome, Italy

Objectives. Data on HPV prevalence in the head and neck region for the Italian population are scarce. The objectives of this
study were to assess HPV prevalence and genotype distribution in oropharyngeal samples from individuals with: 1. squa-
mous cell carcinoma (SCC); 2. benign lesions; 3. no clinically evident lesions. Additionally, we evaluated p16 overexpres-
sion in SCC.

Methods. Healthy mucosa samples were collected by cytobrushings in PreservCyt (Hologic); SCC and benign lesions were
retrieved from the FFPE tissue archive of the Regina Elena National Cancer Institute. For DNA extraction we used: 1. DNeasy
Blood and Tissue kit (Qiagen) for FFPE samples; 2. Amplilute Liquid Media Extraction kit (Roche Diagnostics) for cytobrush-
ings. HPV testing was performed by the INNO-LiPA Genotyping Extra (Fujirebio) on FFPE samples, and the Linear Array HPV
Genotyping test (Roche Diagnostics) on cytologic samples. p16 immunohistochemistry was performed using the CINtec®
Histology kit (Roche Diagnostics).

Results. 132 SCCs, 44 benign lesions and 50 healthy mucosa samples were analyzed, with an HPV prevalence of 40.1%
(45.0% in tonsillar and 44.1% in base of tongue SCC), 15.9% and 8.0%, respectively. Among SCCs only high-risk types were
found, with HPV16 being present in 88.7% of the HPV-positive cases. p16 overexpression was observed in 97.8% of the
HPV-positive SCCs, while only 14.7% of the HPV-negative SCCs displayed p16 staining.

Conclusions. HPV prevalence in all the groups analyzed is in agreement with data from the literature. HPV16 was confirmed
as the most prevalent genotype in oropharyngeal SCC. Moreover, p16 overexpression seemed to be associated with HPV-
positive SCC cases.



ABSTRACTS

FULL TITLE: THE INCIDENCE OF CERVICAL AND HEAD AND NECK CANCER AMONG INDIGENOUS PEOPLE
IN AUSTRALIA, CANADA, NEW ZEALAND, AND THE UNITED STATES.

Moore SP', Antoni S', Colquhoun A3, Healy B*, Garvey GZ, Forman D', Bray F'
1.Section of Cancer Surveillance, International Agency for Research on Cancer
2.Epidemiology and Health Services, Menzies School of Health Research, Charles Darwin University, Australia
3.Epidemiology and Surveillance, Alberta Health Services, Canada
4.Alberta First Nations Information Governance Centre, Alberta, Canada

Objectives: Indigenous people in four high-income countries, namely Australia (Aboriginal and Torres Strait Islanders),

Canada (First Nations), New Zealand (Maori), and the Unites States (Native American/Alaska Native), have a higher bur-
den from some cancers. We present here the incidence profiles of cervical and head and neck cancer, two cancers asso

Methods: Incidence data were derived from population-based cancer registries in three Australian states, namely
Queensland (QLD), Western Australia (WA) and the Northern Territory (NT), New Zealand (NZ), the province of Alberta,
Canada, and the US Contract Health Service Delivery Area (CHSDA) regions, including US Alaska and the four other US-
CHSDA regions combined. We computed age-standardized incidence rates (ASR) by sex ethnicity for 2002-2006 using the
SEGI world-standard population. Rates from Alberta were calculated directly by the registry; head and neck cancer rates
were not available.

Results: Cervical cancer incidence was greater for indigenous women compared to all women in the population of each
jurisdiction, including Alaska, but not for the rest of the US (Alaska Native7.8/100,000 vs US Whites 6.3/100,000). Head
and neck cancer incidence was greater for indigenous men and women in the NT, WA, Qld, NZ and Alaska Natives.

Conclusions: Disparities exist in the incidence of cervical head and neck cancers, the former largely preventable through
screening and HPV vaccination. HPV vaccination might also reduce the incidence of some head and neck cancers.
Investigation of the risk factors for these cancer in Indigenous populations are needed, as are culturally-appropriate public
health interventions that address barriers to screening and vaccination by indigenous people.

STUDY OF HPV AND PRECANCEROUS LESIONS IN THE TONSILS (“SPLIT”): PRELIMINARY RESULTS

V. Dalstein', JD. Combes?, T. Gheit?, G. Clifford?, M. Tommasino?, C. Clavel’, S. Franceschi?, J. Lacau St Guily®
1 INSERM UMR-S 903 / Université de Reims Champagne-Ardenne / CHU Reims, Laboratoire Pol-Bouin, Reims, France
2 International Agency for Research on Cancer, Lyon, France
3 Service d'ORL et chirurgie cervico-faciale, Hopital Tenon AP-HF, Paris, France

Objective: The SPLIT study aims to understand the natural history of HPV infection in the tonsils.

Methods: Since 2012, tonsils from children and adults non-cancer patients are being collected in 20 centres in France. For
each patient, half of the resected tonsils are extensively brushed to collect exfoliated cells for HPV detection and cytologic
examination. A subset of nine centers are also collecting rinse/gargling samples before tonsillectomy.

Results: To date 500 out of 700 targeted patients have been included. Preliminary findings from the first batch of samples
include the following: HR-HPV DNA was detected in 2 out of 170 tonsil brushing (of which one HPV16) and in 9 out of 68
gargles (6 HPV16). The two patients HPV-positive in tonsil brushing were also positive for the same HPV type in gargle. No
cytologic abnormalities were found in exfoliated cells of the first 120 patients, of which 86 showed either inadequately high
amount of lymphocytes, or low number of both lymphocytes and epithelial cells.

Conclusions: Preliminary results suggest that (1) HPV is rarely detected in tonsil tissue, although more frequently detected
in gargles; and (2) extensive brushing of tonsil surface and crypt does not allow adequate diagnosis of cytological lesions
due to low number and quality of epithelial cells. Updated findings for a larger number of patients will be shown.
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PREVALENCE OF HPV & P16INK4A IN MULTIPLE PRIMARY SQUAMOUS CELL CARCINOMAS
OF THE UPPER AERODIGESTIVE TRACT

J Kulasegarah', H Keegan?, P TewariZ, E 0'Regan’, L Ryan, A Davis®, P Kearney?, C WhiteZ, S Kennedy*, J 0'Leary?, M

Toner?, C MartinZ, C Timon'>5
1 Trinity College Dublin, Department of Otolaryngology, Head and Neck Surgery, Ireland.
2 Trinity College Dublin, Department of Histopathology & Molecular Pathology Research, Coombe Women and Infants University Hospital,
Dublin 8, Ireland. - 3 Department of Histopathology, St. James’s Hospital, James St, Dublin 8, Ireland.
4 Department of Histopathology, Royal Victoria Eye and Ear Hospital, Dublin 2, Ireland.
5 Department of Otolaryngology, Head and Neck Surgery Royal Victoria Ear & Ear Hospital, Adelaide Road, Dublin 2, Ireland.
6 Department of Otolaryngology, Head and Neck Surgery, St. James's Hospital, James St, Dublin 8, Ireland.

Objective: The prevalence of HPV and p16Ink4a was investigated in patients with two or more primary HNSCCs.

Methods: A retrospective study was conducted in Royal Victoria Eye and Ear Hospital and St. James's Hospital, Ireland,
between January 2000 and June 2012. p16 immunohistochemical staining was performed using purified mouse anti-
human p16INK4A (BD Pharmingen™ ). The Qiagen DNA extraction kit was used to extract genomic DNA and it was tested
for the presence of HPV using consensus SPF10 primers followed by gel electrophoresis. HPV genotyping was performed
by TagMan Real-Time PCR for HPV16, 18, 33 and 45.

Results: 72 (11.9%) out of 604 patients were identified with a second primary malignancy (SPM). Third primary malignancy
prevalence rate was 3.0% (18/604) while a fourth primary malignancy rate of 0.5% (3/604) was established. Overall 57
males and 15 females between the ages of 36 to 78 (mean 58 +/- SD 9) were reviewed. The majority of SPM were located
in the oral cavity (44%) and oropharynx (24%). Over 75% of these patients smoked and consumed alcohol. About one third
of them (21pts) had HPV positive first primary tumour. Among them, nearly 50% (10pts) developed a HPV positive SPM.
Maijority of the patients were HPV16 positive (12pts). A low p16Ink4a positivity rate for both first primary (16.4%) and SPM
(16.4%) was established.

Conclusion: HNSCC patients that were both HPV and p16ink4a positive develop a SPM and these patients have a better
survival compared to patients who did not harbour HPV infections and were p16"™4a negative.

ADULT ONSET RECURRENT RESPIRATORY PAPILLOMATOSIS: A RETROSPECTIVE REVIEW

N Blackwell, A Banigo, G MacDougall.
ENT Department, Edinburgh, Scotland

Background: Recurrent Respiratory Papillomatosis (RRP) is a disease caused by the Human Papilloma virus (HPV). Current
literature suggests that the prevalence of adult onset-RRP is 1.8-2.3 per 100,000, that patients are from low socioeconomic
backgrounds and that the median age of adult onset is 34. The evidence for malignant transformation is generally based on
small series and case reports, a recent study found the malignant transformation rate to laryngeal carcinoma to be 2.7%.

Objectives: This retrospective study aimed to determine the demographics, prevalence and risk of malignant transforma-
tion of adult patients managed by an institution covering a population area of 800,000, between 2003 and 2014.

Methods: Patients were identified using pathology numbers. RRP history, demographics and outcome data were analysed
using electronic clinical database. Socioeconomic status was determined using the National Statistics Socio-economic
classification three class system. Age, gender and RRP history were analysed using measures of central tendency.

Results: 67 patients were identified, median age at diagnosis was 38 (range 19-92, mean 42.3). Socioeconomic status was
determined: 3 patients were students or unemployed; 6 were class | (managerial, professional); 18 class Il (intermediate);
7 class lll (manual workers) and status was unknown for 33 patients. Three patients developed laryngeal cancer.

Conclusions: This study observed a RRP prevalence of 8.9 per 100,000. The malignant transformation rate was 4.5%.
There appears to be an evolving pattern of RRP with older economically active patients being affected and a higher risk of
malignant transformation.
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ABSTRACTS

HPV IN ORAL SQUAMOUS CELL CARCINOMA IN INDIA: PATHOGENESIS AND CLINICAL IMPLICATIONS

N Husain',V Singh',N Akhtar?, V Kumar?
1 Department of Pathology, Dr. Ram Manohar Lohia Institute of Medical Sciences, Lucknow
2 Department of Surgical Oncology, King George's Medical University, Lucknow, U. P India

Objectives: Human Papilloma Virus (HPV) associated Oral Squamous Cell Carcinoma (OSCC) is increasingly being reported
worldwide.The present study was done to assessHPV in OSCC along with associated risk factors, related biomarkers, his-
tological features, clinical features and survival.

Methodology: HPV was detected in tumour biopsy by Real Time PCR in 250 histologically proven cases of 0SCC and recon-
firmed by Conventional PCR with L1 consensus PGMY09/PGMY11 primers and genotyped for High risk type 16 and 18.
Immunohistochemical localization of p16 & P53 was done by standard protocol.

Results: HPV was present in 23/250(9.2%) OSCC cases, of which 56.52%cases had HPV 16 infection, 43.47% had HPV 18
and 26.08% cases were negative for both 16 and18. Six cases co-expressed DNA of both HPV 16/18 subtypes. p16 over-
expression was observed in 40.90% while P53 in 65.2% of HPV positive cases. Of the 23 HPV positive cases association
with Tobacco chewing was evident in 19 cases, smoking in 12 cases and alcohol in 7 cases.. Histological evaluation
showed basaloid morphology in 2/23 cases, with a keratinizing squamous cell carcinoma in others. No significant differ-
ence in median survival of positive (16.5) vs negative (12.9) cases was observed (p=0.62).

Conclusions: Prevalence of HPV associated OSCC is low in India. Etio-pathogenesis of HPV associated OSCC in India may
also be different due to association of multiple risk factors and activation of different biomarkers pathways. Basaloid histol-
ogy and increased survival was not evident in all our cases.

HUMAN PAPILLOMAVIRUS DETECTION IN ORAL MUCOSA CAN SUGGEST GENITAL INFECTION?

Thaissa Isaias Cordeiro’, Daniele Ceperuelo’, Tegnus Depes Gouvea?, Fernanda Nahoum Carestiato’, José Eleutério

Filho3, Newton Sergio Carvalho®, Paulo Giraldo®, Mauro Romero Leal Passos?, Silvia Maria Baeta Cavalcanti'.
1 Department of Microbiology and Parasitology, Universidade Federal Fluminense;
2 STD Clinic, Universidade Federal Fluminense, Niterdi, Rio de Janeiro, 3 Universidade Fedral do Cears,
4 Universidade Federal do Parand, 5Universidade Estadual de Campinas, Brazil

Introduction: HPV is the etiological agent of cervical and anal cancer. However, little is known concerning the etiology of
the oral infection and oral cancer.

Objective: To investigate whether oral infection could point out genital infection, determining the presence of HPV in both
sites of infection.

Methods: Oral scrapes from healthy mucosa and genital smears of condylomatous lesions were evaluated by molecular
methods. A hundred and ten samples from oral and genital sites were collected from patients attending the STD Clinic from
Universidade Federal Fluminense. To screen and type HPV DNA, generic MY09/11 PCR and type-specific PCR, followed by
restriction fragment length polymorphism (RFLP).

Results: HPV was detected in 85.5% of genital lesions (n=55) and in 43.6% of oral mucosa samples. In 13 of the 55 (23.6%)
studied cases, both sites were infected. The agreement among genital and oral types were high: 9 cases showed the same
infecting types in both mucosa. HPV 11 were the most prevalent (n=7), followed by HPV6 (n=2) and HPV45 (n=1). Two
cases showed mixed infections infected by and HPV6/11 and one HPV11/45. Oral infection, separated by male and female
showed statistical significance (p=0.004), with markedly higher prevalence of oral infection on men.

Conclusion: The oral detection of HPV can suggest genital infection in half of the cases but it further studies are required
to elucidate the natural history of HPV infection, mainly in relation to oral lesions.

Keywords: HPV, oral cavity, genital tract, PCR
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MOLECULAR IDENTIFICATION OF HPV AND ITS RELATIONSHIP WITH THE PRESENCE OF PREMALIGNANT
AND MALIGNANT LESIONS OF THE ORAL CAVITY IN A GENERAL HOSPITAL, AREQUIPA, PERU

Vasquez, A.Z.*, Rodriguez, B**
* Dental Surgeon, Centro de Atencién Primaria Totara, ESSALUD, Moquegua, Pert
** @General Practitioner, Instituto Regional de Enfermedades Neoplasicas del Sur, IREN SUR. Consultant, Registro de Cancer
Poblacional de Arequipa, Arequipa, Pert

Objective: To establish the relationship between HPV with the presence of premalignant and malignant lesions of the oral
cavity.

Methods: An observational, case-control study was conducted . During the months of October and November of 2013,
there were attended 19 cases of patients with premalignant and malignant oral lesions in an oncology service (all confirmed
by the pathology report), they were matched with 19 controls of similar age and sex. There were obtained two samples for
each case and control by brushing of oral cavity and subjected to PCR RFLP (Polymerase Chain Reaction Polymorphism with
the size of the restriction fragments).

Results: Oral malignant and premalignant lesions represented 26.76% of all head and neck care outpatient. Malignant
lesions were mainly carcinomas (73.68%) and premalignant were mainly papillomas with foci of dysplasia (10.53%). The
mean age was 51.82 + 9.88 years and a predominance of females (63.16 %). Premalignant and malignant lesions were
multiple. Premalignant lesions were elevated and without ulceration (15.79%), located in the cheek and tongue. Malignant
lesions had ulcerations and located in the palate and lip. Patients with premalignant lesions showed HPV in oral cavity more
frequently (66.66%).

Conclusions: The identification of HPV was linked with the presence of premalignant and malignant lesions of oral cavity
(p<0.05). Cofactors such as oral sex (p<0.05) and consumption of tobacco (p 0.05) were also associated with the pres-
entation of oral cavity lesions, both in the analysis of individual association and multivariate analysis.

KEYWORDS: HPV, premalignant lesions , cancer, oral cavity.

THE ROLE OF THE STROMA IN TUMOUR INFILTRATING LYMPHOCYTES (TILS)
IN OROPHARYNGEAL SQUAMOUS CELL CARCINOMA (OPSCC).

Oguejiofor K.', Hall J.2, Stern P.3 and West '.
1 Translational Radiobiology, 2 Lymphoma Translational Research & 3 Immunology Groups, Institute of Cancer Sciences,
University of Manchester; Wilmslow Road, Manchester.

Objective: HPV+ compared to negative OPSCC have a better clinical prognosis. The aim was to study density of TILs pres-
ent in the tumour microenvironment of OPSCC and any relationship with patient survival.

Methods: Formalin-fixed paraffin-embedded tumours from 139 patients diagnosed with OPSCC between 2002 and 2011 at
the Christie NHS Foundation Trust were investigated. HPV detection was by polymerase chain reaction, in-situ hybridisa-
tion and corroborated with P16 immunohistochemistry (IHC). TILS (CD3, CD4, CD8 and FoxP3 T cell subsets) were identi-
fied using multiplex IHC. Stained tumour sections were scanned and multispectral deconvolution used to delineate immune
cells labelled with different chromogens. Myofibroblast transdifferentiation in the stroma was identified using antibody to
smooth muscle actin (SMA). TILS density was performed using automated image analysis. TILS density, site and stromal
activation status were analysed in relation patient survival.

Results: The density of CD3 T cells in tumours irrespective of HPV status was significantly higher in the epithelial versus
the stromal areas. However, CD4 and CD4FoxP3 T cells were present at higher levels in epithelial areas whereas CD8 T cells
were more prevalent in the stroma. Interestingly, significant differences in infiltration of CD4 and CD8 but not FOXP3 T cells
were seen in the stromal sites of HPV positive compared to negative tumours. The higher T cell infiltration in the stroma of
HPV+ tumours correlated with overall patient survival. A relationship with the stromal T cell infiltration, SMA expression
and outcome is being evaluated.

Conclusions: Stromal infiltration of effector T cells correlates with better outcome in HPV+0PSCC.
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ABSTRACTS

GENOMIC CHARACTERIZATION OF A NOVEL HUMAN GAMMAPAPILLOMAVIRUS GENOTYPE HPV-199 ISOLATED
FROM NAZOPHARYNX

A 0strbenk', J Li2, Q Deng?, L Ho$njak', BJ Kocjan', K Seme’, M Poljak’
1 Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia.
2 Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education), Peking University Cancer Hospital & Institute,
Beijing, China.

Objective: To characterize and phylogenetically evaluate the complete genome sequence of a novel Gammapapillomavirus
(Y-PV) HPV-199, isolated from a nasopharyngeal swab sample.

Methods: A partial HPV L1 gene sequence of 331 bp was obtained using broad-range FAP6085F/FAP64 primers (GenBank
Acc. No. HG515499). A complete viral genome was amplified using inverse long-range PCR using primer set: KC82LNG-F
(5'-GGCAATAAGGGTGATTGTCCT-3') and KC82LNG-R (5"-TTTTTTACAAGGTTCAGCAACATC-3’). The resulting amplicon was
cloned into a plasmid vector and sequenced using a primer-walking strategy. The complete L1 nucleotide sequences from
all currently completely sequenced y-PVs were obtained from the PV genome database (PaVE), aligned and the maximum
likelihood (RAXML) phylogenetic tree was constructed.

Results: The complete genome of HPV-199 has 7,122 bp and a G+C content of 36.5% (GenBank Acc. No. KJ913662). The
genome contains five early (E1, E2, E4, E6 and E7) and two late (L1 and L2) open reading frames (ORFs), but no E5 ORF.
The long control region (LCR) of 514 bp is positioned between the L1 and E6 ORFs. Phylogenetic analysis revealed that
genotype HPV-199 clusters into the Y-PV genus, species Y12 and is most closely related to HPV-127 (nucleotide identity
77%). Systematic search in the GenBank database identified one more partial L1 sequence with 99% nucleotide identity
(Acc. No. KC752084), isolated from the skin.

Conclusions: The cloning and full characterization of novel HPV genotype improves our knowledge of the diversity of y-PV,
however, the involvement of y-PVs in clinical manifestations requires further investigation.

COMPARATIVE ANALYSIS OF MICRORNAS IN HPV-POSITIVE AND NEGATIVE OROPHARYNGEAL
CANCERS HIGHLIGHTS DIFFERENT ONCOGENIC MECHANISMS

H Mirghani®®, N Ugolin®, C Ory¢, M Lefévred, S Baulande®, P Hofman', J Lacau St Guily®9, S Chevillard®, R Lacavea,
a ER2 unit and GRC10, Université Pierre et Marie Curie, Paris, France - b Department of Head and Neck Surgery, Institut de Cancérologie
Gustave Roussy, Villejuif, France - ¢ CEA, DSV, iRCM, Laboratory of Experimental Cancerology, Fontenay-aux-Roses Cedex, France - d
Department of Pathology, GHUEP Hépital Tenon, Assistance Publique-Hdpitaux de Paris, France - e PartnerChip, Bat. G2, Genopole Campus 2,
Evry, France - f Laboratory of Clinical and Experimental Pathology and Biobank of CHUN, Pasteur Hospital, Nice, France
g Department of Otolaryngology-Head and Neck Surgery, GHUER Hdpital Tenon, Assistance Publique-Hdpitaux de Paris, France
h Tumours Genomic Unit, GHUEP Hopital Tenon, Assistance Publique-Hdpitaux de Paris, France

Objective: Human-papillomaviruses (HPV) type 16 is a causative agent in an increasing subset of oropharyngeal squamous
cell carcinomas (OPSCCs). These tumors are different, at the clinical and molecular level, when compared to tumors caused
by traditional risk factors. However, their specific oncogenic mechanisms are still poorly characterized. Analysis of their
gene and microRNAs expression profile might provide valuable information.

Methods: mRNA and microRNA expression profiles were analyzed by micro-arrays in 38 OPSCCs (21 HPV-/ 17 HPV16+).
A microRNA signature specific to HPV status solely was identified by analyzing a learning/training-set consisting of 16
OPSCCs (8 HPV-/ 8 HPV16+). Potentially confounding factors (stage, sex and tobacco) were equally distributed in both
groups. The robustness of this signature was confirmed by blind case-by-case classification of a validation-set composed
of 10 tumors.

Results: We have identified a 25 miRNA's signature, which discriminates HPV16-induced OPSCC from their HPV-negative
counterparts. After the blind classification of the validation-set, the viral status was revealed: 8/10 tumors were correctly
classified according to tumor etiology and 2/10 were misclassified. In silico analysis indicates that these 25 microRNAs
play a potential role in Wnt and PI3K-pathways, cell-adhesion/cell-polarity and the cytoskeleton regulation. Analysis of the
gene expression profile of 30 samples confirmed that genes related to these pathways/functions are differentially expressed
according to HPV status.

Conclusions: Our study contributes to a better understanding of pathogenic mechanisms involved in the development of
HPV-positive OPSCCs and in the identification of potential therapeutic targets. Further studies are needed to confirm these
results.
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HPV CONCORDANCE BETWEEN NECK METASTASES AND PRIMARY TONSILLAR CANCER.

E Munck-Wikland', A Ndsman?, T Ramqvist?, L Hammarstedt ', L Marklund', T Dalianis?
1 Dept Otorhinolaryngology Head Neck Surgery, Karolinska University Hospital,
2 Dept Oncology-Pathology, Karolinska Institutet, Stockholm, Sweden

Objective: To study possible HPV concordance between the primary tumor and the neck metastasis.

Background: Oncological treatment for HPV positive oropharyngeal cancer has proved to be successful worldwide and sur-
gery can be avoided in most of these patients. Neck metastasis with unknown primary, CUP, was earlier treated primarily
with neck dissection, but gradually, at many centers, neck dissection is if possible avoided. If the cytological diagnosis is
certain and shows HPV positivity, the primary tumor can be assumed to be an undetectable tonsillar or base of tongue can-
cer and the patient can primarily be treated solely with oncological treatment.

Methods: Tumor biopsies from thirty-eight patients with tonsillar cancer and cytology from their corresponding neck metas-
tasis were investigated. DNA was extracted using the Roche High Pure RNA Paraffin kit and HPV DNA detection was per-
formed using Magpix instrument (Luminex Corporation, Austin, TX).

Results: In 33/38 patients there was a perfect concordance between the HPV status of the primary tonsillar cancer and the
metastasis. In 23 patients both the primary tumor and the metastasis showed HPV 16 positivity and in 10 patients both
were HPV negative. One patient presented HPV 56 in the primary tumor and HPV 16 in the metastasis. Among the remain-
ing four cases, two patients showed HPV 33 and HPV 16 in the primary tumor, respectively, while the metastasis did not
present any HPV DNA, which could possibly be explained by a secondary infection of the tumor. In two patients the metas-
tasis showed HPV 16 and HPV 33, respectively, but no HPV was found in the primary tumor.

Conclusions: The finding of HPV 16 DNA positive cytology from a neck metastasis strongly indicates an HPV positive pri-
mary tumor.

EXPRESSION OF APM COMPONENTS IN OROPHARYNGEAL CARCINOMAS IN RELATION
TO HUMAN PAPILLOMAVIRUS (HPV) AND CLINICAL OUTCOME

T. Ramgqvist, N. Tertipis, L. Haeggblom, C. Nordfors, N. Griin, A. Nasman, A. Vlastos, and T. Dalianis.
Dept. of Oncology-Pathology, Karolinska Institutet, Stockholm, Sweden.

Objectives: Patients with HPV-positive, as compared to, tonsillar and base of tongue squamous cell carcinoma (TSCC and
BOTSCC), respond relatively well to treatment with ~80% b5-year disease free survival after conventional
radiotherapy/surgery. Treatment has lately been intensified, often resulting in serious side effects, and to avoid overtreat-
ment there is a need for biomarkers to predict treatment response. Earlier studies have demonstrated a HPV-dependent cor-
relation between HLA class | expression and clinical outcome. To further examine relations between components of the
antigen processing machinery (APM), HLA class |, HPV and clinical outcome, the expression of LMP2, LMP7, LMP10, TAP1
and TAP2 was analysed in TSCC and BOTSCC.

Methods: Between 135 and 278 TSCC and BOTSCC biopsies, earlier examined for HPV DNA, from patients diagnosed 2000-
2007 at the Karolinska University Hospital, were examined for nuclear and cytoplasmic expression of LMP2, LMP7, LMP10,
TAP1 and TAP2 and the expression of these was correlated to each other, HPV status and clinical outcome.

Results: The expression of LMP2, LMP7, LMP10 and TAP2 was found to be absent/low in 42-88% of TSCC and BOTSCC
and several correlations in the expression of the different APM components were found. In addition, a low nuclear expres-
sion of LMP7 or LMP10 was, for HPV-positive tumours, correlated to a successful treatment response.

Conclusions: Reduced expression of APM components is common in TSCC and BOTSCC and, for HPV-positive tumours and
nuclear expression of LMP7 and LMP10 may potentially be used together with knowledge of tumour HPV status for predic-
tion of clinical outcome.
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ABSTRACTS

METHYLATION OF HPV16 URR SP1 AND E2 BINDING SITES 3 AND 4
IN MATCHED HPV16 POSITIVE PRIMARY / METASTASIS OPSCC PAIRS

M. Kalteis', ES. Prigge', M. Reuschenbach', S. Vinokurova?, U. Keilholz?, A. Zakarneh*,

. Tinhofer-Keilholz®, M. von Knebel Doeberitz'
1 Department of Applied Tumor Biology, Universitatsklinik Heidelberg, Heidelberg, Germany
2 N.N. Blokhin Russian Cancer Research Center, Moscow, Russia
3 Comprehensive Cancer Center, Charité Universitdtsmedizin, Berlin, Germany
4 Department of Otorhinolaryngology, Sankt Gertrauden Krankenhaus, Berlin, Germany
5 Clinic for Radiooncology, Charité Universitatsmedizin, Berlin, Germany

Objectives: Methylation of E2 binding sites (E2BSs) of the HPV 16 URR has been shown to play a crucial role in activating
the expression of the HPV oncogenes E6 and E7 in cervical lesions that may progress to cervical carcinomas. During pro-
gression of transformed cell clones HPV 16 genomes often integrate into host cell chromosomes and become independent
of the strict transcriptional control by the URR. Hence, integrated HPV genomes frequently lose methylation of E2BSs once
they become integrated. Until now, this has not been investigated in detail for HPV genomes in OPSCCs. We assessed
methylation patterns in pairs of OPSCC primary tumors and metastases to determine the extent of E2BS3 and 4 methyla-
tion in those distinct stages.

Methods: DNA extracted from FFPE tissue of 26 HPV16+/p16/Nk*a+ matched pairs of OPSCC with metastases was bisul-
fite-converted and analyzed for methylation in CpGs in positions 31-58 of the HPV16 URR by pyrosequencing.

Results: Methylation levels were lower in metastases than primaries at CpGs 43 (E2BS3) and 52 (E2BS4) showing mean
differences of 8.7 and 11.3 percentage points (p<0.05 for both) with similar trends for the remaining positions. Primary
tumor samples’ mean methylation levels covered the range from 0-100% with a distribution hinting at two subgroups with
low and medium/high levels.

Conclusions: In line with observed changes in URR methylation patterns in cervical carcinogenesis in different stages of
disease and states of viral genome integration, lower methylation in OPSCC metastases could be indicative of integration
and associated demethylation of previously episomal genome copies.

META-ANALYSIS ON P16'Nk*A ACCURACY TO IDENTIFY HPV TRANSFORMATION
IN OROPHARYNGEAL SQUAMOUS CELL CARCINOMAS
Prigge ES', Arbyn M2, von Knebel Doeberitz M', Reuschenbach M'

1 Department of Applied Tumor Biology, Institute of Pathology, University Hospital Heidelberg, Heidelberg, Germany
2 Unit of Cancer Epidemiology, Scientific Institute of Public Health, Brussels, Belgium

Objectives: p16Nk*aimmunohistochemistry (IHC) is applied as a surrogate marker of HPV-induced transformation in oropha-
ryngeal squamous cell carcinomas (OPSCC), however, with considerable variation of accuracy among studies. \We per-
formed a meta-analysis on the accuracy of p16™42 |HC to identify a transforming HPV infection in OPSCC and compared
the results to HPV DNA detection by PCR, by in-situ hybridization (ISH) and combined p16'Nk43/HPV DNA detection by PCR.

Methods: All available studies that assessed p16™Nk%a |HC and HPV oncogene transcription by an amplification-based
method in OPSCC were included in the analysis. Pooled sensitivity and specificity of the four tests were calculated.

Results: Eleven studies assessing for p16Nk4a |HC, four assessing for HPV DNA by PCR, five for HPV DNA by ISH and three
assessing for combined p16'™Nk4a |[HC and HPV DNA by PCR fulfilled the inclusion criteria. The pooled sensitivities of p16/Nk4a
[HC, HPV DNA by PCR, HPV DNA by ISH and combined p16™K43/HPV DNA by PCR in the oropharynx were 0.93 (95% con-
fidence interval (Cl), 0.86-0.98), 0.99 (95% Cl, 0.91-1.00), 0.84 (95% Cl, 0.71-0.94) and 0.95 (95% CI, 0.84-1.00), respec-
tively. The pooled specificities were 0.84 (95% Cl, 0.77-0.90), 0.91 (95% Cl, 0.79-0.98), 0.91 (95% Cl, 0.78-0.99) and 1.00
(95% CI, 0.96-1.00).

Conclusion: Our meta-analysis data indicate that p16'Nk*a |HC alone is a very sensitive and moderately specific surrogate
marker of HPV-induced transformation in OPSCC. Combined p16™k4a |HC and HPV DNA by PCR testing considerably
enhances specificity while maintaining high sensitivity and might thus provide a reliable diagnosis of HPV-transformed
OPSCC.
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DETERMINATION OF HUMAN PAPILLOMAVIRUS SIGNIFICANCE IN ORAL PREMALIGNANT LESIONS IN ASSOCIA-
TION WITH CLINICAL PARAMETERS AND P16'%*2 IMMUNOHISTOCHEMISTRY

Prigge ES', Rosin M3, Zhang L2, Lubpairee T3, von Knebel Doeberitz M', Reuschenbach M’
1 Department of Applied Tumor Biology, Institute of Pathology, University Hospital Heidelberg, Heidelberg, Germany
2 Faculty of Dentistry, University of British Columbia, Vancouver, British Columbia, Canada
3 British Columbia Oral Cancer Prevention Program, BC Cancer Research Center, Vancouver, British Columbia, Canada

Objectives: Human papillomavirus (HPV) DNA and RNA is found in a proportion of oral cavity squamous cell carcinomas,
indicating a transforming role of the virus in a subset of those cancers. HPV DNA has also been detected in some oral pre-
malignant lesions (OPL), however, with unclear significance.

Methods: Formalin-fixed, paraffin-embedded biopsies of mild, moderate and severe OPL from the “Oral Cancer Prediction
Longitudinal study” (OCPL), British Columbia, Canada, were analyzed for HPV DNA, genotype and semi-quantitative viral
load applying Luminex technology. The results were correlated to various clinical parameters and p16™42 immunohisto-
chemistry.

Results: Thirteen of 149 (8.7%) samples were HPV DNA-positive with a low mean “median fluorescence intensity (MFI)”
as a semi-quantitative measure of viral load (high-risk(HR)-HPV16:204.6 and HR-HPV18:186.8 MFI). HPV DNA-positivity
was associated with higher lesion progression risk (p=0.038). Half of the 149 samples demonstrated focal p16'Nk4a expres-
sion (52%), 13% showed a diffuse pattern and 35% were p16INK4a-negative. No significant association between HPV DNA-
positivity and p16/NK4a expression was observed. Progression occurred in 7 lesions: 0/78 focal, 6/52 negative and 1/19
diffuse p16'NKa expression (P=0.01).

Conclusion: A higher progression risk in HPV DNA-positive OPL patients was demonstrated. HPV DNA-positivity in those
lesions might represent a non-transforming bystander infection, particularly considering the low MFls and the lacking asso-
ciation with p16'™K4a expression. Assessment of HR-HPV oncogene transcription in the HPV DNA-positive OPL will be per-
formed to differentiate truly HPV-transformed lesions from potential bystander infections. OPL with focal p16'/Nk4a expression
appear to have a low likelihood of progression independent of HPV DNA status.

E6/E7 MRNA IN SITU HYBRIDIZATION IS SENSITIVE AND SPECIFIC TO PREDICT PATIENT OUTCOMES
IN OROPHARYNGEAL SQUAMOUS CELL CARCINOMA (SCC)

J. Zhai ', XJ Ma 2, and Y Luo 2
1. Mayo Clinic Florida, Department of Lab Medicine and Pathology, Jacksonville, FL, USA
2. Advanced Cell Diagnostics, Hayward, CA, USA

Introduction: The incidence of HPV-associated oropharyngeal SCC has increased rapidly and has been documented to have
a significantly better prognosis. Various methods have been tested. P16, currently accepted as a surrogate immunomarker
for HPV infection, is sometimes discordant with HPV16 DNA in situ hybridization (ISH). HPV DNA ISH is well-established
and has excellent histologic correlation; however, interpretation can be difficult and sensitivity is low. RT PCR for HPV DNA
is very sensitive; however, it lacks the histologic correlation and the specificity is compromised.

Methods and Results: E6/E7 expression is a hallmark of HPV-driven tumors; E6 and E7 proteins abrogate the functions of
two critical tumor suppressors, p53 and RB respectively, to both initiate and maintain turmorigenesis. E6/E7 mRNA detec-
tion by a novel ISH (RNAscope) developed by Advanced Cell Diagnostics offers a both specific and sensitive method to
detect transcriptionally active high risk HPV in patients with oropharyngeal SCC. Its high sensitivity is achieved through a
robust signal amplification system which enables single-molecule detection. Its high specificity is due to effective back-
ground suppression to ensure extremely low noise, and the ability to correlate mRNA detection and morphology. The detec-
tion process can be performed on formalin-fixed and paraffin-embedded tissues on automated platforms. Compared to p16
immunostain and HPV DNA ISH, E6/E7 status is strongly prognostic and superior to p16 or HPV DNA alone.

Conclusion: E6/E7 mRNA ISH should be considered the gold standard method for high risk HPV detection and integrated
in the molecular staging of HPV-associated oropharyngeal squamous cell carcinoma.
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ABSTRACTS

ORGANIZED PRIMARY HPV SCREENING IN SWEDEN. COLPOSCOPIC
AND HISTOPATHOLOGIC EVALUATION OF HPV++ WOMEN AGED 56-60.

K.Elfgren (-3, H.Lamin ?, S.Nordqvist Kleppe ‘2, M.Hortlund 2, C.Eklund (2, S.Tornberg ®), J.Dillner 4
(1) CLINTEC, Dept. of Obstetrics and Gynecology, Karolinska University Hospital, Stockholm, Sweden
(2) Dept. of Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden
(3) Regional Cancer Center, Cancer Screening Unit, Stockholm, Sweden
(4) Dept. of Laboratory Medicine, Karolinska Institutet & Karolinska University Hospital, Stockholm, Sweden

Objectives: To evaluate the colposcopic and histopathologic findings in HPV++women 56-60 years in an organized
primaryHPVscreeningprogram.

Methods: The organized screeningprogram in Stockholm county randomised 50% of all resident women 56-60 years to
either primary HPVscreening with cytology triage or to primary cytology and HPVtriaging for ASCUS/LSIL. In HPV screen-
ing, HPV+/Cyt-women had a repeat HPVtest 1 year later. Attendance rates were similar with the 2 policies (HPV screen: 5
979 women and cytology screen: 6087 women). HPV+/Cyt- women at base line and HPV persistence at follow up were
invited to colposcopy, performed by the same expert gynecologist.

Results: So far, 65/80 Cyt-/HPV++ women have been HPV typed. 63% (41/65) were persistent for the same type, 34%
(22/65) were + + with “other"type (persistent with type persistence unknown) and only 3% had a new type. 49% (32/65)
had atrophic epithelium. 45% (29/65) a transformationzone(TZ) type 3, 25% (16/65)type 2 and only 30%(20/65) had a type
1 TZ. 43%(28/65) had a colposcopic lesion, 15%(10/65) abnormal cytology from the endocervix and 23%(15/65) CIN2+ in
the cervical biopsy or conisation following the colposcopy.

Conclusions: Primary HPV screening was acceptable to the population and resulted in similar attendance rates.
Colposcopic evaluation of cytologically negative HPV ++ positive women resulted (so far) in a PPV for CIN2+ in
histopathology of 23% (15/65). Atrophic vaginal epithelium and TZ type 3 are challenges in the colposcopic management in
this group. Cytological endocervical evaluation, blind biopsies and diagnostic conizations as well as risk-assesment are
options for this group of women.

A NOVEL APPROACH IN CERVICAL CANCER SCREENING

N.Hephzibah Kirubamani , Mr.V.Sivakumar
Saveetha Medical college, Thandalam,602105
Tamil Nadu,India

Cervical cancer is the second most frequent cancer . Pap smear screening has led to a substantial decrease in the mortal-
ity of cervical cancer over the last 50 years. Colposcopy evaluation done for abnormal smear patients, but it is expensive
and requires considerable skill. Fluorescence spectroscopy measure fluorophores which might change according to preneo-
plastic and neoplastic tissues.

Objective: To assess performance of fluorescence spectroscopy in the diagnosis SIL and to compare this with colposcopy
and Papanicolaou smear screening.

Materials & Method: Sixty five patients attending the outpatient clinic between June2013 to May14 with discharge per
vaginum, low backache, pain in the abdomen, irregular bleeding and post coital bleeding were studied. After gynecological
workup Pap smear and colposcopy done and Cervical biopsy was taken from normal and abnormal areas of the cervix and
fresh tissue was sent to Saveetha school of Engineering for Fluorescence spectroscopy

Results: At 380 nm excitation of the tissue, SlLs can be differentiated from normal columnar epithelia and inflammation
with sensitivity of 79% specificity 74%, PPV 81%, respectively. At 460 nm excitation, high grade SILs can be differentiated
from low grade SILs with an average sensitivity and specificity of 82% and 78%, PPV 74% respectively similar to that of
colposcopy.

Conclusion: Fluorescence spectroscopy, a noninvasive, can be used by inexperienced health care personnel. This in vitro
work can be implement it for in vivo using an optical fiber probe.
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WHEN SHOULD ENDOCERVICAL CURETTAGE BE DONE?

R Pretorius, MD', J Belinson, MD?, P Peterson’, R Burchette, MS?
1 Dept. Ob/Gyn, Southern California Permanente Medical Group-Fontana, Fontana, CA, USA
2 Preventive Oncology International, Cleveland, OH, USA
3 Dept. Research and Evaluation, Southern California Permanente Medical Group-Los Robles, Pasadena, CA, USA

Objectives: Determine the yield of cervical intraepithelial neoplasia (CIN) 2, CIN 3, or cancer (CIN 2+ ) attributed to endo-
cervical curettage (ECC).

Methods: Review of electronic medical records from colposcopy clinics.

Results: Between 3/1/1996 and 4/23/2013, 18,537 cervical colposcopies with no missing results evaluated abnormal cer-
vical cytology and/or positive high-risk human papillomavirus tests; median age was 32 years and median number of cer-
vical biopsies was 3. CIN 2+ was diagnosed in 15.3% (2,840/18,537). 0Of 2,840 colposcopies with CIN 2+, cervical biopsy
and ECC showed CIN 2+ in 19.9% (566/2,840), cervical biopsy had CIN 2+ with ECC not CIN 2+ in 67.0% (1,902/2,840),
ECC showed CIN 2+ with cervical biopsy not CIN 2+ in 9.7% (274/2,840), and cervical biopsy and ECC had no CIN 2+ in
3.5% (98/2,840). Yield of CIN 2+ diagnosed by ECC of CIN 2+ with cervical biopsy not CIN 2+ was 1.5% (274/18,537);
for women age < 25 years, yield was 0.5% (25/5,433) which was lower than for women age 25 years and older (1.9%,
249/13,104, p<.001). Of 274 women with ECC of CIN 2+ and cervical biopsy not CIN 24; 90.9% (249/274) were age 25
years or greater; 28.8% (79/274) were age 50 years or greater; 24.8% (68/274) had cervical cytology of Cancer, High Grade
Squamous Intraepithelial Lesion, Adenocarcinoma InSitu, Atypical Glandular Cells, or Atypical Squamous Cells r/o High;
8.8% (24/274) had colposcopic impressions of CIN 2+; and 20.7% (55/274) had inadequate colposcopy.

Conclusion: ECC should be performed at colposcopy in women age 25 and older.

EQE OF CERVICAL DYSPLASIA: CYTOLOGY-BIOPSY EVALUATION IS MANDATORY
FOR GOOD PATIENT MANAGEMENT

Vanscheeuwijck C°, Tummers P°, Weyers S°, Demey A°°, Vastenavond H°°, Sturtewagen Y°°, Ali- Risasi C°°, Praet M*°
° Department of Gynecology, Department of Pathology and Cytology °° of the University Hospital Ghent, Belgium

Objective: HSIL on cytology is followed by cervical biopsy. A comparison of the biopsy findings in relation to the cytology
has been carried out.

Methods: a comparative retrospective study called CBC (CytoBiopticControl) has been conducted on 20 patients whom
abnormal Pap smear was followed by cervical biopsy.

The study was performed by a group of cytologists and pathologists. The following CBC results were possible: confirma-
tive (biopsy confirmed the cytology), non-confirmative (biopsy findings did not confirm the cytology report). If findings were
non-confirmative, cervical cytology and biopsy were re-evaluated. If necessary, additional sections from the available
biopsy material were prepared and evaluated.

Results: Among the 31 cases (20 patients), conformity was reached in 11 cases (35%) and a non-conformity in 20 cases
(65%). Re-evaluation of these 20 cases lead to conformity in an additional 11 cases (35%): 2 cases (18%) after re-evalua-
tion of the cytology, 4 cases (37%) after re-evaluation of the biopsy, 1 case (9%) after re-evaluation of both cytology and
biopsy, 2 cases (18%) when deeper sections from the biopsy material were analyzed and 2 cases (18%) required a new
biopsy.

Conclusion: each HSIL cytology result should be followed by a cervical biopsy revealing and confirming the dysplasia. In
cases for which non-conformity was present between cytological analysis and evaluation of the biopsy material several rea-
sons were found. In 2 out of 31 cases (6%) the non-conformity was due to inaccurately performed biopsy or sampling error
by the gynecologist and in 9 out of 31 cases (29%) due to evaluation errors by the pathologist. This quality control study
demonstrates that the CBC is absolutely mandatory for exact patient management as 45% of the non-conformity results
could be rectified in second time.
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HPV TRIAGE OF LOW GRADE ABNORMALITIES IN IMMUNISED WOMEN - INSIGHTS FROM THE SHEVA STUDY

Bhatia R', Cubie HA', Wennington H', Serrano I', Hopkins M2, Palmer T?, Cuschieri K*
1- HPV Research Group, University of Edinburgh, Edinburgh, UK2- Liverpool Clinical Laboratories, Royal Liverpool University Hospital,
Liverpool, UK
3- Department of Pathology, University of Edinburgh, Edinburgh, UK
4- Scottish HPV Reference laboratory, Royal Infirmary of Edinburgh, NHS Lothian, Edinburgh, UK

Background and Objectives: In Scotland, women who received immunisation as part of an initial “catch up” phase have
been invited for cervical screening since 2011. The SHEVa studies are designed to garner evidence on the clinical perform-
ance of HPV tests in immunised women. Here, we present preliminary data on the effect of immunisation on the perform-
ance of three HPV assays as a triage of low-grade (LG) cytology.

Methods: LBC samples from 1000 immunised and 1000 unimmunised 20 year olds collected between 2010-12 and stored
in the Scottish HPV Archive were tested using three clinically validated assays [the rT HPV Assay (Abbott), the APTIMA
HPV test (Hologic) and Onclarity HPV Assay (BD)]. A total of 245 (unimmunised) and 185 (immunised) women harboured
low grade abnormalities; at time abstract preparation follow-up information is available for 152 and 98 of these (average
length- 460 days).

Results: All assays detected all 23 cases of CIN2+ in the unimmunised women, 2/3 assays detected the 5 cases of CIN2+
in immunised women with one assay detecting 4/5 cases — this translated into high sensitivity: 80-100%, for all assays,
irrespective of immunisation status. However, the PPV for CIN2+ for the rT HPV, APTIMA and Onclarity assay was 18.1,
17.8 & 17.7 in the unimmunised women compared to 6.5, 5.3 and 6.5 for immunised women.

Conclusions: Further data associated with outstanding follow up will be presented. However, these preliminary data indi-
cate that the PPV of HPV testing for the triage of low grade abnormalities may reduce in immunised women.

SPERANZA STUDY: PRELIMINARY RESULTS OF HPV VACCINATION AFTER LOOP ELECTROSURGICAL EXCISION
PROCEDURE FOR CERVICAL INTRAEPITHELIAL NEOPLASIA

Alessandro Ghelardi ', PBay’, A. Tonetti!, L.Marconi', C.Luzi', FMartella?, A.Ragusa'
1 Dept. of Gynecology and Obstetrics, Azienda USL-1,.Massa Carrara, Italy
2 Dept. of Oncology Azienda Sanitaria Firenze. Florence, Italy

Objectives: The aim of the study is to determine if HPV-vaccination post conization can decrease the rate of cervical dis-
ease recurrence in women treated with LEEP for CIN.

Methods: All women aged less than 46 years treated for CIN in our gynecology unit were enrolled in a double arm prospec-
tive study (case — control). Case group received HPV quadrivalent vaccine post LEEP while control group was submitted to
follow-up alone. Follow-up was performed every 6-months by colposcopy, and cytology in the first year after LEEP, after
annually. Abnormal findings were histologically confirmed and considered as recurrence if CIN2+. Statistical analysis was
performed by Pearson's chi squared test.

Results: In January 2013 Azienda USL-1 Massa Carrara has approved a clinic for HPV-vaccination. The first project of the
clinic has been the SperAnZA study (Sperimentazione anti-HPV zona apuana). We present data of 144 women undergoing
at least 6-month follow-up period analyzed for recurrence-rate. Women were equally assigned to the 2 groups; 7 out of 72
patients in control group developed a cervical recurrence (9.7%) while only one of the 72 vaccinated women recurred
(1.3%). The rate of recurrence was significantly higher in the control group, with a p=0.03 by Pearson's chi squared test.

Conclusions: Our preliminary results indicate that quadrivalent HPV-vaccination after LEEP treatment for CIN may be use-
ful in preventing recurrence of the disease. HPV vaccination could prevent subsequent new infection and invalidate reacti-
vation mechanism, Further data and longer follow-up are necessary to confirm our preliminary results.
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ECO-ROCS (EVALUATION OF CLINICAL OUTCOME AFTER REDUCTION OF CONIZATION SIZE), STUDY DESIGN

T. M. Schwarz, T. Kolben, T. Wimmer, J. Gallwas, C. Dannecker
University Hospital Campus Grosshadern, Department of Obstetrics and Gynaecology, Ludwig-Maximilians-University,
Munich, Germany

Objectives: Cervical intraepithelial neoplasia grade 3 (CIN Ill) is the direct precursor lesion of invasive cervical cancer.
Besides prophylactic vaccination, the only curative treatment is represented by conization. In correspondance with the def-
inition of the LLETZ operation (LLETZ=Ilarge loop excision of the transformation zone) the lesion needs to be resected includ-
ing the transformation zone. It is well known from the literature that the cone size directly correlates with the risk of preterm
delivery in a future pregnancy. Therefore it would be highly desirable to keep the cone dimension as small as possible by
maintaining the same level of oncological safety.

Methods: Aim of this ongoing study is to analyze if the resection of the lesion only without additional excision of the trans-
formation zone is equally effective regarding oncological outcome. Therefore we perform this prospective, patient-blinded
trial randomizing women who need to undergo a LLETZ operation because of CIN Il at a ratio of 1:1 either into the group
with additional resection of the transformation zone or into the group with resection of the lesion only. To evaluate equal
oncological outcome we perform HPV tests 6 and 12 months postoperatively. Study is conducted in thirteen German study
centers including 1000 women with CIN Ill. The study is designed to consider the “lesion only” operation as oncologically
not inferior if the rate of HPV high risk tests is not higher than 5 percent compared to the HPV high risk rate of women under-
going classical LLETZ operation.

Results: First results will be presented.

INFLUENCE OF GLACIAL ACETIC ACID ON HPV DETECTION - A STUDY OF 140 CASES OF CIN2+

Moore C', Reid G2 Cubie HA3, Grieve L', Braby E* Duvall E*, C. Graham® and Cuschieri K'
1: Scottish HPV Reference Laboratory, Royal Infirmary of Edinburgh
2: Department of Cytopathology, Southern General Hospital, Glasgow
3: HPV Research Group, Queens Medical Research Institute, Edinburgh
4: Department of Pathology, Royal Infirmary of Edinburgh
5: Wellcome Trust Clinical Research Facility, University of Edinburgh

Objectives: Lysis of bloody liquid based cytology samples with glacial acetic acid (GAA) can aid cytological interpretation.
Evidence suggests that while GAA treatment influences the quantitative read-out of HPV assays, it does not affect qualita-
tive detection and associated performance. However studies which have reported this have been under-represented in
terms of high grade disease. Consequently, we determined the impact of GAA on HPV detection in a prospective series of
LBC samples enriched for high-grade abnormalities.

Methods: 207 LBC samples with high-grade cytology and treated with GAA were collated prospectively across two
Scottish laboratories. A total of 140 had underlying CIN2+ (including 88 CIN3 & 10 cancers). All samples were tested with
the Hybrid Capture 2 assay (HC2, Qiagen) and the rT HPV assay (Abbott). Any sample associated with a CIN2+ that was
negative by either or both assays was genotyped.

Results: Sensitivity of the rT HPV for CIN2+ and CIN3+ was 92.8% (87.2, 96.5) and 94.3 (87.2, 98.1) respectively.
Sensitivity of the HC2 for CIN2+ and CIN3+ was 97.2 (92.8, 99.2) and 96.6 (90.3, 99.2) respectively. “Missed” cases of
CIN2+ were largely attributable to types outside the explicit analytical range of either assay.

Conclusions:. Although we do not have an untreated “comparator”, the sensitivities reported above are comparable to

published sensitivities in similar disease-enriched populations. The above data indicate that, in relation to the above assays,
GAA treatment may have little impact on the detection of CIN2+.
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DYNAMIC SPECTRAL IMAGING FOR POST-TREATMENT TRIAGE

C Founta, A Fisher, N Ratnavelu, R 0’'Donnell, A Feusi, M. Bradbury, C Ang, R Naik
Northern Gynaecological Oncology Center, Queen Elizabeth Hospital, Gateshead, UK

Background: NHSCSP (National Health Service Cervical Screening Programme) recently implemented test-of-cure for
patients treated for cervical intraepithelial neoplasia (CIN).

Objective: To assess the accuracy of colposcopy with and without the DySISmap in detecting CIN2+ for patients with
post-treatment negative cytology and high-risk HPV positive.

Methods: This is an observational ongoing study (Mar-2013 onwards). Patients are examined using the DySIS digital colpo-
scope. Initial colposcopic impression and biopsy sites are recorded before and after the DySISmap. Outcomes include sen-
sitivity, specificity and negative predictive value (NPV) for CIN2+. The accuracy of the DySISmap in detecting CIN1 lesions
that will progress will also be assessed once adequate numbers of patients with follow up cytology (1 year) is available.

Results: The study currently includes 97 women. Histology was available for 74, and these are analyzed. Overall, 5(6.7%)
women had high-grade biopsy results. Of those, 1 wouldn't have been biopsied without the DySISmap, in 3 DySISmap indi-
cated high-grade but the colposcopist would have biopsied the same area (regarded as low-grade lesion) and in one the
DySISmap was normal. Colposcopy was normal/low-grade in all 5. Sensitivity of standard colposcopy for CIN2+ was 0%
improving to 80% with the incorporation of the DySISmap. Using directed biopsy results NPV of colposcopy and DySISmap
for CIN2+ was 98%. Sufficient numbers of patients with 1 year follow up, in order to assess outcomes for those with CIN1
biopsy results, are expected at time of presentation.

Conclusions: Incorporating the DySISmap as an adjunct to colposcopy might improve colposcopy accuracy for this popu-
lation.

REAL TIME IN VIVO MICROSCOPIC IMAGING OF THE CERVIX USING CONFOCAL LASER ENDOMICROSCOPY:
PRELIMINARY OBSERVATIONS AND FEASIBILITY STUDY.

M. Degueldre', J. Vandromme', A. de Wind?, F. Feoli 2.
1Department of Obstetrics and Gynaecology, University Hospital Saint Pierre, Free University, Brussels (ULB), Belgium
2Laboratory of Pathology, Jules Bordet Institute, Free University Brussels (ULB), Belgium

Background: Confocal laser endomicroscopy enables in vivo, real time, imaging of living tissues with a micron scale reso-
lution through a fiber optic probe.

Objectives: This study evaluates the technical feasibility and safety of CLE on exocervix and junctional area. The study also
aims at creating a first cartographic atlas of normal and dysplastic squamous and columnar cervical epithelium.

Methods: In vivo CLE was performed on 9 patients scheduled for a cervical Loop Electric Excision Procedure (LEEP) for High
Grade Cervical Intraepithelial Lesions (H-SIL). The CLE images were compared with standard hematoxylin and eosin analy-
sis of LEEP specimens. Histopathological diagnosis on the surgical specimen was established as per standard of care. CLE
images were then reviewed by pathologists to point out specific histopathological features.

Results: pCLE of exocervix and transformation zone was successfully performed on 7 out of 9 patients. Uninterpretable
images were obtained the 2 other cases, one using the AlveoFlex and one using the GastroFlex UHD after the application
of acetic acid 2%. 82.47% of the sequences recorded with the GastroFlex were suitable for interpretation. No adverse event
nor complications occurred

Conclusions: CLE enables proper in vivo imaging of healthy and dysplastic cervical tissue. Images correlate well with

histopathological features established through traditional histology. CLE could be of interest for the assessment and the
treatment of cervical lesions by enabling fine margin delineation and extensive follow-up examination.
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OVERTREATMENT IN SEE-AND-TREAT MANAGEMENT OF CERVICAL INTRAEPITHELIAL NEOPLASIA;
A SYSTEMATIC REVIEW AND META-ANALYSIS

R.M.E _Ebisch', MD, M.M. RoversZ?, PhD, R.P. Bosgraaf'-#, MD, PhD, H.W. van der Pluijm-Schouten', MD, W.J.G.

Melchers®, PhD, PA.J. van den Akker', MSc, L.F. Massuger', MD, PhD, and R.L.M. Bekkers', MD, PhD
Radboud University Medical Center, The Netherlands
1 Department of Obstetrics and Gynaecology - 2 Department of Operating Rooms
3 Department of Health Evidence - 4 Department of Medical Microbiology
# Current address: Jeroen Bosch Hospital, Department of Obstetrics and Gynaecology, Den Bosch

Objective: To determine overtreatment rates in see-and-treat management of women referred for colposcopic evaluation
because of suspected cervical intraepithelial neoplasia (CIN) grade 1-3, in order to define circumstances that justify, or indi-
cate to avoid see-and-treat management.

Data Sources: MEDLINE, EMBASE, and the Cochrane Library were searched from inception up to 12 May 2014. Additional
sources included references of retrieved papers and concept proceedings.

Methods of Study Selection: Studies were included that performed see-and-treat management in women with suspected
CIN with a registered cervical smear result, colposcopic impression and histology result. The methodological quality was
assessed with the Ottawa scales. We used the inverse variance method for pooling incidences, and a random effects model
was used to account for heterogeneity between studies. Overtreatment was defined as treatment in patients with no CIN
or CINT.

Tabulation, Integration, and Results: Thirteen studies (n= 4,611) were included. The overall overtreatment rate in women
with a high-grade cervical smear and a high-grade colposcopic impression was 11.6% (range 0-29.4%). The overtreatment
rate in women with a high-grade cervical smear and low-grade colposcopic impression was 29.3%, and in case of a low-
grade smear and high-grade colposcopic impression it was 46.4%. In women with a low-grade smear and low-grade col-
poscopic impression, the overtreatment rate was 72.9%.

Conclusion: The pooled overtreatment rate in women with a high-grade smear and high-grade colposcopic impression is
at least equivalent to the two-step procedure, which justifies see-and-treat management in this subgroup of women.

TECHNICAL EVALUATION OF THE XPERT® HPV ASSAY IN A GENERAL SCREENING POPULATION
- AN ASSESSMENT OF THE CLINICAL PERFORMANCE

J. Cuzick', K. CuschieriZ, K. Denton3, M. Hopkins®, M. Thorat', C. Wright®, H. CubieZ, C. MooreZ, M. Kleeman',

J. Austin’, L. Ashdown-Barr', K. Hunt?, L. Cadman’,
1 Wolfson Institute of Preventive Medicine, London, United Kingdom
2 Scottish Human Papillomavirus Reference Laboratory, Edinburgh, United Kingdom - 3 Southmead Hospital, Bristol, United Kingdom
4 Specialist Virology Centre at Royal Liverpool University Hospital, Liverpool, United Kingdom
5 Imperial College Healthcare NHS Trust St Mary's Hospital, London, United Kingdom

Objectives: The Cepheid Xpert HPV Assay is a qualitative real-time PCR assay for the detection of 14 high-risk HPV types.
A sample collected in PreservCyt is pipetted into a single use cartridge and processed by the GeneXpert® System. The
result is available in 1.5 hours. The study evaluated the Xpert® HPV Assay in a screening population by comparing the
results with cytology, histology and two established HPV DNA tests - Roche Cobas Test (primary comparator) and Qiagen
hc2 Test (secondary comparator).

Methods : A prospective study using residual cytology samples for women aged 20-60 years attending routine screening
in London, Bristol and Edinburgh. Residual specimens (minimum of 8mls after processing for cytology) were aliquoted in
random order 1:1 for Roche Cobas and Xpert HPV assay. Qiagen hc2 was always third.

Results : Of the 3414 cases included in the analyses, 439 had referral cytology of borderline or worse. Xpert® Assay and
hc2 were positive (to any high risk HPV type) in all cases where referral cytology was moderate dyskaryosis or higher
(N=64) and Roche Cobas was negative in two cases. Histology is currently available for 107 participants (London only).
16 reported CIN2 or worse. Xpert® HPV Assay and hc2 were positive in all cases whereas Roche Cobas was negative for
one case of CIN3.

Conclusions : The performance of the Xpert® HPV Assay in a general screening population is comparable to the established
HPV tests and offers flexibility with non-batching and rapid turnaround time of individual samples.
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HPV TYPING FOR THE TRIAGE OF HPV-POSITIVE ASC-US WOMEN MAY REDUCE COSTS DUE
TO AVOIDABLE COLPOSCOPIES

Parisi M., Vaughan L.!, Schiffman M.2
1 BD, (Becton, Dickinson and Company), Franklin Lakes, USA, 2 National Cancer Institute, Rockville, USA

Objective: High-risk HPV (HR-HPV) testing is commonly recommended as a triage strategy for ASC-US cytology. This study
evaluated the potential impact of using extended genotyping as an alternate triage strategy.

Methods: The BD Onclarity™ HPV assay was used to genotype HC2 (Qiagen) positive ASC-US cytology samples from the
PaP Cohort Study at Kaiser Permanente Northern California. Half of 640 CIN3+, 1/2 of 1,118 CINZ2, and 1/10th of 12,020
<CIN2 cytology samples were genotyped to determine 3-year cumulative risks for CIN3+. Using genotype-specific risk
and prevalence data, we estimated the number of colposcopies that could be avoided with extended genotyping, and quan-
tified the cost savings using cost data from the Medicare 2014 Physician Reimbursement Fee Schedule. All assumptions
and inputs will be detailed in the poster.

Results: Among HR-HPV genotypes, 3-year cumulative risk of CIN3+ ranged from 1.7% for HPV 39/68/35 to 21.3% for HPV
16, highlighting the risk variation among HPV genotypes. Rather than referring all ASC-US HPV+ women to colposcopy, we
examined a strategy of referring women with HPV51, HPV59/56/66, HPV39/68/35 and those who were HPV- to 1-year fol-
low-up. Preliminary analysis found this strategy could avoid approximately 250,000 colposcopies annually, saving nearly
$48 million in healthcare spending. Results from alternate strategies will also be presented

Conclusions: Because ASC-US is so common and so often benign, it's worth exploring strategies that call for less invasive
follow-up. Among certain HR-HPV types, the risk of CIN3+ might be low enough to avoid colposcopy, and help to reduce
costs to the healthcare system.

Disclaimer: The views presented in this abstract do not represent those of the National Cancer Institute (NCI) or Kaiser
Permanente Northern California (KPNC)

DETECTION OF HIGH-RISK HUMAN PAPILLOMAVIRUS E7 PROTEINS

I.Koch', A.S.Vetter', M. Kellner', H. Pfister!, S. McNamara', S. Fehrmann', C. Reichhuber!, A. M. Kaufmann?,

T. Agorastos?, T. Paper®, P. Jansen-Diirr®, E. Soutschek’, 0. Bocher'

1 Mikrogen GmbH, Neuried, Germany.

2 Clinic for Gynaecology, Charité-Universitaetsmedizin Berlin CBF, Berlin, Germany. - 3 Depts of Obstetrics and Gynecology Hippokrateio
Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece. - 4 Biosynex S.A. Eckbolsheim, France - 5 Institute for Biomedical Aging
Research Innsbruck Austria AND Tyrolean Cancer Research Institute, Leopold-Franzens-Universitat Innsbruck, Innsbruck, Austria.
on behalf of the PIPAVIR consortium (www.pipavir.com)

Objective: Persistent infection with high-risk human papillomavirus (hrHPV) types is a major prerequisite for development
of precancerous lesions and cervical cancer. Upon integration of the virus into the host genome, Deregulation and overex-
pression of viral proteins E6 and E7 lead to loss of cell cycle control and, ultimately, neoplastic transformation.

Current cervical cancer screening methods rely mainly on cytological analyses (Pap smear) or detection of HPV nucleic
acids. However, these tools fall short of discriminating between transient infections which can spontaneously regress and
persistent infections, which have a greater chance to progress to high-grade squamous intraepithelial lesions.

A more effective and reliable screening approach may involve exploitation of the oncoproteins E6 and E7 for specific detec-
tion of cervical cancer and precancerous lesions. Development and validation of a new diagnostic test for progressive infec-
tious diseases that allows detection, by ELISA, of HPV E7 proteins in cervical smears, could be an easy and beneficial
solution for better diagnosis of cervical cancer and precancerous stages.

Results: After accurate characterization of the RabMabs, specific combinations of the antibodies were chosen to enable
the set-up of the hrE7 ELISA system. The assay allows detection of the three hrHPV types 16, 18 and 45 with highest car-
cinogenicity. For validation purposes, the hrE7 ELISA system was validated with (i) recombinant E7 proteins as well as with
(i) cell lysates of HPV positive cell lines stored in ThinPrep buffer. The proof of concept was shown with HPV DNA nega-
tive and HPV16 DNA positive, clinical abnormal samples.
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CLINICAL VALIDATION OF E1-BASED “HPV EASY DNA ARRAY” GENOTYPING TEST DEVELOPED BY AID/GENID

A. Pesic’, A. Krings', M. Hempel?, A. M. Kaufmann'
'Charité Universitatsmedizin, Berlin, Germany
2AID/GenlID, Strassberg, Germany

Objectives: Clinical validation of HPV Easy DNA Array, an E1-based genotyping test for identification of 18 high-risk
(16,18,26,31,33,35,39,45,51,52,53,56,58,59,66,68,73,82) and 11 low-risk HPV types (6,11,40,42,44,54,67,69,70,85,97). It
includes the GAP-DH control for verification of adequate DNA content.

Methods: Multiplex PCR is used to amplify E1 gene sequences. The PCR product is detected and genotyped by reverse
hybridization to immobilized DNA probes spotted as tripletts together in single 96 well-plate wells and read by an AlD
ELISPOT reader. Clinical performance was assessed by using 563 cervical scrapings stored in PreserveCyte. Qiagen DNA
extraction was used for DNA. Accuracy of the test was established by comparison with the reference test GP5+/GP6+
PCR with MPG-Luminex read out.

Results: We found complete match to the reference test in 30.6% (172/563), > 1 HPV type match in 33.4% (188/563), and
both tests HPV negative in 26.6% (150/563), with concordance of 90.6%. In 53/563 samples we found discrepant results:
5.7% (32/563) were MPG positive/HPV Easy negative, 2.7% (15/563) were MPG negative/HPV Easy positive and 1.1%
(6/563) had discrepant HPV types. The sensitivity for HPV detection was 92% and specificity 88%, with positive predictive
value of 95% and negative predictive value of 82%. The sensitivity for detection of high grade lesions (CIN2 or higher) was
97% and specificity was 67%.

Conclusion: HPV Easy DNA Array showed good concordance with MPG-Luminex Assay. It performs very well with regard
to identifying high grade lesions. Due to simplicity and high throughput potential this method may be suitable for genotyp-
ing in HPV primary screening.

CROSS-REACTIVITY TO UNTARGETED, LOW-RISK HPV GENOTYPES BY COBAS, APTIMA AND HC2

S. Preisler’-Z, M. Rebolj?, E. Lynge?, D. Ejegod?, C. Rygaard?, J. Bonde'-2
1 Copenhagen University Hospital Hvidovre, Clinical Research Centre, Hvidovre, Denmark
2 Copenhagen University Hospital Hvidovre, Department of Pathology, Hvidovre, Denmark
3 University of Copenhagen, Department of Public Health, Copenhagen, Denmark

Objectives: Cervical cancer screening is increasingly changing from cytology-based to HPV-based testing. However, HPV
screening displays lower specificity than cytology due to false-positive test results partly caused by cross-reactivity to low-
risk genotypes. Cross-reactivity is costly as it may cause unnecessary follow up and anxiety in women. We studied cross-
reactivity in three widely used clinical HPV assays with a full genotyping assay as a reference.

Methods: Within the Danish Horizon study, cross-reactivity to low-risk genotypes in consecutive routinely evaluated sam-
ples from 5,022 women was examined for HC2 (Qiagen), cobas (Roche), and APTIMA (Hologic-GenProbe) using CLART
HPV2 (Genomica) as the reference assay. Complete histology follow-up was retrieved after 2.5 years.

Results: In total, 109 (2%), 62 (1%), and 35 (1%) of all included samples had a positive test result on HC2, cobas and
APTIMA, respectively, where no high-risk genotype could be detected. When only samples with a positive test result on a
particular assay were used as the denominator, cross-reactivity represented 11%, 5%, and 4%, respectively. Cross-reactiv-
ity was most common in young women, in women with abnormal cytology, and in follow-up samples. The most frequent
cross-reacting genotypes were HPV70, HPV53, HPV82, HPV61, and HPV66 (the latter for HC2 only). Cross-reactivity was
associated with low viral input. In total, 6 cross-reacting samples were associated with > CIN2, but none from primary
screening at age 30-65 years.

Conclusions: All three assays showed cross-reactivity to low-risk genotypes. Yet, cross-reactivity was not common and
did not tend to be associated with > CIN2 in primary screening.
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ABSTRACTS

HUMAN PAPILLOMAVIRUS INFECTION CAUSED BY HPV TYPES 52 AND 58 AND ITS ROLE IN THE DEVELOPMENT
OF CERVICAL INTRAEPITHELIAL NEOPLASIA

Prilepskaya V.N., Nazarova N.M., Trofimov D.Y., Bestaeva N.V., Burmenskaya 0.V., Kogan E.A., Sulamanidze L.A.
Federal State Budget Institution
"Research Center for Obstetrics, Gynecology and Perinatology"
Ministry of Healthcare and Social Development of the Russian Federation, Moscow

Objective. The study of the prevalence and the role of different types of HPV in the development of CIN and cervical can-
cer, including HPV types 52 and 58.

Materials and Methods. Examined 548 women with abnormal cervical aged 18 to 60 years. Performed clinical-anamnes-
tic, gynecology, extended colposcopy, molecular biological, morphological methods. Molecular biological techniques
included a multiplex PCR detection results in real-time to determine the HPV type 21 (6,11,16,18,26,31,33,35,39,44 (55),
45, 51,52, 53,56,58,59,66,68,73,82) with the definition of viral load. Study group comprised 383 HPV - positive women.

Results. Frequent HPV types were 16, 58, 31, 52, 33, 44 (55). HPV types 52 and 58 were more prevalent in women under
35 years of age (88%). Cytology revealed: NILM - 169 (44.1%), ASCUS - 16 (4.2%), LSIL - 82 (21.4%), HSIL - 99 (25.8%),
cervical cancer - 17 (4.4%). When NILM HPV types 52 and 58 occurred in 22 (13%) patients with ASCUS - in 1 (6.2%) with
LSIL - in 20 (24.4%), and HSIL - in 25 (25.2%), and cervical cancer - the 2 (11.7%). Patients with HSIL, in the presence of
the transformation zone with mild and severe changes, biopsy of the cervix. CIN was diagnosed in 145 of HPV - positive
women: CIN | - 46 (31.7%) patients, of whom 11 (23.9%) identified HPV types 52 and 58; CIN Il - 48 (33.1%), 12 (25%) iden-
tified HPV types 52 and 58; CIN Ill - in 51 (35.2%) 13 (25.5%) of them were found to HPV types 52 and 58.

Conclusion. HPV types 52 and 58 were more prevalent compared to previously submitted data, were the cause of the
abnormal cytology in 22.4% of patients. Comprehensive analysis of the results of the extended colposcopy and histology of
biopsy specimens of the cervix show a significant role of HPV types 52 and 58 in the development of CIN varying severity.

DOES HUMAN GENOMIC DNA CAUSE FALSE POSITIVE HPV TEST RESULTS?

J Dong', Z Yang', S ClineZ, A Watts?
1 Department of Pathology,
2 School of Medicine, University of Texas Medical Branch at Galveston, Galveston, Texas, United States

Objectives: Hybrid Capture 2 (HC2) High-Risk HPV DNA Test (Qiagen), an in vitro nucleic acid hybridization assay with sig-
nal amplification and chemiluminescence for the qualitative detection of 13 types of HPV is routinely used to screen for cer-
vical cancer. The Aim of this study is to examine whether human genomic DNA with HPV homologous sequences may
anneal to HC2 RNA probes to produce false positive results.

Methods: HC2 positive and negative samples were PCR amplified using GP5+/6+ and MY09/11 primers from the L1 seg-
ment of the HPV viral genome. PCR amplicons were separated by gel electrophoresis, DNA excised and purified from
agarose gel, and analyzed by Sanger sequencing and BLAST search.

Results: There were HC2 positive cases where although the ends of the PCR amplicon sequences matched for HPV, the
internal sequence was not HPV viral DNA but Homo Sapiens genomic DNA sequences.

Conclusions: The results support the hypothesis that endogenous human genomic DNA with HPV homologous sequences
can produce false positive HC2 results using cervical specimens. False positive HC2 results have been described previously
with possible causes cited including contamination, cross-hybridization with low risk HPV strains, and a phenomena in
which the reading of high viral load result affect neighboring samples during the HC2Z process. Although as other FDA
approved high-risk HPV assays, HC2 is a screening (not a diagnostic) test, its results can have profound implications on
clinical care.
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POST-CONUS SAMPLES AND HPV TESTING WITH HC2 AND COBAS USING SUREPATH:
RESULTS FROM TWO DANISH LABORATORIES

D. Fornari', M. Rebolj?, M. Lidang?®, E. Hogdall®, B. Bjerregaard®, J. Bonde'*

1 Copenhagen University Hospital Hvidovre, Department of Pathology, Hvidovre, Denmark
2 University of Copenhagen, Department of Public Health, Copenhagen, Denmark
3 Copenhagen University Hospital Herlev, Department of Pathology, Herlev, Denmark
4 Copenhagen University Hospital Hvidovre, Clinical Research Center, Hvidovre, Denmark

Objectives: After conization, the risk of cervical cancer remains relatively high. In Denmark, women are followed after 6
months with cytology and HPV testing. In these women, we compared cobas (Roche) to HC2 (Qiagen), the most validated
HPV test up to date. Cobas has internal controls and separate HPV 16 and HPV 18 typing, which HC2 does not.

Methods: Consecutive routine samples were collected from two Danish laboratories (Copenhagen University Hospitals in
Herlev (n=234) and Hvidovre (n=177)). Testing on HC2 and cobas was undertaken according to the manufacturers’ rec-
ommendations. Clinical outcomes were retrieved from the Danish Pathology Data Bank. We calculated positive agreement
as a conditional probability that both assays returned a positive result if at least one did, k-coefficients, proportions of
> CIN2 with a positive result on an assay (sensitivity), and of <CIN2 with a negative result (specificity).

Results: In Herlev, HC2 had a positive result in 58/234 (25%) samples, and cobas in 65/234 (28%). Positive agreement was
62% (95% CI: 0.50-0.73), and Kk -coefficient was 0.68 (95% Cl: 0.57-0.79). In Hvidovre, HC2 had a positive result in 56/177
(32%) samples, and cobas in 66/177 (37%). Positive agreement was a 69% (95% CI: 0.57-0.80), and k -coefficient 0.73 (95%
Cl: 0.62-0.83). From 17 > CIN2, HC2 detected 16 (94%), and cobas 17 (100%). HC2 returned a negative result in 233/325
(72%) <CIN2, and cobas in 223/325 (69%

Conclusions: Our study using SurePath samples suggested that in follow-up after conization, HC2 and cobas can substi-
tute each other with similar clinical outcomes.

VIRTUAL SCREENING OF HUMAN PAPILLOMAVIRUS ONCOPROTEIN E7

G. Silva', N. Nicolau?, E. Semighini', S. Giuliatti’
" Ribeirdo Preto Medical School - USP Group of Bioinformatics, Ribeirdo Preto, Brazil.
2 Institute of Biochemistry and Genetics - UFU, Uberlandia, Brazil.

Objectives: The objective of this work was to use "in silico" techniques, such as virtual screening assays and toxicity pre-
diction, to search for inhibitors to human papillomavirus (HPV) E7 oncoprotein.

Methods: Four different types of HPV E7 oncoproteins (1A, 11, 16 and 18), previously modeled by Nicolau Junior & Giuliatti
20131, were submitted to virtual screening assays by using GOLD software and Chembridge molecular database. The high-
est scoring results were then visually analyzed, and their toxicity was predicted by Derek software.

Results: The 100 best scoring molecules were visually analyzed due to their molecular interactions with the active site of
the E7 proteins. The most prone molecules to strongly bind to the E7 site were analyzed due to their theoretical toxicity to
human beings, leading to compounds with good potential to become leads.

Conclusion: In silico search for potential E7 inhibitors has been shown to be a promising strategy towards the treatment
of HPV infections and prevention of human cervical cancer.

“1 Nicolau N Jr, Giuliatti S. Modeling and molecular dynamics of the intrinsically disordered e7 proteins from high- and low-risk types
of human papillomavirus.J Mol Model. 2013 Sep;19(9):4025-37. Epub 2013 Jul 18.”



ABSTRACTS

HPV GENOTYPIC DISTRIBUTION IN PATIENTS WITH CERVICAL CANCER IN THAILAND

N. Kantathavorn', N. Phoolcharoen', K. LaebuaZ, S. Chamchod?, P. Pattaranutaporn?, P. Trirussapanich?, S.

RojwatkarnjanaZ, W. Udomchaiprasertkul, S. Saeloo, W. Krongthong
1 Gynecologic Oncology Unit, Chulabhorn Hospital, Bangkok, Thailand
2 Radiation Oncologist Unit, Chulabhorn Hospital, Bangkok, Thailand
Cervical Cancer Care Team, Chulabhorn Hospital, Bangkok, Thailand

Background: As Thailand's considering integrating HPV-16/18 vaccine into the National Immunization Program, this study
aimed to determine the require data on HPV prevalence and genotypic distribution in Thai invasive cervical cancer patients.

Methods: The study was conducted during June 25, 2012 — September 11, 2014 at Chulabhorn Hospital, Bangkok,
Thailand, 160 consecutively collected specimens of BD Surepath liquid-based cytology consecutively collected from pelvic
examination for clinical staging and analyzed by linear array HPV genotyping tests (Roche, USA). Fourteen were excluded.

Results: Of 146 patients, mean age 55.0 years and range 26-78 years, HPV infection was detected in 140(95.9%), includ-
ing 123(87.9%) single infections and 17(12.1%) multiple infections. HPV16 and HPV18 were the most common subtypes in
67(45.9%) and 25(17.1%), respectively, with HPV58, HPV52, HPV33, HPV45, HPV56, HPV59 and HPV31 found in 13(8.9%),
12(8.2%), 6(4.1%), 4(2.7%), 3(2.1%), 3(2.1%) and 2(1.4%), subsequently.

Conclusions: Differing slightly from the worldwide data, this study revealed lower prevalence of HPV16/18 and higher fre-
quencies of HPV58 and HPV52. Currently available HPV vaccines against HPV16/18 could potentially prevent 63.0 % of
cases. The next generation of 9-valent HPV vaccine (6/11/16/18/31/33/45/52/58) may be thus required for most Thai
patients (88.4%).

HLA-G POLYMORPHISM AND HPV TRANSMISSION AMONG HETEROSEXUAL COUPLES IN THE HITCH STUDY

K Louvanto'- 2, P Baral', A Burchell’, A Ramanakumar', P Tellier*, F Coutlée'->, M Roger®, E Franco'
1 McGill University, Department of Oncology, Montreal, Canada
2 Turku University Hospital, University of Turku, Department of Obstetrics and Gynaecology, Turku, Finland
3 Ontario HIV Treatment Network, Toronto, Canada
4 McGill University, Department of Family Medicine, Montreal, Canada
5 University of Montreal, Department of Microbiology, Montreal, Canada

Objectives: Human leukocyte antigen (HLA)-G polymorphism influences innate and adaptive immune responses. Among
heterosexual couples in the HITCH cohort study we examined the association between HLA-G alleles and genital human
papillomavirus (HPV) infection in women and their male partners independently. We also analyzed whether allele sharing in
a couple was associated with the likelihood that the partners had infections with the same HPV type, i.e., if allele concor-
dance predicted transmission of HPV infection.

Methods: We tested genital samples from 274 couples for 36 HPV genotypes by PCR. HLA-G alleles were typed using
direct DNA sequencing.

Results: The most common alleles among couples were: G*01:01:01 (95.6%), G*01:01:02 (60.1%), G*01:04:01 (33.9%),
G*01:06 (21.4%), G*01:01:03 (19.6%), and G*01:03 (19.2%). The G*14bp deletion occurred in 86.1% of the couples. In gen-
der specific analyses, only G*01:03 was associated significantly with risk (negatively) (odds ratio [OR] = 0.36, 95%Cl:
0.17-0.76), among women exclusively. In the allele-sharing and HPV-concordance analysis G*01:03 was not a significant
predictor of HPV positivity in either or both partners, nor was it a predictor that a couple shared a type-specific infection.
The number of alleles exhibiting significant associations at the 5% level did not exceed what was expected under the null
hypothesis taking into account the high number of associations examined. HPV-clade specific analyses also did not reveal
any pattern of consistency concerning allele presence or sharing and risk, whether individually or in a couple.

Conclusion: We found no evidence for a role for HLA-G in acquisition and transmission of HPV infection.
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DO HPV 16 AND 18 PREDICT A HIGHER RISK OF CIN2+ THAN OTHER HIGH-RISK HPV GENOTYPES IN TRIAGE?

AK Lie', A Tropé?, GB Skare?, LE Sandlie', K Brusegard', and S Lénnberg®
1 Department of Pathology, Oslo University Hospital, Norway
2 Department of Gynecological Oncology, Oslo University Hospital, Norway
3 Cancer Registry of Norway

Objectives: To estimate the positive predictive value (PPV) for CIN2+ of HPV DNA 16 and 18 versus other high-risk (HR)
types, in single and multiple infections, in delayed triage among women aged 25-69 with ASCUS and LSIL cytology.

Methods: We included 6058 women with primary screen-detected ASCUS or LSIL cytology with a follow-up HPV test;
Hybrid Capture Il (Qiagen), between July 2005 and June 2010. The HPV positive cases were genotyped with in-house
nmPCR(1), differentiating between the 13 high-risk HPV types covered by HCII. All women were followed-up for histologi-
cally confirmed CIN2+ within three years of index HPV test by linkage to the screening databases at the Cancer Registry
of Norway.

Results: HC2 was positive in 46% of the women (2756/6058). HPV genotyping revealed single infection in 57% (1578/
2756) and multiple infections with two or more genotypes in 32% of the cases (884/2756). In 11% of the cases (294/2756)
we were not able to detect any genotype (HPV X). CIN2+ was confirmed by histology in 1191/2756 HPV test positive
women (43%) and in 71/3303 HPV test negative women (2.1%). For single infection by HPV 16, we found the highest the
PPV (61%) for detecting CIN2+, followed by HPV33 (53%), HPV35 (46%), HPV58 (41%), HPV31 (40%) and HPV18 (35%).
Minor differences were detected for PPV in multiple infections which will be presented.

Conclusion: In this observational study we have shown that HPV16 and 33 predicts much higher PPV for CIN2+ compared
to HPV18, both in single and multiple infections.

Reference:
1. Sotlar K et al. Detection and typing of human papillomavirus by e6 nested multiplex PCR. J.Clin.Microbiol. 2004;42:3176-84.

“SAFETY IN NUMBERS” — HPV GENOTYPE-SPECIFIC VS. POOLED HIGH-RISK APPROACHES
TO CIN3+ RISK STRATIFICATION

Agreda P, Gutierrez E, Harris J, Nusshaumer W, Schwab R, Vaughan L.
BD Diagnostics, Sparks, MD, USA.

Background: The widespread adoption of the Hybrid Capture 2 test (QIAGEN), which uses a pooled cocktail of probes to
detect all high-risk HPV types, has led other investigators to continue to leverage this pooled assay design approach. It
is now well established that genotyping HPV 16 and 18 provides improved risk stratification and 16/18 triage is an integral
part of US screening guidelines. Nevertheless, all subsequent FDA-cleared assay designs utilize an all high-risk or 12-other
pool approach.

Results: We present evidence that pooling of the 12 other high-risk types masks the real risk for CIN3+ disease in the same
way that the Hybrid Capture 2 design underestimates the individual risk posed by HPV 16 and 18. This is a direct conse-
quence of the fact that the 14 high-risk HPV types have different abilities to infect, persist and cause disease. This is evi-
dent from several published longitudinal genotyping studies and has recently been confirmed using the extended genotyping
BD Onclarity™ HPV Assay.

Conclusions: Pooling of 12 high-risk types runs countercurrent to the recent recommendation to implement “equal man-
agement of equal risks” in making colposcopy referral decisions (1). If a pooled approach is used, the underlying individ-
ual HPV genotype risk may be masked by the pooled type result. We discuss the implications for national screening
programs and suggest that this be part of the ongoing debate on future primary screening guidelines. Failure to learn from
the HPV 16/18 “history lesson” may have important implications for informed management of HPV infected women.

(1) Katki HA, Schiffman M, Castle PE, Fetterman B, Poitras NE, et al. 2013. J. Low. Genit. Tract Dis. 17:S28-35
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ABSTRACTS

SEXUALLY TRANSMITTED INFECTIONS AMONG HIV POSITIVE AND HPV HIGH-RISK PATIENTS
IN NORTH TONGU DISTRICT, GHANA — AN ACCESSING* PILOT TRIAL

Krings, A!, Effah, K2, Hofler, D3, Schiller U', Schmitt, M3, Pawlita, M?, Voll, M*, Kaufmann, A M’
1) Clinic for Gynecology, Charité Universitdtsmedizin Berlin, Germany
2) Catholic Hospital Battor, Volta Region, Ghana
3) German Cancer Research Center, Research Program Infection and Cancer, Heidelberg, Germany
4) Delphi Bioscience B.V.,, Scherpenzeel, The Netherlands
*ACCESSING (Adequate Cervical cancer Capacity building, Education and Screening by new Scientific INstruments in Ghana):
GIZ/ESTHER funded trial

Objective: To determine the prevalence of 18 STls among 100 HIV+ and 150 HPV high-risk women as part of the ACCESS-
ING pilot study, taking place in the North Tongu District in Ghana.

Methods: Extracted DNA from vaginal lavage samples, taken with Delphi Screener, were tested with multiplex PCR fol-
lowed by Luminex bead-based hybridization. This assay detects 18 sexually transmitted infections (STIP assay, Schmitt et
al., 2014, J Infection 69:123). 250 Patients, aged 18 to 60 years, were selected for this pilot study with 100 HIV+patients
150 patients with a history of high-risk HPV positivity or cervical dysplasia (HPV-hr).

Results: Prevalence found for Chlamydia trachomatis was 0% and 4.3% among the HIV+ and HPV-hr patients, respectively.
2.1% and 0.7% were tested positive for Neisseria gonorrhoeae and 0% in both groups for Treponema pallidum. Prevalence
found for Trichomonas vaginalis was 2.1% and 2.9%, fo