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1st May 2014. Sir Paul Reeves Building, Auckland University of Technology, Auckland

Welcom e to this review of the Roche Diagnostics NZ-sponsored educational

forum, A Local and Global Perspective on Gervical Screening with HPV, which was held in
Auckland on 15t May 2014. The forum featured presentations from international and local experts on the topics
of human papillomavirus (HPV) infection and cervical cancer, cervical screening with HPV, Australia’s COMPASS trial
comparing 3-yearly cytology screening with 6-yearly HPV screening, and New Zealand's involvement in the COMPASS
trial, the Service Evaluation Project. Also featured are concluding comments from Dr Hazel Lewis, the Clinical Leader of
New Zealand’s National Cervical Screening Programme.

HPV INFECTION AND DISEASES - A GLOBAL PERSPECTIVE

Prof. Thomas Wright

Cervical cancer is the second most common cause of death in women worldwide, and is the leading cause of death
among women in many developing countries."? Facilitating our ability to prevent cervical cancer is our increasing
understanding of the aetiology of the disease. Cervical cancer is invariably caused by infection with specific high-risk
genotypes of HPV. Indeed, non-HPV infection accounts for <1-2% of all cervical cancers.

The problem with using HPV testing for screening for cervical cancer is that infection with HPV is very common. In the
US, the Centers for Disease Control and Prevention estimates that most sexually-active women will acquire HPV at
some point in their lifetime.® However, only a few infected women will go on to develop cervical cancer. Moreover, HPV
infection typically occurs in younger age groups whereas cervical cancer usually develops later in life. Hence, it takes
many years before a precursor lesion becomes an invasive cervical cancer. This is reflected in the epidemiology of HPV
infection and cervical cancer. Globally, 300 million women are infected with HPV of whom 30 million have low-grade
cervical lesions, 10 million have high-grade lesions, and 528,000 have cervical cancer.?

HPV are DNA tumour viruses that cause epithelial cell proliferation at the site of infection and are highly specific for
their target epithelium. They are classified according to their degree of DNA relatedness, with there being approximately
100 different genotypes of HPV. Of these, about 40 genotypes specifically infect the anogenital tract. Fourteen of the
anogenital tract types of HPV are classified as high risk (hrHPV) because they can infect the lower genitourinary tract
epithelium of both men and women and cause cancer. The 14 hrHPV genotypes are: HPV16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 66, and 68. They are grouped into two clades: the A9 clade, which contains HPV 16, the most
important HPV genotype for causing cancer in humans, and the A7 clade, which contains HPV18 and HPV45, the
second and third most important HPV genotypes, respectively.*®

How important are the 14 hrHPV genotypes? Testing for specific hrHPV genotypes was performed in a pooled analysis
of International Agency for Research on Cancer case-control studies of women with and without cervical cancer from
nine countries.® The analysis found extraordinarily high odds ratios for cervical cancer associated with hrHPV genotypes
(Table 1). To place this degree of risk into perspective, the relative risk of cervical cancer associated with hrHPV is
higher than the risk of lung cancer associated with smoking.”

Percentage Infection in:

Genotype Controls Cancer Odds Ratio
HPV 16 3 51 435
HPV 18 1 13 243
HPV 45 0.7 6 198
HPV 31 0.6 3 124
HPV 52 0.3 8 200
HPV 33 0.1 1 374

Table 1. Risk of squamous-cell cervical cancer associated with specific hrHPV genotypes.®

Although there is minimal geographical variation in the prevalence of the hrHPV genotypes, HPV58 is more common in
Asia than in Europe or South America. HPV16 and HPV18 are the most common genotypes in all regions and account
for 70% of all cervical cancers globally (Figure 1).8

In terms of the natural history of HPV infection, exposure to HPV results in a productive viral infection that causes mild
cytological abnormalities, which are referred to as LSIL by cytologists or CIN1 lesions by pathologists. This is merely
a marker of HPV infection. Most HPV infections are transient and cleared without need for any treatment. Persistent
HPV infections are the only type of HPV infection that matter clinically since they can progress to high-grade precursor
lesions (CIN2,3), which if left undetected and untreated have a risk of developing into invasive cervical cancer.” Many
high-grade precursors, however, will not progress to cancer even after protracted follow-up periods of up to 30 years.
Hence, it is important to stress that HPV infection does not equate to cervical cancer.
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Figure 1. High-risk human papillomavirus (HPV) genotypes (also categorised according
to the clades A9, A7, and other) in cases of invasive cervical cancer that were positive
for HPV DNA by geographical region.®

What is the risk of progression with the different hrHPV genotypes? The risk of
progression to a pre-cancerous lesion is considerably higher with an HPV16, 18
infection than with an infection with one of the other HPV genotypes. According to the
well-controlled Seattle College Student Study in the US,® the 3-year cumulative risk of
developing a high-grade precursor in young women (aged 18-20 years) was 27% with
incident HPV16 or 18 versus 11% with any incident HPV infection. An important finding
of the study is that the median time to confirmation of CIN2, 3 was only 14 months
after incident HPV16 or 18 infection.® Previously, it was thought that it took many years
to progress from HPV infection to a high-grade precursor lesion. It does, however, take
many years to progress from a high-grade precursor to invasive cervical cancer.

In another US cohort study, older women (aged =30 years) enrolled in the Kaiser
Permanente health plan in Portland, Oregon who had negative cytology at study entry
were followed up over a 10-year period. Approximately 20% of women with HPV16

infection were subsequently diagnosed with either CIN3 lesions or invasive cervical
cancer and HPV18 infection was associated with a risk of 17-18% for the same
endpoint. In comparison, women infected with non-HPV16, 18 genotypes had a risk
not too dissimilar to that in uninfected women.'™®

Similarly, the large Danish follow-up study, which assessed the role of persistent HPV
infection in a large cohort of younger women (aged 20-29 years) from the general
population, identified a risk for CIN3 or cervical cancer of 47% within 12 years of follow
up among women infected with HPV16 (Figure 2)."" The corresponding risk among
women with HPV18 infection was 19% and among women infected with high-risk
genotypes other than HPV 16, 18 the risk was only 6%. Importantly, those women with
persistent HPV16 infection over a 2-year period had an almost 50% risk of developing
CIN3 or cancer."
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Figure 2. Twelve-year risk of developing CIN3+ in Danish women with persistent hrHPV

(positive for HPV twice during a 2-year period). Abbreviations: 16 = HPV16; hc2 = hrHPV types
as measured by the digene Hybrid Capture 2 HPV DNA test."

Collectively, the results of these studies emphasise the importance of identifying those
women with HPV 16, 18 infections. Once a hrHPV infection has been established and
is maintained for several years it is unlikely to be cleared and has a greater chance of
producing invasive disease. '

CERVICAL SCREENING WITH HPV — INFORMATION LEARNED FROM LARGE TRIALS AND ATHENA

Prof. Thomas Wright

How are we going to apply the powerful biology of HPV infection in a clinical setting?
An HPV test (cobas HPV Test) received FDA approval for primary screening of cervical
cancer in women aged =25 years in April 2014." The approval for marketing was
primarily based on clinical evaluation of the new screening technology in the large
ATHENA longitudinal study, but also on the results of many large cross-sectional
screening studies, all of which have all uniformly demonstrated the utility of HPV
testing.

The Italian New Technologies for Cervical Cancer (NTCC) Working Group screening trial
is one of the more elegantly designed cross-sectional studies to have investigated the
sensitivity and specificity of HPV testing for cervical cancer. In the first phase of this
two-phase multicentre controlled study,' a total of 33,364 women aged 35-60 years
were randomly assigned to either conventional cytology (i.e. Pap smear) or liquid-based
cytology plus HPV DNA testing for hrHPV genotypes. There was no difference between
conventional cytology and liquid-based cytology in terms of screening efficacy, so any
benefit in the liquid-based cytology plus HPV test arm was due to the HPV test. After a
single round of screening, 50% more cases of CIN2 or worse (75 vs 51) were detected
in the liquid-based cytology plus HPV DNA testing arm versus the conventional
cytology arm. The investigators were also able to show that in women with high-grade
disease no benefit was gained from performing a Pap smear in HPV-positive women
and proposed that future screening trials only compare cytology versus hrHPV testing
alone.™

A 2011 systematic review of six cross-sectional screening studies that compared
liquid-based cytology with hrHPV screening in women aged =30 years showed that
HPV DNA testing was more sensitive for detecting high-grade disease (Figure 3) and
was less variable between laboratories than cytology. hrHPV testing was less specific
than cytology but not dramatically less specific.'
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Figure 3. Review of six cross-sectional screening studies performed in developed
countries in women aged =30 years to evaluate the sensitivity of cytology versus HPV
DNA testing for detection of CIN2 or worse."®

In 2012, new US guidelines for cervical cancer screening recommended Pap smear
and hrHPV co-testing as the preferred approach in women aged =30 years. All of
the screening studies conducted up to this point had been cross-sectional. However,
screening is typically done multiple times in a woman’s lifetime so multiple rounds of
screening are necessary in an evaluation setting for the benefits of HPV testing versus
cytology to become evident.

In the Italian NTCC study, with the two separate recruitment phases combined, women
aged 25-60 years were randomised to HPV testing (n=47,369) or conventional cytology
screening (n=47,001), with the majority of women undergoing two rounds of screening
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over a 6-year period. After two rounds of screening, HPV testing had detected 60%

more cases of CIN3 than Pap testing (106 vs 64) leading to half as many women
(6 vs 15) developing invasive cervical cancer in the HPV arm versus the Pap test arm.'6

This study was subsequently included in a follow-up analysis of four European
randomised controlled longitudinal screening trials involving a total of 176,464 women
aged 20-64 years and a median follow up of 6.5 years (>1 million person-years)."”
The analysis showed a significantly lower occurrence of invasive cervical cancer in
women screened using HPV testing versus cytology from 2.5 years after study entry
(Figure 4), which translated to 60-70% higher protection against invasive cervical
cancer with HPV testing as compared with cytology.'”
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Figure 4. HPV testing versus cytology for the prevention of cervical cancer in an
analysis of four European randomised controlled longitudinal screening trials."

Cervical cytology is generally recognised as being highly subjective and there is
considerable inter-laboratory variation in how slides are evaluated. However, little is
known about how this impacts the performance of cytology.

Ina US study funded by the National Cancer Institute, nearly 5,000 liquid-based cytology
slides obtained from women enrolled during 1996-1998 in the Atypical Squamous Cells
of Undetermined Significance/Low-Grade Squamous Intraepithelial Lesions Triage
Study (ALTS) were interpreted by seven well-respected academic cytology centres and
re-read by four Pathology Quality Control Group (QC) cytopathologists.™ Only 78% of
the slides rated as NILM by the pathology centres were considered normal by the QC
reviewers and only 47% of the slides considered HSIL by the pathology centres were
considered HSIL by the QC reviewers. Hence, the interpretive variability was shown to
be substantial for the reading of liquid cytology slides.®

Similar results were found in the ATHENA trial in which liquid-based cytology specimens
obtained from 46,887 eligible women aged =21 years of age were evaluated at four
large regional US laboratories. Review of these evaluations revealed considerable
variability across the laboratories both in overall rates of cytological abnormality (ASCUS
or higher), which ranged from 3.8 to 9.9%, and in the sensitivity of cytology to detect
CIN2 or worse, from 42.0 to 73.0%. In comparison, the variation in rates of hrHPV test
positivity was only 10.9 to 13.4%, and variation in the sensitivity of hrHPV testing was
only 88.2 to 90.1%."° Variability is removed because the HPV test is objective rather
than subjective.

For the development of the 2012 US screening guidelines, the US government
commissioned an evidence-based review to assess the performance of cytology
versus HPV testing alone. The review identified six relevant high-quality cross-sectional
studies. In all of these studies, HPV testing was more sensitive, affording an average
35.7% higher sensitivity versus cytology (Figure 3).'

Because of the poor sensitivity of cytology, the US adopted co-testing by adding HPV
testing to cytology. The problem with this approach is that both an insensitive test,
i.e. cytology, and a sensitive test, i.e. HPV testing, is used in all women, which is
counterintuitive since the basic tenant of screening is to first use the most sensitive test
and follow up the positive results with the most specific test, i.e. cytology.

In addition, there are a large number of cytology categories, e.g. NILM, ASCUS, LSIL,
HSIL, etc., which were originally created for the purpose of risk stratification because
at the time there was no tool capable of determining risk of high-grade disease. The
problem with there being so many categories is that it is confusing, which makes
it difficult for clinicians to work out how to best manage patients. For example, the
2013 American Society for Colposcopy and Cervical Pathology (ASCCP) Management
Guidelines feature 12 different complex algorithms just for cytology results.

Hence, there is a need to simplify the process so that a family GP can work out how to
screen a patient for cervical cancer.
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The solution may be primary screening using hrHPV testing without cytology, not least
because HPV testing alone requires a single simple algorithm for the screening test
results. Using hrHPV testing with HPV16/18 genotyping and reflex cytology (Figure 5),
women who are negative for HPV would go to routine screening while women testing
positive for HPV 16/18 would proceed to colposcopy. Those positive for the 12 other
hrHPV genotypes have sufficiently low risk to be referred to cytological triage. Women
with the 12 other hrHPV types who are NILM go to follow up in 12 months to look for
persistence and those who are cytology positive (i.e. ASCUS or higher) are referred to
colposcopy.

/
HPV-
NILM
12 other hrHPV+ — @
2 ASC-US
COLPOSCOPY
HPV16/18+

COLPOSCOPY

Figure 5. Primary HPV screening algorithm, using hrHPV testing with partial genotyping
and reflex cytology.

The ATHENA trial was designed to evaluate HPV screening strategies via the
performance of the cobas HPV Test technology in three different populations: women
aged =21 years with ASCUS cervical cytology, women aged =30 years with normal
cervical cytology, and an overall screening population of women aged =25 years. The
three different study populations in the ATHENA trial for which clinical validation of the
hrHPV testing technology (cobas HPV Test) was obtained are depicted in Figure 6.20%

Commenced in 2008, the ATHENA trial was a multicentre prospective study of more
than 46,887 women aged =21 years of age undergoing routine cervical cancer
screening (32,260 of whom were aged =30 years) in the US. All women had a
gynaecological examination, a ThinPrep Pap test, and multiple hrHPV tests (including
partial genotyping) using an analytically-sensitive HPV technology (cobas HPV Test).
Women who were hrHPV(+) and/or Pap(+) underwent colposcopy as did a subset who
were hrHPV(-) or Pap(-) because it could not be assumed that every high-grade lesion
would have either positive HPV or positive cytology, i.e. to ensure that women with
double negative screens were evaluated for disease.?

NILM#4
<25 yrs
n=4,183

exited study

NILM!
?)‘;:’:_'! 230 yrs
225 yrs, n=32,260
n=41,955
(Co-testing)
(Primary
screening)

Figure 6. Clinical validation of the HPV testing technology (cobas HPV Test) in women
with ASCUS cytology (to get approval for ASC-US management), women negative for
cytology (to get approval for co-testing), and in women aged >25 years (to get primary
screening approval) in the ATHENA trial 2022

The first aspect to consider with primary screening is at what age should primary HPV
screening be initiated, which is a controversial issue. In an attempt to balance the
harms and benefits of screening, current US screening guidelines do not recommend
HPV testing for screening of women aged 25-29 years. The occurrence of transient
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HPV infections is very high in this age group and the guidelines committee
wanted to avoid unnecessary follow-up examinations and colposcopy. However,
there is evidence of a high burden of CIN3, which has a considerably lower
rate of clearance than CIN2, in women aged 25-29 years. In addition, cytology
generally performs poorly in younger women according to UK screening audits,
which is the other reason why colposcopy was extended in the ATHENA trial
to evaluate primary screening in women aged 25-29 years. Furthermore,
after reviewing their registry data, Kaiser Permanente, Northern California
commenced co-testing at age 25 years in 2013.

In terms of the evaluation of primary screening in the ATHENA trial, the relevant
population is the overall population of nearly 42,000 women aged 25 years
or older. A total of 274 cases of CIN3 or worse were detected in the overall
population, with HPV testing detecting 92% (n=252) of these cases compared
with 53% (n=146) detected by cytology.”® The end-of-study results from the
ATHENA trial confirmed the following:

the burden of CIN3+ in women aged 25-29 years is large and cytology performs very
poorly in this age group

HPV16 positive women have about a 25% risk of being diagnosed with CIN3 or worse
over 3 years

primary screening with HPV is more sensitive than cytology and is equivalent to co-testing

managing HPV(+) women using HPV16/18 genotyping and reflex cytology is as sensitive
and efficient as cytology in women aged >25 years.

Regarding resource utilisation, HPV testing as the primary screening test could also reduce the
number of women referred to colposcopy compared with cytology and may allow the screening
interval to be increased from three to five years.

Hence, the results of the ATHENA trial support the case for using HPV testing for primary
screening for cervical cancer. A limitation of using HPV testing for primary screening is that its
specificity is lower than cytology. However, triage methods for HPV(+) women such as cytology
and HPV 16/18 genotyping overcome this limitation and are already being used with co-testing.

COMPASS AUSTRALIA — A RANDOMISED CONTROLLED TRIAL OF PRIMARY HPV DNA TESTING
FOR CERVICAL SCREENING IN AUSTRALIA

Assoc. Prof. Marion Saville

A systematic review of European screening studies and their longitudinal outcomes
shows that a woman with a negative HPV test at six years is safer than a woman with
a negative cytology test at three years, with a small additional benefit gained from
co-testing.? This is simply due to identifying women earlier in the process giving a
much longer interval between testing negative and having a CIN3 lesion. The systematic
review and other screening studies show a statistically significantly lower incidence of
cervical cancer in the HPV versus cytology screening arms. So, why another primary
randomised controlled trial of primary HPV testing?

Compass is a prospective clinical trial comparing 3-yearly Pap screening with 6-yearly
HPV screening using the partial genotype and is the first large-scale clinical trial
internationally to assess these screening strategies in an HPV-vaccinated population.
The objectives of COMPASS are as follows:
* evaluate primary HPV in a partially vaccinated population using updated testing
technology
» focus on optimal management of HPV positive women in the intermediate risk
stratification group (i.e. those who are HPV16/18 negative but HPV other positive)

* distinct from the ATHENA study, COMPASS is an effectiveness trial and as such
will specifically evaluate safety, effectiveness, and cost effectiveness of primary
HPV testing in an Australian context

e pragmatic trial/demonstration of concept.
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Figure 7. Design of the Compass trial, which involves randomisation to three study
arms: Study Arm 1 - Cytology Primary Test (cytology screening with HPV triage, i.e.
usual care); Study Arm 2 - hrHPV Primary Test (HPV screening with 16/18 genotyping
and cytological triage of intermediate risk women with other oncogenic HPV infection);
Study Arm 3 - hrHPV Primary Test (HPV screening with 16/18 genotyping and dual
staining cytology (p16/Ki67) triage of intermediate risk women with other oncogenic
HPV infection.

www.researchreview.co.nz

Compass is a joint research initiative of the Victorian Cytology Service (VCS) and
the University of New South Wales. Recruitment is taking place in selected general
practices and other primary health care practices across the state of Victoria. Women
aged 25-64 years attending for routine cervical screening at participating health
practices are eligible to enrol.

Participants will be randomised (1:2:2) to either 3-yearly liquid-based cytology
(ThinPrep) screening or 6-yearly HPV screening (partial genotyping) split into two
arms with different follow-up for women who test positive for intermediate-risk HPV
(Figure 7). Randomisation will occur in the laboratory on receipt of the first sample
and participants will remain their in allocated study arm for the duration of the study.

The primary effectiveness endpoint will be based on cumulative detection of confirmed
CIN3 in screen-negative women at 6 years in each arm. Preliminary estimates suggest
that 100,000 women will be required to compare dual staining with liquid-based
cytology in the management of women with intermediate-risk HPV types.

Stratification of the data will be by birth cohort and vaccination status. Colposcopy will
be performed in 5% of women whose results are negative or indicate immediate risk to
determine what high-grade disease is being missed at the time of testing.

Before starting the main trial, a pilot study of 5000 women (1:2:2 randomisation
allocation) is being conducted. The purpose of the pilot study is to:

* assess the recruitment rate (overall and by practice) and quantify participant
and GP acceptance of the randomisation process and the use of longer routine
screening intervals

* assess the feasibility for two primary screening laboratory technologies for testing
samples (cobas HPV Test and digene Hybrid Capture 2 HPV DNA Test partial
genotyping), including time and motion studies for each of the two technologies
and to determine the ‘unsatisfactory rate’, which is the percentage of cases in
which recollection of a sample is needed in order to complete all tests indicated
by the protocol

* confirm the expected high standard of the tests that will be used in the trial.
To date, 24 clinics have enrolled 1500 eligible women.

The screening frame-work used in COMPASS will generate a lot of data, allowing for
many sub-studies. Some of the staged trial outcomes (from the pilot study, baseline
round, sub-studies, and longitudinal follow-up) include:

* laboratory processing times/volumes and feasibility (from pilot study)

* unsatisfactory rate (from pilot study)

* impact on referral and treatment rates (from pilot study/baseline)

* cost/referral rates contribute to cost-effectiveness assessment (from pilot study)
* safety (3-yearly follow-up)

* effectiveness (including cross-sectional sensitivity/specificity from pilot study/
baseline)

* organisation of screening (compliance with longer intervals)
* acceptability to women (from quality of life/utilities sub-studies)
* acceptability to practitioners (from focus groups).
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THE USE OF PRIMARY HPV TESTING FOR CERVICAL SCREENING IN NEW ZEALAND:
A SERVICE EVALUATION PROJECT (PART 1)
Dr Mee Ling Yeong

Cervical screening was established in New Zealand in 1990 in accordance with
recommendations made following the Cartwright Enquiry (1987-88). Cervical screening
is available to women aged 20-70 years, involving 3-yearly screening if smears
are normal and follow-up with colposcopy and appropriate treatment in those with
abnormal smears. The introduction of screening in New Zealand resulted in a dramatic
reduction in both the incidence of and deaths from cervical cancer. From 1991 to 2008,
the incidence of cervical cancer declined from 12 to 5.5 per 100,000 women and the
rate of death from cervical cancer declined from 5 to 1.6 per 100,000 women.

However, Pap smear screening has its problems, including having low sensitivity
and inadequate or obscured samples often being collected. Nonetheless, sensitivity
increases cumulatively with regular screening and Pap smear screening has been for
many decades the most successful cervical cancer screening test. It remained in place
for about 50 years until the advent of liquid-based cytology, which addressed some of
the technical and subjective problems of Pap smears.

Introduced in New Zealand in 2007, liquid-based cytology has many advantages
over the Pap test. These include collecting the cells into a preservative, from which
a homogeneous smear can be made and obscuring debris removed. In addition,
multiple slides can be prepared from one sample and part of the sample can be used
for ancillary tests, most importantly HPV testing. However, the subjective interpretive
elements of cervical screening remain.

A need to increase the specificity and sensitivity of screening was the driver for the
next advance in cervical screening, which arrived in the form of automation. Introduced
in New Zealand in 2011, the Thin Prep Imaging System provided a standardised
approach for cervical cytology and the benefits of increased specificity and sensitivity,
a lower unsatisfactory rate, fewer false-negative results, and reduced turn-around time
for results.

One of the most critical developments in cervical screening came with the 1991
mini-review by Herald our Hausen.” He concluded that substantial experimental
evidence accumulated over the previous eight years indicated an aetiological role
for HPV genotypes in anogenital cancers and its premalignant precursors, and even
identified the genotypes HPV16 and 18 as carrying the highest risk of carcinogenesis.?.
Publication of the mini-review prompted the development of technologies for HPV
testing. This included a hrHPV testing technology (cobas HPV Test), which stains for
the 14 hrHPV genotypes with a high negative predictive value (approximately 99%). A
positive hrHPV test indicates increased risk of developing a high-grade lesion but does
not indicate the presence of abnormal cell changes

Testing for hrHPV, which can be requested with ThinPrep liquid-based cytology, was
first introduced into New Zealand in 2009. Currently, it is used as an adjunctive test to
cytology screening as the primary test and as such is used in the following settings:

* as a triage for low-grade smears
¢ as a test of cure
 discordant results between cytology and colposcopy.

Another development affecting cervical cancer screening was the launch of HPV
immunisation (quadrivalent vaccine against HPV6, 11, 16, 18) in New Zealand in
September 2008 for girls of <20 years of age. As a result, an increasing number of
vaccinated women are starting to reach screening age. This vaccinated population will
have a profound effect on the screening programme if it continues to use cytology as
a primary screening tool. With the ATHENA trial having confirmed that identification of
HPV16 and 18 identifies the majority of high-grade abnormalities in women, is it time
for a change?

The opportunity to collaborate with the VCS on the COMPASS ftrial in the form of a
service evaluation project will help to answer this question.

THE USE OF PRIMARY HPV TESTING FOR CERVICAL SCREENING IN NEW ZEALAND:

A SERVICE EVALUATION PROJECT (PART 2)
Dr Hazel Lewis

With several randomised controlled trials, including the ATHENA study, having shown
that screening with hrHPV is more sensitive than cytology in detecting pre-cancerous
lesions, which we want to treat before they become cancerous lesions, and as we
are now entering an era of HPV vaccination that may lead to a worsening of the
performance of cytology testing, where do we go from here?

In collaboration with the Australian COMPASS trial organisers, a service evaluation
project is being undertaken to trial HPV testing as a primary cervical screening test
in New Zealand. A pilot study is needed to test systems and processes to plan for a
possible transition to a modified screening programme. By virtue of Auckland’s large
population and already having ThinPrep technology in operation, Diagnostic Medlab
in Auckland is leading the pilot project in New Zealand and together with the VCS and
University of New South Wales will be assisting with the data analysis.

With this background in mind, the key objectives of the pilot study are to evaluate the
following aspects of HPV screening:
1. Acceptability to women (via focus groups and questionnaires)
2. Clinical processes, i.e. passage through recruitment, recall, colposcopy,
laboratory and IT stages (via focus groups and interviewing of providers)
3. Laboratory processes (using time and motion studies)
4. 1T processes (using the register database to determine the best ways to collect
and analyse the data in preparation for a major change to the programme).
These objectives are similar to those of the Australian study but, as already
mentioned, the emphasis for New Zealand will be on systems and processes,
especially as the sample size will be small.
The service evaluation project will align with the methodology and testing
technologies used in the Australian study. The project intends to recruit about 500

women (aged 25-64 years) presenting for routine cervical smears at local primary
care practices in the Auckland region. Eligible women will be randomised in a 1:2:2

ratio to the three COMPASS study arms (Figure 7) and then managed according to
the COMPASS protocol.

In terms of follow-up, because this is a service evaluation project rather than a long-
term, randomised, controlled study, women in study arms 2 and 3 will be offered a
cervical smear at the end of the study (in accordance with current practice guidelines
to normalise women back into the 3-yearly programme). At study end, all women will
return to usual management according to the 2008 guidelines. As with the Australian
study, women who have had a normal transition through the service evaluation project
(approximately 25%) will be offered colposcopy verification as additional care.

Regarding the laboratory methods, they will be as previously described with samples
being collected in ThinPrep, image reading of liquid-based cytology being performed
at Diagnostic Medlab, HPV testing technology being performed using the cobas
HPV Test, with genotyping for HPV16/18, and dual stained cytology with p16/Ki-67
(CINtec) employed to assist with the management of HPV positive women. Laboratory
time and motion studies will also be undertaken.

In terms of data management and analysis of the results of the pilot, this will include
a laboratory form similar to COMPASS containing the key information needed for
analysis, consent form, questionnaire developed for focus group use, collection
of results through Diagnostic Medlab, colposcopy results collected as per 2013
standards and data elements. The results will be analysed separately at Diagnostic
Medlab and pooled with the Melbourne site results and analysed collaboratively with
the COMPASS investigators.

All women will be flagged on the National Cervical Screening Programme (NCSP)
register so that they are not lost to follow-up and can be returned to appropriate
management after the study according to the 2008 cervical screening guidelines.

Dissemination of results will include a report to the Ministry of Health and a scientific

paper (using combined Auckland and Melbourne results), with a summary of results
being provided to women who participated in the project.
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Why is it not possible for p16/Ki-67 dual staining
to be included in flow cytometry?

There has been a lot of discussion about using flow
cytometry for dual staining. One of the problems is that
when immunostaining is done on slides it is difficult
to incorporate into the high-throughput capabilities of
flow cytometry. However, in the US, flow cytometry is
now being used for other aspects of cervical pathology,
such as simultaneous detection of HPV EG/E7 gene
expression levels. From an efficiency and results turn-
around perspective, it is a good idea for dual staining to
somehow also be built into flow cytometry and should
be suggested to diagnostic technology manufacturers.

What is the best method for women to self-collect
samples for HPV testing?

A lot of research has looked at various methods for
self-collected samples but it has not shown that one
method is better than any other, e.g. dry swabs versus
cytobrush collector. For the detection of high-grade
disease, there does not appear to be any difference
in the accuracy of HPV testing with PCR-based tests
(e.g. cobas HPV Test, amplicor HPV Test) versus signal
amplification tests (e.g. digene Hybrid Capture 2 HPV
Test) for self-collected samples. However, a significant
proportion of high-grade lesions is going to be missed
with self-collected samples versus clinician-collected
samples from the cervix.

There is of evidence that self-collected chlamydia
testing performs just as well clinician-collected
testing so why does self-collected HPV testing
not perform as well as clinician-collected testing?

The analytical cut-off for chlamydia is a couple of
organisms, with most of the chlamydia being excreted
in the urine and chlamydia is a different organism from
HPV. In addition, there is a lot of HPV colonisation of the
vagina, which is very different from HPV colonisation of
the cervix. The composition of HPV genotypes present
in the cervix tends to differ from that in the vulva and
vagina.

Concluding Comments - Dr Hazel Lewis

New Zealand is now in the fortunate position of having access to 2 powerful technologies to prevent cervical
cancer: HPV vaccine and molecular tests for high-risk HPV (hrHPV) infection. The question for us is how best to
combine both technologies — what is the optimal strategy for dual prevention?

As pointed out by Professor Tom Wright, current HPV vaccines are not without their limitations. None include all
14 hrHPV genotypes, although all include the most important types, in particular HPV16 and HPV18. Three doses
are currently recommended, although there is some evidence that 2 doses may provide long-lasting protection.
However, increasing coverage with even 2 doses has proved difficult in most if not all high income countries, with
birth cohort rates rarely exceeding 60% (50% for 3 doses).

High-risk HPV testing is also not without limitations. These result from the biology and epidemiology of HPV infection
and cervical cancer (rather than the technical quality of the tests). As Professor Wright points out, most infections
occur in young women but many resolve and do not become persistent. In addition, not all persistent infections
necessarily progress to precursor cervical lesions or to invasive cervical cancer. While biological markers of risk
for persistence and progression are not yet well established, it is known that this depends on genotype; HPV16
infection being most likely to progress to precursor stages, HPV18 less so, and the other hrHPV genotypes even
less. This also raises the question as to how we might use genotyping within the existing New Zealand programme.

What should be the optimal way we employ HPV vaccine and hrHPV testing technologies for dual prevention in
New Zealand? The evidence that hrHPV testing is more sensitive than cytology for detection of high-grade lesions
and has a higher negative predictive value, is now overwhelming, especially as a test in women over 30 years
of age. This advantage is likely to increase even further over time as immunised cohorts replace unimmunised
women in the population, leading to falling abnormal smear test rates and so in turn, potentially leading to poorer
cytology laboratory performance. Additionally, the increase in positive predictive value of hrHPV testing could
lead to changes in screening policy, including a longer screening interval (5 or 6 years) and possibly a delay in
the starting age of screening. This will also result in a reduction in the need for cytological screening. However,
experienced, ‘expert’ cytological screeners will be required well into the future (as volumes decrease).

The United States has responded to this evidence by not recommending hrHPV testing for screening of women
aged less than 30 years, due to the transient nature of HPV infections in this age group, and the need to avoid
unnecessary referral to colposcopy. Rather, the US recommends co-testing with both screening modalities (hrHPV
testing with cytology) from age 30 years, a policy which Professor Wright points out may be only a transitional
step (until HPV vaccine coverage rates increase and vaccinated cohorts reach the screening age), but this is also
potentially costly.

While a change to primary screening with HPV testing may just be a matter of time, the continuing role of cytology
as an adjunctive test (or co-test) and for triage of women with positive hrHPV tests remains to be explored.
The COMPASS trial described by Professor Saville is designed specifically to identify the optimal management
of such women in the context of an immunised population. Yet it will be some years before the full results of
COMPASS become available.

In the interim, in New Zealand we are continuing to prepare for a transition, modelling various testing options,
utilising our own data. We have also been invited to undertake a local pilot study, as part of the COMPASS trial
and will be assessing provider and consumer acceptability and implementation processes in the Auckland region.
The National Cervical Screening Programme will also continue to monitor international experience, especially in
Europe and North America, as we enter into an exciting new era of dual prevention.
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