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1. Summary of the impact (indicative maximum 100 words)

Queen Mary research has contributed to the decision to replace cytological screening for the
human papillomavirus (HPV), which causes cervical cancer, with more effective primary screening
for the presence of the virus. As a result, programmes to convert to primary HPV cervical
screening are being introduced around the world. European guidelines published in 2015
recommend primary HPV screening for over 100,000,000 eligible women. Primary HPV testing
was introduced in 2014 in Turkey, in 2017 in the Netherlands and Australia, and was fully rolled out
in Wales in 2018, England in 2019, and Scotland in 2020. In 2020, the American Cancer Society
changed its cervical cancer screening guidelines to recommend primary HPV screening. This will
affect approximately 86,000,000 women in the US. It is estimated that HPV primary screening in
the NHS will prevent around 600 new cases of cervical cancer each year.

2. Underpinning research (indicative maximum 500 words)

Cervical cancer is the fourth most common female cancer worldwide, with 570,000 estimated new
cases in 2018. The commonest cause of cervical cancer is the human papillomavirus (HPV).
Cytological screening for HPV was introduced in the UK in 1988. However, its sensitivity for high-
grade lesions is lower than assumed and the rate of false positives is relatively high, resulting in
unnecessary treatments, interventions and anxiety. Thus, research efforts worldwide have focused
on finding alternatives with fewer side effects and greater accuracy, such as primary HPV
screening.

Evaluation of primary HPV screening

In a series of publications since 2003, Prof. Cuzick and his team, with international collaborators,
reported the results of the HART, Hammersmith, New Technologies for Cervical Cancer Screening
(NTCC), and POBASCAM studies, and conducted meta-analyses comparing conventional cytology
with primary HPV cervical screening. Long-term follow up of over 11,000 women in UK general
practices in the HART study showed that, after five years, women HPV positive at baseline were
more likely to develop high grade cervical neoplasia than women with negative HPV screening
results [3.1]. In the Hammersmith study, follow up of nearly 3,000 women showed that HPV testing
offered excellent protection from high grade cervical neoplasia for at least six years after a
negative test [3.2]. The NTCC randomised controlled trial, conducted in nine Italian centres,
compared several HPV based screening strategies in women in two different age groups over two
recruitment phases [3.3].

A meta-analysis in 2008 pooled relative sensitivity and specificity estimates from a number of
randomised and nonrandomised studies from the past decade and demonstrated a 14% higher
sensitivity of HPV DNA testing compared with cytology. In the POBASCAM trial published in 2012
[3.4], Cuzick and colleagues showed that implementation of HPV DNA testing in cervical screening
leads to earlier detection of clinically relevant high grade neoplasia which, if adequately treated,
improves protection against more severe grade neoplasia and cervical cancer. The report
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concluded that HPV testing should be implemented for all women aged 229. A long term follow up
of four European studies (including POBASCAM and NTCC) published in 2014 showed that HPV
based screening provides 60-70% greater protection against cervical carcinomas than cytology,
and supported the initiation of HPV based screening from age 30 [3.5].

Evaluation of cost-effectiveness

In a 2012 paper published in the BMJ [3.6], Prof. Sasieni and colleagues assessed the cost
effectiveness of primary HPV screening compared with cytology screening in European settings.
The work, based on a Dutch microsimulation model, showed that primary HPV screening was the
preferred test for women over age 30 in multiple scenarios, and concluded that most European
countries should consider switching to primary HPV screening.

Thus, Queen Mary's research validated the use of primary HPV screening to replace cytology
testing in screening programmes.

3. References to the research (indicative maximum of six references)
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for the detection of high-grade cervical intraepithelial neoplasia and cancer: final results of the
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https://doi.org/10.1016/S1470-2045(11)70296-0
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microsimulation model. The BMJ, 344, e670. https://doi.org/10.1136/bmj.e670

Evidence of the quality of the research

[EQR.1] Cuzick, J. (1 April 2004-31 March 2009). Epidemiology, Maths and Statistics Unit
[C569/A5030]. Cancer Research UK. Programme Grant. GBP3,387,222.

[EQR.2] Sasieni, P. (1 April 2009-31 March 2014). Cervical Screening and HPV Control
[C8162/A10406]. Cancer Research UK. Programme Grant. GBP2,349,731.

[EQR.3] Cuzick, J. (1 April 2009-31 March 2014). Prevention of Hormone Related Cancers
[C569/A10404]. Cancer Research UK. Programme Grant. GBP5,309,642.

[EQR.4] Moss, S. (1 May 2013-31 December 2017). HPV Primary Screening Pilot [EMSH1CA4R].
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4. Details of the impact (indicative maximum 750 words)

Queen Mary’s research has been instrumental in effecting the decision to replace cytological
screening with primary HPV screening. This fundamental innovation is how being implemented or
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planned in national screening programmes around the world.

Informing international clinical guidelines

In Europe

The European Commission’s 2015 ‘European guidelines for quality assurance in cervical cancer
screening. Second Edition - Supplements’, co-authored by Prof. Cuzick, recommend primary HPV
screening [5.1]. In the UK, the Advisory Committee for Cervical Screening concluded that “there is
grade A evidence to support a switch from primary cytology to primary HPV testing in cervical
screening. This should save life years and cost less” [5.2]. Its recommendation [5.2] was that HPV
testing should replace cytological testing, based on “studies showing the effectiveness of HPV
testing for cervical cancer screening” [3.4, 3.6], as reported by the BMJ in 2012. The algorithm,
produced by Queen Mary’s Prof. Moss, remains the national screening service protocol [5.3].

In the US

The United States Preventive Services Task Force 2018 cervical cancer screening guidelines also
recommend HPV testing alone as a first-line screening test to detect cervical cancer and pre-
cancer [5.4], citing Queen Mary’s work [3.3-3.5]. In 2020 the American Cancer Society published
new guidelines, citing references [3.3] and [3.5], recommending primary HPV testing every 5 years
for the 86,000,000 American women aged 25-64 [5.5].

Reshaping cervical cancer screening programmes worldwide

In Europe

Cuzick was a member of the international advisory board for the primary HPV screening
programme set up in Turkey between 2014 and 2016, from which 4,000,000 women had
benefitted by 2019 [5.6]. In the Netherlands, following the European Commission’'s 2015
guidelines, HPV primary screening commenced in 2017. 500,000 women participate in cervical
screening each year [5.7]. In other parts of Europe (where the eligible population numbers are
approximately 106,500,000 women of screening age), as of 2016, HPV is the primary screening
test offered by some programmes in areas of Denmark, Finland, Italy, and Sweden, Romania and
Malta (co-testing with cytology) and in Portugal (both as a stand-alone and in co-testing) [5.8].

Following a successful pilot study using a protocol written by Moss, primary HPV screening was
put in place across Wales in September 2018 [5.9], England in December 2019 [5.10], and
Scotland in March 2020 [5.11]. The decision was based on the “grade A” research evidence [3.4,
3.6] provided to the UK Advisory Committee for Cervical Screening in 2015 [5.2]. It is estimated
that HPV primary screening in the NHS will prevent around 600 new cases of cervical cancer each
year.

In Australia

Cuzick’s work [3.3-3.5] led to the decision to commence HPV primary screening in Australia, in
December 2017 for women aged 25-74 every 5 years. An estimated additional 4,000 high and
more severe grade cervical neoplasia cases and 129 cases of invasive cervical cancer are
detected each year [5.12].

5. Sources to corroborate the impact (indicative maximum of 10 references)
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