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Scientific summary

Background

The ARTISTIC (A Randomised Trial In Screening To Improve Cytology) trial, published in 2009, randomised
women undergoing cervical screening with liquid-based cytology (LBC) to either human papillomavirus
(HPV) testing, which was revealed and acted upon if cytology was negative, or concealed at entry and at
the next screening round 3 years later. The study demonstrated that LBC and HPV testing combined was
not superior to LBC alone, over either the initial or two consecutive rounds of cervical screening. Other
trials of HPV testing, which demonstrated that HPV testing was more sensitive than cytology in an initial
prevalence round, used conventional cytology and not LBC. Data from ARTISTIC confirm the very high
negative predictive value of HPV status, and an economic analysis suggested that initial screening for HPV
triaged by cytology would be less costly than cytology-based screening, which relies on repeat cytology for
low-grade abnormalities. One of the key attributes of HPV testing could be prolongation of screening
intervals, as suggested by data from other studies. A particular strength of the ARTISTIC study was an
extensive programme of HPV genotyping in rounds 1 and 2. This extension of the ARTISTIC study to a
third round of screening was performed under two broad headings: the clinical effectiveness and
cost-effectiveness of HPV primary screening.

Clinical effectiveness

1. The cumulative cervical intraepithelial neoplasia (CIN) grade 2 or worse (2+) rates over three
screening rounds.

2. The cumulative rates of CIN2+ in women who were HPV negative at baseline and cytology negative
at baseline.

3. The potential for HPV testing to extend the screening interval.
4. The influence of genotyping on cumulative CIN2+.
5. The potential benefit of using a Hybrid Capture 2 (HC2) cut-off value of 2 rather than 1 relative light

unit (RLU) in maintaining sensitivity but increasing specificity of HPV testing.
6. The potential impact of the UK national HPV vaccination programme on the results of

cervical screening.

Cost-effectiveness

1. To use clinical results from the ARTISTIC trial to inform an evaluation of the cost-effectiveness of various
options for primary HPV screening in England compared with current practice with cervical cytological
screening. The predicted long-term outcomes following the implementation of strategies involving
primary HPV screening were compared with those associated with current screening using
cervical cytology.

Methods

Clinical study
This study comprised an extension of follow-up of the ARTISTIC study cohort into a third screening round,
3 years following round 2. All women were screened with LBC, and HC2 testing for HPV was performed
on LBC residues. HPV genotyping was performed on HC2-positive samples. In round 3, colposcopy was
performed on all women with HPV-positive results and borderline or mild dyskaryosis, and women with
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moderate dyskaryosis or worse. Women with negative cytology, or HPV negative and borderline or mild
dyskaryosis, were returned to routine recall in line with the so-called NHS Sentinel Site protocol for HPV
triage. Colposcopic-guided biopsy was performed in the presence of a colposcopic abnormality and if
CIN2+ was detected the transformation zone was excised by loop excision. In screening round 3, there
was no difference in the management of screening results between the original arms of the trial.

Economic study
The economic analysis utilised a pre-existing, pre-calibrated and validated modelling platform that has
been previously used to evaluate outcomes in Australia, New Zealand, the UK and China. This platform was
then further validated against clinical results from the ARTISTIC trial, after setting up a simulation of the
ARTISTIC cohort at trial entry which reflected the observed age and test outcome distribution in the cohort.
The model was then used to perform a larger simulation of HPV transmission, the natural history of CIN and
cancer, and cervical screening and HPV vaccination in England. Cervical screening, HPV triage, diagnosis
and HPV test-of-cure were modelled using compliance data from registries and NHS HPV Sentinel Sites.
A range of assumptions for HPV and cytology characteristics were used. HPV transmission was simulated
using the second National Survey of Sexual Attitudes and Lifestyles (NATSAL II) survey of sexual behaviour,
and vaccination coverage data since 2008 was incorporated (84% coverage in 12- to 13-year-olds).
Extensive validation was performed against a number of observational data sets. This model was then used
to simulate lifetime outcomes after the introduction of primary HPV screening on a population-wide basis in
England, in unvaccinated cohorts and in cohorts offered vaccination. Several potential triaging strategies
were considered for HPV-positive women: (strategy 1) reflex cytology with triage-negative women followed
in 12 (or 24) months with HPV testing; (strategy 2) as for strategy 1 but women followed up at 12 or
24 months have a HPV test with partial genotyping, and women positive for types 16/18 are referred to
colposcopy; (strategy 3) HPV 16/18 referred to colposcopy at primary screening; and (strategy 4) HPV and
cytology performed adjunctively or ‘co-testing’. In addition, a range of variants on each strategy were
considered, which included consideration of different recommended screening intervals and follow-up
times for triage-negative women. We evaluated the cost-effectiveness of these screening strategies, and
their variants, against a comparator of current screening practice, incorporating detailed data-driven
modelling of compliance to current recommendations. Cross-sectional outcomes, including estimated
rates and case numbers of cervical cancer cases and deaths, biopsies, detected high-grade abnormalities,
colposcopies, and numbers of screening tests, were predicted, after incorporating information on the
population age structure. Detailed sensitivity analyses using one-way and probabilistic sensitivity analysis
were performed on a wide range of input parameters used in the model.

The economic evaluation of primary HPV screening in England took a health services perspective, taking
into account the health services costs associated with population-based screening, management,
diagnosis, and follow-up and treatment of CIN and invasive cancer. A discount rate of 3.5% was used for
costs and effects. Life-years was considered as the primary outcome of the analysis, as supplementary
analysis for quality-adjusted life-years (QALYs) outcomes found substantial variations in outcomes when
alternate health utility weight sets (QALY weights) were considered.

Results

Clinical results
Between January 2006 and June 2009, eligible samples were collected from 8873 women, of whom 71%
had been screened in round 2 and 29% had not been screened since round 1. The median duration of
follow-up was 72.7 months. The proportion with cytological abnormalities was around 5% in round 3,
similar to round 2. The HPV-positive rate, which was 16% in round 1, had fallen to 11% in round 3.

SCIENTIFIC SUMMARY: EXTENDED FOLLOW-UP OF THE ARTISTIC RANDOMISED TRIAL COHORT

iv

NIHR Journals Library www.journalslibrary.nihr.ac.uk



1. The CIN2+ rate in round 3 was 0.74% compared with 2.39% in round 1 and 0.78% in round 2.
The cumulative rate of CIN2+ over three screening rounds was 3.9% [95% confidence interval
(CI) 3.6% to 4.3%] in the revealed arm and 3.7% (95% CI 3.2% to 4.3%) in the concealed arm.

– The cumulative CIN2+ rate for women who were HPV negative at baseline was 0.87% (95% CI
0.70% to 1.06%) after three rounds of screening. This was significantly lower than that for women
with negative cytology: 1.41% (95% CI 1.19% to 1.65%).

– Women who were cytology negative and HPV positive at round 1 continued to develop CIN2+ over
rounds 2 and 3 (3.67% and 2.77%, respectively) at rates twice those of the cohort overall and had a
cumulative CIN2+ rate at 6 years of 7.7%, significantly higher than women who were cytology
positive/HPV negative (3.2%).

– Women who had not been screened in round 2 had a higher CIN2+ rate than those who had been
screened (1.34% and 0.50%, respectively).

2. For women who were HPV positive at baseline, the cumulative CIN2+ rate was 20.1%. The cumulative
rate of CIN2+ over three rounds and 6 years of follow-up in HPV-negative women (0.87%) was similar
to that for women with negative baseline cytology after round 2 and 3 years (0.78%), clearly
demonstrating an extended period of protection by a negative HPV result compared with a negative
cytology report.

3. The influence of different genotype groups in terms of cumulative CIN2+ after three rounds is clearly
shown by significant differences between 16 alone, 16/18, 31/33/45/52/58, and other high-risk types.
Women who were HPV-type 16 positive at entry had a cumulative CIN2+ rate over three rounds of
43.6%, compared with 20.1% for all HPV-positive tests. Repeat detection of a specific genotype, that is
to say true persistence, was associated with a higher CIN2+ rates than HC2-positive persistence with
different type-specific infection in different rounds.

4. If screening were HPV-based [HC2 relative light unit/mean control (RLU/Co 1)] with cytology triage,
4.9% would be referred for borderline+ based on ARTISTIC data. If women with negative cytology
were referred based on reflex typing for 16, 18, 31, 33, 45, 52, 58, then 87% of CIN2+ would be
detected but the colposcopy referral rate would almost double.

5. Using a HC2 cut-off of RLU/Co ≥ 2 would maintain acceptable sensitivity and result in 16% fewer
HPV-positive results.

6. By combining data from the published randomised trial of Cervarix™, the vaccine used in the UK
vaccination programme (until 2012), with genotyping data from ARTISTIC, it can be estimated that
70% of CIN2+ would be prevented in vaccinated women and this is seen in all three rounds. At current
rates of vaccination coverage (∼80%) in 12- to 13-year-olds, there would be a reduction in CIN2+ of
about 55%. A far smaller proportion of low-grade cytological abnormalities would be prevented by
vaccination, as these are associated with lower rates of underlying HPV 16/18.

Economic results
Most of the primary HPV screening strategies examined were cost saving in both unvaccinated and
vaccinated cohorts, and many of the strategies also resulted in an increase in predicted life-years saved in
the population. Overall, the cost savings compared with current practice were predicted to be slightly
higher in vaccinated cohorts, varying from 9% (strategy 4) to 22% (strategy 1) in vaccinated cohorts and
from 7% (strategy 4) to 18% (strategy 1) in unvaccinated cohorts. The most effective strategy involving
HPV as the sole primary screening test incorporated partial genotyping for HPV 16/18 at the primary
screening step, and direct referral of women positive for these types to colposcopy (strategy 3). In
unvaccinated cohorts, the genotyping strategy is predicted to result in a 20% increase in the number of
colposcopies performed in England due to the immediate referral of HPV-16/18 women at the primary
screening step, but in vaccinated cohorts the number of colposcopy referrals is predicted to be lower than
current practice. The increase in colposcopies in unvaccinated cohorts for the partial genotyping strategy
S3 suggests that using cytology as a reflex triage test for oncogenic HPV positive women may be, in
practice, more feasible in England.
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In general, strategies for which HPV is used as the sole primary screening test were found to be both cost
and life-years saving, if attention was paid to the optimal combination of screening interval (5- or 6-yearly)
and follow-up interval (12 or 24 months) for HPV-positive, cytology-negative (‘intermediate risk’) women.
For all strategies in which HPV is used as the sole primary screening test, decreasing the follow-up interval
for HPV-positive/cytology-negative risk women from 24 to 12 months increased the overall effectiveness of
primary HPV screening. If 24-month follow-up is retained, the (relative) loss of effectiveness can be partly
compensated for by decreasing the screening interval from 6-yearly to 5-yearly, although this was generally
a less effective approach than optimising the follow-up of intermediate risk women by decreasing the
follow-up interval. Having a recommended follow-up of 12 months in intermediate risk women resulted
in between 73–113 and 37–41 additional life-years saved per 100,000 women in unvaccinated and
vaccinated cohorts, respectively, when compared with the corresponding strategy with 24-month
follow-up. Having a recommended routine screening interval of 5 years was the next most effective
variation, and resulted in 40–45 and 20–21 additional life-years saved per 100,000 women in
unvaccinated and vaccinated cohorts, respectively, when compared with the corresponding strategy
with 6-yearly screening.

In exploratory analysis, strategies for which cytology screening was retained until either age 30 or 35 years,
and for which a switch to primary HPV screening was implemented in older women, were predicted to be
of somewhat higher costs and intermediate effectiveness than those associated with full implementation
of primary HPV screening from age 25 years, even for unvaccinated cohorts. This exploratory finding
suggests that implementation from age 25 years of the appropriate strategy for primary HPV screening has
the potential to optimise cost and life-year savings in England. However, this finding should be interpreted
with caution as it depends on assumptions made about screening behaviour and compliance with
recommendations at the ‘switch over’ point, particularly in relation to management of women already
undergoing follow-up at the time of the ‘switch’. Further analysis, using detailed protocols for the
proposed recommendations underpinning such ‘switching’, would be required to confirm this finding.

The most influential factors in sensitivity analysis were test characteristics and compliance with follow-up
for HPV-positive, cytology-triage-negative (‘intermediate risk’) women.

Probabilistic sensitivity analysis for the range of potential costs of screening, diagnosis and treatment was
conducted. In vaccinated cohorts, strategies 1–3 (but not strategy 4) were cost saving under all sets of cost
assumptions and strategy variants considered; in unvaccinated cohorts, strategy 1 and strategy 2 were
cost saving under most sets of assumptions but strategy 3 (and strategy 4), with 12 months’ follow-up of
HPV-positive, triage-negative women, were more costly than current practice under some, but not all, sets
of cost assumptions. In supplementary analysis, calculated QALYs were widely divergent depending on the
health-state utility weight set used, but under some conditions these weights modified the calculated
effectiveness (in terms of quality-adjusted life-years saved) of HPV screening.

Conclusions

The extended ARTISTIC study has provided valuable insights into several key areas. The first is the longer
interval of protection by a HPV-negative result than that of a cytology-negative result (6 rather than
3 years), as evidenced by the lower cumulative rate of CIN2+. The data also provide evidence that
HPV-negative women aged 50 years could be safely rescreened after 10 years rather than 5. This is an
important consideration in relation to HPV testing as a replacement for cytology as the initial screening
test. The risk of cumulative CIN2+ following a HPV-positive/cytology-negative result means that optimal
strategies will balance the need for surveillance with the potential benefit of immediate intervention.
The genotyping data are also relevant to the possible use of HPV typing to select women, for example
HPV 16/18 positive, for colposcopic assessment followed by return to routine recall if colposcopy negative.
A HC2 cut-off of 2RLU/Co instead of the manufacturer’s recommended cut-off of 1 would be clinically
beneficial in terms of an optimal balance between sensitivity and specificity.
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The extended ARTISTIC data indicate that HPV vaccination with Cervarix™ at the current rates of
vaccination in 12- to 13-year-olds could be expected to prevent the majority of CIN2+ lesions resulting in
an eventual two-thirds reduction in CIN2+.

Modelled analysis predicts that primary HPV screening would be both more effective and cost saving
compared with current practice with cervical cytology for a number of potential strategies in both
unvaccinated and vaccinated cohorts. Compliance with surveillance and optimal management of
HPV-positive/cytology-negative women after primary HPV screening is of key importance. This study and
the economic evaluation lend support to convert from cytology to HPV-based screening, piloting of which
commenced in the English programme in the second quarter of 2013.

Study registration

This trial is registered as ISRCTN25417821.

Funding

This project was funded by the NIHR Health Technology Assessment programme and will be published in
full in Health Technology Assessment; Vol. 18, No. 23. See the NIHR Journals Library programme website
for further project information.

HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 23 (SCIENTIFIC SUMMARY)

vii
© Queen’s Printer and Controller of HMSO 2014. This work was produced by Kitchener et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.





Health Technology Assessment HTA/HTA TAR

ISSN 1366-5278 (Print)

ISSN 2046-4924 (Online)

Five-year impact factor: 5.804

Health Technology Assessment is indexed in MEDLINE, CINAHL, EMBASE, The Cochrane Library and the ISI Science Citation Index and is
assessed for inclusion in the Database of Abstracts of Reviews of Effects.

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).

Editorial contact: nihredit@southampton.ac.uk

The full HTA archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hta. Print-on-demand copies can be purchased from the
report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Health Technology Assessment journal
Reports are published in Health Technology Assessment (HTA) if (1) they have resulted from work for the HTA programme, and (2) they
are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search appraisal and synthesis methods (to
minimise biases and random errors) would, in theory, permit the replication of the review by others.

HTA programme
The HTA programme, part of the National Institute for Health Research (NIHR), was set up in 1993. It produces high-quality research
information on the effectiveness, costs and broader impact of health technologies for those who use, manage and provide care in the NHS.
‘Health technologies’ are broadly defined as all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care.

The journal is indexed in NHS Evidence via its abstracts included in MEDLINE and its Technology Assessment Reports inform National Institute
for Health and Care Excellence (NICE) guidance. HTA research is also an important source of evidence for National Screening Committee (NSC)
policy decisions.

For more information about the HTA programme please visit the website: www.hta.ac.uk/

This report
The research reported in this issue of the journal was funded by the HTA programme as project number 98/04/99. The contractual start date
was in April 2008. The draft report began editorial review in September 2012 and was accepted for publication in July 2013. The authors have
been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The HTA editors and publisher have
tried to ensure the accuracy of the authors' report and would like to thank the reviewers for their constructive comments on the draft
document. However, they do not accept liability for damages or losses arising from material published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the HTA programme
or the Department of Health. If there are verbatim quotations included in this publication the views and opinions expressed by the
interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC, the HTA
programme or the Department of Health.

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Kitchener et al. under the terms of a commissioning
contract issued by the Secretary of State for Health. This issue may be freely reproduced for the purposes of private research and
study and extracts (or indeed, the full report) may be included in professional journals provided that suitable acknowledgement
is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre,
Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



Editor-in-Chief of Health Technology Assessment and NIHR  
Journals Library

Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the HTA Programme, UK

NIHR Journals Library Editors

Professor Ken Stein Chair of HTA Editorial Board and Professor of Public Health, University of Exeter Medical 
School, UK

Professor Andree Le May Chair of NIHR Journals Library Editorial Group (EME, HS&DR, PGfAR, PHR journals)

Dr Martin Ashton-Key Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK

Professor Matthias Beck Chair in Public Sector Management and Subject Leader (Management Group),  
Queen’s University Management School, Queen’s University Belfast, UK

Professor Aileen Clarke Professor of Public Health and Health Services Research, Warwick Medical School,  
University of Warwick, UK

Dr Tessa Crilly Director, Crystal Blue Consulting Ltd, UK

Dr Peter Davidson Director of NETSCC, HTA, UK

Ms Tara Lamont Scientific Advisor, NETSCC, UK

Professor Elaine McColl Director, Newcastle Clinical Trials Unit, Institute of Health and Society,  
Newcastle University, UK

Professor William McGuire Professor of Child Health, Hull York Medical School, University of York, UK

Professor Geoffrey Meads Professor of Health Sciences Research, Faculty of Education, University of Winchester, UK

Professor Jane Norman Professor of Maternal and Fetal Health, University of Edinburgh, UK

Professor John Powell Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK

Professor James Raftery Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine, 
University of Southampton, UK

Dr Rob Riemsma Reviews Manager, Kleijnen Systematic Reviews Ltd, UK

Professor Helen Roberts Professorial Research Associate, University College London, UK

Professor Helen Snooks Professor of Health Services Research, Institute of Life Science, College of Medicine, 
Swansea University, UK

Please visit the website for a list of members of the NIHR Journals Library Board: 
www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact: nihredit@southampton.ac.uk



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (Web PDFs for NIHR Journals Library article summaries \(executive summary, scientific summary, lay summary\). RGB colour space, low-resolution images.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


