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Scientific summary

Background

Venous access devices are used for patients receiving long-term chemotherapy. These include centrally
inserted tunnelled catheters or Hickman-type devices (Hickman), peripherally inserted central catheters
and centrally inserted totally implantable venous access device (PORTs). It is unclear which is the best
device from an efficacy, a safety and a health economics perspective.

Objectives

The specific objectives were to determine:

l whether or not peripherally inserted central catheters are non-inferior to Hickman with regard to
complication rates

l whether or not PORTs are superior to Hickman with regard to complication rates
l whether or not PORTs are superior to peripherally inserted central catheters with regard to

complication rates
l the cost-effectiveness of Hickman, peripherally inserted central catheters and PORTs
l the acceptability of Hickman, peripherally inserted central catheters and PORTs to patients and

clinical staff.

Methods

An open, multicentre, randomised controlled trial of the three devices was undertaken in adult patients
(aged ≥ 18 years) receiving chemotherapy (minimum duration of 12 weeks) for either a solid or a
haematological malignancy. Four randomised options were available: (1) Hickman versus peripherally
inserted central catheters versus PORTs, (2) peripherally inserted central catheters versus Hickman,
(3) PORTs versus Hickman and (4) PORTs versus peripherally inserted central catheters. These patients
formed the basis of the three comparisons: (1) peripherally inserted central catheters versus Hickman,
(2) PORTs versus Hickman and (3) PORTs versus peripherally inserted central catheters. Following device
insertion, patients were monitored until the device was removed (up to a period of 12 months). Pre- and
post-trial qualitative studies using patient focus groups and staff interviews were conducted to explore
views about participation in the trial and the acceptability of the three devices. An economic evaluation
was performed from the perspective of the NHS to determine the cost-effectiveness. Statistical analysis
and within-trial cost-effectiveness analysis were performed for each of the three comparisons.

Outcome measures

The primary end point was complication rate, a composite of the inability to aspirate blood, venous
thrombosis, pulmonary embolism related to the device, infection associated with the device (suspected,
confirmed or exit site), mechanical failure (line fracture, line separation from the chest wall port, exposure
of the line cuff, exposure of the chest wall port or breakdown of the wound, chest wall port flip, line
fallen out or line migration requiring intervention) and other complications. Secondary outcomes included
incidence of individual complications, complications per catheter-week, time to first complication and
duration of chemotherapy treatment interruptions. Quality of life was assessed using the EuroQoL-5
Dimensions, three-level version, the European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire C30, and a study-specific Venous Access Device Questionnaire.
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Results

Peripherally inserted central catheters versus Hickman
Similar overall complication rates were reported across the two arms (52% with peripherally inserted
central catheters and 49% with Hickman). However, it could not be concluded that peripherally inserted
central catheters were significantly non-inferior to Hickman in terms of complication rate (odds ratio
1.15, 95% confidence interval 0.78 to 1.71). Overall, peripherally inserted central catheters were in situ
for a shorter duration than Hickman (with a difference in median of 25 days). When this was taken
into account, peripherally inserted central catheters were found to be associated with higher rates of
complications per catheter-week (0.12 ± 0.02 complications) than Hickman (0.07 ± 0.01 complications).
Device removal as a result of complications was common in both arms (42% of patients in the peripherally
inserted central catheters arm and 32% of patients in the Hickman arm). Peripherally inserted central
catheters were associated with higher rates of an inability to aspirate blood (21% peripherally inserted
central catheters vs. 16% Hickman) and mechanical failure (11% peripherally inserted central catheters
vs. 8% Hickman) than Hickman. By contrast, Hickman was associated with higher rates of all types of
infections than peripherally inserted central catheters (11.3% peripherally inserted central catheters vs.
37% Hickman). Similar rates of venous thrombosis, pulmonary embolism and other complications were
reported. Venous thrombosis was uncommon (6% peripherally inserted central catheters vs. 5% Hickman).
There was no significant difference in quality of life as measured by the EuroQoL-5 Dimensions or the
European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire C30. The
device-specific quality-of-life instrument did show a significant benefit in favour of Hickman for 2 of
the 16 questions (i.e. hygiene and hobbies), but this significance was lost when adjusted for multiple testing.
The use of peripherally inserted central catheters was associated with a substantially lower cost (–£1553)
and decrement in quality-adjusted life-years gained (–0.009) than the use of Hickman; the difference in
quality-adjusted life-years gained was not statistically significant. Compared with Hickman, peripherally
inserted central catheters were associated with an incremental cost-effectiveness ratio of £172,556
saved per quality-adjusted life-year lost and, based on a cost-effectiveness ceiling ratio of £20,000,
a net monetary benefit of £1373.

PORTs versus Hickman
PORTs were found to be statistically significantly superior to Hickman in terms of complication rate
(odds ratio 0.54, 95% confidence interval 0.37 to 0.77). Overall, PORTs were in situ for a substantially
longer period than Hickman (with a difference in median of 202 days). When this was taken into
account, PORTs were found to be associated with 0.02 ± 0.00 complications per catheter-week,
compared with 0.06 ± 0.01 complications per catheter-week in the Hickman arm. Device removal as a
result of complications was far less frequent in the PORTs arm (14%) than in the Hickman arm (32%).
Both arms reported similar rates of the inability to aspirate blood (15% PORTs vs. 14% Hickman) and
other complications (5% PORTs vs. 6% Hickman). PORTs were associated with substantially lower rates
of laboratory-confirmed bloodstream infection (5% PORTs vs. 16% Hickman), exit site infection (4%
PORTs vs. 9% Hickman) and mechanical failure (0.8% PORTs vs. 3% Hickman) than Hickman. However,
suspected catheter-related bloodstream infection was slightly higher in the PORTs arm (8%) than in the
Hickman arm (5%). Venous thrombosis was rare and was reported in 1% of the patients in the PORTs
and in 2% of patients in the Hickman arm. We found no significant difference in the quality of life as
measured by the EuroQoL-5 Dimensions or the European Organisation for Research and Treatment
of Cancer Quality of Life Questionnaire C30. By contrast, the device-specific quality-of-life instrument
did show a significant benefit in favour of PORTs for 11 of the 16 questions. PORTs were associated
with lower cost than Hickman (–£45) and a small increment in quality-adjusted life-years gained (0.004).
PORTs dominate Hickman. This was alongside a lower complications rate (difference of 14%), resulting
in an incremental cost of £1.36 per complication averted. Compared with Hickman, PORTs were
associated with an incremental cost-effectiveness ratio of –£11,250 per quality-adjusted life-year
gained (note that a negative incremental cost-effectiveness ratio in this case was because PORTs were
dominant) and, based on a cost-effectiveness ceiling ratio of £20,000, a net monetary benefit of £125.
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PORTs versus peripherally inserted central catheters
PORTs were found to be statistically significantly superior to peripherally inserted central catheters
in terms of complication rate (odds ratio 0.52, 95% confidence interval 0.33 to 0.83). Overall, PORTs
were in situ for a substantially longer period than peripherally inserted central catheters (difference
in median of 274 days). When this was taken into account, PORTs were found to be associated with
0.05 ± 0.02 complications per catheter-week, compared with 0.13 ± 0.02 complications per catheter-
week in the peripherally inserted central catheters arm. Device removal as a result of complications
was less frequent in the PORTs arm (24%) than in the peripherally inserted central catheters arm
(38%). The PORTs arm was associated with a lower rate of the inability to aspirate blood (16%)
than the peripherally inserted central catheters arm (19%). Although infection rates (any type) were
reported in a greater proportion of PORTs patients than in peripherally inserted central catheters
patients (12% of PORTs patients vs. 8% of peripherally inserted central catheters patients), the mean
number of infections per catheter-week was similar when device time in situ was taken into account
(0.02 infections in both arms; data not shown). Venous thrombosis was reported in 2% of patients
in the PORTs arm compared with 11% of patients in the peripherally inserted central catheters arm;
this difference in complication rates was statistically significant. Mechanical failure was reported in
3% of patients in the PORTs arm, compared with 11% of patients in the peripherally inserted central
catheters arm. We found no significant difference in the quality of life as measured by the EuroQoL-5
Dimensions or the European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire C30. By contrast, the device-specific quality-of-life instrument did show a significant
benefit in favour of PORTs for 8 of the 16 questions. PORTs were associated with an incremental
cost of £1665 when compared with peripherally inserted central catheters, and a small decrement
in quality-adjusted life-years gained (–0.018); this difference in quality-adjusted life-years was not
statistically significant. PORTs are dominated by peripherally inserted central catheters. However,
this was alongside a lower complications rate (difference of 15%), resulting in an incremental cost of
£104 per complication averted. Compared with peripherally inserted central catheters, PORTs were
associated with an incremental cost-effectiveness ratio of –£56 per quality-adjusted life-year gained
(note that a negative incremental cost-effectiveness ratio in this case was because PORTs were dominated)
and, based on a cost-effectiveness ceiling ratio of £20,000, a net monetary benefit of –£2025.

Qualitative study
The pre-trial qualitative study identified a number of issues (e.g. logistics and complexity of service
delivery, need for education and training, and lack of equipoise) that had the potential to present
significant barriers to recruitment. As a result, the remit of the role of the Cancer and Venous Access
(CAVA) champion was developed to encompass not only recruitment and randomisation, but also
co-ordination and facilitation of device insertion appointments, communication and liaison across
specialties, and education and dissemination of knowledge. Effective training models and manikins
were also shared between centres, and additional meetings between the chief investigator and
haematologists were undertaken to address issues around equipoise. The post-trial qualitative work
showed that, although all three devices presented challenges for staff and patients, all three were
regarded as acceptable and preferable to peripheral cannulation. PORTs were acknowledged to
be more challenging from a clinical and management perspective; however, clinical staff favoured them
because they were seen as being better for patients. Indeed, staff were very well-attuned to patient
experiences and cited the same practical conveniences of PORTs, as well as the emotional and
psychological benefits of a less conspicuous or obtrusive device that patients themselves raised.

Limitations

The change in landscape of clinical practice over the duration of the CAVA trial had an impact on
recruitment to the trial. Peripherally inserted central catheters were becoming the preferred option
to Hickman. This resulted in under-recruitment to one of the three comparisons (peripherally inserted
central catheters vs. Hickman) and, subsequently, a lack of adequate power (64%) in the non-inferiority
comparison between the two devices.
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The CAVA trial was pragmatic in nature. There was heterogeneity in how these devices were placed
and managed. This, coupled with a possible learning curve with use of PORTs in many centres, may
have led to higher than expected complications rates. There was also heterogeneity among the patient
population, specifically the inclusion of patients with solid tumours and haematological malignancies.
Patients with haematological malignancies constituted only a very small proportion of the CAVA trial
population, but, among these patients, high infection rates were observed. However, we did not have
sufficient data to draw firm conclusions on this subpopulation.

Conclusions

PORTS appear a better option for most patients based on a lower complication rate than the other
two devices. The device-specific quality-of-life questionnaire showed significant differences in favour
of PORTs, which were also supported by the post-trial qualitative research. The health economic
benefits of PORTs were less clear from the perspective of quality-adjusted life-years gained; neither
the EuroQoL-5 Dimensions nor the European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire C30 instruments were sensitive to any of the device-related complications.
However, dependent on the willingness to pay, PORTs may be considered cost-effective from the
perspective of complications averted. Peripherally inserted central catheters should be considered a
cost-effective option when compared with Hickman.

Future work

The deliverability of a PORTs service merits further study to understand the barriers to and methods
of improving the service. In addition, efforts should be directed to reducing this cost before
widespread adoption can be recommended. Attention should be focused on the extension of the role
of the peripherally inserted central catheter nursing groups to include Hickman and PORTs. There are
several centres that have developed successful delivery models where this has worked. There is an
urgent need for an agreed protocol on the choice, placement and maintenance of these devices.
Furthermore, it is worth exploring the value of PORTs in other indications such as computerised
tomography contrast imaging, parenteral nutrition and renal dialysis.

Trial registration

This trial is registered as ISRCTN44504648.

Funding

This project was funded by the National Institute for Health Research (NHIR) Health Technology
Assessment programme and will be published in full in Health Technology Assessment; Vol. 25, No. 47.
See the NIHR Journals Library website for further project information.

SCIENTIFIC SUMMARY: THE CAVA THREE-ARM RCT

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

vi



Health Technology Assessment

ISSN 1366-5278 (Print)

ISSN 2046-4924 (Online)

Impact factor: 4.014

Health Technology Assessment is indexed in MEDLINE, CINAHL, EMBASE, the Cochrane Library and Clarivate Analytics
Science Citation Index.

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

Editorial contact: journals.library@nihr.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
Health Technology Assessment (HTA) research is undertaken where some evidence already exists to show that a technology can
be effective and this needs to be compared to the current standard intervention to see which works best. Research can evaluate
any intervention used in the treatment, prevention or diagnosis of disease, provided the study outcomes lead to findings that
have the potential to be of direct benefit to NHS patients. Technologies in this context mean any method used to promote
health; prevent and treat disease; and improve rehabilitation or long-term care. They are not confined to new drugs and include
any intervention used in the treatment, prevention or diagnosis of disease.

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.

This report
The research reported in this issue of the journal was funded by the HTA programme as project number 11/67/01. The
contractual start date was in March 2013. The draft report began editorial review in April 2020 and was accepted for publication
in December 2020. 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 and Social Care. 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 and Social Care.

Copyright © 2021 Wu et al. This work was produced by Wu et al. under the terms of a commissioning contract issued by the
Secretary of State for Health and Social Care. This is an Open Access publication distributed under the terms of the Creative
Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction and adaption in any
medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication
must be cited.

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

https://creativecommons.org/licenses/by/4.0/


NIHR Journals Library Editor-in-Chief

NIHR Journals Library Editors

Professor Ken Stein   Professor of Public Health, University of Exeter Medical School, UK

Professor John Powell Chair of HTA and EME Editorial Board and Editor-in-Chief of HTA and EME journals.
Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK, and Professor of 
Digital Health Care, Nuffield Department of Primary Care Health Sciences, University of Oxford, UK 

Professor Andrée Le May  Chair of NIHR Journals Library Editorial Group (HS&DR, PGfAR, PHR journals) and 
Editor-in-Chief of HS&DR, PGfAR, PHR journals

Professor Matthias Beck  Professor of Management, Cork University Business School, Department of Management
and Marketing, University College Cork, Ireland

Dr Tessa Crilly  Director, Crystal Blue Consulting Ltd, UK

Dr Eugenia Cronin   Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson   Consultant Advisor, Wessex Institute, University of Southampton, UK

Ms Tara Lamont   Senior Scientific Adviser (Evidence Use), Wessex Institute, University of Southampton, UK

Dr Catriona McDaid  Senior Research Fellow, York Trials Unit, Department of Health Sciences, University of York, UK

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

Professor Geoffrey Meads   Emeritus Professor of Wellbeing Research, University of Winchester, 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   Professor of Child Health Research, UCL Great Ormond Street Institute of Child Health, UK

Professor Jonathan Ross  Professor of Sexual Health and HIV, University Hospital Birmingham, UK

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

Professor Ken Stein   Professor of Public Health, University of Exeter Medical School, UK

Professor Jim Thornton  Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences, 
University of Nottingham, UK 

Please visit the website for a list of editors: www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact:  journals.library@nihr.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
  /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

  /CreateJDFFile 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




