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Abstract

achieve an acceptable level of biosecurity is welcome.

Patient isolation, Critical pathway

Background: Highly infectious diseases (HIDs) are defined as being transmissible from person to person, causing
life-threatening illnesses and presenting a serious public health hazard. The sampling, handling and transport of
specimens from patients with HIDs present specific bio-safety concerns.

Findings: The European Network for HID project aimed to record, in a cross-sectional study, the infection control
capabilities of referral centers for HIDs across Europe and assesses the level of achievement to previously published
guidelines. In this paper, we report the current diagnostic capabilities and bio-safety measures applied to diagnostic
procedures in these referral centers. Overall, 48 isolation facilities in 16 European countries were evaluated.
Although 81% of these referral centers are located near a biosafety level 3 laboratory, 11% and 31% of them still
performed their microbiological and routine diagnostic analyses, respectively, without bio-safety measures.

Conclusions: The discrepancies among the referral centers surveyed between the level of practices and the
European Network of Infectious Diseases (EUNID) recommendations have multiple reasons of which the interest of
the individuals in charge and the investment they put in preparedness to emerging outbreaks. Despite the fact that
the less prepared centers can improve by just updating their practice and policies any support to help them to
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Findings

Background

A highly infectious disease (HID), such as severe acute
respiratory syndrome (SARS) [1], Lassa fever [2], or
other hemorrhagic fever [3,4], is defined as transmissible
from person to person, causes a life-threatening illness,
presents a serious hazard in healthcare settings and in
the community and requires specific control measures
[5]. Suspected HID patients should be managed in spe-
cialized isolation facilities, such as “high-level isolation
units” [5].
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To prepare the hospital management of HIDs for pos-
sible future outbreaks, the European Union (EU) re-
cently funded the European Network of Infectious
Diseases (EUNID) [5]. Following EUNID, the European
Network for Highly Infectious Diseases (EuroNHID), a
new EU-funded project, performed a cross-sectional
study analysis of European isolation facilities. The spe-
cific mission of EuroNHID is to prepare and support iso-
lation facilities to provide appropriate infection control
measures and strategies for health care worker (HCW)
safety during care to patients with suspected and con-
firmed HIDs.

The appropriate management of HID cases requires
high-level diagnostic capabilities.
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In 2009, the EUNID has reached a consensus on
recommended biosafety procedures for the entire diag-
nostic process, from specimen sampling to the transport
of laboratories [6]. The aim of this paper is to report the
current inventory of the diagnostic capabilities and in-
fection control procedures for the appropriate and safe
handling of specimens in 48 isolation facilities in 16
European countries who participated to the cross-
sectional study of the EuroNHID.

Methods

Settings and participants

At the beginning of the project, national health autho-
rities in all of the European countries were asked to sug-
gest a physician with expertise in HID management as a
project partner and to identify all the isolation facilities
as referral centers for HID in his country. To survey
only isolation facilities identified by national health au-
thorities for the referral and management of HIDs, we
requested official documents in which these hospitals
are clearly indicated.
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Data collection
The data were collected during on-site visits using
checKklists specifically developed during the first year of
the project [7]. The checklists were drafted by the stee-
ring committee members (including partners from
France, Germany, Greece and the United-Kingdom) and
then discussed with and approved by all of the partners.
The coordination team (based at the National Institute
for Infectious Diseases in Rome, Italy) considered the
strength scores of these assessments to be indispensable.
On-site visits were performed by the project coordi-
nator assisted, when feasible, by the project partner of
the explored country from February-November 2009.

Objectives and data analysis

The objective of the project was to assess the level of
achievement of each surveyed facility to previously pub-
lished guidelines [5,6]. With this aim, a standard evalua-
tion form was developed. In this form, all of the
data were summarized in main topics, and for each
topic, an evaluation score was assigned that represented

Table 1 Diagnostic capabilities, appropriate location and procedures for microbiological and routine tests in 48

referral center for HID in 16 European countries

Diagnostic capabilities

Evaluation score*

A Fully/mostly B Partially C Not
Achieved achieved Achieved
N (%) N (%) N (%)
Topic 1: The isolation facility has access to BSL-4 labs or capabilities/protocols 11/48 (23) 30/48 (62) 7/48 (15)
for the safe and appropriate handling of group 4 agent specimens for diagnosis
Topic 2: The isolation facility has access to BSL-3 labs or capabilities/protocols 39/48 (81) 9/48 (19) 0/48
for the safe and appropriate handling of group 3 agent specimens for diagnosis
Topic 3: The isolation facility has capabilities/procedures for the safe and appropriate 16/48 (33) 19/48 (40) 13/48 (27)

management of other tests/routine analysis in HID patients (i.e, use of bed-side tests
inside isolation area or use of central hospital lab after inactivation of samples or
without inactivation but with appropriate measures of biosecurity and biosafety,

including the use of automatic, closed-type system analyzers)

Appropriate location and procedures for microbiological or routine tests

microbiological test routine test

N (%) N (%)
Inside the isolation area (same room or other room) 8/47 (17) 13/48 (27)
In the BSL-3 reference lab 32/47 (68) 15/48 (31)
In the general lab, with closed-type automatized analyzers 19/47 (40) 26/48 (54)
In the general lab, without closed-type automatized analyzers 5/47 (11) 15/48 (31)

*The corresponding

1t of the evaluation scores of the three topics are summarized below:

Topic 1: management of group 4 agent specimens (A: The unit is located in the same hospital/city as a BSL-4 lab and has protocols for the safe and
appropriate handling of group 4 agent specimens; B: The unit is not located in the same hospital/city as a BSL-4 lab but has protocols for the safe and
appropriate handling of group 4 agent specimens to another city/country; C: The unit is not located in the same hospital/city as a BSL-4 lab and does not

have adequate protocols for the safe and appropriate handling of group 4 agent specimens to another city/country). Topic 2: management of group 3

agent specimens (A: The unit is located in the same hospital/city as a BSL-3 lab and has adequate protocols for the safe and appropriate handling of group 3
agent specimens; B: The unit is not located in the same hospital/city as a BSL-3 lab but has adequate protocols for the safe and appropriate handling of

group 3 agent specimens to another city; C: The unit is not located in the same hospital/city as a BSL-3 lab and does not have adequate protocols for the safe
and appropriate handling of group 3 agent specimens to another city). Topic 3: management of other tests/routine analysis (A: Optimal use of bed-side
testing inside the isolation area OR use of the central hospital lab after inactivation of samples OR use of the BSL-3 lab; B: Use of the central hospital lab without
inactivation with special measures of biosecurity and biosafety, including the use of automatic, closed-type system analyzers; C: Use of central hospital lab

without special measures of biosecurity and biosafety).



Thiberville et al. BMC Research Notes 2012, 5:527
http://www.biomedcentral.com/1756-0500/5/527

the level of achievement with respect to a “standard”
based on the available evidence, literature data and expert
consensus [5,6].

The checklists and the evaluation form are available
on the website www.eunid.eu after free registration.

Results

The participant selection process led to the inclusion of
48 isolation facilities identified for the referral and ma-
nagement of HIDs in 16 countries Table 1.

Throughout Europe, 26 (54%) of the surveyed isolation
facilities have a biosafety level 4 (BSL-4) laboratory (lab)
[8] in their country, 11 of which are located in the same
hospital or city as the isolation facility to avoid or limit
the distance of the transportation of HID diagnostic spe-
cimens. Among those isolation facilities not located in
the same city as the BSL-4 lab, 30 (62%) have written
protocols for the appropriate handling and transporta-
tion of the specimens to a BSL-4 lab, and 7 (15%) have
no specific protocols.

Among the isolation facilities surveyed, 48 (100%) and
47 (98%) have a BSL-3 lab [8] for virological and bac-
teriological diagnosis in their country, respectively. In
total, 39 (81%) of the isolation facilities are located in
the same hospital or city as the BSL-3 lab, and all of the
isolation facilities have an adequate protocol for the safe
and appropriate handling of group 3 agents.

Sixteen (33%) isolation facilities have access to adequate
capabilities for other routine diagnostic tests: (i) optimal
use of bed-side testing inside the isolation area, (ii) use
of the central hospital lab after the inactivation of sam-
ples, and (iii) use of the BSL-3 lab [6]. However, 19
(40%) of the isolation facilities perform routine ana-
lysis (such as biochemistry and hematology) in the
central hospital lab without inactivation but using spe-
cial measures of biosecurity and biosafety, such as
closed-type auto-analyzers. The remaining 13 (27%) faci-
lities perform other diagnostic tests in the central labora-
tory without any special measures of biosecurity and
biosafety.

Microbiological and routine diagnostic tests are per-
formed directly inside the isolation area in 8 (17%) and
13 (27%) of the surveyed facilities, respectively. Micro-
biological testing in the majority (32; 68%) of isolation
facilities and routine testing in a small proportion (15;
31%) of the facilities are carried out in a BSL-3 lab. For
19 (40%) and 26 (54%) of the centers, the samples of
microbiological and routine testing are sent to the cen-
tral laboratory, which performs the analysis in a closed-
type automatic analyzer. Finally, microbiological and
routine tests are performed in the central laboratory
without using closed-type auto-analyzers in 5 (11%) and
15 (31%) of the surveyed facilities, respectively.
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Conclusion

Although most of the isolation facilities surveyed have
appropriate diagnostic capabilities and infection control
procedures for the safe handling of specimens, 31% and
11% performed their routine and microbiological diag-
nostic tests in the central laboratory without any mea-
sures of biosecurity and biosafety as recommended by
the EUNID [6]. The delay between data collection, and
publication, can be considered as one of the limit of this

paper.
The discrepancies among the referral centers surveyed
between the level of practices and the EUNID recom-
mendations have multiple reasons. One main expla-
nation is the interest of the individuals in charge and the
investment they put in preparedness to emerging out-
breaks. Obviously, these centers might benefit from lar-
ger funding from their national institution, or if they
better allocated their internal resources. Despite the fact
that the less prepared centers can improve by just upda-
ting their practice and policies any support to help them
to achieve an acceptable level of biosecurity is welcome.

Abbreviations

HID, Highly infectious disease; EU, European Union; EUNID, European
Network of Infectious Diseases; EuroNHID, European Network for Highly
Infectious Diseases; HCW, Health Care Worker; BSL-4, Biosafety level 4;
BSL-3, Biosafety level 3.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

SDT and PB wrote the manuscript, SS, GDI, GT, HCM, RG, HRB, BB, VP, and PB
substantial contributed to design the study, participated in the acquisition
and interpretation of data, and gave the final approval of the version to be
published; GI substantial contributed to design the study, and gave the final
approval of the version to be published. All authors read and approved the
final manuscript.

Acknowledgements

The authors would like to thank the entire EuroNHID working group for the
fruitful discussions and input provided: Norbert Vetter (Austria), Mira
Kojouharova (Bulgaria), Kremena Parmakova (Bulgaria), Peter Skinhoej
(Denmark), Heli Siikamaki (Finland), Christian Perronne (France), Olga Adrami
(Greece), John Lambert (Republic of Ireland), Simone Lanini (Italy), Robert
Hemmer (Luxembourg), Michael Borg (Malta), Anne Lise Fjellet (Norway),
Arne Broch Brantseeter (Norway), Andrzej Horban (Poland), Franc Strle
(Slovenia), and Antoni Trilla (Spain). We also thank Ramona lacovino for
administrative assistance and all of the European centers for data
contribution.

This work was supported by the European Community grant EuroNHID
number 2006205.

This manuscript has been edited for US English by American Journal Experts
number QTYDPDF8.

Author details

'UMR 190, Emergence of Viral Pathologies, Aix-Marseille Univ-IRD-EHESP
French School of Public Health, Marseille, France. %Infectious Disease and
Tropical Medicine, AP-HM CHU Nord, University Hospital Institute for
Infectious Disease and Tropical Medicine, Marseille, France. *Department for
Infectious Diseases, Goethe University Hospital, Frankfurt, Germany. “National
Institute for Infectious Diseases "L. Spallanzani", Epidemiology and Pre-clinical
Research Department, Rome, ltaly. SHealth Protection Agency, Porton Down,
Salisbury, UK. ®Department for Interventions in Health-Care Facilities, Hellenic
Center for Disease Control and Prevention, Athens, Greece. “Health


http://www.eunid.eu

Thiberville et al. BMC Research Notes 2012, 5:527 Page 4 of 4
http://www.biomedcentral.com/1756-0500/5/527

Protection Authority, Frankfurt am Main, Germany. ®Royal Free Hospital,
London, UK.

Received: 9 May 2012 Accepted: 13 September 2012
Published: 25 September 2012

References

1. Drosten C, Gunther S, Preiser W, van der Werf S, Brodt HR, Becker S,
Rabenau H, Panning M, Kolesnikova L, Fouchier RA, et al: Identification of a
novel coronavirus in patients with severe acute respiratory syndrome.

N Engl J Med 2003, 348:1967-1976.

2. Kitching A, Addiman S, Cathcart S, Bischop L, Krahe D, Nicholas M, Coakley J,
Lloyd G, Brooks T, Morgan D, Turbitt D: A fatal case of Lassa fever in London,
January 2009. Euro Surveill 2009, 14(6):2.

3. Bossi P, Tegnell A, Baka A, Van Loock F, Hendriks J, Werner A, Maidhof H,
Gouvras G: Bichat guidelines for the clinical management of
haemorrhagic fever viruses and bioterrorism-related haemorrhagic fever
viruses. Euro Surveill 2004, 9:E11-E12.

4. Timen A, Koopmans MP, Vossen AC, van Doornum GJ, Gunther S, van den
Berkmortel F, Verduin KM, Dittrich S, Emmerich P, Osterhaus AD, et al-
Response to imported case of Marburg hemorrhagic fever, the
Netherland. Emerg Infect Dis 2009, 15:1171-1175.

5. Bannister B, Puro V, Fusco FM, Heptonstall J, Ippolito G: Framework for the
design and operation of high-level isolation units: consensus of the
European Network of Infectious Diseases. Lancet Infect Dis 2009, 9:45-56.

6. Brouqui P, Puro V, Fusco FM, Bannister B, Schilling S, Follin P, Gottschalk R,
Hemmer R, Maltezou HC, Ott K, et al: Infection control in the management
of highly pathogenic infectious diseases: consensus of the European
Network of Infectious Disease. Lancet Infect Dis 2009, 9:301-311.

7. Fusco FM, Schilling S, Puro V, Brodt HR, Follin P, Jarhall B, Bannister B,
Maltezou HC, Thomson G, Brouqui P, Ippolito G: EuroNHID checklists for
the assessment of high-level isolation units and referral centres for
highly infectious diseases: results from the pilot phase of a European
survey. Clin Microbiol Infect 2009, 15:711-719.

8. Biosafety in Microbiological and Biomedical Laboratories (BMBL). 5th edition.
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL.pdf

doi:10.1186/1756-0500-5-527

Cite this article as: Thiberville et al.: Diagnostic issues and capabilities in
48 isolation facilities in 16 European countries: data from EuroNHID
surveys. BMC Research Notes 2012 5:527.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

www.biomedcentral.com/submit

Submit your manuscript at ( BioMled Central



http://www.cdc.gov/biosafety/publications/bmbl5/BMBL.pdf

	Abstract
	Background
	Findings
	Conclusions

	Findings
	Background
	Methods
	Settings and participants
	Data collection
	Objectives and data analysis

	Results
	Conclusion

	Abbreviations
	Competing interests
	Authors´ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


