INT J TUBERC LUNG DIS 12(12):1376-1379
©2008 The Union

OFFICIAL STATEMENT

Consensus statement on the revised World Health
Organization recommendations for BCG vaccination

in HIV-infected infants

Submitted on behalf of the BCG Working Group, Child Lung Health Section, International Union
Against Tuberculosis and Lung Disease, 38th Union World Conference on Lung Health, Cape Town,

8-12 November 2007

A. C. Hesseling,*t M. F. Cotton,* C. Fordham von Reyn,5 S. M. Graham,T R. P. Gie,* G. D. Hussey*

* Desmond Tutu TB Centre, Department of Paediatrics and Child Health, Stellenbosch University, Tygerberg, South
Africa; Department of Infectious and Tropical Diseases, London School of Hygiene and Tropical Medicine, London,
United Kingdom; *Children’s Infectious Diseases Clinical Research Unit, Department of Pediatrics and Child Health,
Stellenbosch University, Tygerberg, South Africa; sDarDar International Programs, Section of Infectious Disease and
International Health, Dartmouth-Hitchcock Medical Center, Lebanon, New Hampshire, USA; T1Centre for International
Child Health, University of Melbourne Department of Paediatrics, Royal Children’s Hospital Melbourne, Parkville,
Victoria, Australia; #*Institute of Infectious Diseases and Molecular Medicine and the School of Child and Adolescent

Health, University of Cape Town, Cape Town, South Africa

SUMMARY

This document outlines the consensus agreement from
the Union’s BCG Working Group regarding BCG vacci-
nation in HIV-infected infants, in response to recently re-
vised World Health Organization (WHO) guidelines,
which make HIV infection in infants a full contraindica-
tion to bacille Calmette-Guérin (BCG) vaccination. BCG
is one of the most widely given vaccines globally and is
safe in immunocompetent individuals. Recent evidence
shows that HIV-infected infants who were routinely vac-
cinated with BCG at birth, when asymptomatic, and who

later developed AIDS, are at high risk of developing dis-
seminated BCG disease (estimated incidence 407-1300
per 100000). The document outlines requirements to im-
plement selective BCG vaccination strategies in infants
born to HIV-infected women and strategies to reduce the
risk of vertical HIV transmission and disseminated BCG
disease in infants.
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THE BCG WORKING GROUP of the International
Union Against Tuberculosis and Lung Disease (The
Union), a Working Group of the Child Lung Health
Section, welcomes the recently revised World Health
Organization (WHO) recommendations regarding
bacille Calmette-Guérin (BCG) vaccination in human
immunodeficiency virus (HIV) infected infants. HIV
infection in infants is now a full contraindication to
BCG vaccination.!

BACKGROUND TO THE WHO POLICY CHANGE

BCG, a live attenuated Mycobacterium bovis vaccine,
is almost universally given soon after birth in sub-
Saharan African countries, where the brunt of the
global paediatric HIV burden is concentrated. BCG

As approved by the Board of the International Union Against Tu-
berculosis and Lung Disease, May 2008

coverage worldwide was estimated at over 100 million
doses per year, resulting in the vaccination of 76%
of the more than 130 million infants born globally in
2002.2 Meta-analyses indicate a consistent BCG-
induced protective efficacy in young non-HIV-infected
children against disseminated forms of tuberculosis
(TB) (tuberculous meningitis or miliary disease), with
a summary estimate protective effect of 73% (67-79%)
against tuberculous meningitis and 77% (58-87%)
against miliary disease.2 The protective effect of BCG
against pulmonary disease in childhood is variable3
and there is no evidence of any BCG-induced protec-
tive effect in HIV-infected children.* BCG is a safe vac-
cine in non-HIV-infected infants, with a reported inci-
dence of disseminated BCG disease of less than 5 per
million vaccinees.’ Severe vaccine adverse events in
non-HIV-infected infants are associated with rare con-
genital immunodeficiencies.

Until recently, the WHO recommended that in
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countries with a high burden of TB, healthy infants
should receive a single dose of BCG as soon as possible
after birth, unless a child presented with symptomatic
HIV infection. This recommendation was based on the
low perceived risk of serious adverse events.6 Identifi-
cation of HIV infection at birth, when BCG is often
administered, is not, however, possible in the vast ma-
jority of infants, as most HIV transmission in devel-
oping counties occurs peri- or postpartum and HIV-
infected infants are usually not symptomatic at birth.
Most Prevention of Mother-to-Child HIV Transmis-
sion (PMTCT) programmes recommend a diagnostic
HIV-specific DNA polymerase chain reaction (PCR)
at 6 weeks of age, with a minimum turnaround time
for results of 1 week.

Recent evidence shows that HIV-infected infants
who were routinely vaccinated with BCG at birth,
when asymptomatic, and who later developed the ac-
quired immune-deficiency syndrome (AIDS), were at
increased risk of developing systemic or disseminated
BCG disease, with an estimated incidence of 407-1300
per 100000 infants documented in HIV-infected BCG-
vaccinated infants from South Africa and Argentina.”-8
Disseminated BCG is associated with all-cause mor-
tality in excess of 75%.8? Following a review of rele-
vant data emerging over the last years, the Global
Advisory Committee on Vaccine Safety (GACVS) and
the Strategic Advisory Group of Experts (SAGE) there-
fore recommended revising previous WHO recom-
mendations concerning BCG vaccination of HIV-
infected infants, making HIV infection in infants a full
contraindication for BCG vaccination, even in settings
highly endemic for TB.% 10,11 Among HIV-infected in-
fants, the benefits of potentially preventing severe TB
therefore appear to be outweighed by the risks associ-
ated with the use of BCG vaccine.

CHALLENGES TO THE IMPLEMENTATION
OF THE REVISED BCG POLICY

Although clear data regarding the risk of BCG vacci-
nation in HIV-infected infants are now emerging, the
Working Group, along with the WHO, also recog-
nises the challenges regarding practical implementa-
tion and safety considerations of this revised vaccina-
tion policy, especially in resource-limited settings. In
its most recent document, the WHO rightly indicates
that ‘a number of factors need to be taken into con-
sideration when assessing the risk for HIV infection
and implementing the recommendations of GACVS.
The lack of information about many of these factors
in populations with limited resources makes this as-
sessment, and therefore the implementation of the
recommendations, particularly difficult’.10

Several considerations are listed by the WHO that
pertain to national and local decision-making with re-
gard to the revision and the implementation of the
revised BCG vaccination policy, including the preva-

lence of TB in the general population, the potential
for infant exposure to M. tuberculosis, the prevalence
of HIV infection, the coverage and efficacy of inter-
ventions to prevent mother-to-child HIV transmission,
rates of exclusive and mixed breastfeeding, and the
capacity to conduct follow-up of immunised children
and to perform early virological infant diagnosis.
Other important considerations include good surveil-
lance systems for TB and HIV, and good services for
infant immunisation, child health and treatment of
HIV-infected children.

A key implementation consideration is the ability
of infant vaccination and PMTCT programmes to al-
low for strategies such as selectively delaying vaccina-
tion of HIV-exposed infants from birth until, for ex-
ample, 10-14 weeks of age, following a negative HIV
PCR testing result, e.g., at 4-6 weeks of age. This could
be combined with alternative TB preventive strategies
such as isoniazid preventive therapy in the interven-
ing period. Such strategies will have to be implemented
in close collaboration with other infant health pro-
grammes and will require fully functioning and inte-
grated PMTCT and infant vaccination programmes
with appropriate follow-up.

ENVISIONED IMPACT OF POLICY CHANGE

Apart from a reduction of the considerable risk of BCG
vaccination in a small proportion of HIV-infected in-
fants, there is a risk that non-vaccination at birth of
a much larger proportion of infants born to HIV-
infected women but who escape HIV infection them-
selves (HIV-exposed non-infected infants), will inad-
vertently lead to subsequent non-BCG vaccination of
these infants. This is an important consideration in
settings highly endemic for TB, where inadvertent non-
vaccination of HIV-exposed non-infected infants may
lead to an excess incidence of disseminated TB. As
PMTCT programmes are strengthened and access to
maternal HAART improves, the number of paediatric
HIV infections will decline. This will result in an even
smaller number of HIV-infected infants at risk of dis-
seminated BCG compared to a much larger pool of
HIV-exposed non-infected and non-HIV-exposed in-
fants, who may benefit from BCG vaccination.

A further consideration is a potential reduced risk
of disseminated BCG disease in HIV-infected infants
who received BCG at birth and who are initiated early
on highly active antiretroviral therapy (HAART). Al-
though there are no published data, it is possible that
the risk of disseminated BCG will decline with the res-
toration of cellular immunity as a result of institution
of early HAART. Preliminary data suggest a reduced
risk of BCG-related immune reconstitution inflamma-
tory disease (IRIS) in infants initiated on HAART when
under 12 weeks of age.12 Early diagnosis of infant
HIV infection linked to early initiation of HAART is
also associated with reduced all-cause mortality,!? a
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further incentive for early infant HIV testing and
referral.

CONDITIONS NECESSARY FOR
IMPLEMENTATION

Successful implementation of a selective delayed BCG
vaccination policy in HIV-exposed infants will require
that all of the following conditions are met:

o High uptake of maternal HIV testing coupled with
effective PMTCT strategies, including maternal
HAART

o Early virological diagnosis of HIV infection in in-
fants coupled with institution of HAART

e Coordination of PMTCT, vaccination and TB pro-
grammes to:

—minimise loss to follow-up

—implement alternative TB preventive strategies,
and

—deliver successful vaccination following selective
non-vaccination at birth.

These conditions are currently not present in the over-
whelming majority of countries highly endemic for
HIV and TB. Current implementation of selective vac-
cination strategies is therefore not feasible in most
settings. Even where such programmes exist, there are
major operational problems.* In addition, surveil-
lance systems for TB and HIV and follow-up services
for children are often suboptimal. These include the
lack of TB screening amongst HIV-infected pregnant
women, who are at high risk of TB during the ante-
natal and postpartum periods.!S This situation should
improve with the roll-out and strengthening of PMTCT
and HAART programmes and the integration of HIV
and TB programmes. Progress should be periodically
reviewed.

WORKING GROUP CONSENSUS AGREEMENT

The Working Group therefore supports the revised
WHO BCG vaccination policy, but recommends that
current universal BCG immunisation of infants con-
tinue in countries highly endemic for TB until coun-
tries have all programmes in place for implementing
selective deferral of HIV-exposed infants. Selective de-
ferred BCG vaccination of HIV-exposed infants should
be done only in those settings with the necessary pro-
grammatic resources. The Working Group recom-
mends regular review of programme implementation
considerations and progress made.
The Working Group strongly supports:

e Improved PMTCT programmes, including early
diagnosis, appropriate feeding options and appro-
priate management of HIV-infected infants

o Improved access to maternal HAART

e Improved TB screening amongst HIV-infected preg-
nant women

e Improved surveillance of BCG adverse events in
settings highly endemic for TB and HIV

e Research on improved TB preventive strategies in
HIV-exposed and -infected infants

e Research on the safety and feasibility of delayed
BCG vaccination strategies

e Research on BCG benefits in HIV-exposed non-
infected infants

e Research on the effects of HAART on the incidence
of TB and BCG adverse events in HIV-infected
infants

o Research regarding new vaccines that are effective
and safe in immune-compromised children.
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RESUME

Cette article décrit I’accord de consensus obtenu dans le
Groupe de Travail BCG de L'Union au sujet de la vacci-
nation des nourrissons infectés par le virus de 'immuno-
déficience humaine (VIH), en réponse a des directives
récemment révisées de I’Organisation Mondiale de la
Santé qui considérent que I’infection VIH constitue une
contre-indication complete a la vaccination par le bacille
de Calmette et Guérin (BCG) chez les nourrissons. Le
BCG est un des vaccins administrés le plus largement
dans le monde et est dépourvu de risques chez les indivi-
dus immunocompétents. Des observations récentes mon-
trent que les nourrissons infectés par le VIH et vaccinés

en routine par le BCG a la naissance au moment ou ils
étaient asymptomatiques, et qui ont développé ultérieure-
ment un syndrome de 'immunodéficience acquise, en-
courent un risque €levé d’apparition d’une bécégite dis-
séminée (incidence estimée entre 407 et 1300 pour
100000). Cette article décrit les exigences de mise en
ccuvre de stratégies sélectives de vaccination par le BCG
chez les enfants nés de meres infectées par le VIH ainsi
que les stratégies visant a réduire le risque de transmis-
sion verticale du VIH et la bécégite disséminée chez les
nourrissons.

RESUMEN

En el presente articulo se resume el acuerdo del grupo de
trabajo de La Union sobre la vacuna antituberculosa
(BCG), con respecto a la vacunacioén con el BCG de lac-
tantes infectados por el virus de la inmunodeficiencia
humana (VIH). Este texto se prepard como respuesta a
la reciente revision de las recomendaciones de la Organi-
zacion Mundial de la Salud, en la cual se establece que
esta infeccion constituye una contraindicacion formal a
la vacunacion con el BCG. Esta es una de las vacunas mas
ampliamente administradas en el mundo y su aplicacion
es segura en las personas inmunocompetentes. Pruebas
cientificas recientes han demostrado que los lactantes

infectados por el VIH que se vacunaban en forma sis-
tematica con el BCG al nacimiento cuando eran asin-
tomaticos y que posteriormente contraian sindrome de
inmunodeficiencia adquirida, presentaban un alto riesgo
de becegeitis diseminada (incidencia calculada de 407 a
1300 por 100000). El articulo resume los requisitos de
aplicacion de estrategias de vacunacion selectivas con el
BCG en los lactantes hijos de mujeres infectadas por
el VIH vy las estrategias destinadas a reducir el riesgo de
transmision vertical del VIH y de becegeitis diseminada
en los lactantes.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CaflischScriptPro-Bold
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HelveticaRoundedLTStd-BdCnO
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeridienLTStd-Bold
    /MeridienLTStd-BoldItalic
    /MeridienLTStd-Italic
    /MeridienLTStd-Medium
    /MeridienLTStd-MediumItalic
    /MeridienLTStd-Roman
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [504.000 720.000]
>> setpagedevice


