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SUMMARY

The steadily growing epidemic of diabetes mellitus (DM)
poses a threat for global tuberculosis (TB) control. Pre-
vious studies have identified an important association
between DM and TB. However, these studies have limi-
tations: very few were carried out in low-income coun-
tries, and none in Africa, raising uncertainty about the
strength of the DM-TB association in these settings, and
many critical questions remain unanswered. As a result
of these questions and uncertainties, the International
Union Against Tuberculosis and Lung Disease (The
Union), the World Diabetes Foundation and the World
Health Organization Stop TB Department undertook a

series of consultations as of January 2009. A systematic
review and meta-analysis was undertaken by the Depart-
ment of Epidemiology, Harvard School of Public Health
between May and August 2009, and a consultation meet-
ing involving the experts who reviewed the report took
place at The Union Headquarters in Paris on 6 and
7 November 2009. This paper constitutes a summary
report of the findings, the research gaps and prioritised
areas of research, and the recommendations from that
meeting.
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IT IS ESTIMATED that, worldwide in 2010, there
were 285 million people living with diabetes mellitus
(DM), accounting for 3.5 million deaths, with the
numbers predicted to rise to 438 million by 2030.! In
2008, there were an estimated 9.4 million cases of tu-
berculosis (TB), accounting for 1.8 million deaths.23
Since 1994, the DOTS and Stop TB strategies have
been successfully implemented in more than 180 of the
212 World Health Organization (WHO) member
states. The treatment success rate has recently gone
above the 85% WHO global target, but the TB case
detection rate is only 63 %, still below the 70% global
target set for 2005 by the WHO and the Stop TB
Partnership.23 WHO estimates indicate that the an-
nual TB incidence is stabilising or slightly declining in
most of the WHO regions. Worldwide, the estimated
absolute number of TB-affected people is increasing
on a yearly basis, while the annual incidence is de-
creasing very slightly, at a rate of <1% per year. It is
expected that, at this rate of decline, the impact of TB
control efforts on the global TB burden will not be
significant and the elimination of TB (defined as <1
TB case per 1 million people) is unlikely to be achieved
by 2050.

Recent literature reviews have shown that people
with DM have a significantly higher risk of develop-

ing active TB compared to those without DM.#-6 This
association is supported by animal models in mice,
and the physiopathological characteristics inherent to
DM that increase the risk for TB in DM patients (low
levels of interferon-gamma, pulmonary microangiop-
athy, renal failure, micronutrient deficiency). While
the association between DM and TB seems not to be
in doubt, the available evidence has limitations: 1)
many of the studies were health facility-based, with a
case-control design; 2) most of the studies were car-
ried out in industrialised countries; and 3) none of the
studies used the oral glucose tolerance test (OGTT)
to diagnose DM.

The strength of the association between DM and
TB in low-income countries, and particularly in sub-
Saharan Africa, remains uncertain. Moreover, addi-
tional issues need to be clarified, such as: 1) the risk of
DM in TB patients; 2) whether the clinical picture of
TB is different in DM patients; 3) the effect of DM on
treatment outcomes of TB; and 4) whether recurrent
TB and anti-tuberculosis drug resistance have any re-
lation to DM.

In order to establish the current knowledge base,
identify gaps and recommend future courses of ac-
tion, including establishing an agenda for future re-
search and development of policy for action on TB
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and DM co morbidity, the International Union Against
Tuberculosis and Lung Disease (The Union), the
World Diabetes Foundation (WDF) and the WHO
Stop TB Department undertook, as of January 2009,
a series of consultations. Based on these consulta-
tions, it was established that an additional literature
review was needed to:

1 update any new evidence regarding the association
of DM with active TB as well as with latent TB
infection;

2 establish the need, if any, for screening DM and TB
patients for the other condition to facilitate early
detection of the co-morbidity as well as to assess
any impact of chemoprophylaxis in preventing ac-
tive TB in DM patients;

3 assess the impact of DM on the clinical and pro-
grammatic management of TB, with a focus on
sputum smear/culture conversion, TB treatment
outcome, recurrent TB, pharmacokinetic interac-
tions between DM and TB medications and anti-
tuberculosis drug resistance; and

4 identify existing evidence, if any, of the effect of
DM prevention on TB burden.

This additional systematic review and meta-analysis
was undertaken from May to August 2009 by Profes-
sor Megan Murray and her team (Department of Epi-
demiology, Harvard School of Public Health). The re-
port on the review findings was prepared and
forwarded for further input to key stakeholders from
The Union, WDE, the WHO, academic institutions
and diabetes organisations. Findings from the sys-
tematic review and meta-analysis will be published
separately as scientific papers.

A consultation meeting involving the experts who
reviewed the report took place at The Union Head-
quarters in Paris on 6 and 7 November 2009. The de-
tails of the meeting and the list of participants are
shown in the Appendix. The decision was made to
publish a short summary report and recommenda-
tions so that other stakeholders involved in TB con-
trol and interested in the intersection between com-
municable and non-communicable diseases would
have a chance to read about the deliberations.

OBJECTIVES OF THE CONSULTATION MEETING
The objectives of the meeting were:

1 To review, discuss and endorse the findings of the
systematic review;

2 To identify knowledge gaps and identify a priori-
tised research agenda; and

3 To suggest future courses of action to address the
potentially dangerous public health threat posed
by the rising dual burden of DM and TB, especially
in the developing countries, and to recommend
actions to promote and improve collaboration

between TB and DM prevention, care and control
services.

SUMMARY OF FINDINGS OF
SYSTEMATIC REVIEW

The main findings of the systematic review are to be
published in two scientific papers, and will be briefly
summarised below. The summary relative risk of TB
in people with DM is 2.52 in cohort studies and 2.20
in case control studies. However, many issues need to
be clarified, including: 1) the effect of diabetes dura-
tion and control on TB occurrence; 2) the interaction
of other TB risk factors with DM; 3) the differences
in the strength of the association between DM and
TB in high and low TB burden country settings;
4) the effect of DM on the different forms of TB, in-
cluding extra-pulmonary TB; and 3) the influence of
greater exposure to health facilities amongst people
with DM and the greater likelihood of exposure to
TB infection.

Screening of TB among DM patients

Screening of TB among DM patients, especially those
with uncontrolled DM, can contribute to detecting
new TB cases. Again, several issues need to be clari-
fied, namely: 1) the profile of people with DM who
need systematic screening; 2) the most appropriate
TB screening method for routine use, particularly
when taking into account the TB burden in a given
population; and 3) the frequency of TB screening in
people with DM.

Screening of DM among TB patients

Screening of DM among TB patients will contribute
to detecting additional DM cases, and this interven-
tion would also facilitate early detection of uncon-
trolled DM, the subsequent control of which might
lead to a reduction in potentially adverse outcomes
for TB. TB may cause temporary hyperglycaemia that
resolves during the course of TB treatment, and this
can lead to a consequent risk of over-diagnosis of
DM. There is a need to define the most appropriate
diagnostic procedures that circumvent the issue of
stress hyperglycaemia as well as the optimal timing
for DM screening.

DM affects TB treatment outcomes

DM affects TB treatment outcomes by increasing case
fatality rates and the risk of recurrent TB. There is a
lack of clarity about the relationship between DM
and drug-resistant TB, but there may be an associa-
tion with multidrug-resistant TB, which requires fur-
ther investigation. There are also important knowl-
edge gaps on the interaction between DM and TB
medications, and on the effect of different TB treat-
ment regimens (including length of treatment) in peo-
ple with DM.
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RESEARCH GAPS AND PRIORITISED AREAS
FOR RESEARCH

The research agenda, and in particular the prioritised
areas for research, are the subject of a short review
published in Tropical Medicine and International
Health.” Briefly, the four main priority areas for re-
search include: 1) when and how to screen for TB in
patients with DM and vice versa; 2) the impact of
DM and non-DM hyperglycaemia on TB treatment
outcomes and deaths; 3) the implementation and
evaluation of the TB DOTS strategy model for man-
aging and monitoring DM; and 4) the development
of better point-of-care diagnostic and monitoring
tests, including measurements of glycosylated haemo-
globin (HbA¢), for patients with DM.

The issue of whether TB chemoprophylaxis is ben-
eficial in people with DM is of interest, but there is a
dearth of knowledge in this area and a randomised
controlled trial on TB chemoprophylaxis in people with
DM would be needed to address this question. This
would be an expensive, large and time-consuming ex-
ercise, and was judged not to be a priority research
area. Potentially, however, preventive therapy could
be considered for certain high-risk groups within the
larger group of people with DM. For example, people
with DM who have a close TB contact may have their
DM assessed regularly, and the need for TB chemo-
prophylaxis in such circumstances would need to be
evaluated.

RECOMMENDATIONS

The consultation meeting identified four main sets of
recommendations.

1 Collaboration between TB and DM care and con-
trol initiatives

e Ministries of health, technical agencies, funding
agencies and donors should recognise the link
between DM and TB and encourage closer col-
laboration between National TB Programmes
(NTPs) and stakeholders involved in national
DM prevention and care.

e NTPs and stakeholders involved in national DM
prevention and care should develop collabora-
tive activities in the following areas:

— Incorporation into national guidelines on TB
and DM of the relevant aspects of screening,
diagnosis, management and prevention of
DM and TB, respectively

— Joint planning and training

— Integrated care and control services

— Coordinated supervision, monitoring and
evaluation, and surveillance

— Research

— Development of undergraduate training cur-
ricula on TB and DM.

2 Screening for active TB among people with DM

e Standardised TB suspect identification and TB
diagnosis procedures should be rigorously im-
plemented in patients with DM, especially in
countries with high TB incidence.

o In countries with high TB burden, patients with
DM should be routinely screened for TB symp-
toms and recent exposure to TB as part of regu-
lar clinical check-ups. At a minimum, people
with persistent cough (>2 weeks) should be
screened for TB following the standard diagnos-
tic algorithm used in the country.

e The following approaches may be considered,
depending on the prevalence of TB and DM, the
TB case detection gap and health care resources
in a given setting;:

— Initial screening for active TB with additional
diagnostic tests such as X-ray, culture, ab-
dominal ultrasound, etc.

— Screening on wider indication based on ad-
ditional TB risk markers:

o Recent contact with people with active TB

e Symptoms suggestive of TB (cough of any
duration, weight loss, fever, etc.)

e Poor diabetes control

e Migrants from high TB incidence areas

o Other TB risk factors (smoking, alcohol
abuse, malnutrition, immunosuppressant
treatment, congregate settings, etc.)

3 Screening for DM among TB patients

o People with newly diagnosed TB should be
screened for DM, at least in countries/areas with
a medium to high prevalence of DM, and the
results of screening should be registered, for ex-
ample in the TB treatment card and/or TB treat-
ment register.

e While waiting for better evidence concerning
the appropriate screening method and timing of
screening, it is advisable to screen with either
random or fasting blood glucose, urine glucose,
and/or HbA ¢ at the time of TB diagnosis, and
to repeat a positive diagnostic test after 3 months
of TB treatment.

4 Management of TB and DM co-morbidity

e Among patients with DM and active TB, all as-
pects of treatment, case management, monitor-
ing of side effects and complications, patient
support and health education for both TB and
DM should be optimised, as per national guide-
lines and/or international best practice adapted
to available resources.

e Appropriate cross-referral of TB and DM cases
should be ensured, while integrated approaches
for diagnosis, management and prevention
should be explored.

e Among patients with DM and active TB, DM
health education and behaviour change messages
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and interventions should be part of the health
education delivered as part of routine encoun-
ters with health workers for TB management.

e The applicability of the DOTS model (political
commitment, quality assured diagnosis, stan-
dardised treatment with adequate patient sup-
port, ensured drug supply, and standardised
monitoring and evaluation) should be explored
for the management of DM.
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RESUME

La croissance réguliére de I’épidémie de diabete sucré
(DM) représente une menace pour la lutte mondiale con-
tre la tuberculose (TB). Des études antérieures ont iden-
tifié une importante association entre DM et TB. Toute-
fois, ces études comportent des limitations : peu d’entre
elles ont été menées dans les pays a faibles revenus et au-
cune en Afrique, ce qui crée des incertitudes au sujet de
I’importance de I’association DM-TB dans ces contextes,
et de nombreuses questions critiques restent sans réponse.
A la suite de ces questions et de ces incertitudes, 'Union
Internationale Contre la Tuberculose et les Maladies
Respiratoires (L’Union), la Fondation Mondiale du Dia-

béte et le département Stop TB de I’Organisation Mon-
diale de la Santé ont entrepris une série de consultations
des janvier 2009. Une revue systématique et des méta-
analyses ont été entreprises par le Département d’Epi-
démiologie de la Harvard School of Public Health entre
mai et aotit 2009, et une réunion de consultation impli-
quant les experts qui avaient revu le rapport a eu lieu au
Secrétariat de ’Union a Paris les 6 et 7 novembre 2009.
Cet article constitue un rapport résumé des observations,
des déficiences en mati¢re de recherche et des zones prio-
ritaires de recherche ainsi que le résumé des recomman-
dations issues de cette réunion.

RESUMEN

La intensificacion continua de la epidemia de diabetes
representa un obstaculo al control mundial de la tuber-
culosis (TB). En estudios previos se ha destacado la
fuerte asociacion que existe entre diabetes y TB. Sin em-
bargo, estos estudios comportan limitaciones: muy pocos
se llevaron a cabo en paises de bajos ingresos y ninguno
en Africa, por lo cual aparece la pregunta sobre la fuerza
de la asociacion en estos ambitos; muchos aspectos cri-
ticos quedan por resolver. Como consecuencia de estos
interrogantes y dudas, la Union Internacional contra
la Tuberculosis y las Enfermedades Respiratorias (La
Union), la Fundacion Mundial contra la Diabetes y el

Departamento Alto a la Tuberculosis de la Organizacion
Mundial de la Salud emprendieron en enero del 2009
una serie de consultas de expertos. El departamento de
epidemiologia de la Escuela de Salud Pablica de Harvard
inicié un analisis sistematico y un metanalisis entre mayo
y agosto del 2009, y el 6 y 7 de noviembre del mismo afio
se llevo a cabo una reunién de expertos donde se analizo
el informe en la sede de La Unidn en Paris. En el presente
articulo se presenta una sintesis de los resultados, los
vacios de las publicaciones cientificas, las prioridades
en materia de investigacion y las recomendaciones pro-
puestas durante esta reunion.





<<
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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


