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Setting: One reference and three zonal laboratories and
500 health facilities managing retreatment tuberculosis
(TB) patients in Tanzania.

Objectives: The National Tuberculosis and Leprosy Pro-
gramme (NTLP) requires that all notified cases of retreat-
ment TB in Tanzania have sputum samples sent for culture
and drug susceptibility testing (DST). This study deter-
mined 1) if the number of annually notified retreatment
patients corresponded to the number of sputum samples
received by the reference laboratories, and 2) the num-
ber of culture-positive samples and the number of cases
undergoing DST.

Design: Nine-year audit of country-wide programme
data from 2002 to 2010.

Results: Of the 40940 retreatment TB patients notified
by the NTLP, 3871 (10%) had their sputum samples re-
ceived at the reference and zonal laboratories for culture
and DST. A total of 3761 (97%) sputum samples were pro-
cessed for culture, of which 1589 (42%) were found to
be culture-positive and 1415 (89%) had DST performed.
Conclusions: There is a >90% shortfall between notified
retreatment cases and numbers of sputum samples re-
ceived, cultured and assessed for DST at reference and
zonal laboratories. Steps needed to address this problem
are discussed.

Tanzania is one of the sub-Saharan African coun-
tries with the highest burden of tuberculosis (TB)
globally.? In 2010, there were 63453 notified cases of
TB, the majority of which (94%) were newly registered
TB cases (receiving anti-tuberculosis treatment for the
first time) while 6% had been treated previously (re-
treatment cases).2 Retreatment patients are of public
health importance as they form a sub-group in whom
first-line TB treatment has not worked either because
of poor treatment adherence or because of primary or
secondary drug resistance. Such patients might have
multidrug-resistant TB (MDR-TB, i.e., resistance to at
least isoniazid [INH] and rifampicin [RMP]),3 and the
National TB and Leprosy Programme (NTLP) will need
to provide treatment for all those with MDR-TB.

To offer the optimum treatment regimen to re-
treatment cases, national guidelines have required for
over 10 years that their sputum samples undergo cul-
ture for Mycobacterium tuberculosis and drug suscepti-
bility testing (DST). Monitoring this process would
inform the NTLP about whether or not national pol-
icy is being implemented. Although such monitoring
is not part of routine supervision and reporting,

anecdotal evidence suggests that a considerable pro-
portion of sputum samples of retreatment cases do
not reach the reference or zonal laboratories, and of
those that do arrive, some do not have growth on
culture or may be found to be infected with myco-
bacteria other than TB, commonly known as atypical
mycobacteria. DST of culture samples might also be
incomplete.

To our knowledge, no recent studies have been per-
formed in sub-Saharan Africa to quantify the above-
mentioned gaps. We thus conducted a study to deter-
mine 1) if the number of annually notified retreatment
cases corresponded to the number of sputum sam-
ples received by the reference laboratories, and 2) the
number of samples that were culture-positive and had
DST results.

METHODS

Study setting and population

The study was conducted between June and Novem-
ber 2012 in Tanzania, an African country with a popu-
lation of about 46 million, with a high TB and human
immunodeficiency virus burden. The study included
1) all TB patients who were notified as retreatment
cases between 2002 and 2010, and 2) culture and DST
results at the reference and three zonal laboratories.

Study design

This was a cross-sectional analysis of routine pro-
gramme data.

Management of sputum samples from
notified retreatment tuberculosis cases

Retreatment TB cases receive a retreatment drug regi-
men according to national and World Health Organi-
zation guidelines.* More than 500 public and private
health facilities conduct sputum smear microscopy for
TB diagnosis in Tanzania. Each patient diagnosed as
being a retreatment case is required to submit one
sputum sample for culture at one of the three zonal
reference laboratories located in different regions of the
country or at the Central Tuberculosis Reference Labo-
ratory (CTRL) located in Dar es Salaam. The primary
responsibility for sending sputum specimens of re-
treatment cases lies with the health facilities that diag-
nose the retreatment cases. If a specimen grows on
culture at the zonal laboratory, the positive isolates
are then sent to the CTRL for DST. Sputum samples
and isolates are transported through the normal postal
service.
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Routine culture and drug susceptibility
testing methods

While anti-tuberculosis DST is only performed at the
CTRL, sputum culture is conducted at four sites: the
zonal TB reference laboratories at Bugando Medical Cen-
tre, Kilimanjaro Christian Medical Centre and Mbeya
Referral Hospital and the CTRL. Culture is performed
on Lowenstein Jensen solid media, and positive cul-
ture isolates are sent to the CTRL for DST. DST is per-
formed for four of the first-line anti-tuberculosis drugs:
RMP, INH, ethambutol and streptomycin, using the re-
sistance ratio method.>

Data collection and analysis

Data were obtained from nine annual NTLP reports
and 21 laboratory registers from the zonal and refer-
ence laboratories covering this 9-year period. Data
were double-entered by two independent encoders,
and validated using EpiData entry software, version
3.1 (EpiData Association, Odense, Denmark). Discor-
dances were resolved by cross-checking with the paper
registers. Data were exported to SPSS version 17.1
(SPSS Statistics, Chicago, IL) for analysis.

Definition of terms

Retreatment TB patients comprised the following cat-
egories: 1) ‘treatment failures’ were patients with a
positive sputum smear at =5 months of treatment;
2) ‘relapses’ were patients who successfully completed
treatment and who returned with smear-positive pul-
monary TB (PTB); 3) ‘return after loss to follow-
up’ were patients who returned to the programme
sputum smear-positive after being lost to follow-up
(>2 months); and 4) ‘retreatment others’ were patients
who didn’t fit the above three definitions, such as
those previously treated but with unknown outcome
of that previous treatment, and/or who returned for
treatment with smear-negative PTB or bacteriologically
negative extra-pulmonary TB.67

Ethics approval

This study met the approved criteria for analysis of
routinely collected programme data of the Ethics
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Advisory Group of the International Union Against
Tuberculosis and Lung Disease, and received clearance
from the National Health Research Ethics Commit-
tee of the Medical Research Coordinating Committee
in Tanzania.

RESULTS

Of 40940 notified retreatment cases included in the
study, 900 (2%) had failed treatment, 1890 (5%) had
returned after being lost to follow-up, 15283 (38%)
had relapsed and 22867 (60%) cases were ‘retreat-
ment others’. Of these retreatment patients, 3871
(10%) sputum samples were received at the central
reference and zonal laboratories. The Figure shows
the shortfall in sputum samples received in compar-
ison with notified retreatment cases for the period
2002-2010.

The Table shows the comparison of the notified re-
treatment cases and the progressive losses in numbers
at the various stages from sputum reception at the lab-
oratory to mycobacterial culture and eventual DST.
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FIGURE Number of annually notified retreatment cases and annual
number of sputum samples received by reference laboratories for cul-

ture and drug susceptibility testing in Tanzania, 2002-2010.

TABLE Annually notified retreatment cases and sputum samples received and processed by zonal and reference laboratories for

culture and DST in Tanzania, 2002-2010

Pre-laboratory phase

Laboratory phase

Notified
retreatment Samples Samples with Samples Samples with
cases received culture done culture-positive DST done
Year n n (%) n (%) n (%) n (%)
2002 4445 277 (6) 271/277 (98) 69/271 (26) 21/69 (30)
2003 4896 471 (10) 423/471 (90) 90/423 (21) 31/90 (34)
2004 4931 476 (10) 463/476 (97) 100/463 (22) 96/100 (2)
2005 5032 608 (12) 586/608 (96) 331/586 (57) 322/331 (96)
2006 4635 431 (9) 417/431 (97) 191/417 (46) 190/191 (99)
2007 4525 369 (8) 366/369 (99) 221/366 (60) 216/221 (98)
2008 4474 376 (8) 372/379 (98) 197/372 (53) 169/197 (86)
2009 4217 291 (7) 291/291 (100) 162/291 (56) 148/162 (91)
2010 3785 572 (15) 572/572 (100) 228/572 (40) 222/228 (97)
Total 40940 3871 (10) 3761 (97) 1589 (42) 1415 (89)

DST = drug susceptibility testing.
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DISCUSSION

This study shows that less than one in every 20 notified retreat-
ment TB cases underwent DST, primarily due to failure to receive
sputum samples at the reference and zonal laboratories. There is
thus a major gap between existing policy guidelines and the per-
formance of the NTLP.

The strengths of this study are that we conducted our audit
over a 9-year period, data were sourced from programme registers
and nationally endorsed reports, and as the analysis included
countrywide data it is likely to be representative on a national
level. We also followed the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) guidelines for report-
ing observational studies® and ethical considerations for opera-
tional research.® A limitation is that we were unable to conduct a
stratified analysis by category of retreatment TB because this in-
formation was inconsistently filled out in the laboratory request
forms and the laboratory registers. Other limitations include the
inability to validate the previously collected routine data and the
possibility that reference laboratories discarded sputum samples
that consisted only of saliva or with long transfer times without
being recorded.

The findings from this study raise a number of issues that merit
discussion. First, the number of sputum samples from retreatment
cases that did not reach the laboratory level was unacceptably
high, at 91%. We do not know the reasons for this, but possibili-
ties include poor guideline implementation by clinicians, weak-
nesses in the sputum transportation system,!? shortcomings in re-
cording and limited laboratory capacity.!12 Further detailed
assessment is needed through prospective studies. Second, imme-
diate measures should be put in place to correct this situation, in-
cluding the introduction of quarterly monitoring and reporting
of gaps in sputum samples received from retreatment cases, and
regular supervisory visits to check the accuracy of the data. An au-
dit of the sputum transport chain is also needed to identify areas
that would benefit from direct support. Third, the evidence from
this audit shows that the performance of the laboratories is good,
especially in recent years; the main problem thus appears to lie in
getting sputum specimens from the peripheral health facilities to
the laboratories.

The primary purpose of sending sputum samples systemati-
cally from retreatment cases to the laboratory is to detect drug-
resistant TB and administer appropriate treatment regimens. Failure
of the laboratory to receive sputum specimens implies that those
with drug-resistant TB will not be diagnosed and they therefore
risk receiving sub-optimal treatment. This in turn could lead to
the development and transmission of MDR-TB, which is a major
public health concern. Although MDR-TB estimates in Tanzania in
2006 were low, at 3.2% in retreatment cases, the first-line treatment
regimen in Tanzania has since been shortened (to include RMP)
and the DOTS model has changed.!® Both these changes could
potentially increase the risk of MDR-TB, and this makes it more
important than ever to conduct DST in retreatment patients.

A final point is whether the laboratories could cope with the
increased workload associated with all retreatment patients sub-
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mitting their sputum specimens for culture and DST. From an op-
erational perspective, this might require first prioritising culture
and DST for high-risk groups such as those who fail treatment.
The way forward is to strengthen the overall laboratory capacity
and foster decentralisation, with the use of rapid DST methods.
Test assays such as Xpert® MTB/RIF (Cepheid, Inc., Sunnyvale,
CA, USA) are promising, but remain expensive.!415

CONCLUSION

This study reveals a considerable gap between notified retreat-
ment cases and sputum samples received for culture and DST, and
immediate steps should be taken to address this problem. These
include setting up monitoring and evaluation of this particular
aspect of TB control, supervision to ensure data accuracy and a re-
view of sputum transport/transfer logistics to identify areas that
would benefit from direct support.
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Contexte : Un laboratoire de référence, trois laboratoires de zone et
500 services de santé prenant en charge le retraitement de patients
tuberculeux en Tanzanie.

Objectifs : Le Programme National de Tuberculose et de Lepre (NTLP)

exige que dans tous les cas déclarés de retraitement en Tanzanie des
échantillons de crachats soient envoyés pour culture et tests de sensi-
bilité aux médicaments (DST). Cette étude a déterminé 1) si le nom-
bre de patients en retraitement déclarés chaque année correspond au



Public Health Action

nombre d’échantillons de crachats recus par les laboratoires de ré-
férence, et 2) le nombre d’échantillons a culture positive et le nombre
ou le DST a été exécuté.

Schéma : Audit de 9 années des données du NTLP pour I'ensemble
du pays pendant la période 2002-2010.

Résultats : Sur les 40940 patients en retraitement déclarés par le
NTLP, chez 3871 (10%) les échantillons de crachats ont été recus
pour culture et DST dans les laboratoires de référence et de zone. Au
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total, 3761 échantillons de crachats (97%) ont été traités pour cul-
ture, chez 1589 (42%) la culture a été positive et chez 1415 (89%) la
DST a été réalisée.

Conclusions : Il y a un déficit de >90% entre le nombre de cas de re-
traitement déclarés et le nombre d’échantillons de crachats regus,
cultivés et évalués par DST dans les laboratoires de référence et de
zone. Les étapes a franchir pour répondre a ce probleme font I'objet
d’une discussion.

Marco de referencia: Un laboratorio de referencia, tres laboratorios
zonales y 500 centros de salud que atienden a los pacientes en retrata-
miento antituberculoso en Tanzania.

Objetivos: El Programa Nacional contra la Tuberculosis y la Lepra
(NTLP) exige que en todos los casos notificados en retratamiento de
tuberculosis (TB) en Tanzania se recojan muestras de esputo, a fin de
remitirlas para cultivo y pruebas de sensibilidad a los medicamentos
(DST). En el presente estudio se buscé 1) verificar si el nimero de
pacientes notificados anualmente en retratamiento corresponde al nd-
mero de muestras de esputo recibidas en los laboratorios de referen-
cia y 2) comparar el nimero de muestras con cultivo positivo y el
nuimero de cultivos con DST.

Métodos: Se practicé una auditoria a escala nacional de los datos del
NTLP del periodo 2002-2010.

Resultados: De 40940 casos notificados en retratamiento antituber-
culoso por el NTLP, los laboratorios de referencia y los laboratorios
zonales recibieron muestras de 3871 pacientes (10%) para cultivo y
DST; de estas muestras 1589 (42%) presentaron un cultivo positivo y
se practicé el antibiograma en 1415 muestras (89%).

Conclusién: Existe un déficit de >90% entre los casos notificados en
retratamiento y el nimero de muestras de esputo recibidas y de culti-
vos y DST realizadas en los laboratorios de referencia y los laborato-
rios zonales. En el articulo se analizan las medidas necesarias a fin de
superar estas deficiencias.

Public Health Action (PHA) The voice for operational research.
Published by The Union (www.theunion.org), PHA provides a platform to
fulfil its mission, ‘Health solutions for the poor’. PHA publishes high-quality
scientific research that provides new knowledge to improve the accessibility,
equity, quality and efficiency of health systems and services.

e-ISSN 2220-8372
Editor-in-Chief: Donald A Enarson, MD, Canada

Contact: pha@theunion.org
PHA website: http://www.theunion.org/index.php/en/journals

Article submission: http://mc.manuscriptcentral.com/pha





<<
  /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


