
Public Health Action

Characteristics and treatment response in patients with 
tuberculosis and diabetes mellitus in New Delhi, India
A. Khanna,1 S. Lohya,1 B. N. Sharath, 2 A. D. Harries 3,4

Interna  onal Union Against Tuberculosis and Lung Disease
Health solu  ons for the poor

VOL 3 SUPPLEMENT 1 PUBLISHED 4 NOVEMBER 2013

http://dx.doi/10.5588/pha.13.0025

Diabetes mellitus (DM) is known to increase the risk of 
tuberculosis (TB) and adversely affect TB treatment out-
comes. A descriptive study was carried out in registered 
TB patients screened for DM at Lok Nayak Hospital, New 
Delhi, India. Of 458 TB patients, 66 (14%) had DM. In 
those with dual disease, age ⩾40 years, smear-positive 
pulmonary TB and recurrent TB were significantly more 
common. There was no effect of DM on TB treatment 
outcomes, although there was a trend towards smear 
non-conversion at 2 months. Screening for DM works 
well, and certain patient characteristics are more com-
mon in those with dual disease.
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15 February to 30 September 2012 were included in 
the study.

Patients were fi rst screened verbally for known DM. 
In those with unknown DM status, blood tests were 
carried out using glucometers and test strips as previ-
ously described.6 Patients were diagnosed with DM if 
fasting blood glucose was ⩾ 126 mg/dl (7 mmol/dl), in 
line with World Health Organization guidelines.8 Re-
gardless of DM status, all TB patients received stan-
dardised TB treatment in accordance with national 
guidelines,9 and were followed until the end of treat-
ment. Treatment outcomes were monitored through 
registers and treatment cards, and reported in standard 
fashion according to the guidelines.9 For the purpose 
of the study, treatment outcomes were categorised as 
successful (cured with negative sputum smear at the 
end of treatment, and treatment completed with no 
smears performed) and other (died, lost to follow-up, 
failed treatment, and transferred out with no outcome 
reported). All screening and treatment were provided 
free of charge.

The data were sourced from TB treatment cards, TB 
registers and TB-DM registers set up for the purpose of 
the pilot study. Data were extracted from the registers 
into paper-based forms and double entered into Epi-
Data version 3.1 (EpiData Association, Odense, Den-
mark, http://www.epidata.dk). Patients were grouped 
according to whether or not they had DM, and cate-
gorical variables such as baseline characteristics and 
treatment outcomes were compared using the χ² test, 
with odds ratios and 95% confi dence intervals as ap-
propriate, with levels of signifi cance set at 5%.

Ethics approval was obtained from the institutional 
ethics committee of Maulana Azad Medical College, 
New Delhi, and the International Union Against Tu-
berculosis and Lung Disease Ethics Advisory Group, 
Paris, France.

RESULTS

Of the 458 registered TB patients, 226 (49%) were male. 
The mean age of the patients was 32 years (inter-
quartile range 20– 42). Of 66 patients (14.5%) diagnosed 
with DM, 40 (60%) had a previous diagnosis. The base-
line characteristics, sputum smear status during treat-
ment and treatment outcomes for TB patients with 
and without DM are shown in the Table. In terms of 
baseline characteristics, age ⩾ 40 years, smear-positive 
pulmonary TB (PTB) and recurrent TB were signifi cantly 
more common in DM patients, while extra-pulmonary 
TB was signifi cantly less common. There were no other 
differences. An increased proportion of patients with 

India, a middle-income country, has the highest tu-
berculosis (TB) burden in the world, with an esti-

mated 2.3 million cases annually.1 The country is expe-
riencing urbanisation, ageing and changes in lifestyle, 
and these are associated with an escalating epidemic 
of diabetes mellitus (DM); in 2012, there were an esti-
mated 63 million prevalent cases.2 There is now good 
evidence that people with DM have 2–3 times the risk 
of developing active TB compared with those who do 
not have DM.3,4 Not only may this lead to an increase 
in the TB burden, but patients with dual disease ap-
pear to have an increased frequency of adverse TB treat-
ment outcomes, with delayed sputum culture conver-
sion, an increased risk of death during anti-tuberculosis 
treatment and an increased risk of recurrent disease 
after successful completion of treatment. 5

In 2012, a series of pilot studies was conducted in In-
dia on bi-directional screening for DM and TB in a rou-
tine setting, with aggregate data showing that screen-
ing in both directions was both feasible and effective.6,7 
No information, however, was presented on whether 
DM affects patient outcomes in a routine setting. We 
therefore decided to assess whether sputum smear 
conversion and treatment outcomes were affected by 
DM status in a hospital setting in Delhi, India.

METHODS

A descriptive study was carried out using the records 
and reports of India’s Revised National TB Control 
Programme. The setting was a chest clinic at a tertiary 
care teaching hospital (Lok Nayak) in New Delhi, 
which has been implementing TB control activities for 
the last 10 years. The clinic has a catchment popula-
tion of 0.5 million, and was one of the collaborating 
centres for the TB-DM bi-directional pilot project.6,7 
All adult TB patients diagnosed and registered from 
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DM who had their sputum smears examined did not experience 
smear conversion at the end of the initial phase of treatment, but 
this did not reach statistical signifi cance when compared with pa-
tients who did not have DM. Final treatment outcomes did not 
differ between the groups.

DISCUSSION

In this observational study, it was feasible to routinely screen all 
TB patients for DM. Among patients with DM, there was a higher 
prevalence of older individuals and patients with smear-positive 

PTB and recurrent TB. Older age might be expected, because type 
2 DM disease tends to occur in older subjects. The reasons for the 
higher prevalence of PTB are unclear, but may be related to pul-
monary microangiopathy and defi cient activation of pulmonary 
macrophages, which are reported to occur in DM and may predis-
pose patients to TB.3 An increased risk of recurrent TB disease 
among DM patients has previously been reported.5 In a recent 
prospective study in Mexico this association was confi rmed, and 
was also shown to be due to reactivation of the same strain of My-
cobacterium tuberculosis in 80% of cases and reinfection with a dif-
ferent strain in 20%.10 More work is needed in India to under-
stand the reasons for recurrent TB in patients with DM.

We found no signifi cant effect of DM on sputum smear con-
version or treatment outcomes, although an increased proportion 
of patients with DM remained sputum smear-positive at 2 months. 
Delays in sputum culture conversion have been reported in asso-
ciation with DM, although not consistently, and this also requires 
further study.5

The strength of the study was that it was conducted in a pro-
gramme setting with no additional resources apart from govern-
ment funds. Its limitations relate to any record review where data 
may be inaccurate and, in this study, the small sample group of 
patients with dual disease. 

In conclusion, screening of TB patients for DM worked well in 
this tertiary hospital setting. The study also identifi ed certain pa-
tient characteristics that may be more prevalent in those with DM, 
thus allowing targeting of screening if resources are constrained.
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TABLE Baseline characteristics, smear conversion and treatment 
outcomes of TB patients with and without diabetes registered at 
Lok Nayak Hospital, Delhi, India, in 2012

Characteristic

TB patients
with DM
(n = 66) 

n (%)

TB patients
without DM
(n = 392)

n (%) OR (95%CI)*

Sex
Male 40 (61) 186 (47)
Female 26 (39) 206 (53)

Age, years
<40 12 (18) 315 (80) 18.4 (9.3–36)†

⩾40 54 (82)  77 (20)
Disease classification

Pulmonary smear-positive 38 (57) 151 (39)  2.2 (1.3–3.7)‡

Pulmonary smear-negative 17 (26)  80 (20)
Extra-pulmonary 11 (17) 161 (41)  0.3 (0.1–0.6)†

Type of TB
New 43 (66) 302 (77)
Previously treated 23 (34)  90 (23)  1.8 (1.0–3.1)‡

HIV status
Positive  0  17 (4)
Negative 66 (100) 370 (94)
Unknown  0  10 (2)

Smoking status
Smoker  9 (14)  49 (13)
Non-smoker 57 (86) 343 (87)

Sputum smear conversion
End of intensive phase

Converted 28 (74) 122 (83)
Not converted  9 (24)  18 (12)
Unknown  1 (2)   7 (5)

End of treatment
Converted 32 (88) 127 (91)
Not converted  2 (6)   3 (2)
Unknown  2 (6)   9 (7)

Treatment outcomes
Treatment success 58 (88) 362 (92)
Other outcomes  8 (12)  30 (8)

* OR only shown for comparisons where there were significant differences.
† P < 0.001.
‡ P < 0.05.
TB = tuberculosis; DM = diabetes mellitus; OR = odds ratio; CI = confidence interval; 
HIV = human immunodeficiency virus.

On sait que le diabète sucré (DM) augmente le risque de tuberculose 
(TB) et influe de façon défavorable les résultats du traitement de la TB. 
On a mené une étude descriptive chez les patients TB enregistrés et dé-
pistés pour DM à l’Hôpital Lok Nayak de New Delhi, Inde. Sur 458 pa-
tients TB, 66 (14%) souffraient de DM. Chez ceux atteints des deux 
maladies, un âge ⩾40 ans, une TB pulmonaire à frottis positif et une 

rechute de TB sont significativement plus courants. Il n’y a pas d’effet 
du DM sur les résultats du traitement de la TB, quoiqu’il y ait une ten-
dance vers la non-négativation du frottis à 2 mois. Le dépistage du 
DM fonctionne correctement et certaines caractéristiques du patient 
sont plus courantes chez ceux atteints des deux maladies.
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Se conoce que la presencia de diabetes sacarina (DM) aumenta el 
riesgo de contraer la tuberculosis (TB) y ejerce un efecto desfavorable 
sobre el desenlace del tratamiento antituberculoso. Se llevó a cabo 
un estudio descriptivo de los pacientes tuberculosos registrados, en 
quienes se investigó el diagnóstico de DM en el Hospital Lok Nayak 
de Nueva Delhi en la India. De los 458 pacientes registrados con TB, 
66 presentaban DM (14%). En los pacientes con ambas enferme-
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dades fue significativamente más frecuente que tuvieran una edad de 
⩾40 años, que padecieran TB pulmonar con baciloscopia positiva y 
recaídas de la TB. No se presentó ningún efecto de la DM sobre el 
desenlace terapéutico, aunque se observó una tendencia a la falta de 
conversión de la baciloscopia a los 2 meses de tratamiento. El cribado 
de la DM es eficaz y algunas características son más frecuentes en los 
pacientes que padecen ambas enfermedades. 

 

 



<<
  /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


