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The global focus on human immunodeficiency
virus (HIV) infection in recent years has been
on improving access to antiretroviral therapy (ART).
World Health Organization (WHO) statistics indicate
that in countries such as South Africa, Bangladesh,
India and Malaysia, the uptake of ART is increasing
rapidly. In South Africa, the country with the highest
number of people globally on ART, the South African
strategic plan on HIV has adopted a broad 20-year vi-
sion that at least 80% of eligible patients will be ini-
tiated on ART within this period.! In 2007, the WHO
estimated that 5.7 million people in South Africa were
living with HIV. By the end of that year, only 27% of
those eligible to receive ART had been commenced
on antiretrovirals. Since then there has been signifi-
cant scale-up in treatment, and by latest estimates,
despite the introduction of a higher ART CD4 entry
point of 350 cell/mm3, some 55% of eligible people
are now on ART.2 This favourable situation in South
Africa is not unique; it reflects the increasing coverage
in ART in Latin America, the Caribbean and South-
East Asia.?

The successful scale-up of ART has resulted in new
challenges, including sustaining large numbers of peo-
ple on treatment, ensuring high volume drug supplies
and meeting the huge costs of treatment.3 The initial
dire course of HIV disease has been modified, and mil-
lions of people in low- and middle-income countries
are now able to live longer. However, living longer
with HIV infection exposes patients to a new set of
health issues. Opportunistic infections decrease on ART,
but the potential for diseases of ageing, lifestyle-related
disease and other non-communicable diseases (NCDs)
increases.

There is currently a global move to identify and tar-
get NCDs, which include cancers, chronic respiratory
disease, heart disease, stroke and diabetes.# This new
approach was discussed at the recent United Nations
high-level meeting on NCDs.> It is evident that the
majority of deaths related to these diseases occur in
low- and middle-income countries. A recent positive
step was the undertaking at the 65th World Health As-
sembly to target a 25% reduction in mortality due to
NCDs by 2025 in all 194 member states.6 Interven-
tions to help reach these targets include lifestyle modi-
fication, dietary interventions, smoking cessation and
tobacco control. Considerable effort to achieve this
goal will be required, from health policy makers and
global advisory bodies to delivery at clinic level

through non-governmental stakeholders and national
policy roll-outs.

WHAT IS THE EXTENT OF THE
PROBLEM OF NCDs IN HIV?

Infectious diseases associated with HIV have been a
major focus in the era of ART. However, people living
with HIV are also at increased risk of developing NCDs.
A number of emergent organ-specific NCDs found in
people with HIV are shown in the Table. These dis-
eases are not trivial, and they may affect multiple or-
gan systems, with debilitating and potentially fatal
outcomes. Unfortunately, the true impact of these
diseases on long-term mortality and morbidity, partic-
ularly in low- and middle-income countries, is not
known. Available data on NCDs on patients on ART
are almost exclusively from established HIV cohort data
in high-income countries. For example, data on the
natural history of chronic respiratory diseases,!S lung
cancer!® and chronic obstructive pulmonary disease
(COPD)'7 are from cohort studies performed in France!¢
and the USA.1517 These data may not be applicable in
countries with a high incidence of tuberculosis (TB),
where the true extent of TB-associated obstructive lung
disease is not known. This, coupled with increasing
rates of smoking in low-income countries, suggests that
the risk of developing COPD may be higher in people
with HIV infection.

The lack of robust epidemiological cohort data is
not limited to respiratory disease. With regard to coro-
nary heart disease, North American men with HIV
have up to double the risk!® of developing coronary
artery disease compared to their HIV-negative counter-
parts.’ In African men, in whom hypertension is a
well-established and common problem, the incidence
of coronary artery disease is increasing rapidly with
Westernisation,2? but the true impact of this emer-
gent disease is unknown. The effect of large-scale roll-
outs of protease inhibitor (PI) based ART regimens on
endothelial function and dyslipidaemia may create an
additional risk factor for developing coronary dis-
ease. The use of ART and the increased risk of develop-
ment of diabetes mellitis has been documented in the
Multicentre AIDS Cohort Study,’* where a four-fold
increase in incidence over HIV-seronegative subjects
was described. The true future impact of this emer-
gent disease in low- and middle-income countries is
not known.
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TABLE Non-infectious disease manifestations of HIV

Organ system Disease

Respiratory” Allergic rhinitis

Chronic obstructive pulmonary disease
Pulmonary arterial hypertension
Sarcoidosis

Interstitial lung disease®

Lung cancer

Cardiac? Coronary artery disease
Dyslipidaemia
Dilated cardiomyopathy
Endocrine'® Insulin resistance’

Metabolic syndrome
Thyroid disease
Hypogonadism
Addison’s disease

Gastrointestinal'2 HIV cholangiopathy

Pancreatitis

Neurological'3 Antiretroviral toxic neuropathy
HIV dementia

Minor cognitive motor disorder

Musculoskeletal'4 Joint malignancy
Osteonecrosis

Hypertrophic osteoarthropathy
Myositis

Uveitis

Retinal microvasculopathy

Opthalmological

HIV = human immunodeficiency virus.

WHAT STEPS SHOULD WE TAKE TO IDENTIFY
AND MANAGE EMERGENT NCDs?

The success story over the last 30 years has been the mobilisation
of the scientific community and public health policy makers in
developing new treatments and improving access to care for peo-
ple with HIV. Many developing countries now have established
HIV treatment programmes and developing infrastructure. There
is still much work to be done, including reducing HIV infection
rates, improving access to treatment and dealing with viral resis-
tance. This key focus should continue, and there is no time for
complacency. HIV health advocacy, however, now needs to be re-
aligned to identifying emergent NCDs and lifestyle-related dis-
eases in patients established on ART.

First, there is a lack of data on the longer-term consequences
of HIV infection and its treatment. To date the majority of cohort
data is from the industrialised world, and while these cohorts
continue to add value to future care, robust prospective longitudi-
nal clinical cohorts need to be established in low-income coun-
tries, where the burden of NCDs resides and where other risk fac-
tors for chronic diseases exist. A recent example is the ‘Lung HIV’
cohort funded by the National Institutes of Health.!s This multi-
centre initiative, with both US and African sites, will provide in-
formation on the additive effect of cigarette smoking and TB on
lung function decline in HIV.2! Funding bodies should consider
supporting scientific surveillance cohorts to include HIV-related
NCDs, where monitoring lifestyle-related diseases will have the
greatest downstream effects, and which will help to answer many
of these unanswered questions expediently. National policy mak-
ers should be encouraged to implement monitoring tools for
identifying, managing and recording the next wave of emergent
lifestyle-related diseases and NCDs in patients with HIV.

Second, integrated preventive strategies employed in the care
of patients with HIV, including lifestyle interventions such as
smoking cessation, modifying dietary behaviour and primary pre-
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vention for coronary artery disease, need to be developed and will
pay dividends. Such programmes should not be permitted to be
overwhelmed by the need for treatment of infectious diseases
such as TB. The roll-out of ART offers a framework for both scien-
tific data collection and implementation of education for NCDs.
We believe that health systems policies for NCDs should be com-
plementary to existing ART programmes, as patients with HIV
may be at higher risk of morbidity. The expansion of chronic care
programmes for HIV now offers an established base to leverage
integrated care for NCDs in patients with HIV.22 For minimal ad-
ditional input, with the lessons of HIV programme planning, the
experience of effective management tools and tried monitoring
systems, these can be called upon to incorporate additional care
for NCDs in HIV.

Research plays an essential role in identifying this new genera-
tion of HIV-related NCDs. To improve the interface between this
research and delivery, a clear research plan must be established.
The operational domain of the research within local health pro-
gramme structures should be clearly identified. A plan for imple-
mentation of research findings through programme managers or
development managers will ensure a broader uptake of significant
findings. Where appropriate, a planned health systems approach
involving managers and policy makers to operationalise findings
should be included as part of research planning.23

CONCLUSION

Many significant gains have been made in recent years in the
fight against HIV. New issues, including treating viral resistance,
managing long-term compliance and combating HIV-related in-
fectious disease will require added focus in the immediate future.
Preventing unrecognised NCDs from becoming the main future
agenda in HIV is a priority that needs to be addressed in the pres-
ent. The current global discussion on integrated care for chronic
disease is even more relevant in people living with HIV.

Chronic HIV care programmes need to move beyond drug
delivery and direct disease management to include NCD inter-
ventions. Such strategies include lifestyle education, primary pre-
vention for cardiac disease, obesity management and smoking
cessation, amongst others. National HIV programme managers
should build on their HIV experience, and implement systems
and evaluation strategies, including HIV-related NCDs, in their
existing and developing programme structures. Researchers and
funding bodies should be encouraged to partner and implement
quality research studies on emergent NCDs in those settings
where disease occurs.

References

1 Wouters E, van Rensburg H C, Meulemans H. The National Strategic Plan of
South Africa: what are the prospects of success after the repeated failure of
previous AIDS policy? Health Policy Plan 2010; 25: 171-185.

2 World Health Organization/Joint United Nations Programme on HIV/AIDS/
United Nations Children’s Fund. Global HIV/AIDS response: epidemic up-
date and health sector progress towards universal access. Progress Report
2011. Geneva, Switzerland: WHO, 2011.

3 Kevany S, Meintjes G, Rebe K, Maartens G, Cleary S. Clinical and financial
burdens of secondary level care in a public sector antiretroviral roll-out set-
ting (G F Jooste Hospital). S Afr Med J 2009; 99: 320-325.

4 Ralston J. New global target on non-communicable diseases: a call to action
for the global cardiovascular disease community. Cardiovasc J Afr 2012; 23:
241-242.

5 Beaglehole R, Bonita R, Alleyne G, et al. UN high-level meeting on non-
communicable diseases: addressing four questions. Lancet 2011; 378: 449-455.

6 65th World Health Assembly closes with new global health measures. Cent
Eur J Public Health 2012; 20: 163-164.

7 Stokes S C, Tankersley M S. HIV: practical implications for the practicing
allergist-immunologist. Ann Allergy Asthma Immunol 2011; 107: 1-9.



Public Health Action

8

10

11

12

13

14

15

Griffiths M H, Miller R F, Semple S J. Interstitial pneumonitis in patients in-
fected with the human immunodeficiency virus. Thorax 1995; 50: 1141-
1146.

Rerkpattanapipat P, Wongpraparut N, Jacobs L E, Kotler M N. Cardiac mani-
festations of acquired immunodeficiency syndrome. Arch Intern Med 2000;
160: 602-608.

Kalra S, Sleim H, Kotwal N. Human immunodeficiency virus and the endo-
crine system. Indian J Endocrinol Metab 2011; 15: 231-233.

Brown T T, Cole S R, Li X, et al. Antiretroviral therapy and the prevalence
and incidence of diabetes mellitus in the multicenter AIDS cohort study.
Arch Intern Med 2005; 165: 1179-1184.

Wilcox C M, Saag M S. Gastrointestinal complications of HIV infection:
changing priorities in the HAART era. Gut 2008; 57: 861-870.

McArthur J C, Brew B J, Nath A. Neurological complications of HIV infec-
tion. Lancet Neurol 2005; 4: 543-555.

Booth T C, Chhaya N C, Bell J R, Holloway B J. Update on imaging of non-
infectious musculoskeletal complications of HIV infection. Skeletal Radiol
2012; 41: 1349-1363.

George M P, Kannass M, Huang L, Sciurba F C, Morris A. Respiratory symp-
toms and airway obstruction in HIV-infected subjects in the HAART era.
PLoS ONE 2009;4: e6328.

16

1

~N

18

19

20
21

NCDsinHIV 6

Herida M, Mary-Krause M, Kaphan R, et al. Incidence of non-AIDS-defining
cancers before and during the highly active antiretroviral therapy era in a
cohort of human immunodeficiency virus-infected patients. J Clin Oncol
2003; 21: 3447-3453.

Crothers K, Butt A A, Gibert C L, Rodriguez-Barradas M C, Crystal S, Justice
A C. Increased COPD among HIV-positive compared to HIV-negative veter-
ans. Chest 2006; 130: 1326-1333.

Hakeem A, Bhatti S, Cilingiroglu M. The spectrum of atherosclerotic coro-
nary artery disease in HIV patients. Curr Atheroscler Rep 2010; 12: 119-124.
Currier J S, Taylor A, Boyd F, et al. Coronary heart disease in HIV-infected
individuals. J] Acquir Immune Defic Syndr 2003; 33: 506-512.

Opie L H. Heart disease in Africa. Lancet 2006; 368: 449-450.
clinicaltrials.gov. Longitudinal studies of HIV-associated lung infections and
complications (Lung HIV). 2009. http://clinicaltrials.gov/ct2/results?term=
longitudinal + HIV&Search=Search Accessed October 2012.

22 Joint United Nations Programme on HIV/AIDS. Chronic care of HIV and

23

noncommunicable disease. Geneva, Switzerland: UNAIDS, 2011.
Remme J H, Adam T, Becerra-Posada F, et al. Defining research to improve
health systems. PLoS Med 2010; 7: e1001000.

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: htt

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

://www.theunion.org/index.php/en/journals





<<
  /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


