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ABSTRACT

Background: Early infant diagnosis (EID) of human immunodefi ciency virus (HIV) infection in pediatrics 
with the use of DNA polymerase chain reaction (PCR) is a way of assessing the retroviral status of HIV-
exposed infant with the view of early commencement of treatment for infected infants. It also serves as a 
way of assessing the effectiveness of prevention of mother-to-child transmission of HIV (PMTCT) in health 
care facilities.

Methods: This was a 5-year prospective cross-sectional study at the Ekiti State University Teaching 
Hospital, (EkSUTH) Ado-Ekiti, Nigeria. Babies delivered to HIV-positive mothers who presented at 
EkSUTH between January 2010 and December 2014 were enrolled in the present study. PCR was done 
twice for all HIV-exposed infants. Statistical analysis was done using SPSS version 16.0.

Results: One hundred and fi fty eight infants were HIV exposed; 72 males and 86 females (M:F= 0.84:1). 
Eighty eight (55.7%) of the mothers had commenced highly active anti-retroviral therapy (HAART) before 
pregnancy, 56 (35.4%) during pregnancy, and 14 (8.9%) after delivery. Ten (6.3%) babies tested positive. Four 
(28.6%) of 14 exposed babies whose mothers commenced HAART after delivery tested positive to HIV 
compared to 3 (5.4%) of 56 babies whose mother commenced HAART during pregnancy and 3 (3.4%) of 
88 babies whose mother commenced HAART before pregnancy. The difference was statistically signifi cant 
(χ2 = 13.28, df = 4, p = 0.01).

Conclusions and Global Health Implications: There is signifi cant reduction in transmission of HIV 
from mothers to children with commencement of antiretroviral drugs before pregnancy in mothers and 
use of Nevirapine for all exposed babies for the fi rst 6 weeks of life. Infants of HIV positive mothers can 
live healthy life free of HIV infection if their mothers participate in PMTCT program.
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Introduction
HIV/AIDS is still a disease of public health importance 
and mother to child transmission (MTCT) is one of 
the major routes of spread of the virus.[1] About 
330,000 children under the age of 15 became infected 
with HIV in the year 2012 worldwide according 
to recent estimates by the Joint United Nations 
Program (UNAIDS) on HIV/AIDS with more than 
90 percent of paediatric HIV infections occurring 
in sub-Saharan African countries.[1] Most of these 
infections occurred during pregnancy, delivery or 
breastfeeding thereby making the prevention of 
mother to child transmission (PMTCT) a major public 
health approach of reducing the scourge.[2] Efforts 
have been made over the past few years to improve 
PMTCT in some sub-Sahara African countries.[3-5] 
One of the major ways of reducing the scourge 
of HIV/AIDS is by ensuring early infant diagnosis 
(EID). The World Health Organization (WHO) 
recommends that infants of HIV positive mothers 
should have polymerase chain reaction (PCR) done 
between 4 to 6 weeks of life for early infant diagnosis 
and commencement of antiretroviral therapy in HIV 
positive infants below 24 months of age.[1-3] Nigeria 
has about 3 million people living with HIV and the 
prevalence of HIV infection among pregnant women 
attending antenatal clinic (ANC) is about 4.4% with 
mother-to-child transmission of HIV occurring in 
about 10% of these.[4,6] Despite sustained effort 
at preventing mother to child transmission of HIV, 
infant of HIV positive mothers are still at risk of 
becoming infected, especially in developing countries 
where resources for patients’ care are limited.[7-9] 
In the year 2010, new pediatric HIV infection was 
estimated at 390,000 globally and only 23% of 
HIV infected children have access to antiretroviral 
drugs.[8,10] Data from previous studies show that 
only 10-12% of HIV-exposed infants have access to 
EID.[7,8,10,11] EID reported in this study commenced 
in the Pediatrics department of EkSUTH in 2009, 
though the samples were analyzed at Obafemi 
Awolowo University Teaching Hospital, (OAUTH) 
Osun State, Nigeria. The purpose of this study was 
to assess HIV reactivity rate among HIV- exposed 
infants seen in the Pediatrics department of EkSUTH 
over a fi ve year period.

Methodology

This was a prospective cross sectional study carried 
out at the Pediatric ART clinic of EkSUTH, Ado-Ekiti 
from January 2010 to December 2014. Dried blood 
spot (DBS) samples, taken at six weeks of life and 
two weeks after discontinuation of breastfeeding at 
one year of life, from infants of HIV positive mothers 
who were delivered within and outside EkSUTH 
were transported by courier to OAUTH, Ile-Ife, 
Osun State, Nigeria (about 2 hours drive from Ado-
Ekiti) for analysis. EkSUTH is a relatively new teaching 
hospital (upgraded from a specialist hospital to a 
teaching hospital in the year 2008). EID commenced 
in the center in 2009 and since then DBS samples 
for DNA PCR collected in EkSUTH were analyzed 
in OAUTH, Osun State, Nigeria which is the regional 
head area for PCR analysis for Institute of Human 
Virology, Nigeria (IHVN).[9,12] IHVN provides 
support for training of health workers in treatment 
of HIV patients in Nigeria.[12] Results usually become 
available in about two months from the time of 
sample collection. The PCR analysis was carried 
out using the GeneAmp PCR System 9700 (Perkin-
Elmer, Norwalk, Conn, USA). PCR analysis of HIV-
exposed infants was an ethically built-in program 
into the approved PMTCT services in EkSUTH. 
Statistical analysis was done with SPSS version 16 for 
Windows (SPSS Inc, Chicago, USA) after data was 
manually sorted and entered. The DNA PCR result 
of the HIV-exposed infants was categorized into 
positive and negative. This was cross-tabulated with 
the time mothers commenced HAART in pregnancy, 
feeding method, and the time babies commenced 
Nevirapine after delivery. Differences in proportion 
were tested with chi square and p value less than 
0.05 was regarded as signifi cant.

Results
One hundred and fi fty eight HIV-exposed infants 
did DNA PCR test during the study period and this 
comprised of 72 males and 86 females giving a male 
to female ratio of 0.84:1 (Table I). One hundred 
and twenty four (78.5%) babies were delivered 
in government hospitals, 23 (14.6%) in private 
hospitals, 7 (4.4%) in faith-based homes and the 
remaining 4 (2.5%) at home (Table I). Delivery was 
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by Caesarean section in 14 (8.9%) and per vaginal 
in 144 (91.1%). HIV status of the babies’ fathers 
was positive in 4 (2.5%), negative in 63 (39.9%), and 
unknown in 91 (57.6%). One hundred and forty 
two (89.9%) babies had exclusive breast feeding, 
13 (8.2%) had breast milk substitute and 3 (1.9%) 
had mixed feeding. Eighty-eight (55.7%) mothers 
commenced HAART before pregnancy, 56 (35.4%) 
during pregnancy, and 14 (8.9%) after delivery 
(Table I). Nevirapine was given for the fi rst 6 weeks of 
life in 147 (93.0%) of the babies while the remaining 
11 (7.0%) did not receive Nevirapine. Six (54.5%) 

of the 11 exposed babies who did not receive 
Nevirapine tested positive to HIV compared to four 
(2.7%) of the 147 exposed babies who received 
Nevirapine for the fi rst 6 weeks week of life. The 
difference is statistically signifi cant (χ2 = 47.089, df =1, 
p = <0.001). There was no signifi cant difference with 
regards to HIV positivity vis-à-vis mode of delivery 
as nine (90%) of the ten babies who tested positive 
were delivered by spontaneous vaginal delivery and 
this represents 6.25% (9/144) of those who were 
delivered per vaginal compared to one case (10%) 
who had caesarean section representing 7.1% (1/14) 
of those delivered by this method. One hundred and 
forty eight (93.7%) of the babies tested negative to 
HIV and were discharged from ART clinic after the 
second PCR at one year of age, while the remaining 
10 (6.3%) tested positive and were enrolled for 
antiretroviral therapy. One (10%) of the ten babies 
with positive PCR result was delivered in private 
hospital, two (20%) at home, and the remaining 
7 (70%) in government hospitals. Majority (60%) of 
the 10 positive infants did not receive Nevirapine 
in the fi rst 6 weeks of life while the remaining four 
(40%) did. Most (90%) of the positive infants were 
breastfed exclusively while one (10%) had breast 
milk substitute and none had mixed feeding. Four of 
them were male while six were females.

Discussion
The prevalence of DNA PCR reactivity among HIV-
exposed infants in EkSUTH, Ado-Ekiti, Nigeria was 
6.3% (Table I). This is comparable to the fi nding of 
6.5% in a similar study in Zambia[13] and 5.8% in 
Cape town, South Africa.[14] It is however higher than 
1.8% prevalence reported by Onakpa and Tahir[10] 
in Sokoto, Nigeria. Reason for this difference could 
partly be due to the difference in duration of the 
study. The study from Sokoto covered a 24 month 
period while the present study covered a 5 year 
period. Also, the present study included exposed 
babies referred from other health facilities, while that 
of Sokoto was restricted to infants of HIV-positive 
mothers who had ANC and participated in PMTCT 
program in the facility. Also, the proportion of HIV-
positive mothers who never received HAART during 
pregnancy (8.9%) in the present study is higher than 
7% reported by Onankpa and Tahir. [10]

Table I. Selected Characteristics of 158 Infants of HIV 
Positive Mothers Seen at Ekiti State University Teaching 
Hospital (EkSUTH), Nigeria

Characteristics of HIV- exposed 
Infants (N=158)

Frequency Percent

Sex
Male 72 46.7

Female 86 53.3

Place of delivery
Government Hospital 124 78.5

Private Hospital 23 14.6

Faith based centre 7 4.4

Home 4 2.5

Mode of delivery
Vaginal 144 91.1

Caesarean section 14 8.9

Timing of mother haart 
commencement

Before pregnancy 88 55.7

During pregnancy 56 35.4

After delivery 14 8.9

Feeding option adopted by mother
Exclusive breastfeeding 142 89.9

Breast milk substitute 13 8.2

Mixed feeding 3 1.9

Outcome
HIV negative 148 93.7

HIV positive 10 6.3

HIV positivity outcome by feeding 
methods

Exclusive breastfeeding (n=142) 9 6.3

Breast milk substitutes (n=13) 1 7.7

Mixed feeding (n=3) 0 0.0
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HIV positivity rate among infants of HIV-positive 
mothers was higher (28.6%) in babies whose 
mothers did not receive HAART during pregnancy 
compared to those whose mothers commenced 
during pregnancy (5.4%) and it was lowest (3.4%) 
in those whose mothers commenced HAART 
before pregnancy and the difference was statistically 
signifi cant (p =0.01). This fi nding is consistent with 
fi ndings from previous studies.[10,15] Positive HIV 
reactivity rate in exposed infants seen in EkSUTH 
is high and is a call for intensifi ed effort to reaching 
out to women of child-bearing age and ensuring all 
pregnant women are screened for HIV early and 
commenced on HAART if need be. Also, all babies 
should be routinely screened for HIV at birth as a way 
of identifying mothers who may have been missed 
during pregnancy and also for early enrolment of 
exposed babies for EID.

Majority (89.9%) of the infants in the present 
study were exclusively breastfed, and this is 
consistent with fi ndings in the Northern part of 
Nigeria[10] and Zambia[15] where proportion of HIV 
exposed-infants who were exclusively breastfed 
was reported as 85.3% and 84.0% respectively. 
Although nine of the infants who tested positive to 
HIV were exclusively breastfed, this study showed 
that breastfeeding did not increase the likelihood 
of an infant testing positive to HIV. It is however 
noteworthy that 1.9% of our studied exposed infants 
had mixed feeding and all of them tested negative 
to HIV. This is surprising as other researchers 
have highlighted the high risk of mother to child 
transmission in the mixed feeding method.[6,10,16] It 
could be explained by the fact that we had a mixed 
population of babies delivered within and outside 
EkSUTH whose mothers probably didn`t receive 
proper counseling on feeding options prior to their 
delivery as some were actually referred to the 
centre after the delivery even though continuous 
counseling on feeding methods were integral parts 
of the care package given to the mothers during the 
treatment. There is therefore the need to extend 
teaching on EID and feeding of HIV-exposed babies 
beyond the walls of teaching hospitals to other 
places where deliveries take place; since 60% of all 
deliveries takes place where there are no skilled 

care.[17,18] It must however, be stated clearly that 
only exclusive breastfeeding and/or feeding with 
breast milk substitute alone has been shown to 
be safer than mixed feeding as a feeding option 
for infants of HIV positive mothers.[9] Early mixed 
feeding has been associated with four-fold risk of 
HIV transmission at six months of age for HIV-
exposed babies who previously tested negative at 
six weeks of age.[6,10,16]

The proportion of discordant couples in the 
present study was 39.9% while the HIV status of 
majority (57.6%) of the fathers was unknown. This 
may be a pointer to lack of family support for HIV-
positive mothers and their exposed babies, which 
may encourage mixed feeding and none- compliance 
with treatment in a bid to hide their HIV status from 
their husbands and relatives, thereby increasing the 
risk of infection in the exposed babies.

There seems to be no comparative advantage 
regarding whether the exposed infants were 
delivered per vaginal or through Caesarean section. 
This is reassuring for mothers and families with HIV 
positivity who might have been made to believe that 
operative delivery better protects against the risk 
of MTCT of HIV.[19-21] Though our fi ndings report 
the results from one center and further expansion 
may be needed to ascertain the generalizability of 
these observations, it is nevertheless reassuring 
for the people living in third world countries for 
whom such delivery method may be too costly to 
bear in terms of the fi nancial implications and the 
attendant huge morbidity and even mortality that 
could follow the method of delivery. Therefore, our 
fi ndings underscore the fact that, given appropriate 
timely treatments, mothers with HIV infection need 
not be subjected to needless Caesarean sections, 
if not clinically indicated. Also, universal precaution 
and safety should be maintained during any invasive 
surgical procedure.

Administration of Nevirapine for the fi rst 
6 weeks of life to HIV-exposed infants signifi cantly 
contributed to prevention of infection in the present 
study: few (2.7%) of those who received Nevirapine 
in the fi rst 6 weeks of life had positive PCR results 
compared to 54.5% of those who did not and the 
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difference was statistically signifi cant (p = 0.001). 
There is need to encourage the government and 
global health donors funding organizations and 
partners to ensure availability of this drug for all 
exposed babies so as to ensure the effectiveness of 
the PMTCT program. Prior studies have reported 
the importance of global health donor funding in 
the reduction of HIV prevalence in developing 
countries.[22,23] Moreover, in view of global economic 
recession with greater impact on developing 
countries, where more people are living with HIV,[1,9] 
global health donors should sustain their efforts 
in assisting developing countries combat the HIV 
pandemic.

Conclusions and Global Health Implications

Positive reaction to PCR in HIV-exposed infants seen 
at EkSUTH is relatively high; however commencement 
of HAART in HIV-positive mothers before pregnancy 
and administration of Nevirapine to exposed babies 
for the fi rst 6 weeks of life signifi cantly reduced 
transmission of HIV from mothers to children. There 
is need for more sustained efforts at optimizing early 
infant diagnosis at ART centers in low and middle-
income countries through increased supports from 
governments and other stakeholders.

Confl ict of Interest: The authors declare that 
they have no confl ict of interest relevant to this study. 
Acknowledgement: The authors appreciate the 
Institute of Human Virology of Nigeria for sponsoring PCR 
analysis and the clinical and laboratory staffs of EkSUTH 
for their contribution. We also appreciate the staff of the 
clinical units for keeping the records that were used in 
the analyses presented in this paper.

References
1. Dube Q, Dow A, Chirambo C, Lebov J, 

Tenthani L, Moore Ma, et al. Implementing early infant 
diagnosis of HIV infection at the primary care level: 
experiences and challenges in Malawi. Bulletin of the 
World Health Organization. 2012; 90(9):699-704.

2. World Health Organization, WHO antiretroviral 
therapy for infants and children. Report of the 
WHO Technical Reference Group, Paediatric HIV/
ART Care Guideline Group meeting. Geneva: World 
Health Organization; 2008.

3. Antiretroviral therapy for HIV infection in 
infants and children: towards universal access. 
Recommendations for a public health approach. 
Geneva: World Health Organization; 2010.

4. Joint United Nations Programme on HIV/AIDS 
(UNAIDS): 2010 Report on the Global AIDS 
Epidemic. Geneva: UNAIDS; 2010.

5. Laar A.K, Amankwa B, Asiedu C. Prevention-of-
Mother-To-Child-Transmission of HIV Services 
in Sub-Saharan Africa: A Qualitative Analysis of 
Healthcare Providers and Clients Challenges in 
Ghana. International Journal of MCH and AIDS 2014; 
2 (2): 244-249.

6. Anoje C, Aiyeningba B, Suzuki C, Badru T, 
Akpoigbe K, Odafe M, et al. Reducing mother-
to- child transmission of HIV: fi ndings from an early 
infant diagnosis program in south-south region of 
Nigeria. BMC Public Health. 2012;12:184.

7. Boyle DS, Lehman DA, Lillis L, Peterson D, 
Singhal M, Armes N, et al. Rapid detection of HIV-
1 proviral DNA for early infant diagnosis using 
recombinase polymerase amplifi cation. MBio. 
2013 Apr 2;4(2) pii: e00135-13.

8. Lambert JS, Harris DR, Stiehm ER, Moye J, Fowler MG, 
Meyer WA, et al. Performance characteristics of HIV-
1 culture and HIV-1 DNA and RNA amplifi cation 
assays for early diagnosis of perinatal HIV-1 infection. 
Journal of Acquired Immune Defi ciency Syndromes. 
2003 Dec 15;34(5):512-9.

9. Laar S.U, Govender V. Individual and Community 
Perspectives, Attitudes, and Practices to Mother-to-
Child-Transmission and Infant Feeding among HIV-
Positive Mothers in Sub-Saharan Africa: A Systematic 
Literature Review. International Journal of MCH and 
AIDS 2013; 2 (1): 152-162.

10. Onankpa B, Tahir Y. PCR pattern of HIV-exposed infant 

Key Messages

• The effectiveness of PMTCT program can be 
greatly enhanced by extending early infant 
diagnosis and treatment to all babies delivered 
in health facilities outside teaching hospitals.

• There is an ongoing need for continued and 
sustained funding of HIV prevention and treat-
ment programs in developing countries such as 
Nigeria.



PCR Results and Treatment Outcomes among HIV-Exposed Infants in Nigeria

173 © 2015 Global Health and Education Projects, Inc. | www.mchandaids.org

in a tertiary hospital. Pan African Medical Journal. 
2014; 18:345. doi:10.11604/pamj.2014.18.345.3713.

11. Amin SH, Erick M, Sakwa HM, Nabwera MM, 
Taegtmeyer RM, Kimutai EJ, et al. Dynamics and 
Constraints of Early Infant Diagnosis of HIV 
Infection in Rural Kenya. AIDS and Behavior. 
2012 Jan;16(1):5-12.

12. Institute of Human Virology, Nigeria. website: http://
www.ihvnigeria.org (accessed on 21st May, 2015).

13. Stringer JS, Sinkala M, Maclean CC, Levy J, Kankasa C, 
Degroot A, et al. Effectiveness of a city- wide program 
to prevent mother-to-child HIV transmission in 
Lusaka, Zambia. AIDS. 2005 Aug 12;19(12):1309-15.

14. Mnyani C, McIntyre J, Struthers H. Reducing PMTCT 
in practice: results from a successful model of a 
PMTCT program in a high prevalence HIV urban 
setting. In Abstract #TUPEC048. Presented at: 
5th IAS Conference on HIV Pathogenesis, Treatment 
and Prevention. Cape Town, South Africa; 2009.

15. Torpey K, Mandala J, Kasonde P, 
Bryan-Mofya G, Bweupe M, Mukundu J, et al. Analysis 
of HIV early infant diagnosis data to estimate rates 
of perinatal HIV transmission in Zambia. PLoS One. 
2012;7(8):e42859.

16. Illif P, Piwoz E, Tavengwa N. Early exclusive 
breastfeeding reduces the risk of postnatal HIV-1 
transmission and increases HIV-free survival. AIDS. 
2005 Apr 29;19(7):699-708.

17. Lawn JE1, Cousens S, Zupan J; Lancet Neonatal 
Survival Steering Team (2005) 4 million neonatal 

deaths: when? Where? Why? Lancet. 2005; 
365:891-900.

18. Oluwayemi IO, Ogundare EO, Olatunya OS. Care of 
the Newborn in Developing Countries. Journal of 
Neonatal Biology. 2014; 3: 162.

19. Read JS, Newell ML. Effi cacy and safety of cesarean 
delivery for prevention of mother-to-child 
transmission of HIV-1. The Cochrane Database of 
Systematic Reviews;2005, Issue 4.

20. Committee on Obstetric Practice. ACOG 
committee opinion scheduled Cesarean delivery 
and the prevention of vertical transmission of HIV 
infection. Number 234, May 2000. International 
Journal of Gynaecology & Obstetrics. 2001; 73:279.

21. Kind C, Rudin C, Siegrist CA, Wyler CA, 
Biedermann K, Lauper U, et al. Prevention of vertical 
HIV transmission: additive protective effect of 
elective cesarean section and zidovudine prophylaxis. 
AIDS. 1998;12:205-210.

22. Chin RJ, Sangmanee D, Piergallini L. PEPFAR Funding 
and Reduction in HIV Infection Rates in 12 Focus 
Sub-Saharan African Countries: A Quantitative 
Analysis. International Journal of MCH and AIDS 
2015; 3(2):150-158.

23. Azuine R.E, Singh G.K, Ekejiuba S.E, Ashu E, 
Azuine M.A. Global Health Donor Presence, 
Variations in HIV/AIDS Prevalence, and External 
Resources for Health in Developing Countries in 
Africa and Asia. International Journal of MCH and 
AIDS 2014; 2(2):190-199.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


