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Abstract The aim of this study is to determine the
feasibility of large-scale population screening for the sickle
cell gene in high risk areas with limited resources. A
programme designed to detect the sickle cell trait and sickle
cell disease has screened 359,823 subjects among 2,087
(99.7%) of the villages in Raipur District, Chhattisgarh
State, India between October 2007 and June 2010. Children
aged 3–15 years were initially screened in the villages by
solubility tests on fingerprick samples. Venipuncture was
performed on subjects with positive solubility tests, and the
samples were transferred to Raipur Medical College for
alkaline haemoglobin electrophoresis. The sickle cell
trait occurred in 33,467 (9.30%) and an SS phenotype in
747 (0.21%). The gene frequencies were not in Hardy–
Weinberg equilibrium most likely due to a deficiency of the
SS phenotype failing to enter the sampled population from
either sickness or early death. Subjects with abnormal
haemoglobin genotypes may factor this information into
decisions regarding marriage and avoid the risks of having
children with sickle cell disease. The techniques described

may be a model for other developing societies with limited
resources.
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Introduction

For many years, the sickle cell gene has been considered
confined to people of African ancestry although the gene
was described in southern India, in persons without African
origin, as early as 1952 (Lehmann and Cutbush 1952). This
paper described HbS among the Paniyan, Kurumba,
Mullakurumba and Irula tribes in mountainous regions in
the north of Tamil Nadu, an observation initially considered
to be only of anthropological interest. However, over the
next 30 years, population screening and especially the
Anthropological Survey of India (Negi 1972) established
sickle cell trait frequencies up to 35% throughout much of
central India, the highest frequencies occurring in Orissa,
Madhya Pradesh, Maharastra and Gujarat (Balgir 1996;
Ambedkar et al. 2001). A smaller focus of the gene
occurred in southern India in the north of Kerala and Tamil
Nadu. The sickle cell gene occurs throughout Indian society
although it is most common among the tribal people, who
are predominantly agricultural and often live in remote
areas, presenting particular problems in provision of health
care and education. Chhattisgarh is a new state, formed in
November 2000 from the south-eastern part of Madhya
Pradesh, with a population of approximately 21 million of
whom 32% are tribal in origin. The capital is Raipur and
the medical college at Raipur has been conducting surveys
for the sickle cell gene in the surrounding areas since 2007.
The procedures used and results obtained are presented
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since these may be of interest to other groups working in
areas with high prevalence of the sickle cell gene.

Material and methods

Subjects Of the estimated 2,094 villages within Raipur
District, 2,087 (99.7%) were screened between October
2007 and June 2010. The focus group were children aged
3–15 years, and after discussion with the village heads and
the school headmaster, written consent was obtained from
the parents or village heads on behalf of the community.
The screening teams, comprising a doctor, supervisor,
counsellor and two laboratory technologists, worked in
schools or village community halls and returned each
evening to the base (Biochemistry Laboratories of the
Pandit Jawaharlal Nehru Medical College, Raipur). The
villages covered were within 80–100 km from Raipur, and
depending on the location of the villages, the teams
screened an average of 500–600 subjects daily.

Technical procedures Fingerprick samples were taken by
the technologists into glass tubes containing reagents
(hyperosmolar phosphate buffer, saponin, reducing agent)
for the solubility test, and all positive subjects had 5 ml of
venous blood taken into tubes containing EDTA, stored in the
cool until return to the base laboratory. Alkaline haemoglobin
electrophoresis on cellulose acetate in Tris–EDTA–borate
buffer at pH 8.6 was conducted on all solubility positive
samples along with known controls.

Genotype results and counselling

Subjects with abnormal genotypes were given cards
displaying name, age/date of birth, village/school and
genotype AS/SS and a single page leaflet with simple
information on the importance of premarital testing of
prospective partners. The abnormal genotype cards were
distributed by the counsellor who gave additional informa-
tion and answered questions. Subjects with SS disease
received an eight-page illustrated booklet containing
information on disease-related problems, inheritance pat-
terns, and were encouraged to visit the local primary health
centre or community health centre. No cards were given to
subjects with a presumed normal AA haemoglobin
phenotype.

Social classification The nomenclature was derived from
Articles 340(1) and 340(2) of the Constitution of India.
General castes include the four categories of the Indian
caste system (Brahmin, Kshatriyas, Vaishas and Shudras).
Scheduled castes (SC) traditionally occupy the lowest status in
Indian society, were previously known as the ‘untouchables’

and now officially referred to as ‘Harijans’ or ‘Dalits’.
Scheduled tribes (ST) are tribal communities which have
been declared as such by the President through public
notification. They are widespread but occur mainly in forest
and hilly regions, are often geographically isolated, shy of
other human contact, economically backward and outside the
Indian caste system. Other backward classes (OBC) are
defined in the Constitution of India as ‘socially and
educationally backward classes’ and falling outside the
definitions of scheduled castes and tribes, these are also
targeted for special programmes of social and educational
advancement. The relative proportions of these social groups
in the State of Chhattisgarh are general castes (17%), SC
(25%), ST (8%) and OBC (50%).

Results

A total of 359,823 subjects were screened detecting 33,467
(9.30%) with the sickle cell trait and 747 (0.21%) with a
phenotype consistent with homozygous sickle cell disease
(Table 1). These frequencies deviate significantly (p=0.0002)
from that expected from the Hardy–Weinberg equilibrium,
there being a projected deficiency of SS subjects (observed
747, expected 849). The highest frequency of the sickle cell
gene occurred among the scheduled tribes (Halba 16%,
Gond 13% and Binjhwar 11%), scheduled castes (Ghasia
24%, Ganda 22% and Mahar 12%) and the other backward
classes (Agharia 19%, Kolta 17%, Kurmi 16%, Teli 15% and
Kumhar 10%). Analysis of age and gender distribution
(Table 2) showed that age group 3–6 years had smaller
representation (1.0–6.5% for each year age band) compared
with age groups 7–15 years (7.4–12.0% for each year age
band). The sickle cell trait prevalence increased significantly
with age (incidence rate ratio=1.012, p<0.001) but no age-
related trend occurred with SS disease.

Discussion

The frequency of the sickle cell trait among the scheduled
tribes and other backward classes in Raipur District of
Chhattisgarh State exceeded 10% similar to the 11.1%
reported from the adjacent western Orissa (Kar 1991), but
less than the 16.6% reported among children aged up to
15 years in south Orissa (Sahu et al. 2003). An analysis of
Orissan subjects admitted to the Burla Medical College in
western Orissa revealed an average frequency of the sickle
cell trait of 12.2% but also drew attention to the wide
variation in frequency between different social groups
varying from 1.3% among Brahmins to 20% among the
scheduled castes (Kar et al. 1987). The frequency of 29%
among the Agharias of the warrior caste is an anomaly
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which has been previously reported (Samal et al. 1978;
Samal and Naik 1983). The effect of social grouping on the
frequency of the sickle cell trait was also noted in the
present study with the highest frequency occurring among
the scheduled tribes and OBCs of Raipur District. The
relevance of these observations is that sickle cell disease is
a major contributor to the health problems of these
populations and that the high frequency of the sickle cell
trait raises the possibility of prevention of the disease
through genotype detection and counselling.

The current study illustrates that genotype detection is
feasible on a substantial scale with limited resources.
Screening by the solubility test with confirmation of
genotype by alkali haemoglobin electrophoresis targets
only the HbS gene, and although this is clearly the
dominant abnormal haemoglobin in central India, it will

not detect the less frequent abnormal haemoglobins such as
HbD Punjab or HbE. A more serious defect is the inability
to detect the beta thalassaemia trait which is also wide-
spread in India, the prevalence among tribal groups
averaging 6–18% depending on sample selection and
geographic area (Balgir 2005a, 2005b; Choubisa 2009).
Two tribes, the Kharia and Bhuyan in Sundergarh District
of Orissa adjacent to Chhattisgarh, were found to have beta
thalassaemia trait frequencies of 6–7% (Balgir 2005b)
which may also be representative of the tribal people in
Chhattisgarh State. Detection of the beta thalassaemia gene
requires haematological indices and confirmation by HbA2

levels in subjects with low MCV and MCH, and would
greatly increase the complexity of the screening programme
but with a relatively high frequency of beta thalassaemia
trait among tribal people; this must be accepted as a

Table 2 Age and gender distribution of whole group, sickle cell trait (AS) and homozygous sickle cell (SS) disease

Age group (years) Whole group AS SS

Male Female Total Male Female Total (%) Male Female Total (%)

3 1,751 1,762 3,513 165 144 309 (8.80) 10 4 14 (0.40)

4 3,110 2,949 6,059 294 257 551 (9.09) 9 15 24 (0.40)

5 4,104 3,861 7,965 368 324 692 (8.69) 8 14 22 (0.28)

6 11,860 11,449 23,309 996 993 1,989 (8.53) 17 24 41 (0.18)

7 14,267 14,097 28,364 1,261 1,255 2,516 (8.87) 29 34 63 (0.22)

8 17,033 16,362 33,395 1,454 1,456 2,910 (8.71) 32 31 63 (0.19)

9 18,435 18,288 36,723 1,679 1,689 3,368 (9.17) 38 41 79 (0.22)

10 21,614 21,655 43,269 2,092 2,083 4,175 (9.65) 34 26 60 (0.14)

11 19,400 19,986 39,386 1,818 1,948 3,766 (9.56) 32 40 72 (0.18)

12 20,763 21,187 41,950 1,973 2,046 4,019 (9.58) 56 42 98 (0.22)

13 16,735 18,711 35,446 1,548 1,746 3,294 (9.29) 46 39 85 (0.24)

14 15,939 17,718 33,657 1,524 1,751 3,275 (9.73) 40 36 76 (0.23)

15 12,367 14,420 26,787 1,171 1,432 2,603 (9.72) 20 30 50 (0.19)

Total 177,378 182,445 359,823 16,343 17,124 33,467 (9.30) 371 376 747 (0.21)

The age-related trend in AS and SS births was tested using Poisson regression, adjusting for sex and including age as a continuous term

Total AA AS SS

n (%) n (%) n (%)

Number of subjects

Males 177,378 160,664 (90.58) 16,343 (9.21) 371 (0.21)

Females 182,445 164,945 (90.41) 17,124 (9.39) 376 (0.21)

Total 359,823 325,609 (90.49) 33,467 (9.30) 747 (0.21)

Social category

General caste 29,152 27,464 (94.21) 1,648 (5.65) 40 (0.14)

Scheduled caste 65,177 60,043 (92.12) 4,996 (7.67) 138 (0.21)

Scheduled tribe 45,453 41,131 (90.49) 4,228 (9.30) 94 (0.21)

OBC 220,041 196,971 (89.52) 22,595 (10.27) 475 (0.22)

Total 359,823 325,609 (90.49) 33,467 (9.30) 747 (0.21)

Table 1 Distribution of geno-
types among 359,823 subjects in
Raipur district
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shortcoming of the present population screening programme.
Two proposals which could contribute useful knowledge
would be a detailed study of a sample of the population to
learn the frequency of the beta thalassaemia trait in this
population and also to offer these tests to the prospective
partners of sickle cell trait carriers prior to marriage. This
would then inform the couple of their reproductive options.
The lack of further study also limits genotypic precision in
subjects found to have the SS phenotype which, without
further investigation and family studies, will fail to distinguish
subjects with sickle cell-hereditary persistence of fetal
haemoglobin, sickle cell-betao thalassaemia and the severe
Indian sickle cell-beta+ thalassaemia due to the IVS1-5
G→C mutation. An analysis of 700 patients with sickle cell
disease at Burla Medical College in western Orissa estimated
that 57 (8.1%) had sickle cell-beta thalassaemia (Kar 1991),
implying that this genotype may have accounted for 60
subjects with an SS phenotype in the present study.
However, the majority of these cases are likely to be
homozygous sickle cell (SS) disease and this lack of
precision is a compromise necessary in programmes capable
of screening large populations.

The relative deficiency of the SS phenotype compared
with the frequency of the sickle cell trait indicates that some
cases fail to enter the screened population either as a result
of early death, failure to register at school or illness on the
day of screening. In most SS populations of African origin,
there is a high early mortality and continued attrition with
age but the Asian haplotype which characterises SS disease
in the Indian subcontinent has mild features and is also
linked to high levels of fetal haemoglobin and frequent
alpha thalassaemia, both likely to ameliorate the disease.
An increasing frequency of the sickle cell trait with age also
remains unexplained, since any protective effect of the trait
against malaria is unlikely to operate after the age of
3 years. Possible interpretations are the preferential selec-
tion of subjects in families known to have sickle cell
disease among the older subjects or a real decrease of the
sickle cell trait with secular year in the sampled population
because of social changes such as greater admixture of high
and low trait frequency populations.

Crucial to the success of this programme is the education
and counselling delivered to carriers of abnormal geno-
types. Even in established relationships where both parents
have the sickle cell trait, the chances of a child with SS
disease are only 1 in 4 for each pregnancy, implying that
there is a 75% chance of a healthy child. Another option
becoming more widely available and acceptable in India is
the role of prenatal diagnosis in which fetal material, either
from the chorion or amniotic fluid, can be used to ascertain
the genotype of the fetus at 12–14 weeks of pregnancy,
allowing the option of termination if desired. Influencing
the decision on termination will be knowledge of the

natural history of SS disease in India which is currently
undocumented. There is increasing evidence that the
disease in India differs from that in Africa, a milder
clinical course resulting from the high fetal haemoglobin
levels and frequent alpha thalassaemia characteristic of
Indian disease. Documentation of Indian sickle cell
disease should be based on newborn screening which
has the added advantage of identifying the population at
risk of early complications, many of which can be
prevented by proper prospective care. Newborn screen-
ing for sickle cell disease in India is currently at the
stage of pilot projects but the extensive experience
available from elsewhere indicates that it is readily
achieved and must be accompanied by close follow-up
of the detected babies. The establishment of extensive
newborn screening should be an urgent priority, not only
for management of the disease but for documenting its clinical
course in India.

Within the limitations discussed above, the present study
has screened over one third of a million subjects detecting
those heterozygous and probably homozygous for the sickle
cell gene. It is clear that this is a major haemoglobinopathy
among the tribal people of Chhattisgarh, and the
education and counselling given to carriers of the HbS
gene may influence arranged marriages and consequently
reproductive decisions. Those detected to have probable
SS disease require clinical documentation, further study
and management protocols which must be disseminated
through the local health centres. This group provides
major challenges for management but the State of
Chhattisgarh is well placed to develop protocols which
could be implemented throughout the affected populations of
India.

Acknowledgments We thank the Government of Chhattisgarh for the
financial, infrastructural support and cooperation and the Department of
Biotechnology (DBT), Government of India for the financial support. We
also thank Prof. Ian Hambleton, Chronic Disease Research Unit, Tropical
Medicine Research Institute, University of the West Indies, Bridgetown,
Barbados for some of the statistical analyses.

Conflict of Interest The authors declare that they have no conflict
of interest.

References

Ambedkar SS, Phadke MA, Mokashi GD, Bankar MP, Khedkar VA,
Venkat V, Basutkar DG (2001) Pattern of haemoglobinopathies in
western Maharastra. Indian Pediatr 38:530–534

Balgir RS (1996) Genetic epidemiology of the three predominant
abnormal haemoglobins in India. J Assoc Physicians India
44:25–28

Balgir RS (2005a) Spectrum of hemoglobinopathies in the state of
Orissa, India: a ten years cohort study. J Assoc Physicians India
53:1021–1026

150 J Community Genet (2011) 2:147–151



Balgir RS (2005b) The spectrum of haemoglobin variants in two
scheduled tribes of Sundargarh district in north-western Orissa,
India. Ann Hum Biol 32:560–573

Choubisa SL (2009) Sickle cell haemoglobin, thalassaemia and
G-6-PD enzyme deficiency genes in Garasiya tribe inhabited
malaria endemic areas of Sirohi District, Rajasthan (India). J
Commun Dis 41:13–18

Kar BC (1991) Sickle cell disease in India. J Assoc Physicians India
39:954–960

Kar BC, Devi S, Dash KG, Das M (1987) The sickle cell gene is
widespread in India. Trans R Soc Trop Med Hyg 81:273–275

Lehmann H, Cutbush M (1952) Sickle-cell trait in southern India. Br
Med J 1:404

Negi RS (1972) Sickle cell trait in India. A review of known
distribution. Bull Anthropol Surv India 17:439–449

Sahu T, Sahani NC, Das S (2003) Sahu SK (2003) Sickle cell anaemia
in tribal children of Gajapati district in south Orissa. Indian J
Community Med 28:11–14

Samal GC, Naik KN (1983) Incidence of sickle-cell disease in school
children of western Orissa. Ind J Haematol 1:51–54

Samal GC, Ahmed B, Behera SK (1978) Incidence of sickle-cell
disease. Pediatr Clin India 13:33–36

J Community Genet (2011) 2:147–151 151


	Screening for the sickle cell gene in Chhattisgarh state, India: an approach to a major public health problem
	Abstract
	Introduction
	Material and methods
	Genotype results and counselling

	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


