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Several risk factors have been identifi ed such as an increased 
bilirubin load in the hepatocytes as a result of  reduced 
erythrocyte survival, rapid enterohepatic circulation and 
increased erythrocyte volume. Hyperbilirubinemia is more 
exaggerated in low birth weight because of  the reduced 
life span of  erythrocytes, gastrointestinal immaturity, 
delayed postnatal maturation of  hepatic bilirubin uptake 
and conjugation. In addition, there is a delay in enteral 
feeding in sick low birth weight which may lead delay in 
colonization of  intestinal tract of  leading to enhancement 
of  bilirubin enteohepatic circulation. These contribute to 
greater degree and duration of  neonatal jaundice in low 
birth weight babies. Low birth weight and preterm birth 
are major risk factors for exaggerated hyperbilirubinaemia.2 

clinically signifi cant levels that warrant treatment occur 
in approximately 50-80% of  preterm neonates. Preterm 

INTRODUCTION

Neonatal jaundice is the yellow discoloration of  the skin 
and sclera of  neonates caused by hyperbilirubinaemia. 
Bilirubin is a yellow pigment that is produced in the body 
during the normal recycling of  aged red blood cells. About 
50% of  term and 80% of  preterm infants develop jaundice 
in the 1st week of  life.1

Original  Article

ABSTRACT

Background: Neonatal hyperbilirubinemia is a common neonatal problem, with the rise of serum bilirubin there is a corresponding 
cephalocaudal progression. We are conducting this study to evaluate the strength of association with cephalocaudal progression.

Objective: To determine whether the clinical observation is predictable in evaluating the extent of jaundice and then to evaluate 
the reliability of visual assessment as an indication for the measurement of serum bilirubin level. Whether visual assessment 
is helpful in the management of jaundiced babies when and where serum bilirubin estimation facilities are not available.

Materials and Methods: The study was conducted to fi nd the relation of dermal icterus with serum bilirubin in babies weighing 
<2000 g. The point of most distal progression of dermal icterus is determined by blanching the skin with the pressure of the 
thumb and noting the color of underlying skin when the thumb is removed in a well-lighted room.

Results: The study was conducted on 100 newborns delivered in the Department of Obstetrics and Gynecology, admitted to 
Neonatology section of Department of Paediatrics, Government Medical College Patiala. 15 babies had double observation, 
so a total number of observation was 115. The jaundice was clinically assessed in various dermal zones in natural daylight and 
total and differential bilirubin was estimated. The statistical analysis comparing serum bilirubin with dermal zones is signifi cant 
in all dermal zones (P < 0.05) except between zones IV and V (P > 0.05). The statistical analysis was not signifi cant (P > 0.05) 
comparing male and female newborns.

Conclusion: A reliable association is noted between serum bilirubin and cephalocaudal progression of dermal icterus. The 
association holds true for lower bilirubin (dermal Zones I-III) level, but with the progression of dermal icterus beyond dermal 
Zone III, serum bilirubin estimation is mandatory.
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infants are at risk of  bilirubin encephalopathy at lower total 
serum bilirubin levels than mature infants.3

The increase in total serum bilirubin is accompanied by 
the progression of  dermal icterus from, face to trunks and 
extremities fi nally to palms and soles. Hyperbilirubinemia 
can be safely rule out by eye if  jaundice does not reach 
abdomen or the extremities dermal Zones I and II.4 The 
color usually results from accumulation of  skin and mucous 
membranes of  unconjugated, nonpolar, lipid soluble 
bilirubin pigment. Neonatal dermal icterus is not noticeable 
at serum bilirubin <4 mg/dl.4

Pediatrician believes that icterus is a reliable clinical fi nding 
among examiners, and its progression and intensity in 
neonates refl ect the degree of  rise of  serum bilirubin 
concentration. The cephalocaudal progression was fi rst 
noted by Kramer in 1969 and found a correlation between 
the cephalocaudal progression and serum bilirubin with a 
wide range of  bilirubin concentration for jaundice in each 
dermal zone.5

In the present study, we have evaluated the reliability of  
visual assessment in describing the intensity of  jaundice 
in newborns weighing <2000 g.

MATERIALS AND METHODS

The study was conducted to correlate dermal icterus 
with serum bilirubin in newborns weighing <2000 g. 
The study protocol was approved by the Local Ethical 
Committee, and parental informed consent was obtained. 
The study period was from August 2004 to July 2006. 
The newborns were delivered in the Department of  
Obstetrics and Gynecology and admitted in a neonatal 
section of  Department of  Pediatrics, Government Medical 
College/Rajindra Hospital, Patiala, Punjab, India. Total and 
differential serum bilirubin was estimated in Department 
of  Biochemistry. The newborns were randomly selected. 
The weight of  babies was taken at birth. All babies weighing 
more than 2000 g were excluded from the study. The 
gestation of  newborns ranged from 26 to 41 weeks. The 
cases were divided arbitrarily into two groups 26-36 weeks 
(pre-term) and 37-41 weeks as term. Statistical analysis of  
the cephalocaudal progression of  dermal icterus associated 
with an increase in serum bilirubin was done by using 
unpaired t-test.

Examination of  babies was conducted in well-lighted 
room under natural light. The correct evaluation of  
dermal icterus is dependent on the amount of  lightening. 
Yellow-white artifi cial lightening, yellow walls can be 
extremely misleading. All babies were examined once 

every 24 h till baby is placed under phototherapy. The 
dermal icterus is noted in different dermal zones as 
shown in Figure 1, dermal Zone I (head and neck), 
dermal icterus 2 (trunk to umbilicus), dermal Zone III 
(Groins including upper thighs), dermal Zone IV (knees 
and elbows to ankles and wrist), dermal Zone V (feet and 
hands including palms and soles) as shown in Figure 1. 
The point of  most distal progression of  dermal icterus 
is determined by blanching the skin with the pressure of  
the thumb and noting the color of  underlying skin when 
the thumb is removed. All observations in this study were 
done by one person, and all bilirubin is processed by one 
person. Total and serum bilirubin was estimated by Malloy 
and Evelyn method.6

RESULTS

The study was conducted on 100 Newborns. The 
jaundice was clinically assessed in various dermal zones in 
natural daylight from 1st day of  life. 15 babies had double 
observations, so a total number of  observations was 115. 
Figure 2 showing serum bilirubin in different dermal 
zones, out of  115 observations, 4 were made in dermal 
Zone I; range indirect serum bilirubin was 3.7-5.4 mg/dl 
with mean of  4.32 ± 0.74. 32 observations were made 
in dermal Zone II, with a range of  4.1-11 mg/dl with a 
mean of  7.82 ± 1.59. 48 observations were made in dermal 
Zone III with a range of  6.8-13.5 mg/dl with a mean 
of  10.64 ± 1.18. 25 observations were made in dermal 
Zone IV with a range of  9.2-14 mg/dl with a mean of  
11.47 ± 1.37. 6 observations were made in dermal Zone V 
with a range of  11.4-20 mg/dl with a mean of  13.77 ± 3.17.

Table 1 showing statistical analysis of  rise of  serum 
bilirubin in different dermal zones which is signifi cant 
(P < 0.001) in all dermal zones except for dermal Zones IV 
and V where it was not signifi cant (P > 0.05). Figure 3 
showing comparison between males and females for the 
rise of  serum bilirubin in different dermal zones, after that 
statistical analysis is shown in Table 2 found no difference 
in progression of  jaundice with serum bilirubin based on 
gender (P > 0.05).

Table 1: Statistical analysis which was signifi cant 
in all dermal zones (P<0.05) except in zones IV and 
V where it was insignifi cant (P>0.05)
Dermal zones Unpaired t-test P value Signifi cance
II and III 8.54 <0.001 HS
II and IV 9.35 <0.001 HS
II and V 4.50 <0.001 HS
III and IV 2.57 <0.05 S
III and V 2.40 <0.05 S
IV and V 1.75 >0.05 NS
S: Signifi cance, HS: High signifi cance
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DISCUSSION

The present study confi rms the presence of  cephalocaudal 
progression associated with a rise in serum bilirubin. The 
American Academy of  Pediatrics recommendations for 
management of  hyperbilirubinemia presumes that clinical 
examination will be suffi cient for identifi cation of  infants 
who needs serum bilirubin testing.7

In present study serum bilirubin in newborns in different 
dermal zones is shown in Figure 1, statistical analysis 
was signifi cant (P < 0.05) in dermal Zones I-III but 
progression beyond dermal Zone III, correlation was 
not signifi cant (P > 0.05). The mean values of  indirect 
serum bilirubin in the present study were different from 
that reported by Kramer (1969). Kramer made 198 
observations of  108 fullterm infants, 82 observations 
on 40 newborns weighing <2000 g were taken. The 
comparison of  values in present study with that of  
Kramer has been shown in Table 3.5

The present study was in low birth weight babies in which 
icterus is more easily visible because of  immature skin and 
different bilirubin-albumin binding hence progression of  
dermal icterus is more rapid as compare to term infants.8

Various studies evaluated factors associated with the 
accumulation of  bilirubin in the skin like lipid content 
of  skin, the difference in permeability of  albumin in 
capillaries, local skin perfusion. The cephalocaudal 
progression is due to conformational changes in 
newly formed bilirubin albumin complex.9-11 This 
conformational change is achieved in 8 s after formation. 
The reticuloendothelial system (liver and spleen) is 
site for production of  bilirubin hence initial staining 

Figure 1: Different dermal zones for assessment of progress of jaundice

Figure 2: Serum bilirubin in Newborns in different dermal zones

Figure 3: Comparing dermal icterus with serum bilirubin 
comparing gender

Table 2: Statistical analysis comparing of serum 
bilirubin in different dermal zone comparing gender
Dermal zones t-test P value Signifi cance
II and III 0.31 >0.05 NS
III and IV 0.21 >0.05 NS
IV and V 1.2 >0.05 NS
S: Signifi cance, HS: High signifi cance
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in central part of  body including head and then with 
increase in bilirubin concentration.12-14 Bilirubin may be 
transferred to the skin through two different mechanisms: 
(1) by leakage of  bilirubin-albumin from plasma into 
extravascular spaces and (2) by precipitation of  bilirubin 
acid in phospholipid membranes. A considerable amount 
of  serum albumin is found outside the blood stream; 
the extra vascular albumin constitutes about 60% of  
total in adults. Since bilirubin is bound with albumin 
and bilirubin-albumin distribution will depend on the 
distribution of  albumin, skin contains a significant 
amount of  albumin hence in cases of  hyperbilirubinemia 
the skin will assume yellow color due to albumin-bilirubin 
content. Another mechanism is the formation of  bilirubin 
acids when plasma of  icteric neonates is saturated with 
bilirubin acids, the compound to will be precipitated when 
it will come in contact with phospholipid membrane.15-17

Ebbesen also reported caudad progression of  icterus 
corresponds with an increasing bilirubin concentration. 
The same relationship exists in all infants except in small 
premature infants in whom it would have been reasonable 
to measure serum bilirubin when icterus had reached the 
area below umbilicus (dermal Zone III).18

Knudsen et al. studied cephalocaudal progression of  
jaundice in newborns admitted to neonatal intensive care 
units and confi rmed the presence of  the same. They 
found that signifi cant correlation with serum bilirubin in 
female compared to males. Females have slightly lower 
albumin concentration than males and the reserve albumin 
concentration for binding may be slightly low in female, 
however in present study statistical analysis for correlation 
of  serum bilirubin in different dermal zones showing 
insignifi cance (P > 0.05).18

The present study confi rms the correlation of  serum 
bilirubin with the progression of  icterus but in low birth 
weight babies it would have been reasonable to measure 
serum bilirubin when icterus reaches the area below the 
umbilicus. Dermal zone assessment is not meant to replace 
assessment of  serum bilirubin it might be helpful in those 
peripheral hospitals where round clock serum bilirubin 

measurement is not available so that early institution 
of  therapy is possible in without waiting for laboratory 
confi rmation.

CONCLUSION

A reliable association is noted between serum bilirubin 
and cephalocaudal progression of  dermal icterus. 
The association holds true for lower bilirubin (dermal 
Zones I-III) level with the rise in bilirubin beyond dermal 
zone III serum bilirubin estimation is mandatory.

REFERENCES

1. Kumar RK. Neonatal jaundice. An update for family physicians. Aust Fam 
Physician 1999;28:679-82.

2. Dennery PA, Seidman DS, Stevenson DK. Neonatal hyperbilirubinemia. 
N Engl J Med 2001;344:581-90.

3. de Almeida MF. When should we start phototherapy in preterm newborn 
infants? J Pediatr (Rio J) 2004;80:256-8.

4. Knudsen A, Brodersen R. Skin colour and bilirubin in neonates. Arch Dis 
Child 1989;64:605-9.

5. Kramer LI. Advancement of dermal icterus in the jaundiced newborn. Am J 
Dis Child 1969;118:454-8.

6. Malloy HJ, Evelyn KA. Esstimation of bilirubin. J Biol Chem 1937;119:481.
7. Practice parameter: Management of hyperbilirubinemia in the healthy term 

newborn. American Academy of Pediatrics. Provisional Committee for 
Quality Improvement and Subcommittee on Hyperbilirubinemia. Pediatrics 
1994;94:558-65.

8. Szabo P, Wolf M, Bucher HU, Haensse D, Fauchère JC, Arlettaz R. 
Assessment of jaundice in preterm neonates: Comparison between clinical 
assessment, two transcutaneous bilirubinometers and serum bilirubin 
values. Acta Paediatr 2004;93:1491-5.

9. Hannemann RE, Dewitt DP, Hanley EJ, Schreiner RL, Bonderman P. 
Determination of serum bilirubin by skin refl ectance: Effect of pigmentation. 
Pediatr Res 1979;13:1326-9.

10. Hegyi T, Hiatt IM, Gertner I, Indyk L. Transcutaneous bilirubinometry. 
The cephalocaudal progression of dermal icterus. Am J Dis Child 
1981;135:547-9.

11. Knudsen A. Prediction and non-invasive assessment of neonatal jaundice in 
the term healthy newborn infant. Acta Paediatr 1996;85:393-7.

12. Knudsen A. Prediction of later hyperbilirubinaemia by measurement of skin 
colour on the fi rst postnatal day and from cord blood bilirubin. Dan Med 
Bull 1992;39:193-6.

13. Knudsen A. The cephalocaudal progression of jaundice in newborns in 
relation to the transfer of bilirubin from plasma to skin. Early Hum Dev 
1990;22:23-8.

14. Knudsen A, Brodersen R Skin colour and bilirubin in neonates. Arch Dis 
Child 1989;64:605-9.

15. Knudsen A, Ebbesen F. Transcutaneous evaluation of icterus in healthy 

Table 3: Comparison of rise of bilirubin with cephalocaudal progression of dermal icterus from Kramer 
with present study

Kramer Present study
Dermal 
zone

Number of 
observation

Range of 
serum bilirubin

Mean Number of 
observation

Range of 
serum bilirubin

Mean

I 2 4.1-7.5 - 4 3.7-4.2 3.9±0.2
II 14 5.6-12.1 9.49±1.9 28 5.2-11 7.93±1.7
III 8 7.1-14.8 11.4±2.3 37 6.8-12.2 10.76±1.12
IV 24 9.3-18.4 13.3±2.1 21 8-14 11.48±1.46
V 34 >10.5 - 9 11.4-20 13.6±2.9



Rai, et al.: Association of Dermal Icterus with Serum Bilirubin in Newborns

69 International Journal of Scientifi c Study | October 2015 | Vol 3 | Issue 7

mature newborn infants. A substitution for blood tests. Ugeskr Laeger 
1995;157:1509-13.

16. Knudsen A, Ebbesen F, Hansen H, Brodersen R. The increase of yellow 
skin colour beyond that of serum bilirubin: A proposed indicator of risk for 
bilirubin encephalopathy in the newborn. Acta Paediatr Jpn 1993;35:418-22.

How to cite this article: Rai S, Kaur S, Hamid A, Shobha P. Association of Dermal Icterus with Serum Bilirubin in Newborns Weighing 
<2000 Grams. Int J Sci Stud 2015:3(7):65-69.

Source of Support: Nil, Confl ict of Interest: None declared.

17. Ebbesen F. The relationship between the cephalo-pedal progress of clinical 
icterus and the serum bilirubin concentration in newborn infants without 
blood type sensitization. Acta Obstet Gynecol Scand 1975;54:329-32.

18. Knudsen A, Ebbesen F. Cephalocaudal progression of jaundice in newborns 
admitted to neonatal intensive care units. Biol Neonate 1997;71:357-61.



<<
  /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


