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Umbilical Cord Blood Gas and 
Acid-Base Analysis

ABSTRACT: Umbilical cord blood gas and acid-base assessment are the
most objective determinations of the fetal metabolic condition at the moment
of birth. Moderate and severe newborn encephalopathy, respiratory compli-
cations, and composite complication scores increase with an umbilical 
arterial base deficit of 12–16 mmol/L. Moderate or severe newborn compli-
cations occur in 10% of neonates who have this level of acidemia and the
rate increases to 40% in neonates who have an umbilical arterial base deficit
greater than 16 mmol/L at birth. Immediately after the delivery of the neonate,
a segment of umbilical cord should be double-clamped, divided, and placed
on the delivery table. Physicians should attempt to obtain venous and arte-
rial cord blood samples in circumstances of cesarean delivery for fetal com-
promise, low 5-minute Apgar score, severe growth restriction, abnormal fetal
heart rate tracing, maternal thyroid disease, intrapartum fever, or multifetal
gestation.

Laboratory research demonstrates a complex relationship between fetal
(antepartum and intrapartum) asphyxia, newborn asphyxia, and possible
resulting brain damage. The degree, duration, and nature of the asphyxic
insult are modulated by the quality of the cardiovascular compensatory
response. A task force set up by the World Federation of Neurology Group
defined asphyxia as a condition of impaired blood gas exchange, leading, if
it persists, to progressive hypoxemia and hypercapnia (1). This is a precise
definition of asphyxia as it may affect the fetus and neonate. In the American
College of Obstetricians and Gynecologists’ Task Force on Neonatal
Encephalopathy and Cerebral Palsy report, asphyxia is defined as:

. . . [a] clinical situation of damaging acidemia, hypoxia, and metabolic acidosis.
This definition, although traditional, is not specific to cause. A more complete def-
inition of birth asphyxia includes a requirement for a recognizable sentinel event
capable of interrupting oxygen supply to the fetus or infant. This definition fails to
include conditions that are not readily recognized clinically, such as occult abrup-
tion, but is probably correct in a majority of cases. (2)

Asphyxia may occur in a transient fashion that, although of physiologic
interest, has no pathologic sequelae. Significant fetal exposure to asphyxia



2 ACOG Committee Opinion No. 348

leads to tissue oxygen debt, accumulation of fixed
acids, and a metabolic acidosis. Thus, for intra-
partum fetal asphyxia the following addition is pro-
posed for this definition:

Fetal asphyxia is a condition of impaired blood gas
exchange leading to progressive hypoxemia and
hypercapnia with a significant metabolic acidosis.
The diagnosis of intrapartum fetal asphyxia requires
a blood gas and acid-base assessment. The important
question for the clinician is what is the threshold of
metabolic acidosis beyond which fetal morbidity or
mortality may occur? 

Low and associates have proposed a scoring
system for predicting the likelihood of neonatal
encephalopathy (3). They defined umbilical arterial
base deficits at birth as mild at 4–8 mmol/L, moder-
ate at 8–12 mmol/L, and severe at greater than 12
mmol/L. Newborn complications in the central ner-
vous system, respiratory system, cardiovascular sys-
tem, and kidney during the 5 days after delivery
were documented. Assessment of the central ner-
vous system included clinical evidence of newborn
encephalopathy defined as minor with irritability or
jitteriness, moderate with profound lethargy or
abnormal tone, and severe with coma or abnormal
tone and seizures. Cardiovascular complications
were classified as minor with bradycardia (100 beats
per minute or less) or tachycardia (170 beats per
minute or more), moderate with hypotension or
hypertension (defined by the 95% confidence limits
for blood pressure in term neonates), and severe with
abnormal electrocardiographic or echocardiographic
findings. Respiratory complications were classified
as minor if requiring supplementary oxygen, moder-
ate if requiring continuous positive airway pressure
or ventilation less than 24 hours, and severe if
requiring mechanical ventilation more than 24
hours. Abnormalities of renal function were classi-
fied as minor if hematuria was observed, moderate
with an elevation of serum creatinine level (greater
than 100 mmol/L)*, and severe with anuria or olig-
uria (less than 1 mL/kg/h). A scoring system
expressed the magnitude of the complications in each
neonate. The score for each complication was “1” for
minor, “2” for moderate, and “4” for severe. The
maximum complication score was “16”. Moderate
and severe newborn encephalopathy, respiratory
complications, and composite complication scores

were increased with an umbilical arterial base deficit
of 12–16 mmol/L. Moderate or severe newborn com-
plications occurred in 10% of neonates with this level
of acidemia, increasing to 40% in neonates with an
umbilical arterial base deficit greater than 16 mmol/L
at birth. Low and associates concluded that the
threshold of fetal metabolic acidosis at delivery asso-
ciated with moderate or severe newborn complica-
tions was an umbilical arterial base deficit of 12
mmol/L and that increasing levels of metabolic aci-
dosis were associated with a progression of the sever-
ity of newborn complications (3). At the mild base
deficit range, there is no association with abnormal
newborn outcome. A similar threshold for neonatal
neurologic complications has been reported by other
investigators (4, 5). Importantly, and in contrast to
moderate or severe levels of acidemia, term neonates
exposed to mild antepartum fetal asphyxia were not
at an increased risk of minor motor or cognitive
defects at the age of 4–8 years compared with con-
trols with no evidence of asphyxia (6).

TTeerrmm  IInnffaannttss
The prevalence of fetal asphyxia, ranging from mild
to severe at delivery, in the term infant is reported at
25 per 1,000 live births; of these, 15% are either
moderate or severe (3.75 per 1,000) (7). Even at
these levels of acidemia, it must be appreciated that
most fetuses will not be injured, yielding a final
overall incidence of neonatal encephalopathy attrib-
utable to intrapartum hypoxia, in the absence of any
other preconception or antepartum abnormalities, of
approximately 1.6 per 10,000 (8, 9). Similar obser-
vations have been reported from Japan, where
among a series of 10,030 infants there were nine
cases of cerebral palsy at age 1 year or older diag-
nosed by pediatric neurologists. Analysis of these
cases reveals that preexisting asphyxia existed
before the initiation of fetal monitoring in six cases;
two of the cases involved cytomegalovirus infec-
tions and one case involved a maternal amniotic
fluid embolism (10). These investigators concluded
that in low-risk pregnancies, cerebral palsy caused
by intrapartum asphyxia was restricted to unavoid-
able intrapartum accidents. 

PPrreetteerrmm  IInnffaannttss
Low and colleagues reported that the prevalence of
asphyxia in preterm infants was 73 per 1,000 live

*In the United States, creatinine level is expressed in mg/dL. To
convert creatinine in mmol/L to mg/dL, the value should be
divided by 88.4. In this case, 100 mmol/L is 1.14. mg/dL.
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births (7). Of these, 50% were at the moderate to
severe level of asphyxia. The authors caution that it
remains to be determined how often the asphyxia
recognized at delivery may have been present before
the onset of labor. This point is particularly germane
in the preterm infant, inasmuch as medical or obstet-
ric complications or both often are the preceding
event necessitating the preterm delivery. Examples
include significant degrees of intrauterine growth
restriction, placental abruption, chorioamnionitis
with funisitis, and severe preeclampsia, each of
which has been shown to be a significant indepen-
dent risk factor for moderate or severe neonatal
encephalopathy (8, 9).

AAcciiddeemmiiaa  aanndd  CCeerreebbrraall  PPaallssyy
Both the International Cerebral Palsy Task Force and
the American College of Obstetricians and
Gynecologists’ Task Force on Neonatal Encepha-
lopathy and Cerebral Palsy have published criteria 
to define an acute intrapartum event as sufficient 
to cause cerebral palsy (2, 11). Among the essential
criteria cited by both task forces is evidence of meta-
bolic acidosis in fetal umbilical cord arterial blood
obtained at delivery (pH less than 7 and base deficit
greater than or equal to 12 mmol/L) (see box).
Additionally, the National Collaborating Center for
Women’s and Children’s Health, commissioned by
the National Institute for Clinical Excellence, has
recommended that umbilical artery pH be performed
after all cesarean deliveries for suspected fetal com-
promise, to allow review of fetal well-being and to
guide ongoing care of the infant (12).

TTeecchhnniiqquuee  ffoorr  OObbttaaiinniinngg  CCoorrdd  BBlloooodd
SSaammpplleess
Immediately after the delivery of the neonate, a seg-
ment of umbilical cord should be double-clamped,
divided, and placed on the delivery table pending
assignment of the 5-minute Apgar score. Values from
the umbilical cord artery provide the most accurate
information regarding fetal and newborn acid-base
status. A clamped segment of cord is stable for pH
and blood gas assessment for at least 60 minutes, and
a cord blood sample in a syringe flushed with heparin
is stable for up to 60 minutes (13, 14). If the 5-minute
Apgar score is satisfactory and the infant appears sta-
ble and vigorous, the segment of umbilical cord can
be discarded. If a serious abnormality that arose in

the delivery process or a problem with the neonate’s
condition or both persist at or beyond the first 5 min-
utes, blood can be drawn from the cord segment and
sent to the laboratory for blood gas analysis. Analysis
of paired arterial and venous specimens should pre-
vent debate over whether a true arterial specimen was
obtained. Therefore, the Committee on Obstetric
Practice recommends obtaining an arterial umbilical
cord blood sample, but, where possible, obtaining
both venous and arterial samples (paired specimen).
It is important to label the sample as either venous or
arterial. Similarly, in known high-risk circumstances,
such as severe growth restriction, an abnormal fetal
heart rate tracing, maternal thyroid disease, intra-
partum fever, or multifetal gestations, it is prudent to
obtain blood gas and acid-base assessments (2). It
should be noted that it occasionally may be difficult
to obtain an adequate cord arterial blood sample. If
the practitioner encounters difficulty in obtaining
arterial blood from the umbilical cord (ie, in a very
preterm infant), a sample obtained from an artery on

Criteria to Define an Acute Intrapartum Hypoxic
Event as Sufficient to Cause Cerebral Palsy

Essential criteria (must meet all four):

1. Evidence of a metabolic acidosis in fetal umbilical
cord arterial blood obtained at delivery (pH <7 and
base deficit ≥12 mmol/L) 

2. Early onset of severe or moderate neonatal
encephalopathy in infants born at 34 or more
weeks of gestation 

3. Cerebral palsy of the spastic quadriplegic or dyski-
netic type*

4. Exclusion of other identifiable etiologies, such as
trauma, coagulation disorders, infectious condi-
tions, or genetic disorders

*Spastic quadriplegia and, less commonly, dyskinetic cerebral
palsy are the only types of cerebral palsy associated with acute
hypoxic intrapartum events. Spastic quadriplegia is not specific
to intrapartum hypoxia. Hemiparetic cerebral palsy, hemiplegic
cerebral palsy, spastic diplegia, and ataxia are unlikely to result
from acute intrapartum hypoxia (Nelson KB, Grether JK. Poten-
tially asphyxiating conditions and spastic cerebral palsy in
infants of normal birth weight. Am J Obstet Gynecol 1998;179:
507–13.).
Excerpted from American Academy of Pediatrics, American
College of Obstetricians and Gynecologists. Neonatal
encephalopathy and cerebral palsy: defining the pathogenesis
and pathophysiology. Elk Grove Village (IL): AAP; Washington,
DC: ACOG; 2003. Modified from MacLennan A. A template for
defining a causal relation between acute intrapartum events and
cerebral palsy: international consensus statement. BMJ
1999;319:1054–9.



the chorionic surface of the placenta will provide
accurate results (15). These arteries are relatively
easy to identify because they cross over the veins.

CCoonncclluussiioonn
Umbilical cord arterial blood acid-base and gas
assessment remains the most objective determina-
tion of the fetal metabolic condition at the moment
of birth. Thresholds have been established below
which it is unlikely that an intrapartum asphyxial
insult will have resulted in neurologic injury to the
infant. Additionally, most infants born with umbili-
cal arterial metabolic acidemia at a level consistent
with causing a neurologic injury will, in fact, devel-
op normally.

Physicians should attempt to obtain venous and
arterial cord blood samples in the following situa-
tions:

• Cesarean delivery for fetal compromise
• Low 5-minute Apgar score
• Severe growth restriction
• Abnormal fetal heart rate tracing
• Maternal thyroid disease
• Intrapartum fever
• Multifetal gestations

RReeffeerreenncceess
1. Bax M, Nelson KB. Birth asphyxia: a statement. World

Federation of Neurology Group. Dev Med Child Neurol
1993;35:1022–4.

2. American Academy of Pediatrics, American College of
Obstetricians and Gynecologists. Neonatal encephalopa-
thy and cerebral palsy: defining the pathogenesis and
pathophysiology. Elk Grove Village (IL): AAP;
Washington, DC: ACOG; 2003.

3. Low JA, Lindsay BG, Derrick EJ. Threshold of metabolic
acidosis associated with newborn complications. Am J
Obstet Gynecol 1997;177:1391–4.

4. Winkler CL, Hauth JC, Tucker JM, Owen J, Brumfield
CG. Neonatal complications at term as related to the
degree of umbilical artery acidemia. Am J Obstet Gynecol
1991;164:637–41.

5. Goldaber KG, Gilstrap LC, 3rd, Leveno KJ, Dax JS,
McIntire DD. Pathologic fetal acidemia. Obstet Gynecol
1991;78:1103–7.

6. Handley-Derry M, Low JA, Burke SO, Waurick M, Killen
H, Derrick EJ. Intrapartum fetal asphyxia and the occur-
rence of minor deficits in 4- to 8-year-old children. Dev
Med Child Neurol 1997;39:508–14.

7. Low JA. Determining the contribution of asphyxia to
brain damage in the neonate. J Obstet Gynaecol Res
2004;30:276–86.

8. Badawi N, Kurinczuk JJ, Keogh JM, Alessandri LM,
O’Sullivan F, Burton PR, et al. Antepartum risk factors for
newborn encephalopathy: the Western Australian case-
control study. BMJ 1998;317:1549–53.

9. Badawi N, Kurinczuk JJ, Keogh JM, Alessandri LM,
O’Sullivan F, Burton PR, et al. Intrapartum risk factors for
newborn encephalopathy: the Western Australian case-
control study. BMJ 1998;317:1554–8.

10. Sameshima H, Ikenoue T, Ikeda T, Kamitomo M, Ibara S.
Unselected low-risk pregnancies and the effect of contin-
uous intrapartum fetal heart rate monitoring on umbilical
blood gases and cerebral palsy. Am J Obstet Gynecol
2004;190:118–23.

11. MacLennan A. A template for defining a causal relation
between acute intrapartum events and cerebral palsy:
international consensus statement. BMJ 1999;319:
1054–9.

12. National Collaborating Centre for Women’s and Children’s
Health. Caesarean section. London (UK): RCOG Press;
2004.

13. Duerbeck NB, Chaffin DG, Seeds JW. A practical
approach to umbilical artery pH and blood gas determina-
tions. Obstet Gynecol 1992;79:959–62.

14. Strickland DM, Gilstrap LC 3rd, Hauth JC, Widmer K.
Umbilical cord pH and PCO2: effect of interval from
delivery to determination. Am J Obstet Gynecol 1984;
148:191–4.

15. Riley RJ, Johnson JW. Collecting and analyzing cord
blood gases. Clin Obstet Gynecol 1993;36:13–23.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [612.000 792.000]
>> setpagedevice


