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Abstract

Introduction: The objective of the study is to determine the level of agreement between measured 
total carbon dioxide (TCO

2
) and calculated bicarbonate (HCO

3
–) in our laboratory. Materials 

and Methods: TCO
2
 and HCO

3
– values of 1820 samples drawn at the same time from the patient 

were compared. TCO
2
 from venous samples was measured on Dimension RxL while HCO

3
– was 

obtained from arterial blood gas samples analyzed on Radiometer ABL 700. Results: The TCO
2
 

and HCO
3

– values correlated well (r = 0.977, p<0.001), with the correlation given by the equation, 
y = 0.986x – 0.5335. Using Bland-Altman analysis, the bias was 0.87 mmol/L (SD 1.42 mmol/L), 
and the limits of agreement (LOA) were -1.92 to 3.67 mmol/L. Story and Poustie’s criteria were 
applied to study the agreement between these two methods. Based on the fi rst criterion that the bias 
between TCO

2 
and HCO

3
– should be less than ±1 mmol/L, the results for the two methods appear 

to be in good agreement. The second criterion requires that the LOA between the two methods 
should range between a bias of ± 2 mmol/L or a total span of 4 mmol/L; the LOA was exceeded in 
our study. Using the total allowable error in the Bland Altman plot also showed that the two values 
cannot be used interchangeably especially at the lower values.  Conclusions: TCO

2 
did not show 

good agreement with HCO
3

–. Clinicians should be aware of this discrepancy and hence should be 
cautious when using HCO

3
– for management of acid-base disorders.
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ORIGINAL ARTICLE

INTRODUCTION

Bicarbonate concentration [HCO
3

–] is an analyte 
that is widely used to assess the acid-base status 
of patients, the values of which can be directly 
measured or derived from calculations using the 
Henderson-Hasselbalch equation.  Bicarbonate 
ions make up ~ 95% of the total carbon dioxide 
of the plasma,1 and hence both of them have 
been used interchangeably. 
 Most blood gas analyzers use the Henderson-
Hasselbach equation to calculate bicarbonate 
values based on the assumption that the 
dissociation constant (pK�) and solubility 
coeffi cient (α) are invariant. However, pK� is 
affected by changes in pH, ionic strength and 
temperature, while the values of α varies with the 
composition of the solution such as the presence 

of increased salts, proteins or lipids.1 Therefore, 
the calculated bicarbonate values may have 
signifi cant error under certain circumstances, 
making  its reliability questionable.
 Previous studies using different statistical 
methods to assess the agreement between 
measured and calculated bicarbonate have shown 
confl icting results, with some studies showing 
good agreement,2-5 while some studies showed 
otherwise.6-10 The objective of this study was to 
compare measured total carbon dioxide (TCO

2
) 

and calculated bicarbonate (HCO
3

–) to assess the 
degree of agreement between these two values and 
hence whether they can be used interchangeably 
in our laboratory setting.
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MATERIAL AND METHODS

We examined 1820 records of measured 
total carbon dioxide (TCO

2
) and calculated 

bicarbonate (HCO
3

–), drawn simultaneously 
from the same patient, between January and 
June 2008.
 TCO

2
 was obtained from venous samples 

analyzed on Dimension RxL (Dade Behring, 
Inc, Newark, DE, USA), which measures 
TCO

2
 using an indirect potentiometry method. 

The principle is based on the release of carbon 
dioxide (CO

2
) from acidifi ed samples followed 

by measurement of the resultant pH change by 
the pH electrode, the assumption being that the 
pH change is proportional to the amount of TCO

2
 

in the sample.
 HCO

3
– values were obtained from arterial 

blood gas samples analyzed on ABL 700 
(Radiometer, Copenhagen, Denmark), which 
calculated HCO

3
 from measured pH and pCO

2
 

values according to the Henderson-Hasselbalch 
equation:

pH = pK� + log [HCO
3
 / (α . pCO

2
)]

where pK� is the dissociation constant for 
carbonic acid (equal to 6.103 for blood at 37°C), 
and α is the solubility coeffi cient for CO

2
 gas 

(equal to 0.0306 for plasma at 37°C).
 Statistical analysis using least squares linear 
regression, correlation coeffi cient and Bland-
Altman analysis were performed and Story and 
Poustie’s criteria6 were applied to evaluate the 
agreement between TCO

2
 and HCO

3
–.

 For the Bland-Altman analysis, the averages 
of TCO

2
 and HCO

3
– were calculated and plotted 

on the x-axis, and the differences between TCO
2
 

and HCO
3

– (in mmol/L and percentage) were 
calculated and plotted on the y-axis. The upper 
and lower limits of agreement (LOA) were 
calculated from bias ± 1.96 SD. The span was 
calculated from the high limit and low limit 
values.
 To determine whether the TCO

2
 and HCO

3
–

methods were clinically equivalent, we used 
Two Instrument Comparison (2IC) from the 
EP Evaluator software. Two methods are 
deemed clinically equivalent if the difference 
between them is less than the allowable error. 
We defi ned our allowable total error (TEa) 
for bicarbonate as 10%, based on The Royal 
College of Pathologists of Australasia (RCPA) 
Quality Assurance Program allowable limits of 
performance.11 Error Index was calculated as 
the ratio of the difference (y-x) to allowable 
total error. An error index >1.00 or <-1.00 is 
considered unacceptable.

RESULTS

TCO
2
 results ranged from 3 – 53 mmol/L (mean 

21.32 mmol/L), while HCO
3

– ranged from 
3 – 51 mmol/L (mean 20.44 mmol/L). The values 
of TCO

2
 and HCO

3
– correlated well (r = 0.977,

p<0.001), with the correlation given by the 
equation, y = 0.986x – 0.5335, standard error 
of estimate (Sy/x) of 1.422 (Figure 1). 
 Using Bland-Altman analysis, when the 
differences between TCO

2
 and HCO

3
– in mmol/L 

were plotted against the average, the bias 
obtained was 0.87 mmol/L (SD 1.42 mmol/L), 

FIG. 1:  Scatter plot of TCO
2
 (analyzed with Dade Behring Dimension RxL) vs. HCO

3
– (analyzed with Radiometer 

ABL 700)
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and the limits of agreement (LOA) were -1.92 to 
3.67 mmol/L, with a span of 5.59 mmol/L. Out 
of the1820 values, 1738 (95.49%) were within 
the LOA (Figure 2).   
 Bland-Altman plot using differences between 
TCO

2 
and

 
HCO

3
– in percentage against the 

average revealed a bias of 4.8% (SD 8.19%), 
and LOA of -11.25 to 20.85%. We found that 

majority of the values that fell outside the LOA 
were for bicarbonate concentration <20 mmol/L 
(Figure 3).
 Based on TEa of 10% and using 2IC, the 
difference between TCO

2
 and HCO

3
– was 

within the TEa for 75.5% of the results 
(1375 out of 1820). The average error index, 
[(y-x)/TEa] was -0.44, with a range of 

FIG. 2:  Bland-Altman plot of average of TCO
2
 and HCO

3
– vs. the difference between the two methods in mmol/L.  

LOA = limit of agreement

FIG. 3:  Bland-Altman plot of average of TCO
2
 and HCO

3
– vs. the difference between the two methods in 

percentage.  LOA = limit of agreement, TEa = total allowable error
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-5.71 to 3.00. We found that most of the 
unacceptable error indexes were clustered at 
bicarbonate concentration < 20 mmol/L and 
the largest error index occurred at bicarbonate 
concentration of 7 mmol/L (Figures 4 and 5).

DISCUSSION

The agreement or discrepancy between measured 
and calculated bicarbonate and whether both 
can be used interchangeably has long been 
discussed since the 80’s,4-10 without any 

concrete conclusion. With the advancement 
in the methodology, this issue seemed to have 
resurfaced, with a couple of articles written on 
it in the year 2008.2,3

 The correlation coefficient between the 
measured and calculated bicarbonate revealed a 
good correlation (r = 0.977, p<0.001). However, 
the use of correlation coeffi cient alone to assess 
the agreement between two methods may not 
be appropriate, as correlation depends on the 
range of values in the sample; a wide range of 
values like ours will yield a high correlation 

FIG. 4:  Scatter plot showing TCO
2
 (measured with Dade Behring RXL) vs. HCO

3
– (measured with 

Radiometer ABL 700) with TEa of 10%.   MDP = medical decision points, TEa = total 
allowable error

FIG. 5:  Bicarbonate error index plot, showing most of the unacceptable error index occurring at 
bicarbonate concentration < 20 mmol/L.  MDP = medical decision points
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coeffi cient. Therefore, values which seem to be 
in poor agreement can produce high correlations 
provided the range is wide enough. 
 Using Bland-Altman analysis, the bias 
obtained was 0.87 mmol/L (SD 1.42 mmol/L), 
and the LOA were -1.92 to 3.67 mmol/L, with 
a span of 5.59 mmol/L. Only 82 (4.51%) out of 
1820 values fell outside the LOA. At a glance, 
it looks like HCO

3
– can be used interchangeably 

with TCO
2
. Story and Poustie6 proposed two 

criteria to assess the agreement derived for two 
different methods for bicarbonate using Bland-
Altman analysis. They were i) the difference in 
means (bias) between TCO

2 
and HCO

3
– should 

be less than ±1 mmol/L; ii) the LOA between the 
methods should range within a bias ±2 mmol/L 
or a total span of 4 mmol/L, to be clinically 
unimportant. Our results fulfi lled the fi rst but 
not the second criterion. Despite the excellent 
correlation, our fi ndings did not show good 
agreement between TCO

2
 and HCO

3
– when Story 

and Poustie’s criteria were applied. 
 Stöckl et al demonstrated that the incorporation 
of confi dence limits and predefi ned error limits 
in a Bland–Altman plot allowed easy visual 
interpretation of a method comparison study. 
The upper or lower 95% confi dence limit of 
1.96 SD of the differences between the methods 
(or LOA) should be equal to or smaller than a 
predefi ned limit for total error to be accepted.12 
We found that both our upper and lower limits 
of agreement itself exceeded the allowable 
total error (TEa) of 10%. The poor agreement 
between the two methods was also revealed by 
two instrument comparison (2IC) and especially 
at a lower bicarbonate concentration (error index 
>1).
 Pre-analytical and analytical factors such 
as sample collection and handling, analytical 
imprecision and calibration errors may affect the 
degree of agreement between TCO

2
 and HCO

3
–.6,8  

Inadequate mixing, acidifi cation and dilution of 
arterial blood gas samples with excess heparin 
can decrease the pH and pCO

2
, which will affect 

the values of HCO
3

–. Maintaining an anaerobic 
condition is important in sample processing for 
bicarbonate concentration analysis. The high 
volume processing and automated analysis used 
to measure TCO

2 
may cause some dissolved 

gaseous carbon dioxide to be lost from the 
specimen, as preservation of anaerobic conditions 
are not practical between the time the specimen 
is placed on the instrument and the time it is 
sampled1. As arterial blood gas samples are 
usually considered as urgent specimens, they are 

rapidly processed and analyzed; therefore, the 
anaerobic conditions tend to be better preserved 
leading to smaller errors in HCO

3
–.  The poor 

agreement between TCO
2
 and HCO

3
– also 

could be due to the different sample types 
compared (arterial vs. venous). pH is 0.02-0.05 
pH units lower and pCO2 is 2-8 mmHg higher 
in the venous blood when compared to arterial 
blood1. Both of these parameters are used to 
calculate HCO

3
–. Theoretically, there will be 

some difference of uncertain signifi cance in 
the values of bicarbonate in arterial and venous 
blood. Ungerer et al mentioned that arterial and 
venous acid-base analytes can differ markedly 
in certain clinical conditions, with the difference 
in calculated bicarbonate being ~2 mmol/L on 
average.9 The arterio-venous differences widened 
in patients with cardiac and circulatory failure, 
and those with cardiac arrest resuscitated by 
cardiopulmonary resuscitation and mechanically 
ventilated.13,14 However, a few studies have stated 
otherwise, that venous bicarbonate estimation 
showed high level of agreement with arterial 
bicarbonate and can be used as a reliable 
substitute for arterial bicarbonate.15-17

 The discrepancy between TCO
2 

and HCO
3

–

could be attributed to the variability of pK� in 
the Henderson-Hasselbalch equation, which was 
used to calculate HCO

3
–.  Flear et al found that 

pK� values varied by considerably more than 
0.06 in healthy volunteers and in very ill patients, 
and HCO

3
– calculated based on pK� values of 

6.1 could be in error by some ± 60%.18 A study 
by O’Leary and Langton found a signifi cant 
decrease of the pK� in patients considered to have 
metabolic acidosis when compared to patients 
with bicarbonate concentration within the 
reference interval.10  Our fi ndings that majority 
of the values that fell outside the LOA and most 
of the unacceptable error indexes occurred at 
bicarbonate concentration <20 mmol/L seem to 
agree with O’Leary and Langton.
 In locations where disturbances of acid-base 
status are common, such as the intensive care 
unit (ICU) and neonatal intensive care units 
(NICU), frequent and rapid blood gas analysis 
is needed. Clinicians may prefer to use the 
results of HCO

3
– from the automated blood 

gas analyzer, which can be placed in the ICU 
itself to facilitate the management of acid-base 
imbalances, rather than sending for TCO

2
 that 

is measured in the laboratory. The fi nding of 
poor agreement between TCO

2
 and HCO

3
– may 

have an impact on the utility of HCO
3

– by the 
clinicians, especially in patients with metabolic 
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acidosis. Parameters that are calculated using 
bicarbonate concentration such as base excess 
and anion gap may also be affected by this 
discrepancy.

CONCLUSION
 
Despite the excellent correlation, TCO

2 
did 

not show good agreement with HCO
3

– when 
Story and Poustie’s criteria were applied. 
Therefore, clinicians should be advised of this 
discrepancy and be cautious when using TCO

2
 

and HCO
3
– interchangeably in the assessment and 

management of acid base disorders, especially 
in patients with metabolic acidosis.

REFERENCES

 1. Scott MG, Klutts JS. Electrolytes and blood gases. 
In: Burtis CA, Ashwood ER, Bruns DE, editors. 
Tietz Textbook of Clinical Chemistry and Molecular 
Diagnostics. 4th ed. Missouri: Saunders; 2006: p. 
983-1018.

 2. Kumar V, Karon BS. Comparison of measured and 
calculated bicarbonate values. Clin Chem. 2008; 
54: 1586-7.

 3. Chittamma A, Vanavanan S. Comparative study of 
calculated and measured total carbon dioxide. Clin 
Chem Lab Med. 2008; 46:15-7.

 4. Ungerer JPJ, Ungerer MJ, Vermask WJH. 
Discordance between measured and calculated total 
carbon dioxide. Clin Chem. 1990; 36:2093-6.

 5. Masters P, Blackburn MEC, Henderson MJ, 
Barrett JFR, Dear PRF. Determination of plasma 
bicarbonate of neonates in intensive care. Clin 
Chem. 1988; 34: 1483-5.

 6. Story DA, Poustie S. Agreement between two plasma 
bicarbonate assays in critically ill patients. Anaesth 
Intensive Care. 2000; 28: 399-402.

 7. Story DA, Poustie S, Bellomo R. Comparison 
of three methods to estimate plasma bicarbonate 
in critically ill patients: Henderson-Hasselbalch, 
enzymatic and strong-ion-gap. Anaesth Intensive 
Care. 2001; 29: 585-90. 

 8. Lolekha PH, Boonlert W, Kost GJ, Vanavanan 
S, Lolekha S. Comparative study of values of 
calculated bicarbonate and measured total carbon 
dioxide content. Point of Care. 2003; 2: 135-43.

 9. Fezzotti A, Gambini AMM, Coppa G, De Sio 
G. Total carbon dioxide measured by the Vitros 
enzymatic method. Clin Chem Lab Med. 1998; 36: 
43-6.

 10. O’Leary TD, Langton SR. Calculated bicarbonate 
or total carbon dioxide? Clin Chem. 1989; 35:1697-
700.

 11. RCPA-AACB Chemical Pathology Quality 
Assurance Programs Group: programs, analytes 
and allowable limits of performance [Web page]. 
Available at http://www.rcpaqap.com.au/chempath/
limits.pdf (Accessed 5 May 2009)

 12. Stöckl D, Cabaleiro DR, Uytfanghe KV, Thienpont 
LM. Interpreting method comparison studies by use 

of the Bland-Altman plot: refl ecting the importance 
of sample size by incorporating confi dence limits 
and predefi ned error limits in the graphic. Clin 
Chem. 2004; 50: 2216-8.

 13. Adrogue HJ, Rashad MN, Gorin AB, Yacoub J, 
Madias NE. Assessing acid-base status in circulatory 
failure: differences between arterial and central 
venous blood. N Engl J Med. 1989; 320: 1312-6.

 14. Weil MH, Rackow EC, Trevino R, Grundler W, Falk 
JL, Griffel MI. Difference in acid-base state between 
venous and arterial blood during cardiopulmonary 
resuscitation. N Engl J Med. 1986; 315: 153-6.

 15. Kelly A-M, McAlpine R, Kyle E. Agreement between 
bicarbonate measured on arterial and venous blood 
gases. Emerg Med Australas. 2004; 16: 407-9.

 16. Middleton P, Kelly A-M, Brown J, Robertson M. 
Agreement between arterial and central venous 
values for pH, bicarbonate, base excess and lactate. 
Emerg Med J. 2006; 23: 622-4.

 17. Malatesha G, Singh NK, Bharija A, Rehani B, 
Goel A. Comparison of arterial and venous pH, 
bicarbonate, pCO2 and pO2 in initial emergency 
department assessment. Emerg Med J. 2007; 24: 
569-71.

 18. Flear CTG, Roberts SW, Hayes S, Stoddart JC, 
Covington AK. pK1’ and bicarbonate concentration 
in plasma. Clin Chem. 1987; 33: 13-20.



<<
  /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


