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Abstract

Purpose To establish an appropriate administration
schedule for oxaliplatin in FOLFOX plus bevacizumab
therapy for a hemodialytic patient.

Methods A 50-year-old man on chronic hemodialysis was
treated for colon cancer and synchronous hepatic metas-
tasis with modified FOLFOX-6 plus bevacizumab therapy
every 3 weeks. The plasma concentration of free platinum
was measured at eight points, before and within the first
50 h after oxaliplatin administration. A dose escalation
study of oxaliplatin was performed at doses of 60, 70, and
85 mg/m>. A 4-h dialysis session was begun at the end of
the oxaliplatin treatment.

Results The pharmacokinetics of free platinum showed a
bimodal pattern at each dose: The serum concentration
decreased rapidly soon after dialysis, then increased, and
remained at a high level for 24 h. The areas under the
curves (AUC) for free platinum were 17.6, 23.6, and
32.6 pg h/mL after doses of 60, 70, and 85 mg/m? oxa-
liplatin, respectively. These exceeded the AUC when
90 mg/m”> was given to a patient with normal renal
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function (7.9 pg h/mL). Treatment was safely continued
for 6 months without severe toxicity.

Conclusion FOLFOX plus bevacizumab therapy can be
given safely to hemodialytic patients with no reduction in
the dose of oxaliplatin if hemodialysis is performed soon
after the administration of oxaliplatin and the dosing
interval is extended to 3 weeks.
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Introduction

The number of long-lived hemodialytic patients has been
increasing with improvements in dialysis treatments.
However, hemodialytic patients are potentially at increased
risk of cancer for several reasons, including the presence of
chronic infection, a weakened immune system, nutritional
deficiencies, and altered DNA repair [1].

Colorectal cancer is the third leading cause of cancer
deaths, and its incidence is also increasing yearly in Japan
[2]. FOLFOX plus bevacizumab is a chemotherapeutic
regimen consisting of oxaliplatin and infusional 5-Fluoro-
uracil (5-FU)/levofolinate plus bevacizumab and is accep-
ted widely as an initial treatment for unresectable
colorectal cancer, with an objective response in up to 50%
of patients treated [3]. However, there have been few
reports of the use of oxaliplatin in hemodialytic patients
[4-6], and little is known about the safety/efficacy of
FOLFOX plus bevacizumab therapy or its optimum dosage
in this patient population. Here, we report the case of a
hemodialytic patient with metastatic colon cancer, suc-
cessfully treated with modified FOLFOX-6 plus bev-
acizumab therapy.
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Materials and methods

A 50-year-old Japanese man with gouty nephropathy had
been maintained on hemodialysis since 2006. A computed
tomography (CT) scan showed more than 20 metastases (up
to 3 cm in diameter) scattered throughout both lobes of his
liver. A colonoscopy showed a protuberant type of tumor
located on the sigmoid colon. After the surgical resection
of the primary tumor to prevent intestinal obstruction and
bleeding, the patient received systemic chemotherapy.
Chemotherapy was initiated with the modified FOLFOX-6
(mFOLFOX-6) regimen plus bevacizumab, given every
3 weeks. After bevacizumab was administered by infusion
over 90 min, oxaliplatin and levofolinate were administered
simultaneously for 2 h. 5-FU was then administered as a
bolus injection, followed by its continuous infusion for 46 h
with a pump after a 4-h dialysis session (Fig. 1). The
starting dose of oxaliplatin was 60 mg/m?® (70% of the
standard dose of 85 mg/m?) because oxaliplatin is known to
be primarily excreted in the urine and was expected to be
eliminated by hemodialysis alone in this patient [7]. The
dose of oxaliplatin was increased to 70 and 85 mg/m?,
while possible adverse events were monitored. The starting
dose of 5-FU was set at the standard dose, because 5-FU is
largely (80%) eliminated by the hepatic metabolism and
secreted into the bile [8]. Many previous reports have
shown that there is no need to adjust its dose in dialysis
patients [9]. During each course of mFOLFOX-6 plus
bevacizumab therapy, a 4-h dialysis session was begun
immediately after the administration of oxaliplatin, using a

dialysis), 2.25, 2.5, 3, 6, 26, and 50 h after oxaliplatin
administration (the last collection was just before the sec-
ond dialysis session). The blood samples were immediately
centrifuged at 1,700xg for 10 min, and the serum thus
obtained was further centrifuged at 1,700x g for 20 min in
an ultrafiltration tube. The ultrafiltrate sample was then
stored in a freezer until the platinum concentration was
assayed by flameless atomic absorption spectrometry (NAC
Co., Ltd, Tokyo, Japan). The area under the curve (AUC)
for platinum in the ultrafiltrate was calculated from time 0
to 50 h after the start of oxaliplatin administration, using the
trapezoidal method.

Results

Table 1 shows the C,,,x and AUC data for free platinum in
the serum of a hemodialytic patient receiving mFOLFOX-6
plus bevacizumab therapy. Figure 2 shows the time course
of the free platinum concentration. The level of free plati-
num, which is related to the antitumor activity and toxicity
of oxaliplatin, decreased soon after dialysis. It subsequently
increased for 26 h after the administration of oxaliplatin and
thereafter remained at the same level for 24 h. These find-
ings differ considerably from those previously reported for
patients with normal renal function who received 90 mg/m?>

Table 1 Pharmacokinetic of platinum in plasma

ultrafiltrate

parameters

60 mg/m* 70 mg/m*> 85 mg/m*> 90 mg/m>

polysulfonate hollow-fiber dialyzer (APS-21SA) and acetic n=1 n=1 n=73 (n = 3%
acid-free dialysate (Carbostar P). The blood flow rate was
set at 250 mL/min and the dialysate flow rate at 600 mL/ Comax (ng/mL) 300 600 863 963.3
min. The patient’s free platinum levels were measured. ~ ~UCo-so (ng b/mL) 176 236 326 9
Blood samples were collected at the following eight points: ~ AUC area under the plasma concentration-time curve
before the start of oxaliplatin administration, 2 (just before * Shirao et al. [10]
Fig. 1 Treatment schedule Treatmentschedule
5-FU bolus 400mg/m?2
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| M HD #: ahr 5-FU ci * 2400mg/m? 44hr HD #: ahr
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Fig. 2 Concentration of platinum in plasma ultrafiltrate

oxaliplatin (free platinum C,,, was 963.3 ng/mL and AUC
was 7.9 pg h/mL) [10]. The tolerability data and pharma-
cokinetic profiles obtained during each cycle were used to
optimize the dose of each drug and the dosing intervals for
the subsequent cycles. The free platinum AUCs were 17.6,
23.6, and 32.6 pg h/mL at doses of 60, 70, and 85 mg/m?,
respectively, which are about 2—4 times greater than that
obtained with 90 mg/m” oxaliplatin in patients with normal
renal function [11]. Therefore, a longer dose interval of
3 weeks was set for the subsequent cycles, instead of the
standard interval of 2 weeks for mFOLFOX-6 plus bev-
acizumab therapy. The free platinum C,,,, values measured
in this patient were 500, 600, and 863 ng/mL at oxaliplatin
doses of 60, 70, and 85 mg/mz, respectively, which are
about 50-90% of that obtained with a dose of 90 mg/m>
oxaliplatin in patients with normal renal function [10].
Therefore, a standard dose of 85 mg/m? was given during
the subsequent five cycles. In all, eight courses of mFOL-
FOX-6 plus bevacizumab therapy (a total of 815 mg/m?>
oxaliplatin) were completed, although grade 1 peripheral
neuropathy by National Cancer Institute Common Termi-
nology Criteria for Adverse Events (NCI CTCAE; version
3) criteria was observed. A CT scan showed no changes in
the number or sizes of the metastatic liver tumors.

Discussion

To the best of our knowledge, this is the first report of a
hemodialytic patient with metastatic colon cancer suc-
cessfully treated with mFOLFOX-6 plus bevacizumab
therapy. In the patient reported here, the free platinum level
showed a bimodal pattern, with peaks appearing at 2 and
26 h after the start of oxaliplatin administration. The sec-
ond peak was as high as the first peak. In patients treated
with oxaliplatin, the serum-free platinum concentration
reflects the biological activity of the drug, i.e., it deter-
mines both its antitumor activity and its toxicity [11, 12].

Previous studies have shown that most circulating platinum
molecules derived from oxaliplatin are immediately bound
to plasma proteins (primarily albumin) and irreversibly
inactivated [13, 14]. The free platinum in the blood is
serially excreted by the kidneys, and its excretion is
delayed in patients with impaired renal function [15]. A
second peak in the free platinum concentration between
hemodialyses has also been observed in hemodialytic
patients treated with cisplatin [16]. This might be caused
by the dissociation of the platinum bound to plasma pro-
teins and blood cells or by platinum in the tissues returning
to the blood [17]. In patients with normal renal function, it
is likely that free platinum is rapidly eliminated by renal
excretion, so no second peak is observed [10].

In our patient, who was given 60 mg/m?* oxaliplatin, the
AUC of free platinum was about twofold greater than that
observed after an oxaliplatin dose of 90 mg/m? in patients
with normal renal function. Although the relationship
between the AUC of free platinum and the antitumor
activity of oxaliplatin is poorly understood, it has been
reported that the antitumor activities of cisplatin and car-
boplatin correlate with the AUC of free platinum [12].
Takimoto et al. [9] reported that reductions in the dose of
single-agent oxaliplatin are unnecessary, even in patients
with impaired renal function, suggesting that the AUC of
free platinum does not correlate with the toxicity of oxa-
liplatin, regardless of the patient’s renal function. They
proposed the hypothesis that after the administration of
oxaliplatin, the majority of free platinum is in the inactive
form in low molecular weight conjugates, which are
cleared by glomerular filtration. Therefore, the increase in
systemic platinum exposure associated with renal impair-
ment does not increase the drug-related toxicity [18].

Giacchetti et al. [19] compared the antitumor activity
and hematological toxicity of oxaliplatin in two regimens:
four daily doses versus continuous infusion for 48 h. They
reported that hematological toxicity was three times more
frequent with the former regimen than with the latter reg-
imen, whereas a similar tumor response was achieved with
both regimens. These findings suggest that the antitumor
activity of oxaliplatin does not correlate with the AUC of
free platinum, whereas its hematological toxicity correlates
with its Cpax.

In our patient, treatment with the standard dose of ox-
aliplatin in the mFOLFOX-6 plus bevacizumab regimen
resulted in a larger AUC with a lower C,. for free
platinum than those observed with the standard dose of
oxaliplatin in patients with normal renal function. This
pharmacokinetic profile might explain the significant tumor
response achieved with relatively mild toxicity.

Recently, Kawazoe et al. reported that long-term FOL-
FOX-6 therapy given every 2 weeks with the standard dose
of oxaliplatin in patients with mild renal dysfunction led to
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accumulated renal toxicity, and the patients were forced to
undergo dialysis [20]. However, in the patient reported
here, the concentration of free platinum before the
administration of oxaliplatin increased gradually (<30, 40,
50, and 80 ng/mL in the second, third, fifth, and seventh
courses, respectively). The 3-week dosing interval set for
this patient may have been optimal, but it is essential to
monitor the serum concentration of free platinum before
the administration of oxaliplatin in each course.

In contrast, it has been reported that the clearance rate
of bevacizumab by hemodialysis was 0 mL/min and that
the pharmacokinetic parameters in hemodialytic patients
were similar to those in patients with normal renal
function [21].

In conclusion, mFOLFOX6 plus bevacizumab therapy
can be used safely for hemodialytic patients, with no dose
reduction in oxaliplatin, if hemodialysis is performed soon
after the administration of oxaliplatin and the dosing
interval is extended to 3 weeks. The cumulative toxicities
and long-term outcomes remain to be established. Larger
studies of hemodialytic patients with longer follow-up
periods are required.

Acknowledgments We thank Dr. Shigemi Matsumoto, Dr. Taka-
fumi Nishimura, and Dr. Yoshiharu Sakai for their invaluable support
in the conduct of this study.

References

1. Maisonneuve P, Agodoa L, Gellert R et al (1999) Cancer in
patients on dialysis for end-stage renal disease: an international
collaborative study. Lancet 354:93-99

2. Hyodo I, Suzuki H, Takahashi K et al (2010) Present status and
perspectives of colorectal cancer in Asia: colorectal cancer
working group report at the 30th Asia-Pacific cancer conference.
Jpn J Clin Oncol 40(Suppl 1):i38-i43

3. Hochster HS, Hart LL, Ramanathan RK et al (2008) Safety and
efficacy of oxaliplatin and fluoropyrimidine regimens with or
without bevacizumab as first-line treatment of metastatic colo-
rectal cancer: results of the TREE Study. J Clin Oncol
26:3523-3529

4. Shitara K, Munakata M, Muto O et al (2007) Hepatic arterial
infusion of oxaliplatin for a patient with hepatic metastases from
colon cancer undergoing hemodialysis. Jpn J Clin Oncol
37:540-543

5. Matoba S, Sawada T, Toda S et al (2008) Modified FOLFOXG6 in
a patient on hemodialysis with metastatic colorectal cancer. Gan
To Kagaku Ryoho 35:673-675 (in Japanese)

@ Springer

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

. Watayo Y, Kuramochi H, Hayashi K et al (2010) Drug moni-

toring during FOLFOX6 therapy in a rectal cancer patient on
chronic hemodialysis. Jpn J Clin Oncol 40:360-364

. Takimoto CH, Remick SC, Sharma S et al (2003) Administration

of oxaliplatin to patients with renal dysfunction: a preliminary
report of the National Cancer Institute Organ Dysfunction
Working Group. Semin Oncol 30:20-25

. Heggie GD, Sommadossi JP, Cross DS, Huster WJ, Diasio RB

(1987) Clinical pharmacokinetics of 5-fluorouracil and its
metabolites in plasma, urine, and bile. Cancer Res 47:2203-2206

. Takimoto CH, Remick SC, Sharma S et al (2003) Dose-escalating

and pharmacological study of oxaliplatin in adult cancer patients
with impaired renal function: a National Cancer Institute Organ
Dysfunction Working Group Study. J Clin Oncol 21:2664-2672
Shirao K, Matsumura Y, Yamada Y et al (2006) Phase I study of
single-dose oxaliplatin in Japanese patients with malignant
tumors. Jpn J Clin Oncol 36:295-300

Schellens JHM, Ma J, Planting AST et al (1996) Relationship
between the exposure to cisplatin, DNA-adduct formation in
leucocytes and tumour response in patients with solid tumours. Br
J Cancer 73:1569-1575

Jodrell DI, Egorin MJ, Canetta RM et al (1992) Relationships
between carboplatin exposure and tumor response and toxicity in
patients with ovarian cancer. J Clin Oncol 10:520-528

. Graham MA, Lockwood GF, Greenslade D et al (2000) Clinical

pharmacokinetics of oxaliplatin: a critical review. Clin Cancer
Res 6:1205-1218

Calvert H, Judson I, van der Vijgh WJ (1993) Platinum com-
plexes in cancer medicine: pharmacokinetics and pharmacody-
namics in relation to toxicity and therapeutic activity. Cancer
Surv 17:189-217

Massari C, Brienza S, Rotarski M et al (2000) Pharmacokinetics
of oxaliplatin in patients with normal versus impaired renal
function. Cancer Chemother Pharmacol 45:157-164

Watanabe R, Takiguchi Y, Moriya T et al (2003) Feasibility of
combination chemotherapy with cisplatin and etoposide for
haemodialysis patients with lung cancer. Br J Cancer 88:25-30
Levi F, Metzger G, Massari C, Milano G (2000) Oxaliplatin:
pharmacokinetics and chronopharmacological aspects. Clin
Pharmacokinet 38:1-21

Takimoto CH, Graham MA, Lockwood G et al (2007) Oxaliplatin
pharmacokinetics and pharmacodynamics in adult cancer patients
with impaired renal function. Clin Cancer Res 13:4832-4839
Giacchetti S, Bjarnason G, Garufi C et al (2006) Phase III trial
comparing 4-day chronomodulated therapy versus 2-day con-
ventional delivery of fluorouracil, leucovorin, and oxaliplatin as
first-line chemotherapy of metastatic colorectal cancer: the
European Organisation for Research and Treatment of Cancer
Chronotherapy group. J Clin Oncol 24:3562-3569

Kawazoe H, Sugishita H, Watanabe S et al (2010) Nephrotoxicity
induced by repeated cycles of oxaliplatin in a Japanese colorectal
cancer patient with moderate renal impairment. Gan To Kagaku
Ryoho 37:1153-1157

Garnier-Viougeat N, Rixe O, Paintaud G et al (2007) Pharma-
cokinetics of bevacizumab in haemodialysis. Nephrol Dial
Transplant 22:975



	Pharmacokinetics of oxaliplatin in a hemodialytic patient treated with modified FOLFOX-6 plus bevacizumab therapy
	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Introduction
	Materials and methods
	Results
	Discussion
	Acknowledgments
	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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 149
  /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 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 149
  /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 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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


