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Are there any differences in acute adverse
reactions among five low-osmolar non-ionic
iodinated contrast media?

Abstract Objectives: The
differences regarding adverse
reactions in different low-osmolar
non-ionic contrast media had not been
investigated previously. Thus, the
aims of this study were to identify
differences in the incidence of adverse
reactions in five different low-osmolar
non-ionic contrast media. Methods:
We prospectively recorded all adverse
events associated with five different
low-osmolar non-ionic contrast media
used in 8,931 consecutive patients for
CT. Patients were randomly assigned
to five groups: iomeprol 300 mgI/ml,
iopamidol 300 mgI/ml, iohexol
300 mgI/ml, iopromide 300 mgI/ml
and ioversol 320 mgI/ml. Results:
Adverse events were observed in 241
patients (2.7%). The incidence of
acute adverse reactions was

significantly higher in the following
groups: (1) iomeprol (3.9%) and
iopromide (3.5%) groups, (2) patients
aged 59 years or less (4.5%)
compared with those aged 60 years or
over (1.9%), (3) the first period
(3.5%) compared with the late period
(2.3%), (4) those with a past history
of adverse reactions to contrast media
(11.2%), and (5) patients receiving
contrast media for the first time
(3.3%) compared with those had
received it previously (2.0%).
Conclusion: The incidence of acute
adverse reactions may be reduced in
younger patients by using iopamidol,
iohexol and ioversol.
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Introduction

There are various reports concerning adverse reactions to
iodinated contrast media [1–6]. The incidences of mild and
severe adverse reactions to low-osmolar non-ionic contrast
media are reported to be 3.1 and 0.04%, respectively [1–3].

Of these adverse reactions, mild acute-type adverse
effects are most commonly encountered. Various contrast
media are currently available, none of which has safety
problems. Randomised evaluations of the safety profile of
low-osmolar non-ionic iodinated contrast media have been
performed in small patient populations [7–12]. Adverse
reactions did not differ significantly among the contrast
media used in these trials; however, the incidence of mild
acute-type adverse reactions differed with regard to gender

[13] and age [3]. Until now, there are no reports of
prospective controlled studies of various low-osmolar non-
ionic iodinated contrast media in large patient populations.
In the present study, we prospectively compared the
incidence of acute adverse reactions in five low-osmolar
non-ionic iodinated contrast media on CT.

Materials and methods

The subjects were 8,931 patients who underwent contrast-
enhanced CT between June 2004 and May 2007 at Toho
University Ohashi Medical Centre. The patients were aged
0–100 years (mean age, 65 years). Patients were randomly
assigned to Group A, iomeprol 300 mgI/ml (1,751
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patients); Group B, iopamidol 300 mgI/ml (1,697 patients);
Group C, iohexol 300 mgI/ml (1,792 patients); Group D,
iopromide 300 mgI/ml (1,805 patients); and Group E,
ioversol 320 mgI/ml (1,886 patients). A volume of contrast
medium (10–100 ml, 2 ml/kg) was infused into the cubital
vein at 1–2 ml/s using an injector. The following patients
were excluded: those with renal insufficiency, pregnant
patients, clinically unstable patients, those who received
administration of 100 ml or more of contrast media, and
those who underwent dynamic CT for the diagnosis of
hepatocellular carcinoma (administration of 100 ml or more
is approved only for iohexol in Japan; the usefulness of
contrast media at a high concentration for dynamic CT has
been demonstrated previously). Written informed consent to
the use of contrast media was obtained from all patients.

Three spiral systems (Aquilion 16 and 64, Toshiba
Medical Systems, Nasu, Japan; Lemage, GE Yokokawa
Medical Systems, Hino, Japan) were used for CT.

The following data were recorded: date, age, gender,
body weight, regions examined, complications (heart
disorder, diabetes mellitus and liver dysfunction), medical
and allergic histories, past history of iodinated contrast
media administration and adverse reactions, concomitant
treatments, and dose and infusion rate of contrast media.
The attending CT radiologists and physicians recorded any
acute adverse reactions that occurred during or 1 h after
contrast media injection and whether the patient received
medical treatment.

To compare the incidences of acute adverse reaction, the
m × n chi-squared test, 2×2 chi-squared test and multiple
logistic regression were used. A p value <0.05 was
considered to indicate statistical significance.

Results

Acute adverse reactions were experienced by 241 (2.7%) of
the 8,931 patients. No significant difference was observed
among the patients according to gender, age and body
weight. No patients experienced life-threatening severe
complications requiring immediate transfer to the emer-
gency department. Statistically significant relationships
(p<0.01) were found between the incidence of acute
reactions and each of the following: type of contrast media,
patient age, study period (year), past history of adverse
reactions to iodinated contrast media, and time of contrast
medium administration.

Acute adverse reactions were experienced by 69 (3.9%)
of the 1,751 patients in the iomeprol group, 38 (2.2%) of
the 1,697 in the iopamidol group, 36 (2.0%) of the 1792 in
the iohexol group, 64 (3.5%) of the 1,805 patients in the
iopromide group, and 34 (1.8%) of the 1,886 patients in the
ioversol group. Comparing the various contrast media,
the incidence of acute adverse reactions was significantly
higher (p<0.01) in the iomeprol group than in the
iopamidol, iohexol and ioversol groups, and significantly
higher (p<0.01) in the iopromide group than in the iohexol
and ioversol groups (Table 1).

The overall incidence of acute adverse reactions was
significantly higher in: (1) those 59 years or younger
compared with those 60 years or over (p<0.01) (Fig. 1), (2)
the first period (first year) compared with the middle

Table 1 Incidence of adverse reactions by contrast media

Iomeprol Iopamidol Iohexol Iopromide Ioversol total

No. of patients 1,751 1,697 1,792 1,805 1,886 8,931
No. of patients with acute adverse reaction 69 38 36 64 34 241
Percentages (%) 3.9 2.2 2 3.5 1.8 2.7

Fig. 1 Incidence of adverse reactions by age. The incidence of
acute adverse reactions was significantly higher in patients aged
59 years or less than in those aged 60 years or older (p<0.01)

Fig. 2 Incidence of adverse reactions by period. The incidence of
acute adverse reactions was significantly higher in the first period
than in other periods (p<0.05)
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(second year) and the late period (last year) (p<0.05)
(Fig. 2), (3) those with a past history of adverse reaction to
contrast media compared with those without (p<0.01)
(Fig. 3), and (4) those receiving contrast media for the first
time compared with those who had received it previously
(p<0.01) (Fig. 4).

In all patients, no statistically significant relationship was
found between the incidence of acute adverse reactions and
any of the following: gender, body weight, region examined,
or dose and infusion rate of contrast media.

On the contrary, a statistically significant relationship
was found between the incidence of acute adverse
reactions and dose in each group. There was a statistical
difference in the iopromide group, and the incidence of
adverse reaction was significantly higher for 69 ml or less,
70–79 ml and 80 ml or over. The incidence and the p value
for the each contrast medium at volumes of 69 ml or less,
70–79ml and 80ml or overwere: iomeprol (16.7%, 0%, 3.9%,
p=0.0570), iopamidol (9.1%, 5.6%, 2.2%, p=0.2001), iohexol
(14.3%, 0%, 1.9%, p=0.0513), iopromide (12.5%, 16.7%,
3.4%, p=0.0043), ioversol (8.3%, 0%, 1.8%, p=0.1644).
There was a statistically significant difference in the
incidence of adverse reactions at low doses for iopromide.
However, in the ten cases of adverse reactions under the
dose of 79 ml, three out of five cases were under the age of
49, and three out of four cases who had no previous
administration of contrast media had the administration of
iopromide. These factors could have been involved in the
cause of the adverse reaction.

Of the 8,931 patients, 60 (0.67%) experienced acute
adverse reactions requiring medical treatment (Table 2).
Statistically significant relationships (p<0.01) were found
among the incidences of acute reactions requiring medical
treatment, study period, and age. No statistically significant
relationship was found between the incidence of acute
adverse reaction and any of the following: medical
treatment, type of contrast media, gender, age, or time of
contrast media administration.

Discussion

A prospective randomised comparative study of the
adverse reactions induced by five low-osmolar non-ionic

Fig. 4 Incidence of adverse reactions according to the number of
previous administrations of iodinated contrast media. The incidence
of acute adverse reactions was significantly higher in patients
undergoing administration of contrast media for the first time
compared with those who had received it previously (p<0.01)

Table 2 Patients with acute adverse reactions requiring medical treatment

Sympton No. of patients Treatment Sympton

Pruritus 7 Anti-histamine, glucocorticosteroid, anti-allergic agent, Disappeared
Urticaria 17 Anti-histamine, glucocorticosteroid, anti-allergic agent, Disappeared
Nasal congestion 6 Anti-histamine, glucocorticosteroid, anti-allergic agent, Disappeared
Abnormal sensation in the throat 3 Anti-histamine, glucocorticosteroid, anti-allergic agent, Disappeared
Nausea and/or vomiting 27 Glucocorticosteroid, anti-emetics Disappeared

Fig. 3 Incidence of adverse reactions according to past history of
adverse reaction to iodinated contrast media. The incidence of acute
adverse reactions was significantly higher in patients with a past
history of adverse reaction than in those without (p<0.01)
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contrast media has not been published. To our knowledge
this is the first paper that compared the frequencies of
adverse reactions of five different low-osmolar non-ionic
contrast media in a large population.

In the present study, adverse reactions occurred in 241 of
the 8,931 patients (2.7%), similar to the incidences reported
by Katayama et al. [1] and Thomsen et al. [2, 3]. There was
no significant sex difference, as previously reported [1].

Comparisons among the different media revealed that
iomeprol was the contrast medium most commonly asso-
ciatedwith acute adverse reactions, especially regardingmild
reactions. The incidence of adverse reactions in the
iopromide group was also high. Compared with the results
of the present study, previous reports noted no significant
difference in the incidence of adverse reactions among
different non-ionic low-osmolar contrast media [7–12]. This
discrepancy in resultsmay reflect the relatively small number
of patients examined in previous reports, or perhaps racial
differences between the studies: all previous reports were
from Europe and the United States, whereas all subjects in
the present study were Japanese.

The incidence of adverse reactions is related to the
viscosity, hydrophilicity, ion content and the pH of the
contrast media. These properties were similar in all of
the contrast media used in the present study, which were all
non-ionic monomers. The osmolality of the contrast media
used in this study ranged from 610–710 mOsm/kg H2O. In
the comparison of low-osmolar non-ionic contrast media
and ionic contrast media, when osmolality increases the
incidence of adverse reactions also increases. Yet, in this
study, the two contrast media with low osmolality iomeprol
(620 mOsm/kg H2O) and iopromide(610 mOsm/kg H2O)
had a increase in incidence of adverse reactions. We
speculate that the factor of osmolality did not have a large
effect because there was no large difference in osmolality
between the contrast media in this study compared with the
differences seen between low-osmolar non-ionic contrast
media and ionic contrast media.

By dividing the study period into early (first year),
middle (second year) and late terms (last year), the
incidence of adverse reaction was higher in the early
term, consistent with the findings of previous reports [14].

The incidence of adverse reactions decreased with age,
and was particularly low in patients aged 60 years or older.
Previous studies report variable results in this regard,
ranging from a high rate of adverse reactions in patients in
their twenties [1], to a high rate in those in their forties to
sixties [3]. In this study, a higher incidence of adverse
reaction was seen with younger ages. We speculate that
there was a possibility that a psychological effect was seen
in younger patients.

Regarding the number of past administrations of
iodinated contrast media, the incidence of adverse reactions
was higher in patients receiving iodinated contrast media
for the first time. This finding may be explained as follows:
patients who previously developed adverse reactions to
contrast media tend to avoid subsequent administration,
and first-time patients may have been nervous about
contrast media administration, which may have increased
the incidence of adverse reactions. The degree of anxiety in
patients can be reduced by providing an adequate
explanation, before imaging, of the adverse reactions that
might arise from contrast media administration.

No significant difference in the incidence of adverse
reactions was noted among body weight groups, possibly
because the total dose was limited to 100 ml, thereby
limiting the range in body weights included in the study.
No significant difference was noted related to the infusion
rate; the exclusion of patients who underwent dynamic CT
eliminated major differences in infusion rates.

There are limitations in the present study: the study was
not double-blinded or a multi-centre trial, and the
investigators may have been influenced psychologically
by the findings of similar previous studies performed in
Japan.

In conclusion, we prospectively compared the incidence
of adverse reactions among five low-osmolar non-ionic
iodinated contrast media. No safety problems were found
among the five media; however, a significantly higher
incidence of acute adverse reactions was found for
iomeprol and iopromide, and in younger patients. The
contrast media with the lowest rate of adverse reactions,
such as iopamidol, iohexol and ioversol, should be
preferred in younger patients.

References

1. Katayama H, Yamaguchi K, Kozuka T,
Takashima T, Seez P, Matsuura K
(1990) Adverse reactions to ionic and
nonionic contrast media: a report from
the Japanese committee on safety of
contrast media. Radiology 175:621–
628

2. Thomsen HS, Dorph S (1993) High-
osmolar and low-osmolar contrast
media. Acta Radiol 34:205–209

3. Thomsen HS, Bush WH (1998)
Adverse effects of contrast media. In-
cidence, prevention and management.
Drug Saf 19:313–324

4. Christiansen C, Pichler WJ, Skotland T
(2000) Delayed allergy-like reactions to
X-ray contrast media: mechanistic
considerations. Eur Radiol
10:1965–1975

5. Morcos SK, Thomsen HS (2001)
Adverse reactions to iodinated contrast
media. Eur Radiol 11:1267–1275

6. Schild HS, Kuhl CK, Hubner-Steiner
U, Bohm I, Speck U (2006) Adverse
events after unenhanced and mono-
meric and dimeric contrast-enhanced
CT: a prospective randomized con-
trolled trial. Radiology 240:56–64

1634



7. Kennedy BC, Rickards D, Lee S, Sharp
MB, Dawson P (1988) A double-blind
study comparing the efficiency, toler-
ance and renal effects of iopromide and
iopamidol. Br J Radiol 61:288–293

8. Goldberg SN, Abrahams J, Drayer BP,
Golding S, Bernardino M, Brunetti J
(1994) A comparison of iopromide
with iopamidol and iohexol for con-
trast-enhanced computed tomography.
Invest Radiol 29:76–83

9. Harding JR, Bertazzoli M, Spinazzi A
(1994) A randomised, double-blind
trial of iomeprol and iopromide in
intravenous excretory urography. Eur J
Radiol 18:93–96

10. Geeter PD, Melchior H (1994) Iome-
prol versus iopromide for intravenous
urography. Br J Radiol 67:958–963

11. Hoogewoud HM, Woessmer B (1996)
Iobitridol 300 compared to iopromide
300—a double-blind randomized
phase-III study of clinical tolerance in
total body CT. Acta Radiol 37:62–64

12. Sutton AGC, Finn P, Campbell PG et al
(2003) Early and late reactions follow-
ing the use of iopamidol 340, iomeprol
350 and iodixanol 320 in cardiac
catheterization. J Invasive Cardiol
15:133–138

13. Mortele KJ, Oliva MR, Ondategui S,
Ros PR, Silverman SG (2005)
Universal use of nonionic iodinated
contrast medium for CT: evaluation of
safety in large urban teaching hospital.
AJR Am J Roentgenol 185:31–34

14. Giercksky KE (1986) Piroxicam and
gastrointestinal bleeding. Am J Med
81:2–5

1635


	Are there any differences in acute adverse reactions among five low-osmolar non-ionic iodinated contrast media?
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


