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Abstract

Computerized tomography scanning is a diagnostic imaging tool that 
can be enhanced through the use of contrast agents. However, this 
process has been found to promote adverse eff ects, particularly those 
on the renal function. This study assessed the eff ects of intravenous 
iodine-based contrast agents on the kidney function in children and 
adolescents in the King Abdulaziz University Hospital in Jeddah, Saudi 
Arabia. It included 112 participants with hospital records, aged 15 years 
old and younger, who underwent chest or abdomen tomography 
scans between January 2018 and January 2019. The participants were 
made up of 46.4% females and 53.6% males, with a median age of 5.5 
years. Majority (87.5%) of them possessed various comorbidities. This 
study found out that the glomerular fi ltration rate before and after the 
administration of intravenous contrast was not aff ected by a specifi c 
disease category, or even with no known comorbidities. However, 
future studies in this area should be conducted to cover more 
centers and regions of Saudi Arabia, but with the use of the recently 
identifi ed biomarkers of AKI, such as the acute kidney injury, such as 
the neutrophil gelatinase-associated lipocalin and the kidney injury 
molecule-1, in order to match specifi c independent factors, such as 
age groups, gender, and variable comorbidities.
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Introduction

Computed tomography (CT) scanning is a 
diagnostic imaging tool that uses radiation to 

build cross-sectional images of the body[1]. While the 
CT processes are typically associated with a high dose 
of exposure to radiation, the risk is generally minimal. 
One of the best ways to minimize the exposure to 

radiation is to consider the avoidance of CT scans that 
are not clearly required for diagnostic assessment, or 
to consider alternatives, such as magnetic resonance 
imaging or ultrasound, which also provide signifi cant 
information for assessments. These alternatives may 
be especially important to pediatric groups, which are 
broadly more sensitive to radiation[2].
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Computed tomography scanning is, nevertheless, 
a primary diagnostic procedure in many medical 
purposes, but it incorporates contrast agents in order 
to enhance the images produced, which were found to 
have adverse eff ects[10]. A contrast agent or a contrast 
material or medium is a substance that is introduced 
into the bloodstream, before an exam is carried 
out through a number of routes, such as through 
injection. The agent causes a specifi c organ or tissue 
to be more clearly visible during the scanning[3]. The 
contrast diff erentiates the targeted areas of the body 
and their surrounding anatomy, thereby enhancing 
the visibility of the specifi c blood vessel or tissue[4] 
that is targeted. In 2014, approximately 81.2 million 
CT scans were performed in the United States, and 
almost 52% of these had used contrast agents[5]. 
Despite their useful roles in imaging, their adverse 
eff ects can range from mild physiologic disturbances 
to life-threatening complications. The kidneys can be 
adversely aff ected by the contrast agents[6], which may 
lead to an acute kidney injury that is sudden, rapid, and 
can progressively worsen the renal function that results 
in the accumulation of wastes products[7]. This can be 
explained by the complications caused in the kidney 
through the excretion of contrast agents[8]. These 
adverse eff ects, however, diff er according to the types 
and doses of the contrast agent used and whether the 
patient has any allergies or comorbidities.

The eff ects of contrast agents on the renal function 
have been examined in a number of studies. In 2017, 
a study on the eff ect of an intravenous (IV) contrast 
agent on the level of serum creatinine in neonates 
did not appear in neonates, and renal failure was not 
detected in them[6]. Furthermore, a retrospective study 
published in 2010, reported that the administration of 
IV contrast agent in cancer ICU patients with normal 
creatinine was to have no signifi cant diff erences in their 
creatinine levels, compared to patients, who either did 
not undergo CT or had received contrast agents for 
their CT procedures[9]. But in another study that was 
conducted in 2016 on children and adolescents, the 
incidence of acute kidney injury that was associated 
with contrast agent was found in 10.3%[10] of those who 
were studied.

The importance of contrast agents in imaging 
studies and their associated adverse eff ects are well 
known in various medical disciplines, especially in 
radiology. Despite this awareness, we have found a 
paucity of relevant literature  that explores this issue on 
contrast agents in children and adolescents, especially 

in Saudi Arabia. For this reason, we set out to assess 
the eff ects of IV iodine-based contrast materials on 
the kidney function in pediatric settings in the King 
Abdulaziz University Hospital (KAUH) in Jeddah, Saudi 
Arabia.

Materials and Methodology

Study Design and Participants

This is a retrospective study that included 112 
participants from the KAUH, using hospital records that 
date from January 2018 to January 2019.

Inclusion Criteria

All patients, who were 15 years old and younger and 
who underwent enhanced CT scans of the chest and 
the abdomen, were included in this study.

Data Collection

The data in this study were collected from the KAUH 
records. The collected data included the ages of the 
participants at the time of the study, their gender, 
anthropometric measurements, comorbidities, such 
as diabetes mellitus, renal, liver, and heart diseases, 
and their history of creatinine pre-contrast and post-
contrast administration of the iodinated non-ionic 
low-osmolality contrast medium, iobitridol (Xenetix). 
We calculated the estimated glomerular fi ltration 
rate (eGFR), using the Bedside Schwartz equation i.e., 
(height in cm x k)/serum creatinine in mg/dL, where 
the constant k = 0.413 is used for children above 
one year-old and k = 0.45 for children younger than 
one year. This formula was updated in 2009 and is 
currently considered as the standard method for the 
measurement of eGFR measurement in children.

Data Analysis

The data was collected using Google Sheets ( Google, 
LLC., Mountain View, CA, USA), and entered in the data 
sheet using IBM SPSS Statistics for Windows, Version 20 
(IBM Corp., Armonk, NY USA). Data analysis was carried 
out using descriptive statistics and inferential tests, 
such as frequency tables, the Pearson correlation, the 
Shapiro-Wilks test, and the Wilcoxon signed rank test. 
These tests were used to assess the eff ects of the IV 
contrast agent on the kidney function in children and 
adolescents. A P-value of <0.05 was set as statistically 
signifi cant.
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Results

A total of 112 participants were included in this study, 
i.e., 46.4% females and 53.6% males. Their ages ranged 
from one-week to 15 years, and majority were between 
6 and 12 years old (Table 1).  Their median age was 
5.5 years. Their descriptive data are tabulated in Table 
2. Majority of the participants were known to have 
comorbidities, accounting to 87.5% of them, and are 
distributed among the various categories shown in 
Table 3.

The correlation between the participants’ plasma 
creatinine before and after the administration of IV 
contrast agents was strongly positive, with r = 0.961 and 
a P-value of < 0.0001 (Fig. 1). The correlation between 
their eGFR before and after the administration of IV 
contrast agents was moderately positive, with r = 0.686 
and a P-value of < 0.0001 (Fig. 2).

We used the Wilcoxon Signed Rank Test to compare 
the diff erences between the medians of the plasma 
creatinine and the eGFR before and after the IV contrast 
administration. We found no signifi cant diff erence 
between the two (Table 4-6). We also found out that 
the eGFR before and after IV contrast administration 

was not aff ected by a specifi c disease category in 
comparison with the other disease categories, or even 
in those with no known comorbidities.

Discussion

This study used a number of diff erent methods to assess 
renal function, with the serum creatinine and the eGFR 
being the most traditional. More sensitive and specifi c 
biomarkers for the diagnosis of acute kidney injury 
(AKI) had been discovered in recent years, including 
the neutrophil gelatinase-associated lipocalin 
(NGAL) , kidney injury molecule-1 (KIM-1), cystatin-C, 
Interleukin-18, and liver fatty acid-binding protein[11]. 
We used the eGFR to assess the renal function, because 
the new biomarkers were not then used, and thus, 
were not refl ected in the medical records of our sample 
population.

The results show no signifi cant eff ects on renal 
function, when the iodine-based contrast material was 

Table 1. Ages of the participants

 Age at the Time of 

the Study 

(Years) 

Height in cm 

Plasma Creatinine 

before IV Contrast 

Administration 

eGFR before IV 

Contrast 

Administration 

(UMOL) 

Plasma Creatinine 

after IV Contrast 

Administration 

eGFR after IV 

Contrast 

Administration 

(UMOL) 

Mean 6.61 108.56 52.40 172.98 49.19 174.32 

Median 5.50 107.00 27.35 130.95 27.15 131.60 

Std. Deviation 4.91 33.53 109.06 120.46 96.61 122.58 

Range 15.64 120.00 679.80 695.43 662.00 701.10 

Minimum 0.05 50.00 4.20 6.67 5.00 1.00 

Maximum 15.69 170.00 684.00 702.10 667.00 702.10 

Percentiles 

25 2.00 80.50 17.05 100.60 16.68 103.20 

50 5.50 107.00 27.35 130.95 27.15 131.60 

75 11.56 137.50 39.60 213.75 39.08 213.75 
eGFR: Estimated glomerular filtration rate; Std. Deviation:  Standard deviation 

Table 2. Descriptive statistic forof the data on the ages, height, plasma creatinine before and after IV contrast administration, 

and eGFR before and after IV contrast administration

Table 3. Disease categories

Age Group Frequency Percent 

Valid 

Neonate (1 week to 1 month) 3 2.7% 

Infant (1 month to 1 year) 20 17.9% 

Toddler and preschool (2 to 5 years) 33 29.5% 

School age child (6 to 12 year) 34 30.4% 

Adolescent and young adult (13 to <18 y) 22 19.6% 

Total 112 100.0% 

Diseases Frequency Percent 

Valid 

None 14 12.5% 

Gastrointestinal disease 13 11.6% 

Respiratory disease 13 11.6% 

Oncological disease 23 20.5% 

Central nervous system disease 7 6.3% 

Cardiovascular disease 17 15.2% 

Renal disease 11 9.8% 

Others 14 12.5% 

Total 112 100.0% 
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Figure 1. The correlation between the plasma creatinine 

before the administration of the IV contrast administration 

and after the administration.

Pl
as

m
a 

cr
ea

tin
in

e 
(a

ft
er

) I
V 

co
nt

ra
st

 a
dm

in
is

tr
at

io
n

Plasma creatinine (before) IV contrast administration

R2 Linear = 0.924

600.00

400.00

200.00

.00
.00                                       200.00                                   400.00                                   600.00

eGFR before IV contrast administration (UMOL)

eG
FR

 a
ft

er
 IV

 c
on

tr
as

t a
dm

in
is

tr
at

io
n 

(U
M

O
L)

800.00

600.00

400.00

200.00

.00
     .00                                  200.00                            400.00                            600.00                             800.00

R2 Linear = 0.471

Figure 2.  The correlation between the estimated glomerular 

fi ltration rate before the administration of the intravenous 

contrast media and after the administration.

Ranks N Mean Rank Sum of Ranks 

Plasma creatinine after IV contrast 

administration –  

Plasma creatinine before IV contrast 

administration 

Negative Ranks 53a 58.31 3,090.50 

Positive Ranks 56b 51.87 2,904.50 

Ties 3c   

Total 112   

eGFR after IV contrast administration 

(UMOL) –  

eGFR before IV contrast administration 

(UMOL) 

Negative Ranks 28d 33.95 950.50 

Positive Ranks 34e 29.49 1,002.50 

Ties 50f   

Total 112   
eGFR: Estimated glomerular filtration rate 
avar13 plasma creatinine after IV contrast administration < var11 Plasma creatinine before IV contrast administration 
bvar13 plasma creatinine after IV contrast administration > var11 Plasma creatinine before IV contrast administration 
cvar13 plasma creatinine after IV contrast administration = var11 Plasma creatinine before IV contrast administration 
dvar14 eGFR after IV contrast administration (UMOL) < var12 eGFR before IV contrast administration (UMOL) 
evar14 eGFR after IV contrast administration (UMOL) > var12 eGFR before IV contrast administration (UMOL) 
fvar14 eGFR after IV contrast administration (UMOL) = var12 eGFR before IV contrast administration (UMOL) 
 

Table 4. The diff erence of plasma creatinine and estimated glomerular fi ltration rate  before and after IV contrast administration 

based on Wilcoxon Signed Ranks Test

Table 5. Ranks of the plasma creatinine and estimated glomerular fi ltration rate  before and after IV contrast administration 

based on Wilcoxon Signed Ranks Test

Descriptive Statistics N 
Percentiles 

25th 50th (Median) 75th 

Plasma creatinine before IV contrast administration 112 17.0500 27.3500 39.6000 

Plasma creatinine after IV contrast administration 112 16.6750 27.1500 39.0750 

eGFR before IV contrast administration (UMOL) 112 100.6000 130.9500 213.7500 

eGFR After IV contrast administration (UMOL) 112 103.2000 131.6000 213.7500 
eGFR: Estimated glomerular filtration rate 
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administered to the participants in this study for the 
clinically indicated CT chest or abdomen examinations. 
Similar relationships were also concluded in previous 
studies. For example, Bedoya et al.[6] and McDonald 
et al.[12] reported no signifi cant association between 
the administration of contrast material and the renal 
function.

One study, published in 2016, however, showed 
confl icting results with those found in our study. In this 
previous study, the incidence of acute kidney injuries 
were eff ected by the contrast agent, although this 
may be explained by the assessment method used. 
 The 2016 study used the Kidney Disease Improving 
Global Outcomes defi nition, while our study used the 
eGFR assessment[9]. Our study was carried out carefully, 
but there are several limitations in the approach used. 
Firstly, there was a relatively low number of participants, 
owing to the limited use of the CT scans on pediatric 
patients. Secondly, the population data was collected 
from a single medical center, which arguably maybe 
not be suffi  cient to estimate the broad eff ects of in vivo 
confocal microscopy on the renal function. Thirdly, the 
population data were heterogeneous, which may have 
aff ected the accuracy of our results and our ability to 
identify variable risk factors.

Conclusions

This study revealed that there is no eff ect of in vivo 
confocal microscopy contrast agent on the renal 
function of the participants, particularly on the 
contrast eff ect on the eGFR regardless of the presence 
of comorbidities.

Future studies in this area should be considered 
to include more centers and regions of Saudi Arabia, 
and possibly, should use the recently established 
biomarkers of AKI, such as the NGAL and the KIM-1, 

to match specifi c independent factors, such as age 
groups, gender, and variable comorbidities.
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Wilcoxon Signed Rank Test 

 Plasma creatinine after IV contrast 

administration - Plasma creatinine 

before IV contrast administration 

 eGFR after IV contrast 

administration (UMOL) - eGFR 

before IV contrast 

administration (UMOL) 

Z -.281- a -.182-b 

Asymptomatic Sig. (2-tailed) 0.779 0.855 
eGFR: Estimated glomerular filtration rate 
aBased on positive ranks
bBased on negative ranks

Table 6. The signifi cant diff erence of plasma creatinine and estimated glomerular fi ltration rate before and after IV contrast 

administration



60                                            Journal of King Abdulaziz University - Medical Sciences  Volume 27,  No. 1, 2020     www.jkaumedsci.org.sa

The Eff ect of Intravenous Contrast Agents on Renal Functions in Children and Adolescents at KAUH, Jeddah
R.G. Ahmad et al.

References

[1] Body CT (CAT Scan) [Internet]. Radiologyinfo.org. 

2020 [cited 4 May 2020]. Available from: https://www.

radiologyinfo.org/en/amp/bodyct.html

[2] [No authors listed]. Children’s (Pediatric) CT (Computed 

Tomography). Access on May 24, 2019. <https://www.

radiologyinfo.org/en/info.cfm?pg=pedia-ct>.

[3] [No authors listed]. Computed tomography (CT or CAT) 

scan of the abdomen. Johns Hopkins Medicine. Accessed 

April 3, 2019. <https://www.hopkinsmedicine.org/

healthlibrary/test_procedures/gastroenterology/ct_scan_

of_the_abdomen_92,p07690>.

[4] [No authors listed]. Radiation dose in X-ray and CT exams. 

Accessed May 24, 2019. <https://www.radiologyinfo.org/

en/pdf/safety-contrast.pdf>. 

[5] [No authors listed]. 2014 CT Benchmark Report. Des Plaines, 

Ill: IMV Medical Information Division, 2014.

[6] Bedoya MA, White AM, Edgar JC, Pradhan M, Raab EL, 

Meyer JS. Eff ect of intravenous administration of contrast 

media on serum creatinine levels in neonates. Radiology 

2017; 284(2): 530–540.

[7] UpToDate [Internet]. Uptodate.com. 2019 [cited 21 

December 2019]. Available from: https://www.uptodate.

com/contents/definition-and-staging-criteria-of-acute-

kidney-injury-in-adults

[8] [No authors listed]. Agreed XENETIX Core Safety Profi le, 4th 

August 2011 4.2 Accessed May 17 2019. <https://studylib.

net/doc/7410964/agreed-xenetix-core-safety-profi le--4th-

august-2011-4.2>.

[9] Ng CS, Shaw AD, Bell CS, Samuels JA. Eff ect of IV contrast 

medium on renal function in oncologic patients 

undergoing CT in ICU. AJR Am J Roentgenoi 2010; 195(2): 

414–422.

[10] Cantais A, Hammouda Z, Mory O, Patural H, Stephan JL, 

Gulyaeva L, Darmon M. Incidence of contrast-induced 

acute kidney injury in a pediatric setting: A cohort study. 

Pediatr Nephrol 2016; 31(8): 1,355–1,362.

[11] Simsek A, Tugcu V, Tasci AI. New biomarkers for the quick 

detection of acute kidney injury. ISRN nephrology. 2012 

Nov 1; 2013.

[12] McDonald JS, McDonald RJ, Carter RE, Katzberg RW, 

Kallmes DF, Williamson EE. Risk of intravenous contrast 

material-mediated acute kidney injury: A propensity score-

matched study stratifi ed by baseline-estimated glomerular 

fi ltration rate. Radiology  2014; 271(1): 65–73.



       61Journal of King Abdulaziz University - Medical Sciences  Volume 27,  No. 1, 2020     www.jkaumedsci.org.sa

The Eff ect of Intravenous Contrast Agents on Renal Functions in Children and Adolescents at KAUH, Jeddah
R.G. Ahmad et al.

                       
        

                 
      

          
 -    

  
..                  

                    
                   

                   
             .  

  ,     ,  )  , (        
  ,                   
                   
                   

             )1-KIM NGAL,(   
    . 

 



<<
  /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 /Warning
  /CompatibilityLevel 1.5
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /MyriadPro-Semibold
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /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 <<
    /ENU ([Based on 'SJIM'] [Based on '[Press Quality]'] 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 true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


