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Infections in gastroschisis: organisms and factors
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Abstract This study aimed to define the incidence,

causative organisms and predisposing factors leading to

infection related morbidity in newborns with gastroschisis.

All gastroschisis patients admitted over the 5-year period

(1999–2004) were retrospectively reviewed. Surveillance

samples, wound, blood, urine and fecal cultures were

analyzed. Duration of total parenteral nutrition, antibiotic

therapy, feeding regimes and demographic data were also

analyzed. Multiple logistic regression was employed using

the SPSS system and p \ 0.05 was considered as signifi-

cant. Seventy-two neonates were identified with 53%

having abnormal gut carriage mostly due to Enterobacter

and Klebsiella. Wound infection occurred in 20% of cases.

Abnormal gut carriage predisposed to the development of

wound infection. Line sepsis occurred in 21% of neonates.

Endogenous coagulase negative Staphylococcus caused

74% of septic episodes. There was no correlation between

abnormal gut carriage and the development of line sepsis.

Overall survival was 96%. The cause of infections in

gastroschisis patients appears to be multifactorial. A mul-

tidisciplinary team can play an important role in reducing

the incidence of infections. Strict aseptic protocols and

auditing practice can be the invaluable tools in decreasing

morbidity rates.
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Introduction

Gastroschisis is a common neonatal surgical condition. It

has been associated with several factors including young

maternal age [1]. Recent advances in intensive care and

total parenteral nutrition has significantly increased the

survival of this condition to over 90% [2]. Nevertheless,

infections still cause a significant morbidity and delay in

discharge in this group of patients. Sepsis in neonatal

surgical patients has been previously studied. Abnormal

carrier states have been implicated in the development of

infections in neonatal surgical patients in general. How-

ever, gastroschisis patients have a peculiar problem of

having the gut exposed from birth, edematous, dilated and

foreshortened. The aim of this paper is to examine in detail

the incidence of different types of infections, their causes

and predisposing factors in this group of neonates.

Methods

Data are presented on all patients with gastroschisis treated

at the Royal Liverpool Children’s Hospital (Alder Hey)

during April 1999 and April 2004. Surveillance cultures

(throat and rectal swabs) are routinely carried out weekly
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twice on all neonatal surgical patients in this institution. All

surveillance swabs, endotracheal tube aspirates, central and

peripheral line cultures, urine cultures and wound swabs

were retrieved and analyzed. Patient demographic data was

also retrieved. The following definitions were used in this

study [3].

Carrier state a patient state where the same strain of

microorganism is isolated from two consecutive surveil-

lance samples over a period of 1 week. In our institution

throat and rectal swabs are taken on Monday and Thursday

every week.

Normal carriage this is a state where the patient carries

indigenous low pathogenic aerobic and anaerobic flora.

Coagulase negative Staphylococcus (CNS) and Candida

albicans are included in this group. Staphylococcus aureus

is found in 30% of neonates [4] and is regarded in this

study as a normal gut organism.

Abnormal carriage this is a state where the patient

carries abnormal opportunistic aerobic gram-negative

bacilli (AGNB) persistently in the throat and/or rectum.

The abnormal flora include Klebsiella, Proteus, Morgan-

ella, Enterobacter, Citrobacter, Serratia, Acinetobacter,

Pseudomonas spp, and methicillin resistant Staphylococcus

aureus.

Infection this is defined in this study as a clinical diag-

nosis of inflammation, local and/or generalized in addition

to isolation of a microorganism.

Endogenous infection these are caused by microorgan-

isms that are present in the patient’s gut at the time of

infection and include microorganisms that are normally

present in the gut.

Exogenous infection caused by organisms introduced

into the patient from the environment both animate and

inanimate sources.

Septicemia clinical signs of generalized inflammation

caused by microorganisms and/or their products in com-

bination with positive blood cultures.

Wound infection purulent discharge from wounds, a

culture yielding C3 + or C105 colony forming units (CFU)

per ml and signs of local inflammation.

Analysis

Statistical analysis was done using SPSS system. Multiple

logistic regression was used to determine the factors that

predisposed to wound infection and line sepsis. P \ 0.05

was considered significant. Independent factors included

were sex, birth weight, birth mode (caesarean vs. vaginal),

the type of initial surgery (silo vs. primary closure),

abnormal carrier status, the day feeds were started (to

include effects on gut flora/mucosa), the use of selective

digestive decontamination (SDD) and venous access

(Broviac vs. peripheral long line).

Results

Demographics and hospitalization data

Seventy-two neonates were admitted in the 5-year period

(40 M:32 F). Median birth weight was 2.3 Kg (Range

1.2–3.5), and median gestational age was 36 weeks (Range

24–39). The mode of delivery was vaginal in 53%, and

caesarean section (mostly emergency) in 47%. All cases

were diagnosed antenatally and had planned deliveries.

Fifty-five newborns (76.4%) had primary closure of their

defect whilst 17 (23.6%) had staged silo repairs which were

sown. Intestinal atresia was present in eight patients (11%).

Fifty-seven newborns had Broviac central venous catheters

whilst 15 had peripheral long lines inserted at the original

surgery. However eight of the 15 patients with peripheral

long lines ended up with Broviac central venous catheters

during their admission. Three patients needed long term

total parenteral nutrition (greater than 90 days). Postoper-

ative antibiotic therapy consisted of cefotaxime and

metronidazole for an intended duration of 5 days unless

infections develop. Silos were dressed daily. All infections

were treated with appropriate antibiotics as defined by

cultures and sensitivities. The rest of the hospitalization

data is shown in Table 1.

Carrier state

Thirty-eight patients (53%) developed abnormal carrier

states in their gut. Most had a combination of several

abnormal flora. Klebsiella pneumoniae was isolated in 23

patients whilst Enterobacter cloacae was isolated in 17

patients. Pseudomonas aeruginosa was isolated in five

patients whilst Citrobacter freundi and Escherichia sp were

isolated in three patients each. There was one case of

Methicillin Resistant S. aureus (MRSA).

Selective digestive decontamination (SDD)

Fifteen patients (21%) received selective digestive decon-

tamination [5] in the form of oral Amphotericin B,

Table 1 Hospitalization data

Variable Median (days) Range (days)

Ventilation period 3 0–26

Intensive care stay 4 0–27

Antibiotic duration 5 1–22

First post-op feed 9 3–34

Full feeds (post-op) 22 10–90

TPN duration 21 8–90

Length of hospital stay 30 12–210
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Tobramycin and Colistin and SDD gel (2% Polymixin E,

Tobramycin and Amphotericin B). Nine of these had the

SDDs prescribed due to the presence of abnormal carrier

states. The rest were prescribed empirically. None devel-

oped wound infections at the time of SDD administration.

However, three developed wound infections after the SDD

course, one of which was an exogenous wound infection.

Thirteen patients did not develop line sepsis during the

period of SDD administration whilst the other two had SDDs

prescribed with the onset of line sepsis as they had secondary

endogenous line sepsis due to Candida and S. aureus.

Wound infections

Fourteen patients (20%) developed wound infections one

of them had a prosthetic infection from a silastic patch.

Eight patients (57%) carried the causative organisms in

their gut (endogenous) while six patients developed exog-

enous infections. Of the eight endogenous infections, S.

aureus caused five, whilst Pseudomonas aeruginosa,

Enterobacter cloacae and E. coli caused one each. Of the

six exogenous infections S. aureus and Enterobacter sp

caused two each and Pseudomonas aeroginosa and Strep-

tococcus Group A caused one each. Overall, S. aureus

caused 50% of all wound infections in this study.

Multiple logistic regression was carried out to determine

factors that predisposed to wound infection. Only patient’s

sex and carrier status showed statistically significant dif-

ference at P \ 0.05 with males being 8 times more likely

to develop wound infection, and those with abnormal

carrier status being 7.7 times more likely to develop wound

infection. All other trends were insignificant. The results

are presented in Table 2.

Line sepsis

Fifteen patients (21%) had 19 episodes of line sepsis.

Sixteen episodes (84%) were endogenous infections.

Endogenous infections were caused by: coagulase negative

Staphylococcus (CNS) in 14 occasions (74%), while S.

aureus and Candida albicans caused one episode each. The

remaining three cases (23%) were exogenous: S. aureus,

Enterococcus sp, and Streptococcus sp causing one episode

each. All line infections in our institution are initially

treated with teicoplanin and gentamicin until blood cultures

and sensitivities are available and the drugs changed

accordingly if needed. Multiple logistic regression was

carried out to determine the factors that predisposed to line

infection. None of the independent factors had any statis-

tically significant effect on the development of line sepsis.

The results are presented in Table 3.

Other infections

There were no occurrences of urinary tract or chest infec-

tions in this study.

Deaths

There were no fatalities from wound infections or septi-

cemia in this study using an established antibiotic policy.

Overall survival was 96%. There were three unrelated

deaths [one due to spinal muscular atrophy; one due to

cerebral palsy; one due to extreme prematurity (24 weeks)]

with multiple anomalies.

Discussion

The incidence of gastroschisis is increasing. Several reports

in the UK have shown an increasing incidence in the last

15 years up to 4.4 per 10,000 in 2004 [6, 7]. The bowel at

birth is edematous, friable with varying degrees of peel.

Sepsis causes an increase in the length of hospital stay and

increases the financial costs of treatment [8]. Even though

mortality now is quite low, some report that sepsis still

causes over 70% of mortality in gastroschisis [9]. The

incidence of sepsis in gastroschisis varies worldwide with

Table 2 Multiple logistic regression on factors predisposing to

wound infection

Independent factor P value

Sex 0.025

Birth mode 0.547

Weight 0.387

Type of surgery 0.169

SDD 0.727

Date of first post-op feeds 0.052

Abnormal carriage 0.035

P \ 0.05 regarded as significant

Table 3 Multiple logistic regression on independent factors in rela-

tion to line sepsis

Independent factor P value

Sex 0.714

Birth mode 0.225

Weight 0.450

Type of surgery 0.109

Date of first post-op feeds 0.085

Abnormal carriage 0.359

Venous access 0.999

P \ 0.05 regarded as significant
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up to 47% in complex cases of gastroschisis [10]. In many

third world countries, the overall mortality rate for gas-

troschisis is over 50% with sepsis causing over 90% of

these deaths [11]. Several factors have been reported as

predictors for the onset of sepsis. Snyder [12] in a 30-year

review of patients with gastroschisis identified low gesta-

tional age and the development of necrotizing enterocolitis

as independent predictors of sepsis. The mode of delivery

has also been controversial. Sakala et al. [13] reviewed 22

children and found that those born by caesarian section had

fewer episodes of sepsis than those delivered vaginally.

However, the number of patients in the study is small and

other larger reports including ours have challenged this

result [14]. Studies have shown that abnormal gut flora may

be the ‘‘missing link’’ in parenteral nutrition-related sepsis

in surgical neonates [15]. In a prospective study by Donnell

et al. [16], the incidence of septicemia in surgical neonates

was found to be 15% and gut microbial translocation was

responsible for 84% of septicemic episodes in 76% of

patients. Pierro et al. [17] also reported an increased inci-

dence of septicemia in infants receiving parenteral nutrition

who had abnormal carriage as compared with those who

did not. In a prospective study on 94 consecutive newborn

infants requiring total parenteral nutrition (TPN) for gas-

trointestinal abnormalities, they found that infants with

abnormal gut flora had a statistically higher incidence of

sepsis than those with normal gut flora. Our report shows a

significant correlation between abnormal gut carriage and

the development of wound infection. However, abnormal

gut carriage had no significant effect on the development of

line sepsis in gastroschisis. Whilst the reports cited above

do show a definite correlation between abnormal gut car-

riage and the development of line sepsis in surgical

neonates, in our study on gastroschisis alone, it did not

appear to have a significant effect. This could be due to the

fact that the mucosal lining of the gut in gastroschisis

patients is already abnormal and edematous at birth and so

translocation of normal endogenous bacteria would occur.

Thus, our report suggests that in gastroschisis neonates, the

development of line sepsis seems to be multifactorial

without having a single independent factor as a cause.

However, it has to be acknowledged that the number of

patients who developed line sepsis in our study is relatively

small and larger studies are probably necessary to accu-

rately determine the pathophysiology of line sepsis in

gastroschisis neonates. The use of selective digestive

decontamination has also been studied and reports do show

that it has beneficial effect [5]. In our study on gastroschisis

neonates, the use of SDD failed to reach a level of sig-

nificance in preventing the onset of wound infection or line

sepsis even though none of the patients receiving SDD

developed a wound or line infection during the period of

SDD administration. The number of patients receiving

SDD in our study was small and it is difficult to come to a

conclusion on the role of SDD in gastroschisis neonates

from this study. The use of TPN has also been implicated.

Pierro et al. [18] found that the inflammatory response to

bacterial challenge is impaired in infants on TPN compared

with enterally fed infants. They suggested that this could be

due in part to impaired cytokine response after bacterial

invasion. With regards to the onset of feeds Singh et al.

[19] in a review of 181 neonates with gastroschisis found

that those that were fed within 10 days of operation had a

significantly lower incidence of sepsis as compared to

those who were fed after 10 days. In another study, the

introduction of small volumes of enteral feeds in patients

receiving TPN was found to improve the impaired killing

of coagulase negative Staphylococcus and the abnormal

cytokine response. This implied that stimulation of the

gastrointestinal tract may modulate immune function in

neonates and prevent bacterial infection. [20]. Our report

suggests that early enteral feeding is beneficial in pre-

venting wound infection in gastroschisis neonates as it

almost reached statistical significance (p \ 0.052). Cathe-

ter related sepsis has been a major focus of sepsis in

neonatal surgical patients [21, 22]. Several methods have

been developed to combat bacterial contamination of

central venous catheters. Hall et al. [23] performed a

double blind randomized controlled trial on injecting saline

into the sterile packaging prior to opening of the package

and insertion of the line. The study was based on the

hypothesis that static electricity within sterile packaging

may result in bacterial contamination of central venous

catheters prior to insertion. The study however found no

significant difference in between those that had saline

injection and those that did not. We do not practice this

technique in our center. However, strict aseptic protocols

and hand washing techniques are paramount in preventing

these infections. A strict microbiological protocol based on

sound knowledge of the organisms most likely to cause

infections in a particular institution would be of utmost

importance in deciding initial antibiotic therapy in sus-

pected cases of line sepsis until blood cultures and

sensitivity results are available. Early trophic feeds or

‘‘sham feeds’’ may be beneficial in preventing infections

but larger trials are needed to confirm their use in the

neonatal surgical population.

Conclusion

The causes of infections in gastroschisis patients are mul-

tifactorial. Endogenous organisms form the bulk of the

causative organisms in infections. Systemic line infections

in gastroschisis neonates do not necessarily conform to the

trends seen in the general neonatal surgical population.

1034 Pediatr Surg Int (2008) 24:1031–1035

123



References

1. Kilby DM (2006) The incidence of gastroschisis. BMJ 332:250–

251. doi:10.1136/bmj.332.7536.250

2. Salihu HM, Emusu D, Aliyu ZY, Pierre-Louis BJ, Druschel CM,

Kirby RS (2004) Mode of delivery and neonatal survival of

infants with isolated gastroschisis. Obstet Gynecol 104:678–

683

3. Sarginson RE, Taylor N, van Saene HFK (2001) Management of

infections in the critically ill: glossary of terms and definitions.

Curr Anaesth Crit Care 12:2–5. doi:10.1054/cacc.2001.0316

4. van Saene HFK, Damjanovic V, Alcock SR (2001) Management

of infections in the critically ill: basics in microbiology for the

patient requiring intensive care. Curr Anaesth Crit Care 12:6–17.

doi:10.1054/cacc.2001.0317

5. Silvestri L, Mannucci F, van Saene HFK (2001) Selective

decontamination of the digestive tract. J Hosp Infect 48(4):322–

324. doi:10.1053/jhin.2001.0986

6. Tan KH, Kilby MD, Whittle MJ, Beattie BR, Booth IW, Botting

BJ (1996) Congenital anterior abdominal wall defects in England

and Wales 1987–1993: retrospective analysis of OPCS data. BMJ

313:903–906

7. Rankin J, Pattenden SW, Abramsky L et al (2005) Prevalence of

congenital anomalies in five British regions. Arch Dis Child Fetal

Neonatal Ed 5:F374–F379. doi:10.1136/adc.2003.047902

8. Sydorak RM, Nijagal A, Sbragia L et al (2002) Gastroschisis:

small hole, big cost. J Pediatr Surg 37(12):1669–1672. doi:

10.1053/jpsu.2002.36689

9. Driver CP, Bruce J, Bianchi A, Doig CM, Dickson AP, Bowen J

(2000) The contemporary outcome of gastroschisis. J Pediatr

Surg 35(12):1719–1723. doi:10.1053/jpsu.2000.19221

10. Molik KA, Gingalewski CA, West KW et al (2001) Gastroschi-

sis: a plea for risk categorization. J Pediatr Surg 36(1):51–55. doi:

10.1053/jpsu.2001.20004

11. Vilela PC, Ramos DMM, Falbo GH, Santos LC (2001) Risk

factors for adverse outcome of newborns with gastroschisis in a

Brazilian Hospital. J Pediatr Surg 36(4):559–564. doi:

10.1053/jpsu.2001.22282

12. Snyder CL (2000) Outcome analysis for gastroschisis. J Pediatr

Surg 35(2):398–399

13. Sakala EP, Erhard LN, White JJ (1993) Elective caesarian section

improves outcomes of neonates with gastroschisis. Am J Obstet

Gynecol 169(4):1050–1053

14. How HY, Harris BJ, Pietrantoni M et al (2000) Is vaginal delivery

preferable to elective caesarean delivery in fetuses with a known

ventral wall defect? Am J Obstet Gynecol 182(6):1527–1534.

doi:10.1067/mob.2000.106852

15. van Saene HFK, Taylor N, Donnell SC et al (2003) Gut over-

growth with abnormal flora: the missing link in parenteral

nutrition–related sepsis in surgical neonates. Eur J Clin Nutr

57:548–553. doi:10.1038/sj.ejcn.1601578

16. Donnell SC, Taylor N, van Saene HFK, Magnall VL, Pierro A,

Lloyd DA (2002) Infection rates in surgical neonates and infants

receiving parenteral nutrition: a five year prospective study.

J Hosp Infect 52:273–280. doi:10.1053/jhin.2002.1318

17. Pierro A, van Saene HFK, Jones MO, Brown D, Nunn AJ, Lloyd

DA (1998) Clinical impact of abnormal gut flora in infants

receiving parenteral nutrition. Ann Surg 227(4):547–552. doi:

10.1097/00000658-199804000-00016

18. Cruccetti A, Pierro A, Uronen H, Klein N (2003) Surgical infants

on total parenteral nutrition have impaired cytokine responses to

microbial challenge. J Pediatr Surg 38(1):138–142. doi:10.1053/

jpsu.2003.50028

19. Singh SJ, Fraser A, Leditschke JF et al (2003) Gastroschisis:

determinants of neonatal outcome. Pediatr Surg Int 19:260–265.

doi:10.1007/s00383-002-0886-0

20. Okada Y, Klein N, van Saene HK, Pierro A (1998) Small vol-

umes of enteral feedings normalise immune function in infants

receiving parenteral nutrition. J Pediatr Surg 33(1):16–19. doi:

10.1016/S0022-3468(98)90352-9

21. Roberts JP, Gollow IJ (1990) Central venous catheters in surgical

neonates. J Pediatr Surg 25(6):632–634. doi:10.1016/0022-3468

(90)90350-I

22. Tawil KA, Gilliam GL (1995) Gastroschisis: 13 years’ experi-

ence at RCH Melbourne. J Paediatr Child Health 31(6):553–556.

doi:10.1111/j.1440-1754.1995.tb00883.x

23. Hall NJ, Hartley J, Ade Ajayi N et al (2005) Bacterial contami-

nation of central venous catheters during insertion: a double blind

randomised controlled trial. Pediatr Surg Int 21(7):507–511. doi:

10.1007/s00383-005-1478-6

Pediatr Surg Int (2008) 24:1031–1035 1035

123

http://dx.doi.org/10.1136/bmj.332.7536.250
http://dx.doi.org/10.1054/cacc.2001.0316
http://dx.doi.org/10.1054/cacc.2001.0317
http://dx.doi.org/10.1053/jhin.2001.0986
http://dx.doi.org/10.1136/adc.2003.047902
http://dx.doi.org/10.1053/jpsu.2002.36689
http://dx.doi.org/10.1053/jpsu.2000.19221
http://dx.doi.org/10.1053/jpsu.2001.20004
http://dx.doi.org/10.1053/jpsu.2001.22282
http://dx.doi.org/10.1067/mob.2000.106852
http://dx.doi.org/10.1038/sj.ejcn.1601578
http://dx.doi.org/10.1053/jhin.2002.1318
http://dx.doi.org/10.1097/00000658-199804000-00016
http://dx.doi.org/10.1053/jpsu.2003.50028
http://dx.doi.org/10.1053/jpsu.2003.50028
http://dx.doi.org/10.1007/s00383-002-0886-0
http://dx.doi.org/10.1016/S0022-3468(98)90352-9
http://dx.doi.org/10.1016/0022-3468(90)90350-I
http://dx.doi.org/10.1016/0022-3468(90)90350-I
http://dx.doi.org/10.1111/j.1440-1754.1995.tb00883.x
http://dx.doi.org/10.1007/s00383-005-1478-6

	Infections in gastroschisis: organisms and factors
	Abstract
	Introduction
	Methods
	Analysis

	Results
	Demographics and hospitalization data
	Carrier state
	Selective digestive decontamination (SDD)
	Wound infections
	Line sepsis
	Other infections
	Deaths

	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


