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Abstract Glutaric aciduria type I (GA-1) is an inborn
error of metabolism caused by a deficiency of glutaryl-CoA
dehydrogenase. It presents early in life, usually after an
episode of fever, dehydration, infection or fasting, and
results in metabolic decompensation and neurologic dam-
age. We report the perioperative management of a 5-year-
old boy admitted to the hospital for surgery because of
neurogenic hip dislocation. Here we present the preopera-
tive preparation, which focused on appropriate fluid
administration and therapy intensification, as well as the
safe anesthetic management with inhalation anesthesia and
remifentanil, taking into consideration the mitochondrial
basis of the disease. Furthermore, the role of postoperative
care is emphasized in relation to stress response prophy-
laxis and the avoidance of complications related to the
disorder.

Keywords Glutaric aciduria type I - Organic aciduria -
Mitochondrial disorders - Propofol infusion syndrome -
Inhalation anesthesia

Introduction

Glutaric aciduria type I (GA-1) is an autosomal recessive
inborn error of lysine, hydroxylysine and tryptophan meta-
bolism caused by a deficiency of glutaryl-CoA dehydroge-
nase [1]. The enzyme is located in the mitochondrial matrix
and converts glutaryl-CoA to crotonyl-CoA. According to

A. G. Tsiotou (X)) - A. Malisiova - N. Bouzelos - D. Velegrakis
Anesthesiology Department, Children’s Hospital “P. & A.
Kyriakou”, Arkadias 19-21, 115 26 Athens, Greece

e-mail: adeltsiotou@yahoo.gr

the classification of neurometabolic diseases, GA-1 is a
mitochondrial metabolism disorder [2, 3].

The anesthetic management of mitochondrial disorders
remains a confusing topic for many anesthesiologists
dealing with children [2, 3]. Additionally, there are only a
few reports about the anesthetic management of patients
with GA-1, although they are vulnerable to metabolic
decompensation and need careful monitoring in every
aspect of their perioperative care.

The disease was first reported in 1975 by Goodman et al.
[4], and is characterized by macrocephaly at birth or
shortly thereafter, dystonia (which often resembles sei-
zures), and degeneration of caudate and the putamen.

Case presentation

Having obtained consent, we report the case of our five-
year-old patient suffering from GA-1, who was admitted to
the hospital for aponeurotic lengthening of gracilis
adductor longus and recession of the iliopsoas due to
neurogenic hip dislocation. He was a healthy child until the
age of 22 months, when a viral infection resulted in met-
abolic decompensation, seizures, degeneration of basal
ganglia and consequently dystonia. He could not talk or
walk independently, did not have macrocephaly, his cog-
nition was normal, and he responded to commands. He was
on a low protein diet, received vitamins B1 and B2, car-
nitine and tetrabenazine (a drug for hyperkinetic movement
disorder). Clinical examination revealed no signs of
respiratory compromise, although he was wheelchair
bound. Routine laboratory results were normal.

Due to the predisposition of patients with GA-1 to
vomiting and emesis, we recommended the avoidance of
solid food for 8 h. An i.v. line was inserted afterwards,
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which provided a solution of D5 % NS according to his
hourly needs in order to maintain an appropriate balance
between the preoperative fasting guidelines and the main-
tenance of dietary and fluid intake. To ensure metabolic
stability during the perioperative stress period, an intensi-
fication of therapy was suggested by the neurologist, which
consisted of carnitine 100 mg/kg/day starting the night
before surgery and lasting two days. Additionally, diaze-
pam 1 mg/kg every 8 h on the day of surgery was pre-
scribed to alleviate anxiety and dystonia and to act
prophylactically against seizures.

Intraoperatively, the main concern was to use anesthetic
agents that do not increase the metabolic load. Induction of
anesthesia was achieved with atropine 0.01 mg/kg, propo-
fol 3 mg/kg, fentanyl 1 mcg/kg, and rocuronium 0.6 mg/kg.
A continuous infusion of remifentanil 0.4 mcg/kg/min was
started afterwards. Ondansetron 0.1 mg/kg was adminis-
tered for antiemetic prophylaxis. Anesthesia was main-
tained with sevoflurane 1% and a continuous infusion of
remifentanil. A mixture of oxygen and air was adminis-
tered. Routine monitoring was continuously used during
anesthesia. Body temperature was maintained between 36.8
and 37°C by a warming mattress. The patient was hemo-
dynamically stable during the operation with an SpO, of
98-99% and an end-tidal carbon dioxide of 30-35 mmHg.
Twenty minutes before the end of the operation, paraceta-
mol 15 mg/kg i.v. was given for postoperative analgesia.
D5 Y NS was the only solution used perioperatively.
Glucose was 166 mg/dl 30 min after the start of surgery.
Surgery was completed after 45 min. No prolongation of
the muscle relaxation was noted clinically or through the
neuromuscular monitoring device. The postoperative
pain management protocol consisted of the administration
of paracetamol 15 mg/kg i.v. every 6 h and nalbuphine
0.3 mg/kg i.v. 3 h after surgery.

Water intake and a specific high carbohydrate solution
were started 2 and 4 h after the end of anesthesia, respec-
tively. Glucose was always within acceptable limits. He
had two episodes of vomiting in the next 24 h, resulting in
a delay in postoperative feeding. Ondansetron was read-
ministered. He was discharged on the second postoperative
day.

Discussion

GA-1 is caused by heterogeneous mutations in the glutaryl-
CoA dehydrogenase gene. The worldwide frequency of
GA-1 is 1 in 100,000 infants [5]. It is very common
(affecting up to 1 in 300) in the Old Order Amish com-
munity of Pennsylvania [6] and the North American
Ojibway-Cree in Canada [7]. In Sweden, it affects 1 in
30,000 newborns [8] and about 1 in 50,000 in the USA [9].
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Most patients have macrocephaly at birth or shortly
thereafter [10]. Neurologic deterioration happens between
6 and 18 months of age after a febrile illness with some
degree of dehydration, an infection or fasting. Children
become acutely hypotonic, lose head control and have
abnormal movements similar to seizures. Hypotonia is
substituted by rigidity and dystonia. They remain severely
disabled and are not able to walk, talk or eat, but they
do have relatively normal cognition and respond to com-
mands [1].

Neurologic deterioration reflects the damage that the
accumulation of glutaric acid and 3-OH glutaric acid (due to
the deficiency of glutaryl-CoA dehydrogenase) causes to
basal ganglia at times of sepsis or fever. Neuronal loss hap-
pens during an acute event and does not progress over time
[11]. The diagnostic metabolite is 3-OH-glutaric acid in
urine analysis. Glutaric acid can be very elevated or com-
pletely normal. Carnitine deficiency is present. Metabolic
acidosis and hypoglycemia predominate during metabolic
stress [3]. A low-protein diet, a diet restricted in lysine/
tryptophan, supplementation with carnitine/riboflavin, and
chronic anticonvulsant medication are usual treatment pro-
tocols [12]. In emergencies (persistent fever, poor feeding,
trauma), the goal is to reverse the catabolic state by giving
intravenous fluids containing glucose 10%, maintenance
fluids to replace fluid deficits promptly, intralipids to
enhance anabolism, sodium bicarbonate in metabolic aci-
dosis, carnitine i.v., and anticonvulsant drugs. Glucose
should be tightly controlled at levels of 80—120 mg/dl [1].

When dealing with children with GA-1 in the operating
room, it is essential to realize that the disorder is located in
the mitochondrium [2, 3]. Mitochondrial disorders include
many subgroups, such as defects in pyruvate metabolism, in
fatty acid oxidation, in the oxidative phosphorylation elec-
tron transport chain, etc. GA-1 is an organic acidemia
belonging to the group of mitochondrial disorders [2, 3].
Sometimes there is overlap between these subgroups. In
children with GA-1 and other mitochondrial disorders,
limiting the preoperative fasting period is important since it
prevents hypoglycemia, dehydration and mild metabolic
acidosis caused by an overnight fast. This is not feasible
sometimes though, due to a tendency to vomit, swallowing
difficulties, etc. Starting a maintenance intravenous infusion
containing glucose during the fasting period is an alternative
[13]. Communication with the attending neurologist is
useful in order to provide intensification of therapy that
perioperatively protects the patient from metabolic com-
plications during stressful surgery and anesthesia. Efficient
pain management reduces the response to surgical stimuli,
postoperative anxiety and dystonia.

Regarding anesthetic management, the use of inhalation
anesthetics is considered to be safe since there is no
association between mitochondrial disorders and malignant
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hyperthermia [14-16]. The publication of a few cases
connecting malignant hyperthermia with mitochondrial
disorders provoked confusion about this subject for some
time [17, 18]. Footit et al. retrospectively studied 38
mitochondrial patients who had undergone 58 anesthesias
using various induction and maintenance anesthetic agents
in a seven-year period in an effort to demonstrate the
standard practice and perioperative adverse events. No
episodes of malignant hyperthermia or rhabdomyolysis
were noted, although, in 54 of the 58 anesthesias, inhala-
tion anesthesia and in two cases suxamethonium was used
[19]. The use of TIVA with propofol in mitochondrial
disorders is probably not advisable, since it increases the
metabolic load and in some types of mitochondrial disor-
ders (mitochondrial myopathy) is associated with propofol
infusion syndrome and severe metabolic acidosis [20-23].

Propofol has been used in patients with GA-1 for pro-
cedures of short duration, such as CSF shunting and routine
MRI. Two siblings who underwent CSF shunting for
hydrocephalus received propofol 2.5 mg/kg for induction
and 2.5 pgr/ml TCI for maintenance, along with continu-
ous infusion of remifentanil [24]. Similarly, patients who
underwent MRI for follow-up received propofol 1 mg/kg
for induction and 0.5 mg/kg when necessary for a total
procedure duration of 10 min [25]. Although the proce-
dures ended uneventfully, we cannot suggest propofol as
the anesthetic agent of choice for those children. The sat-
isfactory outcomes in those cases may have been related to
the small doses of propofol, which did not increase the
metabolic loads of those children. The reason for choosing
TIVA also appears to have been the purported relationship
of mitochondrial diseases such as GA-1 to malignant
hyperthermia, a fact that is not supported by the recent
literature, as already mentioned [14—16].

In our patient we considered it relatively unsafe to
increase the metabolic load of an organelle that is meta-
bolically defective by administering propofol for a consid-
erable period, since a very safe alternative, such as
sevoflurane, is available. Regarding the use of nondepola-
rising neuromuscular blocking agents, the avoidance of
excessive doses is a prudent approach, while it is always
necessary to monitor the neuromuscular blockade. In
modern anesthetic practice there is usually no need for
additional administration of muscle relaxants when suffi-
cient anesthesia and analgesia with sevoflurane and con-
tinuous infusion of remifentanil are provided. Patients with
GA-1 are susceptible to cyclic vomiting, a fact that makes
them vulnerable to postoperative emesis. Antiemetic pro-
phylaxis with ondansetron given during anesthesia and for
at least 24 h postoperatively is therefore necessary. The
omission of postoperative ondansetron administration in the
case of our patient resulted in a delay to normal feeding of
12 h, although fluid intake was almost normal. Maintenance

of the i.v. line postoperatively is as important as it is
preoperatively.

The rarity of GA-1 and the lack of reports about anes-
thetic management in lengthy operations motivated us to
present the anesthetic management of patients with GA-1,
focusing on the perioperative as well as the intraoperative
period, and based on the pathophysiologic origin of the
disease and the vulnerability of the patient when their
balance is tested.

Decreased morbidity of the disease due to proper diag-
nosis and treatment by pediatricians, neurologists and
metabolism specialists will result in an increase in the
number of patients appearing in the OR for elective or
urgent operations. Protection from metabolic decompen-
sation perioperatively is the responsibility of the anesthe-
siologist. Clinical evaluation, communication with the
patient’s health care providers and family, and a review of
the literature will simplify the anesthesiologist’s task and
reduce the anxiety of the child and his/her family.

References

1. Hedlund GL, Longo N, Pasquali M. Glutaric academia type 1.
Am J Med Genet Part C Semin Med Genet. 2006;142C:86-94.

2. Kamboj M. Clinical approach to the diagnoses of inborn errors of
metabolism. Pediatr Clin North Am. 2008;55:1113-27.

3. Filiano JJ. Neurometabolic diseases in the newborn. Clin Per-
inatol. 2006;33:411-79.

4. Goodman SI, Markey SP, Moe PG, Miles BS, Teng CC. Glutaric
aciduria: a “new” disorder of amino acid metabolism. Biochem
Med. 1975;12:12-21.

5. Lindner M, Kolker S, Schulze A, Christensen E, Greenberg CR,
Hoffmann GE. Neonatal screening for glutaric-CoA dehydroge-
nase deficiency. J Inherit Metab Dis. 2004;27:851-9.

6. Morton DH, Bennett MJ, Seargeant LE, Nichter CA, Kelley RI.
Glutaric aciduria type 1: a common cause of episodic encepha-
lopathy and spastic paralysis in the Amish of Lancaster County,
Pennsylvania. Am J Med Gen. 1991;41:89-95.

7. Haworth JC, Booth FA, Chudley AE, DeGroot GW, Dilling LA,
Goodman SI, Greenberg CR, Mollory CJ, McClarty BM, Seshia
SS. Phenotypic variability in glutaric aciduria type 1: report of
fourteen cases in five Canadian Indian kindreds. J Pediatr.
1991;118:52-8.

8. Kyllerman M, Steen G. Glutaric aciduria. A common metabolic
disorder? Arch Fr Pediatr. 1980;37:279.

9. Goodman SI, Frerman FE. Organic acidemias due to defects in
lysine oxidation: 2-ketoadipic acidemia and glutaric acidemia. In:
Scriver CR, Beaudet AL, Sly WS, Valle D, editors. Molecular
and metabolic bases of inherited disease. New York: McGraw-
Hill; 2001. p. 2195-204.

10. Kafil-Hussain NA, Monavari A, Bowell R, Thornton P, Naughten
E, O’Keefe M. Ocular findings in glutaric aciduria type 1. J Pe-
diatr Opthalmol Strabismus. 2000;37:289-93.

11. Funk CB, Prasad AN, Frosk P, Sauer S, Kolker S, Greenberg CR, Del
Bigio MR. Neuropathological, biochemical and molecular findings
in glutaric academia type 1 cohort. Brain. 2005;128:711-22.

12. Kolker S, Greenberg CR, Lindner M, Muuler E, Naughten ER,
Hoffmann GE. Emergency treatment in glutaric-CoA dehydro-
genase deficiency. J Inherit Metab Dis. 2004;27:893-902.

@ Springer



304 J Anesth (2011) 25:301-304

13. Keyes MA, Van de Viele B, Stead S. Mitochondrial myopathies: 19. Footitt EJ, Sinha MD, Raiman JAJ, Dhawan A, Moganasudram S,
an unusual cause of hypotonia in infants and children. Paediatr Champion MP. Mitochondrial disorders and general anesthesia: a
Anaesth. 1996;6:329-35. case series and review. BJA. 2008;100:436-41.

14. Allison KR. Muscular dystrophy versus mitochondrial myopathy: 20. Farag E, DeBoer G, Cohen B, Niezgoda BH. Metabolic acidosis
the dilemma of the undiagnosed hypotonic child. Paediatr Ana- due to propofol infusion. Anesthesiology. 2005;102:697-8.
esth. 2007;17:1-6. 21. Weinberg G, Baughman V. Carnitine deficiency, mitochondrial

15. Driessen J, Willems S, Dercksen S, Giele J, van der Staak F, metabolism and abnormal response to anesthetics. Anesthesiol-
Smeitink J. Anesthesia-related morbidity and mortality after ogy. 2006;104:1343.
surgery for muscle biopsy in children with mitochondrial defects. 22. Wysowski DK, Pollock ML. Reports of death with use of pro-
Paediatr Anaesth. 2007;17:16-21. pofol for non-procedural (long-term) sedation and literature

16. Flick RP, Gleich SJ, Herr MM, Wedel DJ. The risk of malignant review. Anesthesiology. 2006;105:1047-51.
hyperthermia in children undergoing muscle biopsy for suspected 23. Kam PC, Cardone D. Propofol infusion syndrome. Anaesthesia.
neuromuscular disorder. Paediatr Anaesth. 2007;17:22-7. 2007;62:690-701.

17. Fricker RM, Raffelsberger T, Rauch-Shorny S, Finsterer J, Muller- 24. Hernandez-Palazon J, Sanchez-Rodenas L, Martinez-Lage JF,
Reible C, Gilly H, Bittner R. Positive malignant hyperthermia Collado IC. Anesthetic management in two siblings with glutaric
susceptibility in vitro test in a patient with mitochondrial myopathy aciduria type 1. Paediatr Anaesth. 2006;16:188-91.
and myoadenylate deaminase deficiency. Anesthesiology. 2002; 25. Goktas U, Kati I, Aytekin OC. Management of outpatient anes-
97:1635-7. thesia in an unusually case with glutaric aciduria type 1. Paediatr

18. Ohtani Y, Miike T, Isitsu T. A case of malignant hyperthermia Anaesth. 2009;19:632-3.

with mitochondrial dysfunction. Brain Devel. 1985;7:249.

@ Springer



	The child with glutaric aciduria type I: anesthetic and perioperative management
	Abstract
	Introduction
	Case presentation
	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
  /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


