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ABSTRACT - RFT1-congenital disorder of glycosylation (CDG) syndrome, a
recessive N-glycosylation disorder caused by mutation in the RFT7 gene, is
a very rare subtype of CDG syndrome associated with deafness, develop-
mental delay, and non-specific epilepsy. The aim of this report is to describe
the electroclinical presentation of epilepsy associated with this condition.
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RFT1-congenital disorder of glycosy-
lation (CDG) syndrome, a recessive
N-glycosylation disorder caused by
mutation in the RFTT gene, is a
very rare subtype of CDG syn-
drome (with eight cases reported so
far), associated with deafness, devel-
opmental delay, and non-specific
epilepsy (Clayton and Grunewald,
2009; Jaeken et al., 2009; Vleugels
et al., 2009; Ondruskova 2012). The
aim of this report is to describe the
early electroclinical presentation of
epilepsy associated with this condi-
tion based on two new cases of
RFT1-CDG syndrome.

Cases studies

Patient 1

Patient 1 was a baby girl born after a
37-week pregnancy marked by poly-
hydramnios that prompted foetal
MRI (which was normal at 32 weeks
of gestation) and amniocentesis for
both fluid removal and analysis
(revealing normal karyotype). She
was the second child of healthy,
unrelated parents of Moroccan ori-
gin. Her birth weight was 3.185 kg
(P50-90), length 49 cm (P50-90),
head circumference 35.3 cm (P90),
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RFT1-CDG syndrome and early-onset severe epilepsy

Figure 1. Video-EEG of Patient 1 at birth: (A) a continuous and labile EEG pattern without spikes at two months; (B) EEG during wake-
fulness showing a diffuse excess of monomorphic delta activity, alternating with multifocal sharp waves, spike-waves, and polyspike
waves; (C) suppression-burst pattern in slow-sleep; and (D) paroxysmal fast activity followed by sudden tonic contractions of the arms
and trunk with extension of both arms and legs, and crying, lasting 1 to 30 seconds, corresponding to tonic seizures.

and Apgar score 8/9/9. At birth, the patient was
irritable and showed weak suction with feeding dif-
ficulties, requiring a nasogastric tube. She presented
a hypomimic face, convergent strabismus, axial and
peripheral hypertonia with brisk myotatic reflexes,
and adducted thumbs. She also presented a subcu-
taneous limb oedema that spontaneously resolved.
In the first days of life, brain MRI, abdominal and
cardiac sonographic examinations, and ocular fundus
were unremarkable, but brainstem evoked response
audiometry (BERA) showed evidence of severe bilat-
eral hearing loss (no peak V at 80 dB) with normal
tympanometry. Metabolic screening revealed a cap-
illary zone electrophoresis type 1 pattern of serum
sialotransferrin. Because the CDG-Ix pattern associ-
ated with deafness is very suggestive of a RFT1-CDG
syndrome (Jaeken, 2010), direct sequencing of the
RFTT cDNA was performed, showing homozygosity
for the missense mutation c.454A>G (p.K152E) (Jaeken
et al.,, 2009 ; Vleugels et al., 2009) and heterozygos-
ity for this mutation in both parents. EEG performed
at birth was considered to be normal, showing a
labile and continuous pattern in awake and agitated
sleep states without spikes (figure 1A). At 2 months
of age, the EEG background had worsened with a
suppression-burst pattern during slow sleep (figure 1B,
C) and daily numerous tonic seizures (figure 1, D
and video sequence 1). Seizures were resistant to
valproate but were transiently controlled by vigaba-
trin. Evolution was marked by virtually no neurological
development since birth, severe feeding difficul-
ties, and failure to thrive despite nasogastric feeding

(weight gain of only 1 kg in one year). The patient
died at the age of 1 year from apparently sudden
cardiorespiratory arrest.

Patient 2

Patient 2 was the second son of healthy, unrelated par-
ents of Italian origin, with no relevant family history.
He was born after a 39-week uneventful pregnancy.
Birth weight was 3.5 kg (P50-90), length 51.5 cm (P50-
90), head circumference 34.5 cm (P50), and Apgar score
5/7/7.Atbirth, he presented cyanosis and transitory res-
piratory distress requiring ventilation support by nasal
CPAP for six hours. Neurological examination at birth
was abnormal, characterized by irritability, wailing,
erratic eye movements, convergent strabismus, axial
and peripheral hypertonia, brisk tendon reflexes, and
retraction of the knees and elbows. On Day 2, he pre-
sented recurrent tonic-clonic seizures associated with
apnoea, bradycardia, and desaturation. He was intu-
bated for ventilation and seizures were refractory to
various antiepilepticdrugs (phenobarbital, pyridoxine,
phenytoin, levetiracetam, midazolam as continuous
infusion, and vigabatrin). EEG recorded on Day 2 was
considered to be normal, showingalabile and continu-
ous pattern in awake and agitated sleep states without
spikes nor seizures recorded at that time (data not
shown). Brain MRI at 4 days of age demonstrated white
matter non-specific lesions in the frontal periventric-
ular white matter (figure 2). Metabolic investigations
were unremarkable, including capillary electrophore-
sis of serum sialotransferrin that showed a normal
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Figure 2. Brain MRI performed at Day 4 of life (Patient 1) showing
non-specific white matter lesions in the frontal periventricular
region with hypersignal in T1 and hyposignal in T2 weighted
images (blue arrow).

pattern. At 3 months of age, he was transferred to
ULB-Erasme Hospital. EEG background had worsened
with asuppression-burst pattern during slow sleep and
the child presented daily partial seizures (figure 3A,
B and C and video sequence 2). BERA showed evi-
dence of severe bilateral hearing loss (no peak V at
80 dB) with normal tympanometry. Levetiracetam was
re-introduced progressively up to 60 mg/kg/d with
transient efficacy during two weeks. Then, seizures
recurred and a ketogenic diet associated with clon-
azepam was started. EEG at that time showed several

focal seizures followed by asymmetric spasms in clus-
ters during the awake state (figure 3D and video
sequence 3). Two months later, clonazepam was
stopped and topiramate was added up to 20 mg/kg/d
with a dramatic decrease in focal seizures (from 20
seizures a day to one seizure a day). Then, vigabatrin
add-on, up to 150 mg/kg/d, led to transient resolution
of the clusters of spasms. Because of the presence of
early-onset severe epilepsy associated with deafness,
capillary zone electrophoresis of serum sialotrans-
ferrin was repeated and displayed, for the second
time, a normal profile. Gene panel testing using DNA
amplified by multiplex PCR (Ampliseq®) and next-
generation sequencing on lon PGM® showed that
this patient was compound heterozygous for two
mutations in the RFTT gene: c.1325G>A (p.R442Q)
and c.110G>T (p.R37L). The first mutation (c.1325G>A
(p.R442QQ)) was already described in two adult sib-
lings with RFT1-CDG (Ondruskova et al., 2012). The
second is a novel missense mutation, predicted to
be pathogenic by prediction software (Align GVGD,
PolyPhen2, SIFT, MutationTaster). This boy had virtually
no neurological development since birth, with severe
tetraparesis and swallowing difficulties requiring naso-
gastric tube feeding. Seizures unfortunately recurred
despite ketogenic diet, levetiracetam, topiramate and
vigabatrin, and EEG stabilized over time, showing a
suppression burst pattern in slow sleep. The child
died at 2 years of age because of chronic respiratory
insufficiency.
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Figure 3. EEG of Patient 2 at three months: (A) a continuous EEG pattern in awake state with monomorphic hypovolted theta and delta
activity mixed with high-voltage delta waves, spikes and waves, and polyspikes and waves; (B) suppression-burst in slow sleep; (C)
multiple partial seizures with tonic posturing and infrequent secondary generalization; followed by (D) clusters of asymmetric spasms

(with extension of the right arm and left leg).
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Discussion

These two cases illustrate that RFT1-CDG syndrome is
a previously unreported cause of early-onset severe
epilepsy.

Genetic glycosylation disorders are multisystemic dis-
eases causing a remarkably wide range of phenotypes
involving the brain for most of them (Jaeken, 2010).
Mutation in the RFTT gene leads to the absence of
the Rft1 protein, which is located in the endoplasmic
reticulum (ER) membrane. Rft1 protein facilitates the
translocation of Man5GIcNAc2-PP-dolichol to the ER
lumen in a bidirectional and ATP-independent manner
(Helenius et al., 2002). Its absence leads to the accumu-
lation of Man5GIcNAc2-PP-dolichol in the cytosol and
impaired glycosylation. Glycosylation, which employs
at least 2% of the translated genome to generate
thousands of molecular structures, represents a key
regulatory modification in the brain, contributing to
cell signalling, cell-cell interaction, and cell migration
(Grunewald et al., 1999; Rexach et al., 2008). Epilepsy in
CDG syndrome may be caused by neuronal migration
errors but may also result from a disrupted balance of
excitatory (mainly glutaminergic) and inhibitory neu-
ronal activity (Jaeken, 2010). Indeed, tightly regulated
activation/deactivation of voltage-gated ion channels
in the cell membrane of excitable cells is required for
neuron function and most channel proteins contain
sialiated N-glycans (Baycin-Hizal et al., 2014).

The severity of epilepsy in CDG syndromes ranges
from severe refractory epilepsy to easily treated
seizures in some individuals (Jaeken, 2010). Epilepsy
was present in the eight RFT1-CDG reported so far,
from early severe refractory epilepsy (Clayton and
Grunewald, 2009; Jaeken et al., 2009; Vleugels et al.,
2009) to easily controlled epilepsy with few seizures
starting in childhood (Jaeken et al., 2009; Ondruskova
et al., 2012). However, the electroclinical presentation
of the severe early-onset cases was not characterised
in the previously published cases.

The ILAE recognizes two early-onset epileptic
encephalopathies (EOEEs): early infantile epileptic
encephalopathy (EIEE) (also called Ohtahara syn-
drome) and early myoclonic encephalopathy (EME)
(Berg et al., 2010 ; Beal et al., 2012). The two RFT1-CDG
patients reported here present features suggestive of
both syndromes, underpinning that they overlap, as
previously pointed out by other authors (Djukic et al.,
2006; Ohtahara and Yamatogi, 2006; Beal et al., 2012).
Characteristics supporting EME are the suppression-
burst pattern that was not evident at birth, but when
present, was essentially recognisable in slow sleep,
and the relative improvement in seizure control over
time (Djukic et al., 2006; Ohtahara and Yamatogi, 2006).
Nevertheless, none of our patients had myoclonia, and
tonic spasms were the first seizure type in Patient 1,

RFT1-CDG syndrome and early-onset severe epilepsy

Legends for video sequences

Video sequence 1

Paroxysmal fast activity followed by tonic seizure
characterized by sudden tonic contractions of both
arms and legs, crying, lasting 1 to 30 seconds with
low voltage EEG background.

Video sequence 2

Tonic contractions of both arms with left hemi-
spheric rhythmic spike-and-wave complexes corre-
sponding to partial seizure followed by asymmetric
spasms (see video sequence 3).

Video sequence 3

Asymmetric extensor spasms with extension
of the right arm and the left leg in cluster with
marked diffuse attenuation of EEG electrical activity.

Keywords for the video research on
www.epilepticdisorders.com

Syndrome: epileptic encephalopathy not otherwise
classified

Aetiology: genetic disorder

Phenomenology: tonic seizure; tonic posture,
spasm (epileptic)

Localization: unknown

which are more suggestive of EIEE (Beal et al., 2012).
Patient 2 presented a variety of different types of
seizures (tonic seizures in the beginning and partial
seizures followed by clusters of spasms at 3 months of
age), which is more suggestive of EME (Beal et al., 2012).
The term “epileptic encephalopathy” refers to condi-
tions where the epilepticabnormalities themselves are
believed to contribute to the progressive disturbance
of cerebral function, such that early effective interven-
tion may improve developmental outcome (Berg et al.,
2010). Whether the two patients reported here, and
more generally all patients with EOEE of metabolic ori-
gin, fit with this definition of epileptic encephalopathy
is highly debatable because the neurological progno-
sis of these patients seems predominantly caused by
the pre-existing brain dysfunction (Cross and Guerrini,
2013). Therefore, the term “early-onset severe epilep-
sieswith suppression burst” seemsamore appropriate
term.

Interestingly, Patient 2 had repeatedly (at birth, six
months and two years) a normal serum transferrin
IEF pattern while genetic analysis demonstrated muta-
tion in the RFTT gene. It is well known that a normal

Epileptic Disord, Vol. 18, No. 1, March 2016

95



A. Aeby, et al.

sialotransferrin pattern does not exclude CDG syn-
drome (Jaeken, 2010). For early-onset severe epilepsy
with suppression-burst and deafness, this should
promptasearch for RFTT gene mutation, even if serum
sialotransferrin is normal.

In conclusion, these two cases suggest that RFTT gene
mutation should be considered in the differential
diagnosis of early-onset severe epilepsy, even in the
presence of normal serum transferrin isoelectrofo-
cusing. Other clues for diagnosis include congenital
severe hypotoniawith limb retractions and deafness. [

Disclosures.
None of the authors have any conflict of interest to disclose.

References

Baycin-Hizal D, Wolozny D, Colao J, et al. Glycoproteomic
and glycomic databases. Clinical Proteomics 2014;11:15.

Beal ], Cherian K, Moshe S. Early-onset epileptic
encephalopathies: Ohtahara syndrome and early myoclonic
encephalopathy. Pediatr Neurol 2012; 47:317-23.

Berg A, Berkovic SF, Brodie MJ, et al. Revised terminology and
concepts for organization of seizures and epilepsies: report
of the ILAE Commission on Classification and Terminology,
2005-2009. Epilepsia 2010; 51(4): 676-85.

Clayton PT, Grunewald S. Comprehensive description of the
phenotype of the first case of congenital disorder of glyco-
sylation due to RFT1 deficiency (CDG In). J Inherit Metab Dis
2009; 32(1): S137-9.

Cross H, Guerrini R. The epileptic encephalopathies. Hand-
book of clinical neurology, Vol 111 (3" series). In: Dulac O,
Lassonde M, Sarnat, HB. Pediatric Neurology Part 1. Elsevier,
2013: 619-26.

Djukic A, Lado FA, Shinnar S, Moshé SL. Are early myoclonic
encephalopathy (EME) and the Ohtahara syndrome (EIEE)
independent of each other? Epilepsy Res 2006; 70(1): S68-76.

Griinewald S, Huyben K, de Jong ]G, et al. beta-Trace pro-
tein in human cerebrospinal fluid: a diagnostic marker
for N-glycosylation defects in brain. Biochim Biophys Acta
1999; 1455(1): 54-60.

Helenius J, Ng DTW, Marolda CL, Walter P, Valvano MA, Aebi
M. Translocation of lipid-linked oligosaccharides across the
ER membrane requires Rft1 protein. Nature 2002; 415: 447-50.

Jaeken J. Congenital disorders of glycosylation. Ann N'Y Acad
Sci 2010; 1214: 190-8.

Jaeken J, Vleugels W, Régal L, et al. RFT1-CDG: deafness as
a novel feature of congenital disorders of glycosylation. J
Inherit Metab Dis 2009; 32(1): S335-8.

Ohtahara S, Yamatogi Y. Ohtahara syndrome: with special
reference to its developmental aspects for differentiat-
ing from early myoclonic encephalopathy. Epilepsy Res
2006; 70(1): S58-67.

Ondruskova N, Vesela K, Hansikova H, Magner M, Zeman J,
Honzik T. RFT1-CDG in adult siblings with novel mutations.
Mol Genet Metab 2012;107(4): 760-2.

Rexach JE, Clark PM, Hsieh-Wilson LC. Chemical approaches
to understanding O-GIcNAc glycosylation in the brain. Nat
Chem Biol 2008; 4(2): 97-106.

Vleugels W, Haeuptle MA, Ng BG, et al. RTF1 deficiency in
three novel CDG patients. Hum Mutat 2009; 30(10): 1428-34.

96

Epileptic Disord, Vol. 18, No. 1, March 2016


http://www.ncbi.nlm.nih.gov/pubmed?term=Glycoproteomic and glycomic databases
http://www.ncbi.nlm.nih.gov/pubmed?term=Early-onset epileptic encephalopathies: Ohtahara syndrome and early myoclonic encephalopathy
http://www.ncbi.nlm.nih.gov/pubmed?term=Revised terminology and concepts for organization of seizures and epilepsies: report of the ILAE Commission on Classification and Terminology, 2005-2009
http://www.ncbi.nlm.nih.gov/pubmed?term=Comprehensive description of the phenotype of the first case of congenital disorder of glycosylation due to RFT1 deficiency (CDG In)
http://www.ncbi.nlm.nih.gov/pubmed?term=Are early myoclonic encephalopathy (EME) and the Ohtahara syndrome (EIEE) independent of each other?
http://www.ncbi.nlm.nih.gov/pubmed?term=beta-Trace protein in human cerebrospinal fluid: a diagnostic marker for N-glycosylation defects in brain
http://www.ncbi.nlm.nih.gov/pubmed?term=Translocation of lipid-linked oligosaccharides across the ER membrane requires Rft1 protein
http://www.ncbi.nlm.nih.gov/pubmed?term=Congenital disorders of glycosylation
http://www.ncbi.nlm.nih.gov/pubmed?term=RFT1-CDG: deafness as a novel feature of congenital disorders of glycosylation
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohtahara syndrome: with special reference to its developmental aspects for differentiating from early myoclonic encephalopathy
http://www.ncbi.nlm.nih.gov/pubmed?term=RFT1-CDG in adult siblings with novel mutations
http://www.ncbi.nlm.nih.gov/pubmed?term=Chemical approaches to understanding O-GlcNAc glycosylation in the brain
http://www.ncbi.nlm.nih.gov/pubmed?term=RTF1 deficiency in three novel CDG patients


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /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 true
  /MonoImageDownsampleType /Bicubic
  /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 (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


