
Original Article

Improving Treatment Trial Outcomes
for Rett Syndrome: The Development
of Rett-specific Anchors for the Clinical
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Abstract
Rett syndrome is a genetically based neurodevelopmental disorder. Although the clinical consequences of Rett syndrome are
profound and lifelong, currently no approved drug treatments are available specifically targeted to Rett symptoms. High quality
outcome measures, specific to the core symptoms of a disorder are a critical component of well-designed clinical trials for
individuals with neurodevelopmental disorders. The Clinical Global Impression Scale is a measure of global clinical change with
strong face validity that has been widely used as an outcome measure in clinical trials of central nervous system disorders. Despite
its favorable assay sensitivity in clinical trials, as a global measure, the Clinical Global Impression Scale is not specific to the signs
and symptoms of the disorder under study. Development of key anchors for the scale, specific to the disorder being assessed,
holds promise for enhancing the validity and reliability of the measure for disorders such as Rett syndrome.
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Rett syndrome is a genetically based neurodevelopmental

disorder usually caused by mutations in the gene Methyl-

CpG-binding Protein 2 (MECP2). The disorder occurs almost

exclusively in females, with current incidence rates of 1 in

10 000.1 Young girls with Rett syndrome have apparently nor-

mal early development with an onset of regression between

6 and 18 months old including developmental arrest and loss

of spoken communication, purposeful hand use, and motor

skills.2 Affected individuals also have loss or impairment of

ambulation and the development of characteristic stereotyped

repetitive hand movements. Additional clinical features com-

mon in Rett syndrome include a variety of autonomic and

physiological abnormalities such as disordered breathing

with hyperventilation and apnea,3 abnormal heart rate

variability,4 and vasomotor disturbances. Scoliosis is com-

mon,5 and most individuals are considered to have severe

intellectual disability.6 Individuals with Rett syndrome also

have high rates (60%-79%) of seizures7,8 and abnormal

EEGs with epileptiform abnormalities.9 Although sudden

unexpected death occurs more frequently than in the general

population,10 survival into adulthood is expected with a

significant number of individuals with Rett syndrome reaching

ages of 30 to 60 years.11

Currently no pharmacologic treatments are approved specif-

ically for the signs and symptoms of Rett syndrome. A treat-

ment that could limit the symptom burden of Rett syndrome

would be an important therapeutic advance. High-quality out-

come measures are a requisite component of well-designed

clinical trials in subjects with Rett syndrome. We describe the
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development of novel anchors specific to Rett signs and symp-

toms for the Clinical Global Impression Scales (Severity and

Improvement). This effort was part of a clinical trial involving

adolescent and adult females with Rett syndrome, which is the

first industry-sponsored, multisite clinical trial in this clinical

population.

The Clinical Global Impression Scale12 is a measure of glo-

bal clinical change with strong face validity. It has been widely

used as an outcome measure in central nervous system clinical

trials, including trials in neurodevelopmental disorders such as

autism and Fragile X syndrome.13,14 The Clinical Global

Impression Scale is a 7-point Likert-type rating scale that

reflects expert clinical judgment. It includes independent sever-

ity of illness (CGI-S) and improvement (CGI-I) scales.

Despite its favorable assay sensitivity in clinical trial set-

tings involving a number of different neuropsychiatric disor-

ders, a disadvantage of the Clinical Global Impression Scale

has been its lack of focus on the specific signs and symptoms

of the disorder under study (or consideration).15 This has

diminished its utility as a primary outcome measure in clinical

trials. In other developmental disorders such as fragile X syn-

drome and autism spectrum disorders, the scoring rubric used

to ensure consistency across clinical experts in a given study

has been tied to relevant ‘‘anchors’’ specific to the signs and

symptoms of the disorder. The complete set of anchors can

be found in the supplementary material in Tables S1 and S2.

Scores of 1 and 2 for improvement are often used in clinical

trials to define treatment ‘‘responders,’’ especially in trials

involving episodic disorders (eg, major depressive disorder).

In the current study, the full range of improvement scores

(1, 2, or 3) were used to determine improvement. Our aim was

to develop clinical anchors for the Clinical Global Impression

Scales that would be specific to the signs and symptoms of Rett

syndrome.

Methods and Results

The Clinical Global Impression Scale was administered as part

of a double-blind, placebo controlled Phase 2 study of NNZ-

2566 in adolescent and adult females between the ages of 16

to 45 years with Rett syndrome. NNZ-2566 is an analog of the

terminal tripeptide of insulin-like growth factor 1 (IGF-1). In

the brain, IGF-1 contributes to the growth of brain cells and

synapses and plays an important role in repairing damaged

cells.16 The terminal tripeptide, glypromate or GPE, is cleaved

from the main molecule and acts on brain cells by itself in a dif-

ferent manner than the full IGF-1 molecule.16-18 NNZ-2566 is a

modified synthetic version of GPE that is orally available and

crosses the blood-brain barrier.19,20

Baseline characteristics of the participating subjects are

outlined in Table 1. Participants all had a clinical diagnosis

of typical Rett syndrome and a confirmed, pathogenic MECP2

mutation. Participants were required to have a Clinical Global

Impression severity score of 4 or higher at screening, and a

score between 10 and 36 on the Rett Clinical Severity Scale,21

a 13-item clinician measure of severity. See the Clinicaltrials.gov

listing (NCT01703533) for the complete inclusion/exclusion

criteria and full list of outcome measures.

For the Clinical Global Impression–Severity scale, a classi-

fication grid of symptom severity was created using scores

from the Rett Clinical Severity Scale as a guide. The Clinical

Severity Scale has been used to evaluate more than 1000 Rett

syndrome children and adults enrolled in the NIH-sponsored

Natural History of Rare Diseases Project for Rett syndrome11

and in studies looking at genotype/phenotype correlations21,22

and epilepsy in Rett syndrome.7 This 13-item measure provides

a clinician rating of core symptoms of Rett syndrome on a

Likert scale of either 0 to 4 or 0 to 5 with a maximum total score

of 58. This first step provided an anchoring of the Clinical Glo-

bal Impression–Severity ratings against an established clinical

rating scale specific to Rett syndrome with excellent face valid-

ity and extensive longitudinal use. This is shown in Table 2.

Since the Clinical Global Impression Scale is designed to be

a global clinical assessment and not simply duplicate what can

be determined by ratings of specific signs and symptoms, the

next step was to develop the symptoms in the grid into narrative

anchors that would provide a description of progressive levels

of impairment in core signs and symptoms. In addition, general

instructions provide a framework for applying the anchors in

consideration of both number and severity of symptoms in the

global classification. In applying the anchors to real-life cases,

the signs and symptoms should be considered as a whole. An

individual does not necessarily need to be impaired to the same

degree across all signs/symptoms. The severity score ratings

are shown in Table 3. The full set of anchors is shown in Table

S1 in the Supplementary Materials.

Separate anchors were developed for Clinical Global

Impressions Scale–Improvement. The severity scale anchors

provide a detailed description of the specific signs and symp-

toms that may be encountered at each level of severity. Because

the Improvement Scale is focused on determining change in

symptoms from baseline, these anchors were developed to pro-

vide a framework for considering the following factors related to

symptom severity in order to determine the global change score:

duration, onset, durability of change, and the context of sign/

symptom change across the symptom domains. The Clinical

Table 1. Baseline Characteristics of Study Participants*.

Characteristic n Mean Median SD

Age 53 25.5 24.3 7.2
CSS total score 53 24 23 6.6
CGI-S 53 5.02 5.00 0.84

4 ¼ moderately ill 18
5 ¼ markedly ill 16
6 ¼ severely ill 19

MECP2 genotype 53
Proximal 35
Distal 18

Abbreviations: CGI-S, Clinical Global Impression–Severity; CSS, Clinical
Severity Scale; SD, standard deviation.
*Randomized and completed the study.
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Global Impression–Improvement anchors provide examples of

sign/symptoms, and for scores representing important thresholds

for treatment response, information on factors to differentiate

between the scores is provided. The improvement scale scoring

is shown in Table 3. The full set of anchors is shown in Table S2

in the Supplementary Materials.

To ensure consistency in the application of the anchors, clin-

ician raters participated in periodic calibration sessions in

which they co-rated sample Rett syndrome vignettes. Follow-

ing best practice for the administration of the Clinical Global

Impression Scales, scores within a 1-point difference were

considered reliable. Scores within a �2-point difference or

at a 1-point difference at a critical threshold score (eg, 2 vs

3 or 3 vs 4) were discussed, and a consensus decision was

made on the interpretation of the anchors, so rescores were

normed within an acceptable difference. Scoring of a sample

vignette is also shown in Table 3.

Discussion

This rating scheme developed for the Clinical Global Impression

Scales captures clinically relevant gradations in severity and

improvement of Rett-related signs and symptoms, offering the

prospect of more consistent and relevant administration across

research sites and studies. This report describes the early devel-

opment of this novel format for the Clinical Global Impression

Scales in the context of a clinical trial involving adolescent and

adult females with Rett syndrome. Future analyses will examine

the psychometric properties of this Rett-specific version of the

Clinical Global Impression Scales in the context of this clinical

trial. Further formal validation analyses will be conducted to

confirm its construct and content validity, and demonstrate relia-

bility of rater calibration across studies.

The Clinical Global Impression assessment is a widely

used outcome measure in clinical trials of central nervous

system disorders that has been demonstrated to be sensitive

to treatment change. Having Rett-specific anchors for this mea-

sure would provide not only a valid measure of global treatment

change, but co-validation of this popular change measure with

other Rett measures can accelerate the development of a battery

of outcome measures valid for use in clinical trials of Rett

syndrome.

Advances in the understanding of the underlying pathophy-

siology of neurodevelopmental disorders is rapidly leading to

the development of new ideas for therapeutics and the imple-

mentation of clinical trials. Excitingly, there is growing evi-

dence of a degree of molecular and pathway convergence of

various neurodevelopmental disorders, such as common altera-

tions in mammalian target of rapamycin (mTOR) signaling in

tuberous sclerosis and other neurodevelopmental disorders that

provides for application of common therapeutics to different

disorders.23 That said, the specific clinical features within these

disorders are distinct, and it is unlikely that a generic outcome

measure can be uniformly applied across multiple disorders.

One solution is to utilize the methodology outlined here to

develop disease-specific anchors and scoring systems for the

Clinical Global Impression Scale. This will provide the ability

to capitalize on disease-specific features while allowing for

cross-disease comparisons.
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Table 3. Clinical Global Impression Scale Scores and Calibration Vignette.

Score CGI-S CGI-I Calibration vignette example

1 Normal, not at all ill Very much improved Baseline
Severity: 5
She is a 17-y-old who can walk independently although she frequently needs assistance with

initiation. She vocalizes only and does so infrequently. She does not reach out or hold a
bottle. She maintains infrequent eye contact for 10 to 20 seconds. She uses the iPad for
communication by pointing with her nose and consistently makes choices >50%. She
breath-holds <10% of the time, no hyperventilation. Her extremities are pink and cool,
without cyanosis. Her seizures are controlled with medications and a vagal nerve
stimulator.

Day 14
Severity: 5; Improvement: 3
She comes back today and her caretaker complained of irritability she attributed to

gastrointestinal upset and loose stool and was given several days of pepto bismol and
mylanta. Positive changes reported by caretaker included more vocalizations, decreased
hand wringing, and relaxed arms and legs. She also reported increased stamina with
walking and stationary bike. There were no remarkable changes on exam during visit.

2 Borderline ill Much improved
3 Mildly ill Minimally improved
4 Moderately ill No change
5 Markedly ill Minimally worse
6 Severely ill Much worse
7 Extremely ill Very much worse

Abbreviations: CGI-S, Clinical Global Impression–Improvement; CGI-S, Clinical Global Impression–Severity.

1746 Journal of Child Neurology 30(13)



Author Contributions

JN and DG provided the clinical and conceptual framework for devel-

opment of the clinical anchors, collected data, and participated in

cross-study calibration of the measure. AP, TF, AB, and TD collected

data and participated in cross-study calibration of the measure. BS col-

lected data and completed calibration scoring on the measure. EA

developed the calibration procedures for the measure. JH and MS

developed the idea of a Rett syndrome–specific version of the Clinical

Global Impression Scale and contributed to the development of the

clinical anchors. NJ contributed to the writing of the manuscript and

to the development of the clinical anchors and development of the

calibration procedures for the measure. JN, DG, AP, TF, EA, MS,

NJ, and JH all provided critical review of and made contributions to

the writing of the manuscript.

Declaration of Conflicting Interests

The authors declared the following potential conflicts of interest with

respect to the research, authorship, and/or publication of this article:

JN receives research funding from the NIH/NICHD, International Rett

Syndrome Foundation, and the Rett Syndrome Research Trust, parti-

cipated in the Neuren NNZ 2566 clinical trial, and serves on the advi-

sory board for the International Rett Syndrome Foundation and the

International FoxG1 Foundation. DG receives research funding from

NIH/NICHD, International Rett Syndrome Foundation, participated

in the Neuren NNZ 2566 clinical trial, and serves on the advisory

board for International Rett Syndrome Foundation. AP receives

research funding from the NIH/NICHD, participated in the Neuren

NNZ 2566 clinical trial, and serves on the advisory board for Interna-

tional Rett Syndrome Foundation. TF participated in the Neuren NNZ

2566 clinical trial. AB participated in the Neuren NNZ 2566 clinical

trial and is a professional advisor for the International Rett Syndrome

Foundation. BS participated in the Neuren NNZ-2566 clinical trial.

TD participated in the Neuren NNZ-2566 clinical trial. EA receives

research funding from Sanofi-Aventis Canada and SynapDX and has

received consultation fees from Roche and Novartis. NJ and JH are

executives of Neuren Pharmaceuticals. MS receives consulting fees

from Neuren Pharmaceuticals.

Funding

The authors disclosed receipt of the following financial support for the

research, authorship, and/or publication of this article: The clinical

trial was sponsored by Neuren Pharmaceuticals and funded by Neuren

Pharmaceuticals and the International Rett Syndrome Foundation.

Ethical Approval

The study was approved by the Institutional Review Board of the 3

participating centers at Baylor College of Medicine and Affiliated

Hospitals, University of Alabama at Birmingham (Institution no.

W130719007; WIRB study no. 1141068), and Gillette Children’s Spe-

cialty Healthcare (IRB number 1312M46322). Informed consent was

obtained from parents or legal guardians for all participants.

Supplemental Material

Supplemental material Tables S1 and S2 are available at http://

jcn.sagepub.com/supplemental.

References

1. Laurvick CL, de Klerk KN, Bower C, et al. Rett syndrome in

Australia: a review of the epidemiology. J Pediatr. 2006;148:

347-352.

2. Neul JL, Kaufmann WE, Glaze DG, et al., for the RettSearch

Consortium. Rett syndrome: revised diagnostic criteria and

nomenclature. Ann Neurol. 2010;68:946-951.

3. Weese-Mayer DE, Lieske SP, Boothby CM, et al. Autonomic ner-

vous system dysregulation: breathing and heart rate perturbation

during wakefulness in young girls with Rett syndrome. Pediatr

Res. 2006;60:443-449.

4. Guideri F, Acampa M, Hayek Y, Zappella M. Effects of

acetyl-L-carnitine on cardiac dysautonomia in Rett syndrome:

prevention of sudden death? Pediatr Cardiol. 2005;26:

574-577.

5. Percy AK, Lee HS, Neul JL, et al. Profiling scoliosis in Rett syn-

drome. Pediatr Res. 2010;67:435-439.

6. Carter P, Downs J, Bebbington A, et al. Stereotypical hand move-

ments in 144 subjects with Rett syndrome from the population-

based Australian database. Mov Disord. 2010;25:282-288.

7. Glaze D, Percy AK, Skinner S, et al. Epilepsy and the natural

history of Rett syndrome. Epilepsy and the natural history of Rett

syndrome. Neurology. 2010;74:909-912.

8. Pintaudi M, Calevo MG, Vignoli A, et al. Epilepsy in Rett

syndrome: clinical and genetic features. Epilepsy Behav. 2010;

19:296-300.

9. Glaze DG. Neurophysiology of Rett syndrome. J Child Neurol.

2005;20:740-746.

10. Kerr AM, Armstrong DD, Prescott RJ, et al. Rett syndrome: anal-

ysis of deaths in the British survey. Eur Child Adolesc Psychiatry.

1998;6:71-74.

11. Percy A, Neul J, Glaze D, et al. Rett syndrome diagnostic criteria:

lessons from the Natural History Study. Ann Neurol. 2010;68:

951-955.

12. Guy W. Clinical Global Impressions. In: Guy W, ed. ECDEU

Assessment Manual for Psychopharmacology (Revised).

Rockville, MD: National Institute of Mental Health; 1976:

217-221.

13. Arnold LE, Aman MG, Martin A, et al. Assessment in multisite

randomized clinical trials of patients with autistic disorder: the

Autism RUPP Network. Research Units on Pediatric Psychophar-

macology. J Autism Dev Disord. 2000;30:99-111.

14. Leigh MJS, Nguyen DV, Mu Y, et al. A randomized double-blind,

placebo-controlled trial of minocycline in children and adoles-

cents with fragile X syndrome. J Dev Behav Pediatr. 2013;34:

147-55.

15. Busner J, Targum SD, Miller DS. The Clinical Global Impres-

sions Scale: errors in understanding and use. Compr Psychiatry.

2009;50:257-262.

16. Corvin AP, Molinos I, Little G, et al. Insulin-like growth factor 1

(IGF1) and its active peptide (1–3)IGF1 enhance the expression of

synaptic markers in neuronal circuits through different cellular

mechanisms. Neurosci Lett. 2012;520:51-56.

17. Cartegena C, Phillips K, Williams G, et al. Mechanism of action

for NNZ-2566 anti-inflammatory effects following PBBI

Neul et al 1747

http://jcn.sagepub.com/supplemental
http://jcn.sagepub.com/supplemental


Involves upregulation of immunomodulator ATF3. Neuromolecu-

lar Med. 2013;15:504-514.

18. Tropea D, Giacomettim E, Wilson NR, et al. Partial reversal of

Rett syndrome-like symptoms in MeCP2 mutant mice. Proc Natl

Acad Sci U S A. 2009;106:2029-2034.

19. Bickerdike MJ, Thomas GB, Batchelor DC, et al. NNZ-2566:

a Gly–Pro–Glu analogue with neuroprotective efficacy in a rat

model of acute focal stroke. J Neurol Sci. 2009;278: 85-90.

20. Guan J, Thomas GB, Mathai S, et al. Neuroprotective effects

of the N-terminal tripeptide of insulin-like growth factor-1,

glycine-proline-glutamate (GPE) following intravenous

infusion in hypoxic-ischemic adult rats. Neuropharmacology.

2004;47:892-903.

21. Neul JL, Fang P, Barrish J, et al. Specific mutations in methyl-

CpG-binding protein 2 confer different severity in Rett syndrome.

Neurology. 2008;70:1313-1321.

22. Cuddapah VA, Pillai RB, Shekar KV, et al. Methyl-CpG-binding

protein 2 (MECP2) mutation type is associated with disease

severity in Rett syndrome. J Med Genet. 2014;51:152-158.

23. Ebrahimi-Fakhari D, Sahin M. Autism and the synapse: emerging

mechanisms and mechanism-based therapies. Curr Opin Neurol.

2015;28:91-102.

1748 Journal of Child Neurology 30(13)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /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
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /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 false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


