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• Rett syndrome (RTT) is a severe neurodevelopmental disorder that 
almost exclusively affects females.1 RTT is clinically diagnosed 
based on the manifestation of key signs and symptoms, such as loss 
of hand function and language skills, with an average age of 
diagnosis of 2.5 years2

• Individuals with RTT often require lifelong care due to a variety of 
symptoms ranging from mild to severe, including neurological, 
gastrointestinal, cardiac, endocrine, and orthopedic disorders3

• Treatment options for RTT include both pharmacological and 
supportive therapies and are focused on managing symptoms of the 
disease. There is limited real-world information related to patterns of 
treatment use among individuals with RTT4

• Previous literature has reported a significant association between the 
severity of RTT and mortality among individuals with classic RTT5

• In addition to high disease burden, RTT is associated with 
substantial humanistic burden, impacting quality of life (QoL) for both 
individuals with RTT and their caregivers6,7

• This poster describes the methodology behind a study that will aim 
to illustrate the burden of RTT by characterizing females with RTT in 
the United States and their disease journey with respect to treatment 
patterns, changes in RTT clinical severity measures, RTT-related 
complications and outcomes, and changes in participant and 
caregiver QoL measures

Data Source
• Data from the 5211 Natural History of Rett Syndrome & Related 

Disorders (5211 RNHS) study will be used to address the study 
objectives 

• The 5211 RNHS study is a US-based, multicenter, 5-year, 
observational registry study that spanned from November 2015 to 
July 2021, including both cross-sectional and longitudinal data from 
individuals with genetically confirmed or clinically diagnosed RTT. 
Participants were evaluated at diagnosis (first visit) and followed up 
every 6–12 months until end of study enrollment, death, or end of 
study time period

• The 5211 RNHS study data include diagnosis information, 
demographic and socioeconomic data, treatment/medication logs, 
death and other RTT-related complication records, clinical severity 
measures including Clinical Severity Score (CSS) and Motor 
Behavioral Assessment (MBA) score, participant QoL measures 
including the Child Health Questionnaire-Parent Form 50 
(CHQ-PF50), and caregiver QoL measures including the 36-item 
Short Form Health Survey (SF-36)

Study Design and Population
• A longitudinal, retrospective, cohort study will be used to address all 

study objectives (Figure 1)
• Female participants in the 5211 RNHS study data with a diagnosis of 

classic/typical or atypical RTT will be included (Figure 2). 
Participants will be included regardless of MECP2 mutation status
◦ Participants will be excluded if their data are missing year of birth 

or age information or if they have any history of or current 
cerebrovascular disease or brain trauma

• The study period will be defined as the period from November 2015 
to July 2021, covering the entire evaluation period of the 5211 
RNHS study

• The index date will be defined as the date of first visit, and the baseline 
assessment of participant demographic and clinical characteristics will be 
evaluated on the index date

• The observation period will be defined as the period from the index date 
(exclusive) to the earliest of end of study enrollment, death, or end of study 
time period. Treatment patterns, RTT-related complications and outcomes, 
clinical severity measures, and participant and caregiver QoL measures will 
be assessed over the observation period

• Individuals will be further stratified into pediatric (<18 years of age) and 
adult (≥18 years of age) subgroups and classic/typical RTT and atypical 
RTT subgroups

Study Assessments
• Baseline demographic and clinical characteristics will include age, race and 

ethnicity, maternal and paternal age, MECP2 mutation status, pubertal 
status, congenital anomaly/birth defect, select clinical manifestations/
functional characteristics, and age of onset of regression (Table 1)

• Treatment patterns will include the proportion of participants receiving 
pharmacologic agents and supportive therapy, duration of treatment for 
each therapy, and reasons for discontinuation

• Clinical severity measures will include CSS and MBA scores; QoL 
measures will include CHQ-PF50 and SF-36 scores

• RTT-related complications and outcomes will include death (including 
cause of death), gastrostomy tube surgery, and hospitalization or 
emergency room visit

Statistical Analysis
• Baseline demographic and clinical characteristics, treatment patterns, and 

RTT-related complications and outcomes will be described using means, 
standard deviations (SDs), and medians for continuous variables, and 
frequencies and proportions for categorical variables

• Contingent on data availability, rates of hospitalization and emergency 
room visits will be assessed per person-year

• Total scores of the CSS, MBA, CHQ-PF50, and SF-36 will be described on 
the index date and every 6 months during the observation period using 
means, SDs, and medians. Changes in total scores will be estimated using 
longitudinal mixed-effects models. Mean change in score per year will be 
calculated along with 95% confidence intervals
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Study Strengths
• The 5211 RNHS is an ideal data source for this analysis given that 

detailed clinical and humanistic information has been reported 
longitudinally in a cohort-design study among participants with RTT. 
Generally, such endpoints of interest are difficult to examine or are 
largely missing in secondary data sources, such as administrative 
claims databases or electronic healthcare records

• Analyses using the most recent 5 years of data provide a 
contemporary perspective of outcomes of interest in participants 
with RTT

Study Limitations
• This analysis relies on self-reported data to evaluate certain 

endpoints of interest over time, such as the CHQ-PF50 and SF-36. 
Therefore, some outcomes may be subject to response bias and 
potential misspecification

• Time on and off treatment between participants’ visits cannot be 
captured in the data, so the durations of treatment estimated in this 
study may not reflect the true duration of treatment for therapies 
of interest

• QoL measures, including the CHQ-PF50 and SF-36, are generic 
instruments designed for general pediatric and caregiver 
populations, respectively, and are not specific to individuals with RTT 
and their caregivers. As such, the measure may not be sensitive to 
the specific type of burden associated with RTT and thus may not 
capture the full extent of such burden

• Findings may not be generalizable to the RTT population in the 
United States beyond the races/ethnicities represented in this study

• Given the paucity of literature characterizing the RTT population and 
their associated disease burden, this study will address this 
knowledge gap by providing a comprehensive overview of 
individuals with RTT, particularly by examining the progression of 
clinical severity and QoL over time

• In addition, this study will add to the body of existing literature by 
examining the progression of QoL over time among caregivers of 
individuals with RTT, which, to the best of our knowledge, has not 
been reported in prior studies

INTRODUCTION
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Figure 1. Study design scheme
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Figure 2. Participant disposition
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Table 1. Study assessments
Outcome Variables
Baseline characteristics
Demographic characteristics • Age

• Race and ethnicity
• Maternal age
• Paternal age

Clinical characteristics • MECP2 mutation status
• Pubertal status
• Congenital anomaly/birth defect
• Clinical manifestations
◦ Hand stereotypies, scoliosis, respiratory dysfunction, 

epilepsy, language disorders, fractures, 
gastroesophageal reflux, gall bladder dysfunction, 
constipation, feeding problems, sleep disturbances, 
autonomic symptoms

• Functional characteristics
◦ Ambulation, gross motor function, communication

Treatment patterns
Pharmacologic therapies • Proportion of participants receiving pharmacologic therapies

◦ Antiepileptic drugs: pyrrolidines, benzodiazepines, 
valproic acid, carboxamides, triazines, fructose 
derivatives, sulfonamides, gabapentinoids

◦ Sedatives/hypnotics: phenobarbital, zolpidem, 
midazolam, triazolam, zaleplon

◦ Nutritional supplements: levocarnitine
◦ Prokinetic agents: metoclopramide
◦ Antiarrhythmic drugs (if available)

• Duration of pharmacologic treatment (time from medication 
start date to reported medication stop date)

• Reasons for discontinuation, per pharmacologic class
Supportive therapies • Proportion of participants receiving supportive therapies

◦ Feeding assistance
◦ Behavioral therapy
◦ Physical therapy
◦ Speech-language therapy
◦ Occupational therapy
◦ Vision therapy
◦ Scoliosis treatment

RTT-related complications and outcomes
Death • Cause of death
Hospitalization or emergency 
room visit
Gastrostomy tube surgery
Clinical severity and QoL measures
Clinical severity • CSS

• MBA
QoL • CHQ-PF50

• SF-36
CHQ-PF50, Child Health Questionnaire-Parent Form 50; CSS, Clinical Severity Score; MBA, Motor Behavioral Assessment; QoL, quality of life; RTT, Rett syndrome; SF-36, 36-item Short 
Form Health Survey

CONCLUSIONS

DISCUSSION

To receive a copy of 
this poster, scan QR 

code via barcode 
reader application.

By requesting this content, you agree to receive a 
one-time communication using automated technology. 
Message and data rates may apply. Links are valid for 
30 days after the congress presentation.

4. Dabbous O, et al. Value Health. 2019;22(Suppl 3):S850.
5. Tarquinio DC, et al. Pediatr Neurol. 2015;53(5):402-411.
6. Lane JB, et al. Neurology. 2011;77(20):1812-1818.
7. Killian JT, Jr., et al. Pediatr Neurol. 2016;58:67-74.

ACKNOWLEDGMENTS 
This analysis was sponsored by Acadia Pharmaceuticals Inc. (San Diego, CA, USA). Editorial assistance was provided by Evidence Scientific 
Solutions, Inc and was funded by Acadia Pharmaceuticals Inc.

DISCLOSURES
DM is an employee of Acadia Pharmaceuticals Inc. DCP, MK, and BS have no disclosures to report. KK-S, MM, ND, KS, PL, and WYC are 
employees of Analysis Group., Inc., a consultancy that received funding from Acadia Pharmaceuticals Inc. to conduct this study. TAB has 
received funding for consulting from Acadia Pharmaceuticals Inc., Alcyone Therapeutics, Inc, GRIN Therapeutics, GW Pharmaceuticals, the 
International Rett Syndrome Foundation, Marinus Pharmaceuticals, Inc., Neuren Pharmaceuticals, Neurogene Inc., Ovid Therapeutics, Takeda 
Pharmaceutical Company Limited, Ultragenyx Pharmaceutical, and Zogenix; and funding for clinical trials from Acadia Pharmaceuticals Inc., 
GW Pharmaceuticals, Marinus Pharmaceuticals, Inc., Ovid Therapeutics, and Rett Syndrome Research Trust; all remuneration has been 
made to his department. DGG has received personal compensation and research support from Acadia Pharmaceuticals Inc., Neuren
Pharmaceuticals, and Newron Pharmaceuticals. EDM has received funding from
the International Rett Syndrome Foundation and the National Institutes of Health; 
funding for clinical trials from GW Pharmaceuticals, Marinus Pharmaceuticals, 
Inc., and Zogenix; and consultancy fees from Stoke Therapeutics. JLN has 
received research funding from the International Rett Syndrome Foundation, 
the National Institutes of Health, and Rett Syndrome Research Trust; personal 
consultancy fees from Acadia Pharmaceuticals Inc., Analysis Group, AveXis, 
GW Pharmaceuticals, Hoffmann-La Roche, Myrtelle, Neurogene, Newron
Pharmaceuticals, Signant, and Taysha Gene Therapies; serves on the 
Scientific Advisory Board of Alcyone Lifesciences; is a scientific co-founder of 
LizarBio; and was a member of a data safety monitoring board for clinical trials 
conducted by Ovid Therapeutics. AKP has received funding for consulting from 
Acadia Pharmaceuticals Inc., Anavex Life Sciences Corp., AveXis, and 
GW Pharmaceuticals; and is an adviser to the International Rett Syndrome
Foundation.


	Characterizing the Journey of Rett Syndrome in the United States Using �the Rett Natural History Study Database


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.3

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /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 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /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 /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'EPG UPLOAD'] [Based on 'EPG UPLOAD'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops\\0501\\051'] [Based on 'HighResolution_WithCrops'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 0

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



