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• Rett syndrome (RTT) is a severe genetic neurodevelopmental 
disorder characterized by multiple neurological and behavioral 
impairments1

◦ The prevalence of RTT is about 1 in 10,000–15,000 live 
female births2

◦ Regression in RTT begins around 6–18 months of age3

and is characterized by loss of purposeful hand use and 
verbal communication as well as limited nonverbal skills, 
impaired motor skills, seizures, and behavioral and 
gastrointestinal issues1

◦ RTT has significant impact on family and caregiver quality 
of life4

◦ Currently, there are no pharmacological treatment options 
for RTT

• The Rett Syndrome Behaviour Questionnaire (RSBQ) is a 
45-item, caregiver-completed scale that assesses observable 
behaviors of individuals with RTT5

• To associate items from the RSBQ to RTT-related health 
concerns that caregivers identified as problematic and most in 
need of treatment, which will be helpful when interpreting the 
meaningfulness of data from clinical trials

• The virtual Rett Syndrome Externally Led Patient-Focused 
Drug Development Meeting (PFDD) was held on March 11, 
20226

◦ This PFDD provided an opportunity for key stakeholders, 
including the U.S. Food & Drug Administration, to gain 
feedback on RTT symptoms, daily impact, and perspectives 
on treatment directly from individuals with RTT and their 
families and caregivers and patient advocates

• During the PFDD, caregivers responded to questions via a 
real-time online survey, including “Select the top 3 most 
troublesome RTT-related health concerns that you have or 
have had” and “Which aspects of RTT would you rank today 
as most important for a possible new therapeutic to improve?”  

• Although the questions during the PFDD included a range of 
answer choices, for the purpose of this analysis, only 
observable behavioral and emotional symptoms have been 
included, as aligned with the RSBQ 

• Following the PFDD, a group of clinicians (a clinical 
psychologist, a pediatric neurologist, and a psychiatrist), all 
conducting research in intellectual/developmental disabilities, 
mapped the items on the RSBQ to the key observable 
symptoms/areas of need identified by the caregivers

• The top 5 observable behavioral and emotional symptoms identified by caregivers as top 
RTT-related health concerns and areas in need of treatment were: communication/speech 
impairment; impaired hand use/repetitive hand movements; mobility/balance difficulties; 
breathing irregularities; and emotional/behavioral problems (Figure 1)
◦ An analysis of the RTT Natural History Study, a long-term, longitudinal, observational 

study of >1000 individuals with RTT,7,8 also found symptoms that align well with those 
identified as top concerns of caregivers, including lack of effective communication, lack 
of hand use, abnormal walking/balance issues, and repetitive hand movements9

• Of the 45 items from the RSBQ, 31 mapped to the top 5 observable behavioral and emotional 
symptom domains identified by caregivers during the PFDD as areas in need of treatments 
(Figure 2)
◦ Other top concerns of caregivers, such as seizures and gastrointestinal issues, are not 

assessed by the RSBQ 
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Figure 1. Caregiver responses to the PFDD online questionsa

aAnswers are shown as percentages of the total responses. Bold text labeling within the graphs indicates responses for observable behavioral and emotional symptoms that were mapped to RSBQ questions
PFDD, Rett Syndrome Externally Led Patient-Focused Drug Development Meeting; RSBQ, Rett Syndrome Behaviour Questionnaire; RTT, Rett syndrome 
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Figure 2. The top 5 observable behavioral and emotional symptoms identified by caregivers 
of individuals with RTT (bold) mapped to items of the RSBQ

RSBQ, Rett Syndrome Behaviour Questionnaire; RTT, Rett Syndrome 

Select the top 3 most troublesome RTT-related health concerns that you have or have had

Which aspects of RTT would you rank today as most important for a possible new therapeutic 
to improve? Select the top 3

Mobility/balance
• Although can stand independently, tends to lean on 

objects or people
• Walks with stiff legs

Communication/speech impairment
• Uses eye gaze to convey feelings, needs, and wishes

Impaired hand use/
repetitive hand movements

• Does not use hands for purposeful grasping
• Hand movements are uniform and monotonous
• Restricted repertoire of hand movements
• Has difficulty in breaking/stopping hand stereotypies
• Makes repetitive movements involving fingers around 

the tongue
• Tendency to bring hands together in front of the chin 

or chest
• Has wounds on hands as a result of repetitive hand 

movements
• Makes repetitive hand movements with hands apart
• Amount of time looking at objects is longer than the 

time spent holding or manipulating them

Breathing irregularities
• There are times when the breath is held
• There are times when breathing is deep and fast
• Air or saliva is expelled from the mouth with force
• Swallows air
• Abdomen fills with air and sometimes feels hard

Emotional/behavioral problems
• Spells of screaming for no apparent reason during the day
• Abrupt changes in mood
• Times when appears miserable for no apparent reason
• Screams hysterically for long periods of time and cannot 

be consoled
• There are times when irritable for no apparent reason
• Spells of inconsolable crying for no apparent reason during the day
• Spells of apparent anxiety/fear in unfamiliar situations
• Seems frightened when there are sudden changes in own 

body position
• Spells of apparent panic
• Spells of screaming for no apparent reason during the night
• Spells of laughter for no apparent reason during the night
• Spells of inconsolable crying for no apparent reason during the night
• Spells of laughter for no apparent reason during the day
• Rocks self when hands are prevented from moving
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• The RSBQ assesses core, global aspects of RTT identified by caregivers as being the most 
troublesome and most in need of novel therapeutics

• As such, the RSBQ can be used to assess important, relevant observable symptoms of RTT 
and can be used in clinical trials as a clinically meaningful outcome measure

CONCLUSIONS

Communication/speech 
impairment

27%

13%
Impaired
hand use/

repetitive hand 
movements 

11%

Mobility/
balance 

difficulties
10%

10%

Breathing irregularities
6%

6%

5%

3%
2% 2%

1%1% 1%

Communication/speech impairment

Seizures

Impaired hand use/repetitive hand movements

Mobility/balance difficulties

Gastrointestinal issues

Breathing irregularities

Eating/swallowing difficulties

Sleep disturbances

Emotional/behavioral problems

Spine conditions

Muscle tone abnormalities

Dental issues

Low bone density/fractures

Movement disturbances

Heart issues

Communication/speech 
impairment 

29%

Impaired hand 
use/repetitive 

hand movements
18%Mobility/balance 

difficulties
13%

10%

9%

Breathing 
irregularities

7%

Emotional/behavioral
problems

4%
3%

3% 2% 2%
1%

Communication/speech impairment

Impaired hand use/repetitive hand movements

Mobility/balance difficulties

Seizures

Gastrointestinal issues

Breathing irregularities

Emotional/behavioral problems

Movement disturbances

Eating/swallowing difficulties

Sleep disturbances

Muscle tone abnormalities

Spine conditions


	Mapping the Top Concerns of Caregivers of Individuals With Rett Syndrome With Items on �the Rett Syndrome Behaviour Questionnaire to Identify Clinically Meaningful Outcomes


<<
  /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 450
  /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


