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What GPôs need to know 

about intellectual disability
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Introduction

ÅThere are multiple avenues available for a GP 

to help families with intellectual disability

ÅIs the genetic testing revolution relevant to 

GPôs? 

Aims

ÅQuick Cookôs tour of the genetic testing 

revolution as it relates to intellectual disability

ÅCauses of intellectual disability

ÅWarning signs and early detection of 

developmental disability

ÅRed flags and when to investigate

ÅWhen to refer

ÅRole of the GP in ongoing management of 

intellectual disability

ÅNational disability insurance scheme: what is 

the GPôs role?

Is it intellectual disability or is it 

mental retardation?

ÅñMental retardationò no longer widely used

ÅñDevelopmental disabilityò commonly used

ÅñIntellectual disabilityò widely accepted term

ÅSimple definition is IQ < 70 on an individually 

administered IQ test, onset < 18 years.

Å1-2.5% of the population have an IQ < 70

Å0.5% of the population have an IQ < 50

ÅM:F ratio 1.3:1

Friedrich Miescher(1869)

1869

άNucleinέ
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Watson and Crick (1953)

19531869

Joe HinTjio(1956)

19531869 1956

Fred Sanger (1977)

1869 19771953 1956

Francis Collins (1993)

1869 19771953 1993

Public human genome 
project

1956

J. Craig Venter (1997)

1869 19771953 19931956 1997

Private human genome 
project

Human Genome published (2001)
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130 years

2003 2010 2012 20142001

NIPTExome

Array 
$5000
genome

NGS

2008

13 years

ENCODE 

Neanderthal genome

1000 genomes

мллΩǎ of 
diseases άǎƻƭǾŜŘέ

1869 19771953 19931956 1997 2001

130 years

2003 2010 2012 20142001 2008

13 years

1869 19771953 19931956 1997 2001

What % of the cause of  
genetic intellectual 
disability solvable in 

2015%??

Why investigate?

Å Understanding the condition and its prognosis 

guides optimal management 

Å Enables targeted evaluation for known associations

Å Enables targeted surveillance for known 

complications 

Å Advice about recurrence or risk to the extended 

family

Å Increasing use of prenatal diagnosis and PGD

Å Support organisations

Å Establishing a specific cause allays concerns about 

other possible causes such as events during 

pregnancy

For our patients and our population

Identifying the cause of intellectual disability 
2010-2015 (pre-genomic)

Neurology ® 2011;77:1629 ï1635

No cause found
65%

Microarray 10-15%

Metabolic disorders 7%

Rett syndrome (girls) 1%

Fragile X syndrome 2%Prematurity/environmental 7%

Brain malformations 5%
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For our patients and our population

Identifying the cause of intellectual disability 
2010-2015 (pre-genomic)

Neurology ® 2011;77:1629 ï1635

Microarray 10-15%
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Am J Hum Genet 2010;86:749-64

MBS item 73292

One or more of: intellectual disability, developmental delay, autism 

or at least 2 congenital abnormalities

Severe intellectual disability
Karyotype normal

Severe intellectual disability
Karyotype normal Severe intellectual disability

Karyotype normal

microdeletion syndrome on array
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Severe intellectual disability
Karyotype normal,  

microdeletion syndrome on array

Common array abnormalities 

Å16p11.2 deletion

Å16p11.2 duplication

Å1q21.1 deletion

Å1q21.1 duplication

Å22q11.2 duplication

Å2p16 deletion (ñNRXN1 deletionò)

Å15q11.2 deletion

ÅMany more

For our patients and our population

Identifying the cause of intellectual disability 
2010-2015

Neurology ® 2011;77:1629 ï1635

Fragile X syndrome 2%

Fragile X syndrome

Å2% of intellectual disability

Å1 in 3600 males

ÅUsually no early dysmorphic features

ÅWith time, long face, protuberant ears and 

enlarged testes

ÅAutistic features common

ÅCarrier mothers at risk of premature ovarian 

failure and FXTAS (fragile X tremor ataxia 

syndrome)

ÅRisk of FXTAS (e.g. maternal grandfather might 

be misdiagnosed as Parkinsonôs disease)

Fragile X syndrome as an example of 

methylation

ÅMethylation switches off FMR1 gene, a key 

brain development gene (epigenetics)

Epigenetics

ÅEpigenetics means gene expression is 

affected (e.g. a gene is switched off, on, up or 

down) by DNA changes that do NOT involve 

DNA sequence changes

ÅCommonest mechanisms are methylation and 

histone de-acetylation
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a.k.a ñpremutationò

X

Fragile X syndrome: premutation

carrier females 

Å56-200 CCG repeats

Å20% risk of premature ovarian failure

Å10-15 % chance of FXTAS (tremor, ataxia)

ÅRisk of passing on a fully expanded CCG repeat 

(>200) increases with length of premutation

Fragile X syndrome: premutation

carrier males

Å55-200 CCG repeats

Å38% risk of FXTAS by age 60

ÅEmerging literature on increased risk of 

neurocognitive problems in premutation males
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ÅFragile X testing remains a stand-alone test

ÅMicroarray does not diagnose Fragile X 

syndrome

For our patients and our population

Identifying the cause of intellectual disability 
2010-2015 (pre-genomic)

Neurology ® 2011;77:1629 ï1635

Rett syndrome (girls) 1%

Rett syndrome

ÅOccurs almost exclusively in girls

Å6-18 months of apparently normal development 

before developing severe problems with 

language, communication, learning

ÅHand wringing and washing  a hallmark.

ÅMilder atypical forms

ÅMicroarray normal

ÅTesting of MECP2 gene via a clinical geneticist

For our patients and our population

Identifying the cause of intellectual disability 
2010-2015 (pre-genomic)

Neurology ® 2011;77:1629 ï1635

Metabolic disorders 7%

Metabolic disorders

ÅMany but all individually rare

ÅRegression a common theme

ÅBlood and urine usually required

ÅMany will be diagnosed on newborn screen

ÅNotable exceptions are creatine transport 

disorders (1% of I.D)  and congenital 

disorders of glycosylation (2% of I.D)

Neurology ® 2011;77:1629 ï1635

For our patients and our population

Identifying the cause of intellectual disability 
2010-2015 (pre-genomic)

Neurology ® 2011;77:1629 ï1635

No cause found
65%

Microarray 10-15%

Metabolic disorders 7%

Rett syndrome (girls) 1%

Fragile X syndrome 2%Prematurity/environmental 7%

Brain malformations 5%
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For our patients and our population

Identifying the cause of intellectual disability: 
genomic era (2015+)

Gilissen et al. Nature 2014; 511, 344

For our patients and our population

Identifying the cause of intellectual disability: 
genomic era (2015+)

Gilissen et al. Nature 2014; 511, 344

For our patients and our population

Identifying the cause of intellectual disability: 
genomic era (2015+)

Gilissen et al. Nature 2014; 511, 344

ÅInherited disease panel (550 genes): $1500

ÅTruSightOne panel/Clinical exome(4813 
genes): $1900

ÅReferral to a multi-D intake meeting


