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Introduction >=] Aims

AQuick Cookds tour of the
revolution as it relates to intellectual disability

A causes of intellectual disability

A Warning signs and early detection of
developmental disability

A Red flags and when to investigate

A When to refer

A Role of the GP in ongoing management of
intellectual disability

A National disability insurance scheme: what is
the GPO6s role?

A There are multiple avenues available for a GP
to help families with intellectual disability

A Is the genetic testing revolution relevant to
GPb6s?

JIs it intellectual disability or is it . . .
mental retardation? FriedrichMiescher(1869)

AfiMent al retardationdo no |
AfnDevel opmental disability
AAlntellectual disabilityc¢
ONucleire
A Simple definition is 1Q < 70 on an individually
administered IQ test, onset < 18 years.

A 1-2.5% of the population have an IQ < 70
A 0.5% of the population have an IQ < 50

A M ratio 1.3:1 T
11869
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Why investigate?

Understanding the condition and its prognosis
guides optimal management

Enables targeted evaluation for known associatio

Enables targeted surveillance for known
complications

Advice about recurrence or risk to the extended
family

Increasing use of prenatal diagnosis and PGD
Support organisations

Establishing a specific cause allays concerns abo
other possible causes such as events during
pregnancy

What % of the cause d
13 years genetic intellectual
disability solvable in

'ﬁ 2015%7??
2001 2003 2008 2010 2012 2014 I

130 years
i e TE

1993 1997

Identifying the cause of intellectual disability
20102015 (pregenomic)

Brain malformations 5%\

Microarray 1015%
Prematurity/environmental 7% — R Fragile X syndrome 2%

~__——Rettsyndrome (girls) 1%
Metabolic disorders 7%

No cause found
65%
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Microarray 1015%
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ARTICLE

Consensus Statement: Chromosomal Microarray
Is a First-Tier Clinical Diagnostic Test for Individuals

with Developmental Disabilities or Congenital Anomalies
David T. Miller,'*
Nigel P. Carter,

Margaret P. Adam,23 Swaroop Aradhya, Leslie G. Biesecker,® Arthur R. Brothman,s
a an E. Fichler,’® Charles J. Epstein,'!
Ada Hamosh,!* Laird Jackson,'*
James H. Teppert
Michael S. Watso

2 re
Christa Lese Martin,2 and David H. Ledbetter*
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
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Severe intellectual disability
Karyotype normal

Severe intellectual disability
Karyotype normal
microdeletion syndrome on array
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Common array abnormalities

A16p11.2 deletion
A 16p11.2 duplication
A1qg21.1 deletion

A1g21.1 duplication
A22g11.2 duplication
_ 3 A2p16 deletion (fANR)
BATES — A15q11.2 deletion
Severe intellectual disability / \ AMany more

Karyotype normal,
microdeletion syndrome on array

Identifying the cause of intellectual disability .f Fragile X syndrome
20102015 \

A 2% of intellectual disability

A 1in 3600 males

A Usually no early dysmorphic features

A With time, long face, protuberant ears and
enlarged testes

A Autistic features common

A Carrier mothers at risk of premature ovarian
failure and FXTAS (fragile X tremor ataxia

Fragile X syndrome 2%

syndrome)
A Risk of FXTAS (e.g. maternal grandfather might
6_ / be misdiagnosed as Parkir

Neurology ® 2011:77:1629 i 16355A PATHOLOGY
For our patients and our population

Fragile X syndrome as an example o

methylation Epigenetics
. omam ‘ A Epigenetics means gene expression is
Vi affected (e.g. a gene is switched off, on, up or
down) by DNA changes that do NOT involve
DNA sequence changes
A Commonest mechanisms are methylation and
histone de-acetylation

A Methylation switches off FMR1 gene, a key
brain development gene (epigenetics)
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EPIGENETIC MECHANISMS HEALTH ENDPOINTS
e aflected by these factors and processes: — . « Cancer

. i utero, chidhood) =
+ Environmental chemicals P
+ Drugs/Pharmaceuticals 3

0NF

Autoimmune disease
* Mental disorders
* Diabetes.

EPIGENETIC
Jy FACTOR

Methy! group (an epigenetic factor found
n some detary sources) can tag ONA
and activate of repross gons.

HISTONE TAIL

GENE

DNA accessitle, gene active

Histone modification
The binding of epigenetic factors to histone “tails™
alters the extent to which DNA is wrapped around

Histones are protens around which | HISTONE )
wind for and . gene inactive histones and the availabilty of genes in the DNA
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Fragll X synorme (-200)

Nature Reviews | Genetios

Fragile X syndrome: premutation
carrier females

A 56-200 CCG repeats

A 20% risk of premature ovarian failure

A 10-15 % chance of FXTAS (tremor, ataxia)

A Risk of passing on a fully expanded CCG repeat

(>200) increases with length of premutation

Fragile X syndrome: premutation
carrier males

A 55-200 CCG repeats

A 38% risk of FXTAS by age 60

A Emerging literature on increased risk of
neurocognitive problems in premutation males
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A Fragile X testing remains a stand-alone test

A Microarray does not diagnose Fragile X
syndrome

Identifying the cause of intellectual disability
20102015 (pregenomic)

___——Rettsyndrome (girls) 1%

Neurology ® 2011:77:1629 i 16355A PATHOLOGY
For our patients and our population

Rett syndrome

A Occurs almost exclusively in girls

A 6-18 months of apparently normal development
before developing severe problems with
language, communication, learning

A Hand wringing and washing a hallmark.

A Milder atypical forms

A Microarray normal

A Testing of MECP2 gene via a clinical geneticist

Metabolic disorders

A Many but all individually rare

A Regression a common theme

A Blood and urine usually required

A Many will be diagnosed on newborn screen

A Notable exceptions are creatine transport
disorders (1% of 1.D) and congenital
disorders of glycosylation (2% of 1.D)

Neurology

Identifying the cause of intellectual disability
20102015 (pregenomic)

Metabolic disorders 7%

Neurology ® 2011:77:1629 i 1635SA PATHOLOGY
For our patients and our population

Identifying the cause of intellectual disability
20102015 (pregenomic)

Brain malformations 5%\

Microarray 1015%
Prematurity/environmental 7% — R Fragile X syndrome 2%

~__——Rettsyndrome (girls) 1%
Metabolic disorders 7%

No cause found
65%
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Identifying the cause of intellectual disability:
genomic era (2015+)

&
Gilissen et al. Nature 2014; 511, 344 ool
SAPATHOLOGY

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
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Alnherited disease panel (550 genes): $1500

A TruSightOne panel/Clinicaéxome(4813
genes): $1900

A Referral to a multD intake meeting

10



