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Achondroplasia

e Antenatal diagnosis

e 11n 20 000 live
births

 Medical challenges

e Psychosocial
challenges

e Architectural
challenges

 Mean height
130cm/125cm
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Achondroplasia

Radiographic features
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Achondroplasia: Medical
complications

e Compression FM

. S
e T
. S

eep apnea
noracolumbar kyphosis

ninal stenosis

 Hydrocephalus

« orthopaedic limb deformity
« ENT/Dental

e Obesity
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Achondroplasia: Psychosocial
challenges

 Throughout life

« Multidisciplinary approach

e Support groups

e Peers

e Education of community/health workers

e Discussion of iIssues as arise and
anticipatory guidance
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Achondroplasia: Architectural
challenges

* Modifying environment to suit size
e school desks/chairs

e Occupational therapists

e Devices to aid autonomy
 Modified cars later In life
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Translational Research

o Type Il collagenopathies

e Screening of first 6 patients
e 3 mutations

« 3 different phenotypes

o Lab-Clinical Liaison

e Benefit to families
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Mutations 1n extracellular maitrix molecules

Collagen Xi
COMP Stickler syndrome
Multiple epiphyseal
dysplasia
Pseudoachondroplasia

Matrilin 3
Multiple epiphyseal

dysplasia Collagen Il

Achondrogenesis Il

Hypochondrogenesis

SED congenita

SED Strudwick

Kniest dysplasia
Asporin SED - late onset
Stickler syndrome

Collagen IX
Multiple epiphyseal
dysplasia
Recessive Stickler

Collagen X
Schmid metaphyseal
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Molecular classification of skeletal
dysplasias

Cartilage metabolic Diastrophic dysplasia@88DTD, ATO 2, ACHIB,
19 athways

Local cartilage growthBSFGFR3
regulators
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Type Il collagenopathies

 Achondrogenesis Il

e Torrance type PLSD
 Hypochondrogenesis
 SED congenita

« SEMD Strudwick

e Kniest

o Stickler syndrome

o SED with premature arthritis
* Intermediate phenotypes
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JF

e Seen at age 19 years.

 Stiff and painful joints — ankles, left shoulder,
neck and back over the few years.

 Normal palate and midface. Normal feet.

 Loss of extension both elbows — 10 degree
bilaterally. Prominent interphalangeal joints.

* Ankle pain — operated in 1999 aged 16 years
to remove loose cartilage

* MRI L shoulder — moderate OA in the
superior compartment with multiple intra
articular loose bodies.

« Mutation found: (Gly/Ala) next steps......
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AP knees

Bl

AP pelvis

F= femur
T=tibia

C= calcaneus
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Natural history studies

e CDP-TM (savarirayan et al., 2003)
* Metatropic dysplasia (kannu et al., 2007)

 \Why we can do these studies.
 \Why we must do these studies.

* Ongoing projects (achondroplasia)
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Delineating the natural history
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Metatropic dysplasia: History
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Metatropic dysplasia:
Phenotype
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Metatropic dysplasia:
classification
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Metatropic dysplasia natural
history study
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Metatropic dysplasia:

Pedigrees
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Metatropic dysplasia:
Father and daughter

()
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Patient AC




Metatropic dysplasia:
radiology (AC)
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Patient AC




lent AC: Linear growth
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Patient RC




Metatropic dysplasia
Brother and sister

()

Q)
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Metatropic dysplasia: Patient
MS
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“Lethal” metatropic dysplasia:
Patient GW
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Patient GW: Radiology

>
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Metatropic dysplasia:
Antenatal diagnosis Patient
T™W
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Metatropic dysplasia:
1. ENT/Respiratory Complications
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Metatropic dysplasia:
2. Natural history of spinal changes
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Patient RM: Spinal changes)
e ,




Patient RM: Spinal changes

irsal lat spine

em It
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Metatropic dysplasia
3. Longterm functional outcome
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Metatropic dysplasia:
Conclusions
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Metatropic dysplasia: Conclusions

Kannu..Savarirayan, AJMG, 2007
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Listening to our families
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Listening to our families

Qualitative study looking at experiences of parents at
time of diagnosis of achondroplasia and
pseudoachondroplasia

Structured questionnaire given to each parent in the
home

Families from cities and rural areas

Impact of diagnhosis

Good and bad experiences documented
Main themes extracted for discussion/action
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Listening to our families

 Many parents felt let down by their physicians

o Setting and manner of diagnosis delivery
crucial

* Vivid recall of time around diagnosis
 Time to “expert” consultation important

e Data used to develop information packs for
nealth care workers/families/patients

o Patient input now part of our program to offer
feedback and improve our services
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Listening to our families

 Throughout life

« Multidisciplinary approach (genetic
counsellors)

e Support groups
 Peers
e Education of community/health workers

e Discussion of issues as arise and anticipatory
guidance
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Relevance to common
disease processes
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Is any of this relevant to more
common diseases?

e Widely relevant to common
conditions and disease
processes such as short
stature, osteoarthritis and
0Ssteoporosis
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1. Osteoarthritis “genes”

* Polymorphism in small ECM molecule
(asporin) predisposes Japanese
populations to knee and hip osteoarthritis

 Implications for population genetic
screening, therapeutic management and
prevention targeting of high risk groups
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2. “Genes” for lumbar disc disease

May 2008

(LDD)

LDD caused by degeneration of intervertebral
disks

Common cause back pain/sciatica/spinal
surgery

Functional SNP (1184T-C) in CILP
associated with LDD susceptibility

Effects mediated by inhibition of TGFB1
iInduction of cartilage matrix genes in disks
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3. Osteoporisis ‘genes’
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van Buchem disease
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Osteoporosis “genes”

Sclerosteosis/Van Buchem disease gene (SOST)

Different polymorphisms in this gene associated with
Increased and decreased BMD in elderly Dutch white
men and women (n=2000) at femoral neck and
lumbar spine

Public health implications
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THE CHONDROCYTE AND ITS MATRIX CONSTITUENTS
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“Personalised Genomics”

Disease
Environment
Epigenetlc Phenotype Threshold
factors !
Subclinical
phenotype
Genetic profile

High risk group
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4. Short stature

e Patients presenting with “idiopathic” or
“constitutional” short stature might well
have an underlying skeletal
dysplasia/genetic cause
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1. HYPOCHONDROPLASIA

e Clinical

« Radiographic

« Common mutation
INn 45-50%
(FGFR3;N540K)

e “Familial” short
stature
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HYPOCHONDROPLASIA

Cc
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FGFR and height

e Itis likely that many cases of “familial’
short stature have this condition

e Other polymorphisms in these FGFR
genes (and others such as COL11A1)
probably predispose to final adult height
IN our populations
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Where are we going?
Brave new world?
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The road ahead......

 More prenatal testing options/choices will be
available to families

 Medical conditions such as congenital hip
dysplasia, scoliosis, spinal degeneration, limb
deficiency, osteo-arthritis, club feet, will have
accurate genetic markers identified to allow
selection of embryos through IVF/PGD.

« Ethical issues of who will pay for this technology
and who will decide if it to be employed and for
whom?
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The road ahead......

 More specific/confirmatory genetic tests for
these conditions or predispositions

e Targeted anticipatory counselling regarding
Ifestyles and risk factors to avoid for certain
oredispositions (i.e. arthritis)

e Population screening for predisposition “genes
and polymorphisms

* |ssues of how this will affect our lives,
employment, insurance, marriage prospects?

May 2008 Ravi Savarirayan: Bologna



The road ahead......

o Better treatment/management strategies due to
better understanding of the pathogenesis of
these conditions

o Platform for biomaterial development and new

therapeutic approaches

— Recombinant growth factors and autologous bone
marrow therapy as adjunct to current management

 Further dissection of molecular pathways of the
musculoskeletal system and interacting factors

(environment, sex, age)
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MELBOURNE BONE DYSPLASIA
PROGRAM

« Clinical diagnosis/management
e Basic research

* Applied testing of new research
* Long term natural history studies

* |nternational links for gene tests and
collaborative clinical/molecular projects
(Manchester)

« MCRI Theme Grant over 3 years
In addition to NHMRC Project and ARC
Discovery grants
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MELBOURNE BONE DYSPLASIA PROGRAM

Ethics
Orthopaedics Genetic
Counselling
Endocrinology :
Education

Dentistry

Commercial
Partner
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