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Practical Challenges for Clinical 
Genetic Services

• Genetics in the clinic
– What we do in Genetic Medicine that others don’t
– Incorporating research
– Issues we have faced 

• How Genetic Medicine is changing
– Array technologies 
– Pharmacogenetics
– Treatment of genetic disease
– Next generation sequencing
– Concerns about DTC testing



Medical Genetics as a clinical specialty
What we do in genetics that others don’t

• Services for affected patients and families
• All age groups
• All body systems
• Over generations
• Knowledge of rare disorders
• Screening, monitoring and anticipating complications
• Genetic counselling to affected and apparently healthy 

people
• Major source of information
• Education role



Practical Challenges for Clinical 
Genetic Services

• Recognition of clinical/medical genetics as a 
medical specialty

• Recruiting the right people with the right 
background

• Ensuring the curriculum reflects the changing 
nature of the specialty



Genetics Medicine has always incorporated 
research

• Genes mutated in almost all ‘common’ 
monogenic disorders found
– Translated into services for patients

• Diagnostics, risk assessment, anticipatory care

• Genetic clinics were never limited to families 
with chromosomal and single gene disorders

• Complex cohorts collected 
– cancer, clefting, obesity, diabetes, learning disability, 

dementia etc
– pedigrees and phenotypes well documented



Genetics involves whole families and 
information changes over time
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Genetic tests can make a difference 
DMD

DNA tests - effect on numbers at risk

1987 214 families, 929 females at risk

NWR Genetic Family Register

2009 320 families, 308 females carriers



Practical challenges for clinical genetic services
the rise of cancer genetics – now 50% of referrals

Monogenic cancer prone syndromes

VHLNF

Subsets of common cancers

5% monogenic (bowel, ovary and breast 
cancers)



Medical Genetics a changing specialty
Heart disease

Rare forms due to single gene mutations
– Genes causing long QT
– Cardiomyopathy

Defibrillators, drugs etc

Challenge is getting doctors to recognise and refer



Genetic Medicine
a constantly changing discipline

In Genetic Medicine we have faced many of the 
issues being considered today 

– Predictive testing

– Consent

– Privacy 

– Communication

– Unexpected results



Challenges of new technologies and 
applications

• How Genetic medicine is changing
– Array technologies used to investigate 

MR/multiple malformations

– Pharmacogenetics

– Treatment of genetic disease

– Next generation sequencing



Better diagnosis and disease 
characterisation

For causes of 
developmental disorders



Case study

Severe retardation

Seizures

‘mannersitic’ 
behaviour

Unusual hair whorls

Prominent lips

1982 Referral from Paediatric neurologist - Please see this patient who 
has severe developmental delay and seizures. He has had the 
following investigations; TORCH screen, metabolic workup, 
chromosome analysis

Died aged 2 
years



Case study

5yrs

Similar 
appearance to 
brother

Hand wringing

Lip smacking

Severe LD

At 19 yrs 20 
words

Investigations over the 
years

ATRX, ARX, MECP2, 
UBE3A, telomere screen, 
1Mb array. 

Entered in GOLD study

Sister counselled likely XLR inheritance
1 in 2 risk of being a carrier
Decision to have prenatal sexing and TOP of males
Pregnant Dec 2007



245kb deletion eliminates exons 2-15 of MAOA and
all 15 exons of MAOB, NDP remains intact – confirmed with 

Affymetrix V6 array



Clinical implications of diagnosis

April 2010. Admitted to hospital with chest 
infection. Started on antibiotics. Sudden collapse –
transferred to ICU. febrile, hypertensive and restless 
therefore sedated but no improvement ? Small cerebral 
bleed’

Because he has no MAOA/MAOB he responds 
abnormally to certain foods and drugs – life threatening



Incidental findings with serious 
consequences

J Med Genet 2009;46:341–344. 
doi:10.1136/jmg.2008.064972

Patient with 5q23.1 
deletion includes 
APC gene



Challenges of new technologies and 
applications

Pharmacogenetics

Predict  whether a specific drug (dose) will be effective or 
cause complications

Used in RA, IBD, psoriasis, transplantation, leukaemia 
65,000 patients put on this drug every year in UK

Azathioprine

TPMT (Thiopurine methyltransferase) testing detects; 
1 in 200 people who have the deficient genotype and 
develop severe bone marrow problems



Tamoxifen use in BRCA1/2 positive patients 
The effect of CYP2D6 genotype (*4 allele)

and of CYP2D6 inhibitors

Time to recurrence Overall survival
Newman et al Clin Cancer Res. 2008;14(18):5913-8.



Will patients see the use of pharmacogenetic 
testing as drug rationing?



Treatment of Genetic Disease
Many options

Management of complications
Dietary management
Vitamin responsive metabolic diseases
Enzyme therapies
Organ transplantations 
Protein/drug engineering
Gene therapy…….. 
Conventional pharmacology 



Treatment Trials with already licensed drugs

• Marfan Syndrom
– Losartan

• Tuberous sclerosis 
– Rapamycin

• Huntingtons disease
– Dopamine stabilisers
– Dimebon

• NF1 and NF2
– Rapamycin and sorafenib

• FRAX
– fenobam



Practical Challenges for Clinical 
Genetic Services

Next generation sequencing

Miller syndrome

Ng, S.B. et al. Nat. Genet. 42, 30–35 (2010).

Hoischen et al Nature Genetics
aol pub May 2010

Schinzel-Gideon 
syndrome



Personal genomes

NEJM April 1st 2010
Lancet May 1st 2010



Issues to be considered in Clinical Practice 
in whole genome sequencing

• Initial consent 
– Service
– Research – consent to feedback?

• Finding linked to reason for testing or 
research

• Finding incidental to reason for 
testing/research



Issues to be considered in Clinical Practice 
in whole genome sequencing

• Which variants to be reported
• Verification of finding from research lab in QA 

assured lab

• Who feeds back
• Implications for health/screening etc
• Implications for family members
• Testing children



Practical challenges
The rise of Direct to Consumer testing

Potential impact on clinical genetic services

The ‘Worried well’ using limited services



Practical challenges
The rise of Direct to Consumer testing

• ‘Health screening’ with SNPs etc

• Whole genome screening
What about the impact of the $1000 genome?



Concerns about DTC testing

Nature online 28.4.2009
Daily Mail | 29 April 2009





Practical Challenges for Clinical 
Genetic Services

Medical Geneticists must get back in the ‘mainstream’ of 
medicine 

Patients with rare diseases need continuing care and 
treatment, their relatives need our services

We must embrace the new technologies and ensure they 
are used appropriately for our patients

We should engage with patient groups, the public and 
media



Public engagement

Target Groups
– Schools and young people
– Public 

• Broad approach (exhibitions, TV, electronic media)
• In more depth (polls and debates)
• Healthcare professionals and allied groups

– Patient groups and cohorts

© The Wellcome Trust

Public engagement ‘onion’
For a sustainable model of 
public engagement and 
meaningful dialogue, need to 
support all layers
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