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Ten years ago .... UNIVERSITY OF LEEDS

« Shickle D. The Wilson and Jungner principles of
screening and genetic testing . In: Chadwick R, Shickle D,
ten Have H, Wiesing U (eds.). The Ethics of Genetic
Screening . Dordrecht: Kluwer Academic Publishers, 1999,

* Clinical genetics a relatively small clinical speciality

e Some community genetics screening programmes e.g.
PKU, haemoglobinopathies, age-based Down’s

« Human Genome Project underway
» Genes for single gene disorders identified
» Genes for multifactorial diseases identified

 New screening programmes piloted e.g. CF, DMD, Triple
test for Down’s



Ten years ago .... UNIVERSITY OF LEEDS

 ELSI (ethical, legal, social implications) programmes funded
as part of Human Genome Project

 Research on public understanding of science e.g
eurobarometer

* Optimism as genetics becomes more mainstreamed

 Concern about eugenics as genetics becomes more
mainstreamed

* Hype as genetics is portrayed as the ‘holy grail’ and will be
solution for all problems



Definition of Screening UNIVERSITY OF LEEDS

» A selection procedure for further investigation, applied to a
population of symptomatic individuals, with no personal or

family history to suggest that they are at higher risk of the
disease than the rest of population

— Excludes autosomal dominant case ascertainment

e Secondary prevention — to detect disease in pre-

symptomatic individuals to provide more effective treatment
In the early stages of disease

— Neonatal screening for phenylketonuria

* Primary prevention — to identify risk factors or carrier states
— Carrier screening for cystic fibrosis, sickle cell disease
— Predisposition testing for multifactorial diseases



Wilson and Jungner, WHO, 1968 UNIVERSITY OF LEE[;S

1.

The condition sought should be an important health problem.

There should be an accepted treatment for patients with recognized
disease.

Facilities for diagnosis and treatment should be available.

There should be a recognizable latent or early symptomatic stage.
There should be a suitable test or examination.

The test should be acceptable to the population.

The natural history of the condition, including development from latent
to declared disease, should be adequately understood.

There should be an agreed policy on whom to treat as patients.

9. The cost of case-finding (including diagnosis and treatment of patients
diagnosed) should be economically balanced in relation to possible
expenditure on medical care as a whole.

10. Case-finding should be a continuing process and not a “once and for
all” project.
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UK National Screening Committee: Criteria for
appraising the viability, effectiveness and

appropriateness of a screening programme UNIVERSITY OF LEEDS

The Condition
e The condition should be an important health problem

 The epidemiology and natural history of the condition,
iIncluding development from latent to declared disease,
should be adequately understood and there should be a
detectable risk factor, disease marker, latent period or early
symptomatic stage.

« All the cost-effective primary prevention interventions
should have been implemented as far as practicable.

 If the carriers of a mutation are identified as a result of
screening the natural history of people with this status
should be understood, including the psychological
Implications.



UK National Screening Committee: Criteria

for appraising a screening programme UNIVERSITY OF LEEDS

The Test

 There should be a simple, safe, precise and validated
screening test.

« The distribution of test values in the target population
should be known and a suitable cut-off level defined and
agreed.

* The test should be acceptable to the population.

 There should be an agreed policy on the further diagnostic
Investigation of individuals with a positive test result and on
the choices available to those individuals.

* If the test is for mutations the criteria used to select the
subset of mutations to be covered by screening, if all
possible mutations are not being tested, should be clearly
set out.



UK National Screening Committee: Criteria

for appraising a screening programme UNIVERSITY OF LEEDS

The Treatment

 There should be an effective treatment or intervention for
patients identified through early detection, with evidence of
early treatment leading to better outcomes than late
treatment.

 There should be agreed evidence based policies covering
which individuals should be offered treatment and the
appropriate treatment to be offered.

« Clinical management of the condition and patient outcomes
should be optimised in all health care providers prior to
participation in a screening programme.



UK National Screening Committee: Criteria

for appraising a screening programme UNIVERSITY OF LEEDS

The Screening programme

 There should be evidence from high quality Randomised
Controlled Trials that the screening programme is effective
In reducing mortality or morbidity.

 Where screening is aimed solely at providing information to
allow the person being screened to make an "informed
choice" (eg. Down's syndrome, cystic fibrosis carrier
screening), there must be evidence from high quality trials
that the test accurately measures risk.

 The information that is provided about the test and its
outcome must be of value and readily understood by the

Individual being screened.



UK National Screening Committee: Criteria

for appraising a screening programme UNIVERSITY OF LEEDS

The Screening programme

 There should be evidence that the complete screening
programme (test, diagnostic procedures, treatment/
Intervention) is clinically, socially and ethically acceptable to
health professionals and the public.

» If screening is for a mutation the programme should be
acceptable to people identified as carriers and to other
family members.

e 8 other criteria



How have things changed over the

last ten years? UNIVERSITY OF LEEDS

The condition

* Are genetic disorders (still/more of) an important problem?
The test

e Has testing improved?

The treatment

e Has treatment improved?

The Screening programme

* Has the acceptability changed -clinically, socially and
ethically?



Are genetic disorders an important

problem? UNIVERSITY OF LEEDS

 Birth frequency of single gene and chromosomal disorders
IS 2%

o 2-3% of couples have a high risk of a recurring condition In
their children

* 5.50% of the population would develop a genetic or part
genetic disorder by the age of 25

 60% will develop a genetic or part genetic disorder in a
lifetime



Autosomal dominant:

Frequency per 1,000 births UNIVERSITY OF LEEDS

Familial combined hyperlipidaemia 5.0
Familial hypercholesterolaemia 2.0
Dominant otosclerosis 1.0
Adult polycystic kidney disease 0.8
Multiple exostoses 0.5
Huntington's disease 0.5
Neurofibromatosis 0.4
Myotonic Dystrophy 0.2
Congenital spherocytosis 0.2

Polyposis coli 0.1



Autosomal recessive:

Frequency per 1,000 births UNIVERSITY OF LEEDS
Cystic fibrosis 0.4
alpha-1-antitrypsin deficiency 0.2
Phenylketonuria 0.1
Congenital adrenal hyperplasia 0.1
Spinal muscular atrophy 0.1
Sickle cell anaemia 0.1

beta-Thalassaemia 0.05



X-linked recessive:

Frequency per 1,000 births

Fragile X syndrome 0.5
Duchenne muscular dystrophy 0.3
X-linked ichthyosis 0.2
Haemophilia A 0.1
Becker muscular dystrophy 0.05

Haemophilia B 0.03



What is a treatment Iin the context of

genetics UNIVERSITY OF LEEDS

e Genetic interventions

e Other interventions

e Cure

 Managing symptoms/consequences
« Termination of pregnancy

e Counselling



Cystic fibrosis:

Median predicted survival age UNIVERSITY OF LEEDS

Source: Cystic Fibrosis Foundation



Cystic fibrosis:

Survival from age one by birth cohort unNiversITY oF LEEDS

Source: Cystic Fibrosis Foundation



Gene therapy for cystic fibrosis UNIVERSITY OF LEEDS

» Since first CF mutation identified in 1989, gene therapy has
held the promise of a cure for cystic fibrosis

* Progress has been much slower than initially hoped

« Clinical trials - corrected CF gene can be successfully
expressed in the respiratory tract of subjects with CF

« But only for 30 days at best, and at low levels.
« Bronchial epithelial cells have a lifetime of 120 days

* Repeat dosing of the gene therapy will be necessary,
unless lung stem cells can be targeted.

* Delivery systems include using modified viruses such as
adenovirus and adeno-associated virus, or non-viral
systems such as liposomes.



Trend in publication of papers on

‘genes’ or ‘genetics’ UNIVERSITY OF LEEDS
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Trend in publication of papers on

‘genes’ or ‘genetics’ UNIVERSITY OF LEEDS
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Trend in publication of papers on

‘genes’ or ‘genetics’ UNIVERSITY OF LEEDS
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Trend in publication of papers on
‘gene therapy’

UNIVERSITY OF LEEDS

1800 0.0035
1600 M/\ oo
1400 v/\\
// \\’ 0.0025
1000 // 1 0.002
800 / / 1 0.0015
600
// 1 0.001
400
// 1 0.0005
200
O | | | | | | | | | | J [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ O
o N < O o0 [N O (oY} (o] AN
S5 555882283883 8288¢8¢38 288
HHHHHHHHHHHHHHH AN AN AN AN AN
= All 'gene therapy’ % of medline




Trend in publication of papers on

‘gene therapy’
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Trend in publication of papers on

‘human genome project’ UNIVERSITY OF LEEDS
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Trend in publication of papers on

‘cystic fibrosis’ UNIVERSITY OF LEEDS
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Trend in publication of papers on

‘phenylketonuria’ UNIVERSITY OF LEEDS

UK National PKU screening
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Trend in publication of papers on

‘Huntington’s disease’ UNIVERSITY OF LEEDS

0.0006 0.00009

-+ 0.00008
A

0.0005 d
/ 0.00007
00004+ — f —1 0.00006
- 0.00005
00003 +
A - 0.00004
V
0.0002 ﬂ - 0.00003
\ %
/ HD gene identified - 0.00002
0.0001 - - \aA A .
+ 0.00001

1970
1972
1974
1976
1978
1980
1982
1984 |
1986
1988
1990
1992
1994
1996
1998 |

= All 'Huntington's disease' Diagnosis Therapeutics




Trend in publication of papers on ‘genetic
predisposition’ and ‘breast neoplasm’

UNIVERSITY OF LEEDS
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Eurobarometer 1999 UNIVERSITY OF LEEDS

« Detecting hereditary diseases

 Clone human cells or tissue to replace sick cells in a patient
which are not functioning properly

« Human genes into bacteria to produce medicines or
vaccines,

« Genetically modified bacteria to clean spillages of oil or
dangerous chemicals

* Production of foods to give them a higher protein content, to
be able to keep them longer or to change the taste

* Clone animals such as sheep whose milk can be used to
produce medicines and vaccines

* (Gene transfer to make crops more resistant to insect pests



Eurobarometer 1999

(4=totally agree, 3= mostly agree, 2= mostly disagree, ’
1=totally disagree) UNIVERSITY OF LEEDS




Eurobarometer 1999

(4=totally agree, 3= mostly agree, 2= mostly disagree, ’
1=totally disagree) UNIVERSITY OF LEEDS




Eurobarometer 1999

(4=totally agree, 3= mostly agree, 2= mostly disagree, ’
1=totally disagree) UNIVERSITY OF LEEDS




Eurobarometer 1999

(4=totally agree, 3= mostly agree, 2= mostly disagree, ’
1=totally disagree) UNIVERSITY OF LEEDS




Eurobarometer: Using genetic

testing to detect hereditary diseases UNIVERSITY OF LEEDS

‘Mostly’ or ‘totally 1996 | 1999 | Difference
agree’

Useful? 83 72 -11
Risky? 40 38 -2
Morally acceptable? 74 63 -11

To be encouraged? 75 63 -12




Eurobarometer (2002 versus 2005)  UNIVERSITY OF LEEDS

2002 2005



Gene discovery reports in Daily Mall

newspaper (July 2008-June 2009) UNIVERSITY OF LEEDS



Gene discovery reports in Daily Mall

newspaper (July 2008-June 2009) UNIVERSITY OF LEEDS



Gene discovery reports in Daily Mall

newspaper (July 2008-June 2009) UNIVERSITY OF LEEDS



Gene discovery reports in Daily Mall

newspaper (July 2008-June 2009) UNIVERSITY OF LEEDS



Ten years on .... UNIVERSITY OF LEEDS

e Projects to understand the meaning of HGP

« Human Genome Diversity Project underway

* Genes for most single gene disorders identified

» Genes for many multifactorial diseases identified

* Clinical genetics still a relatively small clinical speciality
« A few more community genetics screening programmes
e Less funding of ELSI

* Optimism as genetics becomes more mainstreamed

e Concern about eugenics as genetics becomes more
mainstreamed

* Hype as genetics is portrayed as the ‘holy grail’ and will be
solution for all problems



How have things changed over the

last ten years? UNIVERSITY OF LEEDS

The condition

* Are genetic disorders (still/more of) an important problem?
The test

e Has testing improved?

The treatment

e Has treatment improved?

The Screening programme

* Has the acceptability changed -clinically, socially and
ethically?
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