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AGENDA FOR 2003

The Human Genome Project of-
fers expanding health opportu-
nities for individuals, families
and communities and creates

new roles for practitioners in a number of
health professions. A draft sequence and ini-
tial analysis of the human genome — the
complete “instructions” for making a hu-
man being  — has been published. By the
end of this year  scientists plan to finish the
entire sequence along with a database of the
most common variations that distinguish in-
dividuals.

Already the genetic cause has been iden-
tified for over 200 single-gene diseases, such
as cystic fibrosis and Duchenne muscular
dystrophy. In the near future, genetic pre-
dispositions to such common diseases as
cancer, heart disease and diabetes might
lead to individualised interventions or
lifestyle advice. In addition, increasing un-
derstanding of disease at a molecular level
will lead to new subdivisions of disease, re-
quiring different treatments. Genetic varia-
tion in individual response to drugs will
bring pharmacogenetics to the fore. 

The Government has recognised the
importance of the science of genetics. In a
speech at an international conference enti-
tled “Genetics and health — a decade of op-
portunity” on 16 January 2002, Alan
Milburn, the Secretary of State for Health,
signalled the Government’s intention to de-
velop modern genetic health services and its
recognition that “genetics will spread from
specialist centres into GP surgeries, health
centres and local hospitals”. Professionals
throughout the health service will need to
become competent in genetics. However, at
present both the science and the practice of
genetics are unfamiliar to most health pro-
fessionals. This means that the health ser-
vice is ill-prepared to take full advantage of
new opportunities for improved health and
health services.

For pharmacists, appropriate training
for them to become involved in pharmaco-
genetic testing is of the most immediate
concern. It has been predicted that genetic

tests for inherited side effects to some of the
most common drugs will be available in
high street pharmacies within a year. These
tests will provide results in under 30 min-
utes from a simple saliva sample. Similar
tests for an inherited predisposition to deep
vein thrombosis could be made available for
use at airports.

RESEARCH PROJECT

In October 2001, the Public Health Genet-
ics Unit (PHGU), part of the Cambridge
Genetics Knowledge Park, was commis-
sioned by The Wellcome Trust, an indepen-
dent biomedical research charity, to develop
a strategy for the education of health profes-
sionals in genetics.

The project has now revealed that,
across a wide range of health professions,
the provision of education in genetics, from
basic understanding of science to inclusion
of some of the ethical, legal and social impli-
cations, is currently not sufficient to provide
an adequate basis for future practice. It re-
ports on work undertaken to review educa-
tion in genetics and from this to proceed to
development of a UK-wide educational
strategy. 

The first phase of the project  was to un-
dertake a needs assessment and review of
current educational provision within the
context of national health policy. This was
completed in June 2002. The second phase,
which involves the development of a na-
tional strategy for education of health pro-
fessionals in genetics, is in progress, and is
funded jointly by the Department of Health
and The Wellcome Trust. 

The main sources for the needs assess-
ment were published policy documents and
literature reviews, other published and un-
published reports, personal contact, and
material published on university and other
websites augmented by e-mail correspon-
dence where possible. A detailed telephone
survey was also undertaken of genetic edu-
cation in establishments providing post-
graduate training and education for nurses.

The wide scope of the work and the rel-
atively short time scale for its completion
meant that it was not possible to be exhaus-
tive in the search for relevant work. How-
ever, the findings are believed to be a
reasonable representation of the current sit-
uation on which to base future strategic
work.

GENETICS AND PHARMACY PRACTICE

Developments in pharmacogenetics are
leading to new opportunities for pharma-
cists to assist in the development of thera-
pies that can be tailored to individual
patients’ needs. Such developments were
recognised in the Royal Pharmaceutical So-
ciety’s “Pharmacists: the scientists in the
high street” information sheet as a particu-
larly important arm in the Government’s
strategy for pharmacists. This strategy,
“Pharmacy in the future — implementing
the NHS plan”, published by the Depart-
ment of Health in 2000, takes as its central
theme the improved use of medicines. Simi-
larly, the Department of Health and Social
Services for Northern Ireland has noted, in
its 2001 review of clinical pharmacy ser-
vices, that the development of pharmacoge-
netics and genomics will “increase the
demand for expert advice and information”.

Pharmacogenetics is the use of the new
science of genomics and genetic informa-
tion in the study and use of clinical medi-
cines. It has important consequences for the
selection of therapeutic agents. The science
is based on information arising from the
Human Genome Project. The human
genome consists of 30,000 to 40,000 genes
arranged on 23 pairs of chromosomes.
These genes are made up of three billion
base pairs, or nucleotides. Variations be-
tween individuals, known as single nu-
cleotide polymorphisms or SNPs occur at
intervals of approximately one in every 300
base pairs. There are potentially, therefore,
10 million SNPs within the genes of any two
individuals.  

These genes provide the code to the
production of proteins in the body and are
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the basis for individual variation. Whereas
they can manifest themselves in outward
appearances such as skin and hair colour, it
is of relevance to pharmacy practice that
they also can result in subtle changes in the
structure of proteins responsible for trans-
port mechanisms, drug receptors and meta-
bolic activity, slightly changing the ways in
which they function. This accounts for the
differences between individuals in their re-
sponse to therapeutic agents. It is envisaged
that diagnostic kits will be developed which
could be used in pharmacies to enable phar-
macogenomic factors to be measured in or-
der to help choose the most suitable
medicine  and dosage schedule for each
patient.

The implications of these developments
are that many pharmacists will need to be
involved in counselling patients to help
them understand and interpret the diagnos-
tic information in their individual situations
and to work in partnership with patients to
optimise their use of medicines. This is in
contrast to the current situation, where little
account is taken of individual genetic varia-
tion and the failure of standard therapies is
quite common.

A small group of experts has been con-
vened by the Royal Pharmaceutical Society
to consider the role of pharmacists in testing
for drug individualisation. It is also consid-
ering a separate possible role for pharma-
cists in undertaking predisposition testing
for disease. A position statement is expected
from the Society in due course.

EDUCATION FOR PHARMACISTS

The undergraduate education for pharma-
cists includes genetics in the extensive basic
science curriculum. In the current indicative
syllabus published by the Royal Pharmaceu-
tical Society there are sections on genetics in
curriculum areas concerned with normal
and abnormal bodily function, and on ge-
nomics and proteomics. Genetics factors

also feature in curriculum areas on the mol-
ecular basis of drug action, clinical thera-
peutics, drug absorption, distribution,
metabolism and excretion, and prospects for
new approaches in therapeutics. However,
there is no consideration of any of the ethi-
cal, legal and social issues involved.  

During the professional training that
takes place in the preregistration year,
consideration of genetic aspects does not
receive prominence and again pharmacoge-
netics and the wider concerns around genet-
ics, which might help to prepare
pharmacists for future practice, are not in-
cluded. Finally, for those pharmacists al-
ready in practice, genetics has not yet been
included in any of the continuing profes-
sional development programmes provided
by the Centres for Pharmacy Postgraduate
Education in England, Wales, Scotland and
Northern Ireland.

Some initiatives aimed at health profes-
sionals in general may be appropriate to
pharmacists wishing to develop their skills
and knowledge before profession-specific
programmes are developed (Panel 1). Some
online resources are also available (Panel 2).

A UK STRATEGY

In September 2002 the second phase of the
project began: to formulate a UK-wide
strategy aimed at developing understanding
and competence in genetics across a wide
range of health professions. A draft docu-
ment for consultation should be ready by
summer 2003. A key feature of the process
will be a series of stakeholder workshops for
target professionals. One of these groups
will be pharmacists, including both hospital
and community practitioners and those in-
volved in education. Educational consul-
tancy for the whole project will be provided
by the Open University Centre for Medical
Education and the perspective of the gen-
eral public will be provided in consultation
with the Genetic Interest Group.

The workshops will be used to gain a
broad consensus on educational require-
ments and to consider how this education
should be provided at all levels from under-
graduate to continuing professional devel-
opment. It is already evident that the
process of education will be complex and
will need to be sustained over many years
until it is thoroughly absorbed into the edu-
cational curricula of all relevant professions.
The breadth and depth of material, from ba-
sic science to the ethical, legal and social as-
pects of the new genetics, and the need to
target professionals at various stages of their
careers, almost certainly mean that a multi-
plicity of methods will be required to sup-
port formal and informal learning. The role
of electronic or web-based resources, the
development of material to support genetics
in the curriculum, and the roles and re-
sources required for more specialised genet-
ics courses or modules will need to be
considered. In addition, information to sup-
port clinical practice as well as other less for-
mal learning opportunities will be
considered. For example, the role of re-
gional medical genetics centre websites in
providing local and general information
support will be evaluated.

Current opportunities and barriers to
education in genetics will also be examined.
For pharmacists there is some level of ur-
gency as genetic testing to inform drug pre-
scription begins to become a reality and,
even now, genetic testing for predisposition
to disease is becoming available over the in-
ternet and in some high street outlets. How-
ever, general threats and difficulties will
arise from the many NHS competing prior-
ities and the current content overload, all
with their own imperatives, evident in pro-
fessional curricula. Delivery of genetics edu-
cation will also be hampered by the lack of
experienced teachers and lack of curriculum
resources.  These two areas will, therefore,
be an early priority for an educational pro-
gramme. 

Panel 1: Current genetics
education with relevance to
pharmacists

The University of Central England in Birmingham produces
modular courses for non-medical health professionals, in-
cluding a module on genes inheritance and health
Imperial College London has an MSc in human molecular ge-
netics and is developing a distance learning version
The Genomics Policy Research Unit, University of Glamorgan
and University of Wales College of Medicine offers an MSc on
genetics, health and society for experienced health and social
care professionals
The University of Nottingham School of Nursing and Acade-
mic Division of Midwifery offers a course genetics in health
and disease for health professionals from all disciplines as
one module in their postgraduate educational programme.
This includes issues biochemistry and advanced molecular
genetics and the influence that these are having on modern
health care provision
Queen Margaret College, University of Edinburgh, offers a
week-long module on understanding genetics

Panel 2: Examples of on-line
resources in genetics of relevance
to pharmacy practice

Understanding gene testing
www.accessexcellence.org/AE/AEPC/NIH/index.html

Medicines and the new genetics
www.ornl.gov/hgmis/medicine/medicine.html

Genetics and your practice
Mchneighborhood.ichp.edu/wagenetics/906317226.html

Department of Health Genetics Unit
www.doh.gov.uk/genetics

Human Genetics Commission
www.hgc.gov.uk

European Society of Human Genetics
www.eshg.org


