
Since the completion of the Human Genome
Project, remarkable advances have been
made in understanding the human
genome’s contribution to health and
disease; the wealth of scientific discovery
generated over the past 10 years is
unparalleled in the history of biomedicine,
and the rate of discovery is accelerating.1

The traditional study of single gene
disorders (genetic medicine) has developed
into an understanding of how multiple genes
interact with environmental factors:
genomics. As these advances were initially
greeted with high hopes of early clinical
benefit, it is timely to reflect on how much of
this promise has filtered through to general
practice, particularly in light of The Human
Genomics Strategy Group’s recent report
and policy recommendations about the
adoption of genomic technology in the NHS.2

CURRENTCLINICAL TESTING
The majority of genetic tests in the UK are
still for single gene disorders. Of most
relevance to general practice are the
common autosomal recessive conditions for
which carrier and neonatal disease
screening are offered. The adoption of new
tests and testing strategies in the NHS has
followed careful consideration of research
evidence, much of which occurred in general
practice.3 With advances in technology,
particularly tandem mass spectrometry, the
range of conditions included within the
neonatal blood spot screening test has
expanded (see NHS screening website
http://www.screening.nhs.uk/bloodspot-
england).

Antenatal carrier screening for
haemoglobinopathies and cystic fibrosis has
been successfully integrated into routine
clinical care, although achieving informed
choice in the former has been shown to be
challenging.4 Some genetic tests for adult-
onset conditions already have application in
general practice; there is increasing
evidence for case finding for familial
hypercholesterolaemia, the coagulation
disorders including Factor V Leiden, and
hereditary haemochromatosis, although
uncertainty remains over the utility of
population screening for these conditions.5

PHARMACOGENETIC ANDGENOMIC
DEVELOPMENTS
Pharmacogenetics has frequently been

cited as having significant likely benefit to
general practice, and internationally these
tests are being marketed to GPs. Many
studies have demonstrated effects of single
nucleotide polymorphisms (SNPs) in
metabolic enzymes on commonly
prescribed drugs, including different
classes of antidepressants, nicotine
replacement, and warfarin. CYP2C9 and
VKORC1 SNPs are associated with warfarin
dosage and risk of bleeding; algorithms
exist to calculate warfarin dosage based on
genotype, but further evidence is required
on cost-effectiveness before
implementation.6

Cancer genetics provided early
exemplars of the ‘genetic revolution’
identifying specific genetic mutations
associated with high risk of disease,
particularly in breast, ovarian, and
colorectal cancer. This led to the
development of cancer genetic services in
the NHS and guidelines to identify patients
most likely to benefit from predictive genetic
testing. Identifying more common genetic
variants which explain individual variation in
risk of heart disease, diabetes, and cancer
has proven more challenging. Genome-
wide association studies have
demonstrated associations between SNPs
and the presence of many common
complex diseases in large patient cohorts.7,8

However, most SNPs to date only explain a
relatively small contribution of inherited risk
of disease (<5–10%), and there is much still
to be done to examine how they interact with
common lifestyle factors.9 Despite this,
there are several companies offering direct-
to-consumer testing for panels of SNPs,
providing individual risk reports for many
conditions and suggesting genomically-
based disease prevention advice. The
uncertainty about these risk estimates,
together with the danger of false
reassurance, needs to be balanced against
the technological drive as the costs of
testing come down.10

THE IMPORTANCEOF THE FAMILY
MEDICALHISTORY
Better DNA-based risk models suitable for
use in primary care may still be several
years away. In the meantime, the family
medical history remains the most relevant
genetic risk tool for GPs. The risks of many
serious conditions including a number of
cancers, ischaemic heart disease, and type-
2 diabetes are increased in the presence of
a family history of the disorder, representing
not only shared genetic factors but also
environmental and behavioural exposures.
This risk increases with younger age at
onset and multiple affected relatives. Family
history can also be useful to identify people
at increased risk of certain conditions due to
ethnicity, such as thalassaemia, familial
hypercholesterolaemia, and some cancers.

Yet clinicians continue to neglect the
family history as part of routine diagnostic
assessment and disease prevention.11 Not
all patients require a full three-generation
pedigree which would be considered
standard practice in clinical genetics.
Simple, self-completed family history
screening questionnaires could help to
identify those patients requiring a more
detailed assessment. No validated
questionnaires exist that cover a broad
range of conditions relevant to general
practice12 but they are currently in
development. Other barriers to family
history taking include uncertainty about the
validity of patient reported family history,
although recent data suggest that this is
over-emphasised,13 and concerns about
implications for insurance reports. In
addition, current general practice-based
electronic medical records are not designed
to record or update detailed family histories
although future iterations are likely to start
including suitable tools.

PERSONALISEDDISEASEPREVENTION
The rationale behind genetic risk
assessment, particularly for common
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meantime, the family medical history remains the
most relevant genetic risk tool for GPs.”
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chronic disease, is to tailor disease
prevention advice including disease
screening and lifestyle modification. There
is some evidence that having knowledge of
a family history of a specific condition is
associated with improved uptake of a range
of disease-preventive activities for breast,
colorectal, and skin cancer. But more recent
data from people who have received results
after purchasing direct-to-consumer DNA
tests suggest that it has no impact on
uptake of screening tests, diet, exercise, or
psychological health.14 Therefore, questions
remain about the underlying assumption
that providing disease risk information will
translate simply into healthier behaviours.15

While there are some early examples of
DNA-based tests which have direct
application in general practice, the
predicted flood of genetic tests in the first
decade of the genomic era has not yet
filtered down. Until the genomics of
common disease is further unraveled, we
will not be using DNA-based risk
assessment in routine general practice.
Even when this information is available,
further work will be required to translate
this into effective behaviour change and
disease prevention.

We are unlikely to be using DNA-based
risk assessment in routine general practice

until the genomics of common disease is
further unravelled. Given adequate
resourcing, future developments could
include near-patient tests for specific SNP
panels to support pharmacogenetically-
informed prescribing or tailored cancer
screening. Personalised risk assessment
tools will integrate genomics data with
family history, sociodemographic,
behavioural, and environmental risk factors.
However, even when this information is
available, additional research will be
required to translate this into behaviour
change and more effective disease
prevention.
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“We are unlikely to be using DNA-based risk assessment
in routine general practice until the genomics of
common disease is further unravelled ... However, even
when this information is available, additional research
will be required to translate this into behaviour change
and more effective disease prevention.”
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