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Prescribing medicines safely and effectively represents
one of the greatest challenges for healthcare systems. Pre-
scribing errors are common. A recent prospective obser-
vational study in the UK suggested that 10% of hospital
prescriptions contained errors and that senior doctors
were almost as frequently culpable as those who had
recently graduated [1]. Avoidable adverse drug reactions
are a frequent cause of consultations in primary care,
admission to hospital and increased length of hospital
stay [2, 3]. All healthcare providers should be striving to
provide high-quality prescribing that meets the goals of
being safe, effective, cost-effective and patient-centred
[4].

The reasons for this failure to deliver these optimal
standards of care are multiple but can be broadly divided
into those that surround individuals, such as education and
training and those that relate to the systems in which they
work. The healthcare environment is now increasingly
demanding for prescribers because of the widening choice
of medicines available, expanding indications for drug
treatment, greater complexity of treatment regimens and

associated ‘polypharmacy;, and a more elderly and vulner-
able patient cohort. The other major challenge is the pace
of change in therapeutics. New evidence on effectiveness,
emerging safety signals and altered costs means that what
is considered good prescribing today may not necessarily
be so in a year.

Amidst all of these pressures it is now clear that the
mid-20th century model of training prescribers in medical
school and providing them with books of reference infor-
mation (e.g.national or local formularies) is no longer fit for
purpose. The modern day prescriber will need electronic
drug information that is instantly available and in a logical
format that can interface with the electronic health record
and decision support systems. Bringing these three devel-
opments together has the potential to help prescribers to
improve selection and dosage of drugs, make better pre-
dictions of adverse effects and interactions and will also
help patients to engage more fully in the process of select-
ing and monitoring their own treatment.

However, there is plenty of evidence to suggest that
delivery of information could be improved [5, 6]. A recent
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The e-SPC structure with data content can be co-ordinated with other data sources and knowledge databases, as well as electronic health records (EHR) and
decision support systems (DSS), to implement a new model of electronically supported prescribing. Prescribing decisions may also be influenced by other
national and local factors (e.g.drug pricing and re-imbursement, clinical guidelines, appraisals of cost-effectiveness and formulary decisions). Electronic data

sets ()

report of healthcare in six European member states
(Czech Republic, France, the Netherlands, Sweden, Spain
and the UK) estimated that about 100000 inpatient
adverse drug events could be avoided each year in the six
member states by implementing better electronic drug
services [5]. This would correspond to an annual saving of
€300m in bed days. The potential for improved informa-
tion technology to save money and advance important
political objectives such as patient safety, healthcare
access and continuity of care should accelerate our
efforts to develop new and user-friendly sources of drug
information.

So what might a new electronic system look like? It will
involve several important elements including an electronic
health record (EHR), a computerized physician order entry
system (CPOE) and a highly developed decision support
system (DSS).Each of these elements will have to be under-
pinned by access to an authoritative, standardized, vali-
dated and regularly updated repository of information
about prescribed drugs (dosages, packages and mode of
administration; Figure 1). Although many parts of the elec-
tronic prescribing vision are already in place there is still a
lack of standardized electronic drug information (EDI) that
can be integrated easily into DSS and EHRs. The need for
standardized formats of structure, storage, visualization

and communication of drug information has been high-
lighted in various reports [6, 7].

How can EDI be developed? The European Medicine
Agency (or the national regulatory bodies) currently
require the manufacturers of all medicines to provide a
summary of product characteristics (SPC) prior to the
granting of a market authorization. The SPC contains
detailed information about the medicinal product accu-
mulated during the development process and regularly
updated after approval and can help health professionals
to use the medicinal product safely and effectively. The
current SPCis a chapter-based document available only as
plain free text. Each is available as a single document file
and is published in portable document format running
typically to between 10 and 30 pages. Its length and the
fragmentation of information make them time-consuming
to read and data hard to retrieve. Prescribers simply do not
have the time to consult them as they make rapid ‘point of
care’decisions in clinical practice [8, 9]. Although this infor-
mation provides support for health professionals as they
initiate and supervise treatment safely and effectively, it
falls short of the standardization and detail required to
make accurate predictions on outcome. For example,
adverse effects of medicines need to be described in stan-
dard terms and grouped according to frequency and body
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system that they affect. Dosing decisions require detailed
information about pharmacokinetics in different groups of
patients and drug indications should be described with
specific diagnostic codes for easy linkage to patient data in
EHRs. These problems emphasize the need for a detailed
and carefully structured SPC that is available in a logical
electronic format (e-SPC) that can complement the
increasingly detailed information available in EHRs (e.g.
past diseases and care episodes, current and past medi-
cines, physiological and biochemical data).

A major challenge is that a new e-SPC that offers rel-
evant data to support complex decisions regarding, e.g.
dose selection, will require information about parameters
that are currently not available (or only incompletely) at
the time of marketing. For example, the current SPC gives
insufficient details to allow prescribers to make common
dose adjustments necessitated by factors such as renal
impairment or drug interactions [10, 11] and variations in
pharmacokinetics are not well supported [12, 13]. Provid-
ing these details will involve not only pre-licensing studies
but also careful accumulation of relevant data in the post-
marketing phase. This will have to focus more clearly on
parameters that will be of importance to patients who will
be exposed to the drug,doctors who prescribe it and those
who administer the drugs.

The primary focus of future efforts with improved drug
information should be to support prescribers and patients
but the new e-SPC could also help other groups. These
might include: (i) drug companies or clinical researchers
during pre- and post-registration clinical drug develop-
ment; (ii) clinical researchers who wish to combine existing
EHRs with the results of prospective clinical trials to under-
stand better how drugs produce their beneficial and
adverse effects; and (iii) pharmacoepidemiologists who
wish to understand safety signals derived from observa-
tional studies in large linked data sets. All of these groups
would have access to carefully structured and predictable
information that could be integrated into their own data
sets.

There will be many hurdles to overcome before rolling
out the new era of EDI. The new e-SPC format needs to be
specified and this will require agreement between stake-
holders in the pharmaceutical industry, the regulators and
healthcare providers. Another important stakeholder will
be those who develop CPOE and DSS systems with which
e-SPC would have to integrate. There will need to be an
effective education package created, together with guide-
lines for use in other software systems across European
healthcare institutions. It will be a major task to convert all,
or even a subset of, the existing SPCs to the new format.

While we strongly support the utilization of new tech-
nology to deliver extra layers of safety to the complex task
of prescribing, we also readily acknowledge that such
systems offer the potential to introduce new kinds of
hazards [14, 15].The introduction of CPOE and DSS systems
requires close monitoring to identify potential flaws [16]
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and unanticipated clinical risk situations [15]. Nevertheless,
prescribing-related errors and harm are so common that
we should address these new challenges and not lose sight
of the potential gains that the new electronic prescribing
era will offer [17].

Notwithstanding all of these challenges it is clear that
structured and standardized electronic drug information
that can be easily accessed is vital for future clinical drug
development, clinical drug research and for improving the
prescribing decisions that are made at the point of patient
care across Europe. Such a development will also help to
enhance overall efficiency in the use of healthcare
resources and will establish drug information standards
that will benefit development of medical guidelines and
knowledge bases by medical professional organizations
and universities [18]. This development will not happen
without the input of considerable effort and resource at a
time when budgets are tight. However, looking at the costs
currently imposed by suboptimal use of medicines in
Europe the question should not be ‘Can we afford to do
this?’ but rather ‘Can we afford NOT to do this?’
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