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The labelling of prescription drugs is expected to ensure the safe use ofAbstract
medicines and effect changes in use if such changes are required by new safety
information. However, withdrawal of drugs from the market and data about
medication errors have demonstrated the limitations of labelling as a tool for risk
management. Regulatory initiatives in many countries aim at increasing the
usefulness and use of labelling by healthcare professionals and patients. These
changes in regulations and guidelines, which parallel changes in the approach to
premarketing risk assessment and pharmacovigilance, will result in a more
relevant and extensive characterisation of a product’s safety profile and better
international labelling consistency. But despite improvements in the format of
labelling in some countries, labelling overall continues to be bound to convention-
al layout and restricted in its ability to meet the heterogeneous needs of its
intended audience. Technological developments such as electronic prescribing
and the availability of electronic decision support systems can effectively imple-
ment compliance with labelled conditions of use and safety precautions in the
prescription process. It will be one of the major challenges to make labelling
easily available and suitable for use in such systems. This technology, bar coding
of medicines, and preventive evaluation of labelling and packaging for clarity,
readability and potential confusion can also help reduce medication errors.

Assessment of a product’s risks for disclosure in discussion about the limited effectiveness of label-
labelling and as a basis for advice on safe use is one ling in controlling the use of medicines and in
of the main deliverables of drug development and changing user behaviour when new risks are identi-
pharmacovigilance. Market withdrawals that occur fied.
within a few years after a product has first been

Numerous regulatory and industry initiatives toapproved have nourished concern about the limited
improve the effectiveness of labelling and its availa-amount of safety information available for new
bility for physicians, pharmacists and patients haveproducts at the time of initial marketing. Such with-
been recently implemented or are underway. Thesedrawals, as well as the frequency of medication

errors in clinical practice, have also led to increased include the following.
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• Proposals/initiatives of the US FDA to: change 1. Labelling Content
the format and content of prescription drug label-
ling in general and of the adverse reactions sec- 1.1 Adverse Reactions or Adverse Events
tion in particular;[1,2] require expedited reporting

Adverse drug reactions are generally understoodfor actual and potential medication errors;[3] re-
to be undesirable responses to a drug. However, aquire bar coding of prescription medicines and
causal relationship between an observed type ofcertain over-the-counter (OTC) products and;[4]

event and a drug can usually not be established withrefine the evaluation procedures for proposed
certainty, and it is not necessary to have proof of aproduct names and their potential to contribute to
causal relationship in order to have a duty to warn. Aproduct confusion.[5]

reasonable possibility of a causal relationship[15]

• An electronic labelling distribution initiative of
has, therefore, been defined as the minimum re-the association of the Pharmaceutical Research
quirement for classifying an item as an adverseand Manufacturers of America (the PhRMA
reaction for regulatory/labelling purposes.[15] ThisPaperless Labelling initiative[6]) and of the FDA
concept is reflected in the criteria for the inclusion of(DailyMed initiative[7,8]).
items in the ‘undesirable effects’ section of the EU

• A review of the guidelines for the Summary of SPC: “This section should provide comprehensive
Product Characteristics (SPC) by European information on all adverse reactions attributed to the
Union (EU) regulatory authorities,[9] and the im- medicinal product with at least reasonable suspi-
plementation of an expedited review procedure cion. Adverse events, without at least a suspected
for safety labelling variations at the level of the causal relationship, should not be listed in the
EU[10] and in some EU member states. SPC”.[16]

• New regulations on labelling content and format It is noteworthy that the SPC guideline does not
in Brazil.[11] use an explicit definition of the term ‘adverse reac-

tion’ to describe the criteria for listing items under• New guidelines on the content and format for the
‘Undesirable Effects’. The approach of the FDA isProduct Monograph in Canada.[12]

different. The current regulation uses a definition of• Improvements to container labelling, revision of
the term adverse reaction to describe the content of

brand names prone to misrecognition, and plans
the ‘Adverse Reactions’ section (see table I). In its

for bar coding prescription medicines in Ja-
proposed ‘Requirements on Content and Format of

pan.[13,14]

Labelling for Human Prescription Drugs and Bio-
At the same time, new technologies have become logics’[1] (Proposed Labelling Rule) the FDA revises

available that can increase the availability of label- this definition to be consistent with a definition
ling and its use in medical practice. These include provided in the International Conference on
the use of the internet as a tool to deliver and access Harmonisation (ICH) E2A guideline (see table I).
labelling and, perhaps most importantly, electronic FDA states that it is making the change because
prescribing systems that can automatically connect the current definition has been interpreted to mean
to drug information databases and decision support “that a reaction should be included merely if there is
systems. a temporal association, rather than a reasonable

This article reviews regulatory initiatives and causal association”.[1] According to the FDA, “this
trends related to safety labelling, and discusses the has resulted in the inclusion of information that is
impact of new technologies on the effectiveness of not meaningful to prescribers and which dilutes the
labelling. Special emphasis is given to aspects that usefulness of the clinically meaningful informa-
affect the suitability of labelling as a tool for tion”, whereas “the revised definition would clarify
pharmacovigilance and risk management, and for that at least a reasonably plausible causal relation-
the prevention of medication errors. ship must exist between a drug and a noxious and
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Table I.  Definitions of the term ‘adverse reaction’

US: Current definition in 21 CFR 201.57

“An adverse reaction is an undesirable effect, reasonably associated with the use of the drug, that may occur as part of the
pharmacological action of the drug or may be unpredictable in its occurrence.”

US: Revised definition in Proposed Labelling Rule[1]

“An adverse reaction is a noxious and unintended response to any dose of a drug product for which there is a reasonable possibility
that the product caused the response (i.e. the relationship cannot be ruled out).”

Definitions and Interpretations in ICH Guideline E2A: “Clinical Safety Data Management: Definitions and Standards for
Expedited Reporting”[15]

“II. DEFINITIONS AND TERMINOLOGY ASSOCIATED WITH CLINICAL SAFETY EXPERIENCE
A. Basic Terms
2. Adverse Drug Reaction (ADR)
In the pre-approval clinical experience with a new medicinal product or its new usages, particularly as the therapeutic dose(s) may not
be established: all noxious and unintended responses to a medicinal product related to any dose should be considered adverse drug
reactions.
The phrase ‘responses to a medicinal products’ means that a causal relationship between a medicinal product and an adverse event is
at least a reasonable possibility, i.e. the relationship cannot be ruled out.
Regarding marketed medicinal products, a well-accepted definition of an adverse drug reaction in the postmarketing setting is found in
WHO Technical Report 498 [1972] and reads as follows:
A response to a drug which is noxious and unintended and which occurs at doses normally used in man for prophylaxis, diagnosis, or
therapy of disease or for modification of physiological function.
III. STANDARDS FOR EXPEDITED REPORTING
A. What Should be Reported?
1. Single Cases of Serious, Unexpected ADRs
… All cases judged by either the reporting healthcare professional or the sponsor as having a reasonable suspected causal relationship
to the medicinal product qualify as ADRs. …. The expression ‘reasonable causal relationship’ is meant to convey in general that there
are facts (evidence) or arguments to suggest a causal relationship.”

unintended response for the response to be included a product, and in deciding if treatment with a prod-
as an adverse reaction in the ‘Adverse Reactions’ uct needs to be stopped in case of an event. It would
section of labelling”. [1] also cause further international labelling disharmon-

isation. From a labelling viewpoint it would be moreIn the description of the rationale for the change,
practical to interpret the concept of reasonable pos-the FDA has not discussed the effect of the text in
sibility/suspicion as meaning “that there are factsparentheses in the revised definition, “(i.e. the rela-
(evidence) or arguments to suggest a causal relation-tionship cannot be ruled out)”, on the content of the
ship”.[15] This alternative interpretation is also found‘Adverse Reactions’ section. In fact, in its rationale
in the ICH E2A guideline[15] (see table I).the FDA uses a truncated version of the new defini-

tion that omits the wording in parentheses. Important considerations on the level of evidence
Interpreting a reasonable possibility of a causal for listing an item as an adverse reaction can be

relationship as the inability to rule out such a rela- found in the report of the Council for International
tionship does not provide a suitable criterion for Organizations of Medical Sciences (CIOMS) III/V
inclusion of items in labelling under conditions working group.[17] While the report concludes that
where there is usually insufficient information for a “it is not possible to specify exactly when an associ-
satisfactory evaluation. Under such conditions, this ation becomes well established”, it lists factors to be
interpretation could require the inclusion as adverse considered when weighing the evidence for a causal
reactions of, for example, the vast majority of events relationship. The working group also adopted the
from spontaneous postmarketing reporting, as well principle that new safety information should be in-
as clinical study events for which no proof of an- cluded in labelling the sooner, i.e. with less evi-
other cause is available. Such lists of reactions/ dence, the more relevant it is. This is expressed in
events would be largely useless for healthcare pro- the form of a list of criteria for lowering the thres-
fessionals and patients in assessing the risk of use of hold for inclusion: medical seriousness of the risk;
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clinical utility of new information; availability of experience tables with mere events, using reporting
rate and, in some cases, clinical investigator causali-other treatments; the extent of use; and the fact that a
ty assessment as the only criteria for inclusion. It isproduct may commonly be used for relatively trivial
also not compatible with defining the inability toconditions, for treatment of symptoms or for preven-
rule out a causal relationship as the sole criterion fortion.
labelling an item as adverse reaction.When adhering to the above principles (i.e. not

A change-over to reaction lists for clinical studyrequiring proof of a causal relationship, requiring at
safety experience would be a significant step towardleast reasonable suspicion, and including an item the
worldwide labelling consistency.earlier the more relevant it is) and referring to these

principles in the supporting rationale provided to
1.2 Frequency of Adverse Reactionsregulatory authorities, companies will usually find

acceptance of their labelling decision worldwide.
Lists of suspected adverse reactions with best

Only rarely will regulatory authorities disagree and
estimates of their expected frequency are an essen-

determine that, in their assessment, the item has not
tial element of labelling in countries such as the EU

(yet) crossed the threshold for inclusion. Overall, for
member states where full-disclosure patient infor-

postmarketing additions to the list of adverse reac-
mation is required to inform the users about the risks

tions, this approach allows companies to achieve a
involved in taking a medicine.

fairly consistent labelling outcome worldwide.
To generate the best possible information for

So far a similar degree of consistency cannot be patients, these estimates should reflect the portion of
achieved for the presentation of safety experience events that is attributable to the product and not
from clinical trials for new products or new uses. include the ‘background noise’, which is often in-
The US and Canadian regulatory authorities usually cluded in event reporting rates from clinical trials.
have preferred lists of adverse events while most Ideally, the excess rates of reported events com-
European countries have traditionally requested lists pared with placebo are used as a starting point for
of reactions. This difference in approach affects frequency estimates. To accommodate for the low
labelling worldwide since both North American and precision of such estimates, frequencies are typical-
European labelling, or elements of it, are often used ly not presented as exact percentages but in catego-
by companies as templates for submission of label- ries such as the ones proposed by EU guide-
ling in other markets. lines,[16,18] in the new Canadian Product Monograph

guideline,[12] and the CIOMS III/V guidelines.[17]The revised definition of the term ‘adverse reac-
tion’ in the Proposed Labelling Rule and FDA’s In US labelling, more common adverse events
‘Draft Guidance on the Content and Format of the from clinical studies are typically presented in tables
Adverse Reactions Section of Labelling for Human with event reporting rates for product, comparators
Prescription Drugs and Biologics’[2] (Draft AR Sec- and placebo, as available and appropriate. It is ex-
tion Guidance) appear to indicate a change in the pected that healthcare professionals use these ‘raw
FDA’s approach. The draft guidance states that data’ to estimate the likelihood of an adverse reac-
items should be selected for presentation “based on tion. There is no indication that the FDA is changing
factors such as frequency of reporting, whether the this approach. So future US labelling might be cha-
adverse reaction rate for drug exceeds the placebo racterised by lists of adverse reactions, with the
rate, extent of dose-response, extent to which the frequency of more common reactions from clinical
adverse reaction is consistent with the pharmacolo- studies illustrated by event reporting rates. This
gy of the drug, timing of the reaction relative to time approach may lead to apparent labelling inconsis-
of drug exposure, and whether the adverse reaction tencies if such event rates are presented out of
is known to be caused by related drugs”. This is not context and a reaction is, for example, listed in the
compatible with populating clinical study adverse US in a ‘most common’ category (defined by a rate
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cut-off of, e.g., 3%) but ranks in the EU under ‘undesirable effects’ section of the SPC. The sum-
‘uncommon’ (<1%) because of its low excess re- mary report of a working group of the heads of EU
porting rate over placebo. regulatory authorities on a European risk manage-

ment strategy[20] discusses, however, the need for a
1.3 Additional Safety Information ‘Pharmacovigilance Specification’ at the time of

marketing authorisation – a document also proposed
Current labelling regulations and guidelines for in the draft ICH guideline on Pharmacovigilance

prescription medicines are rather unspecific and Planning (E2E).[21] The characterisation of known
non-demanding with regard to information to be risks and areas for further evaluation described in
presented in the adverse reactions section over and such a Pharmacovigilance Specification can be ex-
above the listing of reactions and their frequencies. pected to lead to a more detailed discussion of
In contrast, the FDA’s Draft AR Section Guidance[2]

known risks and the absence of reliable safety infor-
expresses very clear expectations about information mation in labelling worldwide, consistent with the
to be provided. Based on this document, this section information required by the FDA’s Draft AR Sec-
should include a discussion of the following: tion Guidance.
• The dose response of reactions and a description

of how it was investigated. 2. Labelling Format and Delivery
• The change of adverse reaction rates with contin-

ued use, and the emergence of reactions with
2.1 Finding New Informationlong-term use.

• For clinically important reactions that are not Labelling is living information and needs to be
addressed under ‘warnings’ and ‘precautions’: reviewed regularly for new information, particularly
factors that may affect their rate or severity; for new instructions for use (e.g. precautions). A
required interventions; and their nature (if neces- review of US MedWatch reports showed that most
sary to explain its clinical significance). drugs had one to six safety-related labelling updates

• Reliable information about observed differences between the annual printings of the Physicians’
in reaction rates in various demographic groups Desk Reference.[22]

and disease subsets, and about the lack of observ- Currently, labelling texts do not generally pro-
ed differences for certain demographic groups vide support for finding updated information. Label-
and disease subsets where concerns about differ- ling relies on other communication systems to get
ences are greatest (e.g. in patients with renal or news out. Labelling changes of exceptional impor-
hepatic failure, patients receiving concomitant tance are brought to the attention of healthcare pro-
medications) – with a requirement to disclose and viders via ‘Dear Healthcare Professional Letters’
explain any absence of reliable information. and/or other special communications such as publi-

• Significant differences in the profile between dif- cation in professional journals, on web sites and in
ferent indications and formulations, respectively. other media. Some countries have systems in place
This list of topics is to be read in the light of the to point out every safety labelling change to health-

FDA’s concept paper on Premarketing Risk Assess- care professionals. In Japan, for example,
ment,[19] which discusses the methodology and fea- prescribers of a product are informed by companies
sibility of the analyses necessary to address the about all safety changes and their rationale;[23] the
points raised in the draft labelling guidance. US MedWatch system offers the option to subscribe

The new Canadian Product Monograph guideline to e-mail notifications of FDA-approved safety
provides a very similar list of items for discussion in changes. In its Proposed Labelling Rule,[1] the FDA
the adverse reaction section.[12] also announced plans to require highlighting of re-

EU regulatory authorities have not released any cent labelling changes in regular prescribing infor-
more detailed requirements for the content of the mation texts. A similar proposal has been made for

 2004 Adis Data Information BV. All rights reserved. Drug Safety 2004; 27 (8)



584 Fontaine

European patient information leaflets by a joint Information design techniques such as those pro-
working group of the European EMEA/CPMP with posed for patient labelling by the Communication
patients’ organisations.[24] While such an approach Research Institute of Australia[29] have been suc-
has its obvious limitations, in a paper labelling sys- cessfully used to improve the readability of patient
tem (inability to show changes that pre-date a rolling leaflets and could also be applied to prescribing
baseline version), it has great potential on an elec- information texts.
tronic platform where readers could scroll back in An even more fundamental solution for readabili-
time to get a cumulative view of all changes since ty problems may lie in progressing from the tradi-
they last reviewed the document. The FDA’s pub- tional two-layered labelling systems – with one doc-
lishing of labelling histories on its Drugs@FDA ument for healthcare professionals and one for pa-
web site,[25] or EMEA’s posting of ‘steps taken after tients – to three-layered or even multi-layered
authorisation’ as an element of the European Public models, either paper-based or using a combination
Assessment Report (EPAR)[26] may be seen as good of paper and electronic media. The new Canadian
first steps in this direction. Monograph guidelines[12] establish three-layer label-

ling with patient information (focused on most im-
2.2 Readability portant information), a traditional prescribing infor-

mation level and a level of scientific information. InTo ensure that labelling is reader-friendly and
1999 Kahn[30] discussing the implications of the usereferred to as the primary source of medication
of MedDRA (Medical Dictionary for Regulatoryinformation, its content and format must be easy to
Activities) for safety reporting and labelling, pro-read and navigate. Current labelling structures gen-
posed the development of three-layered labelling,erally work best when populated with limited infor-
including a prescriber-friendly format and a separatemation. Legibility, understandability, and navigabil-
MedDRA-based manufacturer/regulator level usedity are the keys to readability. Even if very well
to determine the expectedness of adverse events forwritten, the presentation of large amounts of infor-
regulatory reporting purposes. In 2003, Waller andmation in the usual conservative labelling structure
Evans[27] published a proposal for a three-layeredand layout will often reduce readability. This is not
model for EU labelling, with the scientific level ofonly a concern for patient leaflets, and full-disclo-
information available via the internet.sure EU patient leaflets in particular, but can also be

Multi-layered labelling could even provide aa problem for HCP information texts. Criticism of
platform for lists of clinical study events and theirtheir readability have both been voiced for the US
reporting rates in addition to lists of adverse reac-prescribing information[1] and for the EU SPC.[27]

tions with their frequencies, and have room for aThe FDA acknowledged these concerns in its
detailed discussion of the evidence for postmarket-Proposed Labelling Rule. The FDA suggests,
ing additions to the list of reactions. It could allowamong other changes, the addition of a table of
the inclusion of high-granularity lists of reactions atcontents, a reorganisation of the text structure to
the MedDRA ‘Preferred Term’ level in addition tobring more relevant information forward, and the
lists using terminology flexibly, optimised for in-addition of a very brief ‘highlights’ section that is
forming healthcare professionals. Such featuresintended to show selected information of greatest
would both increase the credibility of labelling withimportance for prescribers.[1] Industry has expressed
the medical community and make labelling (andconcern that this ‘highlights’ section will be relied
core data sheets) a better reference for the pharma-upon too much by healthcare professionals.[28]

covigilance dialogue between companies and regu-Even when adhering to a one-document approach
latory authorities.for prescribing information, there should be other,

If labelling is not redesigned, other sources ofequally or even more effective means to lead readers
product information will grow even more importantto the most important information than excerpting.
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and reduce the effectiveness of labelling for risk pounding; dispensing; distribution; administration;
management. These sources include pocket guides education; monitoring; and use”.
for healthcare professionals, medication books for This definition stresses that medication errors can
patients, information offered on the internet and for occur at any level of the medication system. Med-
electronic office, pharmacy and hospital information ication errors do not only result from factors that are
systems, which may not be fully consistent with under the control of manufacturers, regulatory au-
labelling, and not current. thorities, repackagers and distributors, such as simi-

larities of product names, product/package/contain-
er design, and the clarity/readability of labels and3. Labelling and Medication Errors
instructions for use. Medication safety also depends
on the quality of verbal and written communication

Labelling information design and labelling/pack- between healthcare professionals, and between
aging design have been identified both as factors healthcare professionals and patients, and on staff-
causing or contributing to medication errors, and as ing, training, equipment and the quality of, and
instruments to reduce the likelihood of medication compliance with, procedures. To what extent these
errors. factors contribute to or help to prevent medication

An analysis of 265 reports of medication errors errors and/or harm depends on the individual set-
performed in 2001 by the FDA attributed 20% of the ting.
reported errors to labels/labelling (including 1.9%

The complexity of situations and factors leadingattributable to the package insert and printed or
to specific medication errors is well illustrated byelectronic reference material). Three percent of the
the medication error analyses published on the weberrors were attributed to packaging or design, and
site of the FDA’s Division of Medication Errors and13% to name confusion (including 10.3% to propri-
Technical Support.etary name confusion). The remaining 64% were

Both (proactive) testing and the evaluation ofattributed to other factors such as communication
spontaneous error reports can help identify the needproblems (19%) and human factors (42%, including
for a redesign of a product’s information, labellingknowledge or performance deficits, miscalculations,
and packaging to reduce the likelihood of med-and transcription errors).[31]

ication errors.Currently, there is no internationally accepted
regulatory definition of the term medication error. In January 2004, the US Institute for Safe Med-
The following definition of the US National Coordi- ication Practices (ISMP) listed only seven countries
nating Council for Medication Error Reporting and with established specific medication error reporting
Prevention (NCC MERP) has, however, been adopt- programmes.[32] However, medication error infor-
ed by the European Foundation for the Advance- mation that may indicate a chance or need for label-
ment of Healthcare Practitioners, and has been used ling/packaging improvements may also be obtained
by the FDA in its proposed rule on Safety Reporting through traditional adverse event reporting pro-
Requirements for Human Drug and Biological Prod- grammes. In its Proposed Safety Reporting Rule, the
ucts[3] (Proposed Safety Reporting Rule): “A med- FDA reports that it receives approximately 3000
ication error is any preventable event that may cause reports of medication errors annually through regu-
or lead to inappropriate medication use or patient lar adverse event reporting programs. The FDA
harm while the medication is in the control of the remarks that event reports in most cases do not, or
healthcare professional, patient, or consumer. Such not explicitly, identify associated medication errors.
events may be related to professional practice, Therefore, the FDA sees a need to ask pharmaceuti-
healthcare products, procedures, and systems, in- cal companies to report both ‘actual’ and ‘potential’
cluding prescribing; order communication; product medication errors as part of their postmarketing
labelling, packaging, and nomenclature; com- safety reporting obligations.[3]
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Since medication errors are preventable, the FDA critical elements of labels and labelling (e.g. dosage
proposes that they be subject to expedited reporting. and administration sections) – an approach chosen,
The requirements would, however, only cover do- for example, for patient labelling in the EU and in
mestic (US) error reports and appear to be limited to Australia. Other measures to reduce the likelihood
reports related to marketed products. of medication errors should also be taken into ac-

count, including differentiating colour schemes forThe FDA’s main criterion of differentiation be-
packs and labels to reduce confusion between differ-tween actual and potential errors is the existence of
ent strengths and dosage forms; the use of pharmacyan identifiable patient who is, or would have been,
labels even on patient packs to identify the patient,affected by the error. A potential medication error
the indication and prescribed dosage; a more inten-would be defined as an “individual case safety re-
sive review of product names for potential confusionport of information or complaint about product
before approval; bar coding; and the use of electron-name, labeling, or packaging similarities that does
ic prescribing in conjunction with electronic patientnot involve a patient”. This definition would oblige
records and decision support systems.companies to report only those potential errors that

The implementation of such measures shouldare related to factors under their and/or the FDA’s
allow medication error reporting requirements tocontrol.
focus on events that are explicitly classified byFor both error types, a full data set would be
healthcare professionals or patients/consumers asrequired (with the exception of data not asked for by
errors or potential causes for error. In the presencedefinition, i.e. existence of a suspected adverse reac-
of such measures, there may also be no need totion or of an identifiable patient, respectively). If
require expedited reporting for all actual and poten-this is not available for initial reporting, an active
tial errors.query would need to be initiated to complete the data

set for follow-up reports.
4. New Technologies

A labelling-related question that these require-
ments raise is about the basis on which erroneous Paper-based labelling and compendia, web pub-
use would be defined if the original notification by a lishing and electronic distribution of labelling docu-
healthcare professional or patient does not explicitly ments constitute ‘pull systems’ requiring an active
classify an event as associated with an error, but step to access labelling and, therefore, unable to
describes a use that does not conform with approved guarantee attention to safety information. This im-
labelling. In this case, since an important character- portant weakness of labelling as a risk-management
istic of an error is its unintendedness, assumptions tool can only be overcome by forcing labelling
would need to be made about the intentions of a information to be acknowledged during the pre-
medication user. When categorising such cases, scription process. This can be achieved by more
companies might be bound to assume that the use of conventional administrative measures like those
the product was always intended to be compliant listed by the FDA in its concept paper on risk-
with approved labelling, while its labelledness is not management programmes[33] or, at least partially, by
necessarily a binding condition for actual clinical utilising electronic prescribing technology. This
use. In this context, it is interesting to note that the technology, in conjunction with electronic patient
NCC MERP definition of medication errors does not records, has the potential to greatly improve the
even include the concept of unintendedness. effectiveness of labelling.

The complexities and problems associated with Many of the current electronic prescribing sys-
medication error reporting requirements should be tems include, or can connect to, decision support
discussed in the light of available alternative or modules that can compare patient data against infor-
additional approaches to identify options for the mation in a drug information database to identify
improvement of labelling/packaging, i.e. testing of inappropriate dosing, the presence of contraindica-
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tions, the potential for interactions, etc.[34] In such FDA’s DailyMed initiative[7,8] appears to lay the
decision support systems, product information does conceptual and technical foundation for the neces-
not (only) reside in the form of conventional text but sary link between original labelling and decision
as ‘computer readable’ bits of information. An ex- support systems in the US. Similar technology-
ample of how information is represented in a deci- based or conventional regulatory efforts may be
sion support system can be found on the web site of expected in other countries.
the German Institute of Medical Documentation and
Information.[35] 5. Conclusions

The use of electronic prescribing systems – with
Regulatory initiatives in many countries will in-various levels of sophistication – is rapidly increas-

crease the usefulness and use of labelling by health-ing in physician offices, pharmacies and hospitals.
care professionals and patients. These initiativesThis technology is even available for wireless
parallel changes in the approach to pre-market riskhandheld devices that can be networked with office
assessment and pharmacovigilance, and appear tosystems. The use of portable patient records residing
aim at a more relevant and extensive characterisa-on, or accessible through, ‘patient cards’ (chip-
tion of a product’s safety profile, at an earlier pointequipped plastic cards the size of a credit card) can
in a product’s life cycle. The possible change-overoffer the opportunity for automated medication safe-
to lists of adverse reactions to describe clinical studyty checks in any pharmacy or at any other point of
experience in the US would help to improve interna-care.
tional labelling consistency. But despite better deliv-

The significance of such developments for label- ery of labelling through use of electronic media and
ling and its potential role in risk management is improvements of labelling format in some countries,
3-fold. First, these technologies have the potential to labelling overall continues to be bound to conven-
establish a ‘push system’, incorporating labelled tional layout and restricted in its ability to meet the
conditions of use and safety advice in the prescrip- heterogeneous needs of its intended audience. This
tion process without requiring an unrealistic level of limits its attractiveness when compared with alter-
attention by time-pressured healthcare profession- native sources of product information. Perhaps most
als. Secondly, such systems can, or will be able to, importantly, official labelling systems have not yet
provide many of the functions and features neces- been effectively linked to electronic prescribing and
sary for effective risk management: the capability clinical decision support technology. Making use of
for automatic notification of both patients and these technological developments could greatly im-
healthcare professionals about new information to prove the effectiveness of labelling for risk manage-
be reviewed, verification of the availability of labor- ment and in reducing medication errors.
atory and other monitoring results as a pre-condition
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