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Abstract Pharmacovigilance is more than spontaneous reporting alone, and the evalu-
ation of marketed medicines is more than just pharmacovigilance. The position-
ing of a drug usually takes place during the years following introduction, when
worldwide experience has accumulated. Originally a modest appendix of drug
regulation, pharmacovigilance has become a major activity. The provision of the
information needed for the evaluation of the benefits and risks of drugs is in the
first place a scientific challenge. In addition, there are important ethical, logisti-
cal, legal, financial and commercial constraints. Good pharmacovigilance prac-
tice needs to be developed to ensure that data are collected and used in the right
way and for the right purpose.

Pharmacovigilance, and more generally the study of the benefits and risks of
drugs, plays a major role in pharmacotherapeutic decision-making, be it individ-
ual, regional, national or international. In addition, pharmacovigilance is becom-
ing a scientific discipline in its own right.

A variety of changes are taking place in the complex system of drug develop-
ment, regulation and distribution. Pharmacovigilance should be proactive in mon-
itoring their possible consequences.
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1. History

Pharmacovigilance aims at the detection, as-
sessment and prevention of adverse effects or of
any other possible drug-related problems.[1,2] Its
principles and procedures are reviewed in a guide-
line soon to be published by the World Health Or-
ganization (WHO).[3]

The ultimate goal of pharmacovigilance is to
foster the rational and safe use of medicines. Dur-

ing the 1960s, in the aftermath of the thalidomide
disaster, national pharmacovigilance centres were
established in a number of countries around the
world. New centres continue to be established, now
mainly in developing countries. Originally, spon-
taneous reporting – a countrywide system for the
reporting of suspected adverse effects of drugs –
was the only conceivable early warning system for
possible future drug-induced disasters. Spontane-
ous reporting has since proved to be the main



source of information for pharmacovigilance and
drug regulation, in addition to any findings pub-
lished in the literature.

National pharmacovigilance centres were usu-
ally established in connection with (equally new)
drug regulatory agencies, responsible for granting
marketing authorisations for medicinal products.
Spontaneous reporting developed largely within
the governmental legislative environment.

Granting a marketing authorisation is an official
decision, based on legal rules and criteria, and sec-
ondary to the integral results of a series of scientific
studies encompassing pharmaceutical quality, ex-
perimental pharmacology and toxicology, and con-
trolled clinical trials. These studies are performed
according to the established rules for ‘good prac-
tice’.[4] After approval is granted for a medicine,
case reports of suspected adverse drug reactions are
direct evidence – both scientifically and legally –
in further regulatory decision-making. However,
because of variable underreporting and a doubtful
causal relationship in most case reports, these data
are often difficult to interpret and may not suffice
as legal evidence.

Through the years, doubt has been expressed on
several occasions regarding the validity of sponta-
neous reporting.[5-7] From the outset, many coun-
tries kept secret the data and arguments underlying
postmarketing regulatory decisions. As a conse-
quence, the contributions of spontaneous reporting
to regulatory changes could pass unnoticed by sci-
entists and healthcare providers, i.e. the potential
reporters. In the 1980s a number of publications
revealed, however, that spontaneous reporting had
become a major routine in postmarketing drug reg-
ulation.[8-12] At the time, spontaneous reporting
was mainly regarded as an instrument of drug pol-
icy. Many of the scientific and logistical problems
inherent to its use had not yet been explored, or not
fully so.

2. The Present Situation

The experience from many countries makes it
clear that spontaneous reporting is a prolific source
of information.[13-17] It thus plays an important role

in postmarketing drug regulation, even in arriving
at difficult and extreme decisions such as with-
drawal from the market.[18] The principles and pro-
cedures, and the strengths and weaknesses, of
spontaneous reporting are now taking shape. Cur-
rent developments suggest that there is consolida-
tion and professionalisation of spontaneous report-
ing, and are indicative of increased governmental
interest in pharmacovigilance. Worldwide report-
ing rates have increased steadily over the years.
There are now several countries where the number
of case reports per year exceeds 200 or 300 per 10
million inhabitants.[19,20] National centres are also
expanding: several European countries have teams
of 20 to 50 people working full-time in phar-
macovigilance, i.e. about 1 to 2 staff members per
10 million inhabitants.

Documents issued by the European Commis-
sion now include pharmacovigilance and sponta-
neous reporting as a formal part of the basis for
drug legislation and regulation.[21,22] Several coun-
tries demand that pharmaceutical companies report
suspected adverse effects to the regulatory author-
ity and have qualified pharmacovigilance staff. In
addition, an increasing number of countries have
made reporting of adverse drug effects mandatory
for physicians and other healthcare providers,[19]

although there are usually no penalties for noncom-
pliance. Pharmacoepidemiology units have now
been established at many universities and special
postgraduate courses in pharmacovigilance are of-
fered in an increasing number of countries.

There are many variations on the theme of spon-
taneous reporting.[23] Reporting may be intensi-
fied, may concentrate on selected drugs or adverse
effects (e.g. skin reactions, liver injury or eye dis-
orders), and can be regional, national or interna-
tional. All these forms are valuable enrichments of
pharmacovigilance, provided they are linked to the
national pharmacovigilance database. Undoubt-
edly, further improvements and refinements of
spontaneous reporting are foreseeable.[14] Struc-
tured collaboration between pharmacists and phy-
sicians may quantitatively and qualitatively im-
prove the reporting of adverse reactions.[24] Direct
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reporting by patients themselves has been found to
accelerate the detection of adverse effects.[25]

In addition to spontaneous reporting, ‘prescrip-
tion event monitoring’and ‘record linkage’are ma-
jor general approaches used in pharmacovigil-
ance.[26-28] Furthermore, case-control surveillance
and cohort follow-up studies are finding their
place.[29]Case-control surveillance is useful for the
study of rare but characteristic disorders which are
relatively frequently of drug-induced origin, espe-
cially when there is not a suggestive time relation-
ship. In theory a follow-up study is the method of
choice for the evaluation of a treatment. In the
practical situation, however, there are many diffi-
culties and its use is often restricted to diseases that
are both frequent and serious, e.g. diabetes melli-
tus, rheumatoid arthritis or epilepsy. When such
diseases are treated by specialists in a standardised
(protocol-driven) way, computerised database co-
horts can be formed without much effort. An ex-
ample of this approach, which might be called ‘co-
hort surveillance’, is the Arthritis, Rheumatism and
Ageing Medical Information System (ARAMIS).[30]

3. What Spontaneous Reporting Can Do

Experience gained internationally shows that
spontaneous reporting is effective in providing in-
formation about a wide range of different adverse
effects and other drug-related problems.[13,14] In
The Netherlands, a modest rate of reporting of only
about 1000 cases per year (70 per million inhabi-
tants) could still yield a continuous stream of use-
ful information.[14] When the number of reporting
physicians increases, the quantity of information
(number of topics) and its quality (evidence per
topic) are likely to improve. Since there is a critical

minimum number of case reports needed for a sig-
nal,[31] increased reporting by a greater proportion
of physicians is also likely to accelerate the detec-
tion of rare (but serious) adverse effects. In the
light of international experience, it is reasonable
for a developed system to aim at receiving a steady
annual input of up to 300 reports per 1 million in-
habitants, including 30% or more of the serious
adverse effects occurring in the country, originat-
ing from more than 10% of practitioners.[19,20,32-34]

When such levels are reached, the community may
be reasonably confident that unexpected adverse
effects will be detected within an acceptable period
of time.

The primary role of spontaneous reporting is
signal generation. It has proved to be particularly
effective in detecting type A and type B adverse
effects, (see Meyboom et al.[35] for a description of
type A, B and C adverse effects) especially when
there is a clue for the physician to recognise the
possible drug involvement (e.g. a characteristic
event and a suggestive temporal relationship) [see
table I].[14,31,35]

On the other hand, spontaneous reporting is of
less use for the study of adverse effects with a rel-
atively high background frequency and occurring
without a suggestive temporal relationship, e.g. the
heterogeneous group of type C effects (table II).[14]

In most case reports the involvement of the drug is
uncertain and in many it is even doubtful. As a
consequence, spontaneous reporting may not be
expected to provide the necessary evidence to con-
firm the connection between a drug and a suspected
adverse reaction. Standardised case causality as-
sessment has not been able to change this situation
fundamentally. Furthermore, there is a substantial,
variable but usually unknown extent of underre-
porting. As a result, spontaneous reporting cannot

Table I. Advantages of spontaneous reporting

Very wide spectrum: includes many different adverse effects
(although mainly type A and B), interactions and other problems
(e.g. pharmaceutical defects) and countrywide (in principle,
coverage of all drugs and all patients)

Effective

Rapid

Continuous

Comparatively cheap

Table II. Limitations of spontaneous reporting

Causal relationship in case reports usually uncertain

Underreporting and reporting bias

No quantitative measurement (comparison of drugs is often
difficult)

Insensitive to type C adverse effects
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measure the frequency of an adverse reaction and
a comparative assessment of the safety of different
drugs is usually not possible. If a consistently high
reporting rate and adequate data on drug consump-
tion are available in a particular country, however,
spontaneous reporting may give a useful impres-
sion of the frequency of adverse drug effects.

When a signal is detected, further study is usu-
ally needed to test the hypothesis. Obviously, the
source of the signals, spontaneous reporting,
should not as a rule be also expected to confirm and
quantify the association. For this purpose different
– notably pharmacoepidemiological – approaches
may be indicated.

The success of a spontaneous reporting system
depends, in addition to the reporting rate, on the
quality and relevance of case reports (see table
III).[36] A variety of other factors may influence the
success of spontaneous reporting, e.g. the numbers
of drug users, drug registration policy, training of
physicians and other healthcare providers, and
feedback and other services provided by the centre.
Drug utilisation data are useful as a reference, for
instance for assessment of reporting rates and dif-
ferences or changes in reporting. The more drugs
there are on the market for a given indication, the
smaller are the numbers of users of each individual
drug, and consequently monitoring will be less ef-
fective. For small countries, international collabo-
ration may be a means of obtaining data for large
populations. An increase in reporting can only be
expected to improve the results of pharmacovigil-
ance if it is associated with a proportionate increase
in assessment capacity (e.g. number and training of

staff, quality of computer facilities). Pharma-
covigilance is only likely to give good results if the
system is well organised and is acceptable to the
medical community. Sufficient staff is needed for
intensive communication with practitioners and
follow-up of reports. Important new information is
only likely to be harvested as part of a much larger
(and therefore expensive) mass of data of less in-
terest. Even when the reporting rate is high in gen-
eral, some groups of drugs (e.g. anticancer agents)
may escape monitoring as a result of selective un-
derreporting.[14]

4. Is This All We Need?

Spontaneous reporting primarily serves the aim
of early detection of serious and unexpected ad-
verse effects of new drugs. Undoubtedly, this was
the cardinal issue in the early 1960s. In future de-
cades, however, there will be more emphasis on the
rational, safe and cost-conscious use of drugs, and
on the precise evaluation of the merits and appro-
priate use of established treatments. These pur-
poses require a much wider spectrum of informa-
tion (summarised in table IV) which, in turn,
implies a variety of additional activities. Notwith-
standing the importance of many of these topics,

Table III. Determinants of the level of performance of a spontane-
ous reporting system

Reporting rate (e.g. number of case reports/million
inhabitants/year)

Reporting distribution, i.e. the proportion of physicians reporting,
reporter characteristics (e.g. general practitioners, specialists,
pharmacists), geographic distribution, reporting rates in specific
populations

Reporting quality (documentation and follow-up, e.g. The
Uppsala Monitoring Centre’s documentation grading)

Reporting efficiency (the proportion of relevant case reports, e.g.
concerning unknown or serious adverse effects)

Table IV. Topics of interest for the study of medicines after approval

Fine tuning of dosage recommendations

Reappraisal of indications (extension or restriction)

Assessment of side effects

detection of unexpected adverse effects and interactions

identification of risk factors

quantitative measurement of (un)safety

long term safety/toxicity

study of potential risk groups (e.g. children, the elderly,
pregnancy, etc.)

Detection of unexpected beneficial effects

Detection of pharmaceutical defects and counterfeit drugs

Further kinetic, pharmacological and mechanistic studies

Assessment of long term efficacy (e.g. when surrogate
end-points used for approval)

Characteristics of drug use and drug users

Inappropriate drug use (addictions, noncompliance, medication
error, intentional and accidental intoxications)

Quality of life and utility assessment

Collection of data needed for cost assessment
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the pharmacovigilance budget is only a modest
part of total expenditure on drug regulation and
marketing.

The ‘real life’ conditions of drug use after intro-
duction are quite different from those during the
trials before approval. Indication, duration of use
and patient characteristics may not be the same.
Once a drug is on the market, exact quantitative
knowledge is needed of both its short and long term
efficacy and safety in different situations, relative
to other drugs and treatments, and to the untreated
condition. Further information is often needed
about dosage and pharmacokinetics in special pop-
ulations and situations, and about the parameters
for therapeutic monitoring (e.g. blood concentra-
tions, warning signs, risk factors). Methods for ac-
quiring information are still under development
and face a number of scientific, ethical and logis-
tical difficulties. In addition, there is uncertainty
both about the appropriate ways of funding this
research and about the size of the funds that will
be needed. Ideally, systems should be developed
that measure simultaneously, quantitatively and
comparably the efficacy and the safety of drugs;
this is particularly important for long term use
when initial approval involved surrogate end-
points. In the foreseeable future, however, there
remain pressing issues, such as the unravelling of
the delayed and complex influence of oral contra-
ceptives on carcinoma of the breast, as major
challenges to postmarketing drug evaluation.

5. Current Developments

5.1 Progress in Automation

Case reports contain detailed information con-
cerning patients, including medical and medica-
tion histories. From the start, the administration,
processing and utilisation of such complex data
posed serious problems for pharmacovigilance
centres, especially with regard to signal detection
and to presentation of the aggregated data. Mod-
ern, powerful and flexible, computer systems have
fortunately solved many of these difficulties.

The WHO Adverse Reaction Terminology
(WHO-ART), a preferred and high level system, was
designed in the 1960s as a fixed and hierarchical sys-
tem of key words and diagnostic codes, consistent
with the state of computer technology at the time.
New computer technology has meanwhile been de-
veloped and different approaches may now be
tried. Complete event descriptions can be stored as
free text, and case reports can be processed and
retrieved by using plain words, parts of words, and
combinations. The specific role of a preferred ad-
verse reaction terminology such as WHO-ART or
the Medical Dictionary for Regulatory Activities
(MedDRA) in data processing and signal and syn-
drome recognition may need to be reconsidered.

In many countries, the introduction of automat-
ion into medical and pharmaceutical practice has
drastically changed administrative routines in fam-
ily practices, hospital wards and pharmacies.
These changes open promising possibilities for
pharmacovigilance. In a computerised medical ad-
ministration system, electronic reporting of sus-
pected adverse drug effects may become an easy
and routine activity. The generation of databases
by linking individual computers, and the resolution
of incompatibilities between different software
systems, are now mainly technical problems rather
than the utopia of 10 years ago. The collection of
up-to-date data on drug prescribing and (sub-
sequent) medical events in vast populations seems
to be within reach. Concrete and useful results such
as those achieved in Scotland indicate that, after
the experiments of pioneers such as Doll and
Skegg 25 years ago, there is now a breakthrough
in the use of ‘record linkage’ in pharmacovigil-
ance.[28]

An improvement, both quantitatively and qual-
itatively, in national reporting will contribute to
improved international pharmacovigilance, for ex-
ample by the Uppsala Monitoring Centre. Further
advances in computer technology will lead to fur-
ther improvements in international collaboration.
The notorious delay in international data transmis-
sion may be decreased and lack of harmonisation
may become a soluble problem. The new Eudra-
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watch system of the European Medicines Evalua-
tion Agency (EMEA) will enable swift data trans-
mission in the European Union.

To combine spontaneous reporting with drug
utilisation data has long been a goal. Advance-
ments in computer technology have also spurred
work on this issue. On an international scale, the
Uppsala Monitoring Centre and International Med-
ical Statistics (IMS) are collaborating in the Ad-
verse Drug Reaction Signal Analysis Project (ASAP)
which combines reporting and prescription data.[37]

The barriers now will probably be new legislation
regarding privacy protection and medical ethics
rather than insurmountable technical challenges.[38]

However, as pharmacovigilance is of the utmost
importance for users of medicines, the question of
privacy as a barrier can be expected to be solved.[36]

5.2 Synthesis of Spontaneous Reporting 
and Population Studies

Each method in pharmacovigilance (e.g. spon-
taneous reporting, prescription event monitoring,
record linkage or case-control surveillance) fol-
lows a more or less individual approach to signal
generation. In spontaneous reporting, new adverse
effects are often signalled through a fairly small
number of eye-catching case reports.[13,14] In pop-
ulation studies, unexpected associations are traced
through statistical disproportionality.[39,40] Promis-
ing results have occasionally followed the applica-
tion of a technique from one method to another
method, e.g. calculation of odds ratios in a sponta-
neous reporting database.[41,42] The establishment
of new and very large databases covering large
parts of national populations, with the use of pow-
erful computers, flexible software and scanning
techniques, will open unprecedented possibilities
for statistical assessment in pharmacovigilance and
pharmacoepidemiology. Hopefully, pharmaco-
vigilance may then be extended to type C adverse
effects. Nested case-control studies can be promptly
done to address specific questions whenever they
arise.[43]

Concepts in attributing causality in medicine are
changing.[44] This may also influence approaches
towards attributing events to drug exposure in pop-
ulations. As elsewhere in medicine,[45-47] novel sta-
tistical systems are used in pharmacovigilance for
signal generation in large databases, e.g. the Bayes-
ian neural network of the Uppsala Monitoring Cen-
tre.[48] Computerised systems for automated signal
generation are also currently under development at
national centres in several countries, combining
statistical, medical and regulatory criteria.[40,49-51]

These systems are being tested in different situa-
tions, for example for the identification of drug in-
teractions,[52] and may be applicable to spontane-
ous reporting as well as to other databases.

A scenario like this one, with integration of pop-
ulation exposure-event databases, spontaneous re-
porting and case-control assessment, could result
in a synthesis of existing approaches. Statistical
signal generation may overcome the Achilles’ heel
of spontaneous reporting: the physician’s limited
ability to recognise unknown and unexpected ad-
verse effects. Uncertainty as regards the back-
ground frequency of various medical events – an-
other notorious problem in pharmacovigilance – may
also be dealt with (except for events that give no rea-
son to consult a physician). With ever-expanding
numbers of patients, automated population data-
bases may ultimately be used for signal testing as
well as for signal generation.

These optimistic views are tempered somewhat
by the fact that there remain expected and unex-
pected limitations and errors to be envisaged. Ob-
viously, a medical history is much more than a di-
agnosis, an administrative note or a laboratory
finding. Diagnostic codes may not be identical to
the clinical diagnostic descriptions. Self-medication
is not usually stored in databases, is therefore ex-
cluded from vigilance, and may be a major con-
founder. It may be difficult to translate statistical
findings for populations to risk estimation for indi-
vidual patients.

Although in the future spontaneous reporting
may be of less importance, it is expected to con-
tinue to serve as a direct and rapid monitoring sys-
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tem for urgent and serious problems, especially
during the first few years following the introduc-
tion of a new drug.

6. Pharmacovigilance and 
Drug Regulation

6.1 Confidentiality and Transparency

In most countries, adverse reaction reporting
started as a spontaneous, voluntary and confiden-
tial activity. Since a case report is essentially a
medical history, it is subject to the constraints de-
riving from medical secrecy and privacy regula-
tions. A basic principle is the right of patients to
refuse to allow the use against their wish of data
originating from their medical histories (with the
exception of designated contagious diseases or in-
surance accounting purposes).[53] Originally, con-
fidentiality concerned the report as a whole, in-
cluding the association of drug and adverse event
involved. This was expected to decrease the reluc-
tance of reporters to submit doubtful or incomplete
observations.

The registration dossier is the best-informed
data source for a drug. It is in its entirety the prop-
erty of the company and may only be used by the
competent authority for the purpose of registration
of the drug. After approval, the only public part of
a registration file is the Summary of Product Char-
acteristics. In several countries, including The
Netherlands, drug regulation is excluded from
freedom of information legislation; in other coun-
tries it is not. Often, the pharmacovigilance
database was regarded as part of the drug’s secret
registration file.

Recently, the concept of confidentiality has in
many countries become less strict, e.g. because of
the introduction of freedom of information legisla-
tion, resulting in diversity in the availability of data
(see table V). It has now become usual in many
countries that numerical data, and often also case
report summaries, are available to healthcare pro-
fessionals and frequently to the public, with the
restriction that any data that could possibly lead to
the disclosure of the identities of persons or insti-

tutes involved must be removed. In some countries
(e.g. France), on the other hand, access to the spon-
taneous reporting database is difficult or impossi-
ble.

Although it originally reported only to regula-
tory authorities, the Uppsala Monitoring Centre
has, after consultation with participating countries,
changed its policy and now releases numerical data
to third parties on request. In addition, 30 countries
have agreed to routinely disclose case details as
stored in the international system.

Pharmacovigilance is incontestably a general
public health interest. The data acquired through
spontaneous reporting are supplied voluntarily by
real patients and should thus be regarded as the
property of the community at large. All those in-
volved with medicines benefit from accurate and
timely information.[54] Ideally, all persons or par-
ties with an interest in medical drug use, drug in-
formation and drug policy should have access to
the national spontaneous reporting database (with
the exception of personal identifiers). The sponta-
neous reporting system is, however, based on the
willingness of patients and of healthcare profes-
sionals to contribute. If these groups, for one rea-
son or another, no longer trusted the system, the
process as a whole might collapse.

In spontaneous reporting, data are usually based
on suspicion, and may be preliminary, ambiguous,
doubtful or wrong. Premature or erroneous conclu-
sions may be reached and lead to unbalanced pub-
licity, unnecessary anxiety, patient noncompli-

Table V. Parties having access to pharmacovigilance databases in
45 countries. In 8 countries, case details are not made available to
any outside party (from Olsson,[19] with permission)

Category of user Type of access

on demand periodic
standard
listing

on-line
connection

Health professionals 31 3 1

Drug manufacturers 29 11 4

Researchers 29 2

General public 10

Drug information
centres

1 1

Medical libraries 1
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ance, public mistrust and unwarranted decisions. It
is the responsibility of a pharmacovigilance centre
to give instructions for use of the data and to pro-
vide assistance regarding their interpretation. A
data management code, explaining which data may
be used for which purpose, is desirable. ‘Good
communications practice’, and not concealment of
the data, will be the appropriate way of preventing
unnecessary drug-safety scares.[55]

6.2 Science May Not Keep Pace 
with Drug Policy Needs

New medicines are usually developed as the
property of a pharmaceutical company. Once a
medicine has become an established treatment, its
efficacy, safety and cost are of interest to the com-
munity as a whole. The decision as to whether or
not a new drug may be put on the market rests
solely with the regulatory authority. After registra-
tion, however, drug policy is formulated by a vari-
ety of organisations: e.g. hospital or regional
formulary committees, governmental and non-
governmental medicines reimbursement systems
(insurance), professional medical and pharma-
ceutical associations, university teachers and in-
formation officers, consumer and patient organis-
ations, as well as scientific and educational journals
and books. Ultimately, patients and prescribers set
their own therapeutic policies, based on the infor-
mation within their reach.

Many adverse effects are detected or fully eval-
uated only after the introduction of a drug. The
course of events leading to the discovery and un-
derstanding of an adverse drug effect frequently
follows an S-shaped curve, with 3 major phases: a
latent period during which a suspicion arises at
some point, followed by the often sudden accumu-
lation of data (signal strengthening) and, finally, a
usually lengthy phase of evaluation during which
the adverse effect is confirmed (signal testing), ex-
plained and quantified.[56] The steep middle part of
the curve, during which a weak hypothesis changes
into a strong suspicion (i.e. signal detection), is
crucial in pharmacovigilance. Many ‘known’ ad-

verse effects, e.g. those included in Summaries of
Product Characteristics and in textbooks, are still
somewhere early in the third phase. Knowledge is
often incomplete as regards frequency, mechanism
and risk factors. The existence of the effect is le-
gally acknowledged but full evaluation and scien-
tific proof are still missing.

Once marketing authorisation is granted, the
company cannot usually be required to perform
further studies. As a result, there may be a vacuum
with respect to the funding and performance of the
scientific study of approved medicines. The recent
introduction in the European Union of the possibil-
ity of provisional approval of selected new drugs
(e.g. for the treatment of HIV infection) seems to
have changed this situation, but experience is still
limited. Additional studies can be demanded before
approval of such drugs is made definitive. Also, the
new rule in the European Union that marketing au-
thorisation needs to be renewed every 5 years may
be a stimulus in cases when further study is needed.
Some countries are currently considering the intro-
duction of various categories of marketing author-
isation, linked to different levels of monitoring ac-
tivity.

The detection and scientific evaluation of an ad-
verse drug effect is a gradual process and may take
a long time. Once a serious suspicion has arisen,
however, a conclusion must be reached on the basis
of the limited information available. For the pro-
tection of public health a decision must often be
arrived at, and measures taken, while the scientific
verdict is still pending. In other words, science and
policy may not be developing at the same pace.
Questions have to be answered when they arise and
decisions must often be reached ad hoc. Regulators
and companies, educators and prescribers, and
journalists and patients, often cannot wait to make
up their minds until the final truth has been estab-
lished. As a consequence, in drug regulation a de-
cision is often a compromise. Good data and rea-
sonable arguments foster sensible compromises.
Decisions are more likely to be accepted by the
company and appreciated by the community when
the arguments are reasonable and transparent.
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Premature action – whether publicity or regula-
tory measure – may destroy a product commer-
cially and lead to the undesirable disappearance of
a valuable treatment. Delayed action, on the other
hand, may lead to an unacceptable number of vic-
tims, compromise both government and company,
and arouse public anxiety. Once a measure is ap-
plied, an indication dropped or the drug with-
drawn, scientific evaluation may never be com-
pleted. A decision may often be considered to have
been made both too early and too late, depending
on the individual point of view. In such cases, there
may be attempts to sift the available evidence. Pub-
lic concern and undue publicity may urge stronger
action than is scientifically justified. Commercial
interests, on the other hand, may lead to attempts
to minimise a problem. The natural solution would
be to allow pharmacovigilance the time, means and
independence needed for the unbiased collection
and verification of the necessary evidence.

6.3 Rational Drug Use and 
the ‘Information Turmoil’

The ultimate goal of pharmacovigilance is the
rational and safe use of medicines.[3] In other
words, the findings are intended to influence phy-
sicians, pharmacists and patients in their choice of
medicines (including self-medication) and the pre-
cautions to be taken. Prescribers are under assault
in several ways by different parties attempting to
influence their preferences, e.g. pharmaceutical
companies, drug bulletins, formulary committees,
health authorities and insurance funds. The inten-
tions and priorities of the various parties – for ex-
ample rational prescribing, market share increase
or cost-containment – may differ, however, and
even conflict (see the next paragraph). Unfortu-
nately, rationality in prescribing may be a fairly
subjective notion. Drug utilisation data are diffi-
cult to interpret. Overprescribing and under-
prescribing may both be disadvantageous. Seem-
ingly simple questions, such as whether a promising
new drug really is better than its predecessor, may
pose problems that are not answerable objectively.

Information produced by pharmacovigilance
may change the position of a drug. The data so
obtained are often preliminary and open to differ-
ent interpretations, however, and different views
and backgrounds may influence the judgements or
decisions. The importance of an adverse effect de-
pends upon its seriousness, frequency and prevent-
ability, and must be seen in the context of the indi-
cations for use and efficacy of the drug. Therapeutic
truth may be hard to extract from the usual turmoil
of information.

To assess safety, communicate risk and influ-
ence prescribing are all difficult. The scientific as-
sessment of the quality of drug prescribing and of
the impact of pharmacovigilance on the improve-
ment of prescribing is an additional issue with its
own methodology, difficulties and challenges.

6.4 The Pharmacovigilance Arena

Medicines are both powerful healthcare instru-
ments and profitable commercial products. This
dualism applies throughout the process of drug
regulation. Different parties in the community
have an interest in pharmacovigilance and drug
regulation; the bases for these interests may differ
and be in conflict.

Several ministries within a government are in-
volved in drug policy in different ways. The phar-
maceutical industry is an important economic fac-
tor, especially in drug-exporting countries, where
it yields employment and foreign currency. Trade
ministries ensure that there are no undue obstacles
to the selling and exportation of medicinal prod-
ucts. Health authorities are committed to ensure
the pharmaceutical quality, efficacy and safety of
the drugs in the country concerned, and also to re-
strict the budgets spent on pharmaceuticals. Cheap
drugs, however, may not necessarily be safe. One
of the reasons for relaxation of the self-medication
regime may be that this relieves the drug reimbur-
sement budget.

The regulatory authority plays a key role with
regard to the conditions of use and marketing of a
medicine. The location of the regulatory authority
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within the health department and names such as
‘Committee on the Safety of Medicines’ or ‘Medi-
cines Evaluation Board’ may suggest a wide inter-
est in the promotion of rational prescribing and the
education of physicians. Usually, however, the pri-
mary responsibility of the regulatory authority is to
deal with pharmaceutical companies. This is to be
achieved within the scope of the law, with regard
to the marketing authorisation of drugs and to the
approved indications for use and other information
contained in the Summary of Product Charac-
teristics. Appeals against regulatory decisions can
only be made by the company concerned and not,
for example, by a healthcare fund or consumers’
council. The economic background of drug regula-
tion may be illustrated by the fact that the EMEA
is part of the directorate of trade of the European
Commission (Directorate III).

The quality of pharmacotherapeutic training of
healthcare professionals is the responsibility of the
ministry of education. Those involved in training
need to have up-to-date knowledge of the adverse
effects of medicines.

Healthcare insurers share with the government
the interest in drug safety as well as in containment
of the costs of drugs (especially of new expensive
treatments of, for instance, cancer or HIV infec-
tion).

For pharmaceutical companies, the involvement
in pharmacovigilance is a complex matter. Greater
safety is a major argument for the promotion of
many new drugs. For a company is of vital impor-
tance to know as much as possible about the ad-
verse effects of its products. Sales managers and
pharmacovigilance experts may disagree, how-
ever, with regard to the implications of a given ad-
verse effect. Even the mere rumour of an adverse
effect may endanger the commercial value of a
drug and even decrease the share value quoted for
the company. A decline in confidence in a drug may
be to the advantage of the competition. Except for
the obligation of informing (in confidence) the au-
thorities, companies often keep information on ad-
verse effects secret. Medical secrecy and privacy
protection are other reasons why data on adverse

effects may remain secret. Proposed new legisla-
tion in Europe regarding privacy and the confiden-
tiality of personal health data is a real threat to fu-
ture pharmacovigilance.[38]

Impartial information providers – such as na-
tional bulletins, university teachers and medical
journalists – and pharmaceutical companies com-
pete for the attention of the medico-pharmaceutical
audience. Scientific journalists are committed to
the provision of well balanced information, while
the popular press searches for sensation. The pre-
cise data and considerations underlying regulatory
decisions are often not made public, other than as
an occasional announcement or press release. Na-
tional drug bulletins depend, apart from published
articles, on what company and regulator are willing
to reveal.

Vast amounts of money are paid out to victims of
adverse effects of drugs. In litigation cases (claims for
compensation), the data collected through phar-
macovigilance may play a crucial role and be of great
interest to lawyers.[57] Often legal actions are set-
tled out of court and the inclusion of a secrecy
clause in the settlement is common. As a result,
other people who have suffered a similar injury
may remain unaware of it and lose the opportunity
to obtain redress. This is an injustice and a public
mischief.[58]

6.5 International and National
Developments May Interact

International trade agreements may interfere
with national restrictive actions. The WHO and
nongovernmental organisations such as Health Ac-
tion International pursue global transparency and
harmonisation in drug policy, and promote the use
of ‘essential’ drugs. Reinsurance companies may
discourage pharmaceutical companies from selling
drugs that carry a high risk of litigation for com-
pensation.

Economic factors, scientific uncertainty in the
data, secrecy in decision-making and the political
consequences of unsafe drugs are all aspects that
may mobilise lobbies and pressure groups. This
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complex of direct and indirect, and more or less
conflicting, interests places pharmacovigilance at
the centre of a sort of arena (see fig. 1).[59,60]

Within this interplay of forces, secrecy or lack
of transparency can lead to unbalanced conclu-
sions, confusion of both patients and physicians,
and public mistrust.[58] Herxheimer and others
have recently criticised the undue secrecy prevalent
in pharmacovigilance and drug regulation.[61-64]

7. Trends That May Affect
Pharmacovigilance

7.1 Consolidation and Good Practice

Recent initiatives in various countries have an-
nounced the formulation of rules for ‘good phar-
macovigilance practice’, as has happened in the
past with ‘good clinical trial practice’. Good phar-
macovigilance practice aims to ensure appropriate
procedures for the collection, processing, assess-
ment and distribution of data, and to protect the

interests of individual patients as well as of public
health.[36]

7.2 ‘Privatisation’ of Pharmacovigilance

In the past 25 years, spontaneous reporting has
become a mainstay of pharmacovigilance. The var-
ious procedures and requirements for spontaneous
reporting are well recognised and are expected
soon to be codified as ‘good practice’.[3,36] The
level of performance of a national spontaneous re-
porting system can be evaluated by using interna-
tional experiences as a standard (e.g. as regards the
number, quality and source of case reports). The
primary governmental responsibility is to ensure
that an appropriate pharmacovigilance system is in
place in the country, providing the regulatory
agency with the necessary information. It may be
disputed, however, whether a national pharma-
covigilance organisation should itself be a govern-
ment agency. What is needed in the first place is
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Fig. 1. A pharmacovigilance arena. NGOs = nongovernmental organisations; WHO = World Health Organization.
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that pharmacovigilance should be able to thrive in
an environment of independence and be somewhat
protected from possible influences relating to the
interests discussed in section 6. Some distance be-
tween the pharmacovigilance system and the gov-
ernment may favourably influence the problem of
underreporting.

In the UK, prescription event monitoring – as an
additional countrywide pharmacovigilance system
– has been developed as a private initiative, in the
form of a trust.[65] In The Netherlands, the national
spontaneous reporting system has recently been
contracted out to an autonomous foundation [the
Netherlands Pharmacovigilance Foundation (Sticht-
ing Landelijke Registratie Evaluatie Bijwerkingen;
LAREB)], subsidised by the government.[66] With
these examples in mind, and in line with current
political views, it may be deemed appropriate to
delegate the processes of collection, assessment
and distribution of pharmacovigilance data to a
separate organisation, e.g. a foundation or a trust.
This could foster both the advancement of pharma-
covigilance and its integration in the healthcare and
academic communities. Whatever the case may be,
scientific independence, accessibility of the data and
continuity of financial resources must be guaran-
teed.

7.3 Integration of Pharmacovigilance, 
Drug Regulation and Drug Information in
the Rationalisation of Drug Use

Traditionally, drug regulatory authorities were
responsible for the assessment for approval of
drugs. Usually there was no ‘need’ clause: a new
drug had to be approved when the legal criteria
were met, even if there were a number of equivalent
drugs already available. Legal requirements were
focused on the efficacy and safety of the drug when
taken according to the instructions for use. In The
Netherlands, for example, problems relating to
overdose or abuse were not legally the concern of
the Medicines Evaluation Board. Regulators nei-
ther had a role in the price or cost-effectiveness of

drugs, nor in the education of prescribers or in in-
fluencing their choices.

In recent years health authorities have shown,
for quality and financial reasons, increased interest
in rational drug use and improving prescribing
practices. For these purposes, pharmacovigilance
data are a powerful instrument. Also, poisoning
and abuse are increasingly recognised as important
factors in drug regulation and the traditional sepa-
ration of pharmacovigilance and poison control
centres is lessening. Regulators show growing
interest in acting as a ‘centre of excellence’ and
extending their responsibilities to the provision of
information and education. Hopefully, new legis-
lation may open the possibility of using the data in
the secret registration files for such purposes, per-
haps by making the data available for meta-analy-
sis. In some countries regulators may be able to
include medical need as an approval criterion. In
other countries additional bodies are charged with
deciding if a drug is needed and should be included
in the coverage of the healthcare costs insurance
system.

7.4 Cost Containment

As part of a movement to maintain healthcare of
good quality for the less affluent majority of the
population at reasonable cost, governments are
committed to decrease the expenditure on pharma-
ceuticals. However, new drugs are usually expen-
sive and often intended for the treatment of com-
mon disorders. In addition to attempts to directly
influence the price of drugs, there are various pos-
sible measures to decrease governmental expendi-
ture on drugs, e.g. the encouragement of generic
drug use, restrictions regarding the reimbursement
of drugs and expansion of self-medication.

7.5 Marketing Activities of Companies

Although the benefit/risk evaluation of estab-
lished drugs and rationalisation of prescribing are
major commitments of governments, pharmaceuti-
cal companies seem to be inclined to further in-
crease the marketing activities of their or-
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ganisations. Emphasis is put on early registration,
rapid market penetration, high profits and tough
competition. These developments may have con-
sequences with regard to pharmacovigilance.

7.6 The Data, the Study, the Money

The data in pharmacovigilance – e.g. reporting
systems or population databases – are derived from
real patients. These data are neither sold nor bought
and should be considered public property. ‘Good
practice’ should regulate their use and a phar-
macovigilance ethics committee should ensure that
the data are used appropriately, e.g. as regards
availability, methods or purpose. The collection,
storage, retrieval and study of data is costly, and
medical data have potentially great commercial
and political value. In other words, information can
be big business. There may be uncertainty with re-
gard to the ownership and accessibility of data-
bases. The UK General Practice Database, for ex-
ample, was set up by a commercial company,
VAMP, and later on given to the Department of
Health.[67] It is now being run by the UK Medicines
Control Agency.[68] It will be run on a nonprofit
basis, with access fees, and will be revived both
technically and organisationally. Another major
data collecting system, IMS, has been commercial
from the outset. Governmental and scientific phar-
macovigilance institutes need additional resources
to involve medical databases in their activities;
database holders should collaborate on a nonprofit
basis.

7.7 Globalisation of Drug Marketing

Through the years, new drugs were often regis-
tered at different times in different countries. A
step-wise, country by country, increase in the use
of a drug has the advantage that the total population
exposed is only gradually increased and that expe-
rience gained in one country can be incorporated
into the approval procedure in other countries. The
creation of large supranational markets (for example
the European Union), or even of a global market,
may well affect pharmacovigilance. The greater

the number of users of a new drug, the greater the
number of victims of an unforeseen adverse effect
will be.

Globalisation of drug registration increases the
importance of effective international pharmaco-
vigilance.

8. New Interests and Problems 
that May Arise

The entire pharmaceutical process – from drug
development, production and promotion to dis-
pensing or buying – constitutes a very complex
system. A change anywhere in this system, even a
change in trend or policy, may – sometimes indi-
rectly and unexpectedly – have consequences for
safety and pharmacovigilance. Pharmacovigilance
is continuously developing, improving and search-
ing for new ways. A number of fields of possible
interest are reviewed in the following sections.

8.1 Self-Medication

In the European Union and other countries,
changes in regulations have eased the availability
without prescription of ‘over-the-counter’ (OTC)
drugs and the advertising of these drugs. Drugs that
would previously have been excluded from self-
medication may in The Netherlands and other
countries nowadays be considered for OTC status
once they have been on the market for 5 years.[69]

Increased self-medication may have consequences
with regard to pharmacovigilance. Experience has
shown that many self-medication drugs can cause
significant adverse effects.[70] Several major drug-
related problems (e.g. analgesic nephropathy, bis-
muth encephalopathy, clioquinol-induced subacute
myelo-optic neuropathy) concerned self-medication.
Release for self-medication may lead to heavy ad-
vertising and to a steep increase in the use of the
drug. Such increases may not replace prescription
drug use, but represent new additional markets.[71]

Many OTC drug advertisements are of dubious in-
formative value, and the increased use of OTC drugs
may be far from rational. Increased use propor-
tionally increases the occurrence of adverse ef-
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fects (in absolute numbers). In addition, changed
conditions of use may influence the risk of adverse
experiences. OTC and prescription drugs contain-
ing the same active ingredient often bear different
names and may have somewhat different data
sheets. Patients may overlook the fact that the drug
they take because it is promoted on television has
the same active principle as that prescribed by their
physician and they therefore may unknowingly
take too high a dosage.

For the above reasons, a drug that appeared rea-
sonably safe when used on prescription may not
necessarily be safe after its release for self-medica-
tion. Healthcare professionals are often ill-informed
with regard to OTC drug use by their patients. This
is probably why adverse effects of OTC drugs are
relatively rarely reported. In addition, unrecog-
nised self-medication is a potential confounder for
practically all current methods used in pharmaco-
vigilance. Increased self-medication may require
additional pharmacovigilance activities under dif-
ficult conditions.

8.2 Generics

Generic and ‘parallel’ products have the advan-
tage of being cheap and are – in countries such as
those of the European Union – of good quality. It
is a rule of thumb in medicine not to make changes
to a satisfactory treatment unless there is a medical
indication. A consequence of generic dispensing is
that the same patient may receive different prepa-
rations one after another, depending on a pharma-
cy’s or a wholesaler’s purchasing policy. It is now
common practice in The Netherlands, for example,
that a treatment is started in hospital using a partic-
ular product in the form of the patented prepara-
tion, which after discharge of the patient is rou-
tinely replaced by the generic used in the patient’s
local pharmacy. Different generic or parallel prod-
ucts may contain different colouring agents or
other excipients that may elicit hypersensitivity re-
actions.[72] For some drugs with a small therapeutic
window, even small differences in bioavailability
could be clinically relevant. Also, manufacturing

errors may occur and be more difficult to detect
when many different products circulate. The infor-
mation in the data sheets of generic products may
not be the same. For these reasons, spontaneous
reporting needs to pay more attention to the precise
identity of the suspected drugs. However, reporting
physicians are often not aware of the actual generic
or parallel product the patient is taking.

Patients recognise their drug by its size, shape,
colour or some characteristics of the packaging.
This may play a role in the prevention of medica-
tion error, especially in the case of polypharmacy,
impaired vision or in the elderly. A change of prod-
uct may have emotional effects, e.g. decrease trust,
induce placebo adverse effects and cause noncom-
pliance. Another possible disadvantage of generic
dispensing concerns litigation for compensation in
the case of a serious adverse effect. If a patient took
different products and the offending product and its
manufacturer cannot be identified unambiguously,
the patient’s position may be weakened. Thanks to
new legislation such problems will not occur in
countries of the European Union, but this is less
obvious in other parts of the world.

8.3 Counterfeit Drugs, Contamination
and Production Error

Accidental contamination or production error
occurs around the world, because of adulteration
[e.g. diethylene glycol-contaminated paracetamol
(acetaminophen)] but also at reputable companies
(e.g. a recent case of accidental replacement of glu-
cose by potassium chloride in a parenteral solu-
tion). The penetration into the market of counterfeit
drugs is now a worldwide phenomenon. The WHO
has collected information on 751 cases of counter-
feiting in the period 1982 to 1997; 25% occurred
in developed countries and 65% in developing
countries.[73] Besides random laboratory testing,
counterfeit drugs and medication error can be dis-
covered through spontaneous reporting (e.g. through
the reporting of visually recognisable deviations,
therapeutic failure or toxic symptoms).
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8.4 Resistance Development

Effective treatment of infectious diseases is one
of the most spectacular achievements of modern
pharmacology. However, the worldwide expansion
of resistance in major infectious diseases – e.g.
‘hospital infections’ (multidrug resistance of bac-
terial strains), tuberculosis and malaria – is a major
concern. Monitoring of resistance and the valida-
tion of active strategies against resistance develop-
ment (e.g. through the selective use of new anti-
bacterials) is one of the future fields of interest for
pharmacovigilance.

8.5 Affordability, Availability 
and Costs of Drugs

The price of new patented drugs may be very
high. Whereas companies are primarily concerned
with profit, governments concentrate on cost con-
tainment. Only the very rich can afford to pay pri-
vately the costs of healthcare. It may occur in de-
veloping and also in developed countries that a
drug is not within the reach of patients who need it
and are dependent on (private or social) healthcare
insurance. With the gap between the poor and the
rich increasing worldwide, pharmacovigilance
should include the monitoring of when and where
drugs cannot be taken because of economic or in-
frastructural reasons.

8.6 Monitoring of Drug Promotion

A medicine is not just a chemical, it is a product
with a shape, a package and a data sheet, a promo-
tional campaign and a reputation. The performance
of a drug is influenced by the expectations of pre-
scribers and patients. The acceptance of a drug, by
the professional and the lay communities, is influ-
enced by the promotional campaign and the expec-
tations raised. Modest deviations from the ap-
proved indications for use may be commercially
attractive. If the improvement of the safe and ratio-
nal use of drugs is truly an aim of pharmacovigil-
ance, monitoring of the promotional activities of
pharmaceutical companies, as regards their com-

pliance with the approved conditions, can be seen
as a natural part of pharmacovigilance.

8.7 Seeding Trials

There is increasing interest from pharmaceuti-
cal companies in performing further studies after a
drug has been approved. The purposes of a com-
pany may not coincide with the public health inter-
est. Increase in market share may be an underlying
incentive for a postmarketing study. The scientific
and ethical aspects of studying approved drugs are
still under development. Simultaneous post-
marketing studies may be mutually disturbing and
there may not be enough patients for more than one
such large scale study at a time. Regulations are
needed to ensure that commercial studies do not
interfere with independent pharmacovigilance.

8.8 Polypharmacy and Drug Interactions

The number of drugs being taken is an established
risk factor for developing adverse drug reactions. For
various reasons, polypharmacy is a common phe-
nomenon, e.g. because of self-medication, advanc-
ing age of the population and preventive regimens
such as anticoagulation. There is much evidence
that drug-drug or food-drug interactions are a fre-
quent and important cause of adverse outcomes.
On the other hand, polypharmacy is a major con-
founder in spontaneous reporting, and interactions
may be difficult to detect and study with this
method. The automated detection of unexpected
drug interactions in databases is still in an experi-
mental phase and is one of the fields of current
interest in pharmacovigilance.

8.9 Planned Pharmacovigilance

In addition to the provision of the data requested
for approval of the drug, any registration file is
likely to contain a number of unsubstantiated sus-
picions or clues of possible interest. Although pub-
lished data are sparse, it is our impression that few
serious drug-related problems are entirely unex-
pected. Pharmacovigilance centres should actively
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search the registration files of new drugs for possi-
ble signals, however uncertain. Planning of phar-
macovigilance may increase efficiency, i.e. enable
a more rapid acquisition of the relevant data.

8.10 Hospital Pharmacovigilance

Patients with serious adverse drug reactions are
likely to be admitted to hospital. Polypharmacy,
adverse drug reactions and interactions are com-
mon in the hospital environment, and often pose
difficult diagnostic and therapeutic questions. In a
recent working group of the European Society of
Pharmacovigilance it was emphasised that phar-
macovigilance is essentially a clinical specialism
concerned with the diagnosis and treatment of pa-
tients. The proper study, documentation and report-
ing of such cases would be a natural part of this
setting. The successful French national vigilance
system, with its network of pharmacovigilance
centres at about 30 major hospitals, is based on this
principle. In the US the accreditation committee
has adopted the presence of a specialised phar-
macovigilance consultant in the hospital as one of
the criteria for acceptance of the hospital.

The establishment of pharmacovigilance cen-
tres in hospitals will at the same time improve the
care of patients with drug-induced diseases and in-
crease, qualitatively and quantitatively, adverse re-
action reporting.

8.11 Monitoring of Risk Groups

Several subgroups of patients can be recognised
that may have been insufficiently studied in clini-
cal trials, but are likely to use pharmaceuticals.
Complementary approaches are needed to collect
the information needed for safer and more effective
treatments of these patients.

8.11.1 The Elderly
Pharmacokinetic and pharmacodynamic changes

in the elderly may make these patients more sus-
ceptible to adverse effects. Both overtreatment and
undertreatment may be a cause of problems. El-
derly patients often have several serious disorders

simultaneously and the use of multiple drugs is
common. Likewise, interactions are frequently en-
countered in these patients. Polypharmacy is a ma-
jor difficulty in attributing causality in adverse
event case reports.

8.11.2 Children
Children are often not included in clinical trials,

and information regarding metabolism, dosage and
efficacy may be lacking. Children may develop
similar adverse reactions as adults and may, in ad-
dition, be especially vulnerable to certain effects,
e.g. on the central nervous system.[74] In children
drug hypersensitivity may be difficult to distin-
guish from a viral infection. A group of drugs
which are typically used in children are the vac-
cines.

8.12 Special Drugs May Need 
Special Attention

8.12.1 Vaccines
Vaccines are pharmacologically and ethically a

special group of medicines, and this also applies to
their adverse reactions. In several countries special
monitoring schemes have been established as part
of the national vaccination programme.[75] The
need for intensive monitoring of vaccines, and the
profound dilemma that may arise regarding vac-
cine safety, can be illustrated by a recent signal in
France and the US regarding the possible induction
of autoimmunity by hepatitis B vaccination.[76,77]

8.12.2 Anti-HIV drugs
Because of the high prevalence and poor prog-

nosis of HIV infections, there is a great interest in
the early introduction of new drugs. All available
drugs have substantial toxicity, however, and new
drugs need active follow-up for unexpected or
more frequent adverse effects. Adverse reactions
may occur with increased frequency in AIDS pa-
tients. Whenever HIV-infected patients are treated
in a structured setting, long term safety follow-up
should be included in the protocol.

8.12.3 Biopharmaceuticals
Because of the particular nature of biopharma-

ceuticals and of their production processes, special
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attention needs to be given to the monitoring of
possible unexpected risks.

8.12.4 Gene Therapy
Although still largely experimental, the various

forms of gene therapy will require special attention
as regards adverse effects and risks.

8.12.5 Non-Orthodox Drugs
The increased interest worldwide in the use of

non-orthodox drugs (e.g. phytotherapy, traditional
remedies) is associated with additional difficulties
for pharmacovigilance. Such products may contain
large numbers of poorly or unidentified drugs, sev-
eral of which may cause serious adverse effects, or
be fortified with potent drugs such as corticoste-
roids or nonsteroidal anti-inflammatory drugs.
These products largely escape the official system
of approval and quality control. The coding of such
products, analysis of their contents and identifica-
tion of toxic ingredients pose new and difficult
problems. In the case of adverse effects, it may be
very difficult to expose the causative agent. The
Uppsala Monitoring Centre has started a special
project to address the problems related to these
drugs (Dr M.H. Farah, personal communication).

9. Conclusions

In the early 1960s, in the aftermath of the tha-
lidomide tragedy, spontaneous reporting was the
only conceivable early warning system for possi-
ble new drug-induced disasters. In spite of early
scepticism, spontaneous reporting has proved to be
a continuing source of useful information on ad-
verse effects and other drug-related problems. The
principles, procedures, strengths and weaknesses
of spontaneous reporting have by now largely
taken shape. Professionalisation and formalisa-
tion, both as a scientific method and as an instru-
ment in drug regulation, are currently taking place.

In addition to spontaneous reporting, popula-
tion studies are in increasing use in pharmacovigil-
ance, e.g. prescription event monitoring, case-con-
trol surveillance and the use of large linked
automated data resources. Additional funds are

needed for their further development and structural
use in pharmacovigilance.

The introduction of automation into medical
and pharmaceutical practice administration and
progress in computing technology are likely to lead
to drastic changes in the routines of pharmacovigil-
ance. The setting up of databases encompassing
very large populations may allow the integration
of different methods and the synthesis of signal
detection strategies.

In coming years, the following issues may be-
come of special interest in the development of
pharmacovigilance.

(i) Improvement of national spontaneous re-
porting systems through:
• an increase in the proportion of medical practi-

tioners participating in spontaneous reporting;
• the development of software for electronic re-

porting in automated medical and pharmaceuti-
cal administration systems;

• the development of automated signal genera-
tion;

• the establishment of rules for ‘good practice’ in
spontaneous reporting, with special reference to
the ethical and legal basis of reporting, im-
provement of data availability and transparency
in pharmacovigilance, and the development of
criteria for the assessment of the performance
of a pharmacovigilance centre.
(ii) The development or improvement of addi-

tional methods in pharmacovigilance, especially
with regard to the study of type C adverse drug
effects.

(iii) Intensification of the scientific study of
medicines after approval, e.g. for signal testing,
frequency estimation of adverse reactions, identi-
fication of risk determinants and elucidation of re-
action mechanisms. Such studies are needed for
careful and integrated assessment of the benefits
and risks of drugs, which, in turn, is the basis of
well considered drug regulation (for example, the
periodic renewal of marketing authorisations) and,
more generally, rational drug use.

(iv) In the midst of different and possibly con-
flicting interests, pharmacovigilance needs a cli-
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mate of independence, whether scientific, political
or financial, to allow for due collection and assess-
ment of the data. On the other hand, the system
must be as transparent as possible to ensure public
confidence. Also, information must be readily
available and distributed. However, the possibility
that preliminary or ambiguous data may lead to
erroneous conclusions, drug scares and commer-
cial damage poses a dilemma. ‘Good practice’ in
pharmacovigilance and in communications may be
an appropriate solution.

(v) The ultimate aim of pharmacovigilance is
that new information be rapidly and effectively
incorporated into therapeutic decision-making
by physicians, pharmacists and patients, by drug
information professionals and formulary commit-
tees, by regulators and by pharmaceutical compa-
nies. More comprehensive and efficient pharma-
covigilance should further improve the safe
introduction of new medicines and foster rational
pharmacotherapy.
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