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Managing Drug Safety Issues with
Marketed Products

P. C. Waller and H. H. Tilson

Introduction

This chapter takes a practical look at the handling of post-marketing drug safety issues. The

process of handling such issues is shown in Figure 8.1, and this forms the basis on which

this chapter is structured.

There may be differences in the ways issues are handled, or perceived, depending on where

one works (e.g. regulatory or industry setting) or where the issues emerge, since medical

and regulatory contexts vary from country to country. However, for all of us the goal is the

same, i.e. to protect patients, and the means of achieving this should converge from all

directions. The broad aims of pharmacovigilance personnel are that any medicine should be

used in a way that best balances its effectiveness with its safety. Where necessary, steps

should be taken to improve safety and promote safe use by informing users, and engaging

them promptly and effectively.

In order to meet the above aims, both regulatory authorities and companies need to work

proactively and in partnership to identify and manage safety issues. With proper use of the

systems available, many potential issues will be identified but only some of them will turn
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out to be real and/or important. Judgements will need to be made, sometimes based on

limited information, as to whether there is an issue in need of attention. When this is

considered to be the case, it will be necessary to investigate it by assembling all the relevant

evidence available and, sometimes, by designing specific new studies. Consideration will

need to be given at an early stage to the possible outcomes, and specifically as to how safety

might be improved. The output of the process will usually be a benefit-to-risk analysis, with

proposals for changes in the recommendations for use of a medicine, with withdrawal on

safety grounds being relatively unusual (Jefferys et al., 1998). Communicating any

necessary changes is a key issue in determining the effectiveness of the measures that are

ultimately taken.

The first stage is the identification of a possible hazard. What is found depends on where

and how you look, and this is the starting point for considering how to manage a drug safety

issue.

Identification of drug safety issues

Assessment of drug safety involves bringing together all the available information from

multiple sources. It begins with the basic pharmacological and pre-clinical studies and

should continue until the end of potential sequelae of marketing exposure, a period that may

span many decades. Potentially important drug safety issues can be identified at any stage of

drug development. In the post-marketing phase they are particularly likely to be identified in

the first few years after marketing, although new issues also arise with long-established

drugs. There are several reasons why important drug safety issues may not be detected until

after marketing, and these are listed in Table 8.1.

In order to ensure that safety problems that have not been recognized or fully characterized

at the pre-marketing stage are handled promptly, proactive processes are required for

screening emerging data for potential issues. At the stage of initial identification it is

unusual for it to be clear-cut that the hazard is drug related, and this has led to the concept of

‘signalling’. Alternative terms, which may be regarded as synonymous in this context, are

‘alerting’, ‘early warning’ and ‘hypothesis generation’. A signal is simply an alert from any

available source that a drug may be associated with a previously unrecognized hazard or that

a known hazard may be quantitatively (e.g. more frequent) or qualitatively (e.g. more

Table 8.1 Reasons why drug safety issues may not be identified until the post-marketing period
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serious) different from existing knowledge. Spontaneous adverse drug reaction (ADR)

reporting is the classic signalling system, and its major purpose is to provide early warnings

of possible hazards. Indeed, a signal could be defined on the basis of single case reports,

although the broader concept indicated above is preferred. Other than spontaneous ADR

reporting, signals may come from studies of various types. The subsequent processes for

assessment, investigation and possible action (see below) are required regardless of the type

of data leading to identification of an issue.

Signals: where to look

Effective monitoring of drug safety requires a systematic approach in order to identify and

use information from many sources, both published and unpublished, as it becomes

available. Drug safety hazards post-marketing are most frequently identified from sponta-

neous reports or epidemiological studies, but they still may arise from clinical trials or even

pre-clinical studies. Information from any of these sources needs to be evaluated and used to

build a picture of the safety profile of drugs on a continuous basis. There are now many drug

safety bulletins published, e.g. by regulatory authorities and the World Health Organization.

These and other published sources need to be screened systematically and as carefully as

any other data source by those involved in drug safety monitoring.

Whilst the utility of spontaneous ADR reporting schemes and formal studies in the

identification of drug safety issues is well established, the large automated population-based

databases containing prescriptions and outcomes, and disease registries for generating

signals have been under utilized. Such databases can be screened for single cases of

disorders likely to be drug induced. Alternatively, when adequate usage data are available,

the frequencies of associations between drugs and medical events can be examined for

differences from expected values. These methods might be able to detect signals missed by

other approaches, and they are likely to be developed and used more in the future.

Signals: what to look for

Identifying signals is a selective process based on the apparent strength of the evidence and

the potential importance of association. In practice, a signal is something that, if found to be

drug related, would be considered clinically important and might impact on patient manage-

ment or the balance of benefits and risks. What to look for depends on the type of data being

used, which can be broadly divided into data from spontaneous reporting or from formal

studies. Both types of data may be published or unpublished.

Spontaneous adverse drug reaction reporting data

The commonest source for identification of significant drug safety concerns arising with

marketed medicines is spontaneous suspected ADR reporting. These are individual case

reports from health professionals (and, in some countries, consumers and other third parties)

of adverse events that the reporter considers may be related to the drug or drugs being taken.

Reporters are not asked to provide all adverse events that follow drug administration, but to

report selectively those they suspect were ADRs. There may be several reasons why a

reporter suspects a drug may have caused an ADR, and these are summarized in Table 8.2.
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None of these factors on its own (apart from the need for drug administration to precede the

suspected ADR) is essential in leading to suspicion of a causal association; but, the more

that apply, then the greater suspicion is likely to be. Greater suspicion does not invariably

lead to greater likelihood of reporting, since knowledge of a mechanism and the effects of

similar drugs may deter reporting.

One common feature of all spontaneous ADR reporting systems is underreporting. The

possible reasons why an ADR may not be reported are well recognized: the ‘seven deadly

sins’ (Inman and Weber, 1986). It is less clear which factors are, in practice, the most

important, and this may vary between countries and over time. A figure of 10 per cent of

ADRs being reported has been quoted, but the reality is likely to be that the level of

underreporting is highly variable according to many factors, the most well recognized being

as follows:

• seriousness of the reaction

• novelty of the drug

• whether or not the effect is recognized and has been publicized.

It is clear that appropriate feedback to reporters and specific measures to encourage

reporting are an essential element of an effective approach. The latter comes into three

categories as follows:

• promotion of the approach

• facilitation of reporting

• education about drug safety and the benefits of ADR reporting.

Inherent in any spontaneous ADR reporting system is a monitoring process that recognizes

the dynamic nature of data. A prerequisite for an effective system is a database from which

data can be retrieved in a format useful for screening. Regular and systematic review of

Table 8.2 Reasons for suspecting a relationship between a drug and an adverse event

Reason Requirement

Temporal association Plausible temporal relationship between taking drug and development

of the possible adverse reaction

Dechallenge Relationship between discontinuation of the drug abatement of the

possible adverse reaction

Dose–response Relationship between dose and severity of the possible adverse

reaction

Rechallenge Recurrence of the possible adverse effect with reintroduction of the

drug

Mechanism Pharmacological or toxicological basis for anadverse reaction

Class effect Knowledge that a similar drug or class of drugs produces this adverse

reaction

Absence of alternatives Lack of another explanation (e.g. other drugs and diseases) for the

possible adverse reaction
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what is new on the database in the context of what was there previously is needed. This is

usually done by reviewing all the data for individual drugs or products looking for reactions

of potential concern. However, an alternative approach is to bring together all the data for a

particular ADR and review the drugs that have been suspected of producing the reaction and

the numbers of cases. This approach is likely to be more useful to regulatory authorities than

to companies, because they can cover all marketed medicines.

Spontaneous reporting systems exist throughout the developed world and in some

developing countries. The World Health Organization maintains a database of worldwide

spontaneous reports in Sweden (Uppsala Monitoring Centre, 1998). Screening of sponta-

neous ADR data needs to be performed on both a national and an international basis, and

there should be a worldwide perspective to this function. Companies, operating locally, have

to collect and act upon local data and adhere to local regulatory reporting obligations;

furthermore, companies operating multinationally must collate worldwide data for their

products in order to understand the evolving benefit to risk balance and act responsibly to

protect the public health, as well as to meet statutory obligations for ADR reporting and

periodic safety updates (see Chapter 9).

Utilizing spontaneous reporting data

In the context of spontaneous reporting, a signal is normally a series of cases of similar

suspected ADRs reported by health professionals associated with a particular drug. A single

case is not usually sufficient (Edwards et al., 1990). When the ADR is a disease that is rare

in the general population (e.g. aplastic anaemia, toxic epidermal necrolysis), a small number

of cases associated with a single drug is unlikely to be a chance phenomenon (Begaud et al.,

1994), even if the drug has been used quite widely. In this situation, three cases may be

considered a signal and five cases a strong signal.

The level of drug usage is vital in assessing the likely order of magnitude of frequency.

However, it is not necessarily critical in determining whether or not there is a signal that

needs to be evaluated. Likewise, the strength of evidence for the individual cases will be

important to consider later; but, initially, the key issue is whether or not there is an

‘unexpected’ number of cases. If the event is common in the general population, then a large

number of cases would be needed to raise a signal. A judgement has to be made from all the

information available, which depends more on the apparent strength of the evidence than the

number of reported cases.

A number of comparative methods are available for using spontaneous reporting data to

generate signals. Calculating reporting rates based on usage denominator data (Speirs,

1986), either as prescriptions dispensed or defined daily doses, may enable a signal of an

increased frequency of a particular ADR in comparison with alternative treatments to be

derived. All spontaneous ADR reporting schemes are subject to a variable and unknown

degree of underreporting, which means that such comparisons are crude. They need to be

interpreted carefully, particularly if the drugs being compared have been marketed for

different indications or durations, or if there has been significant publicity about the adverse

effects of one of the drugs.

The other principal approach for making comparisons between drugs is to use the

proportions of all ADRs for a particular drug that are within a particular organ system class

of reactions (e.g. gastrointestinal or cutaneous). This is known as profiling (Inman and
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Weber, 1986), a method that has an advantage over reporting rates in that it is independent

of the level of usage. The data may easily be displayed graphically as ADR profiles. Related

mathematical approaches have also been developed (see Chapter 6).

Drugs are authorized and used differently across the world, and even in neighbouring

countries there are often major differences in clinical practice, reporting culture and

labelling that may impact on ADR reporting. Whilst it is reasonable to review, for example,

the number of cases of a possible reaction reported worldwide in the context of worldwide

sales data, it should be recognized that the above differences and varying patterns of

reporting across countries limit this approach. One approach to dealing with this is to focus

particularly on the source of the greatest number of cases and to attempt to identify why it

may have emerged from that source.

Formal studies

Although formal studies of drug safety have a particular place in the investigation of signals

generated by methods such as spontaneous ADR reporting (i.e. hypothesis testing), they

may also provide the initial evidence producing a drug safety concern. Such studies often

start with efficacy rather than safety as the primary objective; but, if they have the potential

to provide new safety data, then it is important that the emerging evidence is kept under

regular review. In particular, it is vital to maximize the potential of studies to identify

adverse effects, particularly if they are to expose large numbers of patients relative to

exposure in previous studies. This should be achieved by ensuring that the design, methods

and analyses facilitate safety assessment (e.g. by including comparator groups and measur-

ing important outcomes) and by monitoring the data using a sequential approach that is

specified in advance. In a randomized double-blind study, a safety monitoring group with

access to the codes but no direct contact with investigators or other study personnel is

essential. An analogous group is also desirable in open studies. It is important to define in

advance the criteria that would lead to actions such as stopping the trial. If unexpected cases

of an adverse outcome occur, then these need to be evaluated both individually and in the

context of the frequencies in the different exposure groups. The advantages of the trial

design (e.g. control groups, known denominators) and a statistical analysis should be fully

utilized in judging whether or not a signal is present, and in assessing the likelihood of a

causal association.

Processes for identifying drug safety hazards

In order to undertake the systematic approach to drug safety monitoring described above,

systems and processes must be established to ensure that all the necessary information is

brought together at a single point. For pharmaceutical companies this is recognized in

European legislation through the establishment of a requirement for a qualified person for

pharmacovigilance. Likewise, European regulatory authorities now have clear obligations to

transmit data to companies and other authorities. Within a pharmaceutical company or

regulatory authority there may be several groups dealing with data that are relevant to drug

safety. Links between groups handling pre-clinical studies, clinical trials and pharmacov-

igilance data are needed, and effective communication between such groups is essential.

Functional drug safety groups that review all safety data generated internally or externally

are required to avoid issues being overlooked. Drugs or groups of drugs should have
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individuals assigned (physicians, pharmacists, scientists) who have a particular interest in

the field and who take prime responsibility for reviewing emerging information and under-

taking initial assessments.

Any group involved in drug safety should aim to identify an emerging signal rapidly.

Once an issue has been identified, then information about it may be disseminated in many

ways. It is important for both regulatory authorities and companies to be prepared to

evaluate and manage issues regardless of the original source.

Once a signal has been identified from any source the next step is to perform an initial

assessment. The main purpose of the initial assessment is to make a decision regarding

whether or not the possible hazard requires detailed investigation. The key principles of the

initial assessment are to review the strength of the evidence that indicates a possible drug-

related hazard, consider how that evidence can be extended (e.g. by further analyses) and to

consider the other evidence that is immediately available which may help to support or

refute the hypothesis. There are four key issues that will determine whether or not a signal

should be investigated further, as signified by the acronym ‘SNIP’:

• the strength of the signal;

• whether or not the issue or some aspect of it is new;

• the clinical importance, as judged by the seriousness of the reaction and severity of the

cases;

• the potential for preventive measures.

The main factors influencing the assessment vary depending on the source of the signal and,

in particular, whether it derives from spontaneous reporting or from a formal study.

Signals derived from spontaneous reporting

In many cases, the initial signal will consist of a case series of similar ADRs occurring with

a particular medicine. The principal factors that need to be taken into account in the

assessment of such signals are given in Table 8.3. Broadly, this consists of the details of the

cases themselves and other evidence that may provide insights into the issue.

The cases producing the signal need to be reviewed individually. Evidence for causality in

individual cases can be assessed by a number of methods (see Chapter 7). At this stage,

further information on the cases may need to be obtained but could take some time to gather.

The extent, methods, and substance of such follow-up need to be individualized to the

specifics of the case and potential signal at hand (CIOMS Working Group V, 2001).

The need for follow-up does not, however, preclude an initial view as to whether the

problem warrants further evaluation. A large number of poorly documented cases of an

ADR that has important consequences for users (e.g. because they are serious and/or

potentially preventable) will at least warrant consideration of other evidence whilst further

information is being obtained. However, the greater the number of cases in relation to usage

and the better documented they are, then the greater will be the need to investigate the

problem fully. It is important to establish a case definition (e.g. liver injury) using

standardized diagnostic criteria; CIOMS (1999) is a useful publication in this respect. The

next step is identify those cases that fulfil the definition and which may provide reasonable
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evidence of a drug-related hazard (the cardinal cases). A view of the case series as a whole

should be formed in addition to assessments of the individual cases. Depending on the

quality of data, the same number of spontaneous reports and the same level of usage may

provide good or poor evidence of a hazard. The key difference is often whether or not there

are frequent alternative causes (these are often called ‘confounding factors’).

Consideration of alternative causes

Table 8.4 lists the explanations, other than a causal relation between suspect drug and event,

that need to be considered. The most common alternative causes are concomitant medica-

tion and coexisting disease. In the first case, the adverse event is a reaction to a drug and the

issue is which drug is implicated or sometimes whether there might be an interaction

between two or more drugs. A common situation is that there is an alternative explanation

because the patient was concomitantly exposed to a drug that is recognized to cause the

ADR in question. An example might be a patient with schizophrenia taking chlorpromazine

who is also given a new antipsychotic drug and develops hepatitis. The reporter may suspect

Table 8.3 Factors influencing the initial assessment of a possible hazard arising from a case series

Evidence to be considered Underlying issue

1. The cases producing the signal

Individual case assessment: temporal relationship,

effect of dechallenge/rechallenge, alternative causes

(see Table 8.2)

Causality

Quality of the information regarding cases Documentation

Number of cases in relation to usage of the medicine Frequency/reporting rate

Severity of the reactions
�

Implications for patients and public health
Seriousness of the hazard

2. Other evidence

Pharmacological or toxicological effects of the drug Mechanism

Known effects of other drugs in the class

Pre-clinical studies Possible class effect

Clinical trials

9=
; Existence of other evidence that may support or

Epidemiological studies refute the signal

Table 8.4 Possible explanations for a reported ADR other

than a causal relationship between suspect drug and the

adverse event

Related to medication

Single other drug – recognized cause

Single other drug – unrecognized cause

Combination of drugs (may include suspect drug)

Not an ADR

Coexisting disease unrelated to indication for suspect drug

Newly emerging disease

Complication of indication for suspect drug
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either of the drugs or both but is much more likely to report it if the new drug is suspected.

Clearly, such a case of suspected hepatitis due to the new drug may not have been caused by

it, but there are several reasons why it might have been reported. In some cases the reporter

will have been unaware of the recognized ADR or the reporter may have had good reasons

(perhaps relating to the temporal relationships of drug administration and the reaction, or

response to dechallenge) for suspecting that the new drug is implicated.

The situation where the patient has been taking two or more medicines, none of which is

recognized to produce the suspected ADR, is also common. Only one drug may be suspect

– often because the event occurred shortly after its initial administration or because the drug

is new – but sometimes all the drugs are listed as suspect. In these circumstances it may be

possible to form a view of the most likely cause or combination of causes, based on

pharmacology, temporal relationship and dechallenge. However, often no clear judgement

can be made and formal studies are needed. This is particularly likely when patients start

taking multiple drugs simultaneously, as in highly active anti-retroviral therapy.

Possible interactions are often particularly difficult to interpret when the signal arises

from spontaneous reporting. The number of cases is usually very small and a watching brief

would usually be an appropriate initial reponse in the absence of one or more of the

following circumstances:

• there are several plausible cases;

• the reported cases provide objective evidence of interaction (e.g. repeated laboratory

measurements during periods of single and dual drug exposure);

• there is a plausible mechanism, based on the known pharmacokinetics and pharmacody-

namics of the drugs, that has not yet been investigated in formal interaction studies (in

which case such studies should be initiated);

• the drug has a narrow therapeutic index and the suspected ADRs reported are serious.

Often, the major alternative explanation for one or more suspected ADR reports is that

the event was not an ADR but was a naturally occurring disease that may or may not be

related to the indication for the suspected drug. Since most ADRs are similar to diseases

that occur naturally (a notable exception is fibrosing colonopathy with high-strength

pancreatic enzymes (Smyth et al., 1995)), this explanation almost always requires considera-

tion. A recent example for which the possible roles of drugs and underlying diseases is still

not resolved is the occurrence of lipodystrophy and various metabolic abnormalities in

patients treated for HIV infection.

Two important factors to take into account are the rarity of the disease in the population

and whether or not the disease is related to any intercurrent illness, including the indication

for the suspect drug. A series of cases of a rare disease (e.g. Guillain–Barré syndrome – a

severe form of neuropathy that may sometimes be drug induced) occurring in relation to

exposure to a particular drug is much stronger evidence of an association than a similar

series of cases of a common disease (e.g. myocardial infarction). This does not mean that

drugs are less likely to cause common diseases, just that such associations are harder to

detect. When the suspected ADR is a complication of the underlying disease for which that
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drug was given, spontaneous reporting is likely to be unhelpful. Whilst it is possible that a

drug may increase the risk of the complication developing (e.g. re-perfusion arrhythmias

with streptokinase), data from a formal study measuring risk are almost invariably required

in order to make a satisfactory judgement about the issue.

In some of the circumstances described above, information derived from a series of cases

is, by its nature, unsuited for making the necessary judgements. In this situation, the possible

implications for public health and the other evidence listed in section 2 of Table 8.3 are the

key factors in determining whether and how to progress the issue. If the cases are scanty and

most are associated with reasonable alternative explanations, then a watching brief is likely

to be the most appropriate course. At the other extreme, a well-documented series of cases

of a particular suspected ADR without obvious alternative explanation and/or with evidence

of a possible mechanism should rapidly lead to consideration of both what further

investigation may be warranted and what action is needed to minimize the risks. Many

issues come between these extremes, and this requires careful consideration of evidence

from various sources and of the possible ways in which any issue might be investigated

further.

Signals derived from formal studies

There are many possible sources from which drug safety issues may arise (see above). Those

that do not come from reporting of individual case reports derive from formal studies,

usually either a clinical trial or an epidemiological study. Occasionally, however, new safety

issues may arise with a marketed medicine as a result of pre-clinical (i.e. animal) data,

examples being the possible carcinogenicity of carbaryl (Calman et al., 1995) and danthron

(Committee on Safety of Medicines/Medicines Control Agency, 2000), or human volunteer

work (e.g. interaction studies).

Signals derived from studies have the potential to be stronger than those derived from

spontaneous reporting. This is because the design and analysis of the study may enable

much better judgements about causality and frequency to be made (e.g. in the case of

randomized, double-blind trials). However, at the stage of initial assessment there is often

only one study available, and even if this has a strong design and apparently clear findings

there is no certainty that it is providing the correct answer. Examples of formal studies with

findings that seem likely to be false positives include those associating selegiline with

increased mortality (Lees, 1995) and neonatal vitamin K with childhood cancer (von Kries,

1998).

The underlying issues listed in Table 8.3 are also pertinent to assessment of signals

derived from a formal study. The frequency of the relevant event is likely to be the triggering

factor, in that a greater frequency of the event relative to a comparator (either an alternative

treatment or no active treatment) usually constitutes the signal. The assessment of increased

risk depends on the quality of the study design and the statistical power of the analysis.

Causality may be established by exclusion, as far as possible, of three major causes of false

positive findings: chance, bias and confounding. The strength of the evidence for causality is

a key consideration for an initial assessment. This approach to assessment of causality based

on data from formal studies is summarized in Table 8.5 (see also Chapter 7). Finally,

consideration must be given to the implications for patients and public health, taking

particular account of the severity, seriousness and frequency of the outcome in the context

of the disease being treated.
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Bias and confounding

There are many types of bias that may affect the results of clinical trials and epidemiological

studies. Bias is a systematic distortion of the findings by a specific factor and does not imply

deliberate manipulation by the investigator (i.e. fraud). An example of bias is recall bias in

case-control studies. Cases with a disease are often much more likely to recall exposures

that may have led to their illness than controls who are not ill. Such a bias could be

overcome by using an objective record of whether or not the patients were exposed, if

available.

In general, clinical trials are less prone to bias because they tend to incorporate particular

design features (e.g. prospective random allocation to treatments and double-blinding) for

this purpose. Epidemiological studies observe patients treated in the ‘real world’ and the

possibility of bias is ever present (Collet and Boivin, 2000). Nevertheless, such studies are

important because:

• some issues cannot, in practice, be studied by controlled trials;

• bias can often be eliminated or minimized;

• ‘real world’data are more generally applicable than those derived from clinical trials.

A confounder in an epidemiological study is a factor that is related to both the outcome

and exposure of interest. An example of a confounder is smoking, which is related to both

use of the oral contraceptive (OC) pill (smokers are more likely to use the pill than non-

smokers) and an adverse outcome for which OCs may increase the risk (myocardial

infarction). In a study of myocardial infarction and OC use it is essential to measure

smoking status and to attempt to control for it. A study that did not do this could only be

used to provide ‘supportive’ evidence of an association between OC use and myocardial

infarction, since an increased risk in OC users could simply be a consequence of smoking.

Table 8.5 Assessment of causality based on formal studies

Possible explanation Key evidence to be considered

Chance Levels of statistical significance and power of study

Whether or not there was a prior hypothesis

How many tests were performed?

Bias Study design – how were patients allocated to treatments?

How were the data on outcomes collected?

Confounding What factors other than drug treatments could explain differences between

groups?

What steps have been taken to control for confounding in the design or

analysis?

Causal Extent to which chance, bias and confounding have been excluded as

alternative explanations

Availability of evidence from other sources that may support an association

or explain it (e.g. a mechanism)
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Confounding can be controlled for in two broad ways: in the design by matching (ensuring

through selection that cases and controls are similar for specified variables) or in the analysis

by statistical adjustment of the data to account for any imbalances between groups which

could impact on the results. When data have been adjusted for confounders it is important to

take into account both the crude (i.e. unadjusted data) and the adjusted risks, but usually

greater weight should be placed on the latter.

Overall assessment

The overall assessment of causality depends on the extent to which any alternative

explanations have been excluded and also on the availability of other supporting evidence.

Formal criteria for causality assessment, such as those described by Bradford-Hill (1965),

are often hard to apply at the stage of the initial assessment. However, it may be possible to

bring all the evidence from clinical trials or epidemiological studies together in a formal

meta-analysis (Berlin, 2000). This will indicate the overall strength of the evidence for or

against a causal association and the likely magnitude of the risk. Meta-analysis is an

increasingly used and valuable technique that is well established in the field of randomized

clinical trials but which is more controversial for epidemiological studies. When evaluating

any meta-analysis it is important to consider whether all the available evidence has been

included, the quality of that evidence, and whether significant heterogeneity between study

populations limits the overall conclusions that can be drawn.

Signals arising from studies can sometimes be supported by data from spontaneous ADR

reporting. Although the primary purpose is to provide signals, spontaneous reporting data

can also be used for hypothesis strengthening and, in particular, for identifying risk factors

in ordinary practice. If there are already a substantial number of cases, then the issue should

have already been signalled, but sometimes the signals are missed or considered unasses-

sable. Most signals derived from studies lead to a review of the available spontaneous

reporting data, although absence, or near absence, of cases cannot be considered to refute a

signal strongly. This is because spontaneous reporting systems may fail to signal some drug

safety hazards (a notable example being the case of oculomucocutaneous syndrome due to

practolol, many cases of which were reported retrospectively after the association was

publicized in the literature).

The final step in the initial assessment is to consider the way forward. The key decision is

whether simply to keep a watching brief or to gather further evidence proactively. The

overall strength of the evidence for a hazard and its potential implications for the balance of

risks and benefits are the principal factors that should underpin this decision. The process of

further investigation is described in the next section.

Investigation

When the initial assessment has indicated that there is sufficient evidence of concern to

warrant further investigation, detailed consideration should be given to the most appropriate

means of resolving the outstanding issues. There is no standard recipe for this process,

because every issue is different. The factors most likely to require clarification relate to

causality, mechanism, frequency and preventability. Assessment of these issues may require

new formal studies, but the hypothesis may be strengthened or weakened using immediately
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available sources of retrospective information such as epidemiological databases (Wood and

Waller, 1996); see below. The principal epidemiological databases that are used for drug

safety purposes, and their utility, are listed by Strom (2000). These databases have the

potential to provide rapid answers to important questions, facilitating immediate risk

management and the design process of definitive studies.

To address the key factors listed above may require laboratory, clinical or epidemiological

studies. Detailed consideration of the first two are beyond the scope of this chapter, but the

principles underlying the epidemiological approach will be considered in some detail.

Epidemiological studies of drug safety

The basic elements necessary for an epidemiological study of drug safety are:

• a record of drug exposure

• a record of outcomes

• access to detailed medical information about individual cases.

The first two elements may be held in the same database, designed as an automated medical

record (as in the UK General Practice Research Database (GPRD) or one of the managed

care or HMO databases in the USA), or in separate databases that are ‘record-linked’, e.g.

one of the claims payment data sets. The key element of record linkage is the cross-

identification of individuals in both databases so that exposures and outcomes are linked for

individual patients. This is exemplified in the MEMO system based in Tayside, UK, where

completely separate databases of encashed prescriptions and hospital discharge records are

linked through a unique identifier known as the Community Health Index number (Evans

and MacDonald, 2000).

Another approach which is well established in the UK, is prescription-event monitoring

(PEM; Shakir, 2002), for which prescriptions are obtained from the Prescription Pricing

Authority and used to create cohorts of patients exposed to new drugs. Event data are

collected subsequently from general practitioners. PEM has also been shown to be feasible

and useful in New Zealand (Coulter, 2002).

Even though no source of data is perfect, the quality and accuracy of the data are

important considerations when setting up an investigation. The effect of random inaccura-

cies in the data will be a tendency to underestimate a true association. Inaccuracies in the

data would generally have to be very marked to cause a true association to be completely

missed, but the practical problem is that they might produce sufficient dilution of the

association to lead to an uncertain result. Data inaccuracies will only explain an apparent

positive association if they are gross or there is systematic bias present. A modest degree of

inaccuracy in the data is unlikely to produce a positive finding when no such association

exists.

Drug exposure data

The record of drug exposure in epidemiological studies is invariably imperfect. In the GPRD

or one of the managed care databases in the USA, for example, it is a record that a
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prescription was issued by a doctor. In the MEMO scheme in Scotland, or one of the

Pharmacy Benefit Management or claims payment datasets in the USA, it is a record that

the prescription was encashed, which is likely to be substantially preferable. In a study in

Tayside, UK, up to 15 per cent of patients did not cash the prescription issued (Beardon et

al., 1993). However, in neither case is there any certainty that the patient used the prescribed

medicine as intended (Sackett et al., 1986) – this can only be assessed by interviewing

subjects or by monitoring compliance. The interview approach has some advantages (e.g. it

can be applied to non-prescription medicines) but, because patients are generally not precise

observers of their own behaviour, it is not necessarily more accurate than a prescription

record. Furthermore, such data are potentially subject to systematic biases, notably recall

bias (see above for explanation).

Outcome data

Similar issues arise regarding the quality and accuracy of the outcome data. It is usually

considered necessary to verify outcomes held on a computer record by reviewing the

medical records. This will eliminate basic data-entry errors and, to an extent depending on

the outcome being studied and the diagnostic criteria used, improve the accuracy of the

outcome data. It may also allow the time of onset of the disease to be clarified (it is

important to know whether or not cases are ‘incident’ i.e. new) and better measurement of

potential confounders. However, it should be recognized that there is also a disadvantage

inherent in this process, which is that selection of the best-documented cases is being

practised. There is, therefore, potential for selection bias and the incidence of the outcome is

likely to be underestimated. It has been argued that these disadvantages may outweigh the

benefits of case validation (Evans and MacDonald, 1997), and this is an issue that needs

further research.

Selective use

A particular issue that arises in the design and interpretation of many epidemiological

studies of drug safety relates to whether or not the drug of interest is being used selectively

in patients who have different characteristics to those using the chosen comparator drug(s).

It is well recognized that this is a common occurrence and that it may, in part, relate to

marketing strategies. For example, claims that a non-steroidal anti-inflammatory drug has

less gastrointestinal toxicity than others may lead to it being selectively used in patients with

a history of such problems, a phenomenon known as channelling (Petri and Urquhart, 1991).

The result in an observational study is that such a drug will apparently be associated with a

higher risk of gastrointestinal toxicity than comparators. This is called ‘confounding by

indication’. It is analogous to an imbalance at baseline in a randomized trial. The most

satisfactory way to deal with this problem is by adjustment for the relevant risk factors, but

this is not always feasible, leading to difficulties in data interpretation.

Use of computerized databases

For reasons of cost and speed, epidemiological studies of drug safety are increasingly being

based on data from computerized databases that have primarily been collected for another

purpose (Jick et al., 1991). Use of the databases listed by Strom (2000) has demonstrated
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the potential of this approach in the investigation of a wide range of drug safety issues. Both

major types of epidemiological study design have been used, i.e. cohort and case-control

designs.

In a cohort design, a defined population is followed forwards in time and the incidence of

the outcome in question is measured and compared in individuals exposed or not exposed to

the drug of interest. Both absolute and relative risks can be measured using this approach.

In a case-control design, cases of the outcome of interest are identified along with a group

of controls drawn from the same population who do not have the outcome. Prior exposure to

the drug(s) of interest is then compared in cases and controls. These studies provide

measures of relative risk in the form of odds ratios, but they do not directly measure absolute

risks. A further approach is for a case-control study to be ‘nested’ within a cohort design.

This method has the advantages of both approaches, particularly if it used used to facilitate

more detailed control of potential confounding than can be achieved in a complete cohort.

Initiating new studies

Study design is a key issue when initiating a new study for the specific purpose of further

investigating a drug safety issue (i.e. hypothesis testing). Important specific issues that

should be addressed are:

• clear specification of the hypothesis to be tested;

• achieving adequate statistical power to detect as significant clinically important risks

compared with those attributable to therapeutic alternatives (a power calculation should

always be performed);

• minimization of bias (primarily through processes for selecting subjects and collecting

exposure and outcome data);

• control of confounding in the design (by matching) or analysis (by adjustment, normally

using multivariate statistical techniques).

In addition to the study design, there are many logistic issues to be addressed regarding the

processes for assuring the quality of the data and the validity of the study. Particular

consideration should be given to potential ethical issues and to how the data are going to be

monitored if the study is prospective. It is sensible for pharmaceutical companies to set up

independent advisory boards to oversee such studies, and they are now becoming the norm

for most studies that are relevant to drug safety.

Evaluation

When new data become available from purpose-designed studies they need to be considered

and reviewed in the context of existing data. An assessment should be made as to whether

and how the new evidence changes the previous evaluation, focusing particularly on the

strength of the evidence for a drug-related association and possible approaches to preven-

tion. In the latter respect, detailed analysis of the data to identify possible risk factors for the
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hazard is important. Suppose that a rare hazard has been identified along with several risk

factors. It may well be that the benefits of the medicine are clearly sufficient to outweigh the

hazard overall but not in particular individuals with risk factors for the outcome. An

example of this would be venous thromboembolism (VTE) with hormone replacement

therapy (HRT). The risk of VTE is two to three times greater in users than non-users of HRT

(Castellsague et al., 1998), i.e. there is an increased relative risk. However, the probability

of VTE occurring in a healthy middle-aged women is small (the background absolute risk is

about 1 in 10 000 per year) and the benefits of HRT to an individual in terms of symptom

relief and protection against osteoporosis may be considerable. Patients with a high baseline

risk of VTE, perhaps because they have previously had a deep venous thrombosis, will be

subjected to the same increase in relative risk if they use HRT, but this represents a much

higher absolute risk of VTE. Unless the benefits of the treatment are substantial, such a risk

could outweigh the potential benefits to that individual.

The role of those involved in drug safety is to make recommendations that are justified by

the scientific evidence and allow users to make informed decisions. A detailed approach to

balancing risks and benefits of marketed medicines has been put forward by CIOMS

Working Group IV (1998). Sometimes the balance of risks and benefits will be sufficiently

clear-cut to allow firm recommendations (such as contraindications), whereas in other

situations less directive advice will be warranted. There is no easy mathematical formula for

determining the benefit–risk balance (as implied by the often used term ‘benefit-risk ratio’),

and in all cases a judgement is required. Such judgements are usually made by expert

committees, which include practising clinicians and, in recent times, lay persons amongst

the members. A possible thought process for judging the benefit–risk balance is as follows:

Before moving on, it is important to point out that these steps have been described in a

simplified chronologic sequence: detect a signal, develop a hypothesis, explore the hypoth-

esis, consider the action needed. In reality, each of these steps may require both reconsidera-

tion of prior thinking and anticipation of subsequent possibilities. In particular, the

epidemiological study, here portrayed as ‘hypothesis testing’, may often be best considered

proactively (i.e. before a signal has actually been detected), and put in place just in case it

might be needed. The large linked databases are particularly well suited to such an approach,

since they permit assembly of exposed cohorts at any time, including those already in the

cohort and all those accruing during an ongoing period of study (N.B. the terms ‘retro-

spective’ and ‘prospective’ are not really appropriate under such circumstances to describe

data collection; rather, they should be reserved for descriptions of study method, e.g. cohort

study as a prospective design). Studies of ‘banked’ cohorts may then be tapped in the event

Risks Benefits

Who is at risk? Who may benefit?

Magnitude of absolute risk Magnitude of expected benefit

Risks associated with alternatives Benefits associated with alternatives

Benefit-to-risk balance

Is it reasonable to accept the risk(s) to gain the potential benefits?

If so, in what circumstances?
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of emergence of a signal or continued until, in the absence of a signal, it may be concluded

that they are no longer needed.

The next section deals with how the evidence gathered in the processes described above

can be used to take action that improves the safe use of medicines.

Action

When a drug safety hazard has been identified and sufficient information is available on

which to base a judgement about the implications for users, the overall aim of promoting the

safest possible use of the agent becomes foremost. A plan is required for providing

appropriate information to health professionals and patients, so as to minimize the risk of

the hazard. The urgency of implementation of this plan will vary depending upon the

frequency and seriousness of the ADR and the place of the drug in clinical practice. An

important principle is that, whenever the actions proposed may significantly alter prescrib-

ing, the necessary information needs to be made available rapidly. On rare occasions there is

a need to withdraw the drug from the market on safety grounds. This invariably requires

immediate actions by both the company and the regulatory authority in order to ensure users

are informed and to recall distributed supplies of the drug. Even more rarely, there may be

national circumstances that result in an action taken in one or a few countries but not all

countries. In the case of major but non-global actions, such as withdrawal for safety reasons

in a single country, clear explanations for the individual actions need to be provided to those

not undertaking the action.

The nature of the action taken in response to a drug safety issue will depend on several

factors, which are listed in Table 8.6. In terms of the hazard, the influencing factors here are

much the same as the underlying issues in the initial assessment phase (see Table 8.3), but

also included here should be consideration of the benefits of the drug in relation to

alternatives and the nature of the disease being treated (CIOMS Working Group IV, 1998).

An important aim is the provision of clear product information. Several sections of the

product information may include vital information for safe use. These are listed in Table

8.7, with examples. Changes to product information need to be tailored to specific issues

and placed in the context of the existing information. Key safety information should come

first within a particular section and may need to be highlighted. The amount of information

added should be proportionate to the importance of the issue and care must be taken to avoid

duplication (cross-referencing between sections is preferable to repetition) or adding

excessive information that does not aid the prescriber. Non-contributory information dilutes

Table 8.6 Factors influencing the type of action taken and timing in relation to a drug safety issue

Seriousness of the hazard (i.e. its potential for a fatal outcome, or to lead to hospitalization or

disability)

Frequency

Preventability

Nature of the disease being treated

Benefits of treatment with the drug

Availability of alternative treatments
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important messages and may increase the likelihood of the key facts being missed. The

principles of how to address safety aspects of product information have been reviewed in

detail by the CIOMS Working Group III (1995).

Actions to prevent adverse drug reactions and promote safer use of medicines

The types of action that may be taken vary according to the potential means of preventing

the ADR. In particular, hazards may be minimized by recommending the targeting of the

drug to patients least likely to be at risk of the ADR and/or by specifically contraindicating

it in patients with identifiable risk factors. Many factors will have an impact on the potential

for preventing ADRs. These relate to both patient and drug characteristics, and they are

summarized in Table 8.8.

Dose and duration of treatment are often important issues in resolving drug safety issues,

since the risks of many hazards are related to one or both of these parameters. It is quite

common for dosage regimens to change during the post-marketing period in response to

safety concerns, and many drugs have been initially recommended at doses higher than

necessary (e.g. thiazide diuretics, prazosin, captopril). In re-evaluating dose in response to a

safety concern, it is essential that consideration is given to the evidence for efficacy at lower

doses. It is conceivable that reducing dose could lessen efficacy whilst having only a limited

effect on safety. In theory, the balance of benefits and risks could be made less favourable,

and empirical reductions of dose to levels that have not been shown to be efficacious are,

Table 8.7 Sections of product information that may require amendment in response to a drug safety

issue

Section Examples

Indications/uses Limiting the indications to particular conditions with the greatest

benefits by removal of indications: (a) for which the benefits are

insufficient to justify use; (b) for which use is associated with a

greater risk of the ADR

Dosing instructions Reductions in dose (may be applied to specific groups, e.g. the

elderly); limitations on duration or frequency of treatment (especially

for ADRs related to cumulative dose); provision of information on

safer administration

Contraindications Addition of concomitant diseases and/or medications for which the

risks of use are expected to outweigh the benefits

Interactions Addition of concomitant medications or foods that may interact;

advice on co-prescription and monitoring

Pregnancy/lactation Addition of new information relating to effects on foetus or neonate;

revised advice about use in these circumstances based on

accumulating experience

Warnings/precautions Addition of concomitant diseases and/or medications for which the

risks of use need to be weighed carefully against the benefits;

additional or modified recommendations for monitoring patients

Undesirable effects Addition of newly recognized ADRs; improving information about

the nature, frequency and severity of effects already listed

Overdosage Adverse effects of overdosage; management, including the need for

monitoring
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therefore, inappropriate. Limiting the duration of treatment is another potential action that

requires consideration of the benefits and needs to be coherent with the therapeutic

objective. For example, it may be a rational measure for antibiotic-related hepatitis when the

risk increases with longer courses of therapy (e.g. with co-amoxiclav), but it would be a

pointless move where chronic therapy is needed, such as with antihypertensive or antidia-

betic drugs. On rare occasions reformulation has been a successful strategy, e.g. for a time-

released formulation for a drug with a peak blood-level-related toxicity, such as bupropion.

Timing

An important consideration is how quickly information needs to be made available to users.

A new life-threatening ADR, such as cardiac arrhythmias with terodiline (Rawlins, 1997),

requires immediate communication, whereas the addition of a symptom that does not appear

to be associated with serious consequences (e.g. nausea) to the undesirable effects section of

the product information could be actioned at the next routine revision. Furthermore, in the

latter case there may be no particular need to draw attention to the problem. Most issues

come between these two extremes, and a judgement needs to be made about the speed of

action and the most appropriate method of communication.

Changing product information

The identification of a new ADR or the accumulation of important new evidence about a

recognized reaction leads to a need to make changes to the product information. Such

changes may be initiated by the regulatory authority or the pharmaceutical company.

Regardless of who proposes the changes, it is essential that there is exchange of information

and discussion between the parties in order to attempt to reach agreement on the actions

proposed and facilitate their rapid implementation.

When the regulatory authorities and companies are in broad agreement about the nature

and impact of a drug safety issue, it is likely that negotiations regarding the details of

necessary action will be successful and changes can be made on a voluntary basis. However,

Table 8.8 Factors that may impact on the potential for prevention of

ADRs

User characteristics

Demographics: age, sex, race

Genetic factors: polymorphisms (e.g. acetylator status)

Concomitant diseases (e.g. impaired hepatic or renal failure)

History of previous ADRs (e.g. allergy)

Compliance

Drug characteristics

Route of administration

Formulation (e.g. sustained versus immediate release, excipients)

Dosage regimen

Therapeutic index

Mechanisms of drug metabolism and route of excretion

Potential for drug interactions
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if the parties do not agree about the actions required, then authorities may exercise

compulsory powers to remove a drug from the market or change the conditions of the

authorization. Both companies and authorities normally try to avoid such procedures for

safety issues, since they may involve unsatisfactory delays and limit the actions that can be

taken until the outcome is known. When the issue has urgent public health implications the

authority may act rapidly to withdraw the product(s) from the market.

Any change to product information that has significant safety implications should be

actively drawn to the attention of the relevant health professionals, usually by circulating the

new product information under cover of a ‘Dear Doctor/Pharmacist’ letter. Invariably, such

changes also require production of new patient information and they may also require

revision of the information on the packaging. When the changes being made are vital for

ensuring patient safety they need to be implemented very quickly and it may be necessary to

recall all old stock.

Safety issues affecting drug classes

Drug safety issues affecting a large class of drugs (such as the concerns about possible

increased risk of VTE associated with the use of HRT) provide particular difficulties. In

such cases it is important for information provided about the issue to be consistent unless

there is clear evidence of a difference among products. There is less likely to be a place for

individual companies informing users, particularly as this may lead to unwarranted

differences in the information provided. In such circumstances communication may be best

achieved via a drug safety bulletin or, if the matter is urgent, a ‘Dear Doctor/Pharmacist’

letter may be sent directly by the regulatory authority.

In summary, minimizing the risks of ADRs usually requires a variety of measures, and

effective communication to professional and lay audiences. The latter issue is dealt with in

the next section.

Communicating about drug safety

Introduction

Communicating information to users is a vital step in the process of handling a safety issue

with a marketed medicine. Ultimately, the successful handling of a specific problem depends

not only on making the right decisions, but also on presenting the proposed action in a way

that leads users to react appropriately. In this section, the principles underlying successful

communication in drug safety are discussed in terms of how to get across the right messages

for the right audiences (e.g. health professionals, patients and the media) in the right way

and at the right time.

Getting started

Once a decision has been taken on the appropriate action to reduce the risk from a drug

safety issue, careful planning is required. This will include how and when action is to be

taken and the optimization of communications to ensure that all those who need to know

about the action are informed in a clear and timely manner. If the safety issue represents a

major hazard to the public and significant action (such as when a product withdrawal) is
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planned, then it is essential to act quickly. A project team should be formed made up of a

leader to oversee the planning and execution of communications and members with the

necessary knowledge and experience of drug safety, communication and distribution net-

works. A communication plan will be drafted to make clear the key messages, the audiences

to be targeted (and how to reach them), who is responsible for drafting documents, who

should review them and who will sign them off. The plan should include dates and times for

production of drafts, for initiating distribution and for communications being received. It

should be reviewed regularly and may need to be changed in light of emerging events.

Contingency for a major change in events, such as a leak of information to the media,

should be included.

Getting the message right

The key requirements for a successful drug safety communication are summarized in Table

8.9, i.e. accurate, balanced, open, understandable and targeted. These can be recalled by the

mnemonic ‘ABOUT’, as they are the considerations about which one can formulate the

process. The proposed communication should be tested against these requirements by a

review process that includes both individuals who are experts in the field and those who are

generalists. Communications intended for patients should be written in plain language and

reviewed by lay people. In the multicultural and diverse world-marketplace, making

information available in the appropriate languages represents a growing challenge. In urgent

situations it is vital to spend enough of the time that is available ensuring that these

requirements are met.

It is particularly important in any communication about drug safety to ensure that essential

information is clearly conveyed and not obscured by other, less important information. The

key facts and recommendations must be worded unambiguously and should be placed in a

prominent early position, with use of highlighting.

Healthcare professionals

A model for a written communication to healthcare professionals is shown in Figure 8.2.

The numbered paragraphs are intended to describe the content of the particular section

rather than to be used as headings. The model should aid making the letter open and

Table 8.9 Key requirements for a successful drug safety communication (ABOUT)

Requirement Comments

Accurate Are the facts and numbers correct? Make sure you have included all the

information that the reader needs to know

Balanced Have you considered both risks and benefits; is the overall message right?

Open Be honest about the hazard – don’t hide or minimize it; make it clear what

has led you to communicate now

Understandable Keep it as straightforward as possible – the reader is more likely to respond

appropriately if the message is simple and clear

Targeted Consider your audience and their specific information needs
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informative, and can be tailored to the specific issue. It is important for credibility that

communications to health professionals are signed by a senior professional, such as the

company Medical Director or the chair of an expert committee. One of the key aspects is to

inform healthcare professionals of any action that they need to take. Simple instructions will

help prevent unnesessary consultations and minimize further enquiries. Contact points

should be given for the provision of further information. This is particularly important, as

some individuals will not have understood the messages, some will want more information

or access to the data leading to the action, others will want detailed advice on patient

management and some will want to complain. Contact points should include a Website

address, the number of a telephone helpline and an address for written correspondence.

Patients and the public

The key principles with patient information are that it should, in substance, be the same as

the information provided to health professionals and it should be presented in language that

they can understand. Good patient information adds to and reinforces the main issues that

should be discussed between health professionals and patients, and does not make

statements that could interfere with that relationship.

The media

Most important drug safety issues, and some less important ones, will receive attention in

the media. Often, this will originate in medical journals with a scientific paper or news item

forming the basis of subsequent television and newspaper coverage. The lay media have

great potential influence on the perceptions of large numbers of users of medicines.

IMPORTANT SAFETY INFORMATION

Dear Health Professional,

PRODUCT (Approved name): HAZARD DESCRIPTION

1. The problem

2. The evidence

3. Conclusions drawn from the evidence

4. Practical recommendations

5. Enclosures (if any)

6. Contact points

Signature

Figure 8.2 A model written communication to healthcare professionals
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Furthermore, healthcare professionals may first hear about a drug safety issue through the

media. Therefore, the media need to be handled with considerable forethought. It should be

recognized that the immediate need of journalists is for a story that will interest their

customers. The aim should be to provide them with the necessary facts and interpretation so

as to give them maximum opportunity for balanced reporting. Unfortunately, a balanced

perspective of risks and benefits may not lead to a newsworthy item, and journalists often

tend to overrate anecdotal evidence (e.g. in putting emphasize on the problems experienced

by a particular individual). Journalists’ expectations may also be unrealistic in relation to the

level of safety of medicines or the quality of the evidence suggesting harm. They can be

expected to highlight disagreement amongst experts in the field or any other factor that

increases the newsworthiness of the item. With these considerations in mind, a basic model

for providing the media with information is proposed in Table 8.10.

Some journalists specialize in health and even in pharmaceutical reporting, and they may be

more substantively orientated than some of their peers. On occasion it is possible to establish

a long-standing respectful relationship with such professionals. This includes in-depth

briefings about the broad and difficult challenges of risk identification and quantitation as

well as the specifics of a particular safety issue. Such relationships, in turn, can result in

opinion leadership and helpful public health communication during crises.

Professional organizations and patient representative groups

Professional organizations and patient representative groups offer both potential benefits

and potential threats to a communication plan. Such organizations may be willing to

contribute to the drafting of communication documents and in so doing improve them by

offering perspectives that regulatory or company personnel do not have. They may give

quotes relating to the action being taken, and these can then be used in media briefing and in

response to complaints. These organizations may be prepared to help with the distribution of

communications and, if they are adequately briefed (e.g. with a detailed ‘question and

answer’ document), to handle some of the enquiries that inevitably follow communication

about a major safety issue. Ideally, contacts with these organizations should also be built

proactively rather than making first contact at the time of an urgent drug safety issue.

Distributing the messages

Healthcare professionals

It is essential to be clear which healthcare professionals need to know about the safety issue.

Usually, all general practitioners will need to be informed, with hospital medical staff,

Table 8.10 Basic model for providing information to the media

1. Nature of the problem: drug, hazard, precipitating factor(s)

2. Evidence for the hazard: strengths, weaknesses

3. What is being done: e.g. reviewing, investigating, new studies, changing labelling, etc?

4. What are the implications for (a) health professionals and (b) patients?

5. Overall balanced view of risks and benefits
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hospital and community pharamcists and nursing staff being informed depending on the

drug in question. Occasionally, when the safety issue relates to a drug only used by a small

number of hospital specialists, it may be acceptable to target this specialist group, together

with those pharmacists and nursing staff working in the relevant speciality. However, if there

is any doubt as to whether generalists may be providing healthcare to those receiving the

specialist treatment then a letter distributed widely is necessary.

Distribution lists can be accessed via commercial and professional organizations. Which

to choose will depend on how the drug is used. Some commercial organizations also offer

faxing services, which can be very useful when a leak has occurred or is likely to occur.

Information being distributed should also be added to the regulatory authority and

company Websites. This also provides an opportunity to provide more detailed information

(such as a summary of the data leading to the action and a ‘question and answer’ document)

and linkage to other, related, refereed professional Websites.

Patients and the public

In certain situations, particularly if the hazard is potentially life threatening, it may be

appropriate to include ‘boxed warnings’ on patient information leaflets and/or the packa-

ging. An example of such a case is the contraindication to use of beta-blockers in patients

with a history of asthma or bronchospasm, where it is vital that the patient does not use the

product. Here, good patient information adds an extra safeguard in the event of a

prescription being dispensed that would have potentially lethal consequences for the patient.

When information is provided to health professionals regarding an urgent drug safety

issue that is likely to attract media attention, an information sheet that can be copied and

given to patients may be of considerable value to practitioners.

It is increasingly likely that patients will first learn of a drug safety issue via the media.

This reinforces the need to ensure that media briefing is clear and explains any action that

patients need to take and provides contact points for further information. Telephone

helplines may be very helpful for some major safety issues. They should be staffed by

appropriately trained personnel who have access to comprehensive ‘question and answer’

documents. The Internet is a further medium for patients to achieve access to information,

and for some patients this will be their first port of call. The many unrefereed sites on the

Web make it increasingly important that company and regulatory Websites be accessible,

widely available and attractive. They should include current, clear, and simple information

about any emerging issue.

The media

Providing written information to newspapers and the makers of television programmes

through a spokesperson should be the usual method of interaction, with informal conversa-

tions being best avoided. Interviews for television or radio may be requested, and careful

consideration should be given to their potential benefits and harm in the context of the

specific situation in question. Such interviews invariably have the potential to inflame an

issue, but refusal to appear can also be damaging. If it is decided that the interview should

be accepted, then it is important that the individual to be interviewed has both undertaken

media training and is fully briefed about the issue, the key messages and the pitfalls likely to

be encountered.
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When it is predicted that a drug safety issue is likely to attract media attention and where

there is considerable potential for unbalanced reporting likely to lead to patient alarm and

possibly harm, it is usually best to adopt a proactive approach. One model is to set up a press

briefing rather than awaiting enquiries from the press, so allowing you the opportunity to

present the facts in a balanced way. An alternative is to hold a press conference backed up

with a written briefing for journalists. A press conference requires considerable planning,

but it will allow the facts to be clearly presented and allow journalists an opportunity to

clarify issues they do not understand. When successful, a press conference can lead to

journalists printing the exact messages you want the public and health professionals

to receive. This may be achieved by using experienced staff to explain the facts and required

action and backing it up through providing journalists with a written briefing.

Professional organizations and patient representative groups

At an early stage in the communications planning, a list of relavent professional and patient

representative groups, together with named contacts and telephone and fax numbers, should

be drawn up. If it is intended that these groups will have input to draft communications, help

with distribution or take enquiries, then first contact will need to be made many days before

communications ‘go live’. If their input is not required then such organizations should at

least be faxed, in confidence and for information, the letter being sent to healthcare

professionals.

Timing the messages

Ideally, professional and patient organizations will be informed prior to all relevant

healthcare professionals. In turn, relevant healthcare professionals will be informed prior to

any media briefing, but this is logistically very difficult. Although the media will almost

inevitably hear about a major safety issue before all relevant healthcare professionals have

been informed, it is essential to try to put a mechanism in place for communicating with

healthcare professionals before there is major media coverage.

Beyond communication: risk management

Historically, the tools for management of drug risks have been based in the product

information and risk communication processes described above. However, recent develop-

ments, notably in the USA, warrant separate mention here. In addition to ensuring that all

parties are aware of risks inherent with the drug, it is important that risks in the normal

clinical use of medications also be understood and addressed. These activities to manage

preventable risks range from efforts as traditional and straightforward as emphasizing in

product information the need for monitoring of laboratory tests to detect possible adverse

reactions as early as possible and react clinically (e.g. with dose reductions), to efforts as

sweeping as restricting the use of products to specific providers or settings. One of the most

widely accepted and best understood is the standing recommendation for liver function

monitoring, e.g. with the anti-tuberculosis medication isoniazid. In patients who neither have

symptoms of an underlying disease (their tuberculosis infection is asymptomatic) nor of drug

toxicity (there are no symptoms associated with early hepatotoxicity), risk management
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entails careful, detailed explanations to physicians and, through them, to patients about the

risk, their responsibilities to undertake regular checks, and also the provision of practical

information about the frequency of monitoring, recommended tests and possible actions.

More extensive programmes to manage risk may be indicated, e.g. use of clozapine is

associated with schemes for ensuring that haematological monitoring is performed in order

to detect and prevent the consequences of agranulocytosis. In the USA, with the acne-

control medication isotretinoin (Accutane), simple warnings by physicians, deemed suffi-

cient elsewhere in the world, were clearly not working adequately to reduce the risks of

pregnancy exposure and the known teratogenicity of the drug. Thus, the sponsor, in

collaboration with the FDA, developed and launched a series of efforts that included a

patient registry, informed consent forms, and detailed patient information materials.

These approaches are now termed ‘risk management programmes’ and they have recently

been recognized as part of the drug approval process in the newly legislated Prescription

Drug User Fee Act III. As now conceived, companies need to consider the spectrum of

efforts that might be appropriate to ensure safe and effective use in the market place, and to

commit, during the new drug approval process, to undertake and monitor such efforts

following approval.

Ensuring that action to protect patients is effective

Perhaps the most important aspect of risk management is ensuring that any action taken to

protect the public from a drug risk is effective. With the exception of when a drug is

withdrawn from the market, all action on drug safety will aim to reduce rather than to

eliminate risk. If the drug in question is of proven therapeutic benefit then this is entirely

appropriate. However, simply adding warnings to product information, recommending

monitoring or contraindicating an at-risk patient group, or even launching what may appear

to be a more comprehensive ‘risk mangement programme’, may not adequately protect

public health. It is important, therefore, to monitor that the actions have been effective and

to continue to monitor the drug safety issue(s) on an ongoing basis. A list of possible

methods of evaluation is given in Table 8.11.

In the past, the number and nature of spontaneous reports received have been used as the

main method of evaluating the effectiveness of action. However, because of various potential

biases, this approach has significant limitations. An active public emphasis upon safety

issues may result in increased reporting, whereas the existence of a formal program may be

an excuse for underreporting. The extent and nature of these subtle biases are likely to be

Table 8.11 Possible methods of evaluating the effectiveness of actions taken

1. Communications. Have they been received and understood (using market research techniques)?

2. Prescribing. Extent to which it is consistent with revised recommendations in product information

(using longitudinal patient databases)

3. Spontaneous reporting. Do serious cases continue to be reported? Do reported cases reflect

contraindicated use?

4. Observation/formal study of prescribing and events. Has the action resulted in reduced morbidity/

mortality from the ADR in practice (using longitudinal patient databases or epidemiological

study)?
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obscure. Thus, ideally, ADRs and other untoward events following use of the drug would

be prospectively monitored. This might be done using a formal observational study or by

monitoring prescribing and events in a longitudinal patient database such as the GPRD, or a

managed care or claims payment database. However, the complexity and extensiveness of

the risk management programme may require more elaborate hands-on survey and monitor-

ing techniques, to observe whether each of the components is being executed effectively.

If there is evidence that the action(s) taken has not affected relevant measures of drug

usage, or reduced the morbidity or mortality associated with the drug, then further action

and communications will usually be necessary, or, in the extreme, the drug may be

withdrawn.

Managing the process

At the heart of the process of drug safety management is the business of managing the

processes, the centre of the circle (Figure 8.1). Those unfamiliar with this sector are often

surprised by the extent to which these responsibilities are shared by industry and regulators.

The multinational pharmaceutical company is responsible for the safe and effective use of

its products anywhere in the world where it markets or contracts to have them marketed.

Although each company organizes this function in its own way, there are some general

principles and common approaches. Multinational companies will, for example, create drug

safety monitoring functions in each of their national affiliate companies, to ensure that any

ADR reported to the company will be handled effectively. This will entail several steps:

communication with the reporter to assure that the details necessary to understand the report

have been received; recording and management of the information regarding the case; and,

as appropriate, reporting to the local regulatory authority in the jurisdiction, transmission

(often with translation) to the international headquarters offices, and associated data

management and quality assurance functions. The international office, likewise, will require

staffing, automation and technical support to receive, interpret, quality assure and, as

necessary, provide consultation to the local partner to ensure the completeness and quality

of each report. Centrally, the company will wish to maintain a professional staff to conduct

ongoing review of the reports as they accrue and, as necessary, assure that the international

immediate and periodic reporting requirements are all met. For questions about the safety of

a company’s product, or the efforts to monitor and manage its safety, the company is the

repository of the greatest expertise. For larger companies, this requires staffing with

physicians, nurses, pharmacists, informatics specialists and other professional staff, possibly

numbering in the hundreds.

Regulatory authorities likewise require professional and technical staff competent to

understand the impact and import of individual drug safety case reports and overall drug

experience patterns. Their reponsibilities differ from those of the individual company. First,

the responsibilities for the specifics of individual case work-up and aggregate analysis are

generally those of companies; it falls to the regulator to ensure that these responsibilities

have been fulfilled. In addition, of course, the regulatory authority will wish to have

expertise and staffing adequate to perform the same safety review functions already

described for the industry. Depending on the national context, the regulatory authority may

be the primary recipient of ADRs (e.g. in the UK, where the majority of cases are reported

directly to the national agency); in others, the primary agent for drug safety case manage-
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ment will reside with the industry (e.g. in the USA, where the majority of cases are reported

directly to the companies). Each country’s regulatory authority will organize its drug safety

enterprise differently. However, they all share in common the need for expertise in medicine,

pharmacology, informatics, epidemiology and regulatory science.

Audit

To ensure an efficient and effective system for handling drug safety issues, audit should be

performed of all the steps in the process. Audit will include measuring performance against

targets for data collection and processing, case management and clinical evaluation, signal

generation and pattern evaluation, decision making, regulatory action and communication.

In general, each agent in the system, company and regulator alike, will wish to have its

own internal system of audit, to ensure continuous quality improvement. In addition,

however, regulators may elect, and in many countries are required by law, as part of their

sector governance functions, to perform audits upon the regulated industry. In these

instances, it is important that such audits be governed by common sense and focus upon

auditing the steps and processes which will make a difference in the quality of the function,

and not simply ‘counting what’s easy to count’.

Conclusion: some thoughts on the future

The methodologies underpinning pharmacovigilance have been developed over the last

30 years to a level that affords patients a reasonable degree of protection against unwanted

effects of medicines. However, these still need to become more sophisticated to meet the

challenges of the changing world of therapeutics. Innovative methodologies are also needed

in order to enhance the capabilities of drug safety personnel to respond quickly to important

issues. Technological advances, and the increasing availability of computerized databases

that can be used to research drug safety issues, are providing new opportunities for better

investigation and communication about drug safety.

Expectations of drug safety from both the professions and the public have increased over

the past decade and are likely to continue to do so (Asscher et al., 1995). The primary

consideration in this field must always be the well-being of patients using the medicine.

When making decisions based upon analysis of benefit-to-risk balances, a fine line often has

to be drawn between restricting the availability and choice and of achieving the proper

balance between the benefits and the risks that inevitably accompany the use of any

medicine.

Many uncertainties remain in the field. Whilst there is agreement on common practices,

there is little research to document best practices. There is agreement on the need for proper

staffing and resourcing, but there is little research to document the necessary competencies

and expertise, much less appropriate training and accreditation for the professions involved.

Whilst there is evolving agreement on harmonized practice, e.g. upon a timeline of 15 days

for expedited reporting or 6 months for a periodic safety update, there have been few studies

to demonstrate the value of such consensus.

In the future, improvements in the quality of the evidence, in the decision-making

processes and in the tools used and competencies required to detect and manage risks are all

possible (see Chapter 16). Further developments in standards and audit are required to cover

372 POST-MARKETING DRUG SAFETY ISSUES



the whole pharmacovigilance process, as are better measures of its success or failure.

Scientific developments in various disciplines relevant to pharmacovigilance should be used

to underpin these advances.
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