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In the werds of W.H.W. Inman, " ... no drug with any warthehile
therapeutic activity is entirely risk—-free" (1). Drugs by desian are
intended to modify physioleogical functicas and as such possess the
ability to do harm. Additicnally, few druas are specific for their
intended effect. Most drugs have some adverse effects. These may ar may
not be related to the pharmacological action of the drug and may or may
not be dose related. Owing to the complex and sometimes idicsyncratic
nature of drug acticn, and to the inevitable limitaticns of premarketing
tests, the adverse effects may not be known at the time of marketing.
Thus, the full spectrum of a drug’s acticn (adverse and beneficial) may
only be confirmed several years after a drug is first marketed, after it
has been used for an extended pericd of time in a hetercgenecus

pepulation,
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In crder to minimize the harmful effects af drugs that are used in
an appripriate and therapeutic manner, drugs must be monitored
continucusly from the time they are first introduced to the market. To
function effectively, this postmarketing surveillance (FMS) of drugs
should monitor for adverse reacticas and enswre that the nature,
severity and incidence of known ADRs as cutlined in the package insert
matches what is cbserved in clinical practice. It needs to identify
previcusly unknown ADRS as well as identify any factors that may
predispose individuals to the adverse effects, including the
co—administratica of specific drugs. Thus, clinical evperience with the
drug must be used to continucusly reassess the drug’s risk-benefit ratio
and if necessary enable appropriate remedial action to be carried cut,
This may include for example, a modificaticn of the labeling ar at the
other extreme, ccmplete rem-wval of the drug from the market. Finally, an
informaticn netwark needs to be in place that will rapidly commnicate
impartant findings of the varicus FMS activities the medical community.

This paper will review the limitaticns or blind spots of existing
premarketing drug evaluations and also the varicus methods that are
presently used to assess the safety of, and risks posed by marketed
drugs.

A. LIMITATIONS OF PREMARFETING EVALUATIONS

The safety and efficacy of few, if any, products are subject tao the
same amouwnt of regulatory scrutiny as drugs. It is estimated that the
height of the documentation paper now required for the approval of a new
chemical entity in the initial markets, apprcaches that of the Eiffel
Tower (300.5 meters) (2). The research phase of the drug discovery
process may take up to 10 years and the develcpment phase wp to 11 years
(3). Overall it has been estimated that the cost of develocping a new
drug in the 1980s is $125m (4),

In spite of these extensive premarketing studies, at the time of
initial marketing, only a fraction of a drug’s full toxicity profile,
and indeed spectrum of pharmacological effects, may be known. Human
safety and efficacy data are limited to extrapolations of preclinical
toxicity data derived from laboratory animals and cn data derived from
clipical trials in humans. Although these studies have been effective in
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the most part in preventing potentially toxic compounds from gaining
access to the market, experience has shown that these tests cannot be
relied upcn to identify all adverse effects that may be cbserved after
marketing. The major limitaticns of these premarketing studies are
cutlined below.

1. Preclinical Animal Studies

Freclinical toxicity studies are carried cut to study the
functicnal and morphological effects of the drug in laboratory animals.
Generally, acute studies are used to determine whether or not a drug is
sufficiently safe to be tested in humans, while chronic studies are
carried cut to study the long—term effects of the drug. The nature and
duraticn of the chronic studies depends on the proposed pattern of use
af the drug and may involve carinocgenicity, teratogenicity and
mutagenicity testing. Data from these tests are used to support the
approval of the drug by assuming that the pharmacckinetics and the
pharmacodynamics of the drug are the same in both laboratory—animals and
humans. However owing to inter—species di fferences, this asswmpticn may
be invalid. Accordingly, a drug that produces negative findings in
laboratory animals may produce sericus adverse affects in hunans.

For example, preclinical toxicity studies carvied cut oo
practolol, indicated that the drug was safe and well tolerated. It's
L‘DSO in animals was found to be approximately twice that of propranclol.
Practalol was withdrawn from the market after approximately five years
of marketing, after clinical experierce revealed it to have unacceptable
human toxicity (5). Morecver, even after the subsequent characterization
of the human lesicns, it was not possible to reproduce the toxicity in
laboratory animals (6). In cther cases, preclinical toxicity studies may
underestimate the incidence and/or severity of human adverse effects.
Clearly, preclinical toxicity tests cannct be relied upon to pravide
uwequiviacal evidence regarding a drug’s action in humans.
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2. _Premarketing Clinical Studies

It is urealistic to expect clinical trials to identify all
pessible effects of a drug since they can never reproduce the pattern of
drug usage experienced after marketing. The primary limitaticon of
clinical trials lies in the rumber of patients studied, the duraticn of
exposure of the patients to the drug and the characteristics of the
patients invodved.

Generally between S00~3000 patients are exposed to an experimental
drug during the premarketing clinical trials. Yet, in crder to have a
IT4 certainty of detecting a reacticn that has an incidence of 1 in
1,000 and which is unique to the drug, over 3,000 patients would have to
be exp-sed to the drug (7). If the event were not specific to the drug
but also cccurred in its absence, an even greater number of patients
welld be required. The actual number would depend on the spontanecus
background incidence of the event (Table 1). Thus, clinical trials are
able to detect caly relatively commen ADRS i.e. those which cccur at
rates of greater than {1 in 1000 and Wwhich are specific to the drug.
Furthermore, it is clearly impractical and not economically feasible to
design trials with improved sensitivities.

Patients are enrclled in premarketing trials far aonly a limited
an-unt of time. Frequently, patients are exposed to the drug for a
maximum period of aboat 12 to 24 months. Thus, clinical trials are
incapable of detecting ADRs that require long exposwre pericds. For
example the varicus manifestaticns of practolol’s couwlomucocutanecus
syndrome required an average of 24 months of treatment and
practolol—-induced sclercsing peritonitis occurred after an average of 4
months treatment (S). Nor can clinical trials detect ADRs which have
long latercy periods such as diethylstilbestrol-induced vaginal
carcinoma following intrauterine exposure.

Ancther limitaticn of clinical trials lies in the type of patients
errnlled in the studies. In order to simplify the evaluaticn of drug
efficacy and for ethical reascns, patients with complicated disease
states, those cn multiple drug therapies, the very ycung and the elderly
are frequently excluded from the trials. Clinical trials are never
carried cut on pregnant women. Consequently, at the time of marketing

anly limited data is available cn any special sensitivities displayed by
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TAELE 1

Minimum Cohert Size Fequired to Detect Various Types of ADRs (70

Incidence of ADR Background Incidence Minimm Number of Fatients
Fequired to Detect ADR

1 in 100 0 260
1 in 10,000 520
1in 100 2,000
1 in 1000 0 3,600
i in 10,000 7,20
1 in 100 136,400
1 in S000 o 18, 200
1 in 10,000 7,400
1 in 100 3,255, 000

several potentially wulperable populaticos. Furthermore, little
informaticn is provided on drug—drug interacticns.

The overall limitaticns of the premarketing trials have been summed
up quite succinctly by Fegers (B), who categorizes them as the "five
toos": too few, too brief, too simple, too median aged and toso narvosws.
At the time of marketing only thcoese ADRs, which are relatively coomza,
frequently dose—related, and often related to the pharmacclogical action
of the drug, i.e. type A reacticons (39), are known. Type B reactions (32,
which are often idicsyncratic or allergic in nature and which coour less
frequently, may nct have been fully characterized cr may be vnknown at
the time of marketing. Fur example, the ability of nomifensine to cause
a variety of hypersensitivity reacticos was known at the time of
marketing. However, the potential sericusness of this reactico, which
ultimately led ta the withdrawal of this product, was net discovered

until after marketing (10).

B. FOSTMARFETING SLRVEILLANCE METHODS

The function of FMS of drugs is to expand upcn the data on drug

experience collected during premarketing climical studies. In
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particular, FMS aims to identify and quantify the risks associated with
drug therapy. In crder to functicn effectively FMS must identify new or
wnerxpected reactions, which may occur cnly very infrequently and/cr
after extended treatment with the drug. FMS must provide an estimate of
the incidence of ADRs and identify any predisposing factors. Finally, it
mist possess the ability to rapidly identify serious drug problems and
communicate this informaticn in a timely manner so as to minimize the
number of individuals whao suffer harm from a any such drug.

Perhaps nct unexpe:tedly, all the demands cutlined above cannot be
met by any cae methcd of FMS. Several different approaches are available
and while each has its cwn unique advantages and limitaticns, in many
cases the weakness of one system is the strength of ancther. Thus, when
cperated in concert, the varicus methods of FMS theoretically possess
the capability of providing a scund and thorcugh system to monitor
mar keted drugs.

1. Cchort Studies

Cohort studies can be of two types, experimental or cbservaticnal,
depending upcn the ability of the investigator to control patients

allocation to the different treatment groups.

la. Experimental Cobort

In experimental cohert studies or clinical trials, participants are
randomly allocated to one or more treatment groups, typically, the drug
under study vs. control (placebo or alternative treatment) in a double
blind or scmetimes triple blind ¢ statistician, as well as the patient
and physician are wnaware of participants treatment) mamner.

The eliminaticn of bias associated with the randomization of the
treatment groups and through the blinding of the study, make clinical
trials the most scientifically pure and the most peower ful method of FMS.
Hwever, in crder to add significantly to premarketing trials,
postmarketing clinical trials need to be on a much larger scale and have
to have a loager duraticn than their premarketing counterparts. Thus
postmarketing trials or experimental cohort studies require extensive

planning to develcp and implement, they are time—~ccasuming and extremely
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expensive. Additionally, experimental cchort studies have several other
draw backs. Firstly, it is not feasible to design these studies to have
the capability to detect rare ADRs or those which have a long latency.
Secondly, the population recruited for the trials often represents a
subset of the total population, which eliminates a nwnber of real life
variables. Finally ethical arguments may preclude the use of the placebo
arogp (11,

In swmary, despite the scientific elegance of the experimental
cohurt study, the study of drug use under these artificial conditions is
costly and time consuming. Furthermore, these studies are limited in the
type of ADR data they provide. They are unable to detect rare ADRs,
those that have long latency pericds and do not provide the informaticn
quickly. Thus, most ccamonly, postmarketing trials are used to study

drug efficacy rather than monitor drug toxicity (120,

1.0, Obsaervaticnal Cohort Studies

Observaticnal cohort studies differ from clinical trials in that
the investigator is unable to control the allocation of patients to the
di fferent treatment/control groups. Thus & group of patients (cchort)
undergoing routine treatment are cbserved and compared to a second or
contral group of patients. The control group may be a random sample of
the population or a growp of patients undergoing some cther type of
routine treatment. Follow—wp of patients may be carried ocut
prospectively or retrospectively by a physician, a review of medical
recards ar through the use of a special registry suwch as a reqgistry of
birth defects. In cantrast to some other commonly used methods of FMS
such as case—control studies, cohart studies are exploratory i.e. they
are able to identify previocusly unknown problems, and they are also able
to quantify the events. On occasions the Food and Drug Administration
(FDA) have required drug sponscrs to per form postmarketing Fhase IV
cchort studies in order to supplement the data derived from the
premar keting studies.

Though less expensive than experimental trials, cbservational
cobort studies are never—the-less extremely costly. For exanple, Fhase
IV studies of cyclchenzaprine and cimetidine were estimated to have cost

over $1 millica and $35.5 million respectively (133, Thus, it is
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impractical to use this method on a routine basis. Furthermore, Rossi
et.al (14) investigated the ability of the Phase IV studies of
cimetidine, cyclobenzaprine and prazosin to capture new ADRs. The phase
IV studies, which had user—cchorts of approximately 10,000, 7,000 and
22,000 respectively, were found to be less effective than the
spontanecus reparting system in identifying new ADRs.

2. Case—Control Studies

Case—control studies are retrospective comparison of patients who
are identified as having a particular disease (case), compared to a
carefully matched cocntrol group of the populaticn who do not have the
disease. For FMS purposes, the drug history of the twe groups are
compared to see if exposure to a particular drug is greater among the
group experiencing the disease, e.q. a study of estrogen use and
endcmetrial carcincma (15). Clearly, the selection of apprepriate
cantrols is critical to the validity of these studies. For example, a
study on the possible relaticnship between Alzheimer’s disease and the
use of non—stercidal anti-inflammatory (NSAI)Y drugs, that did not match
the groawps with respect to age may falsely identify asscciation between
use of these drugs and the incidence of the disease. Alzheimer’s disease
is mre common in the elderly, as is NSAI use. The control group needs
to be matched as closely as possible with the case grcup and should be
equally likely to experience drug use.

Case—control studies are widely used and numercus examples can be
foud in the literature. They can be carried cut relatively quickly in
compariscn td cther methcds, they can be per formed on much smaller
groups (16) and they are relatively inexpensive. Additicnally, they can
be used to investigate the relationship between drug exposure and latent
effects, e.g. vaginal carcinoma following intra—uterine exposure to
diethylstilbestrol (16).

However, case—ccntrol studies are only investigational in nature
and cannot be used to identify previcusly unknown ADRs. They rely on the
accurate collecticn of information, such as previcus drug history, which
may be subject to recall bias. Most importantly, although they can be
per formed quickly and inexpensively, the appropriate selecticn of the

cases and controls and, interpretaticao of the data is critical and
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requires a thorcugh understanding of epidemiclogical techniques. As a
result, case control studies can be subject to much misinterpretaticn

and errcr and their findings may be very controversial (12),

S. Spontane-us Feporting System

Drug regulatory agencies in most Western coauntries cperate a
spoatanecus reporting system (SRS) for ADRs. Reports of suspected ADRS
are submitted to a central agency, which uses the reports to monitor for
unusual patterns of drug—disease asscciaticas. In the United States the
system is maintained by the FDA (173, Health professicnals, primarily
physicians, are encouraged to report suspected ADFs oo a voluntary basis
using the FDA’s Drug Experience Feport form (16330, A copy foem is now
found in the Fhysicians' Desk Reference. The emphasis of the FDA’s
reporting guidelines is on suspected sericus drug reactions, where the
event results or contributes to death, is imminently life-threatening,
results in or prolongs hospitalizaticn, or results in persistent or
significant disability (18). Further emphasis is placed ca those
suspected sericus ADRs that are not be found in the labeling, and those

to newly marketed (within the last three years) drugs. Health

For personal use only.

professicnals are reassured that they do not have to establish
causality, which is usually impossible to establish from a single case.
Thus, each report constitutes only a suspected ADR.

In contrast, drug manufactwers are required by law to report to
the FDA all dowmestic veports they receive (13). Manufacturers may
receive reports directly from health professionals, from their drug
detail representatives o directly from consumers (200, Additionally,
manufacturers are required to report certain ADRs received from clinical
studies, foreign scuwrces and literature reports, For these latter
scuwrces the emphasis is on sericus reacticns (19).

Approximately 0% of the reports received by the FDA come from

Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/27/12

manufacturers, criginating primarily from physicians and approximately
10% of the FDA reports come directly from health care providers (18),
again primarily physicians who constitute the crux of the GRS,

The FDA's camputerized data base was established in 19639 and
cwrrently contains almost €00,000 reports of suspec-ted ADRs (18). More
detailed descriptions of the system can be found in the literatuwre
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(17,21). Collectively the data are used to generate signals of potential
drug preblems, which can then be investigated further, possibly using
ather methods of FMS. Thus, a primary use of the SRS is as a signal
generator. The SRS monitors all drugs used in a variety of real
conditions, continuw-usly from the time they are first marketed and it is
an extremely cost effective process (22). Owing to this extensive
coverage, the SRS is the cnly method of FMS that is able to detect rare
ADRs i.e. those with incidences similar to

chloramphenicol-induced aplastic anemia. An efficient system can
thecretically identify previcusly unknown reactions rapidly,
particularly when the event is uusual and oocurs rapidly after first
taking the drug. For example, the U.S. system identified an asscciation
between the flank pain syndrome and suprofen use, two—three months after
the drug was first marketed in the U.S. (233,

The efficiency of the system is dependent upce physiziansg ability
to detect suspected ADRs (detection), their ability ta link the
suspected ADR to drug therapy (attributicn? and their ability and
willingness to repert the suspected ADR either to the FDA directly ar to
the drug manufacturer (reporting?. Unfortunately, throughout the world
physician participation in such reporting systems is pootr. For example a
recent study indicated that less than 14 of suspected ADFs classified as
sericus and/cr fatal are repcrted to the FDA (24,25). A similar study in
the United Kingdom estimated that less than 54 of reportable events were
actually reported to the Ccamittee on Safety of Medicines (26).
Furthermzre, Venning fcund that although physicians provided the first
alert to the majority (70%) of what were considered to be the most
sericus ADRs since thalidomide, in no case was a GRS involved in this
first alert (27). However, since the time of Venning’s report (19830,
spontanecus reports have identified important drug safety problems with
ncoi fensine (10), zomepirac (21), bencxaprofen (21) and suprofen (28).

In additicn to under reporting, the SRS suffers several other
disadvantages. Reporting is suwbject to many influences. These include
literature reports of ADRs, communicaticns fraom regulatory agencies and
the newness of the drug (23,28,29,30). Additicnally, accurate
dencminator data or data oo drug utilization is not available, Finally
the reports constitute only suspected events. Thus, clearly SRS data can

not be used to reflect the overall cecuwrrence of ADRs nor to calculate
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incidence of events. On oocasions spontanesus reporting data has been
used to provide crude but useful informaticn cn the risk-benefit ratics
of drugs within the same pharmacological class. For example, the
Committee oo the Safety of Medicines per formed a study ca the NSAI, in
which they considered the number of reports of suspected sericus
reactions to drugs in this class, in relaticaship to the prescripticn
volume for each drug in the United Kingdom (310, In gpite of the
limitations of SRS data, the study enabled scoe broad coaclusicns to be
made regarding toxicity profiles of drugs in this class. On ancther
cocasicon, in the case of flank pain syndrome associated with suprafen
use, the SRS provided sufficient data to not only identify but also to
resclve a problem of drug safety (23).

In an effort to improve reporting rates in the United States, which
traditicnally have been lower than the reporting rates in cdher Western
countries (321, the FDA has sponsored state pilot projects to
investigate physician under—reporting, and to try to identify and
implement varicus strategies at a local level to increase reporting.
Filot Frojects have been established in Fhode Island (324,325,330,
Maryland (34,35) Mississippi (363, Massachusetts (37) and Colorado. The
Fhode Island (24,23 and Maryland (34) projects conducted surveys to
assess physician knowledge, attitudes and behavior regarding reporting
ADRs price to the initiation of interventicos. The suwrveys, which
achieved response rates of 7374 and 374 respectively cbtained similar
results. Both found that almost half of their physician respondents were
unaware of the FDA's SRS and both identified lack of availability of
report forms, lack of certainty the drug caused the reacticn and a
previcus knowledge of the reaction as the major vreporting impediments.

The Fhode Island progject, which is based in the state Health
Department, established a local reporting system in which it assumed an
intermediary role between reporting physicians and the FDA. Details of
the system are presented elsewhere (33). An educaticnal campaign was
mzunted to heighten physicians’ awareness of the subject, to improve
their knowledge of the reporting process and to encouwrage their
participatizn. After a twn year interventicn pericd, physician reporting
increased more than 17-fold (33). The increase was accoapanied by a
corresponding increase in the proporticon of sericus reports.

Despite a number of short comings, the SRS is a vital component of

the FMS precess. It is unmatched in the extent of its coverage, its
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cost-effectiveness, its ability signal potential drug prcblems and the
speed with which this is accoaplished. In this regard the efficiency of
the system is compromised only by under repcrting, which the
FDA—sponacred pilot projects in Rhode Island and other states have
demmnstrated to be reversible phenomenon. Fhysicians can be stimulated
to report ADRs. Similar increases in the quantity and quality of
reporting at the national level would dramatically enhance the
efficiency of the SRS to rapidly and efficiently identify drug prcblems.

4, Data Rase Linkage.

The increasing computerization of patients’ medical informaticn for
administrative and billing purpcses has resulted in the creaticn of
large data bases that are potentially useful for PMS. Data base or
reccrd linkage refers to the bringing together of twe or more individual
patient records for a large pepulation. For example, hospital medical
records or discharge diagnosis data may be linked to data on drug
utilization. Although data base linkage cocnstitutes a specialized data
resaurce rather than a unique type of PMS, the methodolcegy involved in
using this data to conduct case~vontrol and cohert studies is relatively
new and presents an ongoing challenge to investigators in this field.
Several examples of these data bases are presented.

Data from the Group Health Cooperative of FPuget Scund, an HMO based
in Seattle, has been used by the Boston Collabocrative Drug Swrwveillance
Program (28). The system links hospital discharge data and cutpatient
drug use (38). The MO has over 300,000 enrcllees and has been
computerized since 1976. Although the population is rather small the
system has been used to investigate a number of issues of drug safety,
such as the use of oral contraceptives and the risk of breast cancer
(39 and casexcontrol studies on birth defects (40). Dther examples of
data base linkage systems include the Saskatchewan Health Prescripticn
Drug Plan in Canada and record linkage in Tayside, Scatland. The
Saskatchewan plan covers all residents of the province (over 1 millicn
pecple) and can link prescription drug use to in—patient and out—patient
diagnoses (41). The system in Tayside manually identifies patients
taking the drug in question, by cbtaining photocopies of the
prescriptions from the central processing body in Scotland (the
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Frescription Pricing Divisicn). This data is then linked using a common
community health nunber to the computerized in—patient hospitalizaticon
data (42). Currently the system is restricted to approximately <00, 000
but it hopes to expand to include adjacent areas and increase the
population covered to caver coe millico.

An additicnal rescurce whcse gpplicaticn to FMS is being
investigated is the billing informaticn routinely collected for Medicaid
patients. Medicaid -overage is administered individuslly by each state
and 439 states use a federally certified wuni form Medicaid Management
Informaticzn System (MMIS) to process Medicaid data. A system has been
develcped, the Cooputerized On-i-ine Medicaid Fharmazeuticzal Analysis
System (COMFASS) (43,44), to use Medicaid billing data (including both
in—patient and cut-patient diagnoses) prioszessed by MMIS for FMS studies.
Originally, =nly data frocm Michigan and Minnesota were included but
since that time an additicaal eight states have been added to expand the
COMFASS populaticn to approximately six millicon patients. COMFASS may be
used to access large cohorts of patients with specific diseases or
exposed to particular drugs. Thus both case—cocntrol and cochert studies
may be per formed.

Each of the systems cutlined above has its cwn advantages and
limitations. However, in general, the use of existing data bases for FMS
purpeses of fers the advantages of low cost and speed. Additicnally,
since the populaticns can be monitored over long pericds of time and
allow for relatively inexpensive follow-up, they have the potential to
detect latent or delayed effects of drugs. Finally, as the data bases
increase in size these systems will gain the ability to detect rare
adverse events and ADRs associated with infrequently used drugs (450,
However, the applicaticn of data base linkage to FMS is asscciated with
many inherent and formidable problems, which need to be fully addressed
and resclved befare data base linkage can become a mare prominent method
of FMS. These problems include the accuracy, validity and ccepleteness
of the prerecorded data and the ability the linkage procedures to
cperate correctly (44,45). A rezent critique (46) of the use of record
linkage in FMS concluded that the methcdolegy has not advanced
sufficiently to warrant the increased reliance that is being placed on
this rescurce and, furthermore, that the use of information contained on

data bases has inherent limitaticas, which cannot be easily cvercome.
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These include the ability of the information to provide adequate data on
the duration and timing of drug therapy and to adequately define the
cutcome. The conclusions of this critique were controversial and were
subsequently disputed by other researchers in the field
(47,48,49,50,51), who claim that many of the problems associated with
this resource equally apply to other data resources. Furthermore, it was
argued that the ability to rapidly and inexpensively link drug exposure
to a medical cutcome in a large population, make data base linkage
invaluable in its ability to generate signals and investigate issues of

drug safety.

5. Prescripticon Event Monitoring

Prescription event monitoring was develcped in the early 1980's by
Inman at the Drug Surveillance Research Unit (DSRUD at the University of
Southampton and it is a type of specialized cchort study. The Unit uses
the Prescription Pricing Autharity in Great Britain to identify large
cohorts (10-15,000) of patients taking the drug under study. The
prescribing physician, who is alsa identified from the prescription, is
then contacted and asked to participate in the study. The physician is
provided with a green form and asked to use it to record any serious
clinical events that have cccurred in the patient during treatment or
after when appropriate. A clinical event is defiped as, " .. any new
diagncsis, any reason for referral to a consultant or admission to
hospital (e.g. cperaticn, accident or pregnancy), any unexpected
detericration C(or improvement) in a ccocurrent illness, any suspected
drug reaction, or any other complaint which was considered of sufficient
importance to enter in the patient’s notes." (52). Thus, the physician
dces not have to suspect the event to be drug related but merely is
asked to record any event at all that was considered to be of a
sufficiently serious nature to be recorded in the patient’s file e.g a
broken leg. The green forms are sent cut by the DSRH on the anniversary
of the individual'’s first prescription so that all patients are studied
for the same pericd (53). Physician response to FEM has been excellent.
It is estimated that 794 of general practiticners in England have
participated (S2) and that physician respcnse in individual studies has
ranged from 55/ to 75L.
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The DSFH coacentrates primarily ca newly marketed drugs (1) and a
recent study with enalapril for example allowed for the calculation of
the frequency of a variety of mild and more seriocus reacticns to this
drug (5.

The DSRL is currently evaluating a new reporting scheme, which it
introeduced in conjunctico with the Committee cn the Safety of Medicines,
in 1987 (33, The functico of the new Red Alert system is to promote the
timely reporting of sericus ADRS to newly marketed drugs. The DSRU
identifies the first 20,000 patients to receive a new drug in England
and sends the prescribing physicians a special reporting form that bears
a distinctive Fed Alert triangle. The form is sent cut to physicians as
soon as possible after the first prescriptico is written and is
perscnalized for the patient. The physician is asked to use it to report
any suspected sericus ADRs.

An innovative alternative approach to Inman’s FEM has recently been
described (553, which made use of what many coasider to be an
underutilized rescurce for FMS (56). Rateman and his collegues (35) in
the U.k. used community pharmacists to identify a cohort of patients
taking metoclopramide and prochlovperazine to study the frequency of
extapyramidal side—effects.

In Britain FEM zompliments the naticnal spoatanecus reperting
system (1). In contrast to the SFS, vhich covers all drugs, FEM is
generally cnly applied to selext new drugs. However, FEM -an be used to
measure incidence and to generate and test hypothesis. Additicnally,
since events rather than suspe-ted ADRs are captured, FEM may be
particularly valuable in identifying new ADRs which are normally
difficult to associate with the drug e.g idicsyncratic ADRs. Dwing to
the size of the cchorts used, FEM cannct detect rare events and cwing to

the limited follow wp pericd it cannot be used to detect latent effects.

CONCLUSTON

The ability of drugs to save lives, prolong lives, improve the
guality of life and avoid the necessity of mre expensive forms of
treatment haz had an unquesticnable and dramatic effect o the health
care system in the latter part of the twentieth century. The scmetimes

tragic realizaticn that drugs themselves can cause harm also oocuwrred
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during this pericd. Chwronologically, events such as the use of
diethylene glycol in sul fonamide elixir and the thalidomide disaster
lead to the strengthening of the drug appraval regulations. Through an
increased knowledge of the nature and incidence of ADRs, as well as
experience with drugs such as practolol, it became spparent that the
assessment of the absolute risks posed by a drug could coly be per formed
by continued and viailant pcstmarketina suwrveillance.

Fostmarketing surveillance of drugs is an evolving field, which is
still in its develocoment phase. A number of different techniques are
available, scme of which involve classical epidemiclogical methodology
and scme of which, such as the spoatanecus reparting system, are wnigue
to drug menitoring. In the near future it is likely that many of the
methods discussed in this paper will be expanded, improved and
strengthened and that new approaches to the subject will be develcped.
This may include an expansion of the use and methodology asscciated with
data base linkage, a greater use of pharmacists as a research rescurce
in this field and increase physician participaticn in the SRS. Cootinued
FD& sponscrship of the state reparting projects could lead to the
develcpment of lozalized areas cr sentinels of intensive drug
monitoring.

As & final note, it is now clear that drug evaluaticn is a
contipucus process that only begins during the premarketing clinical
trials. The drug approval process in the United States is frequently
criticized for being unnecessarily slow (57) and in consequence that
patients are deprived of valuable medicaticns. For example William
Wardell estimated that the intrcductinn of beta-blockers has resulted in
the saving of approximately 17,000 U.5. lives per year and that by
extensicn the six year delay in the introducticon of the beta-blockers in
the U.S. cost an unnecessary 100,000 lives. As a result of criticism of
this kind, and particularly in response to the demand to expedite the
availability of drugs to treat AIDS, the FDA has recently implemented
several procedures to facilitate the availability of desperately needed
drugs (58). Substantial improvements in the speed and efficiency of the
FMS process to capture and quantify ADRs cculd justify a re—evaluaticn
of the emphasis placed on postmarketing as cpposed to premarketing drug
monitoring. Thus, the type of acccomodations recently made for

zidevudine (2B), cauld beccme mre ccemonplace in the future.
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