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Introduction

The objective of this paper is to present an
historical overview of the international experience
of adverse drug reaction monitoring over the last
25 years since the thalidomide episode which
was the initial trigger for the establishment of
national systems of post-marketing surveillance.
It is hoped that those seeking such historical data
will find the survey of considerable archival
value; but there are in addition general conclu-
sions of considerable importance that can be
drawn from the material presented.

Methodology

A questionnaire was sent to the Heads of the Drug
Regulatory Authorities of Australia, Belgium,
Denmark, Finland, France, Germany, Ireland,
Italy, Japan, Netherlands, New Zealand, Norway,
Sweden, United Kingdom, and United States of
America. All authorities approached responded
and completed the questionnaire as completely
as they were able.

Adverse reaction data

The questionnaire sought information on whether
the countries had a spontaneous adverse reaction
reporting system, in which year the system was
initiated, and the number of reports made to the
reporting system in each year since its inception.
The origin of reports made to the national centre
and whether these were from hospital doctors,
general practitioners, pharmacists, the pharma-
ceutical industry and others including consumer
reporting was specifically sought.
The overall percentage of the total adverse

reaction reports relating to a fatal adverse reaction
was also obtained.

In addition the identity of the ten drugs most
frequently associated with adverse reaction re-

ports was sought for the years 1982, 1981, 1980,
1975, 1970 and 1965, i.e. the last 3 complete
years of reporting and 5 yearly for the previous
period.

Population data and numbers of registered
medical practitioners

The population of the country and number of
registered medical practitioners were also sought
in the questionnaire. Data on the number of
practising physicians were also obtained from an
international survey of medical manpower in the
ten European Economic Community countries
by Brearley (1984) and for the Scandinavian
countries for Nordisk Lakemedelsstatistik
(1978-80).
The regulatory authorities were encouraged

to make any specific comments about their ad-
verse reaction reporting system and the features
that rendered them somewhat unique.

Prescription data

Surveys on prescription data usage have been
made for the United Kingdom, Germany, France
and Italy by Abel-Smith & Grandjeat (1979) and
O'Brien (1984) using IMS data. For the Scan-
dinavian countries Denmark, Finland, Iceland,
Norway and Sweden data were available in
Nordisk Lakemedelsstatistik (1978-80). Com-
parable data for Australia had been published
by Keith (1983) and from the paper by Burk-
holder (1979) data for the United States could be
obtained.
A simple parameter of prescription drug usage

could be obtained from each of these sources
namely the number of prescription drugs per
capita per annum; where possible two such points
for different years were obtained.
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Results

The material supplied was such that its presen-
tation and the observation based upon it fall
naturally into two subsections. The first broadly
covers the general demography of the adverse
reaction registers in the fifteen countries which
participated in the survey. The second relates to
the various national experiences with specific
drug substances.

Demography

Commencement of national adverse reaction
reporting schemes In the 5 year period com-
mencing 1961-65, Australia, West Germany,
Italy, New Zealand, Netherlands, Sweden,
United Kingdom and the United States initiated
National Adverse Drug Reaction Reporting
Schemes. During the succeeding 5 year period
1966-70 Denmark, Finland, Ireland, Japan, and
Norway set up Adverse Drug Reaction report-
ing schemes. France and Belgium both initiated
their national reporting schemes in 1976.

Specialfeatures ofcertain systems Certain drug
regulatory authorities drew to our attention
features of their national systems which they
considered rendered them unique in one aspect
or another.

West Germany The Bundesgesundheitsamt
(BGA) is responsible by law for the central
collection of ADRs, evaluation and, if needed,
executive measures. The manufacturers are
obliged by law to report to the Federal Health
Office and by the statutes of their association
to report to the Medicines Commission of the
German Medical Profession. This is due to the
fact that the Medicines Commission of the
German Medical Profession started their system
of spontaneous ADR monitoring before the drug
law of 1976 made it obligatory to the Federal
Health Office to collect and evaluate ADRs.
This situation led to the situation that doctors
became used to report to their Medicines Com-
mission and not to the Federal Health Office.
Therefore, the Medicines Commission maintains
the system of spontaneous ADR monitoring
both for the medical profession and the drug
industry. Reports from patients are also accepted.
These reports are passed on to the BGA for
enforcement purposes.

Italy A voluntary system of ADR reporting
was introduced in 1960 but in 1980 it was made
compulsory for pharmaceutical companies to
report ADR on products that they were market-

ing in Italy. The annual figures in Table 1 there-
fore only cover the period since these changes.

Japan In Japan 1001 hospitals including uni-
versity hospitals, national hospitals and municipal
hospitals have been designated as monitoring
hospitals. The figure for registered medical prac-
titioners in Japan is therefore meaningless and
only those 65 000 doctors working in the desig-
nated monitoring hospitals are quoted since they
alone are involved in the post-marketing surveil-
lance schemes.

New Zealand In New Zealand in 1977 a system
of intensive monitoring of certain drugs was
introduced. The drugs being intensively moni-
tored contributed 239 ADR reports in 1977, and
283, 202, 85, 102, 138 respectively in 1978, 1979,
1980, 1981 and 1982. The drugs intensively
monitored figured in the ten drugs most fre-
quently associated withADR reports as follows:
valproate and nifedipine in 1982, perhexilene,
valproate, nifedipine and cimetidine in 1981,
and perhexilene, cimetidine and the 0-adrenergic
receptor blocking drugs metoprolol, atenolol,
acebutolol and labetalol in 1980. The high repre-
sentation of ,-adrenoceptor blockers in New
Zealand's yearly lists of drugs most frequently
reported to cause ADR is probably an artefact of
their special monitoring system.

The United Kingdom In the United Kingdom
new chemical entities and certain novel dosage
forms are marked with an ?kiverted triangle (v)
in the British National Formulary, ABPI Data
Sheet Compendia and Monthly Index of Medical
Specialities (MIMS) to alert doctors to report
any ADR that might conceivably be related to
the New Chemical Entity (NCE). For other
products doctors are only requested to report
serious or life threatening ADR. Pharmaceutical
companies also conduct their own post-market-
ing surveillance studies and adverse reactions
observed are subsequently reported to the regu-
latory authority. Such reports are however kept
distinct from the spontaneous reports so that
bias is not introduced.

Rate of reporting of adverse reactions Two
methods of expressing the rate of adverse drug
reaCtion (ADR) reporting were adopted. In
Table 1 the number of adverse reactions year by
year is given in absolute terms for each country.
In each country there is a steady increase in the
annual number of reports. In Table 2 the rate of
reporting is expressed as rate ofADR reporting
per million of the population p.a. using the
maximum number of reports received in any
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single year. Maximum rates of over 200 ADR
reports 10-6 of the population p.a. were noted in
Australia, Denmark, Ireland, New Zealand,
Norway, Sweden, United Kingdom.
Maximum rates of reporting below 150 ADR

reports x 10-6 p.a. were achieved in Belgium,
Finland, France, Germany, Italy, Japan, Nether-
lands and the United States. (The lower report-
ing rate in Japan is to some extent due to the fact
that ADR reports are only accepted from a

selected hospital population).
An alternative method of expressing national

ADR reporting rates is to express this as number
ofADR reports p.a. x 10-3 medical practitioners
(see Table 3). Using this method national report-
ing rates of over 100 ADR reports p.a. x 10-3
medical practitioners were achieved in Denmark,
Ireland, New Zealand, Sweden and the United
Kingdom in 1982.

It is pertinent to note that apart from the
United Kingdom, which has a population of 56
million, all the other countries with a rate of
ADR reporting of over 200 reports x 10-6 p.a.
have populations of less than 15 million. The
same point is equally apparent if the rate of
reporting is expressed as ADR reports x 10-3
medical practitioners p.a. where again, apart
from the United Kingdom, those countries where
ADR reporting rate exceeded 100 reports x
10-3 medical practitioners p.a. had populations
smaller than 10 million. The value of any spon-
taneous ADR reporting system on a national
basis depends firstly on a high level of alertness
and participation from its medical profession,

but secondly, it is a necessity that there is a
population of adequate size exposed to indivi-
dual drugs to enable anADR of low incidence to
be detected. The United Kingdom is unique in
having a high rate of reporting from a large
population.

Source of ADR reports Most countries were
able to break down the source of their adverse
reaction reports into groups comprising hospital
doctors, general practitioners, pharmaceutical
industry or others (Table 4).

In Australia, Belgium, Denmark, France,
Japan and Sweden ADR reports by hospital
doctors formed the largest single category of
input into their national ADR registers. On the
other hand in Ireland, Netherlands, New Zealand,
and the United Kingdom reports of ADR em-
anating from general practitioners formed the
largest input. In Germany, Italy, and the United
States 70.0, 82.7 and 76.0% respectively of ADR
reports made to the NationalADR register were
supplied by the pharmaceutical industry.

In the miscellaneous category of other sources
ofADR reports dentists were cited by Australia,
Belgium, Denmark, Ireland, Netherlands, New
Zealand, the United Kingdom and the United
States as sources of reports. Pharmacists were
given as sources of ADR reports by Australia,
Belgium, France, Germany, Ireland, New
Zealand and the United States. Japan would
accept ADR reports from hospital based phar-
macists only. On the other hand, pharmacists
were excluded from supplying of ADR reports

Table 3 Frequency of adverse reaction reporting expressed as number of ADR reports x 10-3 practitioners
p.a. in 15 countries

Number ofprescribing doctors Number ofADR Number ofADR reports
Questionnairefigures reports made Pa/l 000 medicalpractitioners

Officialfigures for 1983 in 1982 based on official statistics

Australia 33,000 30,500 2,760 83.6
Belgium 26,000 23,000 492 18.9
Denmark 11,143 12,000 2,087 187.2
Finland 7,641 10,050 611 80.0
France 143,000 143,769 4,198 29.4
Germany 178,000 135,800 3,267 18.4
Ireland 5,000 6,000 540 108.0
Italy 200,000 - 359 1.8
Japan - 65,000* 822 12.6
Netherlands 28,000 26,987 900 32.1
New Zealand - 6,426 909 141.4
Norway 7813 8981 672 86.1
Sweden 16,650 18,000 2,785 167.3
United Kingdom 90,000 - 14,701 163.3
United States 450,000 300,000 25,932 57.6

treating patients

* Number of doctors practising in monitoring hospitals and involved in post-marketing surveillance.
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to the National ADR registers in Denmark,
Finland, Netherlands, Sweden and the United
Kingdom. ADR reports direct from patients
were stated to be entered into the NationalADR
registers in West Germany and the United States.
Figures for the percentage contribution ofADR
reports from patients were not given for West
Germany but were said to be less than 1.0% in
the U.S.A.
An analysis of the nature of adverse drug

reactions made spontaneously on yellow cards in
the United Kingdom in the years 1972-80 indi-
cated that some 60% of adverse reactions re-
ceived during this period were sent by general
practitioners who during this period had used
the yellow card system on two or more occasions.
However only 8% of these reported reactions
referred to a serious or fatal event.
The adverse drug reaction reports submitted

during the same period by hospital doctors
amounted to approximately 27% of the input
but these reports contained a much higher per-
centage of serious and fatal adverse reactions
(see Table 5).

Severity of ADR reports Only the simplest
assessment of the nature of adverse reaction
reports was sought in the questionnaire namely
the percentage of ADR reports to the national
register that referred to a fatal outcome.

Italy had only 0.4% of ADR reports in its
National Register relating to a fatal outcome, in
the United States the fatality figure was high,
given as approximately 10.0%. In all other
countries the percentage of the ADR reports
that referred to a fatality averaged 2.5%.

Rate and source ofADR reports and prescribing
habits Comparable prescribing data for dif-
ferent countries was difficult to obtain and only a
crude figure based on the number of prescription
items per caput per annum could be obtained for
most countries.

Table 6 shows that in general there exists an
inverse relationship between the number ofADR
reports per million of the population per annum
and the national number of prescription items
per caput per annum. The correlation is more
obvious if the contribution to the input of ADR
reports from the medical profession alone is
taken into account. Those countries with an
average prescription drug usage of 10.0 drugs
per caput p.a. or more, hadADR reporting rates
of less than 150 ADR reports x 10-6 population
p.a. Those countries using less than an average
of 9.0 prescription drugs per annum had ADR
reporting rates of over 150 ADR reports x 10-6
population p.a. It is unlikely that the higher rate
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Table 5 Origin of spontaneous ADR reports on yellow cards: 1972-80, with the percentage of serious
or fatal reactions for each group in brackets

(Serious and (Serious and
Single users fatal ADRs) Multiple users fatal ADRs)

Junior hospital doctors 3,432 (32) 5,528 (26)
Consultants 1,090 (29) 3,672 (23)
General practitioners 5,362 (13) 30,352 (8)
Others 806 (19) 3,443 (15)
Sub total 10,690 42,995

of drug usage is in fact associated with a true
lower incidence of adverse reactions and there-
fore a safer use of drugs. In practice the converse
is true that ADR are most likely to occur in
patients receiving multiple therapy. It therefore
would appear that it is more reasonable to explain
this finding on the hypothesis that in countries
where the medical profession in general is more
aware of the possibility of drug induced disease
fewer drugs per caput are prescribed. One must,
however, be most careful in drawing conclusions
that are too broad from these figures because
even in countries with a relatively low prescrip-
tion drug usage per caput per annum there has
been a moderate but significant increase in pre-
scription drug usage. For example in the United
Kingdom in 1970 the number of prescriptions
per caput p.a. was 5.5, in 1975 it was 6.2 and in
1980 was 6.7, for the same years the number of
ADR reports was 3563, 5052, and 10 179, re-
spectively. However over the last 10-15 years
the prescription drug usage per caput p.a. in the
United Kingdom has consistently been com-
paratively low in international terms and the
moderate increase seen over this period does not
invalidate the hypothesis made earlier. There is
also an inverse relationship between the number
of pharmaceutical specialities on the national
market and the rate of ADR reporting per
million population per annum. The Scan-
dinavian countries have the lowest national rates
of drug usage per caput per annum, they also
have the lowest numbers of pharmaceutical
specialities on their national market and have
with the British Commonwealth countries,
Australia, New Zealand and the United King-
dom, the highest rates ofADR reporting x 10-6
population p.a.

Drugs most commonly reported to cause adverse
drug reactions (ADRs)

The questionnaire sent to each country sought
information on the 10 drugs which were most
commonly reported to be associated with ADRs

for the years 1982, 81, 80, 70 and 65. These lists
are given in Tables 7 (a-f) for all the countries
able to supply the data requested. Norway was
unable to present the data in the format requested
but supplied information on the therapeutic
classes of drugs most frequently reported to
cause adverse reactions, in that country in 1982
and 1981, respectively, non-steroidal anti-
inflammatory drugs were implicated in 22 and
14% ofADR reports, cardiovascular drugs in 19
and 28%; analgesics in 6 and 7%; antibiotics in
5.5 and 4%, respectively.
Belgium produced a list of the 10 drugs most

commonly reported to cause adverse reactions
for the period 1976-83. In rank order these were
triazolam, flunitrazepam, glafenine, piroxicam,
troleandomycin, cimetidine, indomethacin,
doxycycline, metoclopramide, and alclofenac;
of these 10 drugs four were non-steroidal anti-
inflammatory agents.
West Germany provided lists for 1982, 81, and

80 and produced a composite list for the years
1967-76. The 10 drugs most associated with
ADR reports are given in rank order: ampicillin,
dextran, amidotrizoic acid, digoxin, co-trimoxa-
zole, ioglycamic acid, D-penicillamine, BCG
vaccine, nitrofurantoin and spironolactone.

Italy produced lists of the 10 drugs most com-
monly attributed to cause ADR reports for the
years 1982 and 81. In the cases of the other
countries the 10 drugs most frequently reported
to cause ADR are listed in Tables 7 (a-f).
Only New Zealand, Sweden and the United

Kingdom were able to furnish data for the year
1965. The Netherlands and the United States did
not supply data on the 10 drugs most commonly
reported to cause ADRs. The problems of inter-
pretation of these lists of drugs most frequently
associated with ADR reports are considerable
since the rate of ADR reporting on individual
drugs may be influenced by a number of factors
which introduce bias.

Availability of the drug Some drugs appear
uniquely in the lists of 10 drugs most commonly
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Table 7 (cont'd.)
(f) 1965-in New Zealand, Sweden and the United Kingdom

New Zealand Sweden United Kingdom

Phenothiazines Norethisterone + ethinyloestradiol Mestranol combination
oral contraceptives oral contraceptives

Phenylbutazone Lynoestrenol + ethinyloestradiol Ethinyloestradiol combination
oral contraceptives oral contraceptives

Oxyphenbutazone Norethisterone + mestranone Indomethacin
oral contraceptives

Penicillin Oxyphenbutazone Phenylbutazone
Tetracycline Meglumine + sodium amidotriozoate Nalidixic acid
Sulphonamides Tiocarlide Ampicillin
Thiazides Indomethacin Amitriptyline
Indomethacin Phenacetin Frusemide
Chloramphenicol Nialamide Methylodopa

Diphtheria/tetanus/pertussis vaccine

associated with ADR reports and this is a matter
in some cases of the uniqueness of availability
e.g. glafenine and glafenine containing combi-
nation products which regularly appear as major
sources of ADR reports in Belgium and France
but in no other country. This is because the
availability of this non-steroidal anti-inflamma-
tory agent is limited to these two countries and
the Netherlands (which did not provide lists of
the drugs most frequently reported to cause
ADRs).

Common usage Widely used drugs are likely to
generate large numbers of adverse reaction re-
ports, examples of this kind of drug substances
are co-trimoxazole and cimetidine.

It is of considerable interest that co-trimoxazole
was the single drug substance that most consis-
tently appeared in the national lists of the 10
drugs most frequently associated with ADRs. In
all the countries surveyed, with the exception of
Italy, co-trimoxazole appeared in the list of the
10 drugs most frequently associated with ADR
reports in at least one of the five years studied,
i.e. 1982, 81, 80, 75 and 70. In Australia, Den-
mark, Finland, New Zealand and Sweden co-
trimoxazole appeared in the top 10 drugs in
either 4 or 5 of these 5 years. In Finland and
Sweden in both 1982 and 1981 trimethoprim as a
single substance also appeared in the lists of the
10 drugs most commonly associated with ADR.

Cimetidine's consistent appearance in the
national lists of the 10 drugs most frequently
reported to cause ADR is also a feature of the
wide usage of the drug. Cimetidine appeared in
the Australian, French, German, Irish, New
Zealand and United Kingdom lists for 1982,

1981, and 1980; and in Denmark and Sweden for
1981 and 1980. Cimetidine is conspicuous by its
absence from the lists of Finland and Japan. In
Italy the most widely used H2-receptor blocker is
ranitidine which featured amongst the top 10
drugs in 1982 for that country.

It would however be unwise to dismiss high
levels of reporting of adverse reactions of widely
used drugs such as co-trimoxazole and cimetidine
as being solely due to their wide usage. The
association of any widely used drugs with consis-
tently high levels of ADR reporting for more
than 2 to 3 years after its launch on to the market
merits careful scrutiny.

Media bias ADR reports may be generated by
media exposure of an alleged problem with a
particular drug substance. A clear example of
this is triazolam (Halcion) which, following the
published report of van der Kroef (1979) was
given extensive media exposure particularly on
Dutch television. These transmissions were also
received by viewers in Belgium. As a conse-
quence the Netherlands received 999 ADR re-
ports relating to triazolam out of the total 1979
annual input of 1912 reports. Similarly in Belgium
for the period 1976-83 triazolam was associated
with more ADR reports than any other drug.

In the United Kingdom triple vaccine (diph-
theria/tetanus/pertussis) has featured amongst
the annual lists of the ten drugs most frequently
associated with adverse reaction reports inter-
mittently for 17 years; in several years diphtherial
tetanus vaccine has also figured in the U.K. lists.
In no other country has triple vaccine figured in
the list of the 10 drugs most commonly reported
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to cause ADR in any year although diphtheria/
tetanus featured in Ireland (1981) and New
Zealand (1980). It is tempting to attribute this
peculiarity ofADR reporting in the U.K. to the
publicity which has surrounded pertussis vac-
cination in the United Kingdom.
Conspicuous by their absence from the lists of

drugs which have been a major source ofADR is
Debendox (Bendectin in the U.S.A.). In none
of the countries participating in the survey did
Debendox appear at any time amongst the 10
drugs most frequently reported to be associated
with ADR. Yet this drug was subjected to 'Trial
by Media' and was condemned by adverse pub-
licity not by any Regulatory Authority, not one
of which ever advanced a case against the product.

It therefore would appear that the media has
the power to adversely affect a product in two
ways-firstly to generate ADR reports relative
to a particular problem in such a way as to cause
bias and secondly to destroy a product without
adequate evidence.

Monitoring bias Specific monitoring require-
ments can, of themselves, introduce bias. In
New Zealand, for example, intensive monitor-
ing schemes for certain drugs were introduced in
1977 and in 1980 six drugs in the list of 10 drugs
most frequently associated with ADR had been
subjected to such intensive monitoring; com-
parable figures for 1981 are four out of 10 and
1982 two out of 10.
Monitoring bias may therefore be a confound-

ing factor when trying to assess relative safety
between drugs of the same class, even when
comparative prescription data are available.

National differences in susceptibility to ADR
Nitrofurantoin has appeared consistently amongst
the 10 drugs most frequently associated with
ADR reports for the last 17 years in Sweden and
for the last 12 years in Finland. An analysis of
these reports for the U.K., Holland and Sweden
by Penn & Griffin (1982) indicated that the
reports differed qualitatively in the nature of the
ADR reported as well as quantitatively. Nitro-
furantoin did not appear in the national lists of
10 drugs most frequently associated with ADR
other than in Denmark in 1980, Ireland 1970
and in West Germany in the composite list for
1970-76.
Clozapine appeared on the list of 10 drugs

most frequently associated with ADR from Fin-
land in 1975. In 1975 the Finnish National Board
of Health received over a period of 2 months 18
reports of severe blood disorder, nine of them
fatal (eight agranulocytosis, one leukaemia).
Clozapine had been introduced on to the Finnish

market 5 months earlier and the total number of
patients exposed was between 1500-2000. Since
the total number of cases of fatal agranulocytosis
p.a. in Finland is between 5-12 the appearance
of eight cases in 2000 patients was very alarming.
The drug was withdrawn from the market. In
three of these eight cases no drug other than
clozapine had been given but in four cases ami-
dopyrine had been taken. In summarizing the
episode Idanpaan-Heikkila et al. (1975) advanced
three alternative hypotheses to account for the
clustering of these cases. The alternatives pro-
posed were an allergic or toxic reaction to the
drug or an interaction with other substances not
identified, or the patients involved may have had
particular genetic characteristics.

Interpretation ofinternationalADR data ADR
reports supplied to the 15 national adverse re-
action registers were collected in different ways
and from different sources. In some countries
the ADR reports are derived almost entirely
from spontaneous reports from doctors and
dentists, in others pharmacists also supply re-
ports, and in two countries reports from patients
are also accepted into the national adverse re-
action registers. In several countries reports from
the pharmaceutical industry formed the majority
of reports supplied to the authorities.
The rate of spontaneous reporting of ADR

reactions associated with individual drugs can be
influenced by a number of factors not necessarily
directly related to the safety of the product e.g.
media bias, monitoring bias.

National differences in volume of usage of
individual drugs varies and there are also national
differences in the susceptibility to the toxicity
of a drug which may vary qualitatively as well
as quantitatively. National Drug Regulatory
authorities should make their adverse drug re-
action data available to each other, but should
have regard to the heterogenicity of the data
collected and realize that extrapolation ofADR
data from one country to another may be un-
justified. There is no justification for 'lumping'
data reported to, or collected by the various
international authorities into a single pool and
regarding it as homogeneous. Any international
analysis of the spontaneous ADR reports made
to national regulatory authorities should keep
the integrity of the national ADR register and
where possible correlate the reports with the
extent of the national drugs usage.
Adverse reaction reports to non-steroidal

anti-inflammatory agents (NSAIs) form a very
high percentage of the total input of ADR reports
into the national ADR registers, for this reason

97S



98S J. P. Griffin

they were selected as an example of how inter-
national comparisons of disparate data might be
made. The national authorities were asked to
provide information as to the number of ADR
reports that were received relating to NSAIs and
what percentage of the total input of ADR
reports these comprised. Data were also obtained
on the number of prescriptions written for NSAIs
and the percentage of total prescription drugs
usage for NSAIs. In a situation where a thera-
peutic class of drugs presents no particular hazard
then the percentage of ADR reports relating to
that category when divided by the percentage of
prescriptions for that category of drugs should
be approximately 1.0. In Table 8 are shown the
total numbers of ADR reports received by the
United Kingdom's national register and the
absolute number of reports relating to NSAIs by
source of report.

In Table 9 are shown the percentage of pre-
scriptions written for NSAIs in 1982 in Denmark,
Finland, France, Germany, Italy, Norway,
Sweden and the United Kingdom compared
with the percentage of ADR reports relating to
NSAIs from these countries for 1983, 1982 and
1981. The prescription usage of NSAIs as a
percentage of total prescription usage varied
from 9.2% in Finland to 2.8% in Germany.

The risk ratio =
ADR reports to NSAIs as of total ADR reports

Prescriptions for NSAls as a% age oftotal prescriptions.

This ratio ofADR reports to NSAI as % of total
reports divided by the prescriptions for NSAIs as

percentage of total prescription usage was Den-
mark 4.5, Finland 0.9, France 1.3,'Germany
2.9, Italy 2.2, Norway 3.6, Sweden 2.7, United
Kingdom 4.9. Apart' from Finland where the
usage figure for NSAIs was remarkably high, the
contribution of NSAIs to the total input ofADR
reports seems disproportionately high.

Can the existingADR monitoring systems detect
unsafe drugs? ADR reports may be generated
in respect of drugs which present an intrinsic
hazard in their own right. In this context it is
important to ascertain whether or not the spon-
taneous adverse drug reaction systems in the
individual countries were capable of detecting
the hazard caused by these intrinsically dangerous
drugs. The only way the systems could be tested
in retrospect, using the data available, was to
determine whether or not those drugs e.g. prac-
tolol, benoxaprofen, zomepirac, zimeldine,
feprazone, fenclofenac, phenylbutazone or oxy-
phenbutazone which have been withdrawn from

Table 8 Number adverse reactions reports to non-steroidal anti-inflammatory drugs-compared with total ADR
reports for the period 1964-83 for the United Kingdom

ADR reports relating
to NSAIs ADR reports related

TotalADR Yellow-card Industry to NSAI with a fatal
Year reports report report Others outcome

1964 1415 84 15 20 21
1965 3987 409 36 50 51
1966 2386 184 37 24 49
1967 3503 171 21 46 46
1968 3486 190 27 44 47
1969 4306 203 43 35 46
1970 3563 188 29 32 40
1971 2851 139 44 43 45
1972 3638 215 38 51 51
1973 3619 236 42 19 46
1974 4815 433 75 54 67
1975 5052 274 61 95 99
1976 6409 472 84 49 54
1977 11 255 1072 84 60 61
1978 11 873 1679 242 69 61
1979 10 881 1812 314 106 63
1980 10 179 2309 594 84 55
1981 12 357 4017 309 182 88
1982 14 701 3021 255 309 111
1983 12 689 3154 336 276 127
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Table 9 The percentage of prescriptions written for NSAIs in various countries

Prescriptions for Number ofNSAIs amongst
NSAIs as apercentage ADR reports on NSAIs as the 10 drugs most
of total prescriptions a percentage of total commonly reported to

Country for 1982 reports (%) produceADR reports

1983 1982 1981 1982 1981
Australia 3 2
Denmark* 4.4% 13.4 28.3 20.1 3 2
Finland* 9.2% 5.4 9.1 10.4 2 2
France** 4.8% 7.0 6.7 6.0 2 2
Germany** 2.8% - - - 4 4
Italy** 6.2% 11.0 16.0 13.0 4 2
Norway approximately 5.0% NA 22.0 14.0 NA
Sweden* 3.5% - - - 1 0
United Kingdom** 5.2% 24.8 20.5 32.5 4 4

* Prescription data provided by Granat (1984)
** Prescription data derived from O'Brien (1984)

the market on grounds of safety featured regularly
in the top 10 drugs causing ADR. (This leaves
aside the question of whether these monitoring
systems served an alerting or confirmatory role).

Practolol featured in the top 10 drugs reported
to cause ADR in 1975 in Australia, Denmark,
Finland, Ireland, New Zealand, Sweden and the
United Kingdom (Norway was the only country
included in the survey where the drug was
marketed but not specifically mentioned as
being a major source ofADR reports.
Benoxaprofen was consistently in the list of

the 10 drugs most frequently associated with
ADR in the United Kingdom 1982, 1981 and
1980 and in Denmark and Germany in 1982 and
1981. Benoxaprofen was also on the market in
France and USA of the countries surveyed as
well as Spain, Switzerland and South Africa.

Zimeldine was in the lists of 10 drugs most
frequently associated with ADR reports in 1982
in Ireland, Sweden and the United Kingdom.
Zimeldine was also on the market of West
Germany, Netherlands and Belgium of the
countries surveyed.
Zomepirac was in the lists of 10 drugs most

frequently associated with ADR reports in Italy
in 1982 and the United Kingdom for 1982 and
1981.
Feprazone was in the list of 10 drugs most

frequently associated with ADR reports in the
United Kingdom in 1980, and of the countries
surveyed was also on the market in West Germany
and France.

Irdoprofen was in the list of 10 drugs most
frequently associated with ADR reports in Italy
in 1982, but was also on the market in Ireland,
and West Germany of the countries surveyed.

Phenylbutazone and oxyphenbutazone are
old drugs but appeared in the list of 10 drugs
most frequently reported to cause ADR consis-
tently throughout the 1965, 1970, and 1975 lists
from Denmark, Ireland, Japan, New Zealand,
Sweden and the United Kingdom.

Therefore, these systems have value although
not perfect despite their limitations due to the
undoubted under-reporting of ADRs in all
countries and the inadequacies of individual
reports in many instances, and lack of usage data
to enable incidence of ADRs to be determined.

General conclusions

Adverse drug reactions (ADR) reports supplied
to the 15 national adverse reaction registers were
collected in different ways and from different
sources. In some countries the ADR reports are
derived almost entirely from spontaneous reports
from doctors and dentists, in others pharmacists
also supply reports, and in two countries reports
from patients are also accepted into the national
adverse reaction registers. In several countries
reports from the pharmaceutical industry formed
the majority of reports supplied to the authorities.

In all countries there is gross under-reporting
of ADR, but the number of reports received
each year by the national adverse reaction centres
is increasing.
The rate of spontaneous reporting of ADR

associated with individual drugs can be influenced
by a number of factors not necessarily directly
related to the safety of the product, e.g. media
bias, monitoring bias.
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National differences in volume of usage of
individual drugs vary and there are also national
differences in the susceptibility to the toxicity of
a drug which may vary qualitatively as well as
quantitatively.

National Drug Regulatory authorities should
make their adverse drug reaction data available
to each other, but should have regard to the
heterogenicity of the data collected and realize
that extrapolation ofADR data from one country
to another may be unjustified.
There is no justification for 'lumping' data

reported to, or collected by the various national
regulatory authorities into a single pool and
regarding it as homogeneous.
The rate of ADR reports x 10-6 population

p.a. showed an inverse correlation with the
number of drugs prescribed per caput p.a. The
interpretation placed on this correlation is that
the national awareness of the medical profession
to the possibility of ADR results is greater in
countries with more conservative prescribing
habits than in those countries in which drugs are
prescribed more liberally.
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