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1. INTRODUCTION

The Meeting of Investigators met 1in Genevs from 228-27 September 1969 to

- study the development of the WHO Pilot Research Project for International Drug
Monitoring. Lr L. Bernard, Assistant Director-General opened the meeting and
referred to the ways and means by which the World Health Organization can
contribute to the promoiion of the safe use of drugs, a subject which has been
extensively discussed in sessions of the go?erning bodies of WHO. He stated
that the purpose of the meeting was to review the technical achievements of the
project to date and to determine how these can best be used for the further
evolution of adverse reactlon monitoring systems. Dr Bernard also indicated
that without the continuing efforts of the staffs of these Centres, the
promising results achieved so far would not have been possible.

g. BACKGROUND

2.1 In resolution WHA1S8.42 the World Health Assembly requested the Director-
General "to study further the requirements of an international programme for
the ccllection, analysls and dissemination to Member States of information on
adverse drug reactions". Following the recommendation by a WHO Scientific
Group, the World Health Assembly in resolutions WHA13.35 and WHA20.51 requested
that a pllet research project for the establishment of an Internstional system
of monitoring adverse reactlions to drugs should be carried out utilizing funds
provided by the Government of the United States for this purpose. These =and
other relerences which express the continuing and progressive interest of the
World Health Organization in this werk are provided in Appendix &.

2.2 The primary objective of ménitoring drugs for adverse reactions is to
define at the earliest possible time the liability of a drug to produce
undesirable effeets. The following outline of the nature and operation of such
monitoring was prepared by a WHO Sclentific Group on Monltoring Adverse Drug
Reaetions and was cireculated 4o all Member States.

"The full hazard of a drug is sometimes not revealed before widespread
clinical use. For example, various factors, such as differences in
metabolism among different species, may lead to erronecus conclusions
from animal experlments. Controlled elinieal trials, even when
carried ocut on a large scale, may fail +o reveal serious adverse
effects if sueh effects occur infrequently, or if the population
Involved in such trials differs substantially from the general
population with respect to such factors as age, sex, race, pregnancy
and previous exposure to the drug. In addition, between animal
experiments and early clinieal trials, and again between clinical
trials and general marketing, a drug may be modified with respect to
speelfieatlons, method of manufacture, exciplents, and posszible
impurities. Systematic monitoring is the only method of achieving

any objJective assessment of the hazards assoclated with & drug after
it appears on the market."




-

Concurrently, a number of Member States were In the process of developing
national drug monitoring systems to receive and evaluate reports of adverse
drug reactions from doctors both in practice and in hospitals.

2.3 Resulting from the reports of several scientifiec groups, It was declded
that, during its pilot stage, the WHO drug monitoring programme should:

(a) assess the feasibility or otherwise of an international system
of drug menltoring:

{b) develop the methodology for recording case histories of adverse
resctions to drugs, systems for analysis and feed-back of data to
natlonal monitoring centres;

(¢) undertake analysis of instored data on an experimental basis;

{d) provide facilitles for searches by WHO staff and natlonal centres
on the types and patterms of adverse reactions to individual
drugs, and

(e) make a study of the contribution of drug monitoring to research
in pharmacology and therapeuties.

2.4 For participating national centres the following criteria, as
recommended by the Scientific Group on Internstional Drug Monitoring in 1965,
were adopted: '

[

(2} a designated national mechanism or system responsible for monitoring
and obtaining reliable data on adverse drug reactions;

(b) continuity of staff and services for collecting, verifying and
storing reports of adverse reactions; '

(¢) & national standard for terminology and identification of drugs;

(d) agreement to provide reasonably uniform data to WHO;

(e) facilities and ability for examining the validity of reports,
and for detalled study, when necessary, of reported adverse

reactions, and,

(f) availability of data on drugs used nationally, and the ability to
estimate the extent of drug usage.




2.5 Ten countries (Australla, Canada, Cezechoslovakia, Federal Republic of
Germeny, Republie of Ireland, Netherlands, New Zealand, Sweden, United
Kingdom and United States of America) with established drug monitoring
systems agreed to participate by forwarding case reports of adverse reactions
received in their national eentres to the WHO Pilot Project Centre located

tn Alexandria, Virginia, USA. The pilot study has been based on 16,000
reports which provided adequate material for the purpose.

2.6 The present meeting of experts from the national cenires was convenped
to review the technlcal achievements of the project so far and to make
appropriate recommendations. :

Definitiong of ceftain termz used in this report, Ineluding those of
drug and adverse reaction, are eontained In Appendix B to the report, while
Information of a technical nature is deseribed in Appendix C.

2.7 This research programm?lis part of WHO's activities under the Special
Account for Medical Research. It is directly financed under =z grant

from the Government of the United States of America. The grant expires in

May 197C so that conclusions and recommendations at this meeting are

regarded as essential to WHO and the Member States for making their decision
concerning the future character of this system for international drug monltoring.
Further funds subsequent to May 1970 would need to be fortheoming for

continuity of the project.

3. OPERATIONAI, PROGRESS

31 WHO Centre

The aim of the pllot project has been to Investigate the feasibility of
an international drug monitoring system. To this end, the ability to
record, analyse, and disseminate information on adverse reactlions to the
participating countries has been examined.

The first staff members of the Pilot Research Project began work in
Alexandria in January 1368 (see Appendix ¢, Seetion 1 for deseription of
the staff of the Centre). Since then there has been rapld development.
The organization for receiving reports from naticnal centres, codlng and
filing them, and preparing appropriste computer programmes is fully
functional. The project maintalns elose contact with the national centres.

Before reports could be filed and analysed, lists of terms for drugs
and reaetions were needed. Although existing national lists provided a
starting point, reconcilistion of these and their integration into a general
terminology appropriate to participating countries was a major undertaking.
The lists are of wide interest in themselves, in addition to their use in
coding of reports and establishment of computer files for information
storage and recovery (Appendix C, Seoction 3).

(1)

Off. Rec. Wld Hlth Org., 171, p. 498
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The initial computer programming system enabled summary documents to be
sent to nmational centres in March 1963.  Constructive review of these led to
revision and further development, and improved documents were distributed in
September 1969. Computer printouts have been egirculated detalling:

Frequencies of reactlons recorded for each drug;

Frequencies of drugs assoclated with each reactlon, these
ineluding cumilative totals over varlous pericds;

Condensed summaries for rapld reference;
. Drug reference llsts complled from feports by participating

countries.

These and other documents which have been produced during the project
are deseribed more fully 1in the technical appendiz to the report {Appendix C,
Section 4.4).

s

h.o2 Tnter-relationships between the WHO and natlonal centres

When WHO initiated the planning of an international drug monitoring
centre, most of the countries invited to participate were in the process of
building up their own national reporting systems. The meetings organized
by WHO (Nev. 1964, Nov. 1365, June 1966, Sept. 1368) allowed experts from
national centres to exchange views on how to enllect, record, store, evaluate
and use data on adverse drug reactlons.

Other major benefits have been accorued from the numercus Instances in
which the existence of an agreed terminology (Appendix C, Sectlon 3) has
fasilitated the rapid direct exchange of sclentific informatlon between
national centres on projected actlons agalnst drug hazards.

For countries where the computer technigues for storing adverse drug
reaction data are not yet fully developed, 1t has been of great value to
discuss the methodological problems with the WHO Centre.

L, FUTURE DEVELQPMENT OF THE PROJECT

The pilot project has demonstrated that an ilnternatlonal drug monitoring
system, as descrlbed in the technical section (Appendix C)} and based on the
processing, storage, recovery and linkage of data on sdverse drug reactlons
provided by national centres is a practicable undertaking. The project
should continue 1ts development, utilizing epldemiologlcal methods for
studying the distributlion of adverse reactions to drugs in terms of age, &£ex,
ethnic origin, geographlc range, ete., and in the elucidation of possible
causal factors, in close rollaboration with national cenires along the
following llnes.




4,1 Early warning

A method of rapid notification of the reports from participating
countries to the WHO Centre (Appendix C, Section 2 and Annex 13) has been
devised on a pilot scale and should be expanded to absorb the total output
of each centre, Computer handling of the large amount of dats will allow
early review of possible assoclations bhetween drugs and reactions and feed-back
of the Information to national centres, This procedure will provide a
menitor which will be particularly valuable in respect of new drugs released
nr marketing, both in respect of countries in which the drug fs available and
in those in which 1t has not yet been released.

4. p F0110w~u2

It 15 planned to up-date those case reports considered of importanee by
national centires or the WHO Centre by the entry of follow-up information intc
the system, This additional data, allowing more sophisticated types of
analyses (Appendix ¢, Section 4), can reinforee or diminish the suspicions or
an assoclation between drug and reaction. The WHO Centre will, in addition,
seek further information relating to patentially hazardous reaction patterns
by contacting other avallable sources. '

When fully developed, the international processing of follow-up data 1s
likely to be an ilmportant tool in detecting the delayed type of adverse
reaction with particular application to foetal abnormalities and carcinogenic
effects of drugs.

.5 Data presentation to national centres

1fied by additional computer programmes.,
Particular attention can be paid to the presentation of condensed "early
warning" information (Appendix C, Annex 4) with the objective of asglisting
national centres to utilize the more detalled reports provided (Appendix ¢,
Annex. 5), and also to initiate speclal searches by the WHO Centre.

4.4 Primary searches

It is planned to establish automatic searches within the data-processing
system when changes in frequencies and patterns of adverse reactions are
reported with individual drugs or drug combinations (Appendix ¢, Section 4.1y,

Secondary searches

The feed-back of information to natlonal centres or the review of
output at the WHO Centre is likely to stimulate further searches of files to
ascertain whether other factors such as age, sex, are associated with the
accurrence of the reaction. The system will be further developed to improve
this facility (Appendix ¢, Section 4.4.73),
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4.6 Tntensive monitoring programmes

In conjunction with the work of several national centres, intenzive
survelllance studles have been implemented to provide specific incidence data
needed for "early warnings". Existing facilitles in many hospitals can be
utilized to serve 1ln this capacity. The inclusion of data from such intenslve
monitoring systems intc the WHO Centre will provide a new infiynational
capacity for evaluating information related to drug safety .

4y 7 Benefits to other countries

Although input of records to the WHO Centre must be primarily from
countries that have gained experience of collectling and handling information
at the national level, the benefits have much broader impliecations.

(a) Information on drug reactions derived from the WHO Centre can be
expected to augment drug safety evaluation in countries with national monitering
systems partioipating in the project. Subgequent acfé?n taken at the national
level, coming within the terms of resolution WHAL16G. 36  (which requests
Member States to communicate to WHO declsions to prohkibit or 1imit the
availability of a drug) can then be transmitted to other Member States by WHO.

(b) Several countries which are among the major developers and
exporters of drugs are Included as participants in the project. An effectlive
international monitoring system will ralse the standards of safety in the
choice of drugs available on the world market and in their methods of
~administration. All other countries stand to gain by the earliest possible
recognition of hazards encountered 1n countries whieh initially use a new drug.

CONTRIBUTIONS TO OTHER PROJECTS STEMMING FROM THE ORIGINAT, PILOT FPROJECT

International Classification‘of Digeases

This publiecatlon heretofore has not had a sufficlently detaliled or
comprehensive section to provide uniform Adverse Drug Reaction Terminology and
Claszification. During the course of the pilot project, terminology has been
developed to serve this need (Appendix C, Sectlon 3, Since this classificatlon
of adverse reactions has been bhased on an jnternational collection of data, 1ts
compilation will provide a unigue opportunity for further progress in the
preparation of terminologies that eould most usefully be incorporated into
revised editions of the International Classification of Di=enses.

(I)International Drug Monitoring - The Réle of the Hospltal, Wld Hltih Org.
techn. Rep. Ser., 1969, No. 425 '

(E)WHO Handbook of Resolutions & Decisions, 10th Editlon, May 1969, p. 111




5.2 Drug dependence

Drug dependence 1is recognized as a serious adverse reaction to a
number of drugs used therapeutically, Case reports of drug dependence and
related reactions to psychotropic drugs, h

5.3 Congenital malformations and human genetics

The occurrence of congenital malformations assoelated with the
administration of certaln therapeutic drugs during pregnancy hes been well
documented. However, the relationship of drugs to zeveral of the more
eommenly ocecurring malformations, €-8. cleft palate, has not been fully
determined. There is evidence that genetic material in germ cells may be

genous influences Ineluding drugs resulting in malformations.

5.4 Drug utilization statistios

A= their monitoring systems develop, national centres can explore the
ways and means of utilizing recorded statistics for drug consumption and
usage 1in relation to the ocourrence of adverse drug reactions. Available
data of a suitably uniform nature on drug usage could then be regularly
forwarded to the WHO Centre in order tn provide material for the study of
possible relationships between reported reactions and the extent of drug use
in different countries,

5.5 Recording of new therapeutio entities

A segment of the data forwarded by national eentres should include the
names of new drugs as they are approved for marketing by individual national
centres (see item 2.4 (f)).  The WHD Centre files would consequently aontain

rence List for the use of national centresg,
had recently become avallable, whether or not
prendix €, Seetlons 3.2 and 2.3).

Clinieal pharmacology

Epldemiclogical methods in the field or drug usage cannot establisy a
cause and effect relationship between a drug and an adverse reaction with
certalinty. It can, however, produce the suspielon that such a relationship
exists or confirm an ass0clation between the two. Confirmation of the
relationship should come thr
the drug in man.

for therapeuties and safer use of drugs.




6. CONCT.USTONS

The rapid growth of drug therapy 1s widely recognized to have produced
great benefits to the health of the community. What 1z less widely reallzed
is the extent to whieh this has been accompanied by increase in adverse
resctions to drugs, many being trivial but an appreclable proportion being
sufficiently serlous to offset a substantial part of the benefits. In many
countries, between 2.5% and 5%(?§(E?Spital admiscions are due to adverse
rezations to therapeutic drugs , and also many patients have thelr Sta%%)
in hospital extended because they react adversely to the drugs administered .
Deathe are by no means uncommon. A study of adverse reactlons to pressurlzed
aeroscls used by asthmaties indicated that about 3,500 deaths had occurre?q%n
one country before action taken to reduce the hazard had become effectlve .

Eight years ago, the thalldomide tragedy forced health authorities and
the general publlc to see this problem and recognize 1ts implicatlions.
Clinical pharmacologlsts are aware of the 1imitations of laboratory testis,
animal experimente, or trials on small selected humen groups for determining
the safety of prescribing & new drug for the general population. Thus, even
in countries with well-developed systems of drug -control, there iz no
assurance that another major disaster due to a new adverse drug reaction could
be detected and stopped before widespread suffering had been caused. The
use of potent drugs inevitably carries the risk of drug-induced illness
including death. In order to minimize this threat, evidence suggesting
associations between drugs and adverse reactlons must be systematleally and
rapidly compiled, analysed, evaluated and disseminated.

The pilot project has been concerned primarily with demonstrating the
feasibllity of integrating records from many countries, efficiently and
quickly, inte a larger file of information. Experience in the national
centres has demonstrated the value of monitoring and has developed the major
techinigues of evaluation. The successful completion of the first stages of
the pilot project, as outlined above, and described in more detall in the
technical section of the report, shows that the international centre can be
developed from this phase into a fully operational service that augments and
complements the work of national centres. The speedier accumulation of
evidence that warns all countries of a particular drug hazard, and the

“facilities for effective inter-change of information on a range of important
and perpetually changing problems, should help all partiecipant countrles to
reduce their drug-induced 1llnesses and deaths.

1]

1
( Hurwitz, N. =nd Wade, 0.L. (1969) Brit. Med. J., 1. 521
(2

)Seidl, L.G.,. Thornton, G.F., Smith, J.W. and Cluff, L.E. (1966) Bull.
Johns Hopk. Hosp., 113, 239

(j}Schimmel, E.M. (1964) pnnals of Internal Med., Vol. 60, No. 1, Jan. 1964

(A)Inman, W.H.W. and Adelstein, A.M. (1269) Lancet, 2, 273




The pllet project has now proved the practicabllity of progress at
the international level, and the desirabllity of ensuring its evolution into
a fully operating branch of international health protection can scarcely be
challenged. The annual cost of hospital serviees for treatling adverse
reactions to drugs in one country alone far exceeds the cost of an
international monitoring programme. When account is taken of other potential
savings from monitoring, and apove all when humanitarian demands are
remembered, monitoring is seen to be an important and relatively inexpenzive
actlvity.

The meeting concluded that the progress made between 1962 and 1970 by
WHO in the field of drug menitoring should not diminish. The penalty of
allowing such & step would not be fully assessable until future disasters
from adverse reactions have occurred,

7. RECOMMENDATIONS

The present group of investigators therefore recommends:

Continuation_

The WHO International Projeet should be continued for a further three
yvears from May 1970, szc that the Pilot Phase can be followed by a Primary
Operational Phase Intended to develop lnto a fully operational intermational
service.

7.2 Implementation

This Primary Operational Phase should be largely concerned with
consolidating the achievementsz so far and creating the organization needed
for the routine handling of all monitoring records submitted by the
particlpating countries.

7.3 ObJjectives

{a} 1In partiecular, effort should be concentrated on the exploitation
and further development of the already very effective eomputer programming
system and the establishment of routine production of standard anslyses and
feed-back to national centres. To this end, note should be taken of marny
suggestlons on points of detaill made during the meeting, as a basis for
experiment rather than firm recommendation.

(b) Special attention should-be given to the development of automatic
silgnalling procedures that will draw sttention to problems as soon as the
curulative evidence justifies this, and that will then 1niltiate searches
of the data for interpretative purposes.

(¢) The staff of the WHO Centre should continue to undertake research
on their files of data and on methods of processing records, with a view ta
further improving the system as a whole. For example, investigation of the
quality of assessments of resction severity, differences between different
natlonal experiences, and contributions from follow-up records are needed,
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HECOMMENDATIONS (cont.)
T4 Evaluation

WHO should arrange for periodic meetings of a small group of consultants,
comprised of experienced officers in pational centres, to evaluate the most recent b
" putput from the Iinternational pentre and to advise on current developments.

T.0 Communication

ﬁJ

The WHO Drug Monitoring Centre should continue to act as a channel for the
exchange of informatlon between naticnal centres, and should encourage in every
way possible the formal and informal communication between centres that has already
produced great benellts.

7.6 Tntensive monltoring .

Intensive drug monitoring in hospltals and the community within the
province of nstional centres should be co-ordinated by WHC whenrn it is appropriate
to develop programmes internatlionally. ‘Reporting from intensive monitoring
systems should be used to augment the WHO early warning network.

T Participation

The WHO Centre should consider the ineorporation of further countries
with suitable national centres or speclal centres for drug monitoring (see item
2,4, and should be prepared to advise such national or special centres on
appropriate methods. ' :

7.8 Estimates

In co-operation with national centres, WHO should prepare estimates of staff
numbers and other requirements for the Primary Operational Phase, 1n order that
these can be examined at a meeting to be held in (eneva in November 1362.  For
tnis purpose, each national centre should provide estimates of the reports that
will be perlodically forwarded to the WHO Centre during the next phase of thie
WOTK- :

Tad Finance

As soon as practicable, the operational phase of the project should become
a regular part of WHQ's programme of drug monitering, but until then interim
financing is essential. The present group of investigators is convinced that
countries should recognize the benefits that they are already recelving, and that
the steadlly inereasing information on drug hazards to he expected during the
Primary Operationel Phase will be of greater value than the proportion of costs
they are expected to bear. .

7.10  Tocation , . ‘J

The group recognizes the indebtedness of all concerned to the generoslty
of the Government of the United States of America, snd to the speclal sdvantages
of location in Weshington. Nevertheless, it believes that location in closze
proximity to WHO headquarters would be more adventageous to a fully effectlive
operational monitoring system, and would also penefit other WHO divisions end
units responsible for related actlvities,
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. Appendix A
EXTRACTS FROM OFFTCTAL DOCUMENTS

May 1962 (resolution WHALS.41)

"REQUESTS the Executive Board and the Director-Genersl to study the
feasibllity or otherwise, on the part of WHO, of ... securing prompt
transmission to national health authorities of new Information on serious
slde-effects of pharmaceutical preparations, ..." ‘

May 1963 (resolution WHALE.36)

"INVITES Member States to arrange for a systematic collection of information
on serious adverse drug reactions observed during the development of &
drug and, in particular, after its release for general use; ..."

May 1964 (resolution WHAL7,39)

"REQUESTS the Director-General ... to pursue, with the assistance of the
Advisory Commlttee on Medical Research, and with a view to eventual
international co-ordination, discussion on gatisfactory methods for

monitoring advepse reactions, especlally late toxie effects, of drugs
already in use; ..."

May 1965 (resolution WHA18. 42)

"INVITES Member States to develop as soon as possible national monitoring
systems for adverse drug reactions, with a view to taking part din an
international system under the aegls .of WHO; ..."

May 1966 (resolution WHA19,35)

"REQUESTS the Director-General to initiate a pllot research project, along
the lines indicated in his preport, with the aim of establishing an
International system of monitoring adverse reactions to drugs using
information derived from national centres; ..."

February 1969 (resolution EB43.R17)

"Emphasizing the importance of the pilot research project aimed at the
establishment of an internstional system for monitoring adverse reactions
to drugs ... REQUESTS the Director-General to keep the Executive Board
and the World Health Azsembly informed of the progress of the proJject."

June 1969 (ACMR11/69.10)

"The ‘expansion of the efforts of WHO to systematize the colleation of
information on drug reactions 1z strongly supported, "




Appendix B

DEFINITIONS

A dpug 1s defined as any substance adminisztered to man for the prophylaxis,(lj
dingmoais or therapy of disease, or for the modification of physiological funetion™ .

in adverse reaction to a drug is defined as one which 13 nexions, unirtended,
and oconrs At doaes normally used in man for the prophylaxis,;?iagncﬂiE or therapy
or disease, or for the modification of physiclogical funetion'”’.

Drug monitoring iz defined as the systematic reporting, recording and
pveluation of adverse reactions to drugs generally available with or without
prescription, Information on adverse reactions can be obtained either through
voluntary reporting by practising doctors and hospitals to designated centres
(sponteneous monitoring), or by epidemiological technigues aimed &t aystematic
coverage of separate hospitals, representative samples of +the physician population,
stn. (intensive monitoring).

The WHC Drag Monitoring Centre 1s a vilot organization located in Alevandria,
Virginia, TSh, which is intended to be responsible ultimately for faeilitating 2
tyowway flow of information concerning adverse reactlons to drugs between WO and
centres at the national level.

) rational centre is an agency, commonly (but not necessarily) governmental
st quasi-poverrmental, charged with the resporaibility for drug monitoring in one
ov more Membar Gtates. At present, these centres use sportaneous reporting by
dortors ns the baais for their surveillance systems,

L special centre ig a hogpital, or other medical agency, which has the
capacity to carry out drug monitoring in a country without a national centre.

; :
(1) Seientific Group on Monitoring Adverse Remctions, Geneva, 22-28 November 1944,
(Document Ns. PA/8.65)
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Appendix C
. TECHNICAL SECTION
Page
1. Introduetion ... ...... e et et a e e iee . 14
LY
2. Fresentation of data from national centres .vv..ververnnnns. 14

2.1 Coding and data processing within the WHO Centre ..... 14
2.2 Variablility of data between different centres trrrrae 1R

2.5 Reporting source .,........... T vee 15
2.4 Recording and data transfer for early warning ....... 15
3. Recording methodology in the WHO Centre .u..vvves.ennunn.. 16
3.1 Adverse reactions classification and terminology ..... 16
3.2 Drug name terminology ......... e e reus 17

2.2 Classifieations for drﬁg recording ........0.iiinn.. 18
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Appendlix C

TECHNICAL SECTION

i. ITntroduetlion

This appendix to the report aims to provide technical details of the
development of the WHO Pilot Project during the one and a half years of its
operatilon. Tt has been prepared after the Meeting of Investigators had considered
a report on the technical aspects of the project prepared by the staff mempers of
the WHO Centre. The technical staff of the project conslsts of two medical officers
(one pharmacologist and one elinician), one pharmacist, one statistician, two
programmer analysts, one technical offiger, together with five general service staff.

i Presentation of data from National Centres

From the beginming of the WHO Centre operation in February 1968 until
51 Auguet 1269, 16,380 reports have been recelved of which 5, %16 have been coded
end 11,064 recorded. Co-operation from the national centres has been extremely
good and the number and quality of the reports have provided sultable material for
the methodological studies comprising the pllot project.

2.1 Coding and data processing within the WHO Centre

{a) Drug reactlon reports from participating.national centres are recelved,
date stamped, arranged by couniry and country serial number order and filed
pending coding.

(b) Data from the reports are transcribed and coded on form WHO/RDM DC-1
(eollated orlginal and copy on NCR paper). When coding takes place, a series of
consecutive numbers (normally fifty) is taken from an accesslion number book and the
50 DC-1's are given the WHO record numbers. A file of reports from one country
in proportion to its input 1= taken and coded, each report recelving the WHO record
number corresponding to the DC-1. The guidelines for coding are to be found in
the DC-1 Codlng Key. Coding actlvities are centralized In one room to ensure
steady flow and ease of reference.

(¢) Once a report has been coded, it is then placed with its DC-1 in a tray
for medical checking, c¢linical evaluation and research area coding.

(d) The set 1s then passed on to a second tray for drug data and
pharmaceutical checking.

(¢) When this has been done, the reports and DC-1's are placed in a third
tray and allowed to accumulate for despatch once a week to the US Food and Drug
Administration for key-punching. : ‘

N.B. Reports that present any smbiguity or difficultles are recorded in an
internal "Review" file, by country, and consultations are held on a regular basis to
elucidate the problem or decide to request additional information from the national
centre. The profeszional staff 1s responsible for all queries on codlng
procedures or technical problems. A file also exlsts for certaln reports (e.g.
drug not specified, not an adverse reaction, overdese or polsoning, not administered
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to & human being, etec.) end & record is kept of the country serlal numbers that are
not to be processed.

(£} The third apd last tray 15 emptied and the contents verified to make sure
that at least one DO-1 has been completed for each report. The reports are then
separated from the DC-1's and filed by country and country serial number in "eoded
reports" files, The DC-1's are Pt in record number order and checked for basic
data completeness (see Minimum Information, page 3 of Guide to Participating
Countries in Annex 1). They are then "split"; the coples are filed in WHO reaord
number order; the originals are counted, a record taken of the WHO serial numbers
being sent, then passed to the US Food and Drug Administration for key-punching.

(g) The DC-1's are returned with their correspending punched cards. Both
are checked for completeness. The DC-1's and punched cards are then filed by
record number.

(h) These cards are kept until such a2 time a8 the master file is updated,
nommally onece a month, and subsequently filed again by WHO record number.

2.2 Variability of dats between different centres .

Predictably a wide range of variability in submitted data exists. This may
in part be due to individual doector differences in history taking, examination and

investigations on the one hand, and available recording facilities and staff, on the
ather,

The format of the reporting form used by each centre will then furthep
modify the type of data that will be sent to WHO, producing country by eountry
characteristies,

2.3 Reporting source (e.g. general practlitioner, specialist, hospital, ete.)

The WHO Centre encourages the adédquisitien of data from any source és listed
in the revised Guide io Participating Countries (Annex 1}.

2.4 Recording and data transfer for early warning

One of the primary objectives of the WHO Centre is to 8Crve as an early
warnlng system in drug adverse reaction associations, In order %o accomplish this,
there must be winimal time lapse between the ooeurrence of the resmction and its
evaluation,. The time periods that exlst between the onset and WHO computer filing
of the adverse reaction are:

(a) time between onset of the resction and its observation by the
patient and Iater by the doctor:

(b} time between observation of the reaction and reporting to the
national centre; :

{e) receipt of the report at the national centre to processing in the
national centre;

(d) despatch from the national centre to receipt at the WHO Centre;
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(e¢) recelpt at the WHO centre to computerization and storage in drug
adverse reaction flle.

‘ A detailed study of the time factors in relation to (d) and (e) above for
data handling activities 1s now in progress. The printouts from this computer-
sssisted programme will show trends in data jnput, both guantitative and gualitative,
and data handling times. From this, it will be possible for the WHO Centre to make
appropriate staff adjustments to cope smoothly with anticipated work loads.

The natlonal centres are assisting the WHO Centre hy providing estimates 1n
these parameters of thelr national reporting trends.

Other forms of data input, such as punched cards or magnetic tapes, are LNOW
being considered by some national centres. If this form of data is pre-coded,
.5, by adverse regction preferred terms, eto,, manual data handiling will ke
significantly reduced. The WHO Centre is now ready to assist any national cenire
in the development of such computer programmes.

Recording methodology in the WHO Centre

Adverse reactions’classification and terminology

It 1s the policy of the WHO Centre to use as few preferred adverse reaction
terms as possible as descriptors in the transcription of the adverse reaction from
national centre reports. The 1ist of preferred adverse reaction terms 1s an
open-ended document with possible future modifications in order to reduce the number
of working terms and to add new terms from time to time only as the need arises.

Ta date, 534 adverse reaction descriptors have been used. In January 1969 =
revised list of adverse reaction preferred terms was distributed to the national
centres in which a two-tier system of recording adverse reaction recording was
introduced. This was done 1n order to group closely related reactions under the
same term, e.g. ABORTION, A complete, A mlssed and A threatened under ABORITION.

As well as thls, some condensation of preferred terms 1s being investigated so that
tewer preferred terms may form our working basis, e.g. SPASTIC PARATYSIS,

MONOPIEGTA and HEMIPLEGIA will include spastic paresis, monoparesis and hemiparesls,
respectively. '

A1l changes 1in the format of this document will, of course, involve
updating of already coded and stored data to maintain uniformity of records. Such
revizsed adveree reaction dictionaries will also contaln appropriate changes in
"ineluded terms" in order to facilitate coding.

As regards deseription of adverse reactions from national centres, as complete
a deseription as available iz desirable. This will make for easier transeription
to preferred terms, more complete evaluation, and better material for research
purposes. The material already submitted has provided deseriptions of adverse
rezations in suffleient detall to allew studies to be carried out of methods of
coding, by whilech mechanisms, causal relationships, and severity of reactlons might
be identified.
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3.2 Drug name terminology

In the third paragraph of the CQuide to Participating Countries (Annex 1)
Februery 1369, the following is found under Name of Drug - "Drugs should be
identified in the fellowing order of preference:

trade or proprigtary name
international non-proprietary name
national non-proprietary name
chemical name (struetural formula)

The trade name is sufficient to retrieve automatlically =all other information; in
other cases all avallable Information should be given {preferably generlec name and
name of manufacturer)".

Before a drug trade name 1is transferred from a drug resction report to our
DC-1 coding form, the official or selected drug 1ist of the particular country is
consulted for verification of the drug and standard spelling according to the 1ist,
This procedure is followed in every case to facilitate future compatlbility bhetween
the WHO Centre and national centre. As an example, hyphens and periods are thus
entered, when the drug 1ist so indicates. :

For non-proprietary names, two preferred sources are used -~ the INN
(International Nonproprietary Names) and the TPH {International Pharmacopoela).
However, this does not preclude the national centres from reperting a nationally
- approved name which is thus entered in the DC-1 and stored in the master file. It
i1s then printed in the WHO Centre Drug Reference List but in such a cage, reference
1s made to the corresponding TNN name (example: Sulphasalazine BAN — Salazo-
sulfapyridine INN).

As a rule, the reported name is adhered to but a drug name 15 not entered
onto DC-1 unless it is found In the accepted reference sources which are listed in
the preface to the Drug Reference List, an example of whiech is shown in Annex 2.

One purpose of the Drug Reference List is to serve as an alphabetie oross-
index for trede, proprietary and nen-proprietary drig names, with 'drugs containing
the same active ingredient(s) grouped together. fThe Reference List 1is not
comprehensive in the sense that only drugs reported either as "suspected" or
"other" are coded and filed.

Seven designations are used for clessifying the type of drug name -
N = non-proprietary name; T = trade or Eropriétary, single compound; M = mixture
(multiple compound drug) and trade or proprietary name; X = mixture (multiple
compounid drug) and non-proprietary name (APC); € = component in multiple compounded
drug; K = chemical name; R = code number or code designation. '

Sources of the drug names apart from the INN, IPH and publications of
nationally approved agencles are the official and selected drug lists of the
participating countries. A few other well-known reference books, =uch as the
Merck Index, Negwer and the Martindale BExtra Pharmacopagia. are used,
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The source printed in the Drug Reference List for a trade name which might
be common to several countries indicates only that the country to which the source
refers has submitted thls drug name. The source serves for internal reference.
Example: Butazolidin is reported from Australla, Canada, Germany, Ireland,
Netherlands, New Zealand, Sweden and Unlted Kingdom. The Source "t (Catalogue of
Drug New Ethlcals New Zealand) printed in the Drug Reference List 1s chosen
arbitrarily. However, all the various lists are checked to ensure that this trade
rame refers to the same active ingredient(s). Therefore, the indicatlon of the
mapufacturer reflects the source of information used and other manufacturers using
the same drug name in other countries are not coded.

Should the active Ingredient(s) differ for the same drug name between varilous
countries, this 1s indicated By the country abbreviation following the name.

Dogage forms are not linked to the drug name. However, in some casges 1t has
been necessary in order to aveid ambliguity.: Example: STEMETTL FOR INJECTION
{prochlorperazine mesilate) and STEMITIL TABLET {prochlorperazine maleate). The
option remains to group under the maln term prochlorperazine or under each
particular salt.

The source abbreviation INNM (M = modified) is used for salts and esters of a
bhase name found in the TNN list. Example: NORTESTOSTERONE CIPIONATE, where
NORTESTOSTERONE alone is listed in the INN. CTPIONATE 1s the abbreviation for
CYCLOPENTANEPROPIONATE, as suggested by WHO on page 23 in List 18 of the proposed
TNN's. Other such abbreviated forms are MESILATE (methanesultonate) and
PIVALATE (trimethylacetate).

Mixtures Including the same azctive ingredients are grouped together with the
reference name chosen arbitrarily. TNN's and other formally adopted non-proprietary
names, where they exist, are used to indlcate the components present in such
mixtures. If a component in a mixture 1s also reported as a single entlty, a
separate entry of that single entlty product 1s listed under its appropriate INN.

Th maintailning the original nomenelature for emch country, the Drug Reference
IList will be a useful tool for each participant. :

5.3 Olasaifications for drug recording

The therapeﬁtic and pharmacological classiflecations presently used for drug
recording were developed during the past year at the WHO Centre.

Many classifications, such as the pnes from the American Hospital Formulary
Services, the American Medical pssociation, the US Food and Drug Administration, and
the Amerlcan Task Force in Prescription Drugs were studied. Textbocks were.
consulted and discussions with a great number of pharmacoleglsts took place before
the present classifications took form. These are intended for the need of the
projJect and as tools for the searches.

Changes and addltlons are made from time to time as =2 result of comments
received, and new drug names reported to the project.
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With the present experience, it is felt that in some omsges more than a three-
level c¢lassification may be desired but for techniecal reasons this is not yet
feasible. Thus, even though MAO inhibitors (A.3.6) and Dibenzazepine derivatives
{A.3.7) are subgroups of Antidepressants (A.3.5), they appear now at the same level,
Similarly, Thiazides (M.1.3), Ethaerinic acid (M 1.%) and Chlorthalidene and
derivatives (M,1.5), appear at the same level as Salureties (M.1.2), although in
fact they are only subdivisions of this ecategory.

Within eaeh elassification in the Drug Reference List, the deslgnations
appear In alphabetic and numerie order. The policy of using a pharmacologles],
a5 well a5 a therapeutic clasgification, is almed at achtileving more informative
linkage of drmig groups with adverse reactions.

Basle journals ang several textbooks are used as references (with some
preference given to "The Pharmaceutical Basig of Therapeutics" by Goodman and
Gilman, 3rd Edition, 4th Printing, 1967) before a drug is assigned to a
pharmacological class. There 1s computer provision for a total of 81X therapeutic

lasses for each drug. In some cases, where reference
number, some omission is unavoidable,

An FDA file consisting of the Chemical Abstract (CAS) registry number for a
n be linked with the INN request number and the information on the file can
be retrieved.

It 1s planned to have a complete drug file for each drug containing not only
the English neme, pharmacologleal apd therapeutic classifications, but also the INN
request number, the Latin and French name, the proposed INN List number, the
recommended INN List number, zccepted names differing from the INN, the molecular
formula, the Wiswesser Line Notation and the ¢aAS registry number,

Computer Systems

Alerting systems

e computer effort of the WHO_Centfe is being devoted to
ety of slgnalling programmes. This will inerease the
Centre ag an early warning device,

Programmes (Annex 7) are planned to signal:

(a) Detection of new adverse resctions

A programme is plammed whereby the. computer will periodieally supply &
report of adverse reactions new to the system (connected with 2 particular drug
name) . With the bulld-up of the WHO Centre files, this signal will gain in its
ohlective value. :
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(p) Detectlon of a "gignificant” inerease in reporting on each
particular drug

‘ Several programmes are planned to compare changes in the reporting of any
drug or adverse reactlon over a given period of time (e.g. every month) or by
hatch of reportis. When the level of reporting of a drug expressed as a ratio
between the number of reports on this drug to the total number of reports for a
given time period (or batech of reports), differs significantly from the preceding
ratio ealculated for another periocd of time (or batch of reports), a signal will
pe generated by the computer. gimilar programmes are planned to develop a signal
when a particular adverse reactlon is increasingly reported or when the number of
reports of a particular drug and associated adverse reactlon inecreases signifi-
santly from one period of time to another.

4.2 Statistical methodology

Although the system will be of great value in 1ts early warning function
without the amplication of complex statistics, 1ts full exploitatlion as a research
tonl will require the development of new statistical technlques. Certaln aspects

of this problem are presented in Dr X. patwary's Teport, DMO/63.1 (Annex ).

4.3 Design and format of computer programmes

(a) Compatibility with WHO Headguarters Data Processing Unit

A11 programmes in the computerized system, developed at the WHO Centre, are
compatible with the data processing equipment at WHO Headguarters.

(b) New participating countries

The system provides for the inclusion of reports from new participating
countries, when desired.

() Computer eaquipment

The computer provided by the US Food and Drug Administration through the
Data Processing Division of the Consumer Protection and Environmental Health
Service in Washington D.C., has the following configuration:

processing unit IBM system/360 model 50
Storage capaclity 524,144 bytes
2714 direct access storage facility
2311 disk storaze drives
o401 magnetlic tape units
1503 printers
. 2540 card read punch
2501 card reader

Operating system

Tre system used 1s operating system MFT II release 17.

Programming language

The programming language used 13 PL/1. When applicable, the TEM
sort and utility programmes are used.




{d) Systems anslysis and‘prmgrammigg

The development of the computerized part of the WHO Centre ‘system started in
October 1368,

After analysis of the information recorded on the DC-1 form, criteris were
set up for the DC-1 validity and quality control. , For example, if an adverse
regcetion in the DC-1 does not exist in the Adverse Reaction Dietionary, a signal
will be printed. The same will happen if drug-form and route of administration de
not correspond.

A system was designed forlcreation and malntensnce of & master file
containing 21l processed drug .reaction reports (Annex 6).

The next step was the creation of the Adverse Reaction Dictionary, cottaining
Preferred Adverse Reaction Terms, terms for high level grouping and Jystem Organ
Classification (Annex 6). Programme RDMO110 - ‘RDMO150,

The first report produced end s=ent to the harticipating countries was
Document A (Annex 5). Production took place in February 1363. Programme
RDMO410 - RDMO430, . '

In March 1969 Document B (Annex 5) was produced.  Programme RDMOL4O - RDMO4S0.

In Aprll and May 1369 additional cheeking routines were built into the
validity and quallty control of coded reports. Analy=ls was made for the
"Signalling System" (Annex 7) and Document D (Annex 4) was produced. Programme
RDMO490 - RDMOS10.

In July 1969 design and programming of the system for creation and
maintenatice of the Drug Dietlonary were started. Criteria were set up for the
Drug Dlctionary validity and quality control. The system includes two files;
the Drug Dictionary and the multiple compound drug file (Annex 6): Programme
RDMOZ210 - RDMO270. '

The Drug Dictionary is included 1in the validity and qualit& eontrol programme
of the coded reports. Reports with drugs not already in the Drug DMeticnary are
signalled for updating of the Drug Dictionary.  Programme RDMO280 - RDMO300.

For ereation of Document A and B by non-proprietary names, Frogramme
RDMOS20 - RDMOSS0.

For the Drug Reference IList, with cross-references, Programme RDMO310 -
RDMO330.

"~ In August 1969 a system for information retrieval was desligned; the system
will provide the facility of retrleving any information stored under the headings
as Information listed on the WHO Centre search request form (Annex 12). The
result of a search request will be a complete printout of relevant reports
containing the specifiled information, together with the requester's identification,
the request statement, the purpose of the search and the search speclfications.
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Information stored in the four WHO Centre flles - Master, Adverse Reactlon
Dictionary, Drug Dictlonary and Multiple Compound Flle - 15 shown in Annex 6.

By Flow chart and record specifications of the present WHO computerized
system - Annex 6

During the period October 1960 - August 1969, about 55 programmes were
designed and developed. 0f these, 38 are used fotr file malntenance and productlon
of external reports. The remalning programmes are used internmally in ‘the WHO Centre.

The WHO Centre 13 prepared to make accessible to partlicipating countries the
details of 1ts systems specificatlions and programmes.

A summary of documents concerning methodology development is shown below:

WHO CENTRE ADVERSE REACTION PREFERRED TERMS3 Jan. 1969 Annex 8
MODTFTED ALPHABETICAL VERSION '

WHO CENTRE ADVERSE REACTION PREFERRED TERM3 1569 Annex 9
SYSTEM-ORGAN CLASS. VERSION

PHARMACOLOGICAL CLASSIFiCATIONS OF DRUGS 1at. Ed. Jart. 1969
2nd Ed. July 1963 Annex 10

THERAPEUTIC CLASSIFICATION OF DRUGS 1st Ed. Jan. 1969
Znd Ed. July 1963 Annex 11

4,4,1 Summarized data - abbreviated for scanning of potentially relevant materlal

REFORT - TYPE D NO. 1 1st Ed. 02 May 1969
2nd Ed. 9 Sept.1369 Annex 4

The main purpose for the use of the report Type D format is to giﬁe the
national centres information on a one-drug-one-1line basis as a scanning document
for rapld reference,

The natlonal centres have shown great interest in this layout and have
suggested many other possibilities for data display, some of which are listed below:

(1) Drugs listed by preferred terms, drug names 2s reported
(2) Changes in the rate of reporting of reactlons to drugs
(3) Rechallenge data :

(4) Drugs listed as suspected and other

(5) Drugs listed by therapeutic classification

. Not all of these parameters can be displayed in one version and further
variations of this type of document will be developed by the Centre as the need
arlses.
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§,%.2 Summarized voluminous data - mainly for reference purposes

REPORT - TYPE A NO. 1 st Ed., 15 Feb. 1963
#nd Ed. & Sept. 1969
REFORT -~ TYPE A NO. 2 8 Sept. 1969
REPORT - TYPE B NO. 1 1st Ed. 22 March 1363
2nd Ed. & Sept. 1369
REPORT - TYPE B NO. 2 8 Sept. 1969

This group of reports [Some examples are shown in Annex 5) is intended to
provide the countries with information for reference purposes. Document Type A
shows the different adverse reactions reported to every drug. It is sorted by
drug names ("suspected" and "other") and shows the break-down by different time
periods. The adverse reactions are grouped by system-organ classes. In
document A No. 1, drug names are listed alphabetically as reported and in document
A No. 2 by preferred drug names (e,g. International Non-proprietary Names).

In document B, reported adverse reactions are listed alphabetically within
system-organ clagees. Document B No. 1 shows the assoclated drug names as reported
and decument B No. 2 as preferred names (e.g. International Non-proprietary Names).
Reporting during different time periods is also0 reflected in this document.

4,4.3 Special search format and procedure

It is intended to produce reports as a part of the WHO Centre special search
procedure. The steps involved In production of a speclal search report are
illustrated in Annex 12. Page 1 provides the layout of the computer retrieval
system, page 2 exXamples from the Search Report Form, and page 3 specifies types of
Information on which searches can be performed.
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ANNEXEZ TO APPENDIX ¢

Guide to Participating Countries
Drug Reference List __éample pages

Heport by Dr K, Patwary, WHO Consultant on Statisticsl Methodology
(DMG/ZE:B.J.)

Report Type D - gbbreviated data fo; scanning

Summarized volumincus data

(a) Report Type A (drug neme oriented)

(b} Reﬁort Type B (adverse reaction orientéd)

Flow-chart and record spécifications of WHO Cenire computer systenm
Computer Slgnalling Programmes

WHO /RDM Adverse‘Reaction Freferred Terms - Modifiéd alphabetiogl
version - sample page,

WHO/RDM Acverse Reaction Preferred Terms - System-organ version -
sample page '

Pharmacological Classification of Drugs - sample page
Therapeutic Classifiecation of Drugs - sample page
WHG Centre Information Retrisval System

WHO Centre Data Flow Chart
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Filot Research Praoject for International Drug Monitoring

Projet pilote de recherches sur lgs modalitds d'un systame international
de détection des réactions ficheuses aux médicaments

123 Morth PItt Straet, Tavern Souars, ALEXANDRIA, Virginia 22314, Unlied Statmy of America

Tel.: 2234700 ' Talegr.: INDRUMON, Aloxandria, Wirginia

19 February 1969

GUIDE TC PARTICIPATING COUNTRIES
FEBRUARY 1969 EDITION

The new edition of the Guide has been developed on the basgis of
discussions held ir Washington, September 1968, by representatives
from ten naticnal monitoring centres and alsc reflects the experience
gained by the Pilet Research Project during its first year of operations,

As information given on the first two pages of the previous editinnl
is still valid ag outlining the internationally accepted pripeiplea of
the Pilct Project and the views of the preceding scientific groups, it
is included here in extensc even though some items are being or have
been already implemented,

Relevant -changes contained in this edition of practiecal technical
value commence from paragraph What to Report, page 3,

The Nineteenth and Twentieth World Health Assemblie52’3 requested
that a pilot research project for international drug monitoring be
initiated by means of compilation and analysis of individual reports
of suspected adverse reactions to drugs,

Basing its conclusions on practical experience in several countries,
a Seientific Group in November 1965 emphasized the importance of an
international drug monitoring system to public health and to the
minimizing of drug hazards, The Group nevertheless stated that, in
view of the inherent problems of methodology, a pilot research project
should precede any operational phase of such a system, This project,
to be conducted by WHO, will utilize facilities placed at its disposal
under a grapt from the Government of the United States of America.

1 Determined at a mesting of representatives of drug monitoring centres
held in Washingten, D.C., June 1966,

2 Resolution WHAL9,35 . é
? Resolution WHA20.51 |

DMO /65y, 2
L/6%9.11




Participants in the pilet project will ve countries that already
have national meonitoring systems, and that are prepared to comply with
the prineiples and techniecal requirements of tnis research project.

In eaeh such country, the monitering erganization will be designated
a National Centre and will be in communication with the WHO Centre
that is now being established,

The internal lanpuage of the computer system is based on English,
and therefore for the present reports must be submitted in English,
Howevar, one aspect of the research will be a study of problems
connected with input of information in cther languages.

The instructions that follow are intended to aid National Centres
in the preparation of reperts of suspected adverse reactions on the
agreed reperting form. Before these are given, however, it may be
useful to summarize the intentions by liszting the specific recommendations
of the Scientific Group on Internatiomal Drug Monitoring, Nevembsr 1965:

I Monitoring of adverse reactions to drugs should be initiated on an
international scale, in the form of a pilot research project and
as a collaborative effort of countrizs in a positien to participate.

This pilot research project should be implemented forthwith, and
should be subject te the authority of WHO,

National Drug Monitoring Cemtres participating in the project will
maintain facilities for collectirg relevant information and
transmitting it to.a WHO Monitoring Centre.

The WHO Drug Monitoring Research Project should use, in the way
described in this report, the data proeessing facilities offered
by the Delegation of the United States of America to the Elghteenth
World Health Assembly.

Any nationasl action resulting from national or international
monitoring activities will remain the responsibility of the
participating countries.

The WHO Centre will make available, tc participating National
Centres only, information for the proper functioning of the pilet
project,

Although during the initial research phase there wouid be no general
dissemination of information, evidence of a sericus drug hazard
obtained from the WHO Drug Monitoring Froject sheuld bring about
appropriate action by a participating country, thus ensuring that
21l WHO Member States are informed under the terms of resolution
WHA16.36,
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VIII If the WHO Centre flnds unuquivocal evidente of a aerious drug haszard
that demanda -action with extreme urgency, the Director-General should
naturally-have authority to.advise WHO Member States immediately at
hiz discretion.

IX¥ WHO ahould encourage training of specialist staff and exchange of
. i@qaqlqnd‘experience,for the further development of drug monitoring.

i | Attention should be given to the possibility that, from anslysis of

the ‘stored data leads will emerge which ahould stimulats research
of a more fundamental character,

What to Heport

' Bach -participating National Centre should transmit to the WHO Centre
reports of individual eases of suspected adverse reactions to drugs as
scon as 1s practicable, after gerutiny at the National Centre for
elimination of gross errors, For the purposes of the project:

an adverse reaction to a drug is defined as one which is noxious
and unintended, and which oceurs at deses normally used in man,

This definition excludes accidental or felonious excegsive dosage or
maladministration, ‘ : ‘

All adverse reactions are of interest, ranging from well-known
"side effects” to those reactions in whlch the rePOrtlng physician only
suspects @ drug ags the etiolngical agent,

Addres %

Reports from a National Centre Bhould be mailed at regular intervals
and not 1ézs often than once a month to the Project Leader, Pllot Research
Project. for International Drug Menitoring, World Health Organization

123 North:Pitt Street, Alexandria, Virginia 22314 USA

¢ t-

How to ReEort

Each National Centre is asked to transcribe informstion in English
on edch cage. reportad onto the reviased Adverse Reactiona Report form
(attached) . Typewritten reports are preferable, Both the original
and ‘firat: copy-of. the report are to be sent to the WHO Centre; the
last’ copy may be' retdined for the National Centrets files, - Supplies
of'form#VMay he obtained frum the Drug MOnitoring Unit, WHO, Geneva,

Hinimum Information

Gertain minimum information on each case iIs fundamental to the
research project, and all reports submitted must carry this information
a8 exactly as practicable. This includes the country code, the National
Centre's serial number, report type and source, the adverse resction(s),
drug name, dosage form, route regimen and administration.




Any additiomal information either in the initfal report or

subsequent reports would be most appreciated as increasing the quantity
of information contributing to research in methodology, the overall
quality of the system and thus improving the value of results,

Completing the Form

ATL SHADED AREAS ARE RESERVED FOR CODING BY WHO PROJECT STAFF.

Flease read carefully the following adviee and instruetions for

completing sections of the form,

ldentification of Report

Gountry Code
This gection should identify the Naticpal Centre according
to the following table:

AUL Australia

CAN Canada

G2 : Czechoslovakia

GER Germany, Federal Republic of
IRE Ireland

NEL Netherlands

NZL New Zealand

SWE Sweden

UKB United Kingdom of Great Britain

U354 . Tnited States of America

Serial No,

‘ The National Centre should identify each case uniquely by a
case number of not more than 17 digits. This may be & serial
number or may be allotted by any system chosen by the National
Centre provided that i% and it alone identifies the case within
- that Centre, The case number must be used on any subsequent
report relating to the same case.

ReErt 'I‘yE

The first report on a case will be termed an initial report,
and will automatically be recorded as 0l under "report type®.
Any information subsequently collected, and any cerrections to
the initial report, should be transeribed omto further copies
of the form and numbered consecutively 02, 03, 04, ..... in this
gection, ' The WHO Centre will then "marry" reports by means of
the serial number and will regard the latest information supplied
under any heading as amending previcus reports.




Source

Mark here scurce of case as follows:

SOURCE REFPORTS
Regular* Specialﬁ*
Hospital NOS A B
Hospital {Adv, Reaction
appeared in the hospital) C D

Hospital (Admitted for
treatment of an

adverse reaction) E F
G.P, (non hospital

dector) ‘ ¢ H
Specialist doctor K L
Dentist M N
Non doctor or dentist T U

#
Regular -+ routine national menitoring system

It
Special - other (e.g. ¢linieal trial, special
study, manufacturer's report)

- Date of Birth and/or Age

Insert date of birth by day, month and year, if known,
Add zeros to make a six digit date, e,z, & July 1968 = 060763,
Otherwise, insert age in completed years. A National Centre
may choose {0 cancel on all its forms one of the two boxes
provided so as to conform to the national pattern of recording,
If a report relates to drugs adminiztered to a pregnant womarn,
and the adverse reaction was detected in the child at birth,
the woman should be regarded as the subject on whom information
iz given and the Situaticn explained in "National Centre Commenta",

Sex

kit

Mark M or F in the box prnﬁided.

Helght and Weight
Record height (em) and weight (kg) as accurately as possible.




Ethnic Origin

Mark ethnic origin aceording tc the list below, if known;
leave blank if not known,

EURCFEAN INDIC

NE EUROFEAN AM INDIAN

Nw EUROPEAN AM NEGRO
ALPINL AFRICAN NEGRO
MEDITERRAKEAN MAORI

LAPP AUSTRALOID
LBIAN JEWISH
ESKIMO

Date of Onset of Reaction

Record the date (approximately, if exact information is not
available) on which onset of the adverse reaction was first
observed, by the subject or by his physician, ete.

Adverse Reaction(s)

Describe adverse reaction(s). Enter a full description of
the symptoms that are suspected to be an adverse reaction to any
drug, Where practicable, this description should be exactly as
on the report originally received by the National Centre, or an
abstract that follews closely the language of the reporting
physician. Underline all terms that degeribe signs and symptoms
of the adverse reaction(s) or that relate to laboratory tests,

Drugs

Every drug known tec have been administered to the subject
before and at the time of the occurrence of the reaction, should
be listed,

Name of Drug
Drugs should be identified in the following order of preference:

trade or proprietary name
international non-proprietary name
national non-proprietary name
chemical name (structural formula)

The trade name is sufficient to retrieve automatically all other
information; in other cases all available information should be
given (preferably generic name and pame of manufacturer).

Suspected or Other Drug

Suspicion that a drug may be responsible fer or contribute to
the reactior reported should be indicated by "S", and absence of
suspicion by "O",




Dosage Form g 4

Enter the dosage form uaed At pra&ent the folluw1ng
abbrev1ations are used by the wHO Gantre

Drug Form - :W‘:‘Godéﬂg

Aerosol . iER
Cachéts C o ome
Capsules : . AP |
Chewshle tablet eere
Dustihg powder Lo
Ear drbps e EbRJ ‘ :

Eye drops (in¢clude eya drops only and
eye lations)

Eye olntments

Enems

Enteric coated tablets

External

Granules

Implants

Infusion

Injections (include microcryatal %h3.)

Inhalations (include wol, andestiustids, =
vitellae, sprays for 1nhal&tibh) INH

Insuflation’ : ‘ Ns ...
Jelly . .JEL ...
¢ Llguid (topically appliath A0 D g et LIQ
" 'Lotlens - - AT 1.“IDT:‘.. o
L4 Lozengds S -HJ;; Lo D e SLOZ
i Mowthwash T v e L M
1 Nagdl drops - ©- v NDR.
Ointments {include creams & linimmnta), o OIN.
Per oral {NO3) FOR
Pills (include omly the sphﬂric shaped o
forms not tablets) - W PIL
Powdera "+ it LT TR ‘.:".-.“\ woe L, POW L
Shampoo oo+ SHP

Solutions (include all per oral;y
adminigtered liqyld drug forms

L except dr0p$ .and wxu;g} e L':;‘;__jf: - 80L
Sprays S ©U v+ BPR
Suppositories : : SUp
Sustained release capﬁﬂlﬁs e . .. . . SRC
Sustained release tablets* TErTtLsLL L 8RT

" Byrup. W E: o - S¥IR
i Tablets (1hcluds regularly caated e
- tablets, dragees): al S TAB .o

Dosage Regimen

To be indieated in metric units (or appropriate international
units) per unit of time (hour, day, week, etc.).




Route

Emter the dosage form used. At present the following
abbreviations are used by the WHO Centre:

Route Coding
buccal (gargles) BU
conjunctival co
dental (injection) DE
inhalation IH
intra-arterial 1A

- Intra-articular IR
intradermal ID
intramuscular IM
intranasal IN
intraperitoneal IP
intrathecal IT
intratracheal TR
intravenous v
per oral 0
per rectal ‘ FR
subcutaneous 3C
zublingual 5L
systemic ‘ 5
topical (external - skin) ‘ .m0
vaginal VA

Admint stration

Record administration of drugs., Space is provided for
several periods of admimistration of the same drug. Insert
nContin" under the box "Terminated” if the patient is still
being treated with the drug. "Y" or "N" are to be inserted
to indicate whether the drug has previeusly been administered

{f), or not (N).

Digorder or Reason for Use of Drug
Indicate the reason for which the drug was being administered.

QOther concurrent therapies:

Including bed rest, diet, electroshock treatment, lumbar
puncture, physical therapy, psychotherapy, surgery, transfuslons,
X-rays, etc.

Previous drug or reactions history

In this section please give information that will aid assessment
of whether the patient has previously been exposed to the same or
similar drugs and whether he has ever shown any liability to the
game or similar reactiohs,




7.

8.

Q.

0.

11.

=9 m

Laboratory studies relevant to the reaction

. Record here any available information from lsboratory studies
(elinical tests, X-rays, endoscopy, biopay, autopsy, ete,) that
may be relevant to the adverse reaction, Attach additional sheets
if necessary, or use the National Centre's Comment apace for this
mirpose,

»Other conditions present or existing prior to onset of reaction

Record here any pathology of the patient or diseases other than
those for which the reported drug therapy was adminisztered,

Enter the gravity (total‘number of conceptions) and parity
(number of live births) and if patient was pregnant the date of

- the patient's last monthly period,

Cutcome

Mark outcome of reaction in the bex provided. Note that the
outcomes A, B, C, and E refer only to the reaction, and not to the
disease under treatment, If patient died indicate as far as is
posaible whether death was due to the reaction, to the disease under
treatment, or to other causes, - ‘

Other Factors

. List any factors in the patient's enviromment that have not
already been mentioned, but that might be contributory te the adverse
reaction recorded. In particular, note factors related to:

Alcohol ' Malnutrition

Allergy history " QOccupation
- Climate - o Positive family history

" Complexion ‘ ~ (e,g. factors referring
+Diet (non therapeytic) to, hereditary predisposition)
‘ Household hazards’ ~ ‘Smoking - ..

Industrial hazards

National Centre Comments

If a National Centre customarily comments on the likelihood
that individual cases of adverse reactions have truly bteen caused
by drugs, appropriate comments should be inserted in this Section,
This space may also be used to completa information given in
preceding boxes where there has been a lack of room, ‘
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DRUG REACTION REPORT
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17]

I\F PREGNAMT - LMF A RECOVERED WITHOUT SEQUELAE | DATE AND CAUSE OF DEATH
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s a7 B2 B0 &2 [ ] )

WHO/ROM.C.2, Feb 1964

& oA

L




ANNEX 2
WORLD HEALTH ORGANIZATION

PILOT RESEARCH PROJECT FOR INTERNATICNAL DRUG MONITORING

DRUG REFERENCE LIST No. 1

1 September 1969

INTRODUCTION

The WHO Centre Drug Reference List iz an alphabetlc cross-—index of trade,
proprietary and non-proprietary drug names, with drugs containing the same
active ingredient(s) grouped together: Only drug names reported to us
either as Suspected or Other are coded and filed, The Reference List will be
continuonsly updated te incelude new drugs reported in association with adverse
reactions.

Seven designations are used for classifying the type of drug name:

component in mixture

chemical name

trade (brand} or proprletary name, mixture (multiple compound drug)
non-proprietary name

code number or code designation

trade (brand) or proprietary name, alngle compound

non-proprietary name, mixture (multiple compound drug example AFC)

MHEEE RO
Moo n

Sources of the drug names apart from the INN (International Non-
proprictary Names, WHC), the IPH (International Pharmecopeia) and publications
of nationally approved agencies are the official and selected drug lists of
the participating countries. A few other well-known reference books such as
the Merck Index, Urganisch-chemische Arzneimlttel und ihre Synonyms by Negwer,
the Pharmacological and Chemlecal Synonyms by Marler, and the Martindale Extra
Pharmacopeia are used.

The source printed in the Drug Reference List for a trade name which
might be common to several countries indicates only that that country tc whieh
the source refers has submitted this drug name, The source zerves for
internal reference,

The manmufacturer's name is abbreviated to three letters and reflects the
source, - This selection is again an internal one although when required the
actual manufacturer and country zource of any drug reported may be retrieved.

Pharmacologic and Therapeutic Classifications were developed during the
past year for recording purposes in the WHO Centre.

There is provigion for a total of six pharmaceological cleasses and six
therapentic indications for each drug. In ceses of more than this number
some omissions are unavoidable, When two or more alpharumeric codes are
asgigned to a drug, the codes are printed in slphebetic and numeric order and

DMO/69. 2




ANNEX 2
page 2

n2t in order of importance. A policy of including pharmscclogicsl cateporien
has been adopted which may not necessarily be therapeuticelly appliczbls hut
which may be helpful in future evalustions,

Relevant pub]lcationa have been used zs references hefore 2 drug is
asquned & pharmacological class or a therzpeutic indication (e.g. "The
Pharmaceuticel Basis of Therapeutics” by Goodman and Gilman, 3rd editien,
4th printing, 1967).

Recording policy is to aveld attaching dosage forms to the drug name.
However, in some cases this has been necegsary in order to aveid smbiguity.
Example, STEMETIL FOR INJECTION (prochlorperazine mesilate) and STEMRETIL TARLET
(prochlorperazine maleate), We have the option to group under prechlorperazine
or under each particular salt,

If the nome of a salt is included as such in either INN cr any other
official publication it is listed in ocur files exactly as in the official
reference.  This may, in some instences, create incensistencies as the aniop-
cation order iz uged iIn west of the British and Nordie drug names hut the
cation—anion order in WHO drug names.,

The source abbreviation INMM (M = modified) iz used for salts =znd estern
of A base name found in the INN ligt.  Example NORTESTOSTERONE CIPICNATE where
NORTR3TOSTERONE alone in lister in INN. CIPIONATE is the abbreviation for
CYCLOPENTANEPROUPICNATE as suggested by WHO on page 23 in List 17 of the proprsead
INNz. Other such sbbreviated forms are MESILATE {metharesulfonate) and
PIVATATE (trimethylacetate).

Mixtures including the same active ingredients are grouped together with
the reference name chosen arbitrarily., INNs and other formally adopted non-
proprietary names, where they exist, are used o indicate the components preosent
in such mixtures. If a component in a mixture is also reported za s aingle
entity, s separate entry of that single entity product iz linted under its
appropriate INN or other non-proprietary name,

in maintaining the eriginal nomenclature for each ccuniry we hope that the
Drug Hefercnce List will be & useful tool for each participant.,  This being
the firct edition of the Drug Reference Licst we are aware of possible crrers,
therefore, all comments and suggestions which could help us fo improve the
contents or layout wonld be most appreciated. '
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1. INTRODUCTION

The establishment of a causal relationship between a drug and an
adverse reaction requires a substantial and well-organized resesrch effort
as prior knowledge inr this domsin is severely limited. The drug monitoring
system presently undertaken by WHO is a venture towards such research, with
the long range objective of detecting the evenis associated with drugs. In
every stage of development of this system a surveillance programme has to be
incorporated, so as to assess the validity of the system in gcecemplishing its
goal. :

The monitering of drugs yields information pertaining to the events
agsociated directly, or otherwise, with drugs, but this information would
seldom point towards an immediate detection of significant association
between drug and event®, mainly because of the unknown quality of input data
entering into the system, and particularly the variables involved with drug
usage.  Such significent associations may be difficult to estimate with
even slight accuracy until the surveillance programme as a component of the
gystem 1s well under way. Furthermore, the type of information on drugs
submitted for monitoring may well change as the surveillance programme
unfolds, since any positive detection will stimulate interest in related
therapeutic agents and the patients receiving such treatment. Therefore,
in the surveillance programme within the drug monitoring system, factors
of salertness, accuracy and numbers, must be considered. Evaluation of
date and interpretation of the event associated with a drug requires

thorough investigation and caution. At this stage stetistical methodologies
" become necessary.

The potentialities of monitoring can scarcely be explored on a small
scale, since large numbers of records give the posgibility of meaningfully
describing events of low occurrence that may be important. The storage,
analysis and tabulation of reports by a high speed computer will be
essential, and with the application of statistical methodology to data and
programming, the computer can produce indicators towards the drug-event
relationghip. Recently statistical tocls and mathematical machinery have
been developed (5,12,20) that can cope with the task of scanning events
associated with drugs and other factors influencing these events. However,
because of their rigidity, these techniques, though they may be scientifically
sound, cannot be applied to the heterogenous type of data of the WHO RIM
FProject. Also, the Centre receives reports of cccurrences of drug evenis
only from the National Centres without any information as to the numbera at
risk (denominator), which makes it extremely diffieult to estimste the
incidence of drug administration which leads to an untoward event. However,

#The word "eveni" 1s used as defined by Finney(g), and means
a particular untoward happening ocecasioned by administration
of a drug which is undesirable either generally or in the
context of disease. Within this concept the "apparent
adverse reaction" is an "event", and these terms will be
used syonymously in this report.
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it is hoped to assess directly and by statistical methods the significance

of drug and event agsociation in terms of cause—effect relationship. Thisg
refers to the present stage of the RDM Project, although diffilculties in
obtaining complete and uniform data from the National Centres still exist.
When this is solved, full utilization and further development of sophisticated
statistical methods are possible.

As heterogencus data on adverse reactions assoeciated with drugs are
the routine input of the RDM system, what kind of statistical methods or
procedures can be adopted within the system to produce a surveillance
programme capable of detecting evidence of a significant increase in drug
event assoclations if it is present? Finney(1l0) suggests that some kind
of limited monitoring programme is feasible, though based only on data on
the frequency of untoward events. If the frequency of occurrence of some
particular event shows 2 sudden or sustained rise, not otherwise explainable,
then the possibility that this is due to the introduction of the drug should
be investigated.

The Quality Control prineciples widely applied in manufacturing
industries for their output quality can be justified for detection of major
changes in the occurrence of drug-event frequencies by successive time
periods, or in bulk of standard size. These principles are basically
invelved in setting quality contrel limits within which the drugeevent
frequencies are expected to fall with a speecific probability law. The
intent here ig not to obtain exact tests of sgignificance Zﬁgnney(1017
between two successive cumulative sequences of events, but to detect the
change produced in the events by drug administration, or the changes in
the frequency of reporting of drugs associated with the events.

The co-ordination of the two approsches, i.e. (i) obzervation of
salient changes of frequency of particular adverse reactions, and comparing
this with (ii) the increase of reporting of all drugs, both by successive
time Interval or RDM cumulative bulk of input information, can be
accomplished. Such co-ordination is especially important for the RDM
system as the search for relative time trends in the occurrence of &
pariicular reaction or reporting of a drug can be extremely difficult.

In effecting this co-ordinated approach, one may consider the use of the

N, x N, table which shows for each adverse reaction-drug combination the

number~of adverse reactions that have been reported in association with &
particular drug, whether as a suspected or other drug. For comparison,

an expected number of each reaction, based on the marginal total, can be

shown.

The use of a "priority system" in the RDM drug monitoring to
determine the degree of concentration of drug-event based on some form
of statistical lead is worthwhile. The practical value of the priority
system is that leads that are momentarily the most urgent become evident
and may be immediately fellowed up.
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17, ASSESSMENT OF PRESENT SITUATION RETATING TO
STATISTICS AND ITS DELIVERY OF SERVICES

Ten countries, namely Australia, Canada, Czechoslovakia, Germany,
Ireland, Netherlands, New Zealand, Sweden, Great Britain and the US4, are
now participating in the WHO/RDM project. Each national centrs is
transmitiing the reports of ocecurrence of adverse resctions as a bulk to
RDM, where the relevant information is further transferred in a coded
manner to form WHO/RDM DG-1, which comprises ten cards. Card 1 contains
the demography; Cards 2-4 adverse reactions; Cards 5-9 the suspected and
associated drugs, with dosage regimes and other pertinent information,
and Card 10 in part is reserved mainly for data evaluation for research
purposes,  The other form, WHO/RDM DC-2, is mainly for drug names with
their pharmacological and therapeutical classification. The informatien
on these forms is then matched in separate dises by IBM 360/40.

The three main machine documents - Type 4, Typs B and Type C, so far
available, produce data on the number of reports of drugs with adverse
reactions, types of adverse reactions, names of drugs, and combinations
of adverse reactions. These categories of data could be further
stratified by system organ classification, severity and ethnic group
etc. The above mentioned documents are based on the total drug reports
of 4234 which are classified by 'suspected' and 'other' drugs in documents
Type A and Type B.  Also, recently, another batch of 1431 drug reports
has been processed and these also have been printed similar to documents
Type A, B and C,

These types of reports, with the general contents as mentioned above,
are being sent to each of the ten participating countries.

This being the first attempt by RDM to produce statistical
information, it was found that, apart from drugs and adverse reactions,
there was little statistical activity which could be assessed, but the
data can be further processed and be suitable for future research in the
drug monitoring field. Therefore, this report has to be confined mainly
to drug-adverse reaction, although the "Recommendation Section" would
cover the ways and means for the extension of statistical activities of
HIM in other research aress.

IIZ. - QUALITY CONTROL PROCEDURE FOR OBSERVATION
OF THE TREND OF DRUG-EVENT FREQUENCIES

Finney(9) has outlined various methods for ascertainment of drug-evernt
relationship in the national and intermational drug monitoring system.
These methods of ascertainment are, perhaps, far from ideal and unlikely
to detect anything other than gross drug effects. However, recognising
the kinds of input data available in the national centres, no better
methods seem possible, and a similar situation exists with RIM as these
are the typesa of data transferred to the Centre.

The quality control limits are based on & statistical device
principally used for the study and control of a repetitive process.
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This is commonly used in the field of industry to define the goal or
standard for a process that ithe management might strive to attain, as a
guide towards attaining that goal and also, at the same time, as a means
of judging whether the goal has been reached. In summary, it is thus an
instrument to be used in specification, production and inspection, and

when so used brings these three phases of industry into an interdependent
whole,

One of the purposes of using quality control principles in industry
iz to increase the quality of the end product. The procedures adopted
for guch quality control, by continucus inspection of the products, are
similar to the observations made for the occurrence of drug-event
frequencies. The programme in use by RDM, requires systematic contrel
procedures for identification of the major change of drug-event freguencies
either by successive time periods or by bulk of standard size. In such
situations the quality control principles are applicable in drug monitoring
(18) and the whole operation of the RDM drug monitoring system can, in
general, be gystematized along the same lines as those used in industry.

The quality coentrol procedure adopted for RDM monitoring invelves
the plotting of events mgainst time or bulk of sccumulated events, and
against standard input bulk: each process is designed to reflect any
major change, No great refinement seems called for except the setting
of the gquality control limits to follow the trends. The purpose is to
extract sensitive indicators of the kind of disturbance that will oceur
if & drug that ig being introduced is increasing the frequency of & rare
event. If strong evidence of a change in event frequency is found, this
.does not, of course, immediately ineriminate any drug, but an interesting
association could be arrived at following special investigation. One
should keep in mind that these frequencles are not mutually exclusive,
i.e. & report with a particular type of adverse reaction in a specific
system also might include adverse reactions of different types of other
systemsa.

The expectation is not that sclentific proof of causations can be
obtained, bul that many early warnings of suspicious drug adverse reaction
association will be given:; once such & warning is received, more
orthodox processes of research investigation should be able to determine
whether an appreciable number of untoward events are drug-induced, or
whether some bias inseparable from the recording is responsible. At
present, the difficulty lies in deciding which of the almost limitless
number of possible asscciations are worth studying:; a monitor should be
invaluable in gereening these.

V. METHODS OF APPROACH TOWARDS DETECTION
OF DRUG ADVERSE REACTION RELATIONSHIF

The quality control procedure could be femsible in two ways in the
RDM system for surveillance programme, i.&.:

(1) by the number of events or adverse reactions
agsociated with the drugs:




(2) by the increase in ‘intensity of reporting of a particular
drug associated with an adverse reaction.

However, the ultimate aim of both is the same "detection of adverse
reaction due to drugs". Cne might suggest as well, the ascertainment of
such detection by records (patient reports), but these are actually the
basis of the above mentioned two ways. Both ars fraught with ritfalls,
advantages and disadvantages, but censidering the present status of RIM,
it was judged to be constructive and practical to combine both the WAYS,
l.e. ascertainment by event or sdverse reaction and by drug report.

The ways are analysed below, and the demonstration of the data of
the monitoring system would be confined mostly to adverse reaction,
because of the availability of such information contained in RDM Documents
A, B and C, The same principles could be applied for the drug reporting
which is becoming apparent while setting indicators for computerization as
in Section V. '

(1) Principles for Ascertairment by Adverse Reaction

In the present RIDM system, every instance of an adverse reaction, or
combination of reactions, is reported from the National Centres together
with the previous history of the patient and the drugs received by the
patient.  Nothing iz known about patients who receive the drug without
experiencing an adverse reaction. Therefore, the incidence of adverse
reactions cannot be estimated, but if the accumulated frequencies of
adverse reactions be studied in g systematic manner, which may be by
bulk or time period, the resulting trend can be informative. To observe
any disturbance or significant change in these adverse reactions, careful
scrutiny by standard validation procedure would be necessary. Iis
incorporation into a tabulation that compares drugs, estimates trends in
time, and examines differences associated with rates, eross classifications
by age, sex and features of medical ang personal history, will be too
expensive a procedure for following up all suspicious leads.

In the attempt to detect any change in the quality of reporting the
adverse reactions by the countries, emphasis has been placed on their
frequency distribution first within 8 gystem organ classification, and
secondly, by the type of adverse reaction. At this stage, the adverse
reactions have not been linked direetly with a particular drug; what has
been reported is the system organ which has been affected by the reaction.
Under stable conditions of observation, with a constant body of reporters
in a fixed population, a rapid change in the frequency of a type of
adverse reaction may arouse suspicion by its association with a drugs: had
s monitoring system existed, thalidomide might have illustrated thia
dramatically (7). The classification of adverse reactions in & system
organ method bears the advantage that varied reactions may be isolated,
directly related to the single organ system "at faultn, In the present
state of affairs the next step would be to associate adverse reactions
with drugs, and then establish statistiecsl methodologies detecting drugs
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causing the highest percentage of the adverse reaction. The frequency
in¢rease could be observed in a routine manner by the machine printing
itself. Table I of Annex shows an example of setting quality control
limits for detection of the frequency trend of adverse reactions associated
with drugsy however, these limits should be considered with many
reservations and be subject to modification depending on the bulk of input
information at EDM frem Centres. Such limits are demonstrated in Graph 1.

Once some clue has been sighted by way of increase of freguency of
an adverse reaction on ita own or in the system organ classification, the
immediate step would be to associate the drug or drugs regponsible for
such an increase.  All such asscelations must be subject to statistical
comparison, because it is not certain whether one drug or ancther, or
which particular one of many drugs, is influencing the adverse reaction.
Varicus devices for comparing the combined evidence from different
categories of drugs may be adopted, of which one devised by Mantel (14,15)
mey be eppropriate. The primary need here is for a simply appreciated
comparison between drugs associated with adverse reactions that will focus
attention consistently on one or tweo, even though the magnitude of this
comparison may vary with sex, age, dose and other recorded factors.

This device can be confined to a 2 x 2 table after allocation of the
frequency of adverse reactions by time period say, early, middle and late,
involving say, Drug A and not Drug A, i.e.:-

Late Hesction Early Reaction

Drug A

Not Drug A

Similar tables may be prepared for other drugs if suspected as being
responsible for the same type of adverse reactions.

We now have a firat clue that perhaps these are drﬁgs which have
cauged the indicator reaction and they deserve s further follow-up.

{2) Principles for Ascertainment by Drug Reports

As mentioned earlier, the RDM Centre receives from the National Centres
only the report of the occurrence of an adverse reaction associated with a
drug, and a varying amount of other data. Beecause of this combination of
categorical information, each report incoming on a patient from the National
Centres may be treated as a Drug Report associated with adverse reaction.
The increase of the number of such repcrts in time or by bulk of information
on a particular drug, may give an indication that this particular drug has’
been reported very often as linked to an adverse reaction. This creates
some suspicion that a drug-adverse reaction may be causally related. Had
the data of all patients using this particular drug, either with or
without reaction heen available (instead of the mere reporting of the drug
adverse reaction), then the incidence of drug effects amongst the
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population at risk would be possible, Nevertheless, the trend of increase
of thege drug reports (adverse reactions), is an effective clue.

The ascertainment by drug report poses many pitfalls as with adverse
reactions, especially when there remains a very low incidence of resction
to & particular drug. Probably such ascertainment by drug is reasonable
in the hospital as it may be operated in such institutions without
difficulty. But it should be borne in mind that ascertainment by drug
mey exsggerate the risk sinee other drugs received by the same patients may
not be recorded. In the RDM system, drug reports, mainly because of their
specification by drug alone, are attractive in terms of acceptance of
reliability, and so are the adverse reactions when considered within the
system organ classification.

At the present stage of RDM, it will be desirable to concentrate on
8 suspected drug if some clue were to establish its association with an
adverse reaction, and for a safeguard it will be necessary to consider
both ways of ascertaining the relationship.

Table III in the Annex givez an example of setting the quality
control limits for studying the intensity of drug reporting in consecutive
periods. These limits are get for demonstration purposes rather than
anything else, because of the small number of reports on each drug.
However, modification of these limits in the future bulk of information,
may be based on the same principle. Section V would further reveal the
computing procedure adepted for the observation of the change of fregquency
of reporting for each drug, old or new, in the successive bulk of inputs
frem the national centres.

V. THE ROLE OF COMPUTER IN THE STATISTICAL
ASPECT OF A MONITORING SYSTEM

Thousands of drugs, associated with hundreds of different adverse reactions,
are in use amongst the participating countries of the WHO/RDM Centre, and if
the aim is to achieve adquate proof, or disproof, of causal relationship
between these drugs and reactions, one has to depend on the computer for much
of this work. Whatever the method of ascertainment, whatever the completeness
of the records, facilities for storage of records by computer, with rapid
retrieval of full information or of specified tabulations, will enable many
alternative statistical analyses to be performed. A general computer
programme can automatically update standard tabulations, print them out as
required, and signal to the operator whenever any one of many specified
indicators of suspicious drug association exceeds a stated threshold, When
such & signal is given, additional queries, analysis and tabulations
bearing on the situation have to be made. Programmes can be provided that
enzble the whole record store to be searched and interrogated in respect of
many different lines of enquiry. Therefore, it is not only the monitoring
system itself in the true sense that produces all the indices of suspicion
of drug adverse reaction relationshipy a systematic collection of records
followed by tabulation and analysis by computer, and then ecareful examination




-8 -

and evaluaticn based on statistical methods, is likely to detect many more
situations in which drugs cauze reactions and ic detect them more guickly.

In itself, laboriously locking over individual reports may seldom demonstrate
strength of agzgoeliation.

The computer programming of the monitoring system has resulted in the
production of RDM Reports Type A, B and {, with edditional printings on
related subject matters of these reports. It was thought constructive to
prepare programming, based on the statistical ideas which have been revealed
earlier, in terms of observation of the trend of frequency of adverse reaction,
intensity of drug reporting and combination of drug and adverse reaction.

This will develop a routine procedure within the monitoring system for each
observation., Now such a large scale data gathering system without a matching
of analytical tools resembles a rocket without a puidance system. A guidance
system may be built in to the RDM system, setting some crude limits both for
adverse reactions and drug reports, sc that monitoring could produce an alert
en the number of times these evenits exceed the limit.  These limits are of

an arbitrary nature for experimentation purpcses, and are based on the
retrospective information on the total adverse reactlions and drug reports
received from the national centres. These have %o he changed or modified
even to a drastic extent, depending on input of current information and other
associated factors influencing these reports.

Bagis for Indicators

Table T of Annex is an example of the statistical apprecach towards
setting the guality control type limits for expected frequency of adverse
reaction within the system organ classification. The same concept has also
been applied in setting such types of limits for each type of adverse
reaction mentioned in Table II.

The basis iz that the computer programme will carry instrueticns to
signal any significant difference of a particular unioward reaction, or drug
report, or any marked discrepancies between apparently similar adverse
reactions in successive periods or other units of measurement. Such a signal,
however, will not in itself be proof of a drug effect, neither would it
substitute for the current research on such vital issues of "Drug Adverse
Reaction Time Signal" (12) undertaken by some hospitals and institutions.

The intenticn is to obtain indicator and leads-indicator, that in some
circumstances a proportion of certain adverse reaction or drug reports when
compared with successive such proportions, exceeds a preconceived value
asgigned on some probability assumption. This is operated by the computer,
in addition to the adjustment of the current proporticns with the preceding
ones, and giving s prediction of its estimated change. Two setz of separate
limits for the proportions of adverse reaction and drug report would be
necessary. The approach is very simple - if 19 is the proportion during ith
period or bulk of information at the RDM Centre, and Py + 1 is thet for the
successlve one, then we set

2
(p. - p. ) / p.Q,  Potq .+ 2
(1 i+ l> it i 1%% %;; (1.282)% as limits
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accepting at 20% probability level. Whatever may be the outcome, the
computer retaina this identification and simultaneously produces revised
P; = Py,y + Py for such comparison in the i+1 th (i»o) period or bulk of

information. Thus, enough evidence can be collected by the computer on
& routine programme schedule which may, on further follow-up, establish
the strong probability of & drug adverse reaction assgociation.

VI. A COORDINATED STATISTICAL PROGRAMME
FOR RDM

The present WHO monitoring programme 1s essentially one with
unreported denominators, so that cne must use & device similar to that
outlined by Finney for observation of drug-event relationship, but it
must be a device properly adapted to the circumstances of the RDM programme,
Therefore some needs for modification become necessary.

(1} Finney's emphasis is on the frequency of oceccurrence of untoward
happenings, whether or not there has been a known sssociated adminiatration
of a drug. The RDM reports of adverse drug reaction seem to pre-suppose

the result sought - that the drug does have the specified adverse effect.

As a first step, 1t must interpret such reports as being of suapect reactions,
g0 that the event being reported is that of an untoward occurrence which has
some degree of similarity with a drug effect.

(2) In turn, a second modification is required. The reported
occurrence of events may show an innocent rise just because there is
Increased use of & single drug or drugs in general; there can be an
ineresse in occurrence of such reports only through increased cooperation
in submitting {or effectiveness in securing) reports. Theze problems are
handled by following the trend of the relative rather than sbsolute
occurrence of a specific kind of apparent adverse reaction. A clear
inerease in the percentage of reports which are for a particular reaction,
shall now be taken as the clue for inereased incidence. .

(3) The RDM Centre, however, has the advantage in the present programme,
that when the report notes an increased incidence of a resction, it is in
a positlon to identify suspected drugs. For each indicator resction which

shows a positive trend, it is possible to determine the drugs for which

that reaction has & low, medium or high percentage of all reported reactions.
Drugs for which the percentage iz high, and to which the observed resctions
increage can be attributed, now become candidastes for still further
investigation, (A diffieulty is that if a drug can elicit a variety of
reactions, this will weaken chances for its detection). It may even be
logical to follow up reactions of declining numbers as this may indicate =
drug which, though being used with reduced frequency, nevertheless may have
an adverse effect.

A variety of guestions should perhaps be resoclved when a suspect
drug/adverse reaction combination is identified, before a more intensive
follow-up study is begun. For example, one may wish to consider, to the
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extent that RDM data permit, that the adverse reactions are due more to
the drug, including administration too freguently or at too high levels.
Alternatively, it may be that the therapeutic benefits of the drug may be
50 imperiant and sc securely established, but #s5 apparent assoclated
adverse reactions of so relatively minor a nature, that no real problem
arises - perhaps a caution on limiting use tc instances of real need would
be adequate., Yet, further, suppose that there is a difference in the
population in which various drugs are administered. If a particular
population is apt to evidence a particular reacticn whenever treatment is
administered, then drugs used chiefly in that population (which can be a
population with a particular disease, or particular age - sex - etc.) will
be more frequently asscciated with that reaction. To some limited extent
it iz possible to build an analysis of specific populations, keeping
distinct say, children, adult males, adult females, ete.; in general,
however, we may have to make population stratification, particularly by
disease condltions, only after identifying suspicious gituations.

Perhaps a weakness of the indicated appreach is that it cannot detect
harmful drugs which came into popular use prior to the beginning of the
reporting system, even though some usage initiation may have begun in
recent years. This can be handled by studying every possible adverse
reaction~drug combination.

Now, suppose that there are N, reactions or reaction groupings, and
N different named drugs. We cany in principle, prepare an enormous
N x N table which shows for each reaction-drug combination, the number
} reported instances in which the drug has been reported as associated
.with the indicated reaction, whether primarily or secondarily. For
comparison, an expected number of such instances, based on the marginal
totals, can be shown alongside. Ignoring problems of multiple reactions
and the fact that several asscciated drugs can be reported in connection
with only one reaction, we may by inspection identify instances of extreme
discrepancies between actual and expected numbers. In practice, the large
N, x N, table can be handled by separate poritions, much as has already been
dona i% the RDOM reports. For each drug a listing can be made of the
various reactions, and/or for each reaction there can be.a listing of drugs.
In the listing, zero entries can of course be omitted, and since single
cccurrences can probably not be taken safely as an indieator of suspicion,
these too shall not be given in detail - thus there may be summary entries
ef the form "all reacticns observed at least once with this drug" or
alternatively "all drugs associated at least once with this reaction”.

Note that this large table layout automatically includes all
comparisons which would have been called for by the previously described
approach of identifying reactions which have shown time patterns of
altered frequency. Have these earlier approaches, mentioned in Sections
IV and V, become necessary? The answer is no, but the two approsches
shall be coordinated. In the N,x N, table approach we are, in prineciple,
making a very large number of colparisons and so can be subject to z large
number of false leads, unless we set a high standard in identifying
instances where there are undue excesgses of observed over expected number
of reactions. (But we would only be entitled to use a normal standard
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when & specific question about a potential drug-resction association is
raised). However, when we take the approach of first loocking for time
patterns, we must also look at a small portion of the N.x N, possible
comparisons. In consequence we need not use as hipgh a“stafidard of
suspicion to keep our number of false leads low., Co-ordinetion of the
two approsches is accomplished by noting on our listings which reactions
nave shown a significant reletive time trend, and for those a reduced
criterion 1s to be employed in seeking significant excess over expectation.
Where a drug meels the reduced criterion, but not the more stringent one,
then the data should be examined to confirm that use of the agent does, in
fact, follow a time trend.

The search for relative time trends in the occurrence of a particular
reaction can be difficult. If the time periods {or total reactions)
being considered are too brief, then the trend has too little scope for change
to become evident, The use of too long & periocd may delay detecting rises due
to the introduction of a dangerous drug. A compromise approach could lie in:

(1} obtaining for each reaction its occurrence in each 1000
succesgive adverse reactions, the pattern of these to be
examined for any unusual upswing;

(23 obtaining for esch reaction its relative occurrence in
the first-third and last-third of all reactions to date,
with a more formal statistical test to be made on the
difference go obhtained.

There may also be value in looking for time trends separately from reporting
countries or institutions, or groups of these, sinece if one drug is introduced
for use only in a single institution or country it may not produce a clear
trend for the reaction it elicits. For that matter, if a drug already in

use is newly intrcduced inte ancther country, the individusl country or

institution approach could be helpful in detecting its possible adverse effects.

In effecting the above approach, guidance as to whether or not reactions
should be grouped is probably in order. Perhaps ¢ne might consider each
possible reaction both separately and also just as part of some large but
logieal grouping, Even reactions with unusually low frequency of occurrence
should not be overlooked. Essentially all remaining adverse reactions are
considered in the statistical evaluation of a given adverse reaction, so
that if one shows a significantly low freguency, then the remeinder or some
part of them, as & group, have too high a frequency. This kind of thing
could heppen if a drug produced a large variety (but not all types) of
reactions, and a particularly serious reaction could be concealed by high
(possibly deliberate) reporting of a large variety of minor reactions.

Priority System

The use of a priority system may also be worthwhile in the RDM
monitoring programme, and could even obviate or simplify much of the
foregoing. The principle of a priority system is that we cannot follow
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all possible leads at one time,.so let us follow only those momentarily meost
urgent. tatistically the most significant leads would tend te be those

with the greatest values for
o (Q-B-72)
v E

where O 1s the observed number of a particuiar reaction associated with a
particular drug, while E is its expectation. This statistical significance
basis i3, except for the } continuity-correction, the geometric means of
twoe other indiecators, O-E gnd (0-E)/E. The numerical excess indieater 0O-E,
would be week et picking up newly intreduced hazardous drugs, while the
relative excess indicator LTO«E)/E would tend preferentially to select drugs
witi7very small expectations as these could give the largest values for
Q/E_/.

It would probably be desirable to employ such a pricrity system
separately for the various adverse resctions, concentrating first on the
most sericus ones. And when we are comparing K values for a particular
reaction we need not be concerned with whether or not it is a reacticn
which displays a relative time trend, as this point would be common for all
its K values. Each drug reaction combination which rises to the head of
our priority system 1s investigated and either explained away or marked for
more careful study. At thisg stage, 1t may be meaningful to compute the K
values of all the reactions mssociated with a particular drug, once it is
found that one type of adverse reaciion or K value associated with this
drug to be alarming. A=z a matter of fact, a fair number of such
investigations may be goling on simultaneously, limited only by the resources
" available to RDM.

Example

The adverse reaction "Vision Abnormal® asscciated with the drug
NALIDIYIC ACID has appeared five ftimes out of a total of 75 in the 4234
reports. The drug NALIDIXIC ACID has been mentioned in 20 {suspected +
other) reports, with a total of adverse reaction 50 (suspected + other).
There are altogether 8965 drug-adverse combinations.

Now we are interested in adverse resction "Vision Abnormal" associated
with NALIDIXIC ACID.
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1f we are interested only in "suspected" then:

= 5
= Lh X 47 = -39
5200
K=5 - - . = 411 = 6.52
/739 63
Viz. " RECOMMENDATIONS

The recommendation which particularly seems to be urgent concerns the
initiation of statistical services within the Centre in the following:

1. Development of statistical methodologies to keep abresst of the scope
of research in drug monitoring.  Such methodologies should be appropriate
to the RDM programme, as well as compatible with the sophisticated methods
presently experimented with by National Centres and Research Institutes
engaged in similar endeavours tc RDM. However, at present, RDM should
attempt 1o make the best inferences from input data (similar to the ones
rropesed in this report), invariably heterogenous in content and quality
and bazed on theoretically sound statistical principles, so that iis
extensicn to a more sophisticated epidemiological model will be in
concurrence to cope with the successive progress in research.

2. If the specificity of statistical data in RDM is to be achieved, it

1s cobvicus that there must be a development of special statistical

enquiries or gset-up in National Centres. Such a set-up will generally
demand statistical services (maybe advisory) from RDM, although at present
this is not a feature of the Centre, S0 a8 to maximize the informativeness
of statistics based on reports, the RDM syatem has to evelve in parallel
with the rapidly growing national systems in statistical methods.

3. The RDM reports, in some ways, seem to lack the statistical meaning
which may be due to toc little statistical consideration while preparing
the format of these reports; for example, the "adjusted drug total",
meaning the adverse reactions due to drug adjustment, does not contribute
any mere than the "drug total" unless such an adjustment becomes effective
for adverse reactions due to each drug. These reports deserve revision
and should include supplementary information collected through WHO/RDM DC-1.
A summary type report to the participating countries, comprised mainly of
the demographic factors associated with drug adverse reaction and followed
by & critical evaluation of this data, its deficlencies and shortcomings,
ete., would draw more constructive criticism as well as cooperation:
better this than sending them voluminous reports. Such evaluation should
be on an individual country basis and be sent only to the particular
country, while the main part of the report remains common to all. Card
No.1Q of RDM DC-1, offers separately its statisticsal analysis from the
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date actually received from the National Centres: the "Tally Sheet"
demonatrates the deficiencies ¢f data at the national level, and therefore
both should facllitate in the above mentioned evaluation. The information
in Card No.10 maintains its own strength in supporting the evidence of drug
adverse reaction and it would be interesting to see how this derived

information compares in value to the original data sent from the National
Centres. :

Ao Because of the limitation of data in the RIM programme, it is impossible
tc estimate the population at risk due to drug adverse reactiona.  The
aforementioned methodologies with such limitation are not complete unless
adjusted to drug population data, or drug distribution data iz adjusted to
the methods, The epidemiological model would demasnd such & data and,
therefore, the national set-up as mentioned in (2) should have proviaion

for such kind of data and be transmitted to RDM in due course. For the
development of such models, effective liaison with National Centres is
essential. '

5. Intensive research 13 a prerequizite of any ultimste operational systenm
and this eapecially is true for drug monitoring. It is more than possible
that a drug adverse reaction may not be detected for a while, but depending
on the operational system, relevant research on the drug asscciated with
other factors, besides its adverse reaction, may be embarked upon. For
example, if patients were receiving many different drugs, and the adverse
reaction was caused by more than one drug, then detection is difficult, but
if the operational system reveals the various dose regimes received by the
patients, it is possible to esteblish the evidence of combination of
drug-adverse reacltion assceiation by statistical means. In other words,
statiatical analysis can contribute meaningfully in aspects other than
straightforward drug-adverse reaction link, depending on the availability
of the type of information in the RIM reports.

b The epidemiological models need a-priori Iinformation from the current
input data and so does the computer for setiing the indicator as described

in this report. Under the normsl state, it is necessary to wait until the
return of a print-out from the computer, but with multiple programming this
state no longer holds. Less frequent though, but still important, is the
use of computing in statistical research of RDM, for example the indicators,
the quality contrel limits, and priority factors for concentration of drug
adverse reactions as mentioned in the report. This multiple programming

will have an extremely useful advantage - instant computing of sll parameters
as required, regardless of the rate of print-outs.

7.  All the sbove would call for the services of a statistiecian, or a
theoretical epidemiologist, or & biometrician, heavily oriented with
mathematics and statlstics, experienced with an epidemiological approach
towards pharmacological, medical and public health problems and knowledge
in computing science, Thig statistician would need a skeleton of
supporting staff, and to start with, a statistical officer should be
adeguate.
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8.  The drug adverse reactions reports from the Naticnal Centres are
reaching the RIM office sometimes in bulk and sometimes in individual
sheets without any regular period basis. This makes it impractical to
process the data in some fixed period basis and observe any pattern or
trend of the untoward events. From the quality control viewpoint, it

15 important that the respective frequencies be observed in some time-scale
basis in order to detect or compare any change of these frequencies,
otherwlse the whole process would be out of control. It is recommended
that either the RDM Centre should process the data periodically, using
the date of observation of the adverse reaction reporting at the National
Centre or on receipt at RDM. In any case, a standard period for all the
countries will be advantageous for RDM processing, Such processing of
the data will facilitate the formulation of indicators which will form a
part of the computer programme itself.

VIII. ACKNOWLEDGEMENTS

The Consultant wighes to express his sincere gratitude to Dr Nathan
Mantel, Biometrics Branch, National Institute of Health, Bethesda;
Professor Jerome Cornfield, University of Pittsburghj Professor David
Finney, University of Aberdeen, United Kingdom; and Mr Robert Palmer,
Asscciate Director, Bureau of Medicine, Food and Drug Administration,
Washington, D.C., for their constructive remarks pertaining to
Statistical Aspects of Drug Monitoring.




- 16 -
iX. REFERENCES

(1) ARMITAGE,P. and SCHNEIDERMAN,M.A. (1958): "Statistical Problems in a
Mass Screening Program". Ann.N.Y.Aca.Sci., 76

(2) BERNARD,S.P. and MANTEL,N. (1966): "A Deficiency in the Summation of
Chi Procedure". Biometrics, 22, 2

(3) BORDA,I.T. et al, (1968): "Assessment of Adverse Reactions Within a
Drug Surveillance Program". J.Amer.Med.Ass., 205

(4) CLUFF,L.E. et al, (1964): "Studies on the Epidemiclogy of Adverse
Drug Reactions". J.Amer.Med.Aszs., 188

(5) CORNFIELD,J., University of Pittsburgh, USA: Personal communication.
(6) DUNNETT,C.W. (196la): "The Statistical Theory of Drug Sereening"

Quantative Methods in Ph&rmacology, Nerth Helland Publishing Co.,
Amsterdam, Holland.

{7) FINNEY,D.J. (1964): "An International Drug Safeguard Plan".
J.Chron.Dig., 17 '

(8) FINNEY,D.J. (1964): "The Vital Statisties of a Drug". Dept.Stat.Res.
Bicmet.Med., University of Aberdeen, UK.

(9) FINNEY,D.J. (1965): "The Design and Logic of a Monitor of Drug Use".
J.Chron.Dis., 18

(10) FINNEY,D.J. (1966): "Monitoring Adverse Reactions to Drugs - Its
Logic and Its Weaknessgeg". Proec.Europ.Soce. for Study of Drug.Tox.VII
Exc.Med.Int.Congress Ser.115

(11) KING,E.P. {1963): "A Statistical ﬁesign for Drug Screening".
Biometricsy September.

(12) KODLIN,D. and STANDISH,J. (1969): "A Response Time Model for Drug
Surveillance". (In Press)

(13) MACDONALD,M.G. et al, {(1964): "Adverse Drug Reactions". J.Amer.Med.Ass.
290, 12 :

(14) MANTEL,N. (1963): "Chi-Square Tests with one Degree of Freedom,
~Extensions of the Maniel-Hmenszel Procedure®. J.Amer.Stat.Ass., 58 -

(15) MANTEL,N. and PATWARY,K.M. (1964): "Interval Estimation of Single
Parametic Functions", Bull,Int.Stat.Inst., 38, Fart IV

(16} MANTEL,N. (1966): "Models for Complex Contingensy Tables and
Polychotomons Dosage Response Curves". Biometries, 22, 1

{17) MANTEL,N., National Institute of Health, USA: Personal communication




- 17 -
(18) MELLIN,G.W., et al, (1964): "Increased Incidence of Malformstions —
Chance or Change?". J.Amer.Med.Ass.

(19) PATWARY,K.M. and HALEY,K.D.C. (1967): "Analysis of Quantal Responses
Assays with Dosage Errors". Bilometries, 23, 4

(20) PATWARY,K.M. (1969): "Stochastic Approach in Detection of Diseases".
(In Press)

(21) WHO Official Records No.1l48, Annex 1l: "International Menitoring of
Adverse Reactions to Drugs". (1966) '

(22) WHO Scientific Group on Monitoring Adverse Drug Reactions, Geneva,
23-28 November 1964: Report to the Director-General.




- 18 -

X. APPENDTX

The appendix contains the numerical data extracted from the RIM reports,
maeinly to demonstrate the various methodologles referred to in the report.

Tables T - III give the quality control limits for adverse reaction in
the System Organ classification, the type of adverse reaction in Skin and
Appendages System Organ (as an example) and the mumber of reported drugs.
These tables have been further demonstrated graphicaelly by graphs 1, 2 and 3.
Reckoning such endeavour as an exercise to demonstrate the methodologies for
base line purposes, no conclusion or interpretation of the data, albeit its
methodologies, is possible. The same argument holds for Table IV and graphs
4, and %,

From the RDM Reports Type 4 and B, the number of adverse reactions in
the System Organ classification have been arranged by some time period which
zshould be treated as rather arbitrary, though the time period has been
related to more or less processing the first and second batches of information.
The idea is to demonstrate the statistical procedure for observation of the
change of the relative frequencies of adverse reaction or drug report by some
specific time, as can be seen in graphs 4 and 5.
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QUALTLY CONTROL (28Y) LIMIT OF ADVERSE REACTIONS
WITHIN SYSTEM ORGAN CLASSTFICATION

TABLE I

Proportions x 1&‘ Lower Limit x 1&1

Upper Limit x 'lC!J

Frequency
1220 23hé 221 2461
67 129 102 156
7 13 5 28
752 1446 1352 1540
284 Shé L87 £05
133 256 207 305
658 1265 117L 1356
174 335 286 38L
35 67 g gl
oh2 Tol2 SE1 1123
172 XY 282 380
302 581 516 aLhé
108 208 170 2h6
5 10 3 22
&5 128 28 152
27 52 3k 75
g 1% 8 33
aho 1 é31 110 1322

5220
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TABLE 1T

QUALITY CONTROL LIMITS (26) BY TYPE OF ADVERSE REACTION WITHIN

SKIN AND APPENDAGES SYSTEM ORGAN CLASSIFICATION

Type of Adverse Reaction

Skin and Appendages

12,
13.
14.
15.
16.
17.

18,
19.
20,

Alcpecia

Angicedema

Chlozsms

Dermatitis

Dermatitis Contact
Dermatitis Exfoliative
Eczema ‘
Erythema Multiforme
Eryﬁhema Nodosum

Injection 3ite
Inflammation

Photo Sensitivity
Reaction

Pruritis

Rash#

Rash Erythematous
Rash Maculo-Papular
Rash Purpuric

Stevens Johnson
Syndrome

Sweating increased
Urticaria

Other reactions with
less than 5 frequency

#0nly frequency with five or more adverse reactions have been
listed, the rest are grouped together and put as "Other" at

* Prop. 4
Frequency x 1@
7 57
23 189
5 4l

27 221
6 49
13 107
i3 107
9 74
16 131
29 238
55 451
197 1615
212 1738
168 1377
188 1541
25 205
B 66
23 189
146 1197
50 410

1220

the last number of each system organ.

Lower

Limit x 10°

23
120
13
146
18
57
57
34
75

159

329

1409
1527
1182
1341
133
28
120
1015

304

Upper

Limjit x 10

118
283

96
322
107
lez
132
140
213

341

573

1821
1949
1572
1741

302

129

283
1379

540

VA
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TABLE TII

The following has been extracted from the Report of the RDM Centre:

Name of Drug

Lithium Carbonste
2. Lithium + Chlordia
: Amtriptyline
A Inderal
Valium
Lasin
Rondomyein
Orel Contraceptive {Combined)

o 2 ~2 O wWn

Oral Contraceptive Sequential

Reported No, of Cases

7
10
6
10
17
16
5
386
18

Total number of drug report cases aasdciated with adverse
reaction is 2521. Using the 2% limit, the upper and lower limits

of the above proportion of reported cases having adverse reaction
associated with drug are Py ¥ 2 /piqi :
N

Drug_Name Lower Limit x ;Qf
1 6
2 15
3 p]
4 15
5 35
6 32
7 3
X 1390
B 38

Upper Limit x 0%

50
6/,
42
64,
99
¥,
37
1671
104
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