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PRINCIPLES FOR THE CLINICAL EVALUATION OF DRUGS
Report of a WHO Scientific Group

The WHO Sc¢ientific Group on Principles for the Clinieal Evaluatien of Drugs met in
Geneva from 13 to 18 November 1957, The meeting was opened, on behalf of the Director-
General, by Dr L, Bernard, Assistant Director-General, who outlined the WHO programme related

to the promotion of drug safety, with particular reference to preceding publications of the
Organization,

Dr M. Finland was elected Cheirman, Dr P, Deniker Vice-Chairman, and Dr . T. Dellery
nominated as Rapporteur,

1. INTRODUCTICON

In recent years widespread concern about the safe use of drugsl has been developing
amongst medical and other scientific workers and the general public, The development and
surveillance of drugs affect the welfare and rights of both the individual and society, and
encompass scientifie, ethical and legal matters of extraordinary complexity, These factors
may at times lead to conflict, and the goal of the responsible parties must be a judicious
halange of these needs snd values, The ways and means by which WHO can contribute to the
promotion of the efficacy and safety of drugs have been discussed extensively in various
sessions of the governing bodies of the Organization, As a result, the Seventeenth World
Health Assembly (1964) adopted a resolution requesting the Director-General, inter alias,

"to undertake, with the agsistance of the Advisory Committee on Medical Research, the formu-
lation of generally acceptable principles and requirements for the evaluation of the safety
and efficacy of drugs",2 In compliance with this request several meetings of experts have
been convened by the Organizetion and their reports published.s

The present Group was convened ta review and to formulate some principles for the

¢linical evaluation of drugs, whether new or old, and whether used for 8 new indication or in
a new physical form orp combination,

2, GENERAL CONSIDERATIONS

For the investigation of drugs, planned scientific studies in man are always necessary,
It is not always recognized that it is unethical to introduce into general use a drug that has
been inadequately tested, The ethieal problem is not solely one of human experimentation;
it is also one of refraining from human experimentation,

A WHO Scientific Group on Prinei
& drug as "any substance or product tha
physioclogica)l systems or pathological g
Org, teehn, Rep, Ser., 1266, 341, 7).

ples for Pre-Clinical Testing of Drug Safaty defined
t is used or intended to be used to modify or explore
tates for the benefit of the racipient”™. (Wld Hith

2
Resolution WHA 17.39 (Off, Rec, Wild Hith Org., 1964, 135, 17),

Principles for the Pre-Clinical Testing of Drug Safety: Report of 2 WHO Scientifie
Group (Wld Hlth Org, techn, Rep, Ser,, 1966, 341); Principles for the Testing of Drugs for
Teratogenicity: Report of a WHO Seientific Group (Wld Hlth Org, techn, Rep, Zer,, 1967, 364),

The report of a WHO Boientific Group on the Evaluation of Dependence—Produ¢ing Drugs (Wld Hith
Org. techn. Rep, Ser., 1964, 287) is also relevant to this subject,




Tt must be realived that adherence to ethical and humene principles as well as to
economic and technical considerations will sharply 5imit the number of subjects and the
number and quallty of organized studies in man as compared with those in animals, Booauss
of these restriclions it is essential not to waste human and economie resources in careying
out scientifically inadequate studics, the validity of which will later be guostioned,

In initial trials of any new agents, the investigator must be genulncly open-minded
concerning the possibility that the drug is worth a trial and that it may be as good ag,
or perhaps better than, one or mere of those s&lready available, Strong convictions for or
dgainst its value in the treatment of a disease can render it unethical for him to use or
withhold the agont under trial or to use a placebo; in thiz case he should not undertake
the investigation,

Yhe fact that a trial has been proposed implies that the investigator must have formed
some opinion about the value of the new drug, but he must be able to divoree his views from
the conduct of the trial,

As was pointed out in the r?purt of a WHO Scientific Group on Principles for Pre-
Clinical Testing of Drug Safety,” "in this context there can be no absolute safety. The
administration of biologically active substances to human beings must glways be accompanied
by some alement of risk that cannot be avoided lyy the most careful and exhaustive scientific
study of the drug before it is introduced,'

The report continued: "Any situation, including the introduction of new drugs, that may
invalve some hazard to an individusl or to a community should he judged from an evaluation of
the balance between benefit and risk. This balap¢e implies that the therapeutic aims of tho
drug be considered in rolation to the possible risks demonstrated by the early studies', i.e.,
the studies on animals that were the subject of that report, SBimilar judgements muat be
exercised throughout the procedures for clinical testing discussed below.

Defors drugs are used in general medical practice, it is important to study their
comparative therapeutic efficacy and toxicity. Any hazards that may arise from interaction
with other drugs, domestic remedies, alcohel or food should be considered, and invesatigated
where indicated,

The initial trial of 2 new drug in man will involve a small number of subjects under
cleose clinieal and laboratory supervision by experienced investigators, If the results are
considered to justify it, the studies will then be extended to larger numbers, but this will
pose additional difficulties in ensuring close and adequate gupervision,

The subjects of such studies may be healthy volunteers, consenting patients, or sometimes
even patichis whose consent has not been sought because it was not in their interest to do so
or hecause they were not competent to give it (see section 2.1.),

Becawse the procedures involved in the testing of new drugs vary widely, e.g., (the tests
for a pgenersl anuesthetic, a dermatological, a psychotropic, of an antimicrobial agent),
bocause the metheods used are continually being improved, amnd beacausze "facilities, attitudes
and legal restrictions vary widely from country to country",2 only general principles can hbe
offered in thig document, Indeed, any attempt to lay down rigid requirements for clinieal
cvaluation of widely differing drugs would fail to achieve its objective and would hinder
the advange of therapeutics,

! Wld Hlth Org, techn. Rep. Ser,, 1966, 341, 4,

2 Wild Hith Org. techn., Hep. Ser., 1966, 341, 18,
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Besides the problem of testing new drugs there is a need to re—evaluste many established
or commonly used drugs, Many of these have never had adequate and comprehensive Testing
{enzyme indugtion, protein binding, interactions, ete.) and Judgements of their safety and
efficacy rest as wmuch on intuitive reasoning as on acgeptable scientifioc evidence,

Studies of drugs in man are considerad under two mainp heasdings here:

(1) Initial studies

(a) bpharmacological studies (inecluding abgsorption,

metabolism, etc.) on small numbers
of healthy volunteers or patients, or both;

(b} wider use in patients under clase supervision in order to establish whether the
drug has any potential therapeutic use and to obtain data (range of dosapge, patient

selection, ete.) to allow design of a formal therapeutic trial should that seen
justifiable,

(2) PFormal therapeutic trials

Formal agsessment of therapeutic merits, that is,

of efficacy in relation to safety,
and comparison with those of existing therapy, if any,

Drug investipations other than formal therapeutic trials may reveal important therapeutic
or toxic effects of new agents, partieularly if the course of the disease or symptom is
accurately predictable in the absence of treatment, The formal therapeutic trial, however,

providez a quantification of the comparative efficacy and toxielty of new and standard
treéatments, and of placebos, when these are included,

In addition, as drug therapy becomes more effective,
Justify trials of new treatments that might possibly be le
those eurrently used, especially if they invelve withholdi
For these reasons, it is a duty to increase the sensitivity and selectivity of the techniques

of measurement {clinical, physiological, pharmacological, biochemical, statistical) to
obtain the maximum of infermation from the minimum of subjects.

it becomes more difficult to
53 effective or more toxic than
ng existing well-tried agents,

After =2 new drug has been introduced into general medical use,
a monitoring system to detect any rare adverse reactions that may no
the necessarily limited numbers invelved in the

it is degirable to set up

t have ocourred amongst
formal therapeutic trials,

3. INITIAL STUDIES IN MAN

3.1 Justification and purpose

-

Any studies with a new drug in man must be
underlying the drug’s development, by the precli
that it is hoped the new drug will meet,

Justified by an analysis of the rationale
nical data, and by the specific medical needs

The wmain purpose of the initial studies in nan is to
pharmacological effect that may be useful in therapy,
and special attention given to drug toxicity,

find out whether the drug has a
The range of dose must bo established

It is degirable to combine early studies at low doses with chemical or radiocchemical
measurement of absorptien, distribution, protein binding,

care i3 needed if the metabolic disposition in man proves
observed in any animal species used for preclinical pharma

metabolism and excretion, Special
to be very different from that
vwlogical and toxicological work,

S
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Onee a potentially useful therapeutic effect has been observed information must be
accumulated on dosage, side-effects, and therapeutic indications,

3.2 Prerequisites

3.2.1 Results of preclinical testing in animals

Initial studies ip man MUSt necessarily at first be based on tests in animals, Where
possible, the clinical investigators should personally meet the responsible seientifie staft
whe carried out the animal tests. This facilitates understanding by allowing the preclinical
workers to explain the animal data to the clinicians, who may not be fully familiar with some
of the tests and the reasons for their choice, and the clinicians to explain to the
lahoratory workers the clinical situation in which the drug is to be tested, Discussion
should imclude the way in which disease might influence the sction of the drug,

Sometimes single doses without pharmacological or thevapeutic effect may be useful for
obtaining pharmacokinetic data, At other times, a single dose or a brief pericd of
administration may be sufficient to determine pharmacodynamic or therapeutic potentiazl, as in
the case of local or general anaesthetics, In these situations, the clinieian need not
demand such extensive toxicity tests in animals as would be essential were the drug to bo
used continuously in each individual for days or weeks,

Circumstances are so various that no comprehensive guidance can be offered. The
decicsiong on how much animal testing is sufficient must be decided in each case.

The clinician and his appropriate advisers have, however, the responsibility of satis-
tying themselves that the preclinical experiments are asdequate in scope and they should
rogquest a full account of all relevant data. The chemical formula of the drug (where known),
relevant physicochemical properties and information abeut the purity and stability of the
drug should be provided, In his turn, the clinician must make all his data available, in
confidence, to the preclinical workers. Information exchanged ameng investigators should
not be divulged without their permission, except insofar as required by law,

The amount of information that can be provided on the mechanism of action of a drug
and on its absorption, distribution, metabolism and excretion must depend greatly on the
state of current knowledge in the areas concerned, amd the clinieian will take this into
consideration when assessing whether the animal data provided are adequate.

Prior to the first administration in man, attempts should be made to find out how and
where the drug acts, Thig may increase the reliability of pharmacological and toxicological
predictions for man,

Close ecollaboration between the preclinical and the ¢linical workers is particularly
important in assessing the first results of administration in man; sometimes it may be
desirable to delay or interrupt the clinieal programme whilst further animal experiments are
done, ) :

At this stage, communication among investigators should be as direct and rapid as
posaible to avoid duplication of hazard. To schieve this goal, responsibility for disaemina-
ting information should be assigned to a specific individual or group.

3.2.2 Clinjica}l and laboratory facilities

The requirements for these will vary greatly according to what is being attempted. The
clinician has a duty to supervise clesely, to record, and to measura the functions that may
be affected by the new drug, For example, preparations applied to the skin may be absorbed
into the blood and so, in addition to observing changes in the skin, it is necessary to sesk




evidence of absorption, which may be provided by detection of the drug or its metabolites
in blood or urine and/or by its systemic effects, Testing a preparation for use in, for

instance, cardiac arrhythmias will demand complex instrumentation as woll as biochemical
facilities,

All changes reported by or detected in the subject should be assumed to ke due to the
new drug until they have been otherwise explained with reasonable certainty.

3.2,3 Clinical and laboratory observations

Investigators should not only try to detect changes that may be predicted from the
results of the animal experiments but ghould be on the alert to detect the unexpected.

When the drug is first administered to man, arrangements should be msade to record the
patient's subjective feelings, and the ordinary routine of medical practice (temperature,
pulse, respiration, urine, bowel function) must be maintained, In many ¢ases, it may be
thought necessary not only to increase the frequency of these routine observations but to
adopt more sensitive or extensive technigues, Regular examination of the peripheral blood
and of hepatic and renal function may be added as a safety precaution even though animal
tests have given no reason to @xpect these to be altered, for laboratory tests will provide
an edrlier indication of malfunction than will ¢linical observation, More informatrion is

needed about the usefulness of the regular tests for drug toxicity that are often carried out
in these circumstances.

In general, initial clinical studies should be undertaken only where close observation
and supervision are possible, Where systemic actions are anticipated, = clinieal laboratory
equipped to measure a wide range of physiclogical variables and supported by facilities for
biochemical and for pathoiogical studies (e.g,, biopsies of bone maryow, liver, ete,) is
required, Naturally, the minimum facilities will depend on the nature of the studies that
are being made and on the local circumstances, But it must be stressed that the clinical
worker should make every effort to collect all relevant information,

3.2.4 Qualification of the investipator

The eclinical investigater of a new drug should be ewxperienced in the specific disease
for which the drug is intended, Ideally he should alsc be skilled in the design and practice
of scientific ¢linical inmvestigations in man and in the brinciples of pharmaceolegy and of
statisties, It is, of course, rare to find all these gualities combined in a single worker,
The initial studies in man will, therefore, more often be done in consultation with other
appropriate experts or by a group of workers. It ig, however, impartant that each worker
in such a group should have at least some broad knowledge of his colleagues' disciplines; in

particular, the statisticlan should, whenever possible, have had training in medical
statistics.

3.2,5 The eclinical pharmacologist

In recent years, the new specialty of clinical pharmacology hasz developed, Clinical
pharmacologists have usually been trained in both pharmacology and ¢linical medicine and may
have special interest in the methodology of experimental design, They naturally specialize
in & particular area of pharmgacology or disease for their personal research but have .
sufficient interest in general pharmacology to function as advisers to, or to collaborate
with, other clinieal investigators, They may organlze hespital-wide systems for monitoring
adverse reactions to drugs and arrange teaching programmes in therapeutics,

Clinicians whe were not "clinical pharmacologists" in the modern sense have beep
responsible for most of the therapeutic advances of the past and they will continue to make




ma jor contributions. Nevertheless, the clinieal pharmacologist can play a special and
usaful role in drupg evaluation.

3.2,8 Taclilities for clinical pharmacology

At present, moal ¢linical pharmacologists are attached to a sectiom of the department of
medicine or other clinical department, or have a joint appointment in both & departwment of
pharmacology and a department of medicine, As the organization of universities and of
patient care varies widely in different countries, it is not possible to make a genoral
recommendation about the administrative position ¢f a unit of clinical pharmacology.

A clinical pharmacology unit should have direct access to patients and adequate lahora-
tory Taecilities, Personnel may include one or more clinical pharmacologists, pharmacologists
and biochemists gspecializing in drug metabolism, It may be possible 1o arrange a system
of shaved appointments between departments, but 1t is better if all the personnel reguired
Torm part of the clinical pharmacology unit, A clinical pharmacology unit will reguire
adequate technieal support and its oxistence will probably create extra work in other sections,
such as the pharmacy and medical records department,

Special attention was deveted to ¢linical pharmacology because it is a new discipline,
The Group recommends that consideration be given to organizing clinical pharmacology units in
order to improve facilities for clinical evaluation of drugs and te train mere personnel in
this discipline,

3.3 Experimental design

3.3.1 Choiee of subjects

Depending on the objectives of the study, the subjects chosen may be either patients or
healthy subjects, Data on abscrption, distributiomn, metabolism and excretion as well as
evidence for many pharmacodynamic sctions may be obtained from either, but sometimes a desired
effect ¢an be detected only in a diseased subject, e.g., anticancer, antiparkinsonian, and
antimicrobial effegtis, Similarly, exploration of the modification of drug action by disease,
e.g,, hepatic or renal insufficiency, can be ¢arried out only in patients with the disease,

The decision whether to test the drug on healthy volunteers, volunteers with a disease
other than that under investigation, velunteers with the disease under investigation or,
rarely, patients who are not consulted (e.g., those with advanced mental disease) should be
taken after discussion by an informed group and not by the experimenter alone, The choige
will depend on a wide variety of factors, especially the likely hazards, If these are
thought ta be substantial, it may be preferable to choose a subjeet who could possibly derive
personal, benefit from the drug rather than one who could not, This reascning sometimes
leads o the selection of patients who are resistant to current therapy. Whilst this may
be justifiable at the outset, it should be remembered that a useful drug may be lost if it is
ghandoned after being tested solely on patients who have failed to respond to existing drugs.

If it is deocided not to accept such patients as subjects, velunteers may be invited
from amongst apparently healthy groups, or occasionally from patients with another disease,
but due regard must be paid to ethical obligaticns, technical factors, and the atiitudes of
the society concerned, It should be kept in mind that such volunteer groups may not be
representative of the general population under consideration,

A number of problems arise in regard to the use of the following subgroups as subjects:




{a) Children, In general, new drugs will be evaluated initially in adults,
Therapeutic trials will wlso be first attempted in adults in most cagses, but oecasionally
unique paediatric problems will require that the first trials for efficacy be performed
in children,

() Women of child-besring age, Women who are known to bhe aor who may be pregnant
should preferably not be used for the earliest initial studies with drugs because of
potential risk to the foetus, If, however, drugs are developed that are spocifigally
intended for use by pregnant women, the first elinical study of efficacy will have to be
parformed in them,

() Mortally ill patients. It is ipadviszable to conduct the earliest human
investigation of a new drug in patients who are mortally ill, since toxic or therapeutic
effects may be masked by the precarious physiological state of the subject, If,

however, drugs are to be tested for their effects on disease states obtaining only in the
mortally il1l, clearly clinical trials will be relevant only if performed in such patients.
If a seriously ill patient is mentally competent and wishes to volunteer for a "non-
therapeutic” experiment, he should be allowed to do 80, provided that purpose and design
of the trial have been reviewed by a group acquainted with the circumstances,

{d) Volunteers in special situations, There is a risk that persons who are in a
bosition of dependence (e.g, students or prisoners) and are asked to voluntcer for
studies might feel that they arse subject t¢ undue pressure. Special care is thereforae
neceded in accepting volunteers ip these situations, and review of the Purpesé and design
©i the trial by groups of physictans and other medical scientists is desirable,

(e) The psychiatriecally ill and the mentally retarded, See section 4.1,

3.3.2 Number of subjects

The pumber of subjects reguired bhefore enough can be known about z new drug to warrant
embarking on & formal therapeutie trial will VAry greatly according to circumstances,
Sometimes it will he influenced by the fact that the new drug is closely similar to existing
drugs., It will always be influenced by the results of the first expeériment.

3,3.3 Dosape and route of administration

Ta detect the pharmacologica] effects or the potential therapeutic value of a new drug,
gradually increasing single doses may be given until an effect, wanted or unwanted, appears,
Experiments should ordinarily be done in different subjects to avoid any possible incregsed
hazard of repeated administration.

The predicted effective dose may best be calculated From animal studies on the basis of
body weight, surface area, plasma concentration, or even better from factors in drug
metabolism, distribution and excretion,

In the initial administrations to man it is usuzlly wigse to work up from a small fraction
cf the predicted effective dose: the pharmacclogist may predict an effective dose for man on
the basis of animal experiments, but the clinician must not accept this without full econsidera-—
tion of the physielogical differences betwoen man and animals,

The single dose may sometimes be given fractionally over a short period,




In general, an upper limit to dosage should be set in the first experiments, but as
axperience is gained a gradual increase is allowed until some toxic effsct is noted or unti)
the therapeutic dose response curve has been adgguately defined, I1f no responsc ocours, tho
explanation may lie in blood-protein binding, tissue binding, or in other factors of
distribution, metabolism or excretion of the drug, or in tissue folerance.

In general, prediction from animals of what effect a drug will have in man is more
roliable than prediction of the dose at which this effeet will appesr; in other words,
speeios difforeonces arce more often pharmacokinetic than pharmacodynamic.

The route of administration should be selected on the basis of knowledge of the drug and
ol its intended usge, For rcasons of safety and c¢onvenience, oral administration will
commonly be preferred for the initial administration, although the supericr control affovded
by the intravenous route, or its relevance to the purpose for which the drig is intended, may
render it preferable in special cases, Other routes, topical applications, inhalations, oto,
will he used when appropriate.

3.3.4 Duration of administration

thore is no firm scientific basis for selecting any particular pertod of time for chronic
toxicity tests in animals as being necessary befors studies may be done in man, Indesd the
induction of drug metabolizing enwzymes or tissue tolerance may mask toxieity in prolonged
sludias,

By using a wide range of dosage, appropriate species and larger groups of animals, the
important information may be obtained in weeks or months, Fxcept for guestiions involving
cortzin aspects of reproduction, genetic effects, or carcinogenesis, toxicity testing seldom
neads to be prolonged beyond & few months,

Az & puido, the Group suggests that a single administration of a new drug to man may he
Justifiable after only a few weeks of well planned and carefully exccuted animal toxicological
studies, On the other hand, a drug should not be administered to man for long pertods without
thras to six months of such studies.

Pharmacokinetic studies (absorption, distribution, metabelism, excretion)

Technical facilities for such studies are currently limited and generally inadequate.
Dovelopment of more sensitive technigues for measuring cencentrations of diugs and their
metabolites is much needed,

Studies of absorption, distribution, metabolism and excretion contribute to the safer
conduct and more efficient design of human drug studies, allow accurate dosage schedules Lo be
reached at an earlier stage, enhance prediction of the effect of diseasc on the action of the
drug, and allow the preclinical scientist to devise more informative laboratory experiments.

In the carliest human studies of most drugs, a pharmacodynamde activity will not usually
he seen with the small doses employed, and with some drugs, e.g,, sptimicroblals, certain
effects may be seen only after a period of continuous usc, In thesa cases, early pharmacold-
netic studies may be particularly useful.

3.3,6 Pharmacodynamic studies (biclogical and therapeutic effects)

In order to mimimize risks in msn, it is essential to have metheds of detecting
pharmacodynamic effects, unexpected as well as expected, at their earliest appearancc, The
noSt snnsitive mvailable techniques should always be employed and these will sometimes demand
complexy equipment and skills,
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Details may be varied in accordance with the expected effect and no further discussion
would bhe useful here,

3.3.7 Controls

When a =ingle dose of 3 drug is given to man for the first time, the principal aims are:
to determine whether it can be given safely, to ohsarve a pharmacodynamic action, and to
examine its pharmacokinetics rather than to perform a controlled therapeutic experiment,

This means that, generally, the control is the subject’'s state before the administration,

There is no place, at this stage, for a controlled comparative experiment. However,
sometimes it may be profitable to keep from the subject any knowledge of the actual moment
of administration of the drug, This will obhviate the effects of psychological changes on,
for example, the cardiovascular system, which may be produced by the knowledge that 2 new
drug has just been given. [t must be stressed, however, that considerations of ethics and
safety are paramount and nothing may be done, however degirable scientifically, if it is
likely to prejudice these,

When the initial studies are well advanced, it may be appropriate to introduce controls,
such as use of placebos, to determine whether the changes that have occurred are in fact the
result of the drug. This need not increase the hagzard,

3.3.8 Interactions

During the initial studies in man it is desirable, whenever possible, teo ensure that a
subject receives only the experimental drug. Investigators should bear in mind the compli -
cating effects of other drugs, whether prescribed or not as well as those of household
remedies, aleohol, caffeine, nicotine, food, ete, However, as the studies widen, patienty
will inevitably receive the new drug at the same time as they take other drugs,

Plainly, it is impossible to demand that interactions with all possible drugs should he
studied in animals, Two types of interaction sheuld, however, be considered for labaratory
study prior to human trial:

{a) interactions between the new drug and other drugs especially likely to be taken
concurrently by patients with conditions that the new drug is designed to treat;

(b) interactions known to occur in the case of othew drugs that are chemically
related to the new drug or whose behavicur in respect to metahbolism, brotein-binding,
ete,, 15 similar to that of the new drug,

A WHO Scientific Group on Principles for Pre-Clinical Testing of Drug Safery has
recommended a4 study of interactions of formulations containing more than one drug and "'when
the initial trial in man requires the new drug to be given in addition *o concurrent therapy”,

A number of important mechanisms of drug interaction are kpmown and should be considered:

Prugs may be bound in the gut lumen and so rendered inactive {(¢.g., binding of tetra-
cyeline by aluminium or caleium salts), Changes in hacterial flora may alse alter drug
absorption.

Absorption may be increased if brealkdown in the gut mucosa is inhibited (e.g,, certain
sympathomimetics in foods and some sympathomimetic drugs in the presence of monoamine eoxidase
inhibitors).

Drugs that are strongly bound t¢ plasma proteing may displace other protein=~bound drugs
and so cause a temporary increase in the free (active) pertion in plasma {e.g,, clofibrate
may displace dicoumarcl),

1 Wld Hith Orp. techn, Rep, Ser., 1966, 341, 15.
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Drugs may interact at the receptor by combining with it or competing for it, In other
instances, drugs with closely related pharmacological activity may enhance each other's
etfects (e.g., alcohol, barbiturates, phepothiazines, and narcotics), Some drugs
counteract another’'s therapeutic effects (e.g., imipramine counteracts the effect of
guanethidine),

Drugs that are metabolized by microsomal enzymes may be metabolized more rapidly as a
result of enhanced enzyme sctivity induced by another drug (e.g., more rapid metabolism of
dicoumarcl after barbiturates),

Drugs may compete for excretory mechanisms in the kidney or liver, causing delayed
elimination {(e.g,, probenecid and penicillin),

Interactions between drugs may produce an abnormal host-parasite relationship (e.g.,
effect of agents altering gut motility or flora in amoebic infection),

Drugs may also interact with other therapeutic devices (e,g., sympathomimetics in
patients with artificial cardiac pacemakers),

3.3.9 Documentation

Careful and complete rec¢ords of all studies should be kept. Data relevant to safety
and efficacy should be shared with the spensor of the drug and other investigators in tho
most rapid and effective manner.

The data accumulated in the initial studies should be sufficient to allow a decision on
the justification for formal therapeutic trial, Throughout this period contact should be
maintained with the preclinical scientists, and further animal exporimeonts should be
requested, when indicated, to elucidate events observed in man.

4, ETHICAL AND LEGAL ASPECTS1

The problems of ethics and law in human experimentation are ever-present in drug
evaluation, but they are not peculiar to this field, and a detailed exposition of the probleém
has not been attempted in this report,

Research in man has ethlcal implications that play an important part in the planning
and execution of experiments,. Good research should have a secure moeral basis,

Repeuated contact between groups of competent investigators would be helpful in
clarifying these questions, and would assist in the organization of any review or supervisory
procass, To evaluate ethical guestions it i3 important to understand the objective and
nature of the research,

~It is possible that nigid, lepgalistic interpretations of codes and regulations may hinder
the orderly anhd rational introduction of new therapeutic agents, Review of the purpose and
design of the trial and of preliminary data by local research committees composed of
physicians and experienced medical research workers ('peer groupd") may actually be more
effective than laws in protecting both the patient and the investigator, The Group hopes
that such reviews will become more widespread in the future, Where there is an officgial
agency that approves studies on healthy volunteers or on patients, it is important that it
should be composed of medical scientists = for instance, & committee of a medical research
council,

For convenience, these aspects are discussed here in relation to both initial studles
and therapeutic trisals,
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In some countries there are substantial restrictions on the use of animals for research,
- and in others, the intreduction of sugch restrictions has heen proposed, While strongly in
favour of measures to ensure the humane treatment of animalg, the Group is very concerned
about any measures that might slow therapeitic advanoe,

-

4.1 Censent of subjects

Subjects must usually be informed of the nature and purpose of the trial and of the
potential risks and benefits, A Taip presentation of the major issues should be given,
but not an excessively detailed and technical discussion which might simply confuse the
gsub ject, A written record of the subject’s consent is ordinarily desirable, although it
need not contain an account of the full discussion required to acqguaint the subject with the
hazards and goals,

Insofar as consistent with the patient's best interests, his freely-given consent should
be obtained, if at all possible, and, in case of legal incapacity, consent should be
procured from the legal guardian, For patiénts with major psycheoses or severe mental
retardation, some special procedure may have to be employed, such as consultation with the
physician in charge, expert consultants and with the family or officlal custodizns, The
procedure may vary in different countries,

At times, the physician may judge that to seek informed consent would be either
impossible or not in the best interests of the patient; in such instances the patient’s
interests will be safeguarded by consultation with a review group of physicians apd other
medical scientists (peer group).

4.2 Hafety of subjects

There is little risk of serious dapnger when clinical investigatioﬂ is conducted by
competent investigators with adequate facilities and there is close supervision of subjects,
However, it is essential that in the planning of studies provision be made for dealing with
untoward effects in the subjects, The subject's welfare must always take precedence over
the purpose of the investigation, If there is any suggestion of significant harm to a
subject, administration of the drug should cease immediately and appropriate remedial
measures should be taken. :

4.3 Reward of subjects

In some places, subjects may be rewarded for participation in research, sometimes to
encourage participation and at other times as an incidental reward, To enzure that rewards
do not induce subjects to submit to unreasonable hazards, persons not invelved in the
research should review the protocol and decide the advigability of the study independently of
considerations of reward,

4,4 Payment of costs

When a trial is conducted during the course of medical treatment, costs in excess of
routine medical expenses should be paid by research grants from the sponsor of the drug,
government or other sources,

4,5 Remuneration of investigators

Many investigators engage in drug research without extra payment for their efforts,
Nevertheless, if research interferes with a physician’s usual professional duties, payment
may be made %o him, or to the institution for which he works or where the investigation is
performed, It may also be necessary gr desirable to pay professional personnel (doctors,
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nurses, €te,) for time spent outside thelr regular working hours in making reports, filling
out forms, etc, Aescarch revicw groups should be Informed of any perscnal payments made,

1.8 Compensation for injury

There has been a failure to consider the needs of human subjects who are injured in the
course of an ethically irreproachable human experiment, It is not possible under common law
to absolve Lthe investigator from liability for negligence; nor should he be so absolved,
Liakility for negligence remains a useful check on the incompetent or unscrupulous
investigator, However, injuries or mishaps with medical conseguences may occur during the
course of research in which there is no guestion of negligence,

There is need for some process, such as an insurance system, that will pay for medical
care, where necessary, and provide appropriate compensation when research subjects sustain
injury or death during investigation, regardless of possible negligence and without prejudice
to liability, The cost of this protection should be considered part of the basic cost of
the conduct of the clinical investigation.

5, FORMAL THERAPEUTIC TRIALSl

This section is concerned with the stage following a decision that a drug has sufficient
therapeutic potcohntial in relation to its safety to deserve a formal scientifically designed
trial to determine its usefulness and/or to compare it with existing therapy. A short list
of publications providing more detailed guidance on the design and conduct of therapeutic
trials is piven on page 23.

5.1 Purpose and metheod

The purpose of the formal therapeutic trial is to determine whether a drug has a useful
ef fect in treating or preventing disease and to evaluate it, in terms of efficacy and
toxicity, in relation to other therapy (whether this is by drugs, surgery, psychotherapy,
diet, ete.), It is designed to ensure that the comparisons made are as precise, informative,
amkl convinging as possible,

A therapeutic trial is usually begun with the intention of deciding whether a new drug
has more (or less) value than the current standard treatment, Frequently, however, the
investigator should try to do more, He should try to determine why certain patients respond
to & tresatment and why others do not. What are the features in the patient that lead to
this result? This is & much more difficult problem to solve, It may call for the recording
of much information about each patient hefore the tria) starts, At its ceonclusgion, it may
then be possible to determine the characteristics of those patients whe showed a favourable
response in comparison with those who did not. The task will, of c¢ourse, be much easier if
the investigator can have in mind initially some particular characteristics that may
conceivably affect the cutcome, He will then be saved & wide and roving inguiry,

5.2 Experimental desipgn

5.2,1 TFormulatien of gquestions to be snswered

The first step in the design of a therapeutic trial is the formulation of the guestions
that it is hoped to answer, It is wise to limit the number of questions and to make these
few absolutely precise. This has the disadvantage that the answers are limited to specific

. The principles enunciated in this sectien also apply, in general, to prophylactic
trials.
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gquestions and are unsuitable for generalizations, On the other hand, if the guestions are
made too complex, the investigator will be unsble to draw any firm conclusions at the cnd of
the trial; he will be faced with 3 number of inconclusive answers, each based upon too

[ew observations, '

In shert, the exact aim of the trial should be thought out in detail before it is begun,
This will involve such points as the accurate description of the patients to be included in
the trial, the treatment{s) that thev are to be given, and the measurements that are to bo
made to roveal the progression of their illness and the effects, if any, of the drug.

J.2.2 Selegtion of patients

In this connexion, the investigator will need to consider such questions as accuracy of
dizgnosis and severity of disease in patients to be admitted to the trial, whether the
patients have a history of therapy that might modify the course of their illness and thus,
pussibly, confuse the issue of the trial, whether they should be limited to defined ages
(e ., excluding the very voung or old), whethep they should be without cther disesses than
ttie one under investigation, and =o on,

The criteria must not, of course, be made so rigid as to limit unduly the patients
avallable for the trial, nor to make the answer to the trial so narrow as to be of little use

in mecdical practice,

0,2,3 Choice and measurement of variables

The choice of variables to be measured will depend upcon the disesse, In some, for
instance, the status of the heart will be of dominating importance, in others joint swslling
and pain, and so0 on, The methods of measurement must remain unchanged throughout the course
of the trial, Any criteria of assessment of the patient's condition must gimilarly romain
unaltered, Clear definitions of methods, criteria, times of measurement, and clinical
nusessment must be agreed upon before the trial starts. Such methods, c¢riteria and time
schedules should be adhered to as closely as possible, Every departure from the rules
lowers the efficiency of the trial,

In the field of psychopharmacology, where the variables jinvolved make abjective measure-
mants either difficult or irrelevant, a scoring system for the evaluation of the symptoms may
prove of value, The use of newer techniques and instruments may in time gid guantitative
cvaluation of psychiatric sighs and symptoms,

It is axiomatic in any trisl that the same care and precision in measurement be applied
to all groups whether treated with a new drug or not,

3.2,1 Construction of groups snd stratification

Melheds of allocating patients to different groups, or of assigning different treatment
ro different patients, are subject to both conscious and unconscious bias if they depend on
a physician's choice, Some méthod of random allocation is essentisl to avoid this danger,
Commonly, this is achieved by the use of tahles of random numbers, where each digit or each
combination of & given number of digits has an equal probakility of selection,

The trial may, of ¢ourse, run into unanticipated difficulties that require fundsmental
changes in the methods of measurement ar of the criteria of agsessment; in such cases, the
experiment will usually have to start again and the previously collected datg will he
discarded,




T relevant background information on different variables in patients is available,
"stratitication” of such information may increase specificity of comparisons snd conslusions,
In other words, the original sample of patients may be sub-divided (stratified) into appro-
priate and more homogeneous sub-groups, and @ random sample withdrawn from each of fhese for
allecation to treatment, The sub=sample may, or may not be, proportional to the number of
units in the sub-group,

Speaial tables of random permutations of small numbers exist, and may be needed fo
provide groups of equal size when a rare condition is studied,

The purpose of randomization is twofold: {1} to render the subject groups as souivalent
au poszgible in regard to all veriables other than the treatments under study, and (2) to
provide sciontific justification for the application and interpretation of statistical foots
of probability and significance,

The treatments frequently need to be disguised, in order to render the trial "hblind'™.
Coding ol treatments is best done on an individual basis, with separate letters or numbers
for sach subject, so that if for any reason (such &3 suspected harm to the subject) it is
nacassary for the investigator to know which treatment has been used in a particular case, Lhoe
fdontity of the medications being given to other subjects is not automatically revealod,

It 15 sometimes inevitable that patients have to be withdrawn from the treatment allottod
Lo thom, For example, some may suffer severe reagtions to a drug, uso of which cannot
therefore boe continued, Such patients must, however, continue to boe counted as & part of the
trial, &5 thelr omission would lead to a biased comparison.

5. 2.5 Control by standard treatment or by plagebo

For quantifying the therapeutic and toxic effects of & new drug, thore arc two usual
standards of reference, One is the placebo, and the other is the drug (or drugs or other
forms of therapy) generally accepted as the best treatment already available, The deeision
whether to include only the placebo, only a standard drug, or both, will depend on the natore
of the disease, the drugs already in use for the disease, the state of the releovant
experimental methodolopy, and the goals of the study, Placebos may ke crucial to the inter-
praetation of an investigation in which the performance of a new drug appears similar to, owv
inferior to, the standard medication. Even here, however, the usc of placebo comfrols Qs not
mandatory; the establishment of dose-response curves for the ncw and the standard drugs may
obviate the need for a placebo and will indeed provide a clearer picture of the status of a
new drug than a placebo-controlled experiment with single dose levels of pew and old drugs,

Tho placoboe 1s a control for two types of phenomenon. One, the best known and
appreciated, is the effect of suggestibility, persconality, attitudes, anticipations and other
biases on 1he part of the patient, investigator or observer, These hiases may be in the
dirsction of augmenting the benefit of treatment or of diminishing it, ¢f ¢oncealing side-
aftects or of reporting or displaying ill-effects that are unrelated to treatment.

In addition, the placebo provides a vital control for spontaneous chanpges in the course
of the disease or in the symptoms under study, as well as for events that are independent of
the treatments under study. In the absence of a pericd of study with, or of a group of
patients receiving, no treatment of any kind {inecluding placehol, it is impessible to
dotermine the relative contribution of spontancous changes in the disease and other ovonts
independont of treatment to the over-all placebo "success rate” or "toxicity ratc", In most
instancos, however, this distinction will net be important to the investigator, and the placebo
will remain an important tool for distinguishing between a frue pharmaccological cffect andd
both the psychological effects of taking mediecation and the feortuitous chanpos assccliated
with the passage of time,
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The placebo should be as similar as possible to the active treatment in Appearance,
taste, eto, Some have suggested the use of placebos containing drugs that will mimie the
side~cffeqts of the agtive treatments. The difficulty of producing such "active placsebos”
and the impessibility of reliably predicting what positive or negative effects they will
have render their use inadvisable, scientifically as well as ethically,

Double—blind and single-blind techniques. The expression "double-blind" (sometimes
"double blindfold') is used to describe & trial in which the nature of the treatment being
received by & subject at any time is unknown to both subject and observer, This precaution
gives protection against the preconceptions and anticipations of both, and is often rogquired
te render the trial valid amd the data interpretable,

Provigion must always be made to enable the observer to find out immediately what the
drug iz, 1f i{ should be .in the patient's interest to do 50, The double-blind technigque,
properly conducted, is in no way unethical,

The term "single-blind"” refers to a trial in which one participant, usually the subject
rather than the observer or investigator, is unaware of the treatment he is receiving at
any specific time, Such a c¢ontrol is aglmost always less satisfactory than the double-bling
technique, and the slight gain in convenience hardly compensates For the potential loss of
rigour in the study,

The term "triple=blind" has a variety of meanings, none of which is partieularly
useful or relevant to ¢linical trials,

Within-patient comparisons, It may sometimes be advantageous to use a subject "ss his
own contrel”™, i,e., to expose him to the various treatments under study and compare the
responses fo these treatments, Such a technique is efficient only if there is less

variation within subjects at different times than between subjects (e,g., in chronic
arthritis and Parkingsen's disease), If this is not the case, the within-patient comparison
(or cross-over trial) san be wasteful and misleading, 1f, for example, a patient with
pneumcnia is being treated with an effective antibiotie, it is pointless to stop this
treatment atfter a few days and change over to a test drug; the patient will have changed so
much singe the initiation of therapy that it will be better re give the second treatment to
another patient at the start of his illness,

Concurrent or retrospective controls, In betwegen-patient comparisons, the patients in
the group receiving the trestment upder test and those in the sontrol group are generally
best allocated concurrently, By doing this, known and unknown fluctuations in the disease,
the enviropment and the type of patient admitted are morve likely to be equally represented in
#dch group.,

If patients treated in the past are used as centrols, the likelihood that the treated
and the control groups will be eguivalent is much less,

Concurrent controls are particularly important whera the natural history of diseases or
symptoms is likely to be inconstant and where changes in the kind of patient to be selected,
er in the envirconment, frequently oceur — but where the prognosgis is fairly constant,
retrospective contrels may be acceptable and may, indeed, be the only kind that zre ethically
permissible,

9.E2,8 Fixed-sample and sequential trials: sample size

When 2 therapeutic trial is undertaken it is necessary to ensure that the decision to
terminate it should be uninfluenced by the observer's preconceptions of what he thinks the
result might be or ought to be, Une way of achieving this is to decide in advance that &
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certain number of patients shall be treated, 4.e., the fixzed-sample trial (a variant on thisz
is to troat all suitable patients presenting within an agreed period of time),

Alternatively, results may ke analysed sequentially, i.e,, =5 they appeur, The
advantage of sequential analysis is that, on average, fewer patients are needed than whoro
the analyses are done after a predetermined number of observations. This has ethical

Lmplicrtions in serious discease, A disadvantage of the technique is that the decision on
the outcome in the individual patient has to be taken on one clear-cut endpeint and not on
asgesament of multiple variables, In addition, the confidence limits of the differencos
may boe very wide, because the trial may end after only a small number of patients have boon
s b ed, Sequential analysis is a relatively new technique and it requires sound
atutistical knowledge Iif it is to be used appropriately,

fven with a fixed sample the investigator may wish to analyse his results from timo to
time as theoy accumulate, This may well be helpful, but he should realize that such
analysis invalidales ordinary tests of significance, and it cannot be used a3 an alternative
to sedquoential analysls,

Il is freguently difficult to decide how many paticents to include in a fixed-sample
trial, An answer to this gquestion is impossible unless therc iz some indiecation of the
siwe of the difference that iz expacted and that would be considered significant,

Gunerally the clinician and the statistician should consult together on these two points,
When they have also taken into consideration the number of patients likely to onter tho trisl
within a reasonable time and the precision with which clinical differences can be measured,
the statistician can help the clinician to choo$e a number that offers reasonable hops of
achicving the objective,

5,2,7 Tixed dose or variable dose

Therapeutic trials are aften performed by using conly one dose level of a drug, Thi# ix
satistfactory where it is reasonably certain that the doses can be high encugh ta be both
eifective and non-towie regardless of individual variation, as is the case with some anti-
infective drugs, and where there 1s reason to believe that the trial design is capable of
delecting the expected changes,

However, in clinteal practice it is often essential to adjust the dose of a drug to suit
the individual patient, e.g., in hypertension, or in using some antibiotics in the presence of
renal dissase, Where this is so, provision for individual adjustment can be made in the
therapeutic trial, Such provision complicates the design and conduct of the trial, but it is
eusential if the results are to be relevant to general clinical use,

Sometimas two fixcd doses of the drug are tested, This can be valuable beecausec, in the
svent of a difference appearing, 1t gives information both about the drug and about tho
sensitivity of the trial design. However, it may increase the size of the trial to a peint
whers ii becomos impracticable,

3.%.8 Pharmaceutical formulation

Any change in the maznufacturing process or in the pharmaceutical formulation of a drug
may proatly influence its biological properties. Repetition of some of the earlicr
studies may be necessary,
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5.2,9 Testing multiple therapy (combinations)

The testing of multiple drugs may sometimes be a valid primary objective, Combinations
of drugs may be designed to achieve lower individual doses, to minimize toxicity (e,g,,
antihypertensives and diuretics), to potentiate or to activate one agent by another (e.g.,
#cidifying drugs and mandelic acid), or to minimize solubility problems, The prime purpose
of A single drug may necessitate its administration alongside other known or new drugs (e,g.,
corticosteroids in infectious shoeok).

Special pregautions must be taken in the testing of multiple drugs to consider individual
toxicity, biochemical interaction, and interaction in the disease state under study, Trials
must be so designed that they do, in tact, answer the princlpal gqguestions,

Comparative studies of drugs with non-drug therapy (e.g,, comparison of a drug with diet
and rest in peptic ulcer, or of electrical s=timulation with & cholinergic drug in bladder

atony) involve the same principles,

6.2,10 Multi-centre trials

Many diseases are seen relatively infrequently by any one investigator. An advantage
ot & multi-centre trial is that sufficient patients can be zdmitted and treated in o
relatively short time, It may slso have the advantage of revealing the consistency with
which an answer to a problem is reached, To learn that a drug has {or has not) value in the
hands of six investigators can be more illuminating than the same result in the hands of
one worker, whatever hig statistical test of significance may indicate, This advantage will
be reaped only if all investigators adhere Strictly to the experimental design of tho trial
and if each centre contributes enough patients to allow separate analysis by centre, It is
somgtimes very difficult to ensure the required uniformity, e.g., that all chservations,
measurements, interpretations, etc, are systematically and similarly made, For this reasen,
& contral organization is essentizl to supervise the various centres during progression of
tho trial and to keep them informed of what i& going om in other centres,

9.2,1! Duration of the trial

A short trisl, e.g., the trestment of an acute illness over a few days or weeks, is
relatively easy to carry out. On the other hand, a trial lasting many months or even years,
2.&., treatment of a chronic disease, raises many problems, For example, it may be
imperative in the course of time to change treatments for patients who do not respond to the
new drug; during the trial a yet newer treatment may be introduced making it impossible to
continue the trial of the first drug; in the course of time, s0 many patlents may he lost to
sight &3 to make the results with the remainder of doubtful value. It follows that the

investigatoar should think carefully of all these problems and how they may be solved before
he embarks upon a trial that must necessarily be prolonged.

Long-term studies are obviously necessary to evaluate drugs that are intended for
trocatment or prevention of chronic dizease, ‘

5,2,12 Documentation

Before a therapeutic trial is begun, a written statement should he prepared setting out
in detail the question(s) being asked, the treatment(s) to be used and the measurements that
will be required, This statement should incorporate information ahout the patients to be
admitted and how they will be allocated to the different treatments, The method of making
medsurements must be laid down and the times at which they will be made must be specified,

In 211 this the medical statistician should be closely concerned, In some matters Isboratory

staff should also be consulted, since azdditional work may be created by tests for toxicity or
drug analyses,
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Following this statement of the whole project, it will be necessary to construct [orns
upon which all the data of the trial will be recorded. Care here iz of the utmost
impurtance. Attention must be given to such matters as patient jdentification, the troatment
administered to each, and the measurements and clinical assessments that will he made &t
defined intervals,

Skilful design of this form will save much time both in the recording and in the
subsequent analysis of the data. It may be necessary to censtruct the form se that the data
can g@asily be transferred to punch-cards and sorting machines or to & computer,

Presentation of results. In the publication of the results of the trial the quoation(s)
asked and the answer(s) obtained should be clearly stated, Sufficient details should he
given, both of the data derived from the trial and of the methods used to obtain them, to
ennble other workers to appreciate their validity and, if they wish, to repest the invesliga-
tion and check the results,

3.2.13 Bratistics

The plenning, execution and analysis of a therapeutic trial demand statistical ways of
thinking and statistical technigues. if a statistician is involved, as consultant or A5
one of a team, he should preferably be a medical statistician, He should he able to assist
in Lho design of the trial so that comparisons of the various treatments will be made as
precisely and as efficiently as possible and with minimal disturbance from other factors that
may influence the ¢linical response,

Often, however, it is not sufficient for the statistician to be involved solely in the
origpinal design of the trial and in the final analysis of its results, buring the courses of
a4 trial many problems may arise, small or great, that demand immediate attention and, possibly,
somé modification of the original design, These problems may well have statistical
implications and the advice of the statistician should be sought as they arise and not after
the event, when it is too late to take action, :

In the final analysis of the results, one treatment will be gontrasted with another,
A formal test of statistical significance may then be required, It is important that the
clinical investigator understand the meaning of this test, It tells him how often a
difforence between two (or more) groups of patients of the ohserved {or greater) magnitude
would bBave arisem by chance, 1f the difference is unlikely to have arisen by chance, the
ipvestipator is in a position to conclude that it is due to the drug he is testing. The
petter the design and conduat of the trial, the surer he can be of that conclusion,

5,3 FEvaluation of results

Where a copclusion is reached that a therapeutic effect has probably been achieved, it
is pecessary to consider this in relation to independent studies from other centres, if any,
1f tho conclusions of these centres are similar, there can be greater confidence in the
rasults,

[f the conclusicns differ, then an explanation should be sought. if there is a good
reason from knowledge of the mechanisms of drug action and disease to expect a given result,
this iz of help in deciding which cenclusions to adopt, but where mechanisms are ill
understood, the rationalizing of empirical, but contradictory data may have to wait until
more is known about the drugs and the disease,




_21-

Where s comparative trial of two or more drugs has been done, the finsl evaluation
invelves a consideration of efficacy in relation to adverse offects of each, Such compari-
sons can be difficult where adverse effects differ in kind and not solely in severity or
frequency.

8, MONITORING OF ADVERSE REACTIDNSl TO DRUGS AFTER
GENERAL, RELEASE

The Grouwp recognized the need to estublizh mopi toring programmes for adversc reoactions
to drugs at the stage when they are released for general use, Therapeutic trials, no matter
how extensive, cannot be expected to reveal all serious adverse effoots if such cffeats accur
infrequently, or if the population involved in those trials differs gubstantially froem the
general population with respect to such'factmrs &% age, 5eX, race, pregnangy or previous
exXposure to the drogs, For example, hypersensitivity reactions are still unpredictable,
Furthermore, the frecquency of even the more common reactions may not be known with precision
at the time when a new drug is introduced into genersl medical usage, However, this is a
complicated aubject that is largely cutside the scope of the present discussions,

PRrug monitoring systems are being developed in & number of countries, However, the
methods of obtaining, recerding and assessing reports of adverse drug reactions are in an
early stage of development and require more intensive methodological research to improve
their efficiency. It is desirable that efficient systems be established wherever possible,
With = smoothly functioning and large network, the delays in recognizing infreguent reactions
should be shortened, 3uch programmes should be organized in such 3 way as Lo ensure that they
operate in aceordance with established ethical principles in regard to the confidential nature
of case reports,

Two general approaches to the reporting of suspected drug reactions have besn proposcd,
The first and most commonly used method is to rely on voluntary reports from practising doctors
and hospitals dirvectly to drug monitoring cantres, The second methed is Lo use spidemiologi-
cal techniques aimed at systematic coverage of separate hospitals, represcntative samples of
the physicisn population, ete, The relative utility of these two methods, used separately or
in combination, is a subjéct that deserves study,

Clinical monitoring of adverse reactioms to drugs may be suppleéemented by evidence of
such reactions obtained from tissue specimens at autopsy and biopsy. Further systematic
development of this type of monitoring is desirable,

Panels of clinicians and pharmacologists should be establizhed to review ¢ase histories
uf suspected reactions and to assess their significance,

The existence of specialized centres for the treatment of poisoning provides an inportant
source of information about drug toxicity. Arrangements for ewxchange of information between
these centres would be of value in the rapid and effective accumulation of data on therapeutic
risks, ’

2
The role of WHO in monitoring adverse reactions to drugs has been outlined elsewhere,

An adverse reaction to a drug is defined ay one that is noxious, unintended, and occurs
at doses normally used in man,

2 Qff, Rec, Wld Hlth Org., 1966, 148, Annex 11,
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7. CONCLUSIONS

The Group was convened because of the growing soncern about the safc introduction of
cffective drugs into medical practice,

The elinical introduction of drugs that have been develcped on the basis of work in
animals requires carefully planned scientific investigations in man. Such studies are
complex and invelve a number of disciplines, including clinical medicine, clinical
pharmacolopy, pharmacology and toxicolegy, biochemistry, and medical statistics.

The initial studies of a pew drug are made in a smal) number of individuals undcr closo
supeorvision, Then, if it appears that the drug has therapeutie potential a formal
therapeutic trial is bepun,

Carefully designed therapcutic trials provide by far the most satisfactory means of
measuring the advantages and disadvantages of 4 drug in comparison with existing treatmonts,

Attention is directed espocially to the following points:

1. Mere and better trained personnel as well as improved laboratory fagilities ave
needed ta improve the evaluation of drugs in man, As one method of achieving this
ohjoctive, consideration should be given to forming mere clinieal pharmacology unitz in
medical contres, Attention should ke given to developing better techniques for
measuring absorption, distribution, and excretion of drugs and their metabolites, and
for the detection of toxic effects of drugs.

2, Where it is impracticable to establish clinical pharmacology units, consideration
should be given to the inclusion of therapeutic rescarch in specialired units oy

ventras, equipped for thoreough investigation of discases that are important in particular
areas of the world,

3. The problems, koth ethical and technical, of drug cvaluation are so complex that
investigators should discuss the plan of the investigation with other physicians and
expurienced medical resecarch workers before embarking on the initial investigation of a
now drug, This is best done with a local medical uand scientific committee rather than
by an official control organization,

4. In drug studies, however carefully conducted, some subjects may. suffer i1l health
or injury where there is ne gquestion of legal liability for negligence, In these
circumstances, there should he some method of compensating the subjects concerned, The
method of compensation will vary from one country to another,

a. Prompt dissemination of all relevant information about new drugs among all
investigators concerned, either in the same or in other countries, is essential and
should he made an integral part of any investigation.

. Monitoring of adverse reactions to drugs in widespread use i$ $till at an early
stage of development. Much research is needed to improve it, SBpecial attention should
he given to the elaboration of metheods that will provide not only early warning of
drupg=related toxicity, but also incidence fipures that can be used to guantify the

risks associated with the use of a drug.
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