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INTRODUCTION

The Tenth European Symposium on Clinical Pharmacological Evaluation
in Drug Control was held in Schlangenbad, Federal Republic of Germany,
from 27 to 30 October 1981. It was attended by 29 participants from
25 countries, 14 temporary advisers, 6 representatives of other organiz-
ations and 7 observers.

Dr Echterhagen, Kurdirektor of the Schlangenbad Spa, welcomed the
meeting once more to Schlangenbad, one of the smaller spas in Hesse
where particular attention is paid to the general and supportive treatment
and rehabilitation of the patient with chronic rheumatic disorders.

Professor L. von Manger-K6nig, Special Consultant on Health Affairs
to the Federal Ministry of Youth, Family Affairs and Health, addressed
the meeting on behalf of the Ministry. The decision taken by the Ministry
eleven years before to initiate meetings of this type had proved to be a
fruitful one. The nine symposia already held had been constructive and
influential and their recommendations had in some fields provided the
starting point and impetus for further activities, especially as regards the
development of clinical pharmacology and the design of health policies in
that area. As those and related fields developed further they would play a
major role in the attainment of WHO’s goal of health for all by the
year 2000. The European Region could make a particularly substantial
contribution to that programme_jn the field of drugs in view of its research
capacity and its vast and diverse experience. The initiatives required could
be taken both at the national and the regional level.

Dr Leo A. Kaprio, WHO Regional Director for Europe, stressed the
generosity of the Federal Republic of Germany in sponsoring the meet-
ings: the conclusions of the symposia had been widely quoted and there
could be no doubt that they had influenced and would continue to influ-
ence the development of policies. He recalled that the tenth symposium in
the series marked an anniversary, and expressed the wish that the meetings
should continue to be held annually as long as they produced results of
practical value. The series also served as an illuminating example of the
way in which-a Member State could catalyse action on health matters in the
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international community. It was the policy of WHO to consult with
organizations that were active in a given programme area, and Dr Kaprio
therefore welcomed the participation of representatives of both inter-
governmental and nongovernmental organizations in the symposia.
" Finally, the present meeting involved both the family health and the
pharmaceuticals sectors within the World Health Organization, reflecting
the recommendation of the eighth symposium that the meetings should be
organized around drug-related problems bearing on other major pro-
gramme areas of WHO. ‘

Professor H.J. Dengler was elected Chairman of the Symposium and
Dr I. Eichler and Dr G.R. Venning Vice-Chairmen. The Rapporteurs
were Dr M.N.G. Dukes and Dr I. Lunde.

DRUGS AND CHILDREN .

Awareness of the relevance of age and of the developmental as well as the
nutritional status of the 'young patient as major determinants of drug
action and disposition has been the result largely of therapeutic accidents
in which adverse effects on the foetus, infant or child have prompted
detailed pharmacological studies. These adverse effects could have been
prevented or at least minimized if appropriate drug evaluation, including
kinetic studies at various ages, had been carried out before the drugs in
question were prescribed to sick infants and children. It is now widely
recognized that the effects of many drugs upon the paediatric patient may
differ considerably from those observed in adults, even when dosage has.
been adapted either to body weight or. body surface area. Where a drug
exerts an unexpectedly powerful effect in a child, this may reflect either
differences in the drug’s kinetics in the young as compared with the adult,
Or a greater receptor response either because of more marked binding or
because a greater number of binding sites are available.

There is therefore every reason for.caution in the use of medicines in
children, particularly if a drug is to be given for a long period and might
therefore interfere with growth and development. Such effects may be
delayed and may not become evident until many years after the drug has
been administered. Particular caution is required when a newly marketed
drug s prescribed for children, since in most instances only small numbers
of young patients will have been studied during the premarketing period.

- The only means of ensuring the safe and effective use of drugs in
children is to base their prescription upon scientific data obtained for the
particular age group and disease under consideration. This is applicable,
not only to the newborn infant, on whom most attention has been focused,
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but also to the older child and adolescent in whom there are continuing and
significant physiological changes as the developmental process proceeds.

Even where well-conducted studies have been carried out, individual-
ization of therapy is vital since, whilst the sequence of steps in the devel-
opmental process progresses in a predictable fashion in any given individ-
ual, it may show wide variation between individuals. Since the physician is
not able to determine the precise status of organ and cellular development
in any given patient, he must anticipate a variation in drug response from
patient to patient. He must also anticipate pronounced variation from time
to time in the response of the individual child, which may or may not
parallel fluctuations in symptoms. These inter- and intra-individual differ-
ences render the task of using even well-established drugs in the paediatric
population considerably more difficult than in adults.

In considering the problem of drugs in children, the question of admin-
istration during pregnancy and lactation of drugs that may reach the foetus
or infant cannot be ignored; the emerging possibility of direct adminis-
tration of drugs to the foetus must also be borne in mind. Recent and
current investigations are throwing light, both on the manner in which
drugs administered to the pregnant woman reach the infant and on the
effects and kinetics of drugs in the foetus at various stages of development.
Certain relevant aspects, such as the circulation of drugs between the
foetus and the amniotic fluid via ingestion and urinary excretion, however,
are still very incompletely understood. A complicating factor is that differ-
ent receptors develop at different rates during foetal life, whilst some
physiological processes, such as hepatic activity, are relatively well de-
veloped. The entire field of developmental pharmacology requires sub-
stantial expansion.

Legal and ethical aspects of drug trials

Freedom of research is a basic principle in society, and if it is proposed to
limit it in any way there must be good justification for doing so. In fact, this
freedom is inherently limited by the right of the research subject himself to
physical integrity and self-determination. Both the need for informed
consent and the evaluation of the risk-benefit ratio are therefore of essen-
tial importance. With regard to the latter, however, the difficulty is that it is
usually exclusively the trial subject who is at risk, while it is other persons,
i.e. subsequent users of the drug, who will benefit. The investigator must
himself consider the risk-benefit issue in the first instance and not seek
informed consent unless he himself considers the risk acceptable.

Where children are concerned it is usually the parent or guardian who
will be asked to give informed consent: the information that they need for
the purpose will include an explanation of both risk and benefit. Children
themselves are not, in most legal systems, competent to give legal consent
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in matters such as this and, since it has been doubted by some whether
parents are competent to consent to a trial which might be of no individual
benefit to their child, this has on occasion led to the view that no exper-
iments at all on children are acceptable. This interpretation was in the past
placed on the 1947 Nuremberg Codex, whilst the International Pact of
1966 failed to deal with the specific issue of children at all. The Declaration
of Helsinki of 1964 (later modified in Tokyo in 1975) does allow for
informed consent to be given on behalf of trial subjects who are not legally
competent. Current national codes and laws tend to follow this principle,
which is clearly essential if drugs likely to be of value in children are to be
studied in them.

Where a trial is nontherapeutic (e.g. kmctlc studies in healthy children)
and therefore cannot be of any benefit to the trial subject, parents and
guardians should be regarded as competent to give informed consent for
altruistic reasons, but clearly will sometimes not be prepared to do so.

It is not clear whether the child himself should have a right of veto or
even a right of codetermination, but he should certainly be informed, in a
manner appropriate to his age and understanding, and older children
should clearly be regarded as capable of refusing participation if they wish,
irrespective of their legal competence.

It would be valuable if ethical committees could publish the results of
their deliberations on individual cases involving minors, since this might
be of use to others faced w1th analogous problems ‘

Role of regulatory agencies

At a time when the performance of drug regulatory agencies is being
reassessed and reviewed, there is particular reason to examine their activi-
ties with respect to studies of drugs in children and the sale of drugs for
'paediatric use. As in other fields, an agency can be given authority to
interfere with the career of a drug at various stages:

1. If a new compound in course of development is to be studied in
children, the drug regulatory agency should ensure that the trials are
ethically acceptable and smentlﬁcally valid. !

2. When settmg requirements for the 1ssuing of marketing licences, an
agency can specify that, for any new drug that is likely to be used in
neonates, infants or older children, appropriate studies must be conducted
in these groups at an early stage so that information on the paediatric use
‘of the product can be incorporated into the data sheet. For drugs not
intended for use in children, the agency can ensure that clear and motiv-
ated statements on this matter are prepared at the time of registration and
incorporated into the product information (e.g. “safety and efficacy in
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children have not been established’”). Data sheets may require revision if
the situation with respect to use in children changes and an agency can
ensure that such revisions are made.

3. During the career of a drug on the market, the drug regulatory
agency can help to ensure appropriate and efficacious use in children, for
example, by making sure that doctors are kept up to date on new develop-
ments relevant to its paediatric use and are warned when problems emerge.

4. The drug regulatory agency can pay particular attention to adverse
reactions reported in the young, study and define them, and if necessary
modify the licensing conditions accordingly. Since adverse reactions
involving growth and development are not readily detected by spon-
taneous or intensive monitoring, agencies should seek to develop appro-
priate study techmques for this purpose, including epidemiological
approaches.

5. In view of their awareness of the total therapeutic situation, drug
regulatory agencies are well placed to develop an active policy with respect
to the availability of special paediatric dosage forms of drugs likely to be
needed in children. Such dosage forms can improve compliance and render
more accurate dosage possible. Agencies can take the initiative in encour-
aging manufacturers to develop such forms when appropriate. On the
other hand, restrictions may be called for; in particular, it is undesirable to
license paediatric dosage forms of drugs that are contraindicated through-
out a large part of childhood (e.g. the tetracyclines), since the mere exist-
ence of such a dosage form may lead to misunderstanding and misuse in
unsuitable age groups.

Comparative studies of existing regulations and the activities of drug
regulatory-agencies to date suggest that a consistent approach has not been
adopted. Drug legislation and regulations tend to be drawn up with the
average adult population in mind; rules applicable to children, like those
relating to the elderly, are sometimes still completely lacking even after
many years of rcgulation and differ considerably from country to country.
More striking is the failure to take consistent decisions in this field, even
where regulations exist.

In addition, both regulators and manufacturcrs seem to hesitate to
accept responsibility in this sensitive field. So-called guidelines for investi-
gators offer so many options and qualifications that they sometimes give
no guidance at all. For too many registered drugs, the physician finds
himself faced with the statement that data on use in children are not
available, and this statement is commonly retained in package inserts over
many years, long after use in children has become common; such use is
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therefore not covered by dosage recommendatlons and approprlate'
warnings. S : -

As far as ethical guidelines for i 1nvest1gators are concerned it mlght be
advisable for their development, in so far as studies in children are con-
cerned, to be entrusted to bodies other than drug regulatory agencies, since
many of the relevant questions are ethical rather than technical in charac-
ter. Professional bodies, perhaps in conjunction with international organ-
izations such as WHO, may be more appropriate sponsors for such guide-
lines. As in other fields, however, drug regulatory agencies should not
hesitate to take the initiative where other bodies fail to do so.

Technical problems‘of drug evaluation

It is clear that, when dealing with experiments in minors, ethical and
technical considerations cannot be viewed entirely separately. Ethical
considerations may rule out the use of certain techniques in children, and it
is for ethical reasons that it will generally be 1mposs1ble to seek “healthy
volunteers” among minors. Both factors result in a situation in which
studies have to be performed under conditions that are techmcally less
than optimal. ,

Since it will generally not be possrble to work with healthy volunteers
most studies must be undertaken in sick children needing therapy (‘““thera-
peutic research™); to a limited extent, however, kinetic measurements may
also be performed in sick children who will derive no immediate benefit
from the procedure (* ‘nontherapeutic research”). Such studies, if carefully
interpreted in the light of what is known from studies in adults, can provide
a reasonably satisfactory basis for the introduction of a drug into paedi-
atric therapy; they will in due course be supplemented by data obtained in
practice.

Clinically- useful noninvasive techmques have so far been largely lack-
ing in paediatric pharmacology. Recently, however, echo- and impedance
cardiography, laser Doppler blood-flow meters, transcutaneous pO, elec-
trodes, ear-lobe photocells, electroencephalography with telemetric trans-
mission, time-lapse filming of newborn behaviour, use of stable isotopes,
studies of resplratory funct1on and many other techniques have been
introduced into paediatrics and are now being tested for their. applrcabllrty
to drug studies in children. Such new techniques may make it possible to
obtain data without employing methods that, in children, are either ethi-
cally unacceptable or involve subJectmg achild to an unreasonable degree
of discomfort.

Pharmokinetic studles often require repeated blood sampling or quan-
titative collection of urine, which are not always feasible or ethically accept-
able. However, improvements in the selectivity and sensitivity of chemical
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assays have at least reduced the sample volumes needed, rendering capil-
lary rather than venous sampling possible. Saliva sampling is more accept-
able than blood sampling and has been shown to be useful in certain
clinical situations, though saliva levels do not always correlate with blood
levels, and interindividual variations in salivary penetration and salivary
samples cannot always be conveniently controlled.

In some situations, too, it is possible 1o avoid taking numerous blood
samples from a few patients by taking single samples from a larger number
of patients.

Pharmacokinetic data obtained in children must be interpreted with
caution, and conclusions emerging from kinetic studies may have to be
rejected in the light of therapeutic investigations. Pharmacokinetic data
are of limited value unless at least a crude relationship has been established
between the concentration of the drug in the body and the degree of effect.

Compliance (see also p. 11) is a particular problem in paediatric thera-
peutic studies since failure may occur either at the parental or patient level
or both. It is not uncommon to find that drugs have not been regularly
taken unless intake is supervised and checked.

Drug kinetics

Drug absorption, distribution and elimination are often radically different
in adults and in children of various ages, because of both quantitative
differences in the composition and structure of the body and the progress-
ive development of physiological function. In young children, for example,
the relatively large size of the gastrointestinal svstem, the ready absorption
of drugs through the skin and the high volume of body water all alter drug
absorption or distribution, Protein binding can be quite different for some
drugs in children, though for others it follows the adult pattern; such
situations underline the need for the individual study of each new drug or
type of drug in children. The studies performed with drugs at one particu-
lar stage of childhood may be entirely invalid at another; there is, for
example, a limited capacity to metabolize some drugs via ‘“‘adult” mech-
anisms in the verv voung, but this limitation may be compensated for by
the existence of other mechanisms, and as childhood proceeds the capacity
to metabolize may increase to above the adult level.

Such factors as these have consequences of vital importance to the
assessment of drug kinetics, action and safety in children. In particular:

1. The relative activity of a drug can be substantially greater or less in
the infant than might be expected on the basis of any theoretical calcula-
tion: specific studies, both kinetic and dynamic, may therefore be needed
to determine the efficacy and dosage of a drug in children of various ages.

7



© 2. Safety datavalid for adults may not hold good for children because
of differences in drug absorption, distribution and elimination.

3. Again, interactions (including interactions induced by self-
medication products) can be qualltatlvely and quantltatlvely different in
chlldren

In addltion, illness in children can have a drastic effect on drug kinetics
and on the child’s reaction to drugs.

Adverse reactions and interactioiis

For the reasons set out earlier in this report, a wide variety of adverse drug
reactions occur in children, and in some cases these are different in nature
or degree from those observed in adults. Interactions may also be different
in children.

“Adverse reactions in chlldren can be mlmmlzed by:

(@) more complete studies of new drugs at an early stage as regards
paediatric use;

(b) more restricted prescrlbmg to children as well as to pregnant
women and nursing mothers;’

(c) optimization of dosage.

The study -of adverse reactions in children deserves a higher priority
than it has hitherto been given. Approaches to this problem are discussed
below.

Spontaneous reporting

Spontaneous reporting is in many countries still the mainstay of adverse
reaction investigations and is likely to remain so. It has the great merit of
covering the entire population, but is likely to need to be supplemented by
a range of other techniques, particularly in fields presenting special prob-
lems, which clearly include the use of drugs in children. Such supplemen-
tary techniques will include intensive momtormg (see below), prospective
studies of adverse reactions, and varlous specialized cpldemlologlcal
techniques.

Spontaneous reporting can be 1nten31f1ed in particular fields, and such
an intensive approach is likely to be needed to cover the child population,
since spontaneous reports of adverse reactions in children do not appear to
be readily submitted and data in this field are consequently scanty. It may
be useful, in defining the limits of intensified study, to distinguish between
the treatment of potentially fatal disorders, the treatment of disorders with
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a more favourable prognosis, and treatment merely intended to alleviate
symptoms, since adverse reactions sufficiently important to modify ther-
apy in one situation will be of secondary importance in another.

Intensive monitoring

In general, it is difficult to obtain a clear picture of the adverse reactions to
drugs used in hospitalized children. Intensive monitoring, in the hospital
centres where it has so far been employed in paediatric wards, has some-
times proved more effective than spontaneous reporting in detecting and
quantifying the adverse reactions that occur under these conditions, and in
developing hypotheses on the nature of drug effects in children. Such
monitoring, though unavoidably expensive and complex, can if properly
conducted provide data of wide relevance that are also of value outside the
hospital environment.

The techniques used are not appreciably different from those employed
in intensive monitoring in adults. It is essential to use specially trained
staff, who are then assigned to the wards to collect detailed information
systematically on all cases. This involves, inter alia, reviewing the medical
record, doctors’ orders, and other written data, attendance at ward rounds
and interviews with nurses and physicians. The ability of the staff in
question to make their own observations is of special importance in view of
the fact that children, and especially young children, may fail to complain
specifically about unpleasant sensations that they experience. Detailed
records of drug exposure must be kept. As in other forms of intensive
monitoring, the monitor records not only suspected adverse reactions, but
also a wide range of specified adverse events, such as fever, coma, convul-
sions, renal failure, hypoglycaemia, leucopenia and rash, as well as back-
ground data on the patient, all of which may lead to the recognition of
correlations between a drug and an adverse event. Once data have been
obtained on a large number of patients, it will commonly be possible to
identify previously unsuspected adverse reactions by comparing the rates
of adverse events in various groups of patients exposed to different drugs.

Because the pattern of paediatric drug exposure differs from country to
country it is essential that a number of different intensive monitoring
centres in different parts of the world become involved in such work. This
may throw light, not only on differences in adverse reaction incidence and
on the reasons determining this incidence, but also on the correctness of
certain prescribing patterns. o

Effects on growth and development

As pointed out earlier, long-term effects of drugs on growth or develop-
ment in children can be extraordinarily difficult to identify. The classic
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dispute as to whether corticosteroids and ACTH present different degrees
of risk when used in asthmatic children is a case in point. The methods for
studying this type of risk are not well developed, but it is clear that
prospective studies are needed in all groups of children subjected to very
long-term drug therapy, e.g. asthmatics and epileptics, and that such
studies should involve not only new drugs but also those aiready in use for
a long period of time.

Adverse reactions involving the foetus‘a‘nd bfeastfed infant

Interference of drugs w1th intrauterine development may causz adverse
reactions that affect the foetus directly and in an obvious manner (e.g. foe-
tal tachycardia, foetal death, developmental effects evident at birth) orina
more subtle fashion, producing defects that only become evident in later
life. The detection of the former type of defect involves more complete
notification than hitherto of suspected links between drug administration
and problems detected at or around the time of birth; the fact that in some
countries notification of congenital defects is either very incomplete or is
handled in such a manner that the data are not available for etiological
study is a serious problem in developmg an epidemiological approach The
study of defects that become evident in later life and of their possible
association with drugs administered to the mother is agam largely impeded
by the incompleteness of data; full records of drugs given in pregnancy
need to be retained for long perlods e.g. until the offspring have attained
full adulthood.

The transfer of drugs in maternal milk and adverse reactions to them is
arelated problem in which the approaches to a scientific solution are again
similar. For any new drug it is at least important to know whether s1gn1ﬁ-
cant amounts enter the milk, so that the possibility of adverse reactions in
the infant can at least be assessed hypothetically. Here, too, the possibility
of long-term effects on growth and development cannot be excluded, and
unless a drug is not excreted at all in the milk it should in principle be
avoided during breastfeeding, or the latter should be stopped so that the
mother can be treated.

Drug utilization studies

Drug utilization patterns in children are generally different from those in
adults and require separate study. As with intensive monitoring, this work
needs to be undertaken in a number of centres in countries with differing
therapeutic traditions but using standardized methodology (such as that
developed by the WHO Drug Utilization Research Group). In some
respects special methods are needed, e.g. because the defined daily dose
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based on adult usage will not be applicable without considerable
adaptation.?
Particular matters requiring study include:

(a) parental and patient compliance;
" (b) exposure to drugs via the mother, i.e. during pregnancy and
lactation, as previously discussed;
(c) parent-selected medication with over-the-counter remedies;
(d) the appropriateness of drugs and doses used at various ages;

(e) the sometimes considerable differences in prescribing between
hospitalized patients and outpatients;

(/) evaluation of existing prescribing practice in order to identify the
groups of drugs not used to their full therapeutic potential or otherwise not
used optimally.

Drug utilization studies in children may be performed in different ways
according to the drugs being investigated:

(a) Those types of therapy that are handled by the general practitioner
(or in some countries the general paediatric practitioner) can be studied in
general population samples. A prescription sample study running over a
sufficient period of time, and employing a reliable sampling technique, will
provide sufficient information; this approach is relatively economical.

(b) When the utilization of drugs in chronic diseases (which are rela-
tively rare in children) is investigated, utilization studies will normally have
to be performed in defined populations where individual drug use can be
followed and where record linkage can be used for gathering other types of
relevant information. These studies are necessarily more costly and require
careful advance planning. ‘

Compliance

In recent years, various attempts have been made to determine the extent
to which medication prescribed for children s, in fact, properly taken. The
nature and extent of this compliance problem depends on the definitions
employed. In theory it could be argued that compliance is only adequate if
it attains 100% in all respects; more usually, a minimum acceptable level of
compliance is considered to exist, but the level regarded as acceptable
varies in different studies, as do the methods for determining compliance

4 The adapted defined daily doses for children of various ages can be taken from various
standard works of reference. e.g. von Harnack, G.A. & Jansson, F. Padiatrische Dosistabellen,
Stuttgart, Thieme, 1980.
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(e.g. tablet count, analysis of metabolites in body fluids, self-reporting)
and the pattern of deviation (no medication taken at all, missed doses,
incorrect doses, variable dosage intervals, incorrect indication for
use, etc.). ‘

Of the objective methods of studying compliance that have been devel-
oped (e.g. involving the use of markers that can be detected in the urine), all
those that are harmless can be considered ethically acceptable, although
the parent and/or the patient should at least be informed subsequently that
compliance has been monitored in this way.

In fact, the level of compliance found in investigations performed in
children appears to be rather less unsatisfactory than in adults, but it
nevertheless varies from 10% to $0% (with an average of only some 50%) in
patients taking short-term medication, the rate of compliance becoming
progressively less satisfactory as treatment proceeds. Compliance in long-
term treatment, even for relatively serious disorders, has been estimated to
vary from 20% to 80% with a poor average. As in adulits, it is to be expected
that, in the long run, up to 50% of chronic cases will cease to take their
medication at all, that 70% of those continuing to take a drug will repeat-
edly miss out doses (half of them doing so knowingly) and that very many
long-term cases will modify the treatment intervals considerably. The
figures are clearly only rough estimates, and there is some reason to believe
that in children, as in adults, the rate of compliance is in fact even less
satisfactory across the board than that emerging from published studies.

Steps to improve compliance must be based on a recognition that the
problem exists, an identification of causal factors (which may lie with the
parent/guardian, the child or both) and understanding of those factors
that can induce a patient to take medication properly and a parent or
guardian to ensure that a drug is administered as prescribed.

Factors conducive to compliance in paediatric therapy

Factors conducive to compliance with prescribed drug regimens in chil-
dren may be summarized as follows:

Factor L ' Remarks

Demographic  Fewer children, older children
Parents married
* Higher level of parenta] education and income

Social Well-organized families with well-established routines
Few general family problems :
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Factor Remarks

Psychological Perception of disease sufficient
Constructive attitude to treatment
Knowledge of drug regimen

Disease Shorter duration of disease
Symptoms and signs requiring alleviation
Previous experience of same disease

Prescriber Small number of drugs prescribed
- Low frequency of dosage
Short course of treatment

Medication Drug immediately available
Explanation given by physician
Packaging unit and concentration adapted to child’s
needs
Labelling clear :
Dosage unit unambiguous (avoid “teaspoonsful”, etc.)
Form of drug acceptable to child (taste, etc.)

Pharmacist Drug prescribed by usual physician known to
pharmacist
Explanation given by pharmacist

Link between Good relation between physician and patient/parent

prescriber and Friendly approach

family Explanation of condition and total therapeutic
approach

Methods of increasing compliance

The methods of increasing compliance in individual cases are evident from
a study of the factors conducive to compliance, as listed above. Where one
irremediable defect is present (e.g. lack of parental cooperation) other
means may have to be adopted to ensure that compliance is adequate (e.g.
admission to hospital). Research on means of improving compliance in
paediatric treatment as a whole is clearly needed, and pharmacists, physi-
cians and the public will require education in this entire field, since the
extent of undercompliance is not sufficiently realized.
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PROBLEMS-OF PARTICULAR
THERAPEUTIC CLASSES OF DRUG

Drugs for the long-term treatment.of asthma
The physician

In the treatment of asthma, as in that of acute respiratory disease, a
tendency to overprescribe is observed among many doctors. One import-
ant element in avoiding unnecessary long-term therapy is a careful diag-
nosis, distinguishing between asthmatic and ' nonasthmatic forms of
obstructive respiratory disorder, since the latter, though they may be
recurrent, generally do not need continuous treatment at all. In the asth-
matic, the physician should realize the importance of selecting carefully the
smallest number of drugs needed to provide adequate relief, and the need
to reassess the efficacy of long-term treatment at intervals, since tolerance
may develop or the condition change to such an extent that modification of
the therapy is required. The use of fixed combination drugs should be very
critically reviewed, since most such combinations are illogical or at least
unsuited to any identifiable type of case. Where local treatment can be
used, it should be preferred to systemic therapy. The physician should
resist the temptation to undertreat the acute attack whilst overtreating the
underlying chronic condition, In choosing a drug for the asthmatic patient,
the physician should give greater weight to safety than to convenience of
administration, other things being equal.

The patient and his/her parent

The intensity of drug treatment for asthma is to a large extent a product of
the psychological state of the patient and his/her family. Whilst the
physician, as pointed out above, may tend to undertreat the acute attack,
the patient or his/her parent may well overtreat it by making excessive use
of the remedies that have been prescribed. The physician should provide
adequate therapy, but make it clear how dangerous it is to exceed the
dosage prescribed, and how important it is to call in medical help if the
normal therapy fails to provide sufficient relief.-

Asthmatics frequently take large numbers of symptomatic remedies
available over the counter; these are often of doubtful efficacy.

Research

In defining research goals in this field, one aim must certainly be to
find agents active systemically that are capable of preventing mass cell
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degranulation. In more general terms, the aim should be to reduce the level
of adverse reactions as compared with those associated with existing
products.

Regulation

Various types of drug used in this field require re-evaluation according to
current clinical pharmacological standards, since some are of value only in
particular types of case and others only in doses that produce unacceptable
adverse reactions. The long-term effects of some existing drugs on growth
and development in children are still not sufficiently clear.

In reviewing the claims of new drugs submitted for licensing in this
area, products that appear to be of value only in a small proportion of cases
should be viewed critically, since in view of the frequency and rapidity of
spontaneous recovery they may in fact be totally inefficacious.

The possible development of tolerance to drugs intended for long-term
use should have been examined before they were accepted for marketing.

The situation of over-the-counter asthma remedies and the type of
labelling permitted for these products in many countries need to be recon-
sidered since, as pointed out above, many asthmatics tend to employ these
products together with their prescribed medication.

Specific drugs

1. Bronchodilators. Long-term treatment with bronchodilators, even
where they are used to excess, does not appear to have harmed children,
but the question continues to require study. If a bronchodilator is consi-
dered to be the drug of choice in a given child, careful reassessment of the
response at regular intervals is needed, using simple pulmonary function
measurements, particularly since the degree of asthma in children can
change considerably as time proceeds.

2. Methyixanthine derivatives. It is important to study not only the
kinetic properties in different age groups but also the range of variation,
which appears to be considerable. In the individual patient, the physician
should regularly check blood levels. .

3. Corticosteroids. Despite their great value in the acute condition
and when given locally, prolonged systemic use of these drugs in the
asthmatic chiid should wherever possible be avoided in view of their gross
adverse effects, including those on growth.

4. Anticholinergic drugs. These are of value only in selected cases.
Side effects may cause problems unless these drugs are given topically.
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5. Antihistamines. The use of these drugs in the asthmatic child is
traditional in some countries but their usefulness is limited, perhaps to a
particular type of case, and this therapeutic approach requires re-
assessment.

6. Expectorants. These appear to be of little or no value in
the asthmatic. \ :

7. Combinations of bronchodilator beta-agonists and methylxanthines.
When these two types of drug are used together, no more than an additive
effect can be anticipated, and it will sometimes be found that a single drug,
given in an adequate dose, will suffice. The combination is justifiable
where it enables side effects to be reduced, but the dose of each drug must
in that case be selected individually, i.e. fixed combinations should not be
used. The correctness of using either type of drug during the first year of
life is questionable and requires further study. .

Anticonvulsants

Anticonvulsant drug therapy should only be instituted after the prescrib-
ing physician has duly considered the risk-benefit ratio. An appropriate
decision requires an assessment of the severity of the problem, the prob-
ability that drugs may help, the likelihood of adverse effects, and the
possibility that an alternative therapy might be safer and more effective.
However, because seizures are dramatic events causing marked emotional
reactions, such consideration is frequently limited, and a drug that has
suppressed the initial episodes may be continued for a long period without
the alternatives having been considered. )

The decision, even as to initial therapy, is not helped by the question-
able validity of animal studies, the lack of human studies in which treat-
ments have been compared, and the inadequate and nonspecific classifi- -
cation of patients in studies that have been reported. Initial therapy is
therefore frequently empirically based, although there is now some agree-
ment as to the first and second choice drugs for most seizure types.

Relative choices for given seizure types would be expected to change
with time as a result both of new drug introductions, and the increasing
availability of reports on comparative studies, efficacy and adverse effects;
to some extent, this seems to have been the case in the past. The evaluation
of anticonvulsant drugs is, however, particularly difficult as the effect on
the frequency of convulsions is only one aspect of the risk-benefit
equation — more subtle effects on cognitive function and personality may
not even have been considered in formulating the conclusions in published
reports.

Short-term controlled studies can be used to evaluate the effectiveness
of such drugs in general terms, and to assess the commoner adverse effects.
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There is, however, a pressing need for more long-term stratified evaluation
in which both old and new anti-epileptic drugs are compared with each
other. Such comparisons are essential in order to determine continuing
effectiveness, long-term adverse effects or rare complications, and the
particular suitability or unsuitability of individual drugs for various
patient subgroups.

Animal models for the study and comparison of anti-epileptic drugs
are currently of uncertain and unproven value and need to be further
developed.

Adverse reaction monitoring

Voluntary systems for the reporting of adverse effects have met with
limited success. It may be difficult to distinguish certain adverse effects
from symptoms of the disease, since untreated control groups are hard to
find. Adverse effects of drugs that have been on the market for years (e.g.
sodium valproate) have only recently been reported.

Theoretical improvements in intensive surveillance, recorded release,
record linkage and prescription perusal systems may help in monitoring
anticonvulsant drugs for continuing efficacy and adverse effects, and a
reasonable comparison between drugs may then be made. The selection of
methods will depend particularly upon their cost-effectiveness and the
speed with which they can provide early warnings.

Modified products and new compounds

Modifications to anti-epileptic drugs will require careful re-evaluation,
since apparent improvements (e.g. in bioavailability) may substantially
affect efficiency and safety and are not necessarily to the benefit of the
patient.

Where new anti-epileptic drugs are assessed it is important to obtain
data on their excretion in breast milk so that the acceptability of breast-
feeding where these compounds are in use can be assessed. As a general
rule, levels of these drugs appear to be too low to affect the infant, but there
may be exceptions.

Antibiotics
The use of antibiotics in children is characterized particularly by:

1. The susceptibility of the young to certain adverse reactions that do
not occur in adults. Sometimes this has led to large-scale problems,
e.g. damage to the teeth by tetracyclines. In all these instances alternative
antibiotics are available, yet massive use of contraindicated antibiotics has
been difficult to eradicate.
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2. The changing pattern of bacterial infection as a child grows older,
which makes careful individualization of treatment necessary. Problems
encountered in the treatment of sepsis and meningitis of the neonate
illustrate clearly the differences from the corresponding adult conditions
as regards the organisms responsible and the proper approach to
treatment. :

3. The particular kinetics of some antibioticsin the young. The amino-
glycosides appear to be relatlvcly less nephrotoxic in the very young and
recent experimental work suggests that this may be due to pharmaco-
kinetic factors, though clinical evidence is still limited. In other instances,
clearly, kinetic factors may render an antibiotic more toxic in the young or
affect the optimal dosage. Currently available techniques render such
studies possible without undue risk.

Since the reputation of the antibiotics as safe drugs appears to be in
part responsible for their widespread and indiscriminate use in the young,
which has in some instances proved catastrophic, medical training should
place much greater emphasis on the problems of antibiotics in children. A
critical approach to prescribing is essential, with individualization of
treatment, use of intermittent rather than continuous therapy where poss-
ible, and virtual avoidance of certain agents hitherto w1dely used, except
where they are acutely needed.

“Since paediatric infectious disease is now a specific subspecialty, an
mterdlscnplmary approach will often be des1rable in the treatment of
diseases in this field.

The pattern of sensitivity of pathogemc bacteria to antibiotics is likely
to differ considerably between institutions, and local epidemiological sur-
veillance is therefore needed in order to establish appropriate local antibio-
tic policies.

Cytostatics

The use of cytostatic therapy in children has in the past tended to be
empirical, the risk-benefit ratio of individual cytostatics in the young often
being unclear. However, very considerable progress has been made in the
treatment of cancer in children, and efforts are currently being made to
conduct systematic comparative studies. This trend should be encouraged.

Difficulties in the proper assessment of cytostatic drugs in children
result largely from the fact that individual types of cancer in the young are
rare, so that it is difficult to constitute large and homogenous series for
study. Response to therapy can be sudden and highly unpredictable.
Ethical considerations sometimes render systematic comparative study
impossible, and the need for secondary and supportive therapy complicates
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the interpretation of results. Nevertheless, an attempt has to be made to
carry out, subject to these constraints, the appropriate stages of clinical
investigation with any new cytostatic drug if the oncologist is to obtain the
information needed to treat his young patients within the limits imposed
by a narrow therapeutic index. European and other forms of international
collaboration are increasingly rendering it possible to perform well-
planned studies on an adequate scale.

Because new cytostatic agents are continually being introduced and the
fact that certain risks of cytostatics used in children only become evident
after a very long period of use, careful reassessment of the acceptability of
existing drugs and drug combinations in this field is needed. Long-term
follow-up of patients recovering from the curable malignant conditions of
childhood is essential in this connection.

Analgesic/antipyretic drugs

Fever is the commonest condition that the physician is called upon to
examine and treat in a child. It is often possible to avoid more than
occasional antipyretic drug treatment by detecting and eliminating the
cause of the pyrexia. It should be borne in mind that pyrexia in children can
be beneficial as a defence mechanism, whereas drugs are always toxicto a
certain extent. In young infants, pyrexia can often better be treated by
general measures (sponging) than by administering drugs. '

Many drugs, old and new, are used for their analgesic/antipyretic effect
in children, and the pattern of drug use differs in different countries. Of the
compounds most commonly used and traditionally regarded as ‘“‘simple
analgesics’’, only two, namely aspirin and paracetamol (acetaminophen),
have been rigorously evaluated in children. Both lower temperature in a
similar manner and appear to be equally effective. There are, however,
marked differences between them as regards their pattern of toxicity and
the pathways of elimination during the various phases of childhood. In
normal doses, paracetamol has an extremely low toxic potential and,
whilst moderate overdosage in adults can prove rapidly lethal (hepatotox-
icity), there is evidence that children are relatively less susceptible to this
complication, though with large enough doses it will occur. In most
countries, aspirin remains the leading cause of childhood poisoning, fre-
quently caused by accumulation through saturation of the major meta-
bolic pathways of elimination. Aspirin has a number of other undesirable
effects that can cause problems in children, including its influence on
haemostasis and its considerable potential for damage to the gastrointesti-
nal mucosa and bleeding. Unless the anti-inflammatory effect of aspirin is
required, paracetamol may therefore be considered the more rational
agent for use in infants and children.
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Aspirin and paracetamol have been used. in combination and also
alternately; neither of these dosage regimens has been critically examined.
Of particular importance is the question of the complex picture of intoxi-
cation that arises where both drugs have been taken, and the most effective
means of dealing with it. Similar considerations apply to any other fixed or
ad hoc combinations of analgesic agents that are employed.

A number of older drugs of this type has not been assessed at all, either
inadults or children. Since the prohibition of phenacetin in many countries
could result in wider use of these agents, it is essential that their efficacy
and safety should be reviewed. Until this has been done, these older drugs
cannot be recommended for use in children at all.

In this and future work the problem likely to be encountered is that the
means available for evaluating analgesic activity in children are still very
inadequate and that methodological work on this problem is required.

RECOMMENDATIONS?

A. Need for investigations

1. Itisof vital importance that current knowledge of the effects of drugs in
children, including the foetus, should be substantially improved and
expanded This will involve, on the one hand, much additional study of the
science of developmental and paediatric pharmacology as a whole and, on
the other, practical studies on individual drugs and drug groups.

2. The study of adverse reactions in children requires greater emphasis.
This will involve both large-scale and intensive monitoring, post-
marketing surveillance and spontaneous reporting to a greater extent than
hitherto. There is a particular need for a chain of intensive monitoring
centres to be established in countries where conditions of medical practice
and therapeutic traditions differ. There-is an equally pressing need for
methods to be worked out for very long-term studies to detect any adverse
effect of drugs on growth and development in children.

3. Studies of drug utilization in children are currently lacking in many
countries; since patterns of use differ substantlally from those in adults,
such studies are urgently needed.

- @ These recommendations are‘applicable to the entire field of paediatric drug therapy. A
number of specific conclusions and recommendations bearing on particular therapeutic
classes of drug will be found where these drugs are discussed.
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B. Investigational ethics

4. Theethical problems that arise in the study of drugs in children are not
so difficult as to render such research impossible, but they do impose
constraints upon it in relation to the matters to be studied, the process of
decision-making in connection with proposed investigations, and the
technical means to be employed. It is highly desirable that internationally
agreed ethical standards applicable to drug studies in children should be
established. The introduction of these standards at the national level can
be entrusted to professional or official bodies, as appropriate. It will be the
responsibility of national legislation to ensure that drug trials in minors are
carried out with due regard to their importance but also with due respect
for the rights and interests of the trial subjects.

5. No investigation should be undertaken in a child until:

(a) the investigator has satisfied himself that the risk-benefit ratio
(even in cases where no benefit will accrue to the trial subject himself) is
acceptable;

(b) this conclusion has been confirmed by impartial bodies (e.g. ethi-
cal committees);

(¢) informed consent has been obtained from the parent or guardian;

(d) the child himself/herself has been informed in a manner approp-
riate to-his/her age and understanding; the fact that a child may not be
legally competent to give consent, either alone or together with the parent
or guardian, should not prevent the investigator from respecting any
refusal or protest from a child sufficiently old to express his/her view.

C. Techniques

6. Instudyingindividual drugs in children, the age groups to be examined
should be carefully selected in the light of known changes in physiological
function and drug sensitivity during childhood and the age groups and
purposes for which the drug in question is intended.

7. A great deal can be done to minimize drug exposure, risk and discom-
fort during drug studies in children by making use of current techniques of
optimizing study design and by employing noninvasive investigational
methods already available. The further development of such approaches
should be strongly encouraged.

D. Responsibilities

8. The responsibility for promoting developmental pharmacology as a
basic science clearly lies with the scientific and medical community. Health
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authorities can, however, play a role within the framework of their
respons:blhty for the development of clinical pharmacology Drug control
agencies can also play-a part by indicating where gaps in current knowl-
edgc create practlcal problems

9 The initiative in'the performance of studles to deﬁne the usefulness of
entirely new drugs and products in children of various ages will normally
be taken by the manufacturer who has undertaken the development of the
compound in other respects, though it is reasonable to anticipate that the
burden of work and expense shiould be shared with those medical insti-
tutions most capable of undertaking it. Drug regulatory agencies should
insist that this work is performed at an appropriate stage with a new drug’
that is likely to be of value in children, and that adequate and up-to-date
information, based on the conclusions of this work, is provided to phys-
icians, e.g. in the data sheet. Where drugs are not intended for use in
children, the reasons should be specifically stated.

In this connection, studies that can provide at least a theoretical basis
for administering or avoiding drugs during pregnancy and lactation
should also be undertaken; they will include studies of placental transfer
and of excretion in milk. Much work relevant to these issues will necess-
arily be undertaken in ammals

10. For the many already ex1st1ng drugs that are used in chrldren yet have
never been adequately studied in this-age group to determine kinetic
patterns, efficacy and safety, drug regulatory agencies should collaborate
internationally so as to ensure that such studies are undertaken in appro-
priate centres without unnecessary duplication.

E. The prescriber

11. Despite the pressure on the medical curriculum, there is a need for the
medical student to gain a greater insight than hitherto into the principles
applicable to the drug treatment of children, if the efficacy and safety of
paediatric treatment are to be improved. This emphasis on general prin-
ciples is more important than a more extensive training in the paediatric
use of individual drugs, since knowledge in the latter field is constantly
changing and it is of primary importance that the practising physician
learns to deal crmcally but constructively with new drugs as they become
available, interpreting the information avarlable on them in the light of
what he knows of a child’s reactions to drugs. ° '

12. Essential information on the use of individual drugs in children should
be communicated to, physicians through data sheets and, where appro-
priate, in other ways. Data sheets currently fail in many cases to provide
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any information whatsoever in this respect. Whenever a drug is to be used
in various paediatric age groups, a clear indication of the dosage should be
given, e.g. based on body weight, but with restrictions or modifications as
needed. Other sections of the data sheet may also require to be sup-
plemented so as to cover the particular situation of children, e.g. as regards
dosage intervals, adverse reactions and interactions.

13. Many prescribers clearly do not realize to what extent the actual use of
drugs deviates from the pattern prescribed (“noncompliance’’). Both phys-
icians and pharmacists can improve compliance to some extent and should
be shown how to do so. Whilst this problem is not unique to paediatric
therapy, the particular need to adhere to prescribed therapy in this age
group, in the interests of effective and safe treatment, is evident.

14. Paediatric therapy can be simplified and compliance considerably
improved if paediatric dosage forms of drugs intended for use in children
are made available.

F. The public

15. Package inserts and similar documents directed to the public and
relating to prescription drugs should include clear statements with respect
to the use of these drugs in children, though it should be made clear that
this information is intended to supplement and not to supplant that
provided by the prescriber and pharmacist. The need for compliance with
the physician’s instructions should be stressed.
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of Cologne, Federal Republic of Germany

2 Pparticipation expenses not paid by WHO.
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Manufacturers, Cologne, Federal Republic of Germany
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Dr L. Soyka,” Director, Clinical Pharmacology, Mead Johnson
Pharmaceutical Division, Evansville, USA

Dr M. Stanulovic,” Department of Pharmacology and Toxicology,
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Temporary advisers

Mrs 1. Agenis, National Corporétion of Pharmacies, Stockholm,
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Dr B.M. Assael, IT Department of Paediatrics, Faculty of Medicine,
University of Milan, Italy

Dr Benz-Lemoine, Service de Pédiatrie, Centre hospitalier régional de
- Nancy, France

Professor L.O. Boréus, Head, Department of Clinical Pharmacology
and Paediatrics, Karolinska Hospital, Stockholm, Sweden

a Participation expenses not paid by WHO.
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Professor H. Dengler, University Medical Clinic, Bonn-Venusberg,
Federal Republic of Germany (Chairman)

Dr M N.G. Dukes Vice-Chairman, Netherlands Committee on the
Evaluation of Medicines, Rijswijk, Netherlands (Rapporteur)

Professor J. Elis, Head, Division of Clinical Pharmacology, Institute of
Pharmacology, Czechoslovak Academy of Sciences, Prague,
Czechoslovakia

Professor A. Eser Faculty of Law Un1vers1ty of Tubmgen Federal
Republic of Germany

‘Dr C. Gaudich,” Federal Ministry for Youth, Family Affairs and

Health, Bonn, Federal Republic of Germany

Professor E. Gladtke, Director, Children’s Hospital of the University
of Cologne, Federal Republic of Germany

Professor L. von Manger-Konig,? Special Consultant on Medical
Affairs for the Federal Ministry of Youth, Family Affairs and
Health, Bad Honnef-Rhondorf, Federal Republic of Germany

Dr G. Rylance, Consultant in Paediatrics and Paediatric Clinical
Pharmacology, Children’s Hospital, Birmingham, United
Kingdom

Dr V. Tatochenko, Senior Scientific Worker, Institute of Paediatrics,
Academy of Medical Sciences of the USSR, Moscow, USSR

DrS.J. Yaffe, Director, Centre for Research for Mothers and Children,
National Institute of Child Health and Human Development,
National Institute of Health, Bethesda, MD, USA
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Therapeutic Substances

 DrA.H.W. Wahba, Dlrector Development of Comprehensive Health
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