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1. Introduction
 Objective

The objective of this guideline is to present a recommended way of thinking in examining the
need for toxicity study using juvenile animals, planning of the study when it is conducted, timing to
conduct the study and the use of study results in pediatric drug development. As it is not
necessarily required to adhere to the methods described hereafter, those who would plan the study
should give due consideration of its scientific validity for safety evaluation.

* Background
So far, while some drugs have been used in the paediatric population, it was often the case that

their efficacy and safety were extrapolated just by clinical studies in adults and nonclinical studies
in mature animals. Because pharmacokinetics and sensitivity to drugs in the paediatric population
are different from those of adults in some caces and organs/functions are in a state of development,
it is necessary to consider the effects of the drugs specific to the paediatric population. Depending
on the type and the dose of drugs, they may not have efficacy in the paediatric population, or may
give serious side effects’ ?. Recognition on the importance of pediatric drug development is
increased in recent years, in order to make more reliable assessments, paediatric clinical studies
have been promoted’ ). Since juvenile animal toxicity study is valuable as a test system that can
investigate the toxicity level compared to that in mature animals, the presence of any toxicity
specific to juvenile animals which is not normally seen in mature animals, and the effects on
organs/functions development, the study is considered to contribute to the risk minimization in the
paediatric clinical use .

* Scope of application

This guideline is applied to the case of paediatric drug development which is newly advanced.
ICH M3 should be consulted for the relationship of toxicity studies with juvenile animals to
paediatric clinical studies ®.  For biotechnology-derived pharmaceuticals, principles shown in
ICH S6 guideline should be consulted and for anticancer pharmaceuticals, ICH S9 guideline should

be followed® .

2. Examining the Necessity of Study
» Points to consider upon examination

When examining the implementation of juvenile animal toxicity studies, things that should be
considered are the results of clinical studies and post-marketing surveillance in adults, information
on the usage in the paediatric population, the age of the paediatric population to which the drug is
being applied, comparison of the paediatric population to which the drug is applied with juvenile
animals (toxicity target, the development of organs/functions, and difference in pharmacokinetics),
content of the package of existing non-clinical studies , and the data of drugs which fall into the
same pharmacological category.
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« Cases when juvenile animal toxicity study is recommended

A juvenile animal toxicity study should be conducted, when there is not sufficient safety
information for clinical studies in paediatric populations after the careful examination of the drug
safety based on the available nonclinical study results with mature animals and the clinical results
including clinical studies in adults and post-marketing surveillance with the age group to which the
drug is applied and the design of the paediatric study in mind.

3. Planning of Study
* Purpose of study

The purpose of juvenile animal toxicity study is to ascertain whether the toxicity level compared
to that in mature animals, the presence of any toxicity specific to juvenile animals which is not
normally seen in mature animals, and the effects on organs/functions development.

» Consideration points _at the time of planning
In designing a juvenile animal toxicity study, an important point that should be considered is the

suitable age (developmental stage) of the intended paediatric population. Even with the identical
drug, the content of the juvenile animal toxicity study that should be performed will differ
according to the age to which the drug is applied. Being aware of the organs/functions in
development in the target paediatric population (e.g. nervous system® ?, reproductive system® ¥,
skeletal system'?, respiratory system', immune system'?, urinary system'”, cardiovascular
system'?, metabolic system'” '®) and the stage of their development, administration and
examination in the test animals should be performed at the corresponding timing to that in humans.
As for the period of administration to the test animals, do not apply absolute number of days in
clinical exposure to it, but to establish it in view of the developmental stage of organs/functions in
animals which corresponds to that in humans. Since the effect of exposure on developing
organs/functions may be observed even after the completion of their development, evaluation after
the completion of organ development would also be useful depending on the type of toxicity. The
possibility that stronger toxicity may develop in conditions where organs/functions are immature
should be considered. Also, the study with juvenile animals is often accompanied by technical
difficulties and the accuracy of study is strongly influenced by the laboratory technique, a plan that
can be technically performed without fail should be developed.

» Study Design
Designs of juvenile animal toxicity studies are not routinely. The studies should be planned taking

into account to the designs which suite their purposes or the data obtained. If data from nonclinical
studies in mature animals and clinical studies in adult or the data from drugs which fall into the
same pharmacological category are insufficient, the study designs using juvenile animals should be
considered to detect a board range effects of the drugs. If the data obtained suggest concerns about
effects on specific organs/functions, the study designs should be considered to focus on detection of
effects on the organs/functions. It is principle that nonclinical safety studies using juvenile animals
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are conducted in accordance with GLP.

 Animals (species, gender, number, and grouping)

It is preferable that animal species and strains in which there are adequate existing nonclinical
data be selected. It makes it much easier to compare toxicities between mature and immature
animals if the same species and strains as those of mature animals in toxicity study are used.
Normally, toxicities can be evaluated by using males and females from a single species. In
general, rodent is used. In some case, it is possible to evaluate by single gender when specific
organs/functions are investigated, or non-rodent would be used when evaluation in rodent is
difficult.

The number of animals should be settled in consideration of the accuracy of evaluation and the
3R (reduce/refine/replace) principles. As for the method of grouping of preweanling animals, it is
desirable to give consideration to prevent animals in a control group from being exposed by the test
drug, and also to give care to avoid having specific genetic factors of foetal animals be unevenly
distributed to a particular group.

» Administration (route, frequency, dose level, timing to start, and period)

The route and frequency of administration are determined by reference to the clinical application
of the drug. It can be changed, however, based on kinetics data in mature animals with
consideration to technical accuracy.

For dose level selection, the information about studies in mature animals and dose finding studies
with juvenile animals is useful. It is desirable that the dosage level in the study is set so as to be
able to identify toxic level and dose-response relationship. The dose where slight signs of toxicity
in juvenile animals or toxicity in mature animals are observed is recommended as a high dose.
Attention should be given, however, that the onset of serious toxicity, in some cases, can make it
difficult to find toxicity specific to juvenile animals, degree of its toxicity, and effects on the
development of organs/functions, which are original purposes of the juvenile animal study. It is
also recommended to establish dose levels with a view to facilitate a comparison including
exposure levels to mature animals. It is not always required to determine the
non-observed-adverse-effect level (NOAEL) in the juvenile animal toxicity study, though, in the
case of dose finding study where toxicity profile in juvenile animals can be predicted to differ
substantially from that in mature animals, it is useful to determine the NOAEL.

Suitable timing to start administration in juvenile toxicity study should be selected individually
for detection of toxicity in accordance with the age of the paediatric population to which the drug is
being applied, examination range of drug effects , the developmental stage of targeted
organs/functions.

The period of administration is considered to be possible up to the time of administration start in
toxicity study with mature rodent animals except the concern that the drug targets specific
organs/functions. It is important to closely evaluate combined results of toxicity studies in both

33



juvenile and mature animals. In a case of the concern that the drug targets specific organs/functions,
the drug is administered through the developing stage of organs in the test animals which
corresponds to the developing stage of organs/functions in humans by reference to the information
on the result of study in mature animals as well as other drugs fall in the same pharmacological
category. In monkeys , development of nerve and reproductive systems takes longer time, it is
impractical to make evaluation until after the completion of organ development, an appropriate way
of evaluation is necessary to be considered.

» Examination (items, timing, reversibility)

Items for examination should be selected with reference to toxicity target organs in mature
animals and in view of the objective of juvenile animal study to evaluate effects on the
development of organs/functions adequately. The focus should be on the organs/functions grow
and develop postnatally such as nervous, reproduction, skeletal, respiratory, immune, urinary,
cardiovascular and metabolic systems.  The timing of examination should be established in
consideration of the period of administration and the duration of organ development so as to obtain
information about the effects on the development and its reversibility. In a case of detecting wide
range effects of drugs, items and timing of examination in repeated-dose toxicity study and studies
on prenatal and postnatal development and maternal function should be referred to. In a case of
detecting effects of drugs on specific organs/functions, a wide range of examination items is not
necessarily required. Together with at least performance signs and body weight, examination
items specific to the detection of targeted toxicity should be selected, and reversibility should also
be considered when the targeted toxicity is developed.

* Toxicokinetics :
In order to confirm whether there is a difference in exposure in juvenile animals and mature
animals, toxicokinetics should be performed in juvenile animal toxicity studies.

4. Timing of study
ICH M3 guideline should be consulted with regard to the timing to conduct studies'”.  Juvenile

animal toxicity study is not required for all the drugs across the board. The need to conduct
studies, however, should be determined before starting paediatric clinical studies. In the case
where study with juvenile animals is judged to be necessary, the assessment of a juvenile animal
toxicity study should be completed before the start of paediatric clinical studies. In addition, it is
desirable to be able to use the results of repeated-dose toxicity studies in mature animals at the time
when the juvenile animal toxicity study is initiated. The information about the study on prenatal
and postnatal development and maternal function should be referred to, if it is available. To
investigate the adverse events observed in clinical studies, in some cases, it may be useful to
reconsider the toxicity study with juvenile animals.

5. Use of Test Results

Results of juvenile animal toxicity study may be practically used to the development of paediatric
medicinal products with comprehensive evaluation of the nature and level of toxicity, reversibility
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of toxic effects, presence of biomarkers, and benefit/risk, etc. For example, they may affect
whether to conduct paediatric clinical studies as well as their study designs. At the time of
marketing authorisation application, a summary of study is submitted as part of a dossier (CTD),
which may be reflected in the description of package leaflets or interview forms and also be
associated with the selection of survey items in the post-marketing surveillance.
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