Products

Generally, any parent compound and its major
metabolite(s) that achieve systemic exposure or are
expected to reach the systemic circulation in humans
should be evaluated in safety pharmacology studies.
Evaluation of such effects of major metabolites is ofien
accomplished through studies of the parent compound in
intact animals. If the major human metabolite({s) is (are}
found to be absent or present only at relatively low
concentrations in animals, assessment of the effects of such
metabolite(s) on safety pharmacology functions should be
considered. When metabolites from humans are known to
substantially contribute to the pharmacological actions of
the parent compound, if may be important to test such
active metabolites. When the in vivo studies on the parent
compound have not adequately assessed metabolites, the
tests of metabolites may often use in viiro systems based on
practical considerations.

In vitro or in vivo testing of the individual isomers should
also be considered when the product contains the mixture.,
Safety pharmacology studies with the finished product
formulation(s) are only necessary for formulations that
substantially  alter the  pharmacokinetics  and/or
pharmacodynamics of the active substance in comparison
to those previously tested (i.e. through active excipients
such as penetration enhancers, liposomes, and other
changes such as polymorphism).

2.7 Safety Pharmacology Core Battery

The purpose of the safety pharmacoclogy core battery is to
investigate the effects of the test substance on vital
functions. In this regard, the cardiovascular, respiratory and
central nervous systems are usually considered the vital
organ systems that should be studied in the core battery. In
some instances, based on scientific rationale, the core
battery may need to be supplemented (see also section 2.8)
or may not need to be implemented (see aiso section 2.9).
The exclusion of certain test(s) or exploration(s) of certain
organs, systems or functions should be scientifically

justified.

2.7.1 Central Nervous System

Effects of the test substance on the central nervous system
should be assessed appropriately. Motor activity, behavioral
changes, coordination, sensory/motor reflex responses and
body temperature should be evaluated. For example, a
functional observation battery (FOB) (3), modified Irwin’s
{4), or other appropriate test (5) may be used.

2.7.2 Cardiovascular System

Effects of the test substance on the cardiovascular system
should be assessed appropriately. Blood pressure, heart rate,
and the electrocardiogram should be evaluated. In vitro
and/or ex vivo methods including electrophysiology should
alsc be considered. (Note 3)

2.7.3 Respiratory System

Effects of the test substance on the respiratory system
should be assessed appropriately. Respiratory rate and
depth should be evaluated. In most cases, clinical
observation of animals to assess these parameters should be
adequate, while in other instances (e.g. pharmaceuticals
targeting or directly delivered to the respiratory system)
instrumented methods may be preferable.

2.8 Safety Pharmacology Studies Conducted as Necessary

Adverse reactions may be suspected based on the

pharmacological properties of the test substance.
Additionally, concerns may arise from the safety
pharmacology core battery, clinical trials,

pharmacovigilance, experimental in vitro or in vivo studies,
or from literature reports. When such potential adverse
reactions raise concern for human safety, then these should
be explored in follow-up or supplemental safety
pharmacology studies, as appropriate.

2.8.1 Follow-up Studies For Safety Pharmacology Core

Battery

Follow-up studies are meant to provide a greater depth of
understanding than, or additional knowledge to, that
provided by the core battery on vital functions. The
following lists are not meant to be comprehensive or
prescriptive, and the test systems are decided on a case-by-
case basis after considering factors such as existing non-

clinical or human data. In some cases, it may be more

appropriate to address these effects in the conduct of other



non-clinical and/or clinical studies.
2.8.1.1 Central Nervous System

Behavioral pharmacology, learning and memory, specific
ligand binding, neurochemistry, visual, auditory and/or
electrophysiology examinations etc.

2.8.12 Cardiovascular System

Cardiac output, ventricular contractility, vascular resistance,
the effects of endogenously released and/or exogenously
administered neurotransmitters on the cardiovascular
responses etc.

2.8.1.3 Respiratory System

Tidal volume, bronchial resistance, compliance, pulmonary
arterial pressure, blood gases etc.

2.8.2 Supplemental Safety Pharmacology Studies
Supplemental studies are meant to evaluate organ system
functions not addressed by the core battery or repeated dose
toxicity studies when there is a cause for concern.

2.8.2.1 Renal/Urinary System

Effects of the test substance on relevant renal parameters
should be assessed. For example, urinalysis including data
for volume, specific gravity, osmolality, pH, fluid/electro-
Iyte balance, proteins, cytology and blood chemistry
determinations such as BUN, creatinine and plasma
proteins may be used.

2.8.2.2 Autonomic Nervous System

Effects of the test substance on the autonomic nervous
system should be assessed. For example, binding to
receptors relevant for the autonomic nervous system,
agonist or amtagonist responses in vivo or in vitro, direct
stimulation of autonomic nerves and measurement of
cardiovascular responses, baroreflex testing, and heart rate
variability may be used.

2.8.2.3 Gastrointestinal System

Effects of the test substance on the gastrointestinal system
should be assessed. For example, gastric secretion,
gastrointestinal injury potential, bile secretion, transit time
in vivo, ileal contraction in vitro, gastric pIl measurement

and pooling may be used.

2,824 (ther Organ Systems

Effects of the test substance on organ systems not

investigated clsewhere should be assessed when there is a
reason for concern. For example, dependency potential,
skeletal muscle, immune and endocrine functions may be
investigated.
2.9 Conditions Under Which Studies Are Not Necessary
Safety pharmacology studies may not be necessary for
locally applied agents {e.g. dermal or ocular} where the
pharmacology of the test substance is well characterized,
and where systemic exposure or distribution to the vital
organs is demonstrated 1o be low.
Safety pharmacology studies prior to the first
administration in humans may not be necessary for
cytotoxic agents for treatment of end-stage cancer patients.
For cytotoxic agents with novel mechanisms of action,
there may be value in conducting safety pharmacology
studies,
Safety pharmacology core battery studies may be reduced
or climinated for biotechnology-derived products that
achieve highly specific receptor targeting. In this case,
relevant safety pharﬁlacology endpoints should be
evaluated in toxicology and/or pharmacodynamic studies.
There may be additional exceptions where safety
pharmacology testing is not necessary, for example, in the
case of a new salt having similar pharmacokinetics and
pharmacodynamics. .
2.10 Timing Of Safety Pharmacology Studies In Relation
To Clinical Development
When planning a safety pharmacology program Section 2.9
should be reviewed to determine whether or not specific
studies are necessary,.
2.10.1 Prior To First Administration In Humans
The effects of a test substance on the functions listed in the
safety pharmacology core battery should be investigated
prior to first administration in humans. Any follow-up or
supplemental studies identified as necessary based on a
cause for concern should also be conducted. Information
from toxicology studies adequately designed and conducted
to address safety pharmacology endpoints may reduce or

eliminate the nced for separate safety pharmacology

studies.



2.10.2 During Clinical Development

Additional investigations may be warranted to clarify
observed or suspected adverse effects in animals and
humans during clinical development.

2.10.3 Before Approval

Safety pharmacology effects on systems listed section 2.8
should be assessed prior to approval unless not warranted,
in which case this should be justified. Available
information from toxicology studies adequately designed
and conducted to address safety pharmacology endpoints,
or information from clinical studies, may support this
assessment and replace safety pharmacology studies.

2.11 Application Of Good Laboratory Practices

It is important to ensure the quality and reliability of the
studies.  This is normally accomplished through the
conduct of the studies according to GLP. Due to the
unique design of some safety pharmacology studies it may
not be feasible to conduct these in accordance with GLP.
It has to be emphasized that data quality and integrity in
safety pharmacology studies should be assured even in the
absence of formal adherence to the GLP Principles. When
studies are not conducted in accordance with GLP, study
reconstruction should be assured through adequate
documentation of study conduct, including archiving of
data. Any study or study component not conducted
according to GLP should be adequately justified and the
potential impact on evaluation of the endpoint should be
explained.

The safety pharmacology core battery is normally
conducted under GLP.  Follow-up and supplemental
studies should be conducted in accordance with GLP to the
greatest extent feasible. Safety pharmacology investigations
can be part of toxicology studies; in such cases these
studies would be conducted in accordance with GLP.
Primary pharmacodynamic studies do not need to be
conducted according to GLP.

Secondary  pharmacodynamic  studies, where their
objectives differ from safety pharmacology studies, do not
need to be conducted according to GLP.

Safety pharmacology studies conducted as general screens

in the absence of specific cause for concern do not need to

be conducted according to GLP.

3. NOTES

1. General pharmacology studies have been considered an
important component in drug safety assessment. General
pharmacology studies were originally referred to as those
designed to examine effects other than the primary
therapeutic effect of a drug candidate. Safety pharmacology
studics were focused on identifying adverse effects on
physiological functions. All three regions have accepted
data from general pharmacology studies (Japan and EC) or
safety pharmacology studies (USA) in the assessment of a
marketing application. The Japanese Ministry of Health and
Welfare (MHW) issued the “Guideline for General
Pharmacology “ in 1991. In this MHW guideline, general
pharmacology studies include those designed to identify
unexpected effects on organ system function, and to
broaden pharmacological characterization (pharmacological
profiling). However there has been no internationally
accepted  definition  of the  terms  “primary
pharmacodynamics”, “secondary pharmacodynamics™ and
“safety pharmacology™. The need for harmonization of the
nomenclature and the development of an international
guideline for safety pharmacology has been recognized.

2. Studies on the mode of action and/or effects of a
substance in relation to its desired therapeutic target are
primary pharmacodynamic studies. Studies on the mode of
action and/or effects of a substance not related to its desired
therapeutic target are secondary pharmacodynamic studies
(these have sometimes been referred to as  general
pharmacology studies).

3. More specific detailed guidance may follow as an Annex
Submission of

to this document as the science progresses.

data to support the use of these methods is encouraged.
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A U.S. PERSPECTIVE ON PEDIATRIC DRUG DEVELOPMENT

Stephen P. Spielberg, MD, PhD
Vice President, Pediatric Drug Development
Janssen Research Foundation
Titusville, NI

My talk today will focus on three aspects of current pediatric drug development activities in the United States:

1. Impacts of the FDA Modemization Act (FDAMA) and the 1998 FDA Pediatric Rule
2. Function of the Pediatric Pharmacology Research Unit (PPRU) Network established by the National Institute of Child
Health and Human Development (NICHD)

3. Ethical issues in pediatric clinical trials

FDAMA and the Pediatric Rule

The FDAMA legislation, passed by Congress in 1997, provides an incentive (6 months extension of marketing exclusivity)
for pediatric studies done by drug manufacturers. The underlying rationale for this approach is that: pediatric studies are
complex and often costly; the market for most drugs in the pediatric population is small; a financial incentive would raise the
priority of pediatric programs within companies and encourage competition among companies to do pediatric studies, and to
have their drugs labeled for children. The FDA first established a list of marketed drugs for which pediatric information
was lacking and needed in the drug label. Companics then were asked to submit proposed pediatric studies that would
provide meaningful new information about their drugs. The FDA then issues formal *request letters™ specifving the details
of studies, which, if completed prior to the time of expiration of market exclusivity for the drug, would qualify for the in-

centive.

The details of the request letters can be negotiated and the final requests form the basis of assuring that the studies provide
meaningful clinical information for pediatric use of the drugs. The requests specify the age ranges of patients to be studied
(based on therapeutic need for the drug), and the types of studies required, e.g., pharmacokinetic, PK/PD studies, efficacy
studies, safety studies. Recognizing that the traditional approach of 2 well-controlled studies is generally not pessible in
the pediatric population, the extrapolation of ¢fficacy from adult studies to the pediatric population where the disease being
treated and outcome of therapy are expected to be sufficiently similar in children and adults could allow for labeling based
on PK and safety studies. Bridging PK/PD studies might also be needed to assure that dosing and serum concentrations

achieved are preducing the desired therapeutic outcome.

The impact of FDAMA has been enormous.  To date, companies have submitted proposals for 153 marketed drugs, and the
FDA has issued 95 written requests.  The 95 requests included 214 studies: 82 efficacy/safety studies; 64 PK/safety studies;
25 PK/PD studies; and 37 safety studies.  Age ranges, based on therapeutic need have included all the way down to new-

born for approximately 20% of studies, and nearly 1/3 of requests included children down to 2 years of age.  Often, this has
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required the development of new formulations suitable for the accurate and palatable administration of the medication to
younger children. Drugs in nearly all therapeutic categories are being studied, and FDAMA is thus addressing many unmet

therapeutic needs in children.

The 1998 FDA Pediatric Rule was established to fill in gaps which might not be filled by FDAMA.  While FDAMA is a
voluntary program on the part of companies with an incentive as the “driver”, the Rule is mandatory, based on public health
concerns when the FDAMA doesn’t apply or has not produced needed results. The Rule also deals with drugs under de-
velopment, requiring early and periodic discussion between the company and FDA to assure that a pediatric development
plan is in place. Depending on the indication and nature of the drug, the hope is for pediatric studies to be initiated as early
as is consistent with safety and effectiveness considerations, with a process for deferrals or waivers of pediatric studies under

limited circumstances.

FDAMA has a sunset provision for 5 years, terminating in January, 2002. Discussion is already underway in Congress to
extend the legislation given its remarkable success and contribution to the health of sick children. FDA has been working
towards an integrated approach using both FDAMA and the Rule; no company has yet been approached with a mandatory
requirement for studies and FDAMA indeed appears to be working very well.  Currently, FDAMA does not cover certain
biologic products and older antibiotics due to technical reasons in US patent provisions, and this is being addressed in Con-

gress.

The PPRUs

None of this increased pediatric research activity would be possible without research centers with in-depth experience in
pediatric investigation. In the US and elsewhere, there is a real shortage of well-trained pediatric clinical investigators. In
response to the need, the NICHD established a PPRU network. Initial funding began 6 years ago with 6 units around the
country.  The funding was to provide basic infra-structure to conduct clinical trials, particularly PK and PK/PD studies.
On competitive renewal of the program last year, a total of 13 centers were funded, and some additional funding was provid-
ed to help fund fellowship training in pediatric clinical pharmacology. The centers vary in expertise; many have both clini-
cal and basic research components, the latter often focusing on developmental pharmacology and pharmacogenetics. The
centers often work on joint protocols, although they also can do studies at 1 or a few of the units, Patient numbers fre-
quently require collaborative studies.  Companies may approach one or another of the units who will then introduce the
study to the network or centrally through the NICHD. Each unit has its own IRB and protocols are thoroughly reviewed
through each participating unit for scientific and ethical considerations. There has been some discussion between the
PPRUs and the European Society for Developmental Pharmacology. One of the long-term goals, based on ICH, will be to
increase communication among pediatric investigators in Japan, the US, and Europe.  Ultimately, the goal should be to do

protocols internationally, based on the same study designs and ethics.

Ethical Consideraticns

As has been pointed out by the American Academy of Pediatrics Committee on Drugs “The lack of drug studies in children

presents the treating physician with an ethical dilemma... Nonvalidated drug treatment may not provide optimal benefit to
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the individual child and usually does not generate new information to identify the optimal use of the medication. In fact,
such nonvalidated administration of medications may place more children at risk than if drugs were administered as part of
well-designed clinical trials.” [Pediatrics 95: 286-294, 1995]  Clinical studies in children need to be conducted to
provide physicians with critical data to decide on appropriate use of medications. The ethical imperative to obtain such
data then has to be balanced against the ethical imperative to protect each child in a clinical study.  The ethical issues in
the US surrounding pediatric clinical investigation are discussed in several documents (including the above statement from
the AAP Committee on drugs and include: The Declaration of Helsinki standards, the Department of Health and Human
Services {DHHS) Policy for Protection of Human Research Subjects (45 CRF 46), informed consent (21 CRF 50), IRBs (21
CRF 56), all relevant ICH documents, and the new ICH E-11, Step 2 document,

We will discuss critical issues of investigation in vulnerable populations, the roles of the IRB and investigator, con-
sent/assent of parents and patients, and particularly issues of minimizing risk and distress in children participating in clinical
studies. Benefit, direct and indirect to the patient, and optimizing risk/benefit ratio for each patient in a clinical study will
be discussed in a US context and hopefully stimulate discussion of how these concepts apply and differ in Japan.  We will
focus on how we can work together, hopefully using the ICH process as a basis, to assure that needed studies in children can

be performed using similar ethical guidelines with maximurm protection and benefic of children through the world.
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