comparative data on in vitro pharmacodynamic effects. The route of exposure in
animals should be by the intended clinical route. In these studies, animals should be
observed for 14 days post—dosing with an interim necropsy, typically on day 2, and
endpoints evaluated should include body weights, clinical signs, clinical chemistries,
hematology, and histopathology (high dose and control only if no pathology is seen at
the high dose). The study should be designed to establish a dose inducing a minimal
toxic effect, or alternatively, establishing a margin of safety. To establish a margin of
safety, the sponsor should demonstrate that a large multiple (e.g., 100X) of the
proposed human dose does not induce adverse effects in the experimental

animals. Scaling from animals to humans based on body surface area can be used to
select the dose for use in the clinical trial. Scaling based on

pharmacokinetic/pharmacodynamic modeling would also be appropriate if such data
are available.

Because microdose studies involve only single exposures to microgram quantities of
test materials and because such exposures are comparable to routine environmental
exposures, routine genetic toxicology testing is not needed. For similar reasons,

safety pharmacology studies are also not recommended.
2. Clinical trials to study pharmacologically relevant doses

A second example involves clinical trials designed to study pharmacologic effects of
candidate products. More extensive preclinical safety data would be needed to
support the safety of such studies. However, since the goal would not include
defining a maximally tolerated dose, the evaluation can still be less extensive than
typically needed to support a traditional IND application. See the flow chart in the
Attachment to this document.

Repeat dose clinical trials lasting up to 7 days can be supported by a 2-week repeat
dose toxicology study in a sensitive species accompanied by toxicokinetic
evaluations. The goal of such a study would be to select safe starting and maximum
doses for the clinical trial. The rat is the usual species chosen for this purpose, but
other species might be selected. In addition to studies in a rodent species, additional
studies in nonrodents, most often dogs, can be used to confirm that the rodent is an
appropriately sensitive species. If it is known that a particular species is most
appropriate for a class of compounds, studies can be limited to that species. This

confirmation can be approached in a number of ways. A lack of gender difference in
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the rodent study can serve as a basis for testing only a single sex in the second

species if only a single sex will be studied in the clinical trial.

The numbers of animals used in the confirmatory study can be fewer than normally
used to attain statistically meaningful comparisons, but of sufficient number to rule
out any toxicologically significant difference in sensitivity compared with rodent (e.g.
four non-rodents per treatment group). The confirmatory study could be a dedicated
study involving repeat administrations of a single dose ievel approximating the rat
NOAELUS! cajculated on the basis of body surface area. Alternatively, the test in the
second species could be incorporated as part of an exploratory, dose escalating study
culminating in repeated doses equivalent to the rat NOAEL. The number of repeat
administrations at the rat NOAEL should, at a minimum, be equal to the number of
administrations, given with the same schedule, intended clinically. The route of
administration should be the same as the expected clinical route, and toxicokinetic
measurements should be used to assess exposure. The same endpoints assessed in
the rodent study should be evaluated in the second species. If the data from the
confirmatory study suggest that the rodent is not the more sensitive species, a
2-week repeated dose toxicity study should be performed in the second species to
select doses for human trials. This study should include measurements of body

weight, clinical signs, clinical chemistries, hematology, and histopathology.

In contrast to microdose studies, for clinical trials designed to evaluate higher or
repeated doses, each candidate product to be tested should be evaluated for safety
pharmacology.[ll1 Evaluation of the central nervous and respiratory systems can be
performed as part the rodent toxicology studies while safety pharmacology for the
cardiovascular system can be assessed in the nonrodent species, generally the dog,

and can be conducted as part of the confirmatory or dose-escalation study.

In general, each product in this type of exploratory IND should be tested for potential
genotoxicity unless such testing is not appropriate for the population (e.g. terminally ill
patients) or product to be studied. The genetic toxicology tests should include a
bacterial mutation assay using all five tester strains with and without metabolic
activation®® as well as a test for chromosomal damage either in vitro (cytogenetics
assay or mouse lymphoma thymidine kinase gene mutation assay) or in vivo. The in
vivo test can be a micronucleus assay performed in conjunction with the repeated
dose toxicity study in the rodent species. The high dose in this case should be a
maximally tolerated or limit dose.
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The results from the preclinical program can be used to select starting and maximum
doses for the clinical trials. The starting dose is anticipated to be no greater than
1/50 of the NOAEL from the 2-week toxicology study in the sensitive species on a

mg/m’basis. The maximum clinical dose would be the lowest of the following:

® % of the 2~week rodent NOAEL on a mg/m? basis

& Up to % of the AUC &t the NOAEL in the 2-week rodent study, or the AUC in
the dog at the rat NOAEL, whichever is lower

e The dose that produces a pharmacologic and/or pharmacodynamic response

or at which target modulation is observed in the clinical trial

e  Observation of an adverse clinical response

Escalation from the proposed maximal clinical dose should only be performed after
consultation with and concurrence of the FDA.

It is recognized that the studies described above are most appropriate for chemical
drugs. Other animal models (e.g. nonhuman primates) may be more appropriate for

biologics, and some tests may be inappropriate (e.g. genetic toxicology testing) for
proteins.

3. Clinical studies of MOAs related to efficacy

A third example involves clinical studies intended to evaluate mechanisms of action
(MOAs). To support this approach, the FDA will accept alternative, or modified,
pharmacologic and toxicological studies to select clinical starting doses and dose
escalation schemes. For example, short~term, modified toxicity or safety studies in
two animal species based on a dosing strategy to achieve a clinical pharmacodynamic
endpoint can in some instances serve as the basis for selecting the safe clinical
starting dose for a new candidate drug. These animal studies would incorporate
endpoints that are mechanistically based on the pharmacology of the new chemical
entity and thought to be important to clinical effectiveness. For example, if the
degree of saturation of a receptor or the inhibition of an enzyme were considered
possibly related to effectiveness, this parameter would be characterized and

determined in the animal study and then used as an endpoint in a subsequent clinical
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investigation. The dose and dosing regimen determined in the animal study would be
extrapolated for use in the clinical investigation. In some cases, a single species
could be used if it were established as the most relevant species based on scientific
evidence using the specific candidate intended for the clinical investigation. Although
the production of frank toxicity is not the primary intended goal of the nonclinical
study, relevant informative endpoints (e.g., hematology and histopathology) selected
as important for clinical safety evaluation should be investigated. For example, an
antibody that binds with a high degree of selectivity to a tumor—-associated antigen
could be studied in accordance with this third category. The mechanism of action of
antibody—based products is generally associated with their binding properties and the
effect on functions associated with immunoglobulins. Pharmacology and toxicology
studies provide information about the selection of doses used in clinical studies
through evidence of both a safe upper and potentially efficacious lower limit of
exposure. 1hese doses might be consistent with target plasma levels of the drug
based on animal models of disease. The upper safe levels could be established in
animal studies that show a lack of toxicity at these levels.

D. GLP Compliance

It is expected that all preclinical safety studies supporting the safety of an exploratory
IND application will be performed in a manner consistent with good laboratory
practices (GLP) (21 CFR Part 58). The GLP provisions apply to a broad variety of
studies, test articles, and test systems. Sponsors are encouraged to discuss any
need for an exemption from GLP provisions with the FDA prior to conducting safety
related studies, for example, during a pre~IND meeting. Sponsors must justify any
nonconformance with GLP provisions (21 CFR 312.23(a)(8)(ii)).

IV. CONCLUSION

Existing regulations allow a great deal of flexibility in the amount of data that needs to
be submitted with any IND application, depending on the goals of an investigation, the
specific human testing being proposed, and the expected risks. Sponsors have not

taken full advantage of that flexibility, and limited, early phase 1 studies, such as those

described in this guidance, are often supported by a more extensive preclinical
database than is needed for those studies alone.
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The common theme throughout this guidance is that, depending on the study, the
preclinical testing programs for exploratory IND studies can be less extensive than for
traditional IND studies. This is because for the approaches discussed in this
guidance, which involve administering sub—pharmacologic doses of a candidate

product or products, the potential risks to human subjects are less than for a

traditional phase 1 study.

The Agency is undertaking a number of efforts to reduce the time spent in early drug
development on products that are unlikely to succeed. This guidance describes some
exploratory approaches that are consistent with regulatory requirements, but that will
enable sponsors to move ahead more efficiently with the development of promising

candidate products while maintaining needed human subject protections.
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ATTACHMENT

A Preclinical Toxicology Testing Strategy for Exploratory INDs Designed To

Administer Pharmacologically Active Doses

2-week toxicology
Pharmacology | <—— study in rodent — In vivo

species .
P micronucleus

Establishment of NOAEL

l

Repeat dose toxicology study

a Safety

nonrodent.
Nonrodent more Pharmacology LV
sensitive 'l'
\ Nonrodent
/ equivalent or less
Candidate 2-week tox study l
excluded from in nonrodent
exp IND Calculation of clinical start
dose, 1/50 of rat NOAEL
Calculation of clinical stop dose
(whichever is lowest) \ Observation of
adverse clinical
/ l \ response

Achievement of Clinical equivalent Clinical equivalent of 1/2 of
pharmacological to 1/4 rat NOAEL AUC in rat or the nonrodent

effect or target
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W This guidance was developed by the Office of New Drugs in the Center for Drug
Evaluation and Research (CDER).

This guidance containe information collection provisions that are subject to review by
the Office of Management and Budget under the Paperwork Reduction Act of 1985
(44 U.S.C. 3501-3520). The collection of information in this guidance has been
approved under OMB Control No. 0810-0014.

2 Specifically, this guidance is limited to drug and certain well-characterized
therapeutic biological products (e.g., recombinant therapeutic proteins and monoclonal
antibodies) regulated by CDER. The guidance does not apply to human cell or tissue

products, blood and blood proteins, vaccines, or to products regulated as devices.

Bl fnnovation or Stagnation, Challenge and Opportunity on the critical Path to New
Medical Products (March 2004).

4 "A new medical compound entering phase 1 testing, often representing the
culmination of upwards of a decade of preclinical screening and evaluation, is

estimated to have only an 8 percent chance of reaching the market, ” Critical Path
Report, March 2004.

Bl For the purposes of this guidance, the term candidate, or candidate product is used
to describe a drug or biologic that is being tested in early exploratory studies under an
IND. This guidance does not distinguish between a drug product and a drug

substance as some other Agency guidances do.

(Most guidances use the term drug product to refer to a finished dosage form (e.g.,
tablet, capsule, solution) that contains an active drug ingredient generally, but not
necessarily, in association with inactive ingredients, or a finished dosage form that
does not contain an active ingredient but is intended to be used as a placebo. Drug
substance usually refers to any component that is intended to furnish pharmacological
activity or other direct effect in the diagnosis, cure, mitigation, treatment, or

prevention of disease, or to affect the structure or any function of the body.)
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8l Generally, these types of studies would not be carried out in pediatric patients or in

pregnant or lactating women.

I Subpart H Accelerated Approval of New Drugs for Serious or Life-Threatening
llinesses. See also FDA guidance for industry Fast Track Drug Development

Programs — Designation, Development, and Application Review.

& The withdrawn, or inactive, IND can be referenced in any subsequent traditional
IND.

Bl A radiolabeled candidate compound can be administered at doses that are known to
have no pharmacologic effect in humans without an IND application in basic research
studies when the compound has previously been studied in humans and the results

published in the literature. These basic research investigations are conducted under

the oversight of an institutional review board (IRB) and a radioactive drug research
committee (21 CFR 361.1).

09 See guidance for industry Content and Format of Investigational New Drug

Applications for Phase 1 Studies of Drugs, Including Well-Characterized, Therapeutic,
Biotechnology—Derived Products.

01 Excipients considered to be generally recognized as safe (GRAS) are included in a
list that is maintained on the Intemet at

http://www.accessdata.fda.gov/scripts/cder/iig/index.cfm. See also 21 CFR 330.1,
which explains the GRAS concept.

02 Novel excipients should be appropriately qualified for their intended use. FDA

has issued guidance on Norniclinical Studies for Development of Pharmaceutical
Excipients.

B3l See footnote 10 and guidance for industry, INDs for Phase 2 and Phase 3 Studies,
Chemistry, Manufacturing, and Controls Information.

U4 International Conference on Harmoenisation (ICH) guidance for industry M3
Nonclinical Safety Studies for the Conduct of Human Clinical Trials for
Pharmaceuticals describes what is expected for a traditional IND.
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I3 See European Medicines Agency (EMEA), Evaluation of Medicines for Human Use,
“Position Paper on Non—Clinical Safety Studies to Support Clinical Trials with a Single
Microdose,” CPMP/SWP/2599/02Rev 1, 23 June 2004.

18 No-observed—adverse—effect level (NOAEL).

7 For details see the guidance for industry S74 Safety Pharmacology Studies for

Human Pharmaceiuticals.
I8 For details see guidance for industry S2A: Guidance on Specific Aspects of

Reguiatory Genotoxicity Tests for Pharmaceuticals and S2B- Genotoxicity: A

Standard Battery for Genotoxicity Testing for Pharmaceuticals.
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