D./E. Mutagenic and Carcinogenic potential

Genotoxicity and carcinogenicity studies are normally not needed.

F. Pharmacodynamics

F.1  Primary pharmacodynamics (Immunogenicity and protection)

Primary pharmacodynamic studies with respect to the ‘antigen-protective response’ should be
carried out in a relevant species. The endpoint in these kind of studies should preferably be the
protection against a challenge from the pathogenic organism where there is an animal model
reflecting the infections in humans. Therefore, quantification of the immunological response
only, is in most cases not a sufficient indication of protection.

Studies that evaluate immune function should involve the evaluation of expected
immunogenicity (level of antibody production, class and subclass of the antibody produced,
cell-mediated immunity, and duration of immune response). In addition, the formation of
neutralising antibodies, immune complex formation, interactions with immune cells to cause
dysfunction, and release of other molecules that affect the immune system should also be
investigated. It is preferable to study new combined vaccines in comparison with the individual
antigens in animals to determine if any augmentation or diminution of response occurs.

Interactions between a particular vaccine and other vaccines may result in reciprocal
antagonism. This is seen in certain cases following co-administration of two or more vaccines
e.g. between cholera and yellow fever vaccines, and between measles vaccine and
meningococcal A&C vaccine.

F.2  Secondary Pharmacodynamics (Safety pharmacology).

The potential for undesirable pharmacological activities e.g. on the circulatory and respiratory
systems should be considered for new vaccines (as defined in the Scope) and investigated in
appropriate animal models. Where necessary, particular monitoring of these activities might be
incorporated in the design of toxicity and/or clinical studies. Effects on CNS parameters as
well as on those organs associated with wild type organism pathology may also be included.

Repeated dose studies bearing in mind the proposed administration schedules (see § A.2) may
reveal significant effects better than a single administration.

G. Pharmacokinetics

Pharmacokinetic studies (e.g. determining serum concentrations of antigens) are normally not
needed. The need for specific studies should be considered on a case by case basis and may
include considerations such as local deposition studies which would assess the retention at the
site of injection and its further distribution; histopathological studies of the draining lymph
nodes (near the injection site) which might illustrate depot characteristics of the vaccine; and
viral shedding of live vaccines. Distribution studies should be considered in case of new
formulations, novel adjuvants or when alternative routes of administration are intended to be
used (e.g. oral or intranasal).

H. Local tolerance

As vaccines will in most cases be administered intramuscularly, subcutaneously or
intracutaneously, local tolerance should be evaluated. Ideally, the formulation intended for
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clinical use should be tested. In some cases, the potential local effects of the product can be
evaluated in single or repeated dose toxicity studies thus obviating the need for separate local
tolerance studies.

Q. Other aspects

I. Abnormal toxicity testing is part of the quality control and does not belong to the
pharmacological-toxicological development programme of a vaccine. For several
vaccines, abnormal toxicity testing of the finished product is no longer requested in the
European Pharmacopoeia.

2. Vaccines (either single or combined) may contain substances causing pyrogenic effects,
e.g. lipopolysaccharides, endotoxins and other cellular components like glycoproteins,
teichoic acid. Therefore, generally pyrogenicity or endotoxin tests should be performed
for each product on a batch-to-batch basis to detect these potential contaminations or
to confirm that levels are acceptable.

R. Additives (Adjuvants/Excipients/Preservatives)

In formulated vaccines, different additives such as preservatives (substances used in parental
medicinal products), excipients (inactive components including stabilisers) and/or adjuvants
(substances aimed at increasing the immunogenic response) can be added to the immunogenic
entity. If use of a preservative is appropriate, the safety of the preservative has to be
documented and discussed. When a new preservative is to be used, documentation should be
provided to support the safety and it should be treated as a new pharmaceutical excipient.
Safety of new additives can be appraised by using ‘mock’ vaccines (i.e. total vaccine
formulation without antigen and having followed established production processes). For a new
adjuvant, it is particularly recommended to evaluate immuno-toxicological effects (e.g. such as
hypersensitivity).

If a given additive has not caused important systemic or local reactions in an existing vaccine,
this does not exclude the possibility that the same additive may cause serious side effects when
used with other antigens. Additives should always comply with the guidance for such
substances (See EEC 75/318, part I, p.5).

Vaccines may be adsorbed to different compounds as described in the European
Pharmacopoeia. Although local reactions occur with vaccines containing adsorbents, the safety
of vaccines containing adsorbents has in general been demonstrated with extensive preclinical
and clinical use. Several adjuvants that are not currently components of licensed vaccines have
recently been investigated in preclinical studies with the goal of developing more effective
immune stimulants. In this case, appropriate preclinical studies should be developed on a case
by case basis. The following points should be considered:

° Potential safety concerns for investigational adjuvants should include injection site
reactions, fever, other systemic effects including immune mediated events (e.g.
anaphylaxis), teratogenicity and genotoxicity.

e In addition, preclinical studies to evaluate the safety profile of the additive/combined
vaccine should be performed. It is recommended that the intended additive/antigen
combination and the intended clinical route of administration be used where possible
and to compare with adjuvant alone or a vaccine formulation without adjuvant.
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e If there are limited or no toxicology data for the additive being considered for inclusion
in a new combined vaccine, it is advisable to perform toxicity studies on the additive
alone.

o It is recommended that these preclinical studies are also designed to evaluate the
adjuvant effects on the immune response when a relevant animal model is available.
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Considerations for Developmental
Toxicity Studies for Preventive and
Therapeutic Vaccines for Infectious
Disease Indications

Additional copies of this guidance are available from the Office of Communication,
Training and Manufacturers Assistance (HFM-40), 1401 Rockville Pike, suite 200N,
Rockville, MD 20852-1448 or by calling 1-800-835-4709 or 301-827-1800, or from the
Internet at http://www.fda.gov/cber/guidelines.htm.

For questions on the content of this guidance, contact CBER Division of Vaccines and
Related Products Applications at (301) 827-3070.

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Biologics Evaluation and Research
February 2006
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