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trol (13), and should be consulted. For example, in the recently devel-
oped guidelines for DNA (16) and synthetic peptide vaccines (18, 35),
as well as for particular vaccines such as Hib conjugated vaccine (26),
the issues relevant for nonclinical testing are discussed and should be
considered in the development of an appropriate design for the
nonclinical study of the vaccine in question.

Live attenuated vaccines

An assessment of the degree of attenuation, and the stability of
the attenuated phenotype, are important considerations for the
nonclinical testing programme of a live attenuated vaccine. Labora-
tory markers of attenuation are invaluable for this purpose. These
markers should be capable of distinguishing the attenuated vaccine
from fully virulent wild-type strains and, ideally, of detecting partial
reversion to full virulence. To assess the stability of the attenuation
phenotype, the vaccine may be passaged under production conditions
beyond the maximum passage number to be used for production.
Stability of attenuation may also be assessed by passage under condi-
tions that are outside the conditions to be used for vaccine produc-
tion. For example, higher or lower temperatures may exert selection
pressure for reversion to virulence. The marker(s) of attenuation may
subsequently be used to qualify new vaccine seed preparations and to
monitor the effect of any significant changes in production conditions
of the attenuated phenotype.

If the wild-type organism is neurotropic, or if passages through neural
tissue have been used in the attenuation of a virus vaccine, then a test
for neurovirulence should be performed at least at the level of the
vaccine seed. A neurovirulence test is not necessarily required for
all live attenuated vaccines. The specifications for an appropriate
neurovirulence test depend on the organism under test and should
be capable of distinguishing the attenuated vaccine from fully viru-
lent wild-type strains and, ideally, of detecting partial reversion to
full virulence. Specific reference preparations may be needed for
this purpose. Neurovirulence tests in small animal models may be
acceptable.

If the live attenuated vaccine is based on a genetically modified organ-
ism, then an environmental risk assessment may be required as part of
the preclinical evaluation. An investigation into the possible shedding
of vaccine organisms following administration contributes to the envi-
ronmental risk assessment. For all live attenuated vaccines, infor-
mation on the likelihood of exchange of genetic information with
non-vaccine strains may be required and suitable nonclinical tests
may be designed to provide data for this purpose.
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6.2 Combined vaccines

New combinations produced either by formulation or at the time of
reconstitution of antigens or serotypes should be studied for ap-
propriate immunogenicity in an animal model, if available, before
initiation of human clinical trials (36, 37). Combined antigens should
be examined by appropriate physicochemical means to evaluate
possible changes to antigen properties on combination, such as degree
of adsorption to aluminium adjuvants, as well as stability of the
combination.

The immune response to each of the antigens in the vaccine should be
assessed, including the quality of response and any potential interfer-
ence and incompatibilities between combined antigens. It is prefer-
able to study a new combination in comparison with the individual
antigens in animals to determine whether augmentation or diminu-
tion of response occurs.

The need to evaluate the safety of the new combination in an animal
model should be considered on a case-by-case basis. Such evaluation
is likely to be necessary if there is concern that combining antigens
and/or adjuvants may lead to problems of toxicity (e.g. novel
adjuvant).

Similar consideration for nonclinical testing will also apply to cases
where a new candidate single-component vaccine is developed from
an already licensed combined vaccine (e.g. monovalent oral polio
vaccine versus trivalent oral polio vaccine).
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Appendix

List of tissues to be collected in a repeated dose
toxicity study
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adrenal glands

aorta

bone (femur) and articulation
bone (sternum) with bone marrow
bone marrow smears'

brain

bronchi (main-stem)

caecum

colon

duodenum

epididymides

eyes

heart

ileum

injection site(s) (a sample should be taken from the area of injection)
jejunum

kidneys and ureters

larynx

liver

lungs

lymph node (mandibular)
lymph node (mesenteric)
mammary gland

oesophagus

optic nerves

' Bone marrow smears should be prepared at the scheduled necropsy for all animals
including any moribund animals killed during the study. The smears should be fixed in
methanol and then stained by the May-Grunwald-Giemsa method.



ovaries and oviducts
pancreas

parathyroid glands
Peyer’s patches
pituitary gland
prostate

rectum

salivary glands (mandibular, parotid, sublingual)
sciatic nerves

seminal vesicles
skeletal muscle

skin

spinal cord (cervical, thoracic, lumbar)
spleen

stomach

testes

thymus

thyroid glands

tongue

trachea

ureters

urinary bladder

uterus (horns + cervix)
vagina

all gross lesions
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PRECLINICAL PHARMACOLOGICAL AND TOXICOLOGICAL
TESTING OF VACCINES

INTRODUCTION

Vaccines for human use are preparations that contain antigenic substances capable of inducing
a specific and active immunity against the infecting agent or the toxin or the antigen produced
by it.

Vaccines for human use may contain:

e organisms which have been inactivated by chemical or physical means and maintain
adequate immunogenic properties

® living organisms that are naturally avirulent or that have been treated to attenuate their
virulence whilst retaining adequate immunogenic properties

° antigens extracted from organisms, secreted by them, or produced by recombinant
DNA technology.

Antigens may be used in their native state or may be detoxified by chemical or physical means
and may be aggregated, polymerised or conjugated to a carrier to increase their
immunogenicity.

As vaccines represent a heterogeneous class of agents, preclinical pharmacological and
toxicological testing of vaccines may be adapted for the product in question as pointed out in
Directive 75/318, as amended. The final programme should be described and justified in the
pharmacological-toxicological expert report.

SCOPE OF THE NOTE FOR GUIDANCE

This Note for Guidance is intended to cover all vaccines as defined above. It focuses on the
preclinical evaluation of new vaccine products including combined vaccines. Within the context
of this Note for Guidance, new vaccines are those containing antigens not yet described in the
European Pharmacopoeia monographs or in WHO requirements, or using a new conjugate for
a known antigen, or any new combination of known and/or new antigens. This Note for
Guidance does not describe test procedures for the yearly update of influenza vaccines.

New routes of administration and / or modes of delivery may necessitate studies focusing on
specific safety concerns.

When a major change in the manufacture of a vaccine is being made, the need for preclinical
testing should be reconsidered.

The present Note for Guidance applies also to development of new vaccine products
containing live organisms. It is presented to replace the chapter (3.4) of the former EU
guideline 1988 “Preclinical safety testing of medicinal products derived from biotechnology”.

Monoclonal antibodies may also be used as immunogens, i.e. anti-idiotypic vaccines and should
be considered to fall within the scope of CPMP/ICH/302/95: ICH S6 ‘Note for Guidance on
Preclinical Safety Evaluation of Biotechnology-derived Pharmaceuticals’. Similarly,
recombinant DNA protein vaccines are addressed in the same Note for Guidance.
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DNA-vaccines, gene therapy or genetically altered somatic cell therapy are not addressed in
this Note for Guidance.

GENERAL REMARKS

It is recognised that suitable animal models are not always available and responses in such
models are not always predictive of human responses. Therefore, selection of animal species
should be made on a case by case basis.

Potential safety concerns associated with vaccines include general systemic toxicity,
(paradoxical) enhancement of the intended disease, induction of local toxicity, pyrogenicity,
adverse immunologic effects such as autoimmunity or sensitisation, and in some cases
teratogenic/reproductive effects.

Historically, serious neurological events have been associated with the use of some vaccines.
The availability of animal models to address these issues should be considered in the
development of a new vaccine.

For new vaccine products (see above), preclinical safety tests should always be part of the
testing programme, even though it is recognized that full testing may not be necessary to the
extent requested for conventional medicinal products. However, in the case of combined
vaccines containing known antigens, preclinical toxicity testing may not always be necessary.
Immunogenicity testing is still recommended (see § F.1.).

The route of administration should be as close as possible to the proposed clinical route. If this
is for practical reasons not possible, another route of administration may be acceptable but this
should be justified. Studies to address specific safety concerns (e.g. neurovirulence, testing for
complete detoxification of toxins) will often need other routes of administration. It should be
considered if methods described in relevant pharmacopoeial monographs are applicable.

Attention should be paid to additives including adjuvants, preservatives, and excipients (see

§ R).

PRECLINICAL TESTING

When preparing the preclinical documentation (PART III) for “vaccines” as defined above, the
following issues have to be taken into account:

A.1  Single dose toxicity

Single dose toxicity data from at least one animal species should be performed with a dose
providing an adequate safety margin in relation to the human dose. However, if toxic findings
are seen in this study, the dose response relationship should be further characterised. These
data may be part of animal immunogenicity studies (see § F.1. Primary Pharmacodynamics) or
of safety pharmacology studies (see § F.2. Safety Pharmacology), provided that histopathology
of important organs is included.

For the routine production testing of abnormal toxicity or of a pyrogenicity test, see § Q of this
Note for Guidance.
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A.2 Repeated dose toxicity

A study on repeated dose toxicity in one animal species is normally requested for vaccines that
will require multiple doses in the clinical setting. Even in cases where only single doses will be
administered in clinical use, a repeated dose toxicity study may nevertheless be appropriate.
The selection of an appropriate animal species should be carefully evaluated on a case by case
basis.

The route and dosing regimen should reflect the intended clinical use. Its design should take
into account potential differences in response time between animals and humans (e.g. repeated
doses at monthly intervals in humans may not give the same response as repeated doses at
monthly intervals in animals).

Valuable information can be obtained by expanding multiple-dose immunogenicity studies to
include measurements normally conducted in preclinical toxicity studies (i.e. body weight, food
consumption, clinical pathology, gross necropsy and histopathology). The value of the
protocol would normally be enhanced by concurrent measurement of the antibody response to
all important components of the vaccine (immunogenicity studies).

Incorporation of safety pharmacology endpoints in the design of these studies should be
considered (see also § F.2.).

The applicant should consider the following points on a case by case basis:

° Where appropriate, specific consideration should be given to immunological aspects of
toxicity, such as production of complexes with host immunoglobulins (e.g. antibody-
dependent enhancement of disease) or release of immunofunctional molecules, (e.g.
cytokines) affecting functions of the immune system.

° Hypersensitivity reactions, induced by the antigen itself, by antigens (toxins) modified in
new ways (new detoxification procedure, by antigen-carrier complex or presence of
minute amounts of impurities) or by additives (adjuvants/excipients/preservatives) may
be increased (especially for vaccines proposed to be injected more than once).

o In some rare cases, antigenic substances can induce antibodies that can cross-react with
human tissue resulting in possible adverse effects and the availability of an animal model
to address these issues should be considered.

B. Examination of reproductive function.

Data on reproductive function (fertility) are usually not necessary. Histopathology in toxicity
studies may provide sufficient information concerning the integrity of reproductive organs.

C. Embryo/foetal and perinatal toxicity

In most cases, vaccination of humans occurs during childhood. Therefore, embryo/foetal and
perinatal toxicity studies are usually not necessary. Only if a vaccine is intended for use in
women of child bearing age or during pregnancy may such studies become necessary.

Some existing vaccines, although safe for use in women who are not pregnant, may cause
foetal infection resulting in malformations or abortions in women who are pregnant.
Documentation on clinical and/or epidemiological data on exposure to the infectious agent or
related vaccines during pregnancy should be provided, and may be sufficient to evaluate the
risk. In other cases, the availability of appropriate animal models should be considered.
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