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6. BEOREOUIZFICRTBRE
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Annex 1
WHO guidelines on nonclinical
evaluation of vaccines

This document provides guidance to national regulatory authorities
(NRAs) and vaccine manufacturers on the nonclinical evaluation of vac-
cines by outlining the international regulatory expectations in this area. It
should be read in conjunction with the Guidelines on clinical evaluation of
vaccines: regulatory expectations (1), in order to complete the under-
standing of the whole process of vaccine evaluation. Vaccines are
a diverse class of biological products and their nonclinical testing
programmes will depend on product-specific features and clinical indica-
tions. The following text has therefore been written in the form of guide-
lines rather than recommendations. Guidelines allow greater flexibility
than recommendatisons with respect to specific issues related to particu-
lar vaccines.
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Introduction
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Recent progress in biotechnology and basic immunology has led to
the development of a broad range of novel vaccines raising exciting
possibilities for the prevention of infectious diseases (2, 3). Improve-
ments to already licensed vaccines are also being considered; such
improvements will lead to new products as well as to the introduction
of new adjuvants. However, the complexity and novelty of these
products presents scientific and regulatory challenges because criteria
for their safety, potency and quality assessment may not exist. Prod-
uct diversity and new approaches, technologies and methodologies
develop over time; therefore, judgement based on the best science
available should always form the basis for deciding on the type and
extent of nonclinical evaluation for these products.

Although nonclinical evaluation plays an essential part in the
overall development of vaccine candidates, there is at present limited
guidance regarding nonclinical evaluation programmes for these
products. In this guidance document, the general principles of
nonclinical evaluation of vaccines are discussed, with particular atten-
tion being given to the regulatory expectations for new and novel
vaccines.

Preclinical testing is a prerequisite to moving a candidate vaccine
from the laboratory to the clinic and includes all aspects of testing,
product characterization, proof of concept/immunogenicity studies
and safety testing in animals conducted prior to clinical testing of the
product in humans. Nonclinical evaluation, within the context of
this document, refers to all in vivo and in vitro testing performed
before and during the clinical development of vaccines. For example,
nonclinical evaluation may be necessary when changes in the manu-
facturing process or product formulations are made or to further
study potential safety concerns that may have arisen from phase I
and II trials or that have been described in the literature for similar
products.

General remarks

Nonclinical studies are aimed at defining the in vitro and in vivo
characteristics of candidate vaccines including those relating to safety
and immunogenicity. Nonclinical studies in animals are valuable tools
for identifying possible risks to the vaccinees and helping to plan
protocols for subsequent clinical studies in human subjects. However,
in all cases, when safety testing in animals is performed, there should
be a clear rationale for doing so and the study should be performed in



compliance with the national and international laws for the protection
of laboratory animals (4), biosafety requirements (5) and with good
laboratory practice (GLP) (6). However, there may be situations
where full compliance with GLP is not possible. If the study, or part
of the study, was not conducted in compliance with GLP, areas of
noncompliance should be defined and a statement of the reason for
noncompliance should be drawn up.

Potential safety concerns for a vaccine product include those due to
inherent toxicities of the product, toxicities of impurities and con-
taminants, and toxicities that result from interactions between the
vaccine components present in the vaccine formulation. In addition,
the immune response induced by the vaccine may lead to toxic
side-effects.

Despite efforts to maximize the predictive value of nonclinical toxic-
ity studies there is always the possibility that not all risks are identi-
fied. The limitations of animal testing in reflecting clinical safety and
efficacy in humans should be recognized as pathogenesis and immune
responses are frequently species-specific. Moreover, potential safety
concerns identified during animal testing may not necessarily indicate
a problem in humans. However, any signal observed in nonclinical
toxicity studies should be carefully addressed in human clinical trials
and may require additional nonclinical testing. It should be noted
that the absence of detectable toxicity in animal studies does not
necessarily mean a vaccine will be safe in humans. Potential safety
concerns related to specific types of vaccine candidate are considered
in section 6.

The development and subsequent validation of in vitro tests for use as
alternatives to nonclinical evaluation of vaccine candidates in animals
is encouraged as it may lead to the improvement of nonclinical testing
as well as to a reduction of animal usage.

The need for and extent of nonclinical testing will depend on the
product under consideration. For example, for a product for which
there is no prior nonclinical and clinical experience, nonclinical test-
ing would be expected to be more extensive than for those vaccines
previously licensed and used in humans. In some cases, it may not be
necessary to perform preclinical safety studies prior to the initiation
of phase 1 clinical trials. For example, in the case of transfer of
technology, where access to the database of the originally developed
vaccine is available, data from nonclinical bridging studies (e.g. physi-
cochemical characterization and abbreviated in vivo studies) may be
an acceptable basis for further development of the product.
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Early communication between the vaccine manufacturer and the re-
sponsible national regulatory authority to agree on the requirements
for and type of nonclinical testing is recommended.

Scope

For the purposes of this document, vaccines are considered to be a
heterogeneous class of medicinal products containing immunogenic
substances capable of inducing specific, active and protective host
immunity against infectious disease.

Although most vaccines are being developed for pre- and post-
exposure prophylaxis, in some cases, they may be indicated for thera-
peutic use against infectious diseases, e.g. human immunodeficiency
virus (HIV), and human papillomavirus (HPV). Both prophylactic
and therapeutic vaccines for infectious disease indications are consid-
ered in this document.

Vaccines for human use include one or more of the following: mi-
croorganisms inactivated by chemical and/or physical means that
retain appropriate immunogenic properties; living microorganisms
that have been selected for their attenuation whilst retaining
immunogenic properties; antigens extracted from microorganisms,
secreted by them or produced by recombinant DNA technology;
chimeric microorganisms; antigens produced in vivo in the vaccinated
host following administration of a live vector or nucleic acid or anti-
gens produced by chemical synthesis in vitro. The antigens may be in
their native state, truncated or modified following introduction of
mutations, detoxified by chemical or physical means and/or aggre-
gated, polymerized or conjugated to a carrier to increase immunoge-
nicity. Antigens may be presented plain or in conjunction with an
adjuvant, or in combination with other antigens, additives and other
excipients.

Therapeutic vaccines for non-infectious diseases (e.g. certain cancer
vaccines) and monoclonal antibodies used as immunogens (e.g. anti-
idiotypic antibodies) are not considered here.

Glossary

The definitions given below apply to the terms used in these guide-
lines. They may have different meanings in other contexts.

Adjuvants
Substances that are intended to enhance relevant immune response
and subsequent clinical efficacy of the vaccine.



