Adjuvants can be used in relation with different antigens and are often not very species-specific.
They should be tested in two species unless otherwise justified (rodent and non-rodent)

Adjuvants belonging to different biological classes might exert a high level of species specificity
(e.g. some cytokines), that makes this discussion only theoretical as testing in more than one
animal species does not make sense. However, other adjuvants (e.g. oil emulsions) exert less
species specificity and based on toxicological principles testing in at least two appropriate
species is the default option. The evidence found in the second species does support the evidence
in the first one.

The choice of species depends primarily on the choice of antigen the adjuvant is intended to be
combined with. Ideally the selected species should be the same as in which the proof-of-concept
has been studied.

4.3.1. Local tolerance

The local irritation induced by an adjuvant should be studied depending on the route of
administration. For example:

- For oral and intranasal administration local and regional tolerance need to assessed.

- For injectable vaccines, special consideration should be given to the possibility of induction of
later granulomatous reactions as seen for example when using particles and also some mineral
oils.

4.3.2. Induction of hypersensitivity and anaphylaxis

Adjuvants themselves might be immunogenic and testing should be considered with respect to
the induction of hypersensitivity in appropriate models (e.g. passive cutaneous anaphylaxis assay
[PCA], and the active systemic anaphylaxis assay [ASA]). An adjuvant-induced increase of IgE
against the antigen should be considered as a possible concern for induction of hypersensitivity
and anaphylaxis.

4.3.3. Pyrogenicity

- Adjuvants should be tested with respect to their possible pyrogenic effects. Alternative in vitro
tests for fever-inducing substances are under development and should be used if validated.

4.3.4. Systemic toxicity

Adjuvants of various classes may be distributed systemically and may induce toxicity in various
organs. Protocols should be designed to establish dose-relationships and include repeated
administration at intervals reflecting the proposed clinical use. Full necropsy and tissue
collection should be conducted. Histopathology should always include

e pivotal organs: heart, lung, brain, liver, kidney, reproductive organs etc.
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e skin (if the site of administration),

e primary and secondary immune organs: spleen, thymus, bone marrow, lymph nodes
(local and distant to the application site)

Full tissue examination is recommended in case of novel adjuvants with no prior nonclinical and
clinical experience.

Toxicity would mainly result from the immunostimulating effect of the adjuvant, but direct
toxicity on non-targeted organs cannot be excluded. The range of doses may remain relatively
low reflecting its clinical use rather than reaching necessarily a maximum tolerated dose. With
respect to the endpoints, refer to the Note for Guidance on Repeated Dose Toxicity.

4.3.5. Reproduction toxicity

As vaccination programs may include women of childbearing potential, it is of importance to
consider the need for reproduction toxicity studies. Furthermore, vaccines might be intended to -
be given during pregnancy in order to prevent infectious disease in the young infant through
passive immunization. Reproduction toxicity studies with adjuvant intended to be used in this
type of vaccines should be performed. The protocol should reflect the intended schedule of
administration. As the immunological response to the booster might be different from the first
response, it should also be considered to give the first dose before mating, while giving the
~ booster during the pregnancy.

4.3.6. Genotoxicity

Adjuvants might be derived from biological as well as from synthetic origin. In line with
requirements published for biotechnological products (ICH S6) genotoxicity studies for
biologically derived adjuvants might not be regarded as relevant. For synthetic adjuvants the
standard battery (ICH S2B) can be seen as the default position and any deviations should be
scientifically justified.

4.3.7. Carcinogenicity

As adjuvants are intended to be used only a few times with low dosages the risk of induction of
tumours by these compounds in a direct way is negligable. Furthermore, the action of the
adjuvant is to stimulate the immune system, and not to act as a general immunosuppressant,
reducing the risk on the spontaneous formation of lymphoid tumours. Therefore, carcinogenicity
studies are not needed.

4.3.8. Combination of adj uvants

Administration of substances with immunomodulatory properties, along with adjuvants
improving the presentation of the antigen may further increase adjuvant activity. An appropriate
set of toxicity studies should be provided to support its safety of the combination in addition of
data on each individual component. Toxicity studies with the separate constituents might be seen
as pilot studies. A study with the final combination should be done under GLP.
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4.4. TOXICITY OF ADJUVANT IN COMBINATION WITH THE PROPOSED ANTIGEN

The pre-clinical safety aspects of the combination of adjuvant with the proposed antigen should
be considered in line with the existing Note for Guidance Preclinical Pharmacological and
Toxicological testing of vaccines CPMP/SWP/465/95. Specific attention should be given to:

4.4.1. Local tolerance

Injection of antigens in combination with adjuvants might induce more severe local reactions
than after administration of the adjuvant alone. The optimal dose-ratio of adjuvant and antigen
with respect to benefit and risk should be explored.

4.4.2. Repeated dose toxicity studies .

A dosing schedule should be used in accordance with the proposed clinical schedule. In order to
ascertain the safety of the repeated schedule (where an increase in the severity of the immune
response might occur) the number of administrations should be higher than the number planned
for human administration.

4.4.3. Characterization of the immune response

As a minimal requirement the following non-clinical immunogenicity data are expected:

e Dose-response studies investigating the effect of different doses of adjuvant combined with:
different doses of vaccine antigen.

e Comparative studies to assess the effect of a new adjuvant with reference to a vaccine
antigen alone or adjuvanted with a well-established adjuvant

The nature and extent of an immune response (humoral and cellular) determines the efficacy of a vaccine.
The type of an immune response against the same vaccine antigen might be different in animals and in
man. Thus, these data should be extrapolated only very carefully. On the other hand a proof-of-concept
needs to be provided from non-clinical investigations before clinical trials can be started.

If feasible, further studies in relevant animal models should focus on the more detailed
investigation of the immunological mode of action of the new adjuvant (see Proof of Concept, §
4.1).

If a combination of adjuvants is proposed, the rationale for this choice should be provided based
on experimental data.
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S. CLINICAL

5.1. INTRODUCTION

The inclusion of an adjuvant in a vaccine must always be justified. There must be evidence to
demonstrate that the benefit in terms of improvement of the immune response has been achieved
without an undue increase in local and systemic adverse reactions.

It is critical that the clinical data demonstrate that the amount of adjuvant used in the vaccine is
appropriate to enhance the immune response to the antigen(s), to further direct the immune
response towards the intended effect, or to improve the safety profile. In a combination vaccine,
the adjuvant should improve the response to at least one of the relevant antigen(s) without
exerting a clinically significant detrimental effect on immune responses to any other antigen in
the vaccine. Any increase in the rates and/or severity of adverse reactions as a consequence of
the presence of an adjuvant in a vaccine is of concern. Therefore, the risk associated with the
adjuvant must be outweighed by the potential benefit conferred by enhancement of the immune
response.

This section addresses:

e The clinical assessment of a novel adjuvant when it is to be incorporated either into a
novel (i.e. as yet unlicensed) or licensed prophylactic vaccine and

e The clinical data that would be required to support any change (removal, addition and/or
replacement) in the adjuvant content of a licensed vaccine.

The general principles covered in this section are applicable to both single antigen and
combination vaccines and to any of the possible routes of vaccine administration. There are
special considerations for the characterisation of the immune response as part of the assessment
of safety and efficacy. The various scenarios to be considered include the following (note that
the term established adjuvant refers to any such compound that is already included in at least
one licensed vaccine to enhance the immunogenicity of one or more antigens):

1. Novel vaccine

e Inclusion of one or more novel or established adjuvant(s) in a novel vaccine in order to
enhance the immune response to one or more antigens or further direct the immune
response towards the intended effect.

2. Changes to an already licensed vaccine

Changes to already licensed vaccines may be made to enhance or modulate the immune response
and/or to improve the safety profile. In special circumstances (e.g. pandemic influenza vaccine)
inclusion of an adjuvant may be used in order to reduce the amount of antigen needed. Changes
may include:

e Addition of one or more novel or established adjuvant(s).
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e Increase in the amount of an adjuvant.
e Decrease or removal of one or more adjuvant(s) (without replacement).

e Replacement of one or more adjuvant(s) with one or more novel or established
adjuvant(s).

5.2. PRELIMINARY STUDIES

Whether the adjuvant is a novel or an established compound, the preliminary studies should
establish the effect of the adjuvant on the nature of the immunological responses to the
antigen(s) with which it is to be combined. If more than one adjuvant is to be used in a vaccine,
then the studies should evaluate the effect(s) of the combination of adjuvants on responses to the
antigens. In addition, for a vaccine intended to contain more than one adjuvant/antigen
combination, the action of each adjuvant on its intended antigen should be documented.

5.2.1.  Effect of the adjuvant on the immunological response

In general, the characterisation of the immune response should involve the administration of
each antigen that is anticipated in the final product alone and with the adjuvant(s). In the
development of combination vaccines, it may be sufficient to compare the combination without
adjuvant with the combination plus each adjuvant. These early studies should also provide
important, although limited, data on safety.

It is likely that these studies will be performed mainly in healthy adults and in relatively small
numbers of individuals. If the vaccine is wholly or predominantly intended for use in infants or
young children or is very likely to be administered to the elderly, subsequent to studies in
healthy adults some data should be obtained from these age groups if possible.

The studies should involve a comprehensive assessment of the potential effects of the adjuvant
on the immune response to all antigens that are to be included in the final product. In addition,
the potential that the adjuvant itself might be immunogenic should be explored. The range of
tests that will be appropriate will depend on the nature of the antigen and of the adjuvant and
cannot be pre-specified in detail in this Note for Guidance. In addition, it is recognised that
advances in the assessment of immunological responses may mean that experimental
methodologies are used in describing the effects of the adjuvant.

Whenever possible, the assessment of the humoral immune response should include the
detection and titration of functional antibodies (neutralising, opsonophagocytic or bactericidal,
antibodies) against an international standard (WHO or equivalent). Immunoglobulin subclass
responses should be investigated. Circulatory and/or secretory IgA may be measured if relevant.
It may also be appropriate to estimate other properties of the antibody response such as avidity.

Assessment of the cell-mediated component of the immune response is considered important. It
is recommended that studies should monitor antigen specific T-cell responses (including Thi,
Th2 and T regulator cells, and/or relevant cytokines). The range of tests performed, with an
explanation of the rational for each investigation, should be justified in the application dossier.
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It would not be envisaged that the adjuvant would have to be administered alone in these studies.
If the adjuvant is novel, there should usually be sufficient safety data from the pre-clinical
studies to allow for it to be given with antigen(s) from the outset. The same situation should
apply to an established adjuvant when it is to be given at a higher dose than usual or by a new
route of administration. However, if there is suspicion that an adjuvant might accumulate,
consideration could be given to a pharmacokinetic evaluation in humans. If it is considered that
the administration of adjuvant alone in clinical studies might be necessary, it may be appropriate
to obtain further scientific /regulatory advice from EU Regulators.

5.2.2. Dose-finding studies

It is essential that there should be sufficient data to demonstrate that the amounts of adjuvant and
antigen that are chosen for further study represent an acceptable balance between immune
responses and the risk of adverse effects. In most adjuvant-antigen combinations, the aim will be
to use as little as possible of one or both of these so as to achieve the required immune response
with the minimum of adverse reactions. A preliminary estimate of the relative amounts of each
adjuvant and antigen to be combined should emerge from the investigations, described in
5.2.1,which may overlap with dose-finding studies.

The extent of the dose-finding studies that would be considered necessary will be at least partly
influenced by the aim of the final product. For example, if it is proposed to incorporate an
established adjuvant at a dose that is already in use in at least one licensed product, then it may
be more important to focus on different amounts of antigen. Alternatively, if it is proposed to add
the adjuvant to the same dose of an antigen or combination of antigens that is already approved
in one or more products, then it may be more important to focus on the amount of adjuvant.
However, in the case of a novel adjuvant and/or a novel antigen, alone or in combination, more
extensive dose-finding studies would likely be necessary.

Whenever possible, these studies should be performed in the target population for the vaccine.
However, this may, on occasion, prove difficult so that a dose may have to be chosen on the
basis of studies in a population that may differ from the target population. Also, when the dose-
finding studies fail to point to a single antigen-adjuvant dose, more than one product may have to
be evaluated in confirmatory trials. In these cases, it is desirable to characterise the immune
response to the chosen antigen-adjuvant combinations in at least a subset of subjects who are
enrolled into the confirmatory trials.

5.3. CONFIRMATORY TRIALS

5.3.1. General considerations

In general, clinical trials should be randomised, double blind, controlled trials. The design of the
trials should depend on the characteristics of the antigen /adjuvant formulation. It is anticipated
that the majority of trials, especially if a modification is being made to the antigen content of a
licensed vaccine, will likely involve only an assessment of immune responses against validated
immunological correlates for protection. If there is no validated immunological correlate for
protection, but a formal assessment of efficacy is feasible, the provision of immunogenicity data
alone should be justified.
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These trials should be performed in the final target population. If this spans a wide range of age
groups, studies may need to pre-stratify by age group or more than one study may need to be
performed. For example, in some instances, the demonstration of enhancement of the immune
response to at least one antigen may be reasonably expected to apply in only one or some of the
possible age groups.

5.3.2. Possible scenarios

5.3.2.1.New vaccines with a new or established adjuvant

The Note for Guidance on Clinical Evaluation of New Vaccines (EWP 463/97) applies whenever
the product in question meets the definition for a new vaccine® as described in the guidance.
Therefore, further details will not b¢ discussed herein.

5.3.2.2.Changes to the adjuvant content of a licensed vaccine

At least one confirmatory study is needed to support a change(s). The study design will be
determined by the primary objective, as follows:

Changes for efficacy reasons

If the primary objective is to enhance the immune response to one or more antigens, or further
direct the immune response towards the intended effect, in general the trial should be designed to
demonsirate the superiority of the modified over the existing product. For combination products,
superiority should be shown with respect to the immune response to at least one of the antigens
and the study should have the secondary aim of demonstrating non-inferiority with respect to
responses to any other antigen(s) that may be present. The demonstration of non-inferiority with
respect to other antigens is relevant only if superiority is demonstrated with respect to the
designated primary efficacy variable(s). The definition of what constitutes superiority and non-
inferiority of immune responses must be justified according to the antigen(s) in question.

If an adjuvant is to be given at a higher dose than used previously and/or via a different route of
administration a specific safety study may need to be considered Whether or not such a study
should be wholly performed before first licensure of the modified product should be discussed
with EU Regulators before submitting an application for a marketing authorisation.

Changes for safety reasons

If the primary objective is driven by (a) safety reason(s), the clinical program should aim to
show non-inferiority of the amended vaccine with respect to the existing vaccine in terms of
immune responses to each antigen. The definition of what constitutes non-inferiority must be

* New vaccines are those containing antigens not yet described in the Ph.Eur. monographs or WHO requirements, or using a new
conjugate for a known antigen, or any new combination of known and/or new vaccines.
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justified according to the antigen(s) in question. The safety data from this study would be
expected to show an improvement in the safety profile.

The safety data should allow for estimation of, with a reasonable degree of precision, the likely
rates of reactions that may be expected based on the known properties of the adjuvant(s) and
antigen(s). In some cases, it may be appropriate that the data focus on immune mediated
reactions. In all instances, the risk-benefit refationship for the modified product should be at least
as favourable as for the existing product.

A post-marketing surveillance program should be considered whenever there has been a change
in the adjuvant content of an already licensed vaccine.

5.3.3. Statistical considerations

The hypotheses to be tested and the statistical methods to analyse them have to be clearly stated
in the trial protocol. The sample size should ensure that the trial has sufficient power to answer
its scientific question. For any test on non-inferiority, the non-inferiority margin has to be
defined and justified in advance. In planning the analysis and sample size of the clinical trial
possible multiplicity issues have to be accounted for appropriately. For further details please
refer to the relevant methodological guidelines®.

5
¢.g. ICH Note for Guidance on Statistical Principles for Clinical Trials (ICH topic E9)
Points to Consider on Multiplicity Issues in Clinical Trials (CPMP/EWP/908/99)

©EMEA 2005 18/18

— 106 —



Session 9
Regulatory Issues for Cancer Vaccines

Thea Sesardic

National Institute for Biological
Standards and Control (NIBSC) UK

CVADD 2005, Pestana Palace Hotel,
Lisben, Portugal
7™ September 2005

Vaccines are politically
and socially very sensitive

associated adverse events
must be far lower than for
most therapeutic medicines,

Public Perception

Popular induction depends upon the
emotional interest of the instances, not

on their number.
Bertrand Russell, 1927

T et A vpurun ehe clsims Voo the

Daily Mail
London, 16th March 2004

Some suspected but unsubstantiated or

disproved associations between vaccines
and health conditions

DTwP/ : neurological damage,

atopy
sudden infant death

D T aP IPV Hib HepB : é%?éﬁ 71;] \{j?’% '
unexplained dea'rh in second % il
year of life ?@Eg

Lyme : autoimmune arthritis

Hep B : multiple sclerosis
Evening S,i
London,

st i

MMR : autism and Crohn's
Bovine serum : v€JD
Thimerosal : autism
Aluminium hydroxide:
macrophagic myofascitis

Some proven/probable casual relationship
between vaccines and health conditions

= Live vaccines
Measles vaccine and

s Inactivated/subunit
vaccines

Swine flue and Guillam convulsions
Barre syndrome Mumphs and aseptic
Killed measles vaccine and meningitis

atypical measles
Tick borne encephalitis -

Oral poliovirus and acute
flaccid paralysis due to

reactogenicity reversion
Resp. Syncytial virus Smallpox vaccine and
vaccine and enhanced myocarditis

Excessive viable counts in
BCG - local reactions

disease
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Casual relationship between vaccines
and health conditions

It is important to stress that none
of these events could have been
predicted by laboratory or animal
tests or even limited clinical trials
before licensure and widespread
use. All identified by post-market
surveillance.

Specific concerns arising from
vaccines as medical products

m Generally given to large number of
healthy people, often children.

s Current attitude regarding risk-benefit
favours safety over efficacy.

e However, for ‘rher‘apeuﬁc cancer
vaccines an increased level of toxicity
may be acceptable if the benefit is
substantial.

Regulatory challenges arising from
vaccines as medical products

@ One package “fits all approach” NOT possible
m Diverse products & manufacturing process

m How and with what it is given

s Who is it given to and why

s Cose by case assessment

u New vaccines and adjuvant technologies
To?e*i'her' with use ofjnovel production and
delivery systems pose unique regulatory
challenges.

Regulatory considerations relevant for
therapeutic cancer vaccines common to
all biologicals

s Active substance complex and less well
defined than chemical entities (not peptide)

a  Complexity of production and mode of action
warrants special consideration

m  Production in living systems rather than by
chemical means introduces unknown factors:
contamination, sterility, endotoxins

u  Use of complex adjuvats, excipients and
stabilisers (combinations/interactions)
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Therapeutic Cancer Vaccines

General Categories:

Synthetic peptides (conjugate vaccines)
Purified or recombinant proteins (acellular vaccines)

Multi antigen preparation including shed/secreted
antigen'or cell lysates / multiple adjuvants

Cellular : autologous or allogenic tumour cells, modified
tumour cells, secretary cells, lymphocytes, antigen
presenting cells (DC), shed or secreted tumour
antigen,

Viral and plasmid vectors containing therapeutic gene

EU Regulatory Developments for

Therapeutic Cancer Vaccines

No specific guidelines at present

EMEA VEG - guidelines in work plan 2005
European Pharmacopoeia: General monograph
on Vaccines for Human Use 2002:153- in
work plan by Grp Exps 15 (Vaccines and
Sera) to include section on therapeutic
vaccines

Direct application of new CHMP guidelines
on Adq_uva‘rs in Vaccines for Human Use-
effective from July 2005

EU general guidelines relevant for all
vaccine safety testing

s CPMP 1997. Note for Guidance on the Pre-clinical,
Pharmaceutical and Toxicological Testing of
Vaccines. CPMP/SWP/565.9

s CPMP 1999. Note for Guidance on the Clinical
Evaluation of New Vaccines. CPMP/SWP/463.9

s CHMP 2005. Note for Guidance on Adjuvants in
Vaccines for Human Use, CPMP/EWP/VEG 286.71

CPMP - Committee for Proprietary Medicinal Products
CHMP - Committee for Medicinal Products for Human Use
http¥¥www.emea.eu.int

EU specific guidelines relevant for
vaccine (biologicals) safety testing

CPMP Points to consider on Human Somatic Cell
Therapy CPMP/BWP/41450/98 : Useful for whole

cell cancer vaccines

ICH Preclinical Safety Evaluation of Biotechnolo K—
Derived Pharmaceuticals. CPMP/ICH/302.95 CPI&
1999. Useful for recombinant protein and peptide

Note for Guidance on the Quality, Preclinical
Aspects and Gene Transfer Medicinal Products
CPMP/BWP/3088.99 Viral vector/DNA

Note for Guidance on Pharmaceutical and Biological
Aspects of Combined Vaccines. CPMP/BWP/477.98
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FDA/WHO guidelines

s Poinfs o consider in the Production and Testing of
New Drugs and Biologicals Produced by Recombinant
DNA Technology CBER/FDA, 1985 - Recombinant
protein/peptide vaccines

& Guidance for Human Somatic Cell Therapy
CBER/FDA 1998 - Viral vector and cell based
vaccines

a  Considerations for Reproductive Toxicity Studies
for Preventive Vaccines for Inf Dis Cons CBER, FDA
2000. Vaccines for pregnant women/child-bearing
age

s WHO guidelines on Non clinical Evaluation of
Vaccines WHO/B5/03.1969.

Key components for the safety
assessment of vaccines

Developmental studies
Pre-clinical evaluation
Pharmacological and toxicological testing
a Clinical studies
Safety and Efficacy
@ Quality control testing
Batch to batch consistency
8 Post-marketing surveillance
Performance in target population
m  Inspection of manufacturing sites

General strategy to demonstrate safety
common to all vaccines

@ Scientific understanding of product and its
manufacturing process

@ Control of manufacturing process - quality
of raw materials, documented procedures

= Reproducibility and consistency of product
lot (setting in-process and lot release
specifications)

e Test methods suitable, reliable and
reproducible to characterize the product

B Rational design of non-clinical and clinical
studies to reflect intended use

Scope of New Regulatory Guidance on
Adjuvant in Vaccines for Human Use

s Regulatory guidance to manufacturers and
authorities concerning data fo submit ina
vaccine MAA on

s QUALITY

8 Non-Clinical SAFETY

s EFFICACY (Clinical)

a The pr'incicfles should also be applicable to
quality and non-clinical aspects (but not
clinical aspects) of therapeutic vaccines (inc.
cancer vaccines).
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Not covered in New Regulatory
Guidance on Adjuvant in Vaccines for
Human Use

s Carriers for haptens, antigen and
peptides (e.g. CRM;4; meningococcal
OMP, tetanus and diphtheria toxoids
that are used for conjugate
polysaccharide vaccines.

s Stabilisers and excipients

CHMP Guideline on Adjuvants
QUALITY: Info on adjuvant

a Description - Nature, chemical composition,
function of each component as known

u Manufacture to be described in detail- source
and purity of starting materials, process
parameters, biochemical, biological / adsorptive
properties

w Characterisation- structure, qualitative and
quantitative, physical and biochemical
characteristics purity, bioburden, endotoxin,
manufacturing residuals

m Routine testing and stability - o be selected
from characterisation tests: purity,
concentration

CHMP Guideline on Adjuvants
QUALITY: Info on
antigen/adjuvant combination

a Development & Manufacture to be described in
detail- mechanisms of association & its
efficacy, adsorbtion/binding characteristics,
compatibility with antigen(s)/other adjuvants

s Characterisation- level & consistency of
adsorbtion/binding, integrity of antig., physical
properties, impact on (routine) testing

= Routine testing and stability - to be selected
from characterisation tests: identity, potency

CHMP Guideline on Adjuvants
NON-CLINICAL
Rationale & Proof of Concept

Physical presentation

Antigen uptake, persistence and distribution
Targeting to specific cells/receptors

a Innate immune system

a Dendritic cells, macrophages, APC, skin LC

a Toll-like receptors
Immunepotentiation/modulation

s Intracellular transport & processing of antigens

a Association with MHC T or IL, cytokine profiles,
CTL responses, T-cell response, functional Abs

m Demonstrate protection by challenge
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CHMP Guideline on Adjuvants
NON-CLINICAL TOX
General principles
» Follow patters of vaccine use
m Two species (rodent & non-rodent) but
consider species-specificity (e.g.
cytokines) and proof of concept studies
® Study combination of adjuvants if
relevant
s Pharmacokinetics.- serum conc. of
antigen not required. Distribution
studies in some cases (modified toxins)

CHMP Guideline on Adjuvants
NON-CLINICAL TOX
Info on adjuvant alone

a Local tolerance (inflammation, consider route)

a Induction of hypersensitivity & anaphylaxis
(app. models for PCA/ASA, antigen spec. IgE)

# Pyrogenicity (IV rabbit/validated in vitro)

m Systemic toxicity Yo tissues/organs (+histo)
full tissue examination for nove?adjuvan’rs
with no prior experience

a Reproductive toxicity (reflect intended
schedule of administration)

a Genotoxicity carcinogenicity (not needed)

CHMP Guideline on Adjuvants
NON-CLINICAL
Info on antigen/adjuvant combination

m Local Tolerance (dose ratio)
s Repeat dose toxicity (>human dose)
m Characterisation of immune response
m Extrapolate to humans with caution
n Dose-response studies, suitably controlled
m Immune response fo vector (carrier
mediated suppression on repeat dosing)
s Immunological mode of action (as for proof
of concept studies), functional Abs.

CHMP Guideline on Adjuvants
CLINICAL : General Principles

"

A final evaluation of the newly
developed vaccine formulation can
only be conducted in clinical trials”

m Risk-benefit relations to be
considered case by case but cancer
vaccines not in scope.
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Specific considerations for cancer
therapeutic vaccines

m  Microbiological safety. Sterility studies for
freshly prepared cellular products that
cannot be cryopreserved not feasible.
Alternative strategies.

B Surrogate for in vivo potency test may be
based on genomics/proteomics approach and
should be encouraged.

Adopted from Development of Therapeutic Cancer Veccines
K Kawakami and RK Puri , CBER, FDA, UDA, Dev Biol Stan 2004

Specific issues for characterisation of
cancer therapeutic vaccines

& Purified protein antigens: relatively simple,
can be assessed by a number of analytical
tools.

u  Tumor cell lysates/polyvalent vaccines:
manufacturing process for generating cell
lysates must be carefully controlled. Select
‘two or more antigens to define identity of
the product by a number of techniques (e.g.
2D-gels patterns).

Adopted from Development of Therapeutic Cancer Veccines
K Kawakami and RK Puri, CBER, FDA, UDA, Dev Biol Stan
2004

Specific issues for characterisation of
cancer therapeutic vaccines

a  Autologous and allogeneic vaccines:
m Process of generating single cell
suspension from tumour tissue must be
carefully documented/controlled.
s Donor screening and cell line
characterisation critical.
s Radiation dose must be controlled.
8 Select several cell markers to define
purity & identity.
Adopted from Development of Therapeutic Cancer Vaccines
K Kawakami and RK Puri, CBER, FDA, UDA, Dev Biol Stan 2004

Regulatory acceptance

Gaps in pre-clinical testing

s Interactions between vaccine components
s Animal models for safety, particularly
-immunotoxicity.

a Lack of standardised approach (difficult to
comparison between pharmaceutical and
immunological data and inter laboratory).

@ Animal models and surrogate markers of
protection for proof of principle studies.

m Role for in vitro biological systems and in
silico studies.
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[international regulatory meeting] TH D LW IHIBEA R L0, RHEFELD,
SEIOTEHNH £ THEEFHERFMEEMEEICE < FRNRBRINEFH T
HoT, R AR EMDT HRARLREDORZE L WO AR RN & &3
AL, 2O L TAHEENBAROBRFYBE VDR IBICBNTHRERT L0507k
WEERHBIEDAEWVIRBRH 72D T, ZOTEDIZHELEZD.

SEIOERIZBUVNTIE, Dr. Leighton * Dr. Morse FHIZIEEIZH A THY, &b
O TR 5HHAEZ W e, REHIEENE, b1, RFEOS%OERR
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BIZBWTARHIESE 77 XA RIEMRE D6 OEFEIZ L 5 BN FHRBLICE T
FANEEF A EOmELICEREL, EBORIEICEEHEE W EN oz LT,
AKHEOERBZBMEBOOESDTHAHLDEEXD. LT, SEHOEHKTELONZE
ELRE (R o Tch s,

3. 1. 1. A RIAVEREZIEOREWITONT : BERAD X 91T, FDA IXHAA
FIDOI R LEEMRBOERFEOTA FIAVEFLTELT, AEIELE LT
CDER/DODP &> Dr. Joseph DeGeorge © iZ & % F4if# 3L (DeGeorge JJ, Ahn C-H,
Andrews PA, Brower ME, Giorgio DW, Goheer MA, Lee-Ham DY, McGuinn WD, Schmidt
W, Sun CJ, Tripathi SC. Regulatory considerations for preclinical
development of anticancer drugs. Cancer Chemother Pharmacol 41, 173-185,
1998) BEELOMRBYE L THEEL TH A0 CBEL T, LML L2n 5, FDA
& L ClE, DeGeorge S X H ETHEMBILTHDZ b, Dinl &b AKX RME
ELTEBRLTVWARNEDZETHD. FITEFIX, FRXBREZEORBREIZLY
NERIZEFBIZAEDLRWESNE L RoTERZIELHHT, I LIEMENEE - T
W5, 72, ARZBRIANEIXENFELTVRNWI EHLEERDOT, EEMITIT,
DeGeorge ¥ XX D — =<, 7~ & zi% [Handbook of Anticancer Drug Development

(Budman DR, Calvert AH, Rowinsky EK #&, Lippincott Williams and Wilkins %f,
KEARUANR=TWT 4 FF 0T 4 TH, 2003 FEFIFT) | R EOREBEEUDET
LRI DIEL DIXERE, 7 — AN T — A TIHARIZSBRLTNE LI THA.

—J, SEIOEHKRTHELNT-BEL bo L bEERMKE (FFH) 1%, FA BNFE X
B AR OFERR L EMRBROEMFEICET LIV FIA4 V2ERFTH D &V
IHDTHAH. RHA RTA L, 2-3 FELINOKREL BAEIL, BENTHKNT 7 b
ZEELTVWLIEBETHY, ZOELRPERNIZLA IRy b EZT vy a—F
ENBEN LNV EDZ EThD. Z0HA KT42 FT 7 NI FDA SEFOE M
BT 5N TEHRINITAR TRV, RAFRIIE LCHEBER 7487 v 7%
TV, FFEEZ KT R EREAFTOZENMETHAS.

3. 1. 2. GIBAFUEMICEE T 8B EMITOVT 2 FDA 2B 2 HL ARMERIZ
BT DM, 6k, —MERKS (BERER) EfEFR =L L TEEWE LR
9 CDER, F& LTHEMZERNEDZH D (BER, & LTHEBAH D CORH IcLhHHEL
TITONTER. 2B, TALDOMABEOLEWEIZOWTIE, D7 &b 2002 F£REL
%, BIR®D OCP OFREDO T THEIBITONA Lo TWD, L LR s, FDA
WBWTIE, BERILVIIUE o BB WRENSIREDWAIZITOILTEY, BIA
FlEMZ 5 eEx OERER (BEEESR BHEHOBEHRIZC OV THLZOEERKATND.
FDA (X, 2003 £ 7 A LIk, CBER BNEHEL CWirfErOh T 3 —IZB T HEES
(EREEs) BEMOBRE % CDER OFFEETIZH+ & iz, 1T LT CDER OisHESR %
fTV>2% %. CBER 75 CDER IZEENBEI SN LD, £/ 7 a—TLHE, U
7 F L MERA RS BEARY (A d—TxznarE gt M4 U - RRE
KIS OB RRA| - ZOMOFHEARFIL C, HEiphEk - BBk - BAEYE kR -
Jaryer r NERBOETEEE) , RFEEMWE GEVIF v T LS T,
BEfFORBE NG 2 Ml 72 D UERIT A6 o) , S & Z oI ET I RER
F oY A NIAVEH - 7 n—F KR ETH B, —F5, CBER OEFETIZEZRIN
bk, MIBELITZOBERKS LR LD, BirFieEBERL, VI2F, T
VLT oY), iEY, MK - LERAB L OF0BEENE RS TH S, UED
TR OEEL T T, HBABMEGORSENICE LT, CDER IZBWTIThh 58
SIMEER LTS, LnURenh, EEOFNAFIEROREIL, —E53723 CBER
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CDRH DEET TITONTEY, 0CP DA =T F 7L HEABEOEYEIET IR
HHH T, EDRYLKREEIZONT, F—ANRA =X TORITEHBRN 26
NWTWLHEHTHD.

CDER {Z 31T 2 His AFIMER O RN BIE S D5 & L Tid, B7E, Office of
Center Director (OCD)IZEET A Office of New Drugs (OND) D FIZEREINL TS
Offices of Drug Evaluations (ODEs) IZBWT, F& L T{LEMEEEELTWVAD
DODP #% ODE I {2, £& LTEMFERIEY ZEE L T3 Division of (Therapeutic)
Biological Oncology Products (DBOP) (CBER |Zmi3f) »% ODE VI 2, E#&EZWric{Rb
AHESFH C 3 5 Division of Medical Imaging (and Radiopharmaceutical) Drug
Products (DMIDP) (/IMHELIZ X2 BIEHR TIT COER IZBE ST Loz &)
25 ODE 111 12, TNFHEBLTWA. LasL7aeds, FDA & LTI, AEDS5 HIZH
BLTOAIET (RARICEFTbBE) T5FETIERIISITTETIETWDS
CDER S&fm D % 2 &P & 1L -C, DODP - DBOP + DMIDP % Z#LF 217 ODEs H>5 OND DE T iZ
¥raxd D Office of Oncology Drug Products (OODP) D FiZ#4T LT, 00DP DA =
7 F TN J:O“C}’"ﬁ/uﬁ'ﬁ*ﬁ@fﬁ?ﬂ% BTs2 2R, FICHAEETLTY
DEFTHL. Lo T, FDA BT 25BN AFEMOHAFNIE, MEISE=H A
NZ A4 L OKRE &, #BEEIZ 51’01/\“(15 VSR, JVEBEEBINTZETITONDS
LOLEZOND, 2L, EBRIZIL, CDER/OODP & 0CP (Center L V& T Office
ThHoD, HHERIZIX CDER & [F#E THE) OMTOREBENLETHY, CDER - CBER -
CDRH ]G CDER IiZ331) % O0DP (&I D AR & LI-BERENRD LN, T b0
ERICE VRO —BOMBKRELNEEINDFREELH DY, RBRELZEL
TWLEHTHD.

3.1.3.%ﬁhﬁﬁﬁ@%%%ﬁ%@%bﬁ_omf TR AENLE DIER %%
ﬁéﬁé%%% THEINHZ &ﬁ§<,u®¢%%f% PREIEHU A FIER O HLH
kwf%mméﬂé BREIZRBIT L2508 AK (B OEREBERISEIZBWT

, —RRE, E£9 THREEMEE) & SEMiasEsE) CkKOELEZLET, EREniZ
O\/\“C S OLRAMOENMThbLTWn5., —F, FDA/CDER/DODP & LTI, RERICHN
AFMER 2 VERBE RN 5 ﬁbfﬁ@&a_&%ﬁiﬁbfwé%@@ FhEfa
A & [FEMREBENE] ~ORGBEICEREZRLUTEOLT, ©LAED LITAZEE
THRELDER %waéiofbé HEX, B ARIER L EE m%r(ﬁ
F - Bk - 7/%t/x T - EWMFRIEWRE) LER#EEF (ONA B2 - MiaE
BN Y)Y | SYEE L, {2 OFmOBRE % Z 5 DR mbfﬁﬂ_ﬂ&A
bﬁtﬁ%#i@&ﬁmiofﬁé&éf%ék%ZTmé.:@ﬂﬁm&tofm
WK B Good Laboratory Practice (GLP) 38 XL U8 Good Experimental Practice
(GEP) IZ W B MR BRIBIC L AT — A DB A BER T2 —F, BHEOH L FIZbiE
BEHDY. L2013, ECHABOEMZENESD 2 LY, BEFEOEBREZ2ERR
DENTHAHEZ EbHHDT, b MHEE tissue array SCYZWE QLUK - AR
FRIFATCEX A DFEE - WEEFES-RBREITO L LEETD. £, HAED
HHEIZOWTIE, BYIRLUTER L7 OCP DA =3 7 F 7T &k HTENELICBLE S
ILTWT, BRBRITERIBEVTWVWAEE TH D, RS ELIZOVWTRE (18
A D—EICBEED L OREENTWVEINE I DNEE) LiZET, £FIC50nT
in vitro COT—ZRELBZEBIZRITLTWA LI THD.

PN ABIDOZEMEFEEICEWTE 1 BERRBRICADANCSBRIERRHR E LT
{&, FDA/CDER/DODP & LT HifE—AYR RARDS 72V A%, ﬁ%ET®E$Mﬁ EEL LT,
2TEOEM E AV z 28 BRIKERSEHERBROEREZEEA L TNEEDZ L THS.
TORBRIE, B1ETEE, F2ETHEIEREE I ETOB/RICL Y BRINEE
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WCOWTEEM L, BIRENFIBE CORBENRE 2B EICE 2B oL MEIT-
T, F1IABERRBRICANDIDE D DRAEMICHE L CWD X5 THD. bbbA,
28 AMBBOBRICL - TIE, #F 1 AEKRRREBOTNICHLERFORBEOEMZE
RT2H5E6LH5.

2B, IBAFIOEERESMRERE LTI, HIBERTYRLNOEEEME L&
FEHEMHEZERLTEBY, BWEAVWZEBEEYE - AEBEEHERREFREE LT
BN, LERONWITEMDREPAMERBREZIT) 2 L @R E LTHR LW EDZ &
ThHD.

4. #EH

AHIEIZB DT, IBARIOHEBRREE2ERBOEMBPIEOTA K74 EOHESL
WERERDAREICBTABIR EGRTFANGROLIBEREBETH N TE ., K
HgE#& & U CIE, Dr. Leighton & Dr. Morse 2L AHBAN XD TEENDOLET
Holcledd, TENOLOTNTEHELENR P ST=O TRV N EDBEREKEEZRL
TWAD2, ZHICELT, AELHLAZRLENNICEBAWETET 252 E> T
LHONETHDH., mEIZ, FHEIZBWTE, AREEBICE#H L -#EEHELOARR LT,
FNLUNDORFREEREM O ZDOTEZL OF 2 ORI OEH LY, Lk
DIFEEEDLIZENTERLLOTHY, ZORBIHEELLET LOTHD.

frék. (dek) FHMHERBEE S (Society of Toxicologic Pathology, STP)fEWRZEHTIE

Pa
=

ARED STP EWRFEWNESIL, 8 24 HAH %, [Cardiovascular Toxicologic
Pathology: Risk Assessment and Risk Management | % F & & L T, Colin
Rousseaux BEEODOTIZ, KXEzn  ET7HHKX T b O JW Marriott Hotel
TBEINZ. ok, RESOT /I LI OWTIEERRMLEZDY, RHEE#RE L
TEBEEFRER L TORNWD TEOWESEIIEE L2V,

RESIZBWTHE, ZEMCEYESZOOMEER L ZOREIGRLAZEThoTz
DT, BRINTZHEFEEOFIZ, SEIOHEEMICEZENICEZT 2008 o7z,
LLARNRG, BERNERLEEBIZR2DL0 W ondbD, 21X, 682 B0
F#% o B s ( [Local Delivery of a Cardiovascular Effect: Drug
Eluting Stents and Other Devices] ) IZBWTEHEINT-XEESLEELE (U.S.
Food and Drug Administration, US FDA, LA T EL|Z FDA & #E) @ O0ffice of
Combination Products (OCP) IZFiJ& 9 A Dr. Patricia Love |2 X B {EE [ The
Regulatory Challenges of Combination Products]) I%, 1EH &7z, REEL, TE
WML 225 5 bEWE - EWMFEY - BB EOMAEDEME OBRFIZET S
FDA OELD FHAIZ DWW T 7= D ToHo7=. FDA 1E, [Medical Device User Fee
and Modernization Act of 2002 {EIZEWT, T ODHASLEWMEORE 2 EE
B, 20024 12 AIZOCP 5% E L7z, OCP i, fEx DfAELEHEDO—FHL
IREEANZERS 2 TEK B OIRFBIFEAETH B Center for Drug Evaluation and Research
(CDER) - Center for Biologics Evaluation and Research (CBER) - Center for
Devices and Radiological Health (CDRH) DU 3UmMZEI VIR D 1TH, BEDOEREIZ
K BELMEBRITOIL DA DOEERENLO - DOFFHE, & EHIC L 2EEREDEHELL
L IE(, MASOEWMEREICETINA NI 14 UV EOERR EEEE LT A8
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THD. FDA & LTHE, MAEDLEWEIZE LT, 0CP OEFFETIZ, JKEIhER
BCAL—RXRBEE T XEELZEDTWDER, BHEEAIZBWT, ZRRBRITHR
DEMINZHDEDZETHD., SEOBRITIOLODEREBICESRZELEZLOTE
FEHEMEAT b &2FlE LTIThy, EOTNAR (EH) 229 LiziEAE
PDEMENRBENTECNBZ LY, ERRICEBWDTHRBAF OIEEREE2ERBRO
EHRIEOTA RS54 VRS THT-DIZ1345 1% 0CP OEAE L ITENC DWW THEHET
HEVLENGDLZLDEEZ D, iz, 6 A 22 HF#%IZIE, [Cardiovascular Safety
Pharmacology and Modern Risk Assessment] Gt EEHT AT UARI T AR {ThILZ., AH
BE 1395 FDA/CDER #HfD T —H LB TE 2o 723, Ry RY U A
BWTIEEE L TEEMEBZOISEN D ORENITON, FFIC QT BEELEEIZET S
FEREDRHLHTH o2, MIITEEAN EIELEREIRSHE (PMDA) 226 FDA (ZHiM)
G B/ MiF BE (BH) ik, FEO FDA X AP ARIOLREMEEE
WZRBUVNTHE, QT BRI AEEN LITLISHE#RSh3 L), TOZ L 0RIE
WZOWTHERDH D LDOD, FFEIZBOTHAAK OIEREL MR O EEFIE
DHA RFGA L ERHSITHICHTZ->TIE, BX (K) OBEMZHEMERTIERT,
EBRTONEFRIS LUV,
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