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- Influenza vaccines derived from an entirely new production process will require a
complete
non—clinical study program as stipulated in the relevant guidelines.

E<HFLNEETOEREANSAVIILIUF I IF
VTR BT ARSA VSR> TR e IR KR
TOTSLEERTRENBETH D,

EYGTITIY
Fo D IEER R
BRICOWTIL. &
HOPHRIIF
L ERIEDEH
TGt BEMN
H5. EDFR.

~ New adjuvanting systems ~ in particular when combined with influenza virus antigens
from a new or modified manufacturing process — where no experience exists in relation
to human use need to be specifically investigated for their safety profile, separately and
in combination with the influenza virus antigen. Applicants should consult the Guideline
on adjuvants in vaccines for human use (CHMP/VEG/134716/2004).

In view of the possible use of these vaccines in pregnant women, animal reproductive
toxicity studies should be performed and should be available before authorisation. The
study design should reflect the clinical dosing schedule, i.e. once before (as a priming)
and once during the pregnancy phase (groups with different time points might be
considered).
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It is expected that non—clinical safety testing should normally be performed with vaccine
that contains the strain intended for the candidate vaccine. If some or all of the data
have been obtained with seasonal vaccine strains or other strains with the potential to
cause a pandemic, the applicant should justify the relevance of these data. If reference is
made to the literature as supportive bibliographic data, this literature should be provided
and its relevance to the candidate influenza vaccine should be discussed.

For reduction of, or exemption from, any part of a non—clinical safety investigation
program, European competent authorities should be consulted for Scientific Advice.
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4.3. Clinical requirements

In principle, the clinical development of influenza vaccines prepared from a virus with a
pandemic potential should be in accordance with the general recommendations regarding
the clinical development of vaccines. Therefore, the Guideline on Clinical evaluation of
New Vaccines (EMEA/CHMP/VEG/164653/05) applies where appropriate.

In the pre—submission phase the applicants are encouraged to present and discuss with
European competent authorities the clinical development plan and any interim results.
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Target population

The SPC for each candidate vaccine will reflect the characteristics (e.g. age range,
immune status) of the population(s) in which it is considered that sufficient data are
available to support a dose regimen that will be potentially protective.

It is possible that the manufacturer will not be able to generate data for all age and risk
categories. Under these circumstances, some degree of extrapolation might be allowed
(e.g. from healthy adults to older and younger age categories). The appropriateness and
extent of any extrapolation that is allowed will have to be considered on a case~by—case
basis and will depend on the data available. Applicants proposing such extrapolations
should seek Advice from European competent authorities.

As with all vaccines, variations to the SPC that extend the population in which dose
recommendations have been established may be approved if suitable data are provided.

In principle, studies in children and adolescents to evaluate immunogenicity and safety
should be initiated only after acceptable data have been obtained from studies
conducted in healthy adults.

Studies in infants and toddlers should only be initiated when data from older children and
adolescents have been found acceptable.
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(4.3. Clinical requirements, Dose and schedule ZZ:[8)
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Immunological assessment and criteria

Clinical studies should provide a detailed characterisation of immunological responses to
the strain in the candidate influenza vaccine, which should be the strain intended for the
final product. Data generated during clinical studies conducted with vaccines
manufactured similarly but containing other influenza viruses, including other strains with
a potential to cause a pandemic or seasonal influenza strains, may be considered to be
supportive.

The comprehensive results from the HI, SRH and microneutralisation assays will form the
basis for the assessment of immunogenicity. The choice of methodology and the
standardisation of the assays should be addressed by the applicant. Applicants should
predefine in the protocol which immunogical parameter(s) will be used in the primary

analysis of immunogenicity. .
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The seroprotection criterion of at least 1:40 for the HI titre that is applied to the
assessment of immunogenicity of seasonal influenza vaccines is based upon the
assumption of a correlation with a reduction in influenza=-like illness when most of the
vaccinated population has some degree of preexisting immunity against the vaccine
strains. This criterion may not be valid for vaccines prepared from an influenza virus with
the potential to cause a pandemic and to which the population would be immunologically
naive. Alternative cut—off points should be discussed and possibly justified.

As generally stipulated for vaccines used for primary immunisation of a previously
immunologically naive population, influenza vaccines used for pandemic preparedness
should induce high seroprotection rates, preferably after one or at most two doses. All
three criteria (seroprotection rate, GMT increase and response rate) as defined in
guideline CPMP/BWP/214/96 should be fulfilled.
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(4.3. Clinical requirements, Dose and schedule. — Initial dose finding studies U~ Dose
confirmatory studies% & 8)
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A demonstration that the candidate vaccine elicits neutralising antibodies directed
against the vaccine strain is very important. The neutralising antibody titre that
correlates with seroprotection is, at present, unknown. Neutralising antibody should be
measured in at least a subset of vaccinated individuals, preferably at one or a few
selected reference centres with the appropriate expertise. The proportions achieving at
least a fourfold increase in the antibody titre and the GMTs should be reported along
with a reverse cumulative distribution curve.

Although additional immunological assessments, such as explorations of cell-mediated
immunity and neuraminidase inhibition, are of unknown relevance to protection, these
should be explored in a subset of vaccinees to provide more insight into the overall
effects of vaccination.
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(4.3. Clinical requirements, Dose and schedule, = Induction of immunity to other
influenza strainsZ S 8R)
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Antibody kinetics after the first and second dose should be described. Immune
responses should also be determined at intervals after completion of the primary series
in at least a statistically valid subset of the vaccinated population to investigate the
need for revaccination. At the time of initial authorisation, these data may be limited (e.g.
to 6-12 months for only a subset of the vaccinated population). It will be expected that
applicants will have plans in place and commit to follow antibody levels over time (post
approval commitment).
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Dose and schedule

In order to support the dose and regimen that are proposed in the SPC, studies should
evaluate immune responses after single and multiple doses. Anti~HA antibodies should be
assessed by means of HI and/or SRH assays. Virus neutralisation should also be
assessed after single and multiple doses in at least a subset of vaccinees (see above
under immunological assessment and criteria).

The optimal dose and schedule may depend upon:

- Vaccine specific factors, such as type and amount of antigens, content and type of
adjuvant;

- Population specific factors such as age, immunological naivety to the strain.

{If the data indicate that more than one dose of vaccine is needed to achieve potentially
adequate and/or optimal immune responses, consideration should be given to evaluating
the minimum dose interval that might be employed.
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— Initial dose finding studies

In general, for each specified population group naive individuals (i.e. HI titre < 1:10)
should be

studied for each dose and/or proposed schedule that is investigated to identify
formulations (e.g. dose of antigen and amount of adjuvant, if needed) and schedules that
elicit potentially adequate serological responses. The number of subjects studied per
dose group should be statistically justified, but be at least 50.

— Dose confirmatory studies

Once the applicant considers that an appropriate formulation and schedule has been
identified for healthy adults aged from approximately 18~60 years, the safety and
immunogenicity of the final choice should be evaluated in larger numbers in a similar
population. The total database for safety in this first population to be studied should be
as shown in table 1 and discussed below. A substantial proportion (to be justified by the
applicant) of the additional subjects vaccinated should also be studied for
immunogenicity. If some age groups (e.g. persons of a particular decade between 18-60
vears) were underrepresented in the initial dose finding study, particular efforts should
be made to obtain further data in the dose confirmatory study.

Extension of the population in which the vaccine may be indicated for use (e.g. by age
group and/or risk factors) may be based on studies completed before or after initial
authorisation.
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~ Induction of immunity to other influenza strains

As explained above, the primary characterisation of the immune response to a candidate
influenza vaccine should focus on assessing the immune responses to the vaccine strain.
These data would form the basis for the assessment of immunogenicity before initial
authorisation.

However, either before and/or after initial authorisation (see also below) the applicant is
expected to investigate or have plans to investigate:

- Cross—reactivity i.e. ability of antibody elicited by the vaccine to react with other
viruses in

circulation (e.g. cross—reaction of antibody elicited by an H5N1 vaccine to emerging drift
variants of H5N1 avian influenza viruses). This should be assessed by means of
neutralising

antibody tests using different strains in the assay.

- Cross—protection. Information on cross-reactivity as described above may be included
in

section 5.1 of the SPC. However, no claims for cross—protection can be made unless the
crossreactivity data are supplemented by evidence that vaccinated animals are
protected against infection following challenge with other strains.

In addition, applicants are encouraged to investigate the potential for cross—priming i.e.
examination of the immune responses of individuals primed with the candidate vaccine to
a vaccine containing another strain of virus (see also section 4.3 — Dose and schedule
and section 4.4).
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Safety

The size of the safety database for each influenza vaccine prepared from a virus with a
pandemic potential will be different, depending on the population studied, as defined in
table 1.

Follow-up for the evaluation of safety should be at least 6 months after the last dose of
vaccine. For reactogenicity evaluation, at least all the parameters defined in guideline
CPMP/BWP/2490/00 should be studied. These data should be submitted before initial
marketing authorisation.

HIf any new issues regarding safety arise during the clinical development programme,
these need to be adequately addressed before authorisation and followed up specifically
as part of the risk management plan.
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Table 1:
I1Size of the safety database required to
detect ADRs occurring at a frequency as stated below#:

Adults from 18 to 60 years
< one in one thousand persons vaccinated (i.e. rare ADRs)
(e.g. a database of approximately 3000 subject might be sufficient)

Specified age groups (e.g. infants, children, adolescents, adults over 60 years of age)
< one in one hundred (i.e. uncommon ADRs)

(e.g. a database of approximately 300 subjects from each specified age group might be
sufficient)

Specified risk groups (e.g. immune compromised individuals, chronically ill patients)

< one in one hundred (i.e. uncommon ADRs)

(e.g. a database of approximately 300 subjects from each specified risk group might be
sufficient)

* Applicants are encouraged to discuss the proposed size of the safety database with
competent regulatory authorities during the clinical development programme.
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Post-approval commitments and Risk management plan

As mentioned above, at the time of initial authorisations plans should at least be in place
to assess antibody persistence, cross—reactivity and cross—protection to new circulating
strains. There should also be definite plans for assessment of responses to booster
doses in cohorts of vaccinees from each age and risk group for which an indication has
been granted.
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Whenever the opportunity arises, such as during any government—directed use of vaccine
within cohorts in individual countries, further information should be collected from
observational studies to expand the safety and the immunogenicity database. If there is
exposure of vaccinees to circulating influenza strains with a potential to cause a
pandemic (e.g. persons dealing with avian influenza outbreaks in flocks or close contacts
of documented cases of human infection due to such viruses) information on
breakthrough cases should be collected. It is especially recommended to collect
additional data in populations which have been studied to a lesser extent in the pre~
authorisation clinical trials.

In the event of a declared pandemic, monitoring the effectiveness of prior administration
of any vaccines containing strains expected to provide some protection (based on
cross—reactivity and/or cross protection studies) would be important. Such data would
be informative for planning future prepandemic vaccination strategies and, if data
become available early enough, evidence of protection from prior vaccination could mean
that any available pandemic vaccine (i.e. vaccine prepared from the exact influenza strain
causing the pandemic) might be directed primarily to previously unvaccinated cohorts.

If the strategy in any one country has been to prime with pre-pandemic vaccine(s) and
to administer a dose of pandemic vaccine as soon as it becomes available, then it is
recommended that immune responses to the pandemic vaccine should be assessed and
compared between any previously vaccinated and unvaccinated cohorts. It may also be
possible to monitor the effectiveness of such a strategy provided that the pandemic
vaccine can be given early enough to potentially impact on infection rates, complication
rates and/or death rates.
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In both the instances described, and depending in part on the number of different pre~
pandemic vaccines that may have been distributed in a population, it may or may not be
possible to assess vaccine—specific protection as well as the overall effectiveness and
safety of the chosen strategy. It is acknowledged that monitoring effectiveness and
safety under both scenarios will be fraught with difficulties and will need careful pre—
planning, most likely in close conjunction with public health authorities. Any plans in this
regard should be provided in the Risk Management Plan (RMP) or be included in updates
of the RMP.
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4.4. Post authorisation issues for influenza vaccines prepared from viruses with
pandemic potential

It is possible that MAHs might wish to propose replacement of the strain in an approved
vaccine. For example, this might occur if sequential studies show low or negligible cross—
reactivity and crossprotection to drift variants and/or if expert opinion suggests that the
HA subtype of influenza virus most likely to trigger a pandemic has changed. Two
scenarios could occur and have different regulatory implications as follows:

a. Replacement of the strain in the approved vaccine with a different strain of the same
subtype (e.g. supplanting the original HSN1 with another H5N1 strain). In this case the
MAH would have to submit all manufacturing and quality data related to the new strain. A
clinical study should be conducted to demonstrate that immune responses to the new
vaccine strain are adequate (see section 4.3: Immunological assessment and criteria). If
feasible it is

recommended that the vaccine prepared from the replacement strain should also be
administered to a cohort that previously received the original strain vaccine in order to
assess cross—priming. Applicants are advised to obtain advice from EU competent
authorities

regarding the extent and type of clinical data that would be required.

b. Replacement of the HA/NA subtype of strain (e.g. supplanting the original H5N1 strain
with

an H7N7 strain). Advice from EU competent authorities should be sought on the
regulatory

framework and data requirements for such a change.
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( 4.2.1.2 Non—clinical immunogenicity ZZ:8)
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( 4.3. Clinical requirements, Post—approval commitments and Risk management plan %%
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