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VACCINE COMPOSITION FOR NAIVE SUBJECTS

Field of Invention
The invention relates to nasally-administered vaccine compositions effective in naive
subjects such as children. Further, the vaccine composition is suitable for

vaccinating the general population during a pandemic.

Background of the Invention

Influenza vaccines currently in general use are based on live virus or inactivated
virus, and inactivated virus vaccines can be based on whole virus, “split” virus,
subunit proteins or on purified surface antigens (including haemagglutinin and

neuraminidase).

The socioeconomic impact of influenza and its medical burden in healthy young
children has been increasingly recognized. Moreover, children have the highest
attack rates of influenza during epidemic periods, and transmit influenza viruses in

the community to other risk groups.

Healthy young children have an increased risk of influenza infection because they
do not have a fully developed immune system. Infants are in their first three months
of life susceptible to infections that are not common in older individuals (such as
Streptococcus agalactiae) and infants rely on maternal antibody for the first few
month of life. Infants do not respond to certain vaccines in the same way as adults
and are unable to produce effective antibodies to polysaccharide antigens until
around 5 years of age. The immune system grows and develops with the child and
does not fully resemble that of an adult until puberty, when sex hormones may be

responsible for the full maturation of the child’s immune system.

The American Advisory Committee on Immunization Practices (ACIP) has
recommended annual influenza vaccination for all children aged 6-59 months,
because children aged 6-23 months are at substantially increased risk for influenza-
related hospitalizations and children aged 24-59 months are at increased risk for
influenza-related clinic and emergency department visits. The recommendation has

been extended for seasonal influenza vaccination for all persons aged = 6 months
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who do not have contraindications. The U.S. food and drug administration
categorizes pediatric subpopulation according to the following age ranges. The
newborn population range from birth to 1 month of age. The infant population range
from 1 month to 2 years of age. The child population range from 2 years to 12 years
of age. The adolescent population range from 12 to 21years of age.In Europe, some
countries have issued similar recommendations as the ACIP, although with a more
restricted position with regard to universal immunization of young children. The
European Medicines Agency categorizes paediatric medicines according to the
following populations. The newborn population includes pre-term to term and up to
28 days. The infant population are from 1 month to 23 months. The child population

are form 2 years to 11 years. Adolescents are from 12 years to 18 years.

Studies have shown that conventional parenteral vaccines have limited ability to
induce satisfactory protective immunity in unprimed (naive) children, especially the
very young ones. ACIP has recommended a two-dose vaccination regimen in
immunologically naive very young children, but more recently such recommendation
has been extended to children aged up to 8 years of age, because of the
accumulating evidence indicating that 2 doses are required for protection in this

population.

During inter-pandemic periods, influenza viruses that circulate are related to those
from the preceding epidemics. The viruses spread among people with varying levels
of immunity from infections earlier in life. Such circulation, in a phenomenon known
as antigenic drift, over a period of usually 2-3 years, promotes the selection of new
strains that have changed enough to cause an epidemic again among the general
population. Drift variants may have different impacts in different communities,
regions, countries or continents in any one year, although over several years their
overall impact is often similar. Typical influenza epidemics cause increases in
incidence of pneumonia and lower respiratory disease as witnessed by increased

rates of hospitalisation and mortality.

At unpredictable intervals, novel influenza viruses emerge through a process known
as “antigenic shift” and are able to cause pandemics. Antigenic shift is the process

by which two or more different strains of a virus combine to form a new subtype
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having a mixture of the surface antigens of the two or more original strains.
Antigenic shift is a specific case of reassortment or viral shift that confers a
phenotypic change. Thus, an influenza pandemic occurs when a new influenza virus
appears against which the human population has no pre-existing immunity. The
general population will when an antigenic shift occurs be naive to the new virus

strain.

Antigenic shift is contrasted with antigenic drift, which is the natural mutation over
time of known strains of influenza which may lead to a loss of immunity, or in
vaccine mismatch. Antigenic drift occurs in all types of influenza including influenza
virus A, influenza B and influenza C. Antigenic shift, however, occurs only in

influenza virus A because it infects more than just humans.

During a pandemic, antiviral drugs will not be sufficient or effective enough to cover
the needs and the number of individuals at risk of potentially life-threating influenza
disease. The development of suitable vaccines is essential in order to achieve

protective antibody levels in immunologically naive subjects.

These problems may be countered by adjuvantation and/or optimal vaccine delivery
the aim of which is to increase immunogenicity of the vaccine in order to be able to
decrease the antigen content and thus increase the number of vaccine doses
available. The use of an adjuvant may also help prime the immune system against
an antigen in a population with no pre-existing immunity to the specific influenza
strain. An adjuvant may also enhance the delivery of the vaccine and thereby
decrease the amount of antigen needed to induce an immune response. The
vaccine delivery and/or the route of vaccination might be of high importance. Most
influenza vaccines are delivered parenterally and therefore mainly induce immunity
against influenza in the blood. However, influenza viruses enter our bodies through
our nose or mouth i.e. through mucosal membranes. By delivering influenza vaccine
to the nose one can induce influenza-specific immunity in both the mucosa and in
the blood. This might be of benefit when aiming to induce protective immunity
against influenza, especially in individuals with no prior immunity to the influenza

vaccine strain or to any influenza.
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New non-live vaccines, such as a vaccine based on a whole inactivated virus or on
part from an inactivated virus, able to induce protective immunity against influenza
disease in individuals with no pre-existing immunity to the vaccine antigen are
needed. Individuals without sufficient pre-existing immunity to influenza and/or with
weakened immune status include immuno-compromised individuals, young children,
elderly and large parts of the world wide population (or all) in case of a pandemic.
The present invention is directed particularly to children with limited or no pre-
existing immunity to viral antigens. This group especially is in need of a safe, non-
live vaccine that can prime an immunological response against e.g. influenza. New
vaccines that could be used as peri-pandemic vaccines to prime an immunologically
naive population against a pandemic strain before or upon declaration of a
pandemic are also needed. The present invention is directed particularly to naive
populations and notably can be readily administered due to being formulated for
nasal administration and only containing inactivated virus or parts of viruses, thus
not requiring medically trained personnel. Formulations of vaccine antigens with

potent adjuvants allow for enhancing immune responses.

Summary of the Invention

It is an object of the invention to provide vaccines that are able to prime an immune
response and provide protective immunity against both seasonal and pandemic
virus strains and other pathogenic organisms in subjects with no pre-existing
immunity to the vaccine strain. One aspect of the invention is directed to the
paediatric use of the vaccine of the invention including a vaccine effective in children
against seasonal influenza virus strains. A further aspect of the invention is directed

to subjects of all age groups when the composition is for pandemic use.

A first aspect of the present invention is directed to a composition comprising
i) one or more non-live antigens, and
ii) an adjuvant comprising:
one or more carboxylic acids,
an aqueous medium, and
ptionally one or more mono-glycerides

for use as an intranasally administered vaccine for use in naive subjects.
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The composition may be formulated for use as a vaccine against all suitable
pathogens. Thus the composition may be formulated as a vaccine for any suitable
viral strain or bacteria. The composition may be formulated for use as an influenza
vaccine for intranasal administration. The invention was developed for use as a
vaccine for the intranasal immunization against pathogenic infections e.g. influenza

in subjects with limited or no pre-existing immunity to the vaccine strain.

A second aspect of the present invention is directed to a composition for use as an
intranasally administered vaccine to pediatric immuno-compromised subjects, the
composition comprising

one or more non-live influenza virus antigens, and

an adjuvant comprising:

one or more carboxylic acids,

an aqueous medium, and

optionally one or more mono-glycerides.

A third aspect of the invention is directed to a composition comprising
i) one or more non-live antigens, and
ii) an adjuvant comprising:
one or more carboxylic acids,
an aqueous medium, and
optionally one or more mono-glycerides
for use as an intranasally administered vaccine for use in naive immuno-

compromised patients.

A further aspect of the invention is directed to a composition, said composition
comprising

i) one or more Streptococcus pneumoniae antigens, and

ii) an adjuvant comprising:

one or more carboxylic acids,

an aqueous medium, and

optionally one or more mono-glycerides
for use as an intranasally administered vaccine for use in naive subjects and/or

immune-compromised patients for the prevention of infection with Streptococcus
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pneumoniae or for reducing the severity of symptoms associated with an infection

with Streptococcus pneumoniae

Brief description of the drawings

Figure 1: Development of HI antibody titers against HIN1 A/Ned/602/09 (A). Ferrets
of group 1, 3-6 were intranasally inoculated by nasal drops on days 0, 21 and 42
and ferrets of group 2 were subcutaneously injected on days 21 and 42. HI antibody
titers were determined in sera collected prior to the immunizations on day 0, 21 and
42 and after the last immunization on days 64 and 70.Group 1 (control, i.n. saline),
group 2 (s.c. TIV), group 3 (i.n. Endocine™ adjuvanted split antigen at 5 ug HA),
group 4 (i.n. Endocine™ adjuvanted split antigen at 15 yg HA), group 5 (i.n.
Endocine™ adjuvanted split antigen at 30 yg HA) and group 6 (i.n. Endocine™
adjuvanted inactivated whole virus antigen at 15 ug HA). Bars represent geometric
mean of 6 animals per group with 95% CI (GMT +/- CI95).

Figure 2: Hl titers against distant viruses.

Ferrets of group 1, 3-6 were intranasally inoculated by nasal drops on days 0, 21
and 42 and ferrets of group 2 were subcutaneously injected on days 21 and 42. HI
antibody titers were determined in sera collected prior to the immunizations on day
0, 21 and 42 and after the last immunization on days 64 and 70.Group 1 (control, i.n.
saline), group 2 (s.c. TIV), group 3 (i.n. Endocine™ adjuvanted split antigen at 5 ug
HA), group 4 (i.n. Endocine™ adjuvanted split antigen at 15 ug HA), group 5 (i.n.
Endocine™ adjuvanted split antigen at 30 yg HA) and group 6 (i.n. Endocine™
adjuvanted inactivated whole virus antigen at 15 ug HA). Bars represent geometric
mean of 6 animals per group with 95% CI (GMT +/- CI95). For GMT calculations,
the <5 value was replaced with the absolute value 5.A: Antibody titers against H1N1
A/Swine/Ned/25/80. B: Antibody titers against H1IN1 A/Swine/ltaly/14432/76. C:
Antibody titers against HIN1 A/New Jersey/08/76.

Figure 3: Development of VN antibody titers against HIN1 A/Ned/602/09.

Ferrets of group 1, 3-6 were intranasally inoculated by nasal drops on days 0, 21
and 42 and ferrets of group 2 were subcutaneously injected on days 21 and 42. VN
antibody titers were determined in sera collected prior to the immunizations on day

0, 21 and 42 and after the last immunization on days 64 and 70. Group 1 (control,
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i.n. saline), group 2 (s.c. TIV), group 3 (i.n. Endocine™ adjuvanted split antigen at 5
pug HA), group 4 (i.n. Endocine™ adjuvanted split antigen at 15 ug HA), group 5 (i.n.
Endocine™ adjuvanted split antigen at 30 yg HA) and group 6 (i.n. Endocine™
adjuvanted inactivated whole virus antigen at 15 ug HA). Bars represent geometric
mean of 6 animals per group with 95% CI (GMT +/- CI95).

Figure 4: Comparison of the vaccine ImmunoseTM FLU, here comprising 15 ug HA
split influenza antigen with 20 mg/ml (2 %) EndocineTM ,of the present invention
with other adjuvanted vaccine products, FluMist (live attenuated vaccine) and

injectable vaccines in influenza naive ferrets.

Table 3: Efficacy of Endocine™ formulated 2009 H1N1 vaccines in ferrets
demonstrated by clinical, virological and gross-pathology parameters.

: Group 1 (control, i.n. saline), group 2 (s.c. TIV), group 3 (i.n. Endocine™
adjuvanted split antigen at 5 pg HA), group 4 (i.n. Endocine™ adjuvanted split
antigen at 15 pyg HA), group 5 (i.n. Endocine™ adjuvanted split antigen at 30 ug HA)
and group 6 (i.n. Endocine™ adjuvanted inactivated whole virus antigen at 15 ug
HA).

Clinical Scores. Survival, number of animals that survived up to 4 dpi; fever (°C),
maximum temperature increase presented as average with standard deviation,
number of animals in which fever was observed in parentheses, (*), body
temperature of 1 animal in group 4 was not available due to malfunction of the
recorder; % body weight loss between 0 and 4 dpi presented as average with
standard deviation, number of animals with body weight loss in parentheses.
Virology. Virus shedding in nose and throat swab samples, area under the curve
(AUC) for titration results 1-4 dpi, number of animals showing 1 or more virus
positive swab in parentheses; virus load in lung and turbinates (log:TCIDso/g) on 4
dpi presented as average with standard deviation, or the lower limit of detection in
case all animals in the group were virus negative, number of animals with lung /
turbinate virus in parentheses.

Gross pathology. % of estimated affected lung parenchyma by visual examination
during necropsy on 4 dpi presented as average with standard deviation, number of
animals with affected lung in parentheses; lung/body weight ratio (x10?) on 4 dpi

presented as average with standard deviation.
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Table 4: Semi-quantitative scoring for histopathological parameters on 4 dpi.
% Group 1 (control, i.n. saline), group 2 (s.c. TIV), group 3 (i.n. Endocine™
adjuvanted split antigen at 5 pg HA), group 4 (i.n. Endocine™ adjuvanted split
antigen at 15 pyg HA), group 5 (i.n. Endocine™ adjuvanted split antigen at 30 ug HA)
and group 6 (i.n. Endocine™ adjuvanted inactivated whole virus antigen at 15 pg
HA).

Histopathology. Semi-quantitative scoring for histopathological parameters on 4 dpi.
Extent of alveolitis/alveolar damage, score: 0, 0%; 1, 25%; 2, 25-50%; 3, > 50 %;
severity of alveolitis, score: no inflammatory cells (0); few inflammatory cells (1);
moderate numbers of inflammatory cells (2); many inflammatory cells (3); alveolar
oedema, alveolar haemorrhage and type Il pneumocyte hyperplasia were scored as
positive slides (no=0, yes=1); All histopathology results are presented as average

with standard deviation.

Detailed description of the invention

In describing the embodiments of the invention specific terminology will be resorted
to for the sake of clarity. However, the invention is not intended to be limited to the
specific terms so selected, and it is understood that each specific term includes all
technical equivalents which operate in a similar manner to accomplish a similar

purpose.

The term “naive subjects” means subjects immunologically naive to a pathogen i.e.
subjects that have not been vaccinated or exposed to a given pathogen and

therefore has no pre-existing immunity to that pathogen.

The term “influenza naive subjects” means subjects immunologically naive to a
specific influenza virus i.e. subjects that have not been vaccinated or exposed to a
specific influenza and therefore has no pre-existing immunity to that influenza strain.
For influenza it means infants and children when vaccinating against seasonal
influenza and means entire populations when peri-pandemic and pandemic periods,

including infants, children, adults, and the elderly.
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The term "pediatric subjects” refers to children under the age of 21 and include the
following subpopulations newborn population from the day of birth to 1 month of
age, infants from 1 month to 2 years of age, child from 2 years to 12 years of age

and adolescent from 12 years to 21 years of age.

The term “peri-pandemic period” refers to the time period surrounding a pandemic.
Given pandemics are time periods officially identified by WHO, the term refers to
the time period immediately prior to the official recognition of the pandemic and

immediately following a pandemic, during which time vaccination is recommended.

The term “non-live antigens” refers to antigens derived from inactivated, non-live
pathogens including viruses e.g.whole inactivated viruses, split antigens, subunit

antigens, recombinant antigens or peptides or bacteria or parasites.

The term “Immunose™ FLU” refers to a composition comprising non-live influenza

antigen and Endocine™.

The term “Endocine™” refers to an adjuvant comprising equimolar amounts of

glycerol monooleate and oleic acid

The one or more non-live influenza virus antigens in the composition of the invention
can be from one or more influenza strain, A, B and/or C strain. A vaccine
composition that is able to prime an immune response and provide protective
immunity against pandemic influenza strains normally only contains antigens from
one influenza A strain (monovalent) whereas a vaccine composition that is able to
prime an immune response and provide protective immunity against seasonal
influenza strains normally contains antigens from three or more different strains
(trivalent or quadrivalent). Most commonly two different influenza A strains and one

or more influenza B strains.

The invention is directed to a vaccine composition surprisingly found to be highly
effective against subjects naive to influenza viral strains, such as children (younger

than 8 years old) and persons during a peri-pandemic or pandemic period. Children
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are often naive to influenza strains circulating seasonally whereas all persons are

considered naive during a pandemic.

The invention is further directed to a method of immunization before or during an
epidemic or pandemic period comprising intranasally administering a vaccine
composition comprising a composition of the invention as well as to a method of
immunization of paediatric subjection comprising intranasally administering a
vaccine composition comprising a composition of the invention and still further
directed to a method of immunization of naive subjects comprising intranasally

administering a vaccine composition comprising a composition of the invention.

The invention is directed to infants, children and adolescent populations as these
populations, when naive, are less responsive when it comes to common vaccine
strategies. The immune system in infants and children are not fully developed and
they therefore mount a less efficient immune response to conventional parenteral
vaccine strategies. However, the present invention offers a special opportunity for
infants and children as a unique lymphoid tissue in the upper respiratory tract is
present at birth and well developed early in childhood. The pharyngeal lymphoid
tissue known as the adenoid (or nasopharyngeal tonsil) is located in the pharynx of
children and is part of Waldeyer's ring which comprises the nasopharyngeal tonsil
(adenoid(s)), the pair of palatine tonsils, the pair of tubal tonsils and the lingual
tonsils. The adenoid is active in building up the immune system and starts to
disappear during adolescence. Nasal vaccine delivery may therefore be of particular
advantages for infants and children. Pediatric subpopulations may be defined either
as by the U.S. Food and Drug Administration or as by the European Medicines

Agency or as a combination of the two.

In one embodiment the composition is for use as an intranasal administered vaccine
for pediatric use. In one embodiment the composition is for use as an intranasal
administered vaccine in newborn ((term and pre-term) with an age up to 28 days). In
one embodiment the composition is for use as an intranasal administered vaccine in
infants (with an age of 1 month to 23 months). In one embodiment the composition

is for use as an intranasal administered vaccine in children (with an age of 2 years
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to 11 years). In one embodiment the composition is for use as an intranasal

administered vaccine in adolescent (with an age of 12 years to 18 years).

There is a need for a safe vaccine suitable for small children with limited or no pre-
existing immunity to e.g. influenza and for naive subjects in general that induces

protective immunity against e.g. influenza disease.

Live attenuated virus vaccines are associated with safety concerns. Flumist® has
not been approved, due to these safety issues, for use in small children under 2
years of age. Paradoxically, these are most often naive subjects which are
particularly vulnerable to influenza, and belong to a high risk group for influenza.

Flumist® is approved for older children but is a live attenuated virus vaccine.

It has surprisingly been found that intranasal administration of adjuvanted non-live
influenza vaccines induced very high immune responses and subsequent complete
protection against influenza disease in ferrets with no pre-existing immunity to the
vaccine antigen. Both the whole and split non-live antigen vaccines gave superior

results over the injected commercially available influenza vaccine, Fluarix®.

The composition of the invention does not utilize a live attenuated virus but rather
non-live influenza virus antigens. Moreover, it can be administered intranasally.
Intranasal administration is particularly suitable for pediatric administration in infants
and children due to the presence of the pharyngeal lymphoid tissue known as the
adenoid. The intranasal administration of the composition of the invention allows for
its generalized use and administration without specialized training, such as
throughout the population during peri-pandemic and pandemic periods by self-
administration. The use of non-live influenza virus antigens allows for its use in small
children without the safety concerns associated with live attenuated virus vaccines.
The inventors have developed a vaccine efficacious in naive subjects which may be
intranasally administered, thereby having the above-mentioned advantages and

meeting an important need for vulnerable populations and classes of patients.

The invention is directed, in a first aspect, to a composition, said composition

comprising
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i) one or more non-live antigens, and
ii) an adjuvant comprising:

one or more carboxylic acids,

an aqueous medium, and

optionally one or more mono-glycerides

for use as an intranasally administered vaccine for use in naive subjects.

In another aspect the invention is directed to a composition comprising
i) one or more non-live virus antigens, and
ii) an adjuvant comprising:
one or more carboxylic acids,
an aqueous medium, and
optionally one or more mono-glycerides

for use as an intranasally administered vaccine for use in naive subjects.

The composition of the invention is suitable for use as a vaccine against infectious
pathogens e.g. virus and bacteria. The composition of the invention is suitable for an
influenza vaccine for intranasal administration. The composition of the invention is
directed for use as a vaccine for the intranasal immunization against influenza in

naive subjects.

The influenza viruses consist of three types A, B, and C. Influenza A viruses infect a
wide variety of birds and mammals, including humans, horses, pigs, ferrets, and
chickens. Influenza B is present in humans, ferrets and seals and influenza C is
present in humans dogs and pigs. Animals infected with Influenza A often act as a
reservoir for the influenza virus, by generating pools of genetically and antigenically
diverse viruses which are transmitted to the human population. Transmission may
occur through close contact between humans and the infected animals, for example,
by the handling of livestock. Transmission from human to human may occur through

close contact, or through inhalation of droplets produced by coughing or sneezing.

The outer surface of the influenza A virus particle consists of a lipid envelope which

contains the glycoproteins hemagglutinin (HA) and neuraminidase (NA). The HA
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glycoprotein is comprised of two subunits, termed HA1 and HA2. HA contains a
sialic acid binding site, which binds to sialic acid found on the outer membrane of
epithelial cells of the upper and lower respiratory tract, and is absorbed into the cell
via receptor mediated endocytosis. Once inside the cell, the influenza virus particle
releases its genome, which enters the nucleus and initiates production of new
influenza virus particles. NA is also produced, which cleaves sialic acid from the
surface of the cell to prevent recapture of released influenza virus particles. The
virus incubates for a short period, roughly five days in a typical case, although the
incubation period can vary greatly. Virus is secreted approximately one day prior to
the onset of the illness, and typically lasts up to three to five days. Typical symptoms
include fever, fatigue, malaise, headache, aches and pains, coughing, and sore

throat. Some symptoms may persist for several weeks post infection.

Different strains of influenza virus are characterized primarily by mutations in the HA
and NA glycoproteins, and thus HA and NA are used to identify viral subtypes (i.e.,
H5N1 indicates HA subtype 5 and NA subtype 1). As such, influenza vaccines often
target the HA and NA molecules. Conventional influenza virus vaccines often utilize
whole inactivated viruses, which possess the appropriate HA and/or NA molecule.
Alternatively, recombinant forms of the HA and NA proteins or their subunits may be
used as vaccines. The antigen in the vaccine composition may be inactivated
antigens such as e.g. whole inactivated viruses, split antigens, subunit antigens,
recombinant antigens or peptides. The term “antigen” or “immunogen” is defined as
anything that can serve as a target for an immune response. The term also includes
protein antigens, recombinant protein components, virus like particles (VLPs) as well
as genetically engineered RNA or DNA, which — when injected into the cells of the
body - the "inner machinery" of the host cells "reads" the DNA and uses it to
synthesize the pathogen's proteins. Because these proteins are recognised as
foreign, when they are processed by the host cells and displayed on their surface,
the immune system is alerted, which then triggers a range of immune responses.
The term also includes material, which mimic inactivated bacteria or viruses or parts
thereof. The immune response can be cellular and/or humoral and be detected in

systemic and/or mucosal compartments.



WO 2014/095943 PCT/EP2013/077006

10

15

20

25

30

14

However, influenza is an RNA virus and is thus subject to frequent mutation,
resulting in constant and permanent changes to the antigenic composition of the
virus. The antigenic composition refers to portions of the polypeptide which are
recognized by the immune system, such as antibody binding epitopes. Small, minor
changes to the antigenic composition are often referred to as antigenic drift.
Influenza A viruses are also capable of "swapping" genetic materials from other
subtypes in a process called reassortment, resulting in a major change to the
antigenic composition referred to as antigenic shift. Because the immune response
against the viral particles relies upon the binding of antibodies to the HA and NA
glycoproteins, frequent changes to the glycoproteins reduce the effectiveness of the
immune response acquired against influenza viruses over time, eventually leading to
a lack of immunity. The ability of influenza A to undergo a rapid antigenic drift and
shift can often trigger influenza epidemics due to the lack of pre-existing immunity to

the new strain.

The American Advisory Committee on Immunization Practices (ACIP) has
recommended annual influenza vaccination for all children aged 6-59 months,
because children aged 6-23 months are at substantially increased risk for influenza-
related hospitalizations and children aged 24-59 months are at increased risk for
influenza-related clinic and emergency department visits. The recommendation has
been extended for seasonal influenza vaccination to all persons ages = 6 months.
Accordingly, the composition of the invention is for use as a vaccine for intranasal
administration to children aged 18 years and under, particular aged 12 and under.
Typically, the children are less than 8 years of age, such as 6 years old or less. An
important intended class of patients for the vaccine of the invention is children,
particularly children of 2 months to less than 9 years of age, typically children of age
3 months to less than 9 years old, such as of age 6 months to less than 8 years old,
most typically of age 6 month to less than 7 years old, such as of age 6 months to
less than 72 months, or of age 6 months to 60 months, or of age 6 months to 24
months. The composition of the invention is intended, at least in part, as a vaccine

for paediatric use.

The features of an influenza virus strain that give it the potential to cause a

pandemic outbreak are: it contains a new haemagglutinin compared to the
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haemagglutinin in the recently circulating strains, which may or may not be
accompanied by a change in neuraminidase subtype; it is capable of being
transmitted horizontally in the human population; and it is pathogenic for humans. A
new haemagglutinin may be one which has not been evident in the human
population for an extended period of time, probably a number of decades, such as
H2. Or it may be a haemagglutinin that has not been circulating in the human
population before, for example H5, H9, H7 or H6 which are found in birds. In either
case the majority, or at least a large proportion of, or even the entire population has

not previously encountered the antigen and is immunologically naive to it.

The invention is directed to infants, children and adolescent populations as these
populations, when naive, are less responsive when it comes to common vaccine
strategies. The immune system in infants and children are not fully developed and
they therefore mount a less efficient immune response to conventional parenteral
vaccine strategies. However, the present invention offers a special opportunity for
infants and children as a unique lymphoid tissue in the upper respiratory tract is
present at birth and well developed early in childhood. The pharyngeal lymphoid
tissue known as the adenoid (or nasopharyngeal tonsil) is located in the pharynx of
children and is part of Waldeyer's ring which comprises the nasopharyngeal tonsil
(adenoid(s)), the pair of palatine tonsils, the pair of tubal tonsils and the lingual
tonsils. The adenoid is active in building up the immune system and starts to
disappear during adolescence. Nasal vaccine delivery may therefore be of particular
advantages for infants and children. Pediatric subpopulations may be defined either
as by the U.S. Food and Drug Administration or as by the European Medicines

Agency or as a combination of the two.

The U.S. food and drug administration categorizes pediatric subpopulation
according to the following age ranges. The newborn population range from birth to 1
month of age. The infant population range from 1 month to 2 years of age. The child
population range from 2 years to 12 years of age. The adolescent population range
from 12 to 21years of age. The European Medicines Agency categorizes paediatric
medicines according to the following populations. The newborn population includes

pre-term to term and up to 28 days. The infant population are from 1 month to 23
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months. The child population are form 2 years to 11 years. Adolescents are from 12

years to 18 years.

In one embodiment the composition is for use as an intranasal administered vaccine
for pediatric use. In one embodiment the composition is for use as an intranasal
administered vaccine in newborn ((term and pre-term) with an age up to 28 days) or
alternatively for use in newborn from day of birth to an age of 1 month. In one
embodiment the composition is for use as an intranasal administered vaccine in
infants with an age of 1 month to 23 months or alternatively with an age of 1 month
to 2 years. In one embodiment the composition is for use as an intranasal
administered vaccine in children with an age of 2 years to 11 years or alternatively
with an age of 2 years to 12 years. In one embodiment the composition is for use as
an intranasal administered vaccine in adolescent with an age of 12 years to 18

years alternatively with an age of 12 years to 21 years.

The vaccine of the invention is particularly directed to naive subjects, eg children
below 8 years of age during seasonal influenza epidemics. The composition of the
invention is also intended, as a vaccine for use in all age groups during pandemic or

peri-pandemic periods.

The composition is therefore particularly directed to naive subjects. The naive
subjects may be children under 18 years old, such as children 0 to 18 years,
particularly children aged 12 and under. Typically, the children are less than 8 years
of age, such as 6 years old or less. An important intended class of patients for the
vaccine of the invention is particularly children of 2 months to less than 9 years of
age, typically children of age 3 months to less than 9 years old, such as of age 6
months to less than 8 years old, most typically of age 6 month to less than 7 years
old, such as of age 6 months to less than 72 months, or of age 6 months to 60
months or of age 6 months to 24 months. The composition of the invention is

intended, at least in part, as a vaccine for pediatric use.

The naive subjects may be of all age groups when the composition is particularly

directed to a vaccine for use during pandemic or peri-pandemic periods.



WO 2014/095943 PCT/EP2013/077006

10

15

20

25

30

17

Intranasal administration is intended to mean administration to the nose by any
mode of administration such as by spraying the vaccine into the nasal cavity or by
administering the vaccine via pipette or similar device by dripping the vaccine into

the nasal cavity or onto the nasal mucosal wall.

The composition advantageously comprises one or more non-live influenza virus
antigens rather than live attenuated virus. As stated, this avoids safety concerns
both in the selection of the patient class but also in terms of production, distribution,
nasal administration, handling and disposal. The non-live influenza virus antigen
may be selected from the group consisting of whole inactivated virus, split virus,
subunit influenza antigen and recombinant antigens. The use of recombinant
proteins can be used to increase the titer of neutralizing antibodies produced against
a challenge with the virus. The glycosylation of HA plays an important role in the
ability of the immune response to elict an antibody response and the virus ability to
evade the immune system. Hence recombinant HA proteins can be generated
containing heterogeneous complex-type glycans as well as recombinant proteins

which are monoglycosylated or non-glycosylated with increased immunogenicity.

Preferably, the non-live influenza virus antigen is a split antigen or a subunit

influenza antigen, more preferably a split antigen.

The influenza A genome contains 11 genes on eight pieces of RNA, encoding for 11
proteins: hemagglutinin (HA), neuraminidase (NA), nucleoprotein (NP), M1, M2,
NS1, NS2(NEP: nuclear export protein), PA, PB1 (polymerase basic 1), PB1-F2 and
PB. Non-live influenza virus antigens may be selected from any one protein or

combination of proteins from the virus.

The composition of the invention may comprise any inactivated influenza virus. As
understood by the person skilled in the art, the influenza virus varies from season to
season and also by geographic area and populations in which they infect. The
present invention is directed to vaccines comprising an adjuvant of the invention and
non-live influenza virus antigens from one or more influenza virus. The non-live
influenza antigen used in the vaccine composition of the invention will be any

antigenic material derived from an inactivated influenza virus. For instance, it may
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comprise inactivated whole virus particles. Alternatively, it may comprise disrupted
virus (split virus) wherein for instance an immunogenic protein, for example M2 ion
channel protein, or glycoproteins are retained. Purified preparations of influenza
membrane glycoproteins, haemagglutinin (HA) and/or neuraminidase (NA) may be
used as the antigenic material in the vaccine composition. A vaccine composition
according to the invention may comprise one or more types of antigenic materials.
The influenza type virus used to prepare the vaccine composition will, of course,

depend on the influenza against which a recipient of the vaccine is to be protected.

For example, the non-live influenza virus antigen comprises one or more antigens
of, for instance, the genetic backbone of one or more of the following influenza
viruses: A/Ann Arbor/6/60 (A/AA/6/60), B/Ann Arbor/1/66 virus, the FluMist MDV-A
(ca A/Ann Arbor/6/60), the FluMist MDV-B (ca B/Ann Arbor/1/66), A/Leningrad/17

donor strain backbone, and PRS.

In another specific example, the vaccine compositions of the invention comprise a
non-live influenza virus antigen of, for instance, an HA or an NA polypeptide
sequence (or at least 90% identical or at least 95% identical to such sequences)
from one or more of the following: B/Yamanashi; A/New Caledonia; A/Sydney;
A/Panama; B/Johannesburg; B/Victoria; B/Hong Kong; A/Shandong/9/93;
A/Johannesburg/33/94; A/MWuhan/395/95; A/Sydney/05/97; A/Panama/2007/99;
A/Wyoming/03/2003; A/Texas/36/91; A/Shenzhen/227/95; A/Beijing/262/95; A/New
Caledonia/20/99; B/Ann Arbor/1/94; B/Yamanashi/166/98; B_Johannesburg.sub.--
5.sub.--99; BVictoria/504/2000; B/Hong Kong/330/01; B_Brisbane.sub.--32.sub.--
2002; BMilin/20/03; an H1N1 influenza A virus, an H3N2 influenza A virus, H9N2
influenza A virus, an H5N1 influenza A virus, an H7N9 influenza A virus ; an
influenza B virus; and a pandemic influenza strain (either designated by WHO or not

circulating in the human population).

In one embodiment the influenza virus strain may be of one or more of the strains
included in the 2013/2014 vaccine: such as an A/California/7/2009 (H1N1)-like virus,
an (H3N2) virus antigenically like the cell-propagated prototype virus
AlVictoria/361/2011 or A/Texas/50/2012 and a B/Massachusetts/2/2012—like

(Yamagata lineage) virus.
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In one embodiment the influenza virus strain may be of one or more of the strains

previously recommended by the WHO for use in an influenza vaccine.

In one embodiment the influenza virus strain or strains may be a strain from a
Quadrivalent influenza vaccine and contain antigens from any four of the following
five influenza virus strains; an A/California/7/2009 (H1N1)-like virus, an (H3N2) virus
antigenically like the cell-propagated prototype virus A/Victoria/361/2011 or
A/Texas/50/2012 and a B/Massachusetts/2/2012—-like (Yamagata lineage) virus, a
B/Brisbane/60/2008-like (Victoria lineage) virus.

The adjuvant of the composition of the invention is critical for its suitability for
intranasal administration and for its efficacy. A suitable adjuvant for intranasal
administration may be an adjuvant that comprises optionally a monoester of glycerol
in combination with a fatty acid, or it may be a combination of fatty acids. Carboxylic
acids used in such adjuvants comprise long chain (C4-C30) alkyl, alkenyl or alkynyl
carboxylic acids which may optionally be branched or unbranched, cyclic or acyclic,
optionally having single, double or multiple unsaturation (double or triple bond)

which may further optionally be of different kind.

Monoglycerides used in such adjuvants may be carboxylic acid esters of glycerin,
wherein the carboxylic acids may be long chain (C4-C30) alkyl, alkenyl or alkynyl
carboxylic acids which may optionally be branched or unbranched, optionally having
single, double or multiple unsaturation (double or triple bond) which may further

optionally be of different kind.

The concentration of monoglyceride in a vaccine composition may be in the range of
e.g. about 1 to about 50 mg/ml, such as, e.g. from about 1 to about 25 mg/ml, from

about 5 to about 15 mg/ml or about 10 mg/ml.

The concentration of fatty acid in a vaccine composition may be in the range of e.g.
about 0.5 to about 50 mg/ml, such as, e.g. from about 1 to about 25 mg/ml, from

about 1 to about 15 mg/ml, from about 1 to about 10 mg/ml, from about 2 to about 8
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mg/ml or about 6-7 mg/ml. In one embodiment the molar basis of the concentration
of a fatty acid in the vaccine composition corresponds to the concentration (on a

molar basis) of the monoglyceride.

Any combination of the concentration ranges mentioned above for monoglyceride
and fatty acid is within the context of the present application. Moreover, the broadest
range mentioned gives a preferred range, and then the range is narrowed to the

most preferred range.

The inventors of the present invention have found that adjuvants as described
above and disclosed in WO 2012/042003 (which is hereby included in its entirety by
reference) are particularly useful when vaccination is performed via the nasal route,
e.g. administration to the mucosa of the nasal cavity. The inventors have found that
use of such adjuvants in vaccination via the nasal route improves the immune
response upon vaccination. The inventors have found the use of such adjuvants

safe and tolerable in several species including humans.

Accordingly, the composition may comprise mono-glycerides which are glycerides
mono-esterified with carboxylic acids selected from the group consisting of lauric
acid (C12), myristic acid (C14), palmitic acid (C16), palmitoleic acid (C16:1), oleic
acid (C18:1), linoleic acid (C18:2), stearic acid, hexanoic acid, caprylic acid,
decanoic acid (capric acid), arachidic acid, behenic acid, lignoceric acid, alpha-
linolenic acid, stearidonic acid, eicosapentaenoic acid, docosahexaenoic acid,
gamma-linolenic acid, dihomo- gamma-linolenic acid, arachidonic acid, erucic acid,

nervonic acid.

In a further embodiment, the mono-glycerides are glycerides mono-esterified with
carboxylic acids selected from the group consisting of palmitoleic acid (C16:1), oleic
acid (C18:1) and linoleic acid (C18:2).

Preferably, the mono-glyceride is glyceride mono-esterified with oleic acid (glyceryl

oleate).
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The adjuvant preferably comprises one or more carboxylic acids selected from the
group consisting of lauric acid, myristic acid, palmitic acid, palmitoleic acid, oleic
acid, linoleic acid stearic acid, hexanoic acid, caprylic acid, decanoic acid (capric
acid), arachidic acid, behenic acid, lignoceric acid, alpha-linolenic acid, stearidonic
acid, eicosapentaenoic acid, docosahexaenoic acid, gamma-linolenic acid, dihomo-
gamma- linolenic acid, arachidonic acid, erucic acid and nervonic acid. Preferably,
the one or more carboxylic acids are selected from the group consisting of oleic acid

and lauric acid.

In a combination of suitable embodiments, the adjuvant comprises glyceryl oleate,
oleic acid and an ageuous medium. The vaccine composition of the present
invention can also comprise additional pharmaceutical excipients. Such

pharmaceutical excipients can be:

1. Agents to control the tonicity/osmolarity of the vaccine. Such agents are e.g.
physiological salts like sodium chloride. Other physiological salts are potassium
chloride, potassium dihydrogen phosphate, disodium phosphate, magnesium
chloride etc. Such agent could also be other ionic substances which influence the
ionic strength and stability. The osmolality of the vaccine may be adjusted to a value
in a range from about 200 to about 400 mOsm/kg, preferably in a range from about
240 to about 360 mOsm/kg or the osmolality must be close to the physiological level

e.g. in the physiological range from about 290 to about 310 mOsm/kg.

2. Agents to adjust the pH of or to buffer the vaccine composition. Normally, pH of
the vaccine composition is in a range of from about 5 to about 8.5. Suitable pH
adjusting agents or buffer substances include hydrochloric acid, sodium hydroxide
(to adjust pH) as well as phosphate buffer, Tris buffer, citrate buffer, acetate buffer,

histidine buffer etc. (to buffer the vaccine).

3. Other additives like e.g. surface-active agents, antioxidants, chelating agents,
antibacterial agents, viral inactivators, preservatives, dyes, anti-foaming agents,

stabilizers or surface active agents, or combinations thereof.
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The surface-active agent may be hydrophilic, inert and biocompatible, such as, e.g.,

poloxamers such as e.g. Pluronic F68 or Pluronic 127.

The antibacterial agents may be e.g. amphotericin or any derivative thereof,
chlorotetracyclin, formaldehyde or formalin, gentamicin, neomycin, polymyxin B or

any derivative thereof, streptomycin or any combination thereof.

The antioxidants may be e.g. ascorbic acid or tocopherol or any combination

thereof.

The viral inactivators may be e.g. formalin, beta-propiolactone, UV-radiation, heating

or any combination thereof.

The preservatives may be e.g. benzethonium chloride, EDTA, phenol, 2-
phenoxyethanol or thimerosal or any combination thereof. EDTA has also been

shown to be a chelating agent, an antioxidant and a stabilizer.

The dyes may be e.g. any indicators (such as e.g. phenol red) or brilliant green or

any combination thereof.

The anti-foaming agents may be e.g. polydimethylsilozone.

The surfactants may be e.g. anionic, cationic or non-ionic or zwitterionic, such as
e.g. polyoxyethylene and derivatives thereof, polysorbates (such as e.g. polysorbate
20 or polysorbate 80), Tween 80, poloxamers (such as e.g Pluronic F68) or any

combination thereof.

Typically, the concentration of monoglyceride in a vaccine composition is in an
amount in the range of about 0.1 g to about 5.0 g per 100 mL, or in the range of
about 0.1 g about 2.0 g per 100 ml, or about 0.5 g to about 2.0 g, such as 0.5 g to

about 1.5 g per 100 mL of the vaccine composition.

Furthermore, the concentration of the one or more carboxylic acids is in an amount

in the range of about from 0.1 g to about 6.0 g per 100 mL, or in the range of about
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0.1 g to about 2.0 g per 100 mL or about 0.5 g to about 2.0 g, such as 0.5 g to about

1.5 g per 100 mL of the vaccine composition.

The one or more monoglycerides together with one or more carboxylic acids in an
vaccine composition may be in an amount of at the most 10% w/v, or at the most
5% wi/v, or at the most 4% w/v, or at the most 3% w/v, or at the most 2% w/v or at
the most 1 % w/v or at the most 0.5 % w/v or at the most 0.1 % w/v or at the most
0.05 % wiv.

The adjuvant may comprise a combination of lipids selected from the group
consisting of mono-olein, oleic acid, lauric acid, and soybean oil. In one suitable
embodiment, the adjuvant comprises oleic acid, lauric acid in Tris buffer. Suitably,
this embodiment comprises 0.25 g to 0.75 g of oleic acid, 0.25 g to 0.75 g of lauric
acid in 7-15 mL of Tris buffer (pH 7-9). A specific example comprises 0.4 gto 0.5 g
of oleic acid, 0.3 g to 0.4 g of lauric acid in 8-10 mL of 0.1 M Tris buffer (pH 7-9). In
a further suitable embodiment, the adjuvant comprises oleic acid and mono-olein in
Tris buffer. Suitably, this embodiment comprises 0.25 g to 0.75 g of oleic acid, 0.25
g to 0.75 g of mono-olein in 7-15 mL of Tris buffer. A specific example comprises
0.3 gto 0.4 g of oleic acid, 0.4 g to 0.5 g of mono-olein in 8-10 mL of 0.1 M Tris
buffer (pH 7-9). A further embodiment comprises 0.5 g to 0.25 g of mono-olein, 0.5 g
to 0.25 g of oleic acid, and 0.25 g to 0.75 g of soybean oil in 7-15 mL of Tris buffer.
A specific example of this embodiment comprises 0.1 g to 0.2 g of mono-olein, 0.8 g
to 1.5 g of oleic acid, and 0.5 g to 0.6 g of soybean oil in 8-12 mL of Tris buffer (pH
7-9).

Three types of adjuvants were used successfully in the examples below: Example
adjuvant A comprising 0.4 g to 0.5 g of oleic acid, 0.3 g to 0.4 g of lauric acid in 8-10
mL of 0.1 M Tris buffer (pH 7-9); Example adjuvant B comprising 0.3 g to 0.4 g of
oleic acid, 0.4 g to 0.5 g of mono-olein in 8-10 mL of 0.1 M Tris buffer (pH 7-9); and
Example adjuvant C comprising 0.1 g to 0.2 g of mono-olein, 0.8 g to 1.5 g of oleic
acid, and 0.5 g to 0.6 g of soybean oil in 8-12 mL of Tris buffer (pH 7-9). These
adjuvants are typically prepared in w/v concentration of 2-12% lipid content (6 g -12
g per 100 mL), most typically from 3-10%, such as 4%, 5%, 6%, 7, 8%, or 9%.

These concentrations are those of the adjuvant mix itself. This adjuvant is then
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mixed with the antigen containing composition in 2:1 to 1:8 ratios, such as, for
example, in a 1:1 ratio so as to provide a 4% lipid content vaccine composition when
commencing from an adjuvant with an 8% lipid concentration. Typically, the lipid
content in the vaccine composition of the invention is 0.5% to 6% w/v, typically as

1% to 6% w/v, more typically 1% to 4%.

The Example B composition is an Endocine™ formulation comprising equimolar
amounts of glycerol monooleate and oleic acid and has been found to be
exceptionally effective in naive subjects. In a highly preferred embodiment, this 8%
lipid formulation is diluted with the antigen containing compositions so as to provide

a vaccine composition with a lipid concentration of 1-4% wi/v.

As stated, the composition is suitable for use in a method for immunization during a
peri-pandemic or pandemic period comprising intranasally administering the vaccine
composition of the invention. The method for immunization during a peri-pandemic
or pandemic period can be used for subjects of all age. The invention further relates
to a method of immunization during seasonal epidemics of paediatric subjects

comprising intranasally administering a vaccine composition as described.

As stated, the invention is directed to a method of immunization of naive subjects

comprising intranasally administering a vaccine composition.

The Examples below show the efficacy of this vaccine composition in naive

subjects.

The surprisingly efficacy in eliciting an immune response in naive individuals implies
that the vaccine of the invention is able to elicit immune response in individuals who
have a weakened immune system in terms of being able to respond to invasive
pathogens such as vira where they do not already have strong pre-existing
immunity. A composition of the invention is therefore suitable for immuno-
compromised individuals. Accordingly, a further aspect of the invention is directed
to a vaccine composition comprising adjuvanted non-live influenza antigens

intranasally administered to pediatric immune-compromised patients, including
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those with HIV; subjects taking immunosuppressant drugs, recent organ recipients;

premature babies, and post-operative patients.

This aspect relates to a composition, said composition comprising
i) one or more non-live antigens, and
ii) an adjuvant comprising:
one or more carboxylic acids,
an aqueous medium, and
optionally one or more mono-glycerides.
for use as an intranasally administered vaccine in pediatric immuno-compromised

patients.

Immuno-compromised individuals have an increased susceptibility to opportunistic
pathogens e.g.influenza virus and are at an increased risk for hospitalization and
death from influenza. Immuno-compromised individuals and in particular pediatric
immune-compromised individuals may be a suitable patient class for immunization
with a composition of the present invention. On embodiment of the present
invention may therefore be a composition comprising
i) one or more non-live influenza virus antigens, and
ii) an adjuvant comprising:
one or more carboxylic acids,
an agueous medium, and
optionally one or more mono-glycerides.
for use as an intranasally administered vaccine in pediatric immuno-compromised

patients.

A surprising effect of the present invention as illustrated by example 2 is that the
composition of the present invention is able to reduce virus shedding. Children shed
more virus than immune-competent healthy adults, which leads to increased virus
spreading to other people in their proximity. The present invention may therefore be
suitable for treating paediatric populations such as infants, children and adolescents.
The present invention may be suitable for preventing virus spreading by a pediatric
population. In one embodiment the composition of the present invention is for use in

pediatric subjects such as infants, children and the adolescents. In one embodiment
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the composition of the present invention is for use in naive subjects for reducing
virus shedding. In one embodiment the composition of the present invention in for
use in influenza naive subjects for reducing virus shedding. Further, a composition
of the present invention may be particularly suitable for containing a pandemic by
reducing virus spreading. In one embodiment a composition of the present
invention is for use in naive subjects for reducing virus shedding in a pandemic
zone. In one embodiment a composition of the present invention is for use in naive
subjects for reducing virus shedding during a peri-pandemic period. In one
embodiment a composition of the present invention is for use in the pediatric

subjects for reducing virus shedding during a peri-pandemic period.

A method of immunization against influenza in pediatric immuno-compromised
patients by intranasal administration of a composition as described supra is an

interesting aspect of the surprising result.

The composition is typically for use as an intranasally administered vaccine to
pediatric immuno-compromised subjects against influenza. The pediatric immune-
compromised subjects are suitably selected from the group consisting of people who
are HIV infected; subjects taking immunosuppressant drugs, such as recent organ

recipients; premature babies, and post-operative patients.

A further aspect of the invention is directed to a vaccine for use in naive subjects
and pediatric immuno-compromised patients. The adjuvant of the invention has
demonstrated its efficacy in influenza naive subjects. This renders it suitable for both

naive patient classes and pediatric immune-compromised patients.

Accordingly, a further aspect of the invention is directed to a composition for use as
an intranasally administered vaccine for use in naive subjects and pediatric immuno-
compromised patients, said composition comprising
i) one or more non-live antigens, and
ii) an adjuvant comprising:

one or more carboxylic acids,

an aqueous medium, and

optionally one or more mono-glycerides.
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Suitable types of vaccines for immunization of naive subjects and pediatric immuno-
compromised patients comprise, according to the present invention, an antigen of
the respectively relevant pathogen intended to be immunized or treated by vaccine
This includes, without being limited to, immunogens derived from viruses selected
from the group consisting of hepatitis B, hepatitis A, hepatitis C, hepatitis D & E
virus, Non-A/Non-B Hepatitis virus, pox and smallpox viruses, polio virus, measles
virus, human immunodeficiency virus (HIV), enteroviruses, retroviruses, respiratory
syncytial virus, rotavirus, human papilloma virus, varicella-zoster virus, yellow fever
virus, SARS virus, animal viruses, herpes viruses, cytomegalovirus, varicella zoster,
Epstein Barr virus, para-influenza viruses, adenoviruses, coxsakie viruses, picorna
viruses, rhinoviruses, rubella virus, papovirus, and mumps virus. Some non-limiting
examples of known viral antigens other than the Influenza virus antigens mentioned
above may include the following: antigens derived from HIV-I such as tat, nef, gpl20
or gpl[betalO, gp40, p24, gag, env, vif, vpr, vpu, rev or part and/or combinations
thereof; antigens derived from human herpes viruses such as gH, gL gM gB gC gK
gE or gD or or part and/or combinations thereof or Immediate Early protein such as
ICP27, ICP47, ICP4, ICP36 from HSVI or HSV2; antigens derived from
cytomegalovirus, especially human cytomegalovirus such as gB or derivatives
thereof; antigens derived from Epstein Barr virus such as gp350 or derivatives
thereof; antigens derived from Varicella Zoster Virus such as gp I, 11, 111 and IE63;
antigens derived from a hepatitis virus such as hepatitis B, hepatitis C or hepatitis E
virus antigen (e.g. env protein El or E2, core protein, NS2, NS3, NS4a, NS4b, NS5a,
NS5b, p7, or part and/or combinations thereof of HCV); antigens derived from
human papilloma viruses (for example HPV6, 11, 16, 18, e.g. LI, L2, El, E2, E3, E4,
ES, E6, E7, or part and/or combinations thereof); antigens derived from other viral
pathogens, such as Respiratory Syncytial virus (e.g F and G proteins or derivatives
thereof), parainfluenza virus, measles virus, mumps virus, flaviviruses (e. g. Yellow
Fever Virus, Dengue Virus, Tick-borne encephalitis virus, Japanese Encephalitis

Virus) or part and/or combinations thereof.

The composition of the invention may comprise non-live antigens of the following
viruses but are not limited to: non-live antigens from Herpes zoster, HIB, Pertussis,

Polio, Tetanus, Diphteria, Hepatitis A, Seasonal Influenza, Influenza A, Influenza B,
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Respiratory syncytial virus (RSV), Human metapneumovirus (hMPV), Human
papillomavirus (HPV), Rotavirus, Norovirus, Human immunodeficiency virus (HIV),
Herpes simplex, and/or Parainfluenza virus (OIV), Rhino virus, Severe acute
respiratory syndrome (SARS), Coronaviruses, Herpes zoster/varicella, Hepatitis A-
E, Hantavirus, and/or Cytomegalovirus, or mixtures thereof,

The compostion of the invention may comprise non-live antigens of the following
bacteria but are not limited to : non-live antigens from Pneumococci, Meningococci,
Haemophilus influenzae b,(Hib) Bacillus anthracis, Chlamydia trachomatis,
Pseudomonas aeruginosa, Mycobacterium tuberculosis, Diphtheria, Escherichia
coli. Group Streptococcus, Neisseria gonorrhoeae, Bordetella pertussis or mixtures

thereof,

The antigens may be e.g. whole non-live antigens such as e.g. whole inactivated
viruses. The antigen may also be part of a pathogen such as e.g. part of an
inactivated virus. The antigen components that may be used are, but not limited to,
for example, viral, bacterial, mycobaterial or parasitic antigens. Bacterial pathogens
may be e.g. Mycobacteria causing tuberculosis and leprosy, pneumocci, aerobic
gram negative or gram-positive bacilli, mycoplasma, staphylococcal infections,
streptococcal infections, Helicobacter pylori, salmonellae, Bordetella pertussis and
chlamydiae. The diseases may also be bacterial infections such as infections
caused by Mycobacteria causing tuberculosis and leprosy, pneumocci, aerobic gram
negative bacilli, mycoplasma, staphyloccocal infections, streptococcal infections,
Helicobacter pylori, salmonellae, diphtheria, Bordetella pertussis causing whooping
cough, and chlamydiae.

Preferred types of vaccines for immunization of naive subjects and immune-
compromised patients may be selected from the group consisting of pneumococcal
vaccine, Hepatitis A-E vaccine, Meningococci vaccine, Haemophilus influenzae b
(Hib) vaccine, Diphtheria vaccine and DTaP vaccine (protects from diphtheria,

tetanus, and pertussis (whooping cough)).

The diseases may also be parasitic such as, e.g. malaria, leishmaniasis,
trypanosomiasis, toxoplasmosis, schistosomiasis, filariasis or various types of

cancer such as, e.g. breast cancer, stomach cancer, colon cancer, rectal cancer,
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cancer of the head and neck, renal cancer, malignant melanoma, laryngeal cancer,

ovarian cancer, cervical cancer, prostate cancer.

The diseases may also be allergies due to house dust mite, pollen and other
environmental allergens and autoimmune diseases such as, e.g. systemic lupus

erythematosis.

The antigen in the vaccine composition may be whole non-live antigens such as e.g.
whole inactivated viruses, split non-live antigens or subunit non-live antigens.
Inactivation processes are well known in the art such as heat inactivation, irradiation
inactivation by UV-light or in activation by formalin inactivation or treatment with

beta-propiolactone.

The composition of the invention are for use as vaccines for immunization of naive
subjects and pediatric immuno-compromised patients. The pediatric immune-
compromised patients are suitably selected from the group consisting of people who
are HIV infected subjects; subjects taking immunosuppressant drugs, such as
recent organ recipients; premature babies, and post-operative patients. The naive
subjects may be children under 18 years old, such as children 0 to 18 years,
particularly children aged 12 and under. Typically, the children are less than 8 years
of age, such as 6 years old or less. An important intended class of patients for the
vaccine of the invention is particularly children of 2 months to less than 9 years of
age, typically children of age 3 months to less than 9 years old, such as of age 6
months to less than 8 years old, most typically of age 6 month to less than 7 years
old, such as of age 6 months to less than 72 months, or of age 6 months to 60
months or of age 6 months to 24 months. The composition of the invention is

intended, at least in part, as a vaccine for pediatric use.

The naive subjects may be of all age groups when the composition is particularly

directed to a vaccine for use during pandemic or peri-pandemic period.

Streptococcus pneumoniae is a major cause of morbidity and mortality worldwide
with an estimated 1.6 million people dying of invasive pneumococcal disease (IPD)

each year (WHO, 2002). IPD occurs most commonly among the very young (<24
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months) and the elderly (>65 years); the elderly have the highest IPD mortality
rates. Currently, four vaccines are available for the prevention of infection with
Streptococcus pneumoniae. No intranasal vaccines are available for Streptococcus

pneumonia.

One interesting embodiment of the invention is directed to an intranasal alternative
for the prevention of infection with Streptococcus pneumoniae, directed particularly
at infants, children, adolescents and other Streptococcus pneumoniae naive
subjects. The composition of the invention does not utilize live attenuated bacteria
but rather non-live streptococcus pneumonia antigens. The surprisingly efficacy of
the vaccine of the invention is a result of the adjuvant used and the surprising result
was specific for naive subjects. Similar results are anticipated also for immuno-

compromised subjects.

Accordingly, a further aspect of the invention is directed to a composition for use as
an non-live intranasally administered vaccine for use in naive subjects and pediatric
immune-compromised patients for the prevention of infection with Streptococcus
pneumoniae or for reducing the severity of symptoms associated with an with
Streptococcus pneumonia infection, said composition comprising
i) one or more Streptococcus pneumoniae antigens, and
ii) an adjuvant comprising:

one or more carboxylic acids,

an aqueous medium, and

optionally one or more mono-glycerides.

The immuno-compromised patients are suitably selected from the group consisting
of infants, children and adolescent who are; HIV infected subjects; subjects taking
immunosuppressant drugs, such as recent organ recipients; premature babies, and

post-operative patients

An important embodiment of the invention is directed to a vaccine against
pneumococcal infection for the prevention of and/or reducing of the symptoms of
disease states selected from the group consisting of bronchitis, pneumonia,

septicemia, pericarditis, meningitis and peritonitis.
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One embodiment is related to the use of pneumococcal vaccine, such as a
pneumococcal polysaccharide vaccine (PPV) in pediatric subjects, particular for use
in

subjects from 4 weeks of age to 6 years of age (e.g. to subjects that are
immunologically naive to pneumococcal antigens and with immune systems not fully

developed.

The vaccine composition according to the invention may further comprise
pharmaceutically acceptable excipients such as e.g. a medium which may be an
agueous medium further comprising a surface-active agent, which may be
hydrophilic and inert and biocompatible, such as, e.g., poloxamers such as e.g.
Pluronic F68 or Pluronic 127.

A pneumococcal vaccine according to present invention may further comprise
antibacterial agents, antioxidants, viral inactivators, preservatives, dyes, stabilizers,
anti-foaming agents, surfactants (non-ionic, anionic or cationic) as described herein,
or any combination thereof. The antibacterial agents may be e.g. amphotericin or
any derivative thereof, chlorotetracyclin, formaldehyde or formalin, gentamicin,
neomycin, polymyxin B or any derivative thereof, streptomycin or any combination
thereof. The antioxidants may be e.g. ascorbic acid or tocopherol or any
combination thereof. The pathogenic e.g. viral and/or bacterial inactivators may be

e.g. formalin, beta-propiolactone, UV-radiation, heating or any combination thereof.

When describing the embodiments of the present invention, the combinations and
permutations of all possible embodiments have not been explicitly described.
Nevertheless, the mere fact that certain measures are recited in mutually different
dependent claims or described in different embodiments does not indicate that a
combination of these measures cannot be used to advantage. The present invention
envisages all possible combinations and permutations of the described

embodiments.

Examples
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Example 1

Objective

The objective of the present study was to investigate the immunogenicity and
protective efficacy of intranasally administered adjuvant-formulated influenza split
antigen and adjuvant-formulated killed whole influenza virus antigen in the ferret

model, according to the present invention.

The vaccine based on H1N1/California/2009 split antigen (vaccine A) was studied
with antigen doses of 5, 15, or 30 pg HA and the vaccine based on
H1N1/California/2009 killed whole virus antigen (vaccine B) was studied with an
antigen dose of 15 ug HA. Vaccine efficacy was studied using wild-type HIN1 A/The
Netherlands/602/2009 virus as challenge.

The Endocine™ adjuvant comprised equimolar amounts of glycerol monooleate and
oleic acid with a final concentration of 20mg/ml (2 %) in the vaccine composition. In
this experiment Immunose™ FLU means non-live influenza antigens mixed with

Endocine™.

Experimental groups Immunization phase

Table 1

Group Number of Test Antigen Route of

number animals substance dose (g immunization
HA)

1 6 Saline 0 Nasal

2 6 Fluarix® 15 per strain | Subcutaneous

3 6 Vaccine A 5 Nasal

4 6 Vaccine A 15 Nasal

5 6 Vaccine A 30 Nasal

6 6 Vaccine B 15 Nasal

Vaccine preparation and administration

Saline: 0.9% saline pH 5-5.5.

Fluarix® : Parenteral vaccine (composed of A/California/7/2009(H1N1)-like,
A/Perth/16/2009(H3N2)-like and B/Brisbane/60/2008-like vaccine strains at 15 ug
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HA of each vaccine strain in 0.5ml). Animals of group 2 were vaccinated
subcutaneously at day 21 and 42 with 0.5ml Fluarix (GlaxoSmithKline Biologicals).
Vaccine A: Influenza vaccine nasal drops, 5, 15 and 30 pg HA / 0.2 ml, adjuvant
formulation comprising an Endocine formulation of equimolar amounts of glycerol
monooleate and oleic acid (pH 8, in Tris 0.1M) with a final concentration of 20mg/ml
in the vaccine compositionl; H1N1/California/2009 split antigen.

Vaccine B: Influenza vaccine nasal drops, 15 ug HA / 0.2 ml, adjuvant formulation
comprising an Endocine formulation of equimolar amounts of glycerol monooleate
and oleic acid (pH 8, in Tris 0.1M) with a final concentration of 20mg/ml in the

vaccine composition, H1N1/California/2009 killed whole virus antigen.

Ferrets

Healthy female ferrets (Mustela putorius furo: outbred), approximately 12 months of
age, with body weights of 760-1210 g and seronegative for antibodies against
circulating influenza viruses B, A/H1N1, A/H3N2 and A/pH1N1 as demonstrated by
hemagglutination inhibition (HI) assay were used. Animals were housed in normal
cages, in groups of maximal 8 animals during the pre-immunization phase and in
study groups of 6 animals during the immunization phase. The study groups were
transferred to negatively pressurized glovebox isolator cages on the day of
challenge. During the whole study animals were provided with commercial food

pellets and water ad libitum.

Immunization

Five groups of six ferrets received three intranasal immunizations (droplets: 100 ul
in each nostril, using a pipet with filtertip) under anesthesia with ketamine and
domitor at days 0, 21 and 42. Animals of group 1 received 200 ul of steril
physiological saline (0,9% saline pH5-5,5). Groups 3, 4 and 5 were intranasally
immunized with 200 pl Endocine™ formulated H1N1/California/2009 split antigen
containing 5, 15 and 30 ug HA, respectively. Group 6 was intranasally immunized
with 200 ul Endocine™ formulated H1N1/California/2009 whole virus antigen
containing 15 ug HA. Control group 1 received 200 pl of saline intranasally. One
group of six ferrets (group 2) were vaccinated subcutaneously at day 21 and 42 with
0.5 ml Fluarix® (GlaxoSmithKline Biologicals), season 2010/2011, a non-adjuvanted

trivalent influenza vaccine (TIV) that contained 15 yg HA of each vaccine strain.
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Blood samples for serum preparation were collected prior immunization on days 0,

21 and 42 and before challenge on study days 64 and 70.

Challenge virus preparation and administration

On study day 70, all animals were challenged with a field isolate of influenza virus
(H1N1 strain A/The Netherlands/602/2009) by the intratracheal route. To prepare
the challenge virus, the H1N1 A/The Netherlands/602/2009 challenge stock (7.8
log10 TCID50/ml) was diluted in ice-cold PBS to a concentration of 3.3 x 105
TCID50/ml. All animals were challenged intratracheally with 3 ml of the challenge
virus preparation containing 106 TCID50, administered with a small catheter into the
trachea using a tracheoscope and released just above the bifurcation. Preparation
and administration of the challenge virus were performed under BSL3 conditions.
One day after challenge a sample of the remaining challenge virus dilution was
titrated on Madin-Darby canine kidney (MDCK) cells to confirm the infectivity of the
virus. Back titration of the challenge dilution one day after the inoculation showed
that the material still contained 4.8 log10 TCID50.

Procedures and sample collection

Several procedures were performed on the ferrets over the course of the
experiment. For implantation of temperature sensors, immunizations, viral challenge
and computed tomography (CT) imaging the animals were anesthetized with a
cocktail of ketamine (4-8 mg/kg: i.m.; Alfasan, Woerden, The Netherlands) and
domitor (0.1 mg/kg: i.m.; Orion Pharma, Espoo, Finland). For sampling (blood,
swabs and nasal washes) and euthanasia by exsanguination, the animals were
anesthetized with ketamin. Two weeks prior to the start of the experiment, a
temperature logger (DST micro-T ultrasmall temperature logger; Star-Oddi,
Reykjavik, Iceland) was placed in the peritoneal cavity of the ferrets. This device
recorded body temperature of the animals every 10 minutes. Ferrets were weighed
prior to each immunization (days 0, 21 and 42) and on the days of challenge and
euthanasia (days 70 and 74). Animals of groups 1, 2 and 4 were monitored by CT
imaging on days 64, 71, 72, 73 and 74. Blood samples were collected prior to the
immunization on days 0, 21 and 42, on day 64 and before challenge on day 70.
Nose and throat swabs were collected prior challenge on day 70 and on each day

after challenge.
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Collection of blood samples and serum

Blood samples were collected and split in 2 equal volumes. One volume, used to
isolate PBMC, was immediately transferred to a tube containing EDTA anti-
coagulant. The other volume, used to collect serum, was transferred to a serum tube
containing clot activator. All serum tubes were centrifuged at ca. 2000 xg for 10
minutes at room temperature. Serum was aliquoted in 0.1ml samples and stored at
ca. -80 °C.

Isolation of PBMC and plasma

Blood samples, used to isolate PBMC, were immediately transferred to a tube
containing EDTA anti-coagulant, centrifuged at 880x G for 5 min, the plasma was
stored at ca. -80 °C. The cell pellet was resuspended in 3.5 ml wash buffer (D-PBS:
lot#: RNBB7791, V-CMS: 10700395 and EDTA:lot#: 079K8712, V-CMS: 10700037),
layered on 3ml lymphoprep and centrifuged at 800x G for 30 minutes. After
centrifugation the cell containing interface was collected, transferred to a new tube
and 4 times washed in wash buffer. Centrifugation at 600 xg, 465 xg and 350 xg for
10 min and at 250 xg for 15 min was involved in the subsequent washing steps.
After the last wash step, the cell pellet was resuspended, put on ice for at least 10
min, resupended in 1 ml ice cold freeze medium (RPMI lot# 1MB078, 20 % FCS
VC# 201110194, 10% DMSO VC # 10700203), transferred to an ampoule, and
stored at -80 oC.

Serology

Antibody titers against H1IN1 A/The Netherlands/602/2009 and 2 distant viruses
H1N1 A/Swine/Ned/25/80 and H1N1 A/Swine/ltaly/14432/76 were determined by
hemagglutination inhibition assay (HI) and virus neutralization assay (VN). Antibody
titers against the distant virus H1N1 A/New Jersey/08/76 were determined by

hemagglutination inhibition assay.

HI assay
The HI assay is a standard binding assay based on the ability of influenza virus
hemagglutinin specific antibodies to block influenza induced agglutination of red

blood cells. The samples were pre-treated with cholera filtrate (obtained from Vibrio
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cholerae cultures) in order to remove non-specific anti-hemagglutinin activity.
Following an incubation for 16 hours at 37°C the cholera filtrate was inactivated by
incubating the samples for 1 hour at 56°C. Serial two-fold dilutions of the samples
were made in phosphate buffered sulphate (PBS) (in duplicate 96-wells plates
starting with a dilution of 1:20) and when the samples showed a-specific
hemagglutination, they were pre-treated with turkey erythrocytes. After removal of
these erythrocytes the samples were incubated with a fixed concentration of 4
hemagglutination units (HAU) of the concerning influenza virus for 1 hour at 4°C.
Finally, the plates were scored independently for inhibition of hemagglutination, as
shown by sedimentation of the erythrocytes. Trending ferret control sera were

included in all runs.

VN assay

The VN assay is a standard assay based on the ability of a subset of influenza virus-
specific antibodies to neutralize the virus such that there will be no virus replication
in the cell culture. The samples were heat-inactivated for 30 minutes at 56°C and
subsequently serial two-fold dilutions of the samples were made in infection medium
(Eagles minimal essential medium supplemented with 20 mM Hepes, 0.075%
sodium bicarbonate, 2 mM L-Glutamine, 100 IU/ml of penicillin and streptomycin,
17.5 pg/ml trypsin and 2.3 ng/ml amphotericin B) in triplicate in 96-wells plates
starting with a dilution of 1:8. The sample dilutions were then incubated with 25-400
TCID50 of the concerning virus for 1 hour at 370C, 5% CO2. After completion of the
1 hour incubation period the virus-antibody mixtures were transferred to plates with
Madine Darby Canine Kidney (MDCK) cell culture monolayers that were 95-100%
confluent. These plates were than incubated for 1 hour at 37°C, 5% CO2, and the
virus-antibody mixtures were subsequently removed and replaced by infection
medium. After an incubation period of 6 days at 37°C, 5% CO2 the plates were read
using turkey erythrocytes to detect the presence of influenza virus hemagglutinin.
The VN titers were calculated according to the method described by Reed and
Muench (Reed, L.J.; Muench, H. (1938). "A simple method of estimating fifty percent
endpoints”. The American Journal of Hygiene 27: 493-497).
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Virus replication in the upper and lower respiratory tract

Ondays 0, 1, 2, 3 and 4 after challenge, nose and throat swabs were taken from the
animals under anesthesia. Four days after challenge, the ferrets were euthanized by
exsanguination under anesthesia after which full-body gross-pathology was
performed and tissues were collected. Samples of the right nose turbinate and of all
lobes of the right lung and the accessory lobe were collected and stored at —80°C
until further processing. Turbinate and lung samples were weighed and
subsequently homogenized with a FastPrep-24 (MP Biomedicals, Eindhoven, The
Netherlands) in Hank's balanced salt solution containing 0.5% lactalbumin, 10%
glycerol, 200 U/ml penicillin, 200 ug/ml streptomycin, 100 U/ml polymyxin B sulfate,
250 pg/ml gentamycin, and 50 U/ml nystatin (ICN Pharmaceuticals, Zoetermeer,
The Netherlands) and centrifuged briefly before dilution.

After collection, nose and throat swabs were stored at -80°C in the same medium as
used for the processing of the tissue samples. Quadruplicate 10-fold serial dilutions
of lung and swab supernatants were used to determine the virus titers in confluent
layers of MDCK cells as described previously (Rimmelzwaan GF et al.,J Virol
Methods 1998 Sep;74(1)57-66).

Antibody titer results

Serum levels of antibodies were determined on days 0, 21, 42, 64, and 70 prior to
each immunization. Titers against H1IN1 A/The Netherlands/602/2009 and 2 distant
viruses (H1IN1 A/Swine/Ned/25/80 and H1N1 A/Swine/ltaly/14432/76 were
determined by hemagglutination inhibition assay (HI) and virus neutralization assay
(VNT). Antibody titers against the distant virus HIN1 A/New Jersey/08/76) were

determined by hemagglutination inhibition assay (HI).

HI antibody titers - Homologous: H1N1 A/The Netherlands/602/2009

The geometric mean Hl titers are depicted in Figure 1. The < 5 value was replaced
with the corresponding absolute value 5 for calculation of the geometric mean. All
pre-sera (day 0) were HI antibody negative (titer: <5).

Analysis of the Hl titers by group revealed the following results:

Group 1 (Saline; infection control)
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All serum samples were HI antibody negative.

Group 2 (Fluarix®; parenteral control)
One serum sample collected after the first immunization (day 42) was low HI
antibody positive (titer: 13). Low HI titers (range 13-70) were detected after the

second immunization in sera of five out of six animals.

Group 3 (Vaccine A, 5 uyg HA; intranasal)

All samples collected after the first immunization were HI antibody positive (day 21;
GMT: 477, range 160-1120). HI antibody titers increased considerably after the
second immunization (day 42; GMT: 1669, range 1120-2560) and in four out of six
animals also after the third immunization (day 64; GMT: 2158, range 1280-3840).
Samples collected on day 70 (day of challenge) showed HI titers comparable to
those measured at day 64 (day 70; GMT: 2103, range 1120-3840).

Group 4 (Vaccine A, 15 ug HA; intranasal)

Five out of six samples collected after the first immunization were HI antibody
positive (day 21; GMT: 1130 range, 5-5760). All samples collected after the second
immunization were HI antibody positive; HI antibody titers increased considerably in
five animals (day 42; GMT: 3673, range, 1120-5760). The third immunization did not
result in increased HI antibody titers (day 64; GMT: 2386, range 1920-4480).
Samples collected on day 70 (day of challenge) showed HI titers comparable to
those measured at day 64 (day 70; GMT: 2281, range 1280-2560).

Group 5 (Vaccine A, 30 pg HA; intranasal)

All samples collected after the first immunization were HI antibody positive (day 21;
GMT: 1249, range 400-3200). HI antibody titers increased in five out of six animals
after the second immunization (day 42; GMT: 1874, range 640-3840) and in two
animals also after the third immunization (day 64; GMT: 1837 range 1280-3200).
Samples collected on day 70 (day of challenge) showed HI titers comparable to
those measured at day 64 (day 70; GMT: 1699, range 640-3200).

Group 6 (Vaccine B, 15 ug HA; intranasal)
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Five out of six samples collected after the first immunization were HI antibody
positive (day 21; GMT: 87, range 5-1280). HI antibody titers increased considerably
in all animals after the second immunization (day 42;GMT: 577, range 100-2880)
and in two animals also after the third immunization (day 64; GMT: 626, range 160-
2560). Samples collected on day 70 (day of challenge) showed HI titers comparable
to those measured at day 64 (day 70; GMT: 583, range 160-2240).

Heterologous: H1N1 A/Swine/Ned/25/80, H1IN1 A/Swine/ltaly/14432/76 and H1N1
A/New Jersey/08/76

Hl antibody titers against the distant viruses H1N1 A/Swine/Ned/25/80, H1N1
A/Swine/ltaly/14432/76 and H1N1 A/New Jersey/08/76 were detected. The
geometric mean HI titers against the distant viruses are depicted in Figure 2. The <
5 value was replaced with the corresponding absolute value 5 for calculation of the
geometric mean. All pre-sera (day 0) were HI antibody negative (titer: <5). Cross-
reactive HI antibody titers were considerably lower than homologous H1N1 A/The
Netherlands/602/2009 HI antibody titers.

Analysis of the HI titers by group revealed the following results:

Group 1 (Saline; infection control)

All serum samples were HI antibody negative, except one. One sample collected on
day 64 showed a very low HI antibody titer of 7.5 against H1N1
A/Swine/ltaly/14432/76.

Group 2 (Fluarix®; parenteral control)
All samples were H1IN1 A/Swine/Ned/25/80 and H1N1 A/Swine/ltaly/14432/76 HI
antibody negative. Low HlI titers against HIN1 A/New Jersey/08/76 were detected in

three out of six animals after the first immunization in sera collected on days 42.

Group 3 (Vaccine A, 5 uyg HA; intranasal)

All animals developed cross-reactive HI antibodies against the three distant viruses.
The highest titers were measured after the second and/or third immunization. H1N1
A/Swine/Ned/25/80 HI antibody titers (GMT) on days 21, 42, 64 and 70 were 6
(range 5-7.5), 24 (range 5-60), 32 (range 20-80) and 19 (range 5-70), respectively.
H1N1 A/Swine/ltaly/14432/76 HI antibody titers (GMT) on days 21, 42, 64 and 70
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were 16 (range 5-50), 38 (range 10-80), 63 (range 40-160) and 42 (range 20-120),
respectively. HIN1 A/New Jersey/08/76 HI antibody titers (GMT) on days 21, 42, 64
and 70 were 5, 26 (range 7.5-70), 39 (range 5-80) and 29 (range 20-50),

respectively.

Group 4 (Vaccine A, 15 ug HA; intranasal)

All animals developed cross-reactive HI antibodies against the three distant viruses
after the second immunization. The third immunization did not result in increased Hl
titers. HIN1 A/Swine/Ned/25/80 HI antibody titers (GMT) on days 21, 42, 64 and 70
were 42 (range 5-90), 239 (range 20-1120), 88 (range 50-160) and 75 (range 40-
160), respectively. H1IN1 A/Swine/ltaly/14432/76 HI antibody titers (GMT) on days
21, 42, 64 and 70 were 78 (range 5-280), 327 (range 35-1280), 153 (range 80-320)
and 105 (range 70-160), respectively. H1IN1 A/New Jersey/08/76 HI antibody titers
(GMT) on days 21, 42, 64 and 70 were 25 (range 5-80), 176 (range 60-400), 64
(range 40-140) and 63 (range 40-160), respectively.

Group 5 (Vaccine A, 30 ug HA; intranasal)

All animals except one developed cross-reactive HI antibodies against H1N1
A/Swine/Ned/25/80. All animals developed cross-reactive HI antibodies against
H1N1 A/Swine/ltaly/14432/76 and H1N1 A/New Jersey/08/76. The highest titers
were measured after the second and/or third immunization. H1N1
A/Swine/Ned/25/80 HI antibody titers (GMT) on days 21, 42, 64 and 70 were 23
(range 5-80), 41 (range 5-320), 42 (range 5-320) and 34 (range 5-320), respectively.
H1N1 A/Swine/ltaly/14432/76 HI antibody titers (GMT) on days 21, 42, 64 and 70
were 39 (range 5-160), 54 (range 5-640), 78 (range 20-720) 50 (range 5-480),
respectively. HIN1 A/New Jersey/08/76 HI antibody titers (GMT) on days 21, 42, 64
and 70 were 9 (range 5-30), 40 (range 5-400), 35 (range 5-160) and 27 (range 5-
160), respectively.

Group 6 (Vaccine B, 15 ug HA; intranasal)

All  animals developed cross-reactive HI antibodies against H1N1
A/Swine/ltaly/14432/76. All animals except one developed cross-reactive HI
antibodies against HIN1 A/Swine/Ned/25/80 and all animals except one developed

cross-reactive HI antibodies against H1IN1 A/New Jersey/08/76. The highest titers
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were measured after the second and/or third immunization. H1N1
A/Swine/Ned/25/80 HI antibody titers (GMT) on days 21, 42, 64 and 70 were 7
(range 5-40), 19 (range 5-80), 15 (range 5-80) and 9 (range 5-40), respectively.
H1N1 A/Swine/ltaly/14432/76 HI antibody titers (GMT) on days 21, 42, 64 and 70
were 9 (range 5-160), 32 (range 5-160), 27 (range 5-160), 15 (range 5-80),
respectively. HIN1 A/New Jersey/08/76 HI antibody titers (GMT) on days 21, 42, 64
and 70 were 8 (range 5-80), 47 (range 10-240), 19 (range 5-140) and 13 (range 5-
80), respectively.

VN antibody titers:

Homologous: H1N1 A/The Netherlands/602/2009

VN antibody titers were measured in serum samples from all experimental animals.
The geometric mean VN titers are depicted in Figure 3. All pre-sera (day 0) were VN
antibody negative (titer: < 8).

Analysis of the VN titers by group revealed the following results:

Group 1 (Saline; infection control)
All serum samples were VN antibody negative, except one collected on day 42 that

measured < 64.

Group 2 (Fluarix®; parenteral control)

All serum samples were VN antibody negative.

Group 3 (Vaccine A, 5 uyg HA; intranasal)

Four out of six samples collected after the first immunization were low VN antibody
positive (day 21; GMT: 19 range, 8-64). All samples collected after the second
immunization were VN antibody positive. VN antibody titers increased considerably
in five animals after the second immunization (day 42; GMT: 242, range, 64-859)
and after the third immunization (day 64; GMT: 995, range 362-2436). Samples
collected on day 70 (day of challenge) showed comparable, or lower VN titers than
those measured at day 64 (day 70; GMT: 535, range 304-859).

Group 4 (Vaccine A, 15 ug HA; intranasal)
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Five out of six samples collected after the first immunization were VN antibody
positive (day 21; GMT: 147 range, 8-724). All samples collected after the second
immunization were VN antibody positive. VN antibody titers increased considerably
in five animals after the second immunization (day 42; GMT: 2376, range, 64-8192)
and in two animals after the third immunization (day 64; GMT: 1688, range 662-
4871). Samples collected on day 70 (day of challenge) showed VN titers
comparable to those measured at day 64 (day 70; GMT: 1581, range 351-3444).

Group 5 (Vaccine A, 30 pg HA; intranasal)

All samples collected after the first immunization were VN antibody positive (day 21;
GMT: 74, range 11-627). VN antibody titers increased considerably in five out of six
animals after the second immunization (day 42; GMT: 504, range 41-3435) and in
three out of six animals after the third immunization (day 64; GMT: 1673 range 724-
4884). Samples collected on day 70 (day of challenge) showed VN titers
comparable to those measured at day 64 (day 70; GMT: 1699, range 304-5793).

Group 6 (Vaccine B, 15 ug HA; intranasal)

Two out of six samples collected after the first immunization were low VN antibody
positive (day 21; GMT: 12, range 8-64). All samples collected after the second
immunization were VN antibody positive (day 42;GMT: 78, range 32-304). VN
antibody titers increased after the third immunization (day 64; GMT: 242, range 113-
747). Samples collected on day 70 (day of challenge) showed comparable, or lower
VN titers than those measured at day 64 (day 70; GMT: 177, range 91-362).

Heterologous: H1N1 A/Swine/Ned/25/80, H1N1 A/Swine/ltaly/14432/76. VN
antibody titers against the distant viruses H1N1 A/Swine/Ned/25/80 and H1N1
A/Swine/ltaly/14432/76 were tested (data not shown). All groups 3, 4, 5, and 6
outperformed groups 1 and 2 on days 42, 64 and 70.

Example 2

For all experimental animals certain clinical and pathological parameters were
determined, i.e. mortality, body temperature, body weight, aerated lung volumes,
viral load in turbinates and lungs, viral shedding in upper respiratory tract,

Macroscopic pathologic examination post mortem of lung weight, mean percentage
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of lesion affected lung tissue. Microscopic examination of inflammation parameters
of nasal turbinates and lungs. Animal groups 3, 4 and 5 outperformed groups 1 and

2 in all macroscopic and in most microscopic parameters tested (data not shown).

Virus replication in the upper and lower respiratory tract

Ondays 0, 1, 2, 3 and 4 after challenge, nose and throat swabs were taken from the
animals under anesthesia. Four days after challenge, the ferrets were euthanized by
exsanguination under anesthesia after which full-body gross-pathology was
performed and tissues were collected. Samples of the right nose turbinate and of all
lobes of the right lung and the accessory lobe were collected and stored at —-80°C
until further processing. Turbinate and lung samples were weighed and
subsequently homogenized with a FastPrep-24 (MP Biomedicals, Eindhoven, The
Netherlands) in Hank's balanced salt solution containing 0.5% lactalbumin, 10%
glycerol, 200 U/ml penicillin, 200 ug/ml streptomycin, 100 U/ml polymyxin B sulfate,
250 pg/ml gentamycin, and 50 U/ml nystatin (ICN Pharmaceuticals, Zoetermeer,
The Netherlands) and centrifuged briefly before dilution.

After collection, nose and throat swabs were stored at -80°C in the same medium as
used for the processing of the tissue samples. Quadruplicate 10-fold serial dilutions
of lung and swab supernatants were used to determine the virus titers in confluent
layers of MDCK cells as described previously (Rimmelzwaan GF et al.,J Virol
Methods 1998 Sep;74(1)57-66).

Gross-pathology and histopathology

The animals were necropsied according to a standard protocol, as previously
described (van den Brand JM et al.,PLoS One 2012;7(8)e42343) . In short, the
trachea was clamped off so that the lungs would not deflate upon opening the
pleural cavity allowing for an accurate visual quantification of the areas of affected
lung parenchyma. Samples for histological examination of the left lung were taken
and stored in 10% neutral-buffered formalin (after slow infusion with formalin),
embedded in paraffin, sectioned at 4 ym, and stained with haematoxylin and eosin
(HE) for examination by light microscopy. Samples were taken in a standardized
way, not guided by changes observed in the gross pathology. Semi-quantitative
assessment of influenza virus-associated inflammation in the lung was performed as

described previously (Table 4) (Munster VJ et al.,Science 2009 Jul
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24;325(5939):481-3). All slides were examined without knowledge of the identity or

treatment of the animals.

Virus load in lung and upper respiratory tract Results

All ferrets of control groups 1 (i.n. saline) and 2 (parenteral TIV) showed high titers
of replication competent virus in lung (mean titers; 5.7 and 5.5 log10TCID50/ gram
tissue, respectively) and nasal turbinates (mean titers: 7.2 and 6.9 log10TCID50/
gram tissue, respectively) (Table 3). Ferrets of groups 3, 4 and 5 (i.n. Endocine™
adjuvanted split antigen pH1N1/09 vaccines) had no detectable infectious virus in
their lungs and nasal turbinates. Ferrets of group 6 (i.n. Endocine™ adjuvanted
whole virus at 15 yg HA) had no detectable infectious virus in their lungs and with a
mean titer of 4.1 log10TCID50/ gram tissue a significant lower virus titer in the nasal
turbinates as compared to control group 1 (p=0.02).

Intranasal immunization with Endocine™ adjuvanted pH1N1/09 vaccines reduced
virus titers in swabs taken from the nose and throat as compared to saline or TIV
administration. Virus loads expressed as area under the curve (AUC) in the time
interval of 1-4 dpi, in nasal and throat swabs are shown in Table 3. Virus loads in
nasal swabs of groups 3, 4 and 5 (i.n. Endocine™ adjuvanted split antigen at 5, 15
and 30 ug HA, respectively), but not of groups 2 and 6 were significant lower than in
group 1 (group 1 versus groups 3-5; p<0.03). Virus loads in throat swabs of group 1

and 2 were comparable and significant higher than in groups 3, 4, 5 and 6 (p<0.03).

Gross-pathology and histopathology Results

Reduced virus replication in groups intranasally immunized with the Endocine™
adjuvanted pH1N1/09 vaccines corresponded with a reduction in gross-pathological
changes of the lungs (Table 3).

The macroscopic post-mortem lung lesions consisted of focal or multifocal
pulmonary consolidation, characterized by well delineated reddening of the
parenchyma. All ferrets in control group 1 (i.n. saline) and group 2 (parenteral TIV)
showed affected lung tissue with a mean percentage of 50% and 37%, respectively
and corresponded with a mean relative lung weight (RLW) of 1.5 and 1.3,
respectively (Table 3). In contrast, lungs in groups 3, 4, 5 and 6 (i.n. Endocine™

adjuvanted pH1N1/09 vaccines) were much less affected with mean percentages of
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affected lung tissue of 7-8%. The RLWs in these four Endocine ™vaccinated groups
were in line with these observations (in a close range of 0.8 to 0.9).

The pulmonary consolidation corresponded with an acute broncho-interstitial
pneumonia at microscopic examination. It was characterized by the presence of
inflammatory cells (mostly macrophages and neutrophils) within the lumina and
walls of alveoli, and swelling or loss of lining pneumocytes. In addition protein rich
oedema fluid, fibrin strands and extravasated erythrocytes in alveolar spaces and
type Il pneumocyte hyperplasia were generally observed in the more severe cases
of alveolitis. The histological parameters that were scored are summarized in Table
4. The most severe alveolar lesions were found in the control groups 1 (i.n. saline)
and 2 (parenteral TIV). All parameters of alveolar lesions scored lowest in group 5,

but in fact the differences between the groups 3, 4, 5 and 6 were not significant.

Conclusively, in lungs - The intratracheal challenge with H1N1 influenza
A/Netherlands/602/2009 virus in this ferret model resulted in a slight to severe
pneumonia. However, several animals, all from vaccinated groups, were not
affected by macroscopically discernable lung lesions at all. Based on the
macroscopic post-mortem evaluation of lung lesions (estimated % of lung affected),
vaccinated (vaccine-A 15 ug HA) group 4 and vaccinated (vaccine-A 30 ug HA)
group 5 equally suffered the least lung lesions with both a very low score of 7%,
directly followed by vaccinated (vaccine-A 5 pyg HA) group 3 and vaccinated
(vaccine-B 15 ug HA) group 6 with both 8%. Placebo-PBS-treated group 1 animals
suffered the most lung lesions with a marked mean score of 50%. Parenterally
vaccinated control group 2 suffered slightly less but still prominent lung lesions with
a mean 37%. The mean relative lung weights (RLW) were evidently in accordance
with these estimated percentages of affected lung tissue, corroborating the validity

of these estimated percentages of affected lung tissue.

The results of the microscopic examination of the lungs confirmed, for the majority of
assessed parameters of lung lesions, the best scores for highest dosed vaccinated
(vaccine-A 30 pug HA) group 5, and a gradual progression in respiratory lesions
correlated to the decrease of HA dose of vaccine-A (groups 3 and 2, respectively).
Vaccination with vaccine-B 15 ug HA practically equaled the results of lowest dose

vaccine-A 5 pg HA (group 3). Placebo-PBS-treatment (group 1) scored by far the
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worst throughout all assessed histopathological parameters, closely followed by
parenterally vaccinated control group 2. Remarkably, all intranasally vaccinated

animals (groups 3, 4, 5, and 6) were protected from alveolar haemorrhage.

Overall conclusions - In conclusion therefore, based on the averaged pathology
scores in this ferret virus challenge model, the vaccination with vaccine-A 30 pg HA
(group 5) performed the best and resulted in the least respiratory laesions, whereas
the placebo-PBS-treatment performed the worst and resulted in the most respiratory
lesions. Vaccination with vaccine-A 15 yg HA (group 4) performed just slightly less
compared to group 5, followed by vaccination with vaccine-A 5 yg HA (group 3) that
performed practically similar compared to vaccination with vaccine-B 15 ug HA
(group 6). All intranasally vaccinated animals, regardless of the dose and type of
vaccine, were protected from alveolar haemorrhage. Parenteral control vaccination
(group 2) performed poorly with marked respiratory lesions and just marginally

better compared to the placebo-PBS-treatment (group 1).

Example 3:
The Table 2 below and Figure 4 compare the vaccine of the present invention with

other products, FluMist and injectable vaccines in naive ferrets.
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Table 2

GSK *
(GSK
H1N1)

GSK *

Novartis #
(Novartis
TIV)

Medimmun
e #
{(pandemic
LAIV)

GSK n
(GSK TIV)

Eurocine
Vaccines n
{Immunose

™ ELU)

15ug HA,
unadjuvante
d

15ug HA,
AS03,

15ug HA,
unadjuvante
d

T
1x10
TCID
50

15ug HA,
unadjuvante
d

15ug HA,
Endocine
20mg/ml

sC

47

AlCalifornialz/0
9

AlBrisbane/59/
07

AlCalifornial7/0
9 (ca)

AlCalifornial7/0
9

* Baras et al. Vaccine 29 (2011) 2120-2126
# Chen et al. JID 2011:203

a Eurocine Vaccines: the present study

PCT/EP2013/077006

AlThe
Netherlands/602/
09

AlCalifornia/7/09

AlThe
Netherlands/602/
09

Before
challenge
(after
2 vacc)

Before
challenge
(after
2 vacc)

Day 42
(after
2 vace)

GSK monovalent pandemic vaccine (GSK H1N1), Novartis trivalent inactivated

vaccine (Novartis TIV), GSK trivalent inactivated vaccine (GSK TIV) groups had a

neutralization titer (NT) titer below 15.

The results show that a vaccine composition of the present invention, ImmunoseTM

FLU, here comprising 15 ug HA split influenza antigen with 20 mg/ml (2 %)

EndocineTM shows similar neutralizing titers to Medimmune’s pandemic LAIV

vaccine FluMist (see figure 5) and superior titers to injected vaccines whereas the

non-adjuvanted TIV gives poor response.
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Abbreviations used in examples:

HA Influenza virus hemagglutinin protein

TCID50 Tissue culture infectious dose 50 %

PBMC Peripheral blood mononuclear cells

HI Influenza hemagglutination inhibition assay

SOP Standard Operation Procedure

PBS Phosphate buffered saline

EDTA Ethylene diamine tetraacetic acid

GMT Geometric mean titers (used to express serological data)
FCS Fetal Calf Serum (culture medium supplement)
VN Virus neutralization assay

DMSO Dimethyl Sulfoxide

PCT/EP2013/077006
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Claims

1. A composition comprising
one or more non-live antigens, and
an adjuvant comprising:
one or more carboxylic acids,
an agueous medium, and
optionally one or more mono-glycerides
for use as an intranasally administered vaccine for use in naive subjects.

2. A composition for use according to any of the preceding -claims, wherein said

vaccine is for pediatric use.

3. A composition for use according to any of the preceding claims, wherein said

vaccine is for use in influenza naive subjects.

4. A composition for use according to any of the preceding claims, wherein said
composition is for use in naive subjects for reducing virus shedding.

5. A composition for use according to any of the preceding claims, wherein said

vaccine is for use in children.

6. A composition for use according to any of the preceding claims, wherein the
children are less than 8 years of age, such as 6 years old or less.

7. A composition for use according to any of the preceding claims, wherein the
children are of age 2 months to less than 9 years old, such as of age 6 months to
less than 8 years old, preferably of age 6 month to less than 7 years old.

8. A composition for use according to any of the preceding claims for use as an

influenza vaccine.

9. A composition for use according to any of the preceding claims, wherein said
vaccine is for immunization against influenza in influenza naive subjects.

RECTIFIED SHEET (RULE 91) ISA/EP
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10. A composition for use according to any of the preceding claims wherein the
naive subjects are selected from the group consisting of children less than 12 years
of age and persons of any age in a pandemic zone.

11. A composition for use according to any of the preceding claims, wherein said
vaccine is for immunization against a peri-pandemic or pandemic infectious

pathogen.

12. A composition for use according to any of the preceding claims, wherein said
vaccine is for immunization against a pandemic infectious pathogen in infants,

children and adults.

13. A composition for use according to any of the preceding claims, wherein said
vaccine is for immunization against an infectious pathogen in infants, children and

adults.

14. A composition for use according to any of the preceding claims wherein the non-
live influenza virus antigen is selected from the group consisting of a whole
inactivated virus, a split virus, and a subunit influenza antigen.

15. A composition for use according to any of the preceding claims wherein the non-

live influenza virus antigen is a split antigen.

16. A composition for use according to any of the preceding claims, wherein the one
or more mono-glycerides are glycerides mono-esterified with carboxylic acids
selected from the group consisting of lauric acid (C12), myristic acid (C14), palmitic
acid (C16), palmitoleic acid (C16: 1), oleic acid (C18: 1), linoleic acid (C18:2), stearic
acid, hexanoic acid, caprylic acid, decanoic acid (capric acid), arachidic acid,
behenic acid, lignoceric acid, alpha-linolenic acid, stearidonic acid,
eicosapentaenoic acid, docosahexaenoic acid, gamma-linolenic acid, dihomo-
gamma-linolenic acid, arachidonic acid, erucic acid, nervonic acid.

RECTIFIED SHEET (RULE 91) ISA/EP
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17. A composition for use according to any of the preceding claims, wherein the one
or more mono-glycerides are glycerides mono-esterified with carboxylic acids
selected from the group consisting of from palmitoleic acid (C16: 1), oleic acid (C18:
1) and linoleic acid (C18:2).

18. A composition for use according to any of the preceding claims, wherein the one
or more mono-glyceride is glyceride mono-esterified with oleic acid (glyceryi oleate).

19. A composition for use according to any of the preceding claims, wherein the one
or more carboxylic acids are selected from the group consisting of lauric acid,
myristic acid, palmitic acid, palmitoleic acid, oleic acid, linoleic acid stearic acid,
hexanoic acid, caprylic acid, decanoic acid (capric acid), arachidic acid, behenic
acid, lignoceric acid, alpha-linolenic acid, stearidonic acid, eicosapentaenoic acid,
docosahexaenoic acid, gamma-linolenic acid, dihomo-gamma- linolenic acid,

arachidonic acid, erucic acid and nervonic acid.

20. A composition for use according to any of the preceding claims wherein the one
or more carboxylic acids are selected from the group consisting of oleic acid and

lauric acid.

21. A composition for use according to any of the preceding claims, wherein the
carboxylic acid is oleic acid.

22. A composition according to any of the preceding claims, wherein the adjuvant
comprises glycery! oleate, oleic acid and an ageuous medium.

23. A composition for use according to any of the preceding claims, wherein the
vaccine composition comprises monoglycerides in an amount in the range of about
0.1 g to about 5.0 g per 100 mL, or in the range of about 0.1 g about 2.0 g per 100
ml, or about 0.5 g to about 2.0 g, such as 0.5 g to about 1.5 g per 100 mL of the
vaccine composition.

24. A composition for use according to any of the preceding claims, wherein the

vaccine composition comprises carboxylic acids is in an amount in the range of.

RECTIFIED SHEET (RULE 91) ISA/EP
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-about from 0.1 g to about 5.0 g per 100 mL, or in the range of about 0.1 g to about

2.0 g per 100 mL or about 0.5 g to about 2.0 g, such as 0.5 g to about 1.5 g per 100
mL of the vaccine composition.

25. A composition for use according to any of the preceding claims, wherein one or
more monoglycerides together with one or more carboxylic acids in an adjuvant mix
is at the most 10% wi/v, or at the most 5% wi/v, or at the most 4% wiv, or at the most
3% wlv, or at the most 2% w/v or at the most 1 % w/v of the vaccine.

26. A method of immunization during a peri-pandemic or pandemic period
comprising intranasally administering a therapeutically effective amount of a vaccine
composition comprising a composition according to any one of claims 1- 25.

27. A method of immunization of pediatric subjects comprising intranasally
administering a therapeutically effective amount of a vaccine composition
comprising a composition according to any one of claims 1- 25.

28. A method of immunization of naive subjects comprising intranasaily
administering a therapeutically effective amount of a vaccine composition
comprising a composition according to any one of claims 1- 25.

29. A composition for use as an intranasally administered vaccine to pediatric
immuno-compromised subjects, the composition comprising

one or more non-live influenza virus antigens, and

an adjuvant comprising:

one or more carboxylic acids,

an aqueous medium, and

optionally one or more mono-glycerides.

30. A composition according to claim 29, for use as an intranasally administered
vaccine to pediatric immuno-compromised subjects against influenza.

31. A composition according to any of claim 29 to 30 wherein the pediatric immune-
compromised subjects are selected from the group consisting of people who are HIV

RECTIFIED SHEET (RULE 91) ISA/EP
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infected subjects; subjects taking immunosuppressant drugs, recent organ
recipients; premature babies, and post-operative patients.

32. A compasition comprising
i) one or more non-live antigens, and
ii) an adjuvant comprising:
one or more carboxylic acids,
an aqueous medium, and
optionally one or more mono-glycerides
for use as an intranasally administered vaccine for use in naive immuno-

compromised patients.

33. A composition for use according to claim 32, for use as an intranasally

administered vaccine to naive immuno-compromised subjects against influenza.

34. A composition for use according to any of claim 32 to 33 wherein the pediatic
immune-compromised subjects are selected from the group consisting of people
with HIV infected subjects; subjects taking immunosuppressant drugs, recent organ

recipients; premature'babies, and post-operative patients.

35. A composition, said composition comprising

i) one or more Streptococcus pneumoniae antigens, and'

ii) an adjuvant comprising:

one or more carboxylic acids,

an aqueous medium, and

optionally one or more mono-glycerides
for use as an intranasally administered vaccine for use in naive subjects and/or
immune-compromised patients for the prevention of infection with Streptococcus
pneumoniae or for reducing the severity of éymptoms associated with an infection

with Streptococcus pneumoniae

RECTIFIED SHEET (RULE 91) ISA/EP
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Figure 1
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Figure 4
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Table 3
Group *
1 2 3 4 5 6
Clinical score Survival 6/6 5/6 6/6 6/6 6/6 6/6
Fever 1.740.6 1.140.4 1.3#0.3(6/6)  1.240.6(4/5*) 1.1+0.6(6/6)  1.3%0.2(6/6)
(6/6) (6/6)
Body weight loss 18.0+4.6 11.5+2.1 -2.242.6 1.7+1.5 (4/6) 2.743.3 4.7+3.1
(6/6) (6/6) (1/6) (4/6) (6/6)
Virology Lung virus load [logTCIDso /8] 5.7£0.5 5.5£0.9 <1.5(0/6) <1.4(0/6) <1.3(0/6) <1.3 (0/6)
(6/6) (6/6)
Turbinates virus load [logiTCIDso /8] 7.2+2.4 6.9+1.5 <1.9 (0/6) <1.7 (0/6) <1.7 (0/6) 4.1+2.7
(6/6) (6/6) (3/6)
Virus shedding in nasal swabs 2.6 (5/6) 1.2 (4/6) 0.058 (1/6) 0.0 (0/6) 0.0 (0/6) 1.4 (3/6)
Virus shedding in throat swabs 10 (6/6) 10 (6/6) 0.0 (1/6) 0.14 (1/6) 0.0 (1/6) 4.2 (5/6)
Gross Affected lung tissue [%] 50425 (6/6)  37+21(6/6) 84 (5/6) 745 (4/6) 745 (4/6) 8+4 (5/6)
pathology
Relative lung weight 1.540.5 1.340.1 0.840.1 0.840.1 0.840.2 0.9+0.1

5/6
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Table 4
Group ®
1 2 3 4 5 6
Histopathology Extent of 2.0840.74 1.88+0.54 0.42+0.52 0.08+0.20 0.04%+0.10 0.42+0.41
alveolitis/alveolar (6/6) (6/6) (3/6) (1/6) (1/6) (4/6)

damage (score 0-3)

Severity of alveolitis 2.04+0.68 1.63£0.31 0.50+0.69 0.08+£0.20 0.04+0.10 0.46+0.46

(score 0-3) (6/6) (6/6) (3/6 (1/6) (1/6) (4/6)
Alveolar oedema 29429 21£19 4+10 040 040 8+13
(% slides positive) (4/6) (4/6) (1/6) (0/6) (0/6) (2/6)
Alveolar 21440 17426 010 010 010 010

haemorrhage (2/6) (2/6) (0/6) (0/6) (0/6) (0/6)

(% slides positive)
Type Il pneumocyte 42434 46437 8120 4+10 00 4+10
hyperplasia (4/6) (4/6) (1/6) (1/6) (0/6) (1/6)

(% slide positive)

6/6
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FRAE N AL S R IAT B PR R AR AT e .
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i) —MPECE Z FhEEREDUR, DK

ii) BE LU IR

— PhECHE 2 PR IR -

IKPEST BT

FEIE Y — PRECE 2 B L B H v

BT 4 & W AR T 15 K S 2 S AR T B8 0 & R A 7

33 MRAB BRI EESR 32 BTk B A AL A4, FE AR IR S 2 o3 AT 5 R Rt %ot Jek
(1) & P FH % 1

34. MRABRBOREE K 32 2 33 AE— T FTIR S 4G4, o ) LB 4K 0 Gk B A
TN JBEGY HIV B0 5 B R FH S 0 25 o R S B2 &V B B L FAR
JE R

35. HEW, rik A &5Mas -

i) —MPECE 2 it 28 BEZKE (Streptococcus pneumoniae) FLJE, BA K

i1) A LRI

—FREE Z R

IS 5T Al

R I — PRECE 2 P L B H v
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ATERXRREMNREEESY

B
[0001]  AK WIS AL H R )% (naive) SR (BInJLEE ) Ay R4 B R w4l
Yo BEAh, Pk wrd S8 & T RIRAT A R0 — SRR EAT v v

B

[0002] [ I, 35 i {50 FH A U0 I % v 22 TV s 23 BRI i B, I L K 8 55 0% P AR T 58
BOREEHUE (split) 7REE WA B B T Al R I H R (B4 s R MR
FEHG ) o

[0003]  CELIBEHTAIHE] T IR FE & T e AR @ AR 4 JLE R IRIT 4H . Ak,
JUEEAE RIRAT JHIR] A L8R s 22 i i » FEE L X A (1300 208 B A 4 2 HL A RS A A4

[o004] Ay M@ BRAF 4 LB A 7250 K B B % R G, It DUARATT B A 32 & 10 I 2 4t
K. BILEHBAGEIT=MH SZAERFREMEP AT ARG (LA FERE
(Streptococcus agalactiae)) M, 3F HEJLAEH A G HT LA H A8 T BHELAE 22
JUAS B B A AH R0 77 2000 J 282 i R HE R 9T BAE L) 5 8 Z W #SAS R 7™ A2 2 B LR 1)
ARk, RERGMEILE - BEKIEKE, FHATEN (MEERATNTLERE RS
SEA AN ) Z BT -5 BN % R g e AH L.

[0005] £ [EH B IZE Lk & ZE i< (American Advisory Committee on Immunization
Practices, ACIP) HEFERFFXTFTA 6 2 59 H e M) LE AT I BIZ M, JR R 2 6 2 23
H W) LE WU AE A Beva 7 i XU 2 2 25 4R w0, H 24 22 59 H 81 ) L& Yyt ik AH
KITZMB LSRR RS XT3 B WM, R E KB R AR
=6 HIRW A N EE& G298 8RR DL N E R R LRDE R AT T 535 B
ALEHE I AER 1T HEE. BILEHE N L HRRE 2%, LEREN 28R 125, FD
RN 1288 21 B RN, —EEE AT T 5 ACIP RULRIHESE, (HR R T4E4) L&
(100388 FH G R PR B 22 o DN 24 8 8 SR AR AR DA B AR XS LB AT T 3R AR LB
WEER TR EHATHE 28 R BILFHARN 1 AR 23 HiR. JLEFEN2F R 11 5,
HOHERNI2EZE I8 S,

[0006]  fffF IR, HHLEI I B AME WA R B LR (ER%eZ) JLE (JLH 2R
AINFDLE ) i S R RS I S (I BE ST A IR o« ACTP HEFAE B IR S E AR 4E 4 JLE
AT E R M T R AL S B, X HEFE K 2 F R KR 8 M LE, JE
KR 2 4R R AR IR B A T LI R FR 42 2 A &

[0007] R RIRATIN I, AR VEOR 55 K B Z BT T IR LR A o0 . MEEREA
kB A ARG A F K o AR AR R S48, fEIEE 2 2 3 AERR AT, FER O BT
JREEFRE (antigenic drift) FIILGRH FIXPME RT3 1 X008 & DAE — ICBEAR Bk 5| i
AT KT BRI 38 o ERAE ARAEAT B — A PO AN R L X 1 X B R BRI AT B A A
SO, AH 2 280 LA, S AR S 5 S AL o O ()90 B R UAAT (493 i 28 T I 3
T B R A e iy, TE A e 22 M BE T 2842 s FriiE B Y
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[0008]  FpRE AN ] T 1 8] B , 87 24 It B s i A Ak “ P55 AE (antigenic shift)”
(RS H I I HL BB 68 51 RS RURAT o UG AL R PP ERCTE 2 PSRl i 2 8R4 & AR R
HIXFAPECE 2 PR G F R 2 R PUR TR SR o B4 A8 & TR B e A2 1)
TC B B L AR (1 AR 0 o DRI, > AT LV OO S 77 1608 i g 25 Hh B, 0 & AR
TUEORIRAT o PR AR R A, — SRR T- W B AR 2 B IR I 1)

[0009] i) B AR 5 BRI RS T Bt B, 0B S B A L AN ik EE AR B A 1) R AR 1 T S 8 e
9% F3% R B AR FL I R AR AR . BT R vt ek B P A 2 i AR PR A, L HE FR R
JEYREE L L IR BOR BT IR B B . (HUE, O Y8R B R R AE SR AR AR, TR IR 4L
AN

[0010] 7R KIATHAE, s B 2008 A 2 AECAS B9 S AR 25 4 TV 7 Jg o A= o (1) 9t 1%
Pgvg RS N AT TR SR AELE o D0 TR A G 1098 T DMEFE B IR e ) G sSEEL R
TR KT

[0011] X &b jn] B Al 42 7ML (adjuvantation) F1 / BY &R 5 TH 615 AT, Frids A2 7]
AT/ B AR T I IR Y B AE T2 & 1 0 G B 1k, DA R % B AP ol & 2 JF R 42
AT R R o AT R A R ] S A e TR BRI O B TR X B
ViR SR G R G o e 7R T I D% T R 3028 T PR TS S B R PR R I s &= . J& 1
HIER / BB RS E T Re DA R S E M. K 2 B B i W 1 Ak I IR 3 2
FE LA A5 ST X B S o SR T, s Bl A A & 800 (RA, @it B0 ) 3T
AT B A . JE G A B T 008 22 B, 7E B AN I 3 ] 5 R R e e % . M E Y
S5 R RHRUB B AR A PE Sz (U H R AE 56 IR U IER% 1 PR BON AT R IR B A 9% 77 1Y
AMEFFES ) B, XA REAAA w .

[0012]  FREHAIAEVEED (F ks T 58 8 KIS B B T m B — i 00 1 ), JLRe
TEXTE PR BEA O F9% 10 AME A 75 S8 X B (0 AR 1 )% o XA 2%
[ A 5% S/ BB IR AR 55 MG 992 KT (immuno—compromised) M4 4F 4
JUEE EFENFRRATIE LN ABREAE P G N (BUTA N ) o« 28K BRER HUES K2
R R A AR BSAE O S0 F10 LT o %R0 0 H 75 ] 8 o) 2 37 S ) 2
R e ARG T o TR B RE T T, Hn A B AR KYRAT Z BUBCE A RIRAT I A
WRIRATYE (peri-pandemic) J3 15 PAET XS K URAT PR BEAR BSOS IR o) AL . AR R FH AR 7 b
Vo B IR S TR, IF HOJC 2, DRI i R A T St FH I BB, B K0 98 15 B0 35— 30
ST R 2 HEAT A, TR A T A BT R A R S PUR S5 &0 77 i il 57) o v
R GE R

[0013] X EHMEIA

[0014]  ZARBEAM—AN B (242 SEIX AR I8 1 < BB 08 ) 0% B2 HEAE AR TR A
B I FII%F G A SRR G 2 PERIIR AT P A Rk 3 S AR SR A AR B R
o AR AR — N7 T S A R B % v 1 LR &, 2% R B B 4615 ) L& o 22 1 iR
JBOR BRI ST o AR BRI — AN P AR AW T O URAT I B ) BT A
WAL T 5

[0015] AR BAMEE—J7 ¥ MOXFE A, HAaF

[oo16] i) —FhECEE ZMpaEIESUR, LA
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[0017] i) A& AR AR -

[0018]  —FhELEE 2 PR IR |

[0019]  ZKPHA T A

[0020] T30 ) — PR BE 22 b R I H Y

[0021]  FrIAZL-G4) FIAE T8 IR G5 0 52 140 B8 PR it FH 9% 1

[0022]  Fvik 4H &40 ] 4% e il B AR B 00 B G0 JE A % i o DRI, Bl 26 W ml 4
C i) S P T AT AR 3 P 3 AR B4 TR % 7 o TR LA ] e i S HAE L T S it
(IIBIE T o R AR K B R AE T80 I AR ik g (i, 7Ex & M vk A A BRI B A
O RIZ IS0 ) BTSN RE R .

[0023] AR EHEISE 77 S AR LBHE RN X R B it FE H A -G, Frid 4
HMAE

[0024]  —FPEkEE 2 FhAETE R SR PUR DL

[0025] A DA RIS -

[0026]  —FELEE 2 PORIR

[0027] KPS T A

[0028] T3 M — PP 2 Fh BRI H I

[0020] AR HAMEE =W MO FEMA A, K5 -

[0030] i) —FhEE ZRAEVEHU, DA

[0031] i) A AR B -

[0032]  —FhELEE 2 POR IR

[0033]  ZKPHES 5T A

[0034] T3 ) — PRI 22 Fh R I Hr v,

[0035]  FriRdH -G HIAE T8 IR S i G AIC R AR5 1 & A it A 0

[0036] AKX —NTTHEW KAEY, Fridd & s

[0037] i) —FhETE ZRhif R 553K E (Streptococcus pneumoniae) )5,

[o038] DA

[0039] i) AL LA B -

[0040]  —FhELEE 2 PPRIR

[0041]  ZKMHES T

[0042] T3 Y — FhEk BH 2 Fh 5 e H- I

[0043]  FTiAH AW HE T o IR G IEXT G Al / B ART 2 3 1 2 e 9% 1, FH LA
77 s 28 8 3K Bk A B DA FEAIC -5 Mk 98 3K B 2 U AH SR IR I P SRR o

[0044] [t K fEjid

[0045]  [&] 1 &%} HINL A/Ned/602/09 (A) [¥) HI Huiki B vEAR . 7E55 0,21 F1 42 Kl
THEFINTE 1.3 F 6 AMEHELH (ferret) BHAT B PR, I HAESE 21 f1 42 KX3F5E 2 A=
SHIEAT B2 S AESS 0,21 A1 42 KRBT S )Z Z A JFAE S 64 M1 70 RHAT & o — X%
ZJE PRI T o HI SR . 14 (I, B Gon ), #hK ), B2 A (&
T (sec.), TIV), 55 340 (2,5 g HA [ Endocine™EFIML MR ), B4 4 (&R,

151 g HA f) Endocine™ k7ML 24 fE 505 ), 55 5 41 ( & ,30 ug HA Y Endocine ™54k
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Afgpi)s ) FIEE 6 20 (5, 15ug HA [ Endocine™ ML KIE e B mdE ol ) o &ANE
4 6 BN TUAT 5%, 95% CI (GMT+/-C195) o

[0046] & 2 A% AT EER HI F .

[0047]  ZE550.21 F1 42 R EFX S 1.3 £ 6 HHFHTE RN M, I AR 21
142 KA 2 HESAHAT R FyES. 7855 0,21 Al 42 KFEAT S8 Z BT IFAESE 64 A1 70 K
BTG — R AE 2 5 I R L35 5 HT SR . 58 14 (IR, &gy, 3Rk ), 58
2 (ZF,TIV), 5 34 (BW,5ug HA ) Endocine™ AL EHR ), 54 H (&R,

15ug HA [ Endocine™EFIML 4 MHIR ), 585 4 (B W,30ug HA [ Endocine "EFIML
iR ) FEE 6 4 (&M, 15ug HA [ Endocine™EAIML KIE e mEIR ) o &K
4 6 RN TUT %58, 95% CL (GMT+/-C195) o FF-T OMT #4557, 5% << 5 FME B ey 4axt
fH 5. A EHXF HINL A/ %% /Ned/25/80 [IPUARTERE . B :&H X HINL A/ %% /Ttaly/14432/76.
C B HINL A/New Jersey/08/76 FRIFUARTEE .

[0048]  [&] 3 4% HINL A/Ned/602/09 ] VN FA& 4 5 (17 A7

[0049] 755 0.21 A1 42 RIETHEFINE 1.3 £ 6 AME ST E N, I HAS 21
A2 RITE 2 HEFBAT I FyEST. 7855 0,21 F1 42 KT %I 2 BT IEAE S 64 F1 70 K
BTG — AR 2 5 T R L35 T 58 VN FUARE . 55 120 (B, &, 3hk ), &8
221 (FZF,TIV), % 340 (& W,5ug HA () Endocine™ERIMMA S ETRE ), 5F 44 (BN,

15 g HA ) Endocine™&F b2 MHR ), 5B 5 4H ( BWN,30 g HA [ Endocine ™EFIML
Afgpi) ) FIEE 6 20 (5, 15ug HA [ Endocine™ ML KIE e B mEE b ol ) o &K
40 6 BN TUAT 3550, 95% CI (GMT+/-C195) o

[0050] & 4 A KIARET InmunoseT FLU 55— S F4LIE W 7= 5 FluMist (JRERE
R ) ATV ST AU E IR R AR I LLEL, TR T Immunose ™ FLU AL 151 g
HA 2R T AT 20mg/m] (2% ) Endocine™,

[0051] 3R 3 (W IEIR S i 85 S EUM K% 322 (gross—pathology) ZEIEH 1 H
Endocine™®#i ] 2009HINT J&E 1 (K145 /7.

[0052] :EB L4 (XFHE, BN, koK), B2 (T, TIV), E34H (& K,5ug HA K
Endocine™EFIML 2R ), 5 44 (&N, 15ug HA Y Endocine "ML ZLMEDER ),

F54H (BHN,30ug HA K Endocine™RFIMLE IR ) B 6 H (2 W,15ng HAK

Endocine™ &ML KiG e 8mEHE ) .

[0053] W& IRVE7o 420, A3 B2 Adpi BIBIEL s K (C) , R NIRIERR &, RONAHH
PEImZE I P I, 65 OSBRI ZNEL, (%), A A+ 1 REniigiR It
MR M RA IRLT 0 2 Adpi Z (A Yo AR B kiR, Ron Nl A AR IR Z (R~ M8, FE 5 o
(GNERCRELAPILY

[0054]  JpREESE . SRMASRFE S R EE L, WE 45 R 1 2 Adpi FRYHTZR T AR (AUC) ,
5ot T ANBUE 249 5 B ST R S W s 78 Adpi AT B R s B LR
(10goTCID,/g) Fam AT A bk 2 1~ B, B 75 26 0 BT 3 3400 A2 93 25 B 12 B (o 0
TR, HE S ARG/ &R RS

[0055]  KAKJRERSF . 7 Adpi 7 ARG 3 () 05 B RAS: 25 B Ay v 10 52 8% G 1 i 2 i 119 %
TN N PR ZE BPEIME, 5 O R A 2 I 2% s/ Adpi I / AR E L

8
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(X10%) KRN AERZE R FIMHE.

[0056] 3K 4 .7F 4dpi MAHLURE 2SI L2 &7

[0057] 55 120 (XPHE, B, dhok), 24 (JZF, TIV), 5 34H (& H,5ug HAKY
Endocine™EFML 2R ), 44 (&N, 15n g HA Y Endocine ™EFIMLZEDUR ),
F54H (BHN,30ug HA M Endocine™ Ik ZfE SR ) MEE 6 4 (S, 15ug HA MY
Endocine™ eIk K iG 5 BIm FE U ) o

[0058] ZHZVRIEY:. 705 4dpi MALIRIBESSHN & &P 4. MRk / MEiiisEn
FEEE P4 :0,0% 351,25% 32,25% & 30% 53, > 50% iyl 48 (/= EFLRE, Y4 98 A
Y (0), IRDHI R A (1), FERER RN (2), T2 R YE4IH (3) MK i
VAT TT B M A2 DL PE B A3 (TE= 0, 5= 1) s T A A LURE 24 RN
A R ZE FFIME .

[0059]  REHTVEIA

[0060]  FEREIR A BH [ 5Lt 77 B0, R TG R L, W R ARE . (B, ZRHAE
1552 IR T Frik BRI RE s ARE, 3F H N ER AR, &R AE GG LA 7 B A DA S B4
BRI E BEARSERY) .

[0061] ARG “EH R FIEX G B 0 AR A IRRIE R G, BT, RIFATHMEUR 25
T4 8 o JEAR I IR 0] BT g SR AR VA O % TIN5

[0062]  ARIE I R G IEXT R ARX R B IR BN B IR S N 5, B, R AT
PRER 2 B8 T i VLT PR B i I BB R I O Z DI R X TR, HAEE
X 2R PR I R R R B LR LB, JF BRI K URAT B K AT BAR AR B AN B,
FRB L LE REAMEZEAN.

[0063]  AiE “ LR R” &fe 21 Z LT RJLEIF H AR T WA tHAER 1| HREIHE
JUBHAR L HIRE 2 B2 BE 12 BHJLEM 12 £ & 21 FHTHFDE,

[0064]  ARIE “ITRIRATHA” A48 KUAT B I HH. 45 52 RIRAT A& HH WHO B 75 A 2 B I
, ZAIE AR B ANE 77 A KT HT I B AR RIRAT 5 I 3, SIS AT e

[0065]  AE“HEVEHUIR” A& 4R KR T K0 IO TS o EAR R B R, Bk IR AR G599 3 0 5
ALK I EE R UR W AT PR A B R S A B B R AR

[0066]  AIE “Tmmunose™ FLU” & ¥540 & HAEVE 7 B JE AN Endocine™iI4H 54 -

[0067] AR “Endocine™” A& 4560 7 55 B8 IR 5 1 Bl 2yt 6 AP0 ek P 1 472 741

[0068] A& HILH &4 1) — FhE B 2 FhAETE IBOR B HUR TR B T — Fh o5 £ F i g
Bk ——F AL 28U/ BRI AL R . BRI S 0 R R T X K URAT PR I R AR 1)
TR PE G )% ()% WA S0 AN B R B — MR BRI SR PR (R0 ) M REE 51 K
G 9% R I LA X0 22 0 PR Y IR EE AR ) OR P 1 S0 % 9% A S B L ok B =R EE
ZRAFEEAREPURE (SBE ) o & RN AAS R R AL SR — R a2
Bl 2 BRI R

[0069] AN BHI KX FE B v 4L G4, tH T ROk b R B, ) o 3t S8 B3 EE AR O 1 IR
JERIX B LE (NT 8 %) AT KIAT BUORIRAT BRI A& R A ). JLE XS 2R
T PEAL 3B AU R RO R IR G ) T A AR RURAT AR A A R 2 IR I 1
[0070] AR EHIEW R AR AT BB URAT HA 2 BT B R 3 AT %08 17732, A4S 8 it

9
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BERKNAEGWRE T LG s UL URDS RBEAT Sz 77 1%, AL HE 2 A i A 2
AR PEES YR AW IF H BB S IR o g 5 G AT S (07 1, A Bl
Bt A SRR AR A Y.
[0071]  ARREHW B L JLEMEDERER, PONIX SRR B IR S & I, 76 S L%
T RS (P RLEF /N o B LA LEE I S8 R WA 780 K 8 » TR, ARATD6 5 R g B Ak
P T SR ™ A G R B BB G o (HE, AR BN B LA L FR AL T e ml L, B PR 2
I 3 A AR IR L 2 A AR B AT AR O BR R LE R R B R I BRI IREE
s (B TH  BEAA ) PR PR S Ak E L 247 T L B BT 5 HR YRR R IR (Waldeyer” s
ring) —#R45, Frd IR/REE RIS B Rk (IREEAR ) (B R Bk AR I 5078 e pk Ak
STAIT R bkAE . IREEARRN S S E 0 E RS HABTEWT BN L. Fik, £ 85 HiE
AN ER LA LE ] B RRBRIR o JURFE R AT B S5 & S AN 25908 38 R B B IRRN 24
B RECE B E A A RIRE.
[0072] FE—ASLiE T &, Frd A5 AEAT LB H 2. /£ 5Lk
FEF, WEVHEFEIL (CRHAME) 228 Hild) MENEAEN. /£ L
HESD, FriddEYAESEIL 0 HRE 23 HIR) MERNBHEY. £ Mg ES, i
RAEVHEILE CQBR 1L E) MBNBAEN. £ AL EF, frdd 5 HE
o8 (12552 18%) MENEBHZEN.
[0073] 75 EET5 T XA A Y i o (R AR 37 M S 1 22 A% v, HLIE T3 i i B A7
HIRMBEA OA RE /N LE I H— Bk uliE T & IR 2o
[0074]  JERH IR FRIE 5 2 A ) UAE OC o Flamist® Ry 3% L8224 [n] B3 35wttt
T 2 Z LN/ LE . BT JER I, X5 R 2 52 i s o BLE T s R
B 2H B IR E X e AR Flumist@®: e FH T2k LEE , {H 2 HOR s 80 1
[0075]  H-Fmokbtth A TN, B PR it A e A AL VS 0 BE T AR E T PR BEA O SE 711
HHEPET TR S RERE, HHEEES TR RN SRy . B
9% R S AR TS BRI T I T U TR S 2 AT R I BOE 1 Flumist® 145
[0076]  ZBHZH AW AR FH Dk ERvE 9 5 5 1 A2 R A AETE B s p R o i B, HnT 2
o SRR MIE A T2 U LE R LR, J DR A2 A7 75 AR S A s 114 MRl 38 ok 2L 26
1, S AR B AL A fo v H A FH 3 BLAE B Tk IS I R A, 8 A
RKURAT BRI IR AT H 1A R) 72 2 TR A B R A« AT RV B S PR R VPig L T-40
/NLE, A SIRE R 8E AR R AN, KARHAFR TIEEIRGEN G AH
R, T S, I HA B35 30 2 2 AR AN 3 R s RE oK
[0077]  FEEE—TJ7 I, AR AW KA EW, FridddE5mas
[0078] i) —FhEE ZRAEVEPU, DA
[o079] i) AL LAF B -
[0080]  —FhELEE 2 PR IR
[0081] 7K A
[0082] T3 ) — PPl B 2 Fh BRI H- 3,
[0083] Pk 4G HIAE FH T8 IR S % Rk G 1) B Py il FH 9% 7 o

10
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[o084] £ —ATTHY, AR LA EY), HAE -

[o085] 1) —PhERHE Z PhaAETE R EEPUE, DAL

[oo86]  ii) AL LA AR -

[0087]  —FhELEE 2 PR IR |

[0088]  JKMEAJE L H

[0089]  fTIEM—FhEHE 2 Fh il H i,

[0090]  FriAdH -G RIAE T8 IR S ) G ) & A it FH % 1

[0091]  AKRIAMEAVIES T HIEE XGRS R (B anp s At ) fEE. 4K 0
HEYEESTHT &N MREBIE R . AKAH S KHERTAEE R RZ Rt
XTULIBHAT 5 9 0% I T

[0092] VRIS TEEHH = FhRAL (AL, Z BRI AL ) ARk, BRI ORRR R R e 2 Rh I 35
LN, BLFE N E HE F SRS . LR IBAEAE T N S5 S , I R B A7 A
FAIRUE o B BRI SR sl 3 Y T P A A R A AT AL 2 B R £ A
YRR RO & FE 78 S BOR B A B o AR T It NS R IR BN 1) () S ok A
Bilan, Bt A E R & R A NE AR E S S e, B I 0 s e AR R
RN E

[0093]  H AR /8ps B UM I AR T AL S R SR B Lt 2 (HA) IR RS (NA) [ JIE
A . HA B S AL S /N W 807, B HAL A HA2. HA A58 5 b I IE AT IR K
- Rz 2 M A L R TR R R PR 4 A MRV R 45 s, I HLIE S B2 AR A 5 10 8 B R i 2
YHfL A . — HAEGH A, 08 BRI PR 2, gk N AN A R 3 5 R B e B
FIORLI = A o 387421 NA, FLATI B K 19 40 o 3 T (1% P R 152 DA B L A 8 T P 9 e s 2 R A
FOFAH IR . PRI B ORI TR], AR SURUE T KBS R AB R B A IR KANE . JiE
TERIFATR L) — Ry It Rl a2 2 =8 ik, WA FRERER R IGIES A,
SKIR T N ORI G o — SO IR P E S e f R AR B

[0094] /8% 25 1 A [R) BEAR (U 4R AIE 32 B2 T HA I NA BE 25 1 I 58748, TR 0k HA FITNA HH T4
EIREE Y (HD, HANL $R78 HA MUY 5 1 NA S AU 1) o [RIH, 977 8008 T 300 4 ] HA T NA 43>
Fo RO FEE T A SR B A 2 HA AT/ BNA PR SE B K IR R . B, HA A
NA & A B A ) E A B ] FEE . E SRR AT B KIEHE, 51 i
SERE KA B RAEPUR IR ALHUR R A SRR . ARECHUR 7B IR R 8 O R AR
595 NE SRR T T . ZAE RO EAmPUR  EAE A S JREREER (VLP)
DL R FEDR TRE RNA B DNA, HAE3E 5 21 B AR f 40 Ja Ao i), 7 3240 B« A S p LA~ 52 E ”DNA
FEAE I FTiA DNA & B RAR IO B . TROAIX B8 8 A B IR A A AR 1, BT L Hogifs &
RN THF R nAE 3R B, AT S Rae S, RIG 51K — RIVTIZRNE . ZAEIL R
B KIS A B B0 BB — B Y L. 5% B ] LS A M AT/ BRI, JF BoRT A8
5/ BRI X % A IR

[0095] SR, I JEE RNA 9 85 01 (R L O R AR B R R AR, T80T 9 B 0 5l PR 4 A 11048 5
K A o PR I A AR 1 22 IR P A S R G RN 0 40, bk g & 3R A7 . Bl 4k
(RN NS AR RR AP SR RS o BR300 8008 B304 R % 0 A R O B TR 1) 3t 2 o A Ath Y7 2R
W AT IR, T B E PR RO AR A, BN B AR 7 BRORAE S B RURL I

11
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G J% NG TP HA A NA B B2 256, BT DA £ 11 I 0 AR A0 Bl B 1) BEAIG 1 06
TR B T IRIF I S N A R ME, B2 SR = )% 77 R Y Y IE R AR I B SR RS
P JF G AR [ B8 7 TR Z X BT BRAR (1) A 0% 010 T 51 R BORIRAT -

[0096] &[Gy LB EWZE e (ACIP) HEFERHEXT AT 6 & 59 H ISR LE BT I 8%
HHEA, IR A 6 & 23 H %)L B3 B O (E Beva 7 i KRS 2 B fR i, JEH. 24 2259 H
W LE R BAE R T T2 S s I AR o X T 2 MBS T e p, X e K &
=6 HIBHIFTA AN Rk, KARHASYHERTERNBHZE 185 LULT (5l & 12 %
FULR) JLEREE. W% K, JLEBENT 8 %, 6tk 6 FEE /N, X TARKWZEL, —
FEEMEMEENILE FFIE 2 ARZE/NT 95 1JLE, A 3 HRE/NT 9 Z 1L
#, e Hd 2T 8 FRJLE, ity 6 HE/NT 7 5 1JLE, Bl 6 HiEdE
T 72 Ai%.6 Ai%%E 60 AR 6 HilE 24 ARMILE. RRKHAGMZE/DH 5B 1A
YEAT JLRHRL A B9% 7

[0097]  ¥fLIEpE B BEIR 2 T O BORIRAT B A B AT BEVEARAE N AH L T B A B n E bk
AR 2, HA A LB R, ] Re PRl A BOn] Re AN TR B A PR 2 2 BRI I 2L o 4 5 Hipe e
FENFEF KPR E 3F BT AR R PER . 9 LA 2 m] DU AE B KA T|) (7] B A %L
48 ) thrE NBEPANE] BAEAE R LA, BT H2 o B, HomT DU AE 1S dh R B0 A48 4 HB L H
H7 B¢ H6 2 A RAE AT P AR R . 10T, K250 . 8 E 0 K pl e
BATRZ BT S PR I B T HoR R B IR % 1.

[0098] AR EHVL B2 L. JLEAME DAEREA, PROIX S FF AR5 B IR S i, 76 S L%
T RS (RN B LA LEE I S RGE A 780 R B TR, ARATD6 5 R B B Ak
P T SR 7 A I R I AR A o A, AR BN B LA LR AL T Rl L, R PR 2
R R () 9k ELZH AL AR I AR AE IR HLORE ) LE N RRER B R AT SRR IR
(S PA fBk A4S ) P bR L 2 U7 T ) L B MR O L& YRR B SR IR () — 43, i Ik
IR SRV S B A (IR ) IS R Bk TR B kA A bk A . IR 4K
Bk S 58 59% Z4i0F BAT RSN R . R, Sn a2 ) LM JLE ] LG5
BRIOLHA . JLRHEFE ] 25 E & SR 2 & 5 R B0 RN 2 i B SR B B B A A
He PR 2 o

[0099] 3% [ S AN 2/ 58 Ry AR U AT AR 8 BRI LRHIEBE AT 1 40 28 B AR LB R
MIBAEZE 1 . BILEMERN 1L HRE 25, JLEREN25E 125, FAOERERN 12
BE 21 %, BRIMNZG S IR R ARYE LU B LR AT T 25 BT AR LB AR LS F
FRAFETE 28K, BILEHARH | ARRE 23 AR, JLEREAN2EE 11 %, HPEN
12%% 18 %,

[0100] FE—ASLiE T &, Frkd a5 AEAT LR 2 W . /£— 1580
HET, A dEMAET AL (CEAME™) 228 Hid) B /E NS, AT A
AR AR A L BREAEE. £ NEETES, rddamAEAT 1 AR
23 ARBEEABRM 1 HRE 2 Z B )L ENBAEN . £ 29, ridd &
VIHE2 B & 11 FEEENERM 2 2 E 12 % JLBENSHEHER. /£ DEiTETd,
MAEMANE 12 B % 18 FEEMNEMRM 12 2 FE 21 FMFLEMENEIZEE.

[0101] AR BF Y% v 5 ) b B o IR S 3 %8 2, 491 0 2= 4 PR S KA SR TE) /N T 8 B | L

12
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H, ARKWHAEGWIE G AN RIRAT A BT RURAT AR T A AR e AL R
[o102]  [KIth, HEPEEHER X B IR AIEN R B IRAEN R AT L 18 B LU NI JLE,
B0 0 £ 18 ZHJLE, Frnl & 12 Z KA HJLE. WH KU, JLE/NT 8 %, 4ltnly 6 %
B /N T AR BN, — R E LN B R F R 2 H 2/ T 9 B JLE, @H N
3SHEZR/NT 9 BMJLE, filan 6 HiR 2/ T 8 Z I JLE, sl N6 HRE/NT 7 ZHJL
B, e HigE/NT 72 ik 6 HvA 60 e 6 Hik® 24 HIRKJLE. AKUWAEW
2 /E o1 B 7 VR T LRHSL A % o

[0103]  YZH-EWpHRe P S AE R IRAT MHBUE VAT S A TR B FH B 9% 1 I S IR S
Al DL AT i 4 .

[0104]  Z.pN it i 72 45 I A e 1) it A U FH 22 8, 490) 4t T 7 2 P B N 2 1
B TR T 42 AR RS B D B R N S s R BB R JERE FOREH
[0105]  AHEVAF A G —PhECHE 2 FraEiR R BOR B IUR, AN S M EE S w e . 0 By
W, XA o T AR ISR R 2 A 1) R, T HLE e 1A R R E R AR B T
T ()22 4 ] f o BV IR BOR BE LR AT 3G H 58 88 K5 55 2R 25 P S A i ikt JE A s 2
Pls o B 5 AT A AT T e B e B Bk i AR ) TR A AA R . HA BEEALAE
2 ZR 50 5| RBUAR R 1) G2 N8 1) BE A Ao 75 DL 0 0% Rt B8 0 T T K156 2R .
R, Al A A S RS B A AL 2 BER E 4 HA 21, DA S )% i R 42 v 1 R i b B
AR EAEN.

[o106]  fLafeth, ARV 2P B Bt 5L AR TR B SR A ik b 5, SE DL g o
[o107]  FR AUy JRR B [RI 20 4E 8 BE RNA AT & 11 ANAE[R, Hogwbd 11 M i B - L Bk R
(HA) PR REE (NA) ZEE I (NP) L M1, M2, NS1, NS2 (NEP :#Z %t & 1 (nuclear export
protein)) . PA. PBL ( A EFMESE A 1)« PBI-F2 F1 PB. {55809 S5 5 R 7T 3E 1 ok F R
BT MR REEA A S .

[0108] AN B I LH A0 AL S AT R K KT IRBOM BF o QA STV AR A R T B A 1), K
o 25— A DU ZE AN [R] I LBl 3 U 1 38 DX SSORI AR AN [F] o AR R I B A0 55 Ak A 7 A
ok — PR 22 P g 2 0 AR IR BOR BRIUR IR 1 o AN K B H A S 8 A B AR TS
IR Aok B R I 2% B B AR B A BT o 8 2, FE AT DAL B K () 52 8 B R
B, KAl B2 nadnimes CRERER) , KB aniR 88 1 Sz 5 78 8 8 ot i M2 & i i
EABBEED. MEAEBED.LEZR HA) M/ Bz REs (NA) Raiik sl &40 FE
A A YIRIUE YYD . ARYE AR R W % A S AT A — PR ECE 2 B SRR LR
o HER, HIT il 0% W AL S ) BB R G B e T IR 4P B 32 38 T B X IR LK
[0100] {1 G, AE V% Vi BORR B0 oL A, 25 491 4 DA O 7 T — B ECE 2 A I s A% a3
— PP B W £ Rh 3T SR :A/Ann Arbor/6/60 (A/AA/6/60) . B/Ann Arbor/1/66 J% ¥ FluMist
MDV-A(ca A/Ann Arbor/6/60).FluMist MDV-B(ca B/Ann Arbor/1/66).A/Leningrad/17
AR R PR B 2R PRS.

[o110]  fE5 — D RARSLH T, KRR EHASYES kA AN —FEE 2
Bl HA BUNA 22 Ik PP 9 (B3 5% 5 51 B 2 /20 90 % [A] — PR ER 2 7 95 9% [F] — PR i 77
) 1 FE 75 U8R B P )AL B/ Yamanashi. A/New Caledonia. A/Sydney. A/Panama. B/
Johannesburg. B/Victoria. B/Hong Kong. A/Shandong/9/93. A/Johannesburg/33/94. A/

13
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Wuhan/395/95.A/Sydney/05/97.A/Panama/2007/99.A/Wyoming/03/2003.A/Texas/36/91.
A/Shenzhen/227/95. A/Beijing/262/95, A/New Caledonia/20/99.B/Ann Arbor/1/94.B/
Yamanashi/166/98. B_Johannesburg. sub. =——5. sub. ——99. BVictoria/504/2000. B/Hong
Kong/330/01. B_Brisbane. sub. —32. sub. ——2002. B/Jilin/20/03. HIN1 H 7 i J& % 5%«
H3N2 R Y95 J8ps 25 . HON2 Y 37 ks 755 . HONT FR BB 30 S 25« HTNO FR R BRI 25 270
IR B AR IRAT MERREEAR ( HH WHO $B B BB E NFER AL ) S

[o111]  FE—SLjE 7 £, WEOR Bm BT DLZ B8 £ DU 1 2013/2014 9% 1 1 1
BEFR T — P ECE 2 R EERR B A/California/7/2009 (HINL) £ &5 . b il P 4o [F] 2 41
Mo < () J5 KL 955 35 A/Victoria/361/2011 B A/Texas/50/2012 [ (H3N2) %% &5+ LA K& B/
Massachusetts/2/2012 £ (Yamagata tH 5 ) Ji Ef.

[o112]  FE— MLt 7 S, U Em B 2Rk 0] LAJE S nl WHO HESE F T 90 2% T I E AR (1)
— P Z 0

[0113]  FE— ALt 77 &, 9B 5 Bk 0] LU ok A PO 0y i 2% W I Bk O BB
Fok B LT PR B B R AR P T E DU R 1 PR A/California/7/2009 (HINL) 4
I B3 U T G0 R 28 A0 P BB Y 5 AL B A/Victoria/361/2011 B¢ A/Texas/50/2012
By (H3N2). Fll B/Massachusetts/2/2012 #£ (Yamagata tH % ) % & LA A& B/
Brisbane/60/2008-1ike (Victoria & ) W Eso

[o114] AR BHAGRERN T HX T BABHME G ML 2 B RE LN AT
B it A I8 e 7 T DL B 5 e T I 2 A ) A3 1) S I ik A 7R, B3 HLmT DL IR
BRI A B e 57 A B R R AL (C4-C30) Kedik I S B IE R R, Hm AT 3 bl
ARSI SCRE , B, AT o B AT B B 2 AN ( XU E =4 ) , HOARnI Rk HE
NAFIZEAL,

[0115] P47 5] b A A Byt ] DA H i R ER B, Herh Pk 2R AT LA (C4-C30)
e M AR BRI , H AT IR M A SRR B SCRE, TR M LA R OB AL AT (X
R =4 ), HOR AL N AR,

[o116] 9% 1 4H -G o BRI H Vel AR B AT LAZE B A0 2 Img/m1 %22 50mg/m1 (1414 1mg/ml
4] 25mg/ml %) 5mg/ml £#%) 15mg/ml BLZ) 10mg/ml) KIFEHE T,

[0117] &GP e 07 IR B B2 AT LAAEBI 02 0. 5mg/ml %2 50mg/ml, (| WI%) 1mg/
ml £%] 25mg/ml %] Img/ml £%] 15mg/ml.%] Img/ml %] 10mg/ml. %] 2mg/ml £ %] Smg/ml
B 6mg/ml 24 Tmg/ml) WIVEHEH . 7E—NSEHE 77 22, & 1 454 v 6 D7 BRIV () R /R
SRS BT BB H I U S ( DABEIR AT ) .

[o118] X[ T HEE H AR IR, DA 4R R R EVE R AT S A A A AR g B . 1M
H, BT S e D8 S B 25 1 AR Y T, a3 o 5 R AR A s e Y L

[o119]  ARKREAMIRIHARIL, Ml 2 &5 (Wit 2 S EFR) RiFATIE M,
W ERTA Ao wo 2012/042003 ( Hoid e 51 B AR H N AR S ) A BT o R 47 7510 =2 45 ) A
[f e AR B NI, 70 9% ThH Ph P 4 A B 2T A IR 0 RI7E & TPl o ol 1 S L
%o ARRKIINKIN, IR 2 Mfh (BFEN ) s Bl 32 1.

[o120]  [AIUL, HEY AT A& 210 B DU R IR BB B H MBS : HEERR (C12) . B REIR
(C14) KRAE R (C16) AZAE IR (C16 :1) VIR (C18 :1) EyHER (C18 :2) (A IR IR . O IR
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VIR VRIR (ZEWR ) AR L FT IR AUE IR . o — MV JRER A g DU M5 B2 . — 1 TL M R
T TNIERR . Y - WRRER . i -y — WRRER (dihomo—gamma—linolenic acid) < f£A4E
IR T IR PR o

[0121]  fES— AL &, BB H M E L% B LT BR IR F B H IS AR AR R
(C16 :1) R (C18 :1) FEIHE (C18 :2) .

[0122] e, BoEH S LR B ER AL H s ChBRH s ) .

[0123] ML i Am 23 B DA () — PhElCE 2 MOR IR - HAEIR . & 5 IR A AR R B A Vil
G THR P IR VB IR ER O PR B2 (RIS ) AEAETR L BT R RS PR . a — TERRIR
WEAG VOAR R - — T B TR IR . — T ZBR/SM IR . v — WRRER . =1 — v — WRRER A6 A DU AR R
T IRAPRERTR . DLty —PPEEE 2 PR IR I B R AN H IR

[0124]  fF— S5 E ST 77 RV G A, e A5 v B H T S BR A K PR T o AR B
A YRR A BANRZAIE A . X 25T R ] DL -

[0125] 1. $=HEHIBIEL (tonicity) /B & (osmolarity) I, X451 R Wl
A SN, Sy SR TR E O SR B AU BRI SRR . XSRYIIE
A DA 550 B 5 MRS E T 1 HAt B 4 o o % T ()95 E R IATT 2249 200 249 400mOsm/
kg, L1 29 240 2 2 360mOsm/kg HIME, B3 15 & 06 A 422 3 AL 28 7K 8, B Q78 29 290 £ 4
310mOsm/ kg [ A H VE [ .

[0126] 2. Y pH BGPTSR WHE R UL, E TG pHIEL) 5 £2)8.5
G A . AIE pH P RIBGE ) B Eh R AL (AR pH) DA ST G R 22 oy
W Tris SR FTIEIR Sh 2 Pl R Sh il A2 IR i S ( LAZRITIE T ) o

[0127] 3. S5—SGfn ), ) an e m s PR B Ak ) BE A ) BUE A B KIS S B TS
A Bkl THIEA) AR E I BER TV PR B A S .

[0128]  FRMVETEF P LA SEAK VR 5 P A AW AE 25 MR 1), 9 B yE v v 1, 491 4t B e 7
F68 B B8 e 127,

[0129]  HUEEFI ] LB R B R B R ATAEY & U & RIS B /R AR K2
R ER. 23 E B EATEY . HERBIHTERAS.

[0130]  Huel Ak m] L2l sk i iR B A B M s AR & o

[0131] & K] DL B A48 /R Ak, B - AR UV- 58 8t O AT 24 4.
[0132] B &7 T] LA B W2k 2R A% EDTA 9 . 2— ZR 4 L BRI K B HAT =4 & EDTA
9 O UE B A2 25 771 DU AR RS 8 71

[0133]  ZuRlml ARG WHEM 457 (Bl ) Beeatsi i irEmds.

[0134]  VHIEFITT LLEB W ER — FaE%st (polydimethylsilozone) o

[0135] R [ v& P55 m] LA a0 B - BH &+~ BRCHE B BP9 1 B8, 19 s SR A AL 403 %
HATAY R INALEERS (B30 Z4EEES 20 B 1L ZLEERS 80) LI 80 VAIE VR (i anik
BJE v F68) BRHAE A G .

[0136] I8 K UL, S A &4 SR IR I & A 100mL BTk i A 5949 0. 1g
FE 5. 0g, BUEF 100mL £ 0. 1g &£ 2. 0g, BiAF 100mL £ 0. 5g £ £ 2. 0g, i 4n4E 100mL 0. 5¢
2] 1.5g,

[0137]  BhAh, —FPELEE 2 PR BRI B I & AR 100mL Tl A -G 0. 1g B4
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5.0g BAE 100mL £ 0. 1g 4] 2. 0g BLHE £ 0. 5g B4 2. 0g, Flt04E 100mL 0. 5g £ 1. 5g.
[0138] JEWAAY T —FECEZ MBI HM S —MBEZ MR —ENETTLERZ
10% w/v.BlEZ 5% w/V.ELEZ 4% w/v.EEZL 3% w/Vv.ELEZ 2% w/vVELEZL 1% w/v
WEZ 0.5% w/vELEZ 0. 1% w/vELEZ 0.05% w/v.

[0130] 7 m] £, 3%k H Bk (mono—olein) MR H AR A K Syl I8 R 40 & . 7E
— NGRS TT S LS Tris S iR VIR  H FEBR . & M, XS0 T A
VAT 7 % 16mL 19 Tris 2207 (pH 7 3 9) F1(1 0. 25g % 0. 75g (IR 0. 258 & 0. 75g ]
HEMR . Fre S5 T 8 2 10mL 1 0. IM Tris Z8i7) (pH 7 2 9) #1117 0. 4g 2 0. 5g
(R R 0. 3g &2 0. 4g AR 725 — N E &ML n £, FERESET Tris &)
AR A RO o T M, IS T RASIET 7 2 16ml 1Y Tris S F 9 0. 25¢ &
0. 75g MR 0. 25g % 0. Tog WK o FFE S5V T 8 2 10mL 19 0. IM Tris Z&
7 (pH 7 & 9) B 0. 3g & 0. 4g KIMHEE.0. 4g £ 0. 5g K. B DT R0 5%
T TmL & 15mL ) Tris Z2mM# ) 0. 5g & 0. 25g HIERHKS 0. 5g &2 0. 25g HITHEE A 0. 25¢
£ 0. 7Thg FIRE3H. 1ZEKETT R E B B 578 T 8 & 12mL ¥ Tris &) (oH 7 £ 9)
K] 0. 1g % 0. 2g MIEEJHRE L0. 8g & 1. 5g [KITHER A 0. 5g % 0. 6g KT .

[0140] = BpS Y i e 77 e j B bk A T AR s ] A s S5 47 77 A 497 8 & 10mL (1) 0. 1M
Tris Z2i55] (pH 7 % 9) F1f 0. 4g & 0. 5g FIHIER.0. 3g & 0. 4g I H MG 5244755 B &
48 % 10mL 19 0. IM Tris 25| (pH 7 % 9) H1f 0. 3g % 0. 4g K ER.0. 4g & 0. 5g [K)
B 5 DA S SR C 07 8 &8 12ml ) Tris 2897 (pH 7 % 9) 1 0. 1g £ 0. 2g [ IR
TG .0. 8g % 1. 5g MR AN 0. 5g % 0. 6g WK E3l. XL E DL 2% 2 12% g &
&= (fF 100mL 6g £ 12g), HBOAT 3% % 10%, H1H0 4%.5% 6% 7% 8% 3K 9% [ w/v [{)
WREkH & . XEIRE RIEAREY A SRR, RFZERM 2 121 0 8 (4
w1 ) 5EEHUERASYR G VNS 8% i8I L I I ah I R4 4% g
e ERENAEY . WE KU, RRHKEEAEYTRREEN0.5% w/vE 6% w/v,
WHEN1% w/vE 6% w/v, HIEH N 1%E 4%.

[0141] S B 240 A4 2 A0 5 S5 BE /R &1 50 R H vl S RN Y R 1) Endocine il 5719 H B &
RIRAE T IR Gy it R AR5 A R AE— A B St 77 227, 1% 8 % Jlg B il A A5 Bt
SR A YRR B AR IR PR E R 1% w/v 22 4% w/v [FEHAEY .

[0142]  f0 EFTIR, Brid 20 A 408 F T 70 G55 2 P9 2 IR 1998 1 416 0 KT B2
RKUAT BHHA )BT S0 1 7515 I KAT BORIRAT BRI A T 2 7735 1T Fr 4R %
IR R o RRIIEW MAEBFE RN Fid % w2 -A YR LEDS R EIZ= 7 Hm AT IR #E47
G IR TT

[0143] G0 BRTIR, AR BRI S A4 B it A% v S W0 00 IR G X R S E 7T s
[0144]  DURSEBDRE T 2B WA S0 5 IR BIE X G IR

[0145]  7EH RSN P 5] H0 0% RE2 0 HE N BRI T 380 R 5 2 R I ()% T R % 1
ARG %% RGN 51 %% R, 75 Re s i BT (=22 s i Ad (s e ) 1
J7I, HOARA AN O RIZ. Kk, K HAGYEH T %N AME. Fi,
AR 5 — 7 A G Tt FH 25 LB AR T 2838 IO A% R AL A U i B R )%
AW, Bk ) LB KN B O A5 R HIV AL | IEIR 52 JHI 25 B %) % i 2%
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EES SN IV IS S N -

[0146]  iZJTW MAEY), A A EMEE

[0147] 1) —PhEREE Z PhaRiEHUE, M

[o148] i) A AR B -

[0149]  —FhELEE 2 POR IR

[0150]  JKPHA I, BA A

[0151]  fRIER—FhECHE 2 Fh il H i,

[0152] PRSP RIAE LB AR 25 1 & P it D 1

[0153]  F B fIK T BN A o ATL 2 Jir A 48] dun it s 23 2 A 30 o ) U ME o ELAR w1 1 Tk
ERLIBITFIFE L BB o ey A% N A IF B4R AR ) LR A% B4 m] DU FH AR % B
(R PBEAT o I TG > R SR . DR, AR R I — AN SEt 7 2 LR S LN A S
Y

[0154] i) —FhECHE Z MEEVE IR BOR B IR,

[0155]  ii) A& AN AIERA -

[o156]  —FhElHH Z R IR

[0157]  JKHA M, B A

[0158]  fRIEH—FhEHE 2 Phi li H i,

[0159]  FriAH & WHIME LB B AR ™ 825 1 2 Py it YV G

[0160]  RHSEH 2 2845 U0 B B A K B N SORHI RCR7E T AR K W I 4 & P e 8 P 25
& (virus shedding) . JLE ECHA Sy 68 77 B8 B AGAE A ik 58 2 (R 25, 1IX T EUR &
JrEE L iR e 5 HARE R Al A o PR, A& IR dE T 697 LR, 2 )L, JLEATE D>
o ARRATEH TR ) LEHEHE L BRI R . £ DT 29, X RHKNA S
TR G, Bl 22 )L LEAE D F . fE—NLRETES, KRHPNA ST E IR 0%
X GRUBEAOREE I % o £ DRI T7 29, AR HBHEY T U E IR 5 G AR
JREEIR T . TLAh, AR BH B4 A4 ml e ) b s T 30 5 PR A% J8 i BR 1 K ImAT . 72—
LT EF, RRHRE GV T B IR R IE X G LR AT X iR &l i« /E— 1
SEE T T, AR A A YA T B IR Sy 0 5 DA BARIE K AT BRI iR S ik . fE—
SEWETT R, ARSI T LRI S DLIEVT R AT B3 7] P 2 R 9% .

[o161] I BN FIAHSWE X LB E 520 B3 TR SE T VA A R
()45 (1A B8R 77 T -

[0162] PR & AR i a ) LEH AR T By R BN . LR Z
IR E GO&E G ik 5 AT A &G HIV A s IERR A S 3 25 ek 3, il R 25 1 2
ZF L HE B LMFEARGR SR

[0163] AR H—T7 ¥ T B IR G0 G LR SR T B3 et - AR
PeRICEUE B T HAE SR E IR B0 G AT o X AH A5 HE T IR e A 5 R AR L
BHZAR T B3 =3

[o164] [, A BH I o — J7 T S AR 2 A FH & W A &), Irid A5 T8
GRS LRGN 8538, FridH &5Mas

[o165] 1) —FhEREE Z PhaARIEHUE, M
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[ote6] i) AL AR B -

[0167]  —FhELEE 2 PR IR

[o168]  JKPHAM T, PA K

[0169] T3k ) — Pl EE 2 Fh BRI H- i

[0170]  HR4EAK B, T 15 IR g% 5 GO LR e 8 AR T A G 1A 1 S 2 1) 9% A0,
a3 FT S % R A BRI AH DO IR AR PR . X EFEEAR T REEE TR
R I LR A8 R 2 TR R 28 T R R A S EE VAR R AL / JE A
KIREE T B R AL R A B KT AR R OB R R NSO BEE R R (HIY) W7 IE
B 0BG SO WEIROE A MU R RO B AN ALK R KO - HRIRYE SR L S U
TR TE SARS T EE BN B R R B B4R KB ADIRE S L EB i E (Epstein Barr
virus) B LEE B IR B TS A 5 A/ MZREZ W B 8RR B R AL 2 SR
B (papovirus) MR KR EE. &7 FAWBORERPUR DAL, CA1pE BP0 R — L2 fR 6
PSR AT A5 LR Sk B8 HIV-T BIHUER, B30 tat.nef. gp120 8% gpl[ B 0. gp40.p24. gag.
env.vif.vprivpu.rev B(H—FM / B A kA ANEERERIDUR, #10 gH gL gM gB
gC gK gF B gD B H—H M1/ Bl &, B 3L B FHH &R (1, ) 1k 5 HSV1 B HSV2 1) TCP27 .
ICPA7.1CP4.1CP36 s>k B B 4w =M E, JUH 2 NS EHMR T, 10 oB BUHATAY ok
H EB R ER PR, 1 gp350 BUHATAEY ok AR IR ERE PR, #langp T.11.111
A TE63 52k F I 2998 55 U, 1 2 2 2 i 46 TR BB A A6 BUG R B 9 i B s (84, Hev
f¥) env 25 4 E1 B E2. 4% 088 14 NS2. NS3. NS4a. NS4b. NS5a. NS5b. p7 BRI — &4 F1 / B4
A kB AFSKER R RPUR (B0, HPV6. 11,1618, #40 L1.L2.E1.E2.E3.E4.E5.E6.
E7 B H—HB50 A1 / B G ) ook B HoAdoms 8695 JEAR 5L, 49 o iR o & i =8 (49000 F A
G B ATHATEY ) BIVEYR . B IR IR AR & R e (B, VR L B
T B WAL T 28 B H AR 28 B ) BOL—E M / B G

[0171]  AKRHAAEGY A E S HEEART LM ERIEEUR SRAFIRIEES . HIBL A
H 0% B BE K 5T 98 A% IR 6 R R R 8 L 281 PR gt Je s R R gt J . 2 TR I DI O 5 i
e RSV)  NmftmEs (hMPY)  AFLRIRR B (HPV) R DO B 18 20 B A\ S8 S yZ i b
g (HIV) JBaifs M/ AR & (01V) B Rk ™ B A VERRIRGE 425 4F (SARS) Jii
PR e TS / K0 AL 2 IO A 28 DCHER B/ BB A s 55 19 AR TS e s Bl TR
EW

[0172]  AKRHBAAD AT AR T DL 0B RSB <ok B W 28 BREA . i i 58
BRI IERE MU B b (Hib) BIEAT T WP HR A R B 4 A5 SR M T 45 4% 0 BOFF L I K
WA BRT  BE R TR A I 25 5 T B H R AR R R ARV B R B R A

[0173]  FridHu)E vl LA il an 58 B ARV s, 9 i se 28 K5 w5 o Pk HLJR I 7] DL I 5
B85, Bl KSR B — 5. TSR A S N (EHART ) FlarssEs. i . 5
BT E A AV PUE . AT s SR AR ] LR 9 G, 5 D 45 4% v R0 JRR XU 1) 43 BT B i 248 35k
B 75 A = TR M T B == TR BH MR T S T ) TR B A L BE IR TR AL e W 8T T
YOIV H AR BN A 5K . i il DUR AN A& 4%, 0 LR 5 R R 3L - 5| s
12393 A BR AP () 43 A BT I 28 SRR 75 2828 =2 TR MR AT TR S B i ) 3R T I g L K B
PG W BT B VD TV RR S s SR T M 0 e R e o] DA AR S A
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[0174]  FIT B R G it AN G AR T 838 S 9% 009 T (R DL 28 B mT 3 1 ik 28 SR T 1
PRI 2 PR R Fi 2 % T T 28 SR BT T UG I B b (Hib) %8 7 o MRy B AT DTaP Y% 1
(ARY 57 (G B A R I ) o

[0175]  Sipi i Al L& a7 AR MR, 9 e e R 200 Ak s« =5 % HUs TR H s 22
s B 2 P 2 T R A, 49 0 LR B 45 W . B R e R B AR
Jo S N S o B0 AP R

[0176]  Jdpeids i) LA BT 55 PO AR 05 L 8K AR FL Ath P 355 A0 B Jd 1) A8 45 I LA ) B e 9%
93, B0 R A VELLBEIRIE .

[0177] A RBUE r] DU Se B AETE HU U, 41 0 58 4 K E s 5 24 AE A T bR B3
WAL AR PR o AU A A R KIS T7 A B IR TS B UV G AR BE K 0 BUE AR R
MR IE I RIEEOH B - A fe b

[0178] AR PHRIA AW FHE S R G0 G A LR IZ RN B I B 1 o LR A
TEEEYHE DL JEG HIV BB 5 B AR Gy #2590 o0t G, ) an i B 28 5 42
T R UMFAGREE . ERRIEXN R DUZ 18 B LN JLE, #l 0 2 18 F 1
JUEE, FRl 2 12 B LRI JLE . JEH R UL, Ik JLE/NT 8 &, it 6 FEE /. HT A
KR T A W E U AR o 2 AR E/NT 9 BFIJLE, @ kUL 3 HIRZE/NT
9 B JLE, 6 AREE 8 F I JLE, &l w K, 6 HRRE/NT 7 5 HJLE, il 6 H g
BT 72 ARRRJLESFE 6 HiR %2 60 IR JLESFE 6 Hid %2 24 HIRMJLE. &K
LA B 70 2 /D ER s AR ) LRHSL A B2 1

[0179] B IR Gyt AT L& T A R 2, M AW R s B IR AT B K AT B HA R
IS FH FR 9% 1

[0180] i 78 BEBRTE AR NPT 2 BRIA M (invasive pneumococcal disease, IPD) &
PR MIC T2 F BN, 4 RREA 160 J7 AFETAR NG BRE 7% (1PD) (WHO,
2002) . IPD Bl R AEAREER (<24 ARY) FEZEN (>65 %) 1, ZHEALA
B IPD FET-E . BRT, DA% i m] F T W 28 BBk B GL Pk« WA S WEm eI H T
T TR 1A T A %

[o181] AR EHE— A RS TT S 00 S B AR A FH T i 28 R B gL (R 7R » ¢
FET AT BE L L T5 D AR AT 28 BEBRTE IR T AT B o AR B R 2 A 0 AN M5 FH 3 P Dk
RN A, E2 A ARTE BERR B Il 28 Bl o AR I W 1 N R R 2% 7 42 A () A 7
25091 BB N BRI 45 B0 IR e REA R R AHU 25 R e IHE A T A2 0r
X% .

[o182]  [HIUL, AR EHI 55— W S &4, F R AR T7E 8 IR S i 0f ) LR & ik
R A A RS S P 0 T, DA i 98 BEEK T 1 IS Gl 3 AR K M 4% Jek
PSSR P RS, Frid 58 &

[0183] i) —FhEICHE 2 Pifii %8 BEBRIE Fi )5, A

[o184]  ii) AL AN -

[o185]  —FhELEE 2 PUR IR

[o186]  JKPHA T, PA K

[0187] T3 i — PPl 2 Fh R I Hr i
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[0188] Ay AIX N AR & ik B 2L JLEATF DAE G HIV IR 5 IR ez 40
FIZ I R, Bl IR g B2 s R B LM F ARG EE .

[0189] AR HH ) — AN B EE S it 75 SR 90 S Bt 6 i 98 BR B B e & 1, T Fips A/ B s
16 S 98 W 98 UG (Lo, 28 i I 28 AR EE 28 0 e I IR AS B IR

[0190]  — ™ St 77 S0 S A P it 28 BR B 9% o, 9 JLRE AT A il 8 2K T 2 0 O
(pneumococcal polysaccharide vaccine, PPV), %Rl 2T 4 B E 6 F BIX % (4,
XTIl R ERBE PR R E I HH AP RIE RARA TR ERNR) .

[0191]  ARE A BH i 9% v 2 A ade w05 ] 25 IR 500, 49 e DA gk — 2D A0 SR T
PEF B A RS BB, He AT DU S /K A PR AT A 40AH 25 00 BT, 18 vt v b 4, 490 a5
B JE v F68 B B Jé ve 127,

[0192]  AR¥HE A K B [ il 98 2K B % 13 ] A 75 A% S0 BTk BB B 77 P AR A A o 7 K
BT FEFR Gekh R A IR, (RS BB EH S ) RIS A A S .
HUE R ] D2 an i PEFF Z BT AT A AUV R R BE R SR R RERIE
R E2HHE R BEHATEMAEY B ERBITEA G . PUEALFI ] DU B Wi MR 54
BB RS WEAARG RS/ BN KIER T OB g /R SR, B - NG
UV AR R A A .

[0193] YA AR W I — LESLe 77 SR N, BT A7 Al BE S8 It 77 58 (04 G MR A A B A
A . AR, 7E B A ] JE BRI 23R AR C BB A [F] S5 77 22 A s i Bt 26 ) & 1Y 3%
AN ELIFARIRIX LS A AT A RIS o AR B2 e ik S 77 2 10 B A 7] B
REAERE R IEE( 71

S5l

[0194]  SKjifafsl 1

[o195]  HFx

[0196]  HR4E A B, AHI 5T 1) B AR 23R F0 25 a2 Hh B pAy it FH 1) A7 710G 1) R e SR i e
iR R A ) TR 1) P e BRI e B e A 1) S i P AR 37 3 T o

[0197] fI5ug HAV15ug HABL 30 g HAMIHUREFIENT R ILET HINL/California/2009 %4
R ER (B A FHEA 150 g HA [HEFEMF LT HINL/California/2009 52
BICHREPUR (T B) KEN . FHBE AR HINL A/Netherlands/602/2009 % B AE NI
T IR T

[o198] 0 45 R /R B ) 5t 9 H it 5 AT AR 1) Endoc ine ™V 7RI AL 1 2H & 1 mh 1) B 2%
WIZ A 20mg/ml (2% ) o AEIZSEHEHI S, Inmunose™ FLU /&4 15 Endocine™ & A iFIT AL
rla.

[0199]  sEEGZH Gy B

[0200] %X 1

[0201]
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WhT | KB | REBE | JWEANEF (pgHA) S B IE12
1 6 #HKk 0 73 2
2 6 Fluarix® 15/4 BF
3 6 ¥ A 5 2%
4 6 BEH A 15 Z%
5 6 YA 30 2%
6 6 %% B 15 25

[0202] % v ] & A it

[0203]  #h7K :0.9% k7K pH 5-5. 5.,

[0204] Fluarix® : B B 4t & % (1 A/California/7/2009 (HIN1) ¥£ ¥ 1 #k. A/
Perth/16,/2009 (H3N2) FEJZE TG KA B/Brisbane/60/2008 FEJETHERAE 0. 5ml H AR TR
15ug HAZHAG ). FJ 0.5ml Fluarix (GlaxoSmithKline Biologicals) 7E%5 21 KA1 42
RATES 2 S BIBNAREAT B2 T BephZ v o

[0205]  JETH A RS A, 5,15 F1 30 ug HA/0. 2ml, #2777, HAw A 5 R /R B 1)
B H I ER A EZ Y Endocine i3 (pH 8, 4E Tris 0. IM ™), FEJE AL G (0 B 44k
J& 34 20mg/ml ;HIN1/California/2009 ZLfFHT)E .

[0206] JETEB JREZE MM &R, 15 ug HA/O0. 2ml, FE57 7], HAD S 25 B /R & 1) Hu IR H
T EEFH PR E Endocine 57 (pH 8, Tris 0. IM A ), /EIE A A IS AAW LN 20mg/
ml, HIN1/California/2009 5¢ %50 & 470 i o

[0207] FE&H

[0208] A fEREMEES S Mustela putorius furo :JmACHEE), %) 12 HiIA, 1A E N 760g
% 1210g I Hid5T M40 (hemagglutination inhibition, HI) W5 iE B XL XHEER
AU EE VA/HINT A/H3N2 A A/pHINL BHiik 2 076 RN BT . ShiiasRErr 1+,
FEGIEHIR BUWIE 5 2 8 RBWI A I BAE Gz br BOWIFEI LA 6 Rsh W vt sid . it s
HEREHE Y RERE AN T ERRES S B, N34 8 HH R AL AL
Kitalkl (food pellet) Fl7K.

[0209]  4a)%

[0210]  ARHANRMIFLATZSEES 0,21 F1 42 K EREHAFISEFLIEE I RRIE N #2232 =k &
WA CRGR B SfLH 100 w 1, B A S sEBE R IRE ) . 55 1 ArshPiEsz 200 w1
(T AR K (0.9% 8K, pH 5 £ 5.5) . 5 3.4 M5 AL 5. 15 M 300 g HAK
200 1 1 Endocine™Eif#) HIN1/California/2009 ZLAE4T I 3T B 4. 5 6 HAM
& 15ug HA ) 20011 Endocine™fc i) HINL/California/2009 52 ¥&9m B 1 KT E
WA, WHEZ 1 S22 20001 K. —HRMANRES (F24) 785 21 42 K
0. 5ml Fluarix® (GlaxoSmithKline Biologicals) ZEZ=95 2010/2011 34T 2 NIEH %
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A, AEEFME = AR BOE T (trivalent influenza vaccine, TIV) B NMEWARES 150 g
HA. 7E55 0,21 Al 42 R4S 2 A 3 HAEHF 58 64 RANEE 70 R 2 ai iz i T i il %
) IR o

[0211] v og &5 A il & A it H]

[0212]  ZEAIFFLES 70 K, P sh il =8 A a4 F VR s 25 10 BF AR R 5 (HINT % A/
Netherlands/602/2009) #4THE. Jy T il % Bt i 8, 44 HINL A/Netherlands/602/2009
Wi & (7. 810g10TCID50/m1) FI¥K¥A PBS F#iE Ak 3. 3X 10° TCID50/ml (IS . Fifa 3l
YA 3ml AE 10° TCID50 {130t ik 25 il A EAT AU P Bl (A B /N R T 2R
E o IE B ARG AR5 AL ET7REI. 5 BSL3 %A1 R, AT Bt s il A AU A o AEXGR 2
J % Fl A T EE AR I KL S AE Madin—Darby K (MDCK) 4L I 37 52 LAIE SEIw 251
SRYLPE o — RAEHRD 2 )5 BUs F0BE R B RO 8 T tH iR A RTS8 B 4. 81og10 TCID50.,
[0213]  FRJF AR SficEE

[0214]  SEIGEFES, B F#HATETANET. O TEEABRENEN E. /TR
AT E AL Z HH# (CD) B, K sh Y H S LA (4-8mg/kg :i.m. ;Alfasan, Woerden,
Netherlands) #1ZE #L#k %€ (0. Img/kg :i.m. ;0rion Pharma, Espoo, Finland) K& &
(cocktail) SRFRIF o It I A HURE (VR A NS ) A2 SR B8, F SURC R BRI 140 o
FESERG I IR Z AT B PIJE , FH il LTk 45 (DST 1ol —T B/IMELEE IC 4% :Star-0ddi, Reykjavik,
Tceland) MAEE ARSI . ZHE M 10 28020 S IREE. A8REEZ
AT (36 0,21 1 42 K ) MG M2 SRAE 4K (55 70 RAIEE 74 K ), W HHHHFATRE, 5F
1.2 F1 4 A SIDAESE 64.71.72.73 Fl 74 FREIE CT sk . 7655 0,21 Fil 42 R4 )%
ZHT, RS 64 RIFHAEES 70 RUGH Z iR AL fh o AESE 70 RIEGH 2 BT EGH 2 f5 1) 5
KSR B A 3K -

[0215] A foRH LT AW AR

[0216]  WSCER HLAE i R 4 ke 2 A AH A AR o % FH T 4988 PBMC 1) — MEFA B3 240,
& EDTA HUsE AR o B TR ILE K S — R 20584 E AN LiEeE . £
iR T A MU E 7EZ) 2000 X g T RO 10 208 MLIFASF 75 0. Iml BYRE &L IFAEL —80°C
T A7

[0217]  PBMC F I ) 43 S

[0218] & H T 43 PBMC I ILARE i EL 246 7 2260 7% EDTA Pt %, 78 880 X G N
0 b 48, AE4) -80°C T AF MK . I A0 MU vE BT 3. 5ml P E MR (D-PBS :lot# :
RNBB7791, V-CMS :10700395 H1 EDTA :lot# :079K8712, V-CMS :10700037) 1, £E 3m1 Ik 4
He 72557 (1ymphoprep) F143 2 HAE 800 X G T &0 30 8. LB O )5, WS A ST
S, o H RS 20 I VB BE R IR BE 4 IR EBE S B BE P R P AR 1E 600 X g\
465X g fl1 350 X g T B0 10 204h3F HAE 250X g NE L 15 8, fERJGHETH B2 G K
Y YT VE R, RV B E A 10 4380, EET Iml IKA BIVELS /B (RPMI 1ot#1MBO7S, 20%
FCS VC#201110194,10% DMSO VC#10700203) 1, #65% & 23, 3 HAE -80°C N 7.

[0219]  IMLif2%

[0220]  &t%f HINL A/Netherlands/602/2009 5 2 N AFIFEE HINL A/ % /Ned/25/80 AN
HINL A/ % /Ttaly/14432/76 {47044 2 it ofn 40 M gt S 4l 5 CHD) s a8 oh R0 5

22
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(VN) BEATHAE o BE XS ASFEREE HINL A/New Jersey/08/76 4741 2 it it 11 4 o 5% £E 4111l
e HATHIE -

[0221]  HI JllE

[0222]  HI W58 2 FRAEL A I 5E , 25T F T BEAS 20 1 40 B e 52 By 5| A AR AL 8 1) 98 Je8ep 5 1L
EERFF R EPUARIRE . MG FTARE M E LIS (FRAZEELINE (Vibrio cholerae) ¥iF
V) AT TALEE DARR 25 AR e e b i st 2 v Ve B S, 76 37T°C IR E 16 /N, E ELEBUE I
WERETAE 56 C R IFE A 1 /NI SR K o 58 i (1) 4 R s s B AE T PR 22 P IR £ (phosphate
buffered sulphate,PBS) BT (—ZAFHr 96 LR, A 1 0 20 #BEHF4R ) JEH AR B
7~ HH e e P LA P Bt SR A, B KOS R ZL I BR AT TAL 38 o 7E i 21X B 2L Bk 2 S, B 5 A
[ 72 W B2 Dy 4 B9 5S T IR 75 Y L 40 e i S 5T (hemagglutination unit, HAU) 7£ 4°CF
WEE 1/ B fa, R AR b I 4H B RS AL 4, HE A 2 i BRI Rk R . BT
TR IE R A L.

[0223] VN &

[0224] VN 52 R AR #EIN 58 , T Hp AR 25 IR BOm B e MEPU IR TS I B8 70, [ 1S AE 4
s =B A SR EES . FESAE 56°C T HCKTE 30 28 I HLBE J5 & 2 S W R 14
i R A AE 96 AR T 1 L 8 AREET UG TR/ i (4h7E A 20mM Hepes. 0. 075 % fik
BN 2mM L- AW 1001U/ml T B R AEER R 17,5 ug/ml BREAFEA 2. 3ng/ml
IR ZR B [ Eagles tR ARSI ) hifilak. 2R, FEMABEMIAE 37°CF 5% CO,H A
RTIHEE 25-400 TCID50 ¥ & 1 /Mifo 1 /NI & HH5E Bz ) Bim a5 - URIR S8
EHHH95% % 100% 5K Madine Darby K'E (MDCK) diffuls o=y 5= 4. AR RiX L
BRAE 37°C.5% CO, NFEE 1 /T, 3 HLFA 5 Bx 25w 5 - PR IR & IF s iR 4/ s 474K
B o 7E37°C.5% CO, T 6 KU & HAZ )i » 3 FH XS () 21 33K s Al DA Wl 37 Jeoi 25 T 6% 2% (1) 47
1E . #245 Reed FllMuench (Reed, L. J. :Muench,H. (1938) " A simple method of estimating
fifty percent endpoints” .The American Journal of Hygiene 27 :493-497) Firid J7 V4%
THE N

[0225] PRI JE A IR H s 1) 52 A

[0226]  7EES 0.1.2.3 1 4 RIEGHZ G, 7EREF ™ B4 o B BRI+, Bk 2 fa
VUK, 55 FAAE AT 4 B KA B2 2 S5 A6 BRI a8 TRt gk AT 22 SR AR I HURER 2043 ik
SR B IR ORI AS i Bl A R BN B G R AE -80°C T AEF EL B — B AL, X &
FR I ot AT PR JEBE S 7E D 55 0.5 % AL A B 1. 10 % H . 200U/ m] 75 %5 2,200 1 g/
ml $E5 K. 100U/ml 2 ZE T R B R 25,250 ng ml P K& KA 50U/ml ] % 1 & (ICN
Pharmaceuticals, Zoetermeer, Netherlands) HJ Hank “F 47 &% & ¥ & HH FastPrep—24 (MP
Biomedicals, Eindhoven, Netherlands) 2] FEfa] Lt 5.0, 2R S R RE o

[0227]  FEURERZ o, 4 S AU Wk 48 F AR 2L 23R S R AR B (A R B T -80°C R i
120 — VU4 10 5% 22 B B i A+ G T 5 2 5794 MDCK 40 R & 2 F i 5
T E (Rimmelzwaan GF Z&, J Virol Methods 1998Sep ;74 (1)57-66) o

[0228]  HUiAH 4

[0220]  7E5 0.21.42.64 A1 70 RAFIR Yo Z B 8 € DUAR IO ML K 1. BFXT HINL A/
The Netherlands/602/2009 F1 2 /|~ A [A] Ji &8 (HINL A/ %& /Ned/25/80 A1 HINL A/ %& /
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Ttaly/14432/76 ()37 B8 M40 Mo g SEHT 0 s (HD) A a3 P AT (VNT) AT A
EF XA EE HINL A/New  Jersey/08/76 FIHUAA S ot M40 Me B AR Skl I o (HI) AT
Wi .

[0230]  HI #i4&¥ )% - [ :HIN1 A/The Netherlands/602/2009

[0231]  JUMFIECHT 27K | daiid . < 5 (M N 4e X8 5 RARE T & LA
I ARG (550 R) & HI JUisBItE (R < 5).

[0232]  EITALA HI s DL 45

[0233]  EF 14 ($hK BYEXTHR )

[0234]  FirA MLIEAE SN HI Siik B

[0235] %5 2 4 ( Fluarix®; Ji7 5 708 )

[0236]  FEES—REZ G (A5 42 KR) WARI— LB FE S o2 AR HT BudR B % (R :13) .

TE5E IR Sy 2 )5, 7875 R i R B I35 TR i o 0T A (JEH 13 2 70) «

[0237] 534 (JZEWH A, 5ug HA;BHN)

[0238]  fEEE—IR %SGR R BT A AR SO HE SRR (55 21 K sGMT «477, Y5 160

F1120) . B RGIEZ S (55 42 K s6MT : 1669, JuH 1120 & 2560) BE 5 HI HLikE

B HAESS =R IE 2 J5 (55 64 K sOMT :2158, S 1280 % 3840) W3R 1/ RE (K

P9 R HT BT AL . 7E55 70 R (BGE 5K ) WCARIRE fhBos th HT W2 R] AR BAESE 64

FIMEFITRLL (55 70 K ;GMT :2103, VG FE 1120 & 3840) .

[0239] ZE44H (JEM A, 15ug HA;EP)

[0240]  BF— R 4GuE 2 o FrRCBE I 75 /N BE it A A AN 9 HE oA BH P (38 21 K 5GMT <1130,

JuH 5-5760) o 5 X G Z SR WCER BT AT R it 9 HI HUAKRFAPE ofE T R34 HI Sk

FE R RS (542 K GMT 23673, Y5 1120 & 5760) « 55 =R )E A S BUHT FUARRE R

PR (56 64 K GMT 22386, Yl 1920 & 4480) o 7E55 70 K (MK ) UREERIRE S BoR

HI )% T L4335 64 RIS HIBLE (&5 70 K GMT :2281, {5 [ 1280 £ 2560) .

[0241] 54 (JZEH A, 30ug HA;EW)

[0242]  7ESE— RGP 2 Ja R IRE o HE SUARFAYE (58 21 K 5GMT :1249, Y 400 2

3200) « {ESE —IRGIEZ JGS Ra i R ¥ m 1 HI Suikm s (58 42 K sGMT 11874,

T [ 640 %2 3840) Hf HAE S =R & 2 Ja W R a4 & 7 HI iR A (55 64 K GMT -

1837, i [ 1280 % 3200) » 55 70 K (B4R ) WA RIRE R 7R HT {8 ] LhAg 158 64 K

MERIIBE (55 70 K sGMT :1699, 77 [ 640 % 3200) .

[0243] 64 (JZH B, 15ug HA;EW)

[0244]  FEEE—IRG)% Z I FTUCER 7S AN e S i B9 LA HT BUARBRME (58 21 K 5GMT :87,

JGE 5-1280) « 55 IRAIEZJEFTA SN HI JuAkm AR 4 m (5 42 K GMT :577 538

100 & 2880) FF HAEE =X BIZ 2 oW R i) HI st B &R m (5 64 K ;

GMT :626, Y[ 160 % 2560) » 55 70 K (B 4ok ) AR M ToR HI AT HeAd 58 64

FINEFIIBLEL (570 K ;GMT :583, L 160 & 2240) .

[0245] S V5 :HINL A/ % /Ned/25/80, HINL A/ %% /Italy/14432/76 K1 HIN1 A/New

Jersey/08/76

[0246] Ko IUEFAFASFEEE HINL A/ %% /Ned/25/80 HINL A/ %% /Ttaly/14432/76 F HIN1
24
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A/New Jersey/08/76 ) HI HUABTEIE . XA Fp e HI 55 S 1 LTI EAE 18] 2 ik
< b B FHAE R 48 6 5 B#EAT A T vk LR35k A A iis (550 k) A HI idk
P (R +<<5) o 28 UR L HT HUAdiig 5 2 25 HAIK T FIYE HINDL A/Netherlands/602/2009
HT P

[0247]  JELAM HI WEERI MR TR 4R -

[0248] 55 1 40 (#hoK IR HE )

[0249] & 7 —NLASh, B MUyEFE SN HT SUARBI . 7E58 64 RUEER —AMFE L Bon th
AEHARBIER R HINL A/ %% /Ttaly/14432/76 B HI $UAERE (8 7.5) .

[0250] %% 2 41 ( Fluarix®; fi7 & 7518 )

[0251] B FESL & HINL A/ %% /Ned/25/80 F HINL A/ %% /Ttaly/14432/76 HI #iikBH
PEo FEES 42 RUEE R MG &8 — IR 2 a 7S REn¥) s i = H Aa i 21 £ 6 HINT A/New
Jersey/08/76 HIAIK HI )% .
[0252] 534 (JZEW A, 5ug HA;BN)
[0253] A 3 e BT A =R AS R B3 1 28 O BEME HT $idk e 758 IR & il / BX
FEIRIEZ G E R R . B 21,4264 1 70 K HINL A/ 4% /Ned/25/80 HI Hiki &
(GMT) 4335l 6 (SEHE 5 22 7. 5) 24 (JEH 5 % 60) 32 (JEH 20 % 80) 119 (JEHE 5 % 70) .
5 21.42.64 F1 70 K HINL A/ %% /Ttaly/14432/76 HI HUAETEE (GMT) 4354 16 (S5 5
% 50) .38 (JuH 10 & 80) .63 ( JEH 40 & 160) 142 (G [HE 20 & 120) . 55 21.42.64 F1 70
K HINL A/New Jersey/08/76 HI HUAKEE (GMT) 43720 5.26 (JEHH 7.5 & 70) 39 (]
5 & 80) A 29 (JEH 20 & 50) o
[0254] ZE 44 (JZEWM A, 15ug HA;EW)
[0255]  7EEE RS Z G BT A B0 R BT =R AN R B (0 28 XOROMETE HT didk. 58
SR IEARS FEOHI W AR . 55 21.42.64 F1 70 K HINL A/ %% /Ned/25/80 HI $iidkig
BE (GMT) 43529 42 (JEH] 5 2 90) . 239 (JEF 20 2= 1120) .88 (i [H 50 Z 160) F1 75 (
40 % 160) . 25 21.42.64 M1 70 K HINL A/ %% /1taly/14432/76 HI HUAEWERE (GMT) 451K
78 (L 5 % 280) .327 (Y 35 & 1280) 153 ( i H 80 & 320) M1 105 ( JE[H 70 & 160) .
5 21.42.64 F1 70 K HINL A/New Jersey/08/76 HI HiA&iEREE (GMT) 4551k 25 (JEH 5 &
80) 176 (JElH 60 % 400) .64 (JE[H 40 % 140) 163 (L[ 40 % 160) o
[0256] 554 (JZW A, 30ug HA;BN)
[0257]  F& 7 — R ELAL, FraA sk e tH e i HINL A/ %% /Ned/25/80 (28 X = Bt HI $t
. BT KB HE ST HINL A/ %% /1taly/14432/76 F1 HINL A/New Jersey/08/76 [¥]
SR LM HT fitk e 7R RGBT/ BUE =R g 2 el E i w5 . 7058 21.42.64
170 K HINL A/ %% /Ned/25/80 HI HLAKWEEE (GMT) 73720 23 (JEH 5 % 80) (41 (JE[H 5
% 320) 42(JEHH 5 % 320) A1 34 (JEH 5 % 320) . 7L 21.42.64 A1 70 K HINL A/ %% /
Ttaly/14432/76 HI HUAATEREE (GMT) 2354 39 (JE[H 5 & 160) .54 (JEF 5 & 640) .78 (8
20 % 720) .50 (JG[HE 5 & 480) . 55 21.42.64 F1 70 K HIN1 A/New Jersey/08/76 HI #i
R EE (GMT) 43 128 9 (JEHE 5 2 30) .40 (JEH 5 % 400) 35 (JEH 5 % 160) A1 27 (L [H
5% 160) o
[0258] ZE 641 (JEH B, 15ug HA;EH)
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[0250]  FrAA SR BN AT HINL A/ %% /Ttaly/14432/76 58 O R HI Fidk. BT

— RUUSL, B sl e b ok HINL A/ %% /Ned/25/80 W58 U MNPE HI $idd IF Hg 17—
RUAL, BT SR JE BN HINL A/New Jersey/08/76 (A8 X e i1t HI Hidk . 7855 Ik

%{%ﬂ /B SR EZ N E R . 8 21.42.64 170 K HINL A/ %% /Ned/25/80

HI HUARTEE (GMT) 43508 7 (Y5 5 % 40) V19 (JEFH 5 2 80) 15 (YE [ 5 £ 80) 19 (yu

BBl 5 %5 40) . 55 21.42.64 F1 70 K HINL A/ % /Ttaly/14432/76 HI HUAKFEEE (GMT) 235N

9(JEM 5 & 160) 32 (JE[H 5 & 160) .27 (JE[H 5 & 160) .15 (JEH] 5 & 80) . 5 21.42.64

F1 70 K HINL A/New Jersey/08/76 HI Hif&i/E (GMT) 454 8 (JEH 5 & 80) .47 (i lH]

10 % 240) .19 (G 5 & 140) F1 13 (5 5 & 80) »

[0260] VN HUAATE L

[0261]  [A]Y5 :HIN1 A/Netherlands/602/2009

[0262]  £E P SEI6 S H ML RE S & VN B4R . LT E 380 VN R ZE 18 3 il

Ao FrARIMTE (50 K) N NFUEME (FE < 8).

[0263]  JELAM) VN R Hrdn TRV T 4R -

[0264] 55 1 20 ( EhoK BHNTHE)

[0265] [ 1 —RUAAE, 55 42 R RIFTA MLTE R o VN FUiE BV, I 24 < 64.

[o266]1 45 2 44 ( Fluarix®; ji; 5 4t %188 )

[0267]  FirA MLIEAE A VN FiAd B TE

[o268] 25341 (JETH A,5ug HA; )

[0269]  E5— IR )% 2 JE AR B 7S AL it A A IO AN K VN AR FE PR (56 21 K 5GMT 219, 18

il 8 2 64) o« B IRGIEZ JRUEERI BT A BESL N VN SR FAYE. 7R85 kg2 e (58 42

K sGMT :242, Y5 64 % 859) FIEE =R HIZEZ 5 (55 64 K sGMT 995, Ju[H 362 % 2436) 1o

Rz N JUiki R E R m . 3 70 R (BEh 4R ) WAERRE M o tHa] Lefg FEtb s

64 K (55 70 K ;GMT :535, i [H 304 % 859) I & [ty B LA 1) VN S

[0270] 4 (JZH A, 15ug HA;EW)

[0271] B — R GE Z JEWER IS ARE S P B LA N BB (56 21 K sGMT <147, 38

[l 8 & 724) o B S RGIEZ FAWERI BT A FES O N SUAERR T . 7288 iR E 2 Ja (5 42

K sGMT :2376, i 64 % 8192) TiF \zﬂ%qﬂ%H%ZU\%EzF (5 64 K ;GMT :1688, i [H

662 4 4871) M R N Hiiki g B84 M. 7855 70 K (B4R ) WERFE W ER

H VN RS 5B 64 K (55 70 K GMT : 1581,y 351 & 3444) M ERITRLL,

[0272] 54 (JZH A, 30ung HA;EW)

[0278]  FEES— R )% 2 SR AR IOAE Sty VN AR FHPE (56 21 K 5GMT 74, JE [ 11 22 627) .

FESE IR G (55 42 K GMT :504, 5 41 % 3435) 7~ R i H R A1 SE =R

B2 G (564 K ;OMT <1673, JEH 724 % 4884) AN REM R = R VN ik 5212

B TEE5 70 K (B4R ) WAEREES BoRt VNS AT L3 B55 64 K (55 70 K sGMT -

1699, JEH 304 % 5793) JEHHLL,

[0274] 2564 (JZ1H B, 15ug HA;B)

[0275]  EF— IR ) Z JE AR BIZSANRE i AR B R AN AR VN BB FE PR (56 21 K 5GMT =12, 18

[l 8 22 64) o 55 IR 2 JEUCEE I BT A AR R VN BB PE (55 42 K sGMT <78, JE[F 32 &
26
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304) o B=IRGIEZ G (5 64 K ;GMT 2242, B[ 113 & 747) N SR E IR & . 7655 70 K
(Bt R ) BBl o tH EEAS B ECEEES 64 K (58 70 K GMT 177, Y [ 91 % 362)
D& PR IR LA Y VN TR

[0276]  S¥F :HINL A/ % /Ned/25/80 HINL A/ %4 /1taly/14432/76. J5E &t %A [H)9 55
HINL A/ %% /Ned/25/80 F1HINL A/ % /Ttaly/14432/76 i) VN AR (BdEARR ) . 78
542,64 F1 70 K, 55 3.4.5 Fl 6 LEMLT 55 1 4RSS 2 4.

[0277]  SEJEH) 2

[0278]  #fE T A LIRSS Ile PR AR B S 40, W0, R TR AR A E . A
R B HRI R 2R & b I IR m o 23 T v 0 W0 PR 2R 2 Y B i ) i & L 2 e
HA R TG E P 4 Lo SOUAS DN &2 R A0 i (K JORE S50 78 BT i) BT 22 ORI R 250
MMSE (BEARRE ) B, 5 3.4 F1 5 AT 55 1 Afss 2 4.

[0279] - TE AN T R IE s 2 1 52 Al

[0280] 55 0.1.2.3 1 4 RAEIK T Z )5, £ BRIE T B4 o B SR g 48+~ P9 R I
T2 Ja, TR H AT A 5 K Ape 31 2% 2 5 70 RIR 1 38 5t Sk 3R AT 2 IR AR I HUSCER 4
g1, ARG B AR SORAS i B A i R B B L AR -80°C T kA7 EL B — D b3
o B FR ORI i A S PR EE R SR AR 0.5 % HL A & .10 % H il . 200U/ml FH %200 1 g/
ml FERE Z.1000/ml 2B HE B £:.250 0 g ml & K& 2 A1 50U/ml H 5 2 (ICN
Pharmaceuticals, Zoetermeer, Netherlands) HJ Hank *F %7 £k & ¥ & HH FastPrep—24 (MP
Biomedicals, Eindhoven, Netherlands) )2 Fffai B 590, SR G R R

[0281]  FEWREEZ Jo, F BRI I+ T —80°C I 78 H T~ 2L 4R ot b ¥ 1A AH [F) 15 77 A2k o fis
1o —IRIIHE 10 e SRR B Il A L3 V00 T8 5 AR MDCK 41 iRyC A 2 o 197 2
/% (Rimmelzwaan GF Z&, J Virol Methods 1998 Sep ;74 (1)57-66) .

[0282]  KAAJpg 3 22 A2 2 2

[0283]  ZNWIMRIE bR iE 77 Z3HAT 7K, WISERT A (van den Brand JM4%,PLoS One 2012 ;
7(8)e42343) o AT 2, T B WAL FT ML B AS 280, 8 T HEBA L 8 B 525
e P9 I S o (Y TR AR o B2 i £ 2 2 R A AR AE 10 % R R 2R P 48 R S hkrp (2%
PV ENRE R AR G ), A A, T 4 wm B 5, 3F HH DR ARRS FIBE 4L (HE) Yefa i T8
Tt B A . DRI T SOBURE , AN A2 R HAOR S T 22 10 AT 51 3. i
JB B AR IR RIE I VG WIS AT RTIA (3R 4) Munster VJ %, Science 2009Jul 24 ;
325(5939) :481-3) #AT. EXARINE BBEEILEAE T, ERG .

[0284]  fiiN PRI IE R B E 45

[0285]  XJHEZH 1 (&, #hoK) M 2( B, TIV) BT H Z5A/EM (CFIWE 2 0A
5.7 #15.510g10TCID50/ T4HZR ) FIEF (“FIFE 49N 7. 2 F1 6. 910g10TCID50/ 54
AL P RN RSB IRENETEE (R3). H 34 M5 HAMNESH (AW, Endocine™
e 2 B i pHINL/09 Y% ) A8 SN & o B A m ke th s e Mem ag . 25 6 441
L5 (BN, 151 g HA ¥ Endocine™ AL 5e 88 55 ) 78 H i HoA AN mT 46 Hh g e 1 o

BIF B RN 4. 11ogl0TCID50/ FZHEd, S5xT 4 1 AL & i B B 5K R
W (p =0.02).

[0286] 5 Eh/KER TIV i AH EL , Endocine™ e 574k pHIN /09 5 1 () & P B PR T B E

27
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L RTME 0 () 4X H (e B S o A ST IR A, £E 1 & 4dpi BRI BE , R8N
iz R (AUC) MR B ER TR 3P, F 34 M5 HEKFHIRTFHE (BN, 55
N 5415 A1 30 wg HA ) Endocine™ b 2R ), ABA S 2 A 6 B ZLT 5
LA (F1ASE3E 5 A 5p <0.03). 5 1AM 2 AHEFRERE LT
HEEZEETHE 345 M6 4 (p<0.03).

[0287] DK AAps R 2 A ZH 205 B 27 5 SR

[0288]  7EA] Endocine™ 74k pHIN1/09 & 1 5 P Ho 3% 2H mb BEARK 1970 25 2 il 5 i 44
HEEUUR PR —3E (R 3) .

[0289] 7 WAL J fiti 45 4% EH JR) kb B 22 Jo Aok i S A8 20l EH AR 49 22 1 S 0T B 404k SR R AE
STHEH 1 (B, 6K ) R4 2 (B E4h, TIV) FRTA NS 58 Bon B i i 230 P34 5
DI HIN 50 % A1 37 % FH AR A ATl 8 & (relative lung weight,RLW) 435N
1.5 F1 1.3(FR3) . M, 5 3.4.5 Al 6 40 ( Bp,Endocine™ 54k pHINL/09 JZ 15 ) [Ifihi
IR /D 752, 52 52 [ A 2L R T35 1 28 T% %2 8% o iX U Endocine ™ Fh i (1 41
H) RLW 5ixX Sl 52— (U yEfN 0.8 2.0.9) 6

[0200]  FSRARAE RS & N 5 S SRR )BT MR 28— 200 H: FH v e i AUEE P 28 i
i (R 2N EVEAN MR E rR PRI ) ROAFAE LA S 4 M e B ) K A 403 2 S SR AIE
WA, ity () B P B & A B R R K o AR 4 S AV BE RS HH 20 4n i DA % 1T BY i 41 3
AT AT A S P AR U 22 B, P HSR S EMRE TR 4 . fEEA
LCEW, #K) M2 BAN TIV) k30 ™ B M ds . Imvedid5 i ird S 80E 5 5
H P a0 A%, (B S2BR 155 3.4.5 F1 6 212 IR 2 A B,

[0201]  fgfa, FEM T — 71 S SR8 b B HINL 9/ Netherlands/602/2009 J5 55 (1)<
BN SFEREREEMR . R, —2a5h) (kMR A ) WARASZ 20T
SR IR A RS o T A A I 2R S A (Al h B S2 52l () %6 ), BRI i i (%
A 15ng HA) 25 4 dUREROE T (JZH -A 30 ng HA) 25 5 A2 T /b K FmR
15, I BAAEFEARR 7% 095 5, B 5 ELEAEME I (% -A 5ug HA) 55 3 dlfnfE
FOEHH (JEH -B 15ug HA) 556 N 8%. 27 PRS- AFRHISE | A& 2T &%
(IS, B2 R85 50% « 1 B A& TR A R 2 52 RS i B AR S
545, P30 37% . TFISHHXT I E & (RLW) AR SR 3R 2 52 ma i i 40 24 A X e Al o H 0
a3 2R, UE S 52 RS A it 4 2 X e A v () F 3 2 A RPE

[0202] BTl SE (A (R THOUAS 25 (1) 46 SR o6 T R 2 B A S 2 80 &, s i
EAE B R (T A 30 ug HA) FUEE 5 41, I HLWEIRE H 4% thagi gk B 5% 1 —A 1 HA
FIERIBEARADS (DR AE 3HME 24) - HAYETE -B 15 u g HAEHEM LTS5 T &K
FIEZEE -A bug HACEE 34 ) &R A WAGIALSIREFS 8, 2 &5H -PBS- 4b
B (E1A) BRI smE, B Z Gl B IME W B AH 2. B4, irg 8%
A Raien (55 3.4.5 f6 21 ) ¥ 532 it o .

[0203] S48 - Rk, fEZ5 e, B TS S i B i A A P R B 2245 45, J% 1 A
30 ug HA R4 ph (555 40) #HAT RS- B 5 8o D M RF I TE 4545 , 1 22 /8771 -PBS— &b
BTN R LI H SRR 2 MIFRIES S %8 -A 15ug HA RS (B544) 55
5 A LA AE D — AL BESEYE T A Sug HA RPEMERM (F34) 5% B 15ug HA
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Rz Eeph (55 6 41) MHELSERR BARBL. ANEZ T R ENRA, Prfy & R phE i 1 3)
Wb G2 iy e . i B AR R R (55 2 ) #HATAR 2, BA B3 K NOE s
I H 522 /50 -PBS- 4bFE (55 1 44 ) AHECANBEfl e 1.

[0294]  SEjiEf 3 .

[0205]  DAR 3 2 FHE 4 7615 IR S8 5 50 ro AR i Y% 1 5 oA ™ i FluMi st MR S %
AT T HREL

[0296] & 2

[0297]

[0298] “Baras et al.Vaccine 29(201 1)2120-2126

[0299] #Chen et al. JID 2011 :203

[0300] @ Eurocine &1 AHTH

[0301]  GSK B4 KiATE T (GSK HIN1), Novartis =4 KigiE (Novartis TIV). GSK
=P KERE T (GSK TIV) HEAFAFEE (N, KT 15,

[0302] LR ERHEARWAMZEEAEGY, XEQLEEA 20mg/ml (2% )Endocine™ ]
151 g HA 24 fi# i % 51 J5 9 Immunose™ FLU, & 7x 1 5 Medimmune ) K ¥ 4T LALV % 7
FluMist AU R AN (S WK 5) Ff HAHX TR % i B A Bt 0w B, midE7 7L
TIV 15 2 Z [0 A

[0303]  sEjs b AT 46

[0304] HA Ji/EJmE Ml REN

[0305]  TCID50 ZLZE5 5% YL & 50 %

[0306]  PBMC 4 I 54240 i

[0307]  HI 7 /e IO 240 fHo % 4 10 | 00 52
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[0308]
[0309]
[0310]
[0311]
[0312]
[0313]
[0314]

SOP ArifEHEAE HIFE

PBS TR LR IT £ K

EDTA Z — DU 2.1

GMT JUfTFI5%0m . (T 3R s 500 )
FCS fRZFITE (#5705 )

VN 953 B A 52

DMSO - F 3 A,
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B
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¥ GSKHINI

* GSK
HIN1+A503

# Nova
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#£3

T
Rty i 973
K 1,74016 14400 1B40(676) - L IH0EI/EY) - T AR06(6/8). - 1.340:2(676)
(6/5) (678}
KA WoAS  AASELL Baadg Lraisale) 27 dea
(676} (6/6) fteviay )
e %g}ﬁ- W;ﬁiﬁg%{mgﬁcmm /gl 57405 55408 =1:5:{0/6) 21.40/6) £1.3{08/6)
15/8) (a6}
3 F 9% 2 B B Ll TCiDa /e Zigaa Gi9ELE s101(0/8) £1,7 {076 LT (0/6)
(6/6} 618
BRI P RERE 260578} Lalaey o boss e - a0/ edil]
R R MR AR E 10676} e/ GOE ) 0 (/6
Z B L T SOESSTEE) | BAEL(BE) A Tauia/ey 25 (76)
RARKFIL S
A EF 15ehs LE01 0804 e 08H0.2 0:920.1

35



CN 104870010 A W BB B M 6/6 T

BRI B 208%0.74 1.88%054 0422052 0.08£0.20 0.0420.10 0424041

BEEAR (6/6) (6/6) (3/6) (i/6) (116) {6}
AR (023

Mg Ry EAE | 2044068 1.68%0.31 0504060 008020 0,0440.10 0462046

(F2023) (6/6) (@) (ale (158 116
i i 29420 F1el0 4540 00 020
{fap g K %)
(416 (4/6) {146) {om) {018}
B d 21440 17426 040 0£0 00

(FERMEAR)  op o) @ OB 06

T A amfe g 4 42434 4637 B:420 4510 020 43100
( FebE#Rak A %) (416) (4/6) ) {116) (o/6) {1/8)
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Abstract

The invention relates to nasally-administered vaccine compositions effective in naive
subjects such as children. Further, the vaccine composition is suitable for vaccinating
the general population during a pandemic. One aspect of the invention is directed to
the paediatric use of the vaccine of the invention including a vaccine effective in
children against seasonal influenza virus strains. A further aspect of the invention is
directed to subjects of all age groups when the composition is for pandemic use.
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