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Vero/BC-F cells to cultivate for an additional 5 days. EGFP

expression in the cells was analyzed by fluorescence mi-
croscopy. A hemagglutination (HA) assay was performed as
previously described (Tsurudome ¢t al., 2008). Briefly, each
100 ¢l of hPIV2AF/EGFP and BPL-hPIV2AF/EGFP stock
. was serxally 2-fold diluted in PBS and added into a U-type
96-well plate. After 100 ul of 1% guinea pig erythrocytes was
added into each well, the plate was incubated for 2 hr at 4°C.

For hPIV2AF/ EGFP titration, hPIV2ZAF/EGFP genomic

RNA was isolated from hPIV2AR/EGFP viral stock, using a

High Pure viral RNA kit (Roche Applied Science, In-
chanapohs, IN), accordmg to the manufacturer’s: instructions.
One microgram of the isolated viral RNA was reverse tran-
scribed, using an hPIV2 NP gene-specific primer (5-CAA

CATTCAATGAATCAGT-3) and SuperScript I reverse

transcriptase (Invit:ogen). Subsequently, quantitative real-
time PCR was performed as described later.

A replication-incompetent vesicular stomatitis virus G
glycoprotein (VSV-G)-pseudotyped retrovirus (ReV) was.

‘generated as described previously (Suzuki ef al., 2012) with
minor modifications. Briefly, PLAT-gp cells (Kitamuuza ef al,,
2003), which stably express gng-pol of Moloney murine leu-
kemia virus, were grown to about 50% confluency and the
medium- wasg rep]aced with DMEM containing 10% heat-
inactivated FBS and no blasticidin. PLAT-gp cells were

transfected with plasmid encoding the VSV-G envelope
protein driven by the cytomegalovirus (CMV) promoter and
a retroviral vector pMX-EGFP, which lacks gag-pol and env
(Onishi et al., 1996), using FuGENE 6 (Roche Applied
Science) according to the manufacturer’s instructions. The
medium was replaced every 24 hr and the supernatant was
harvested 48,72, 96, 120, and 144 hr after transfection. The
supernatant harvested at each time point was filtered and
concentrated by ultracentnfugnhon at 16,500 rpm for 90 min
at 4°C. The virus was then resuspended in PBS and stored at
4°C. Viral titer was determined by flow cytometry as de-
scribed below. NIH3T3 cells were plated in a 12-well plate in
2ml of DMEM with 10% heat-inactivated FBS. After the viral

stock was senally 10-fold diluted, NIH3T3 cells were mfected :

with the virus in the presence of Polybrene (8 nig/ml; Sigma-
Aldrich) for 6 hr at 37°C, followed by replacement with fresh
medium. At 48 hr postinfection, the viral titer was calculated
on the basis of the number of EGFP—posxtwe cells as deter-
mmed by flow cytometry.

~ Viral transduction into DCs

MoDCs and BMDCs (2x10° cells per we 1) were plated

in a 24-well plate and infected either with hPIV2AF/EGFP
or ReV/EGFP at various multiplicities of infection (MOIs)
for 48hr. DCs were harvested and washed with FACS

(fluorescence-activated cell—sortmg) buffer (PBS contammgk

2% FBS). EGFP expression in DCs was analyzed by flow
cytometry.

' Flow cytometry

: MoDCs and BMDCs unstimulated or stimulated exther
 with hpopolysacchande (LPS; Sigma-Aldrich), hPIV2AF/
EGEFP, or BPL-hPIV2AF/EGEFP for 48 hr were harvested, and
Fc receptors were blocked with TruStain FeX (BioLegend,
San Diego, CA) in FACS buffer for 5min. DCs were then
stained with respective antibodies and washed with FACS
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buffer. The antibodies used were as follows: phycoerythrin
(PE)—conJugated anti-CD40, CD80, CD86, HLA-A, and
H-2K® antibodies, peridinin chlorophyll protein (PerCP)/
Cy5.5-conjugated anti-HLA-DR and I-A/I-E antibodies, and
allophycocyanin  (APC)-conjugated anti-CD1lc antibody.
PE-, PerCP/Cy5.5-, and APC-conjugated subclass-matched
antibodies were used as the isotype controls, respectively.
All antibodies used for flow cytometry were purchased from
BioLegend. Data were acquired on a FACSCalibur (BD
Bloscxences,, San Jose, CA) and analyzed with CellQuest
software {BD Biosciences).

ELISA

Culture supematant was harvested from MoDCs and
BMDCs unstimulated - or stimulated either with LPS,
hPIV2AF/EGFP, or BPL-hPIV2AF/EGFP for 48 hr and stored -

‘at —80°C until use. Human and mouse IL-6 and IL-12p40

were measured according to the manufacturer’s instructions

“ {eBioscience, San Diego, CA).

Quaniitative real-time PCR

To determine hPIV2AF/EGFP titer and viral genomic
RNA copy numbers, real-time PCR was performed to amp-
lify hPIV2 NP-intergenic-P sequences. Briefly, one-tenth of
the reaction solution containing the viral cDNA product was

‘added to TagMan gene expression master mix (Apphed

onsystems/lnvxtrogen) containing the probe and primers,
giving a final reaction volume of 20 yul. PCR assay was per-
formed in triplicate on a StepOnePlus real-time PCR system

(Applied Biosystems/Invitrogen), according to the manu-

facturer’s instructions. StepOne software v2.1 (Applied Bio-
systems/ Inv;trogen) was used to analyze the real-time PCR

data. Cycle conditions were set as follows: initial template

denaturation at 95°C for 10 min, followed by 40 cycles of
denaturation at 95°C for 15sec, and annealmg/ extension at
60°C for 1min. Data were expressed as the numbers of
hPIV2AF/EGFP NP gene copies. Primers used to measure
hPIV2. genomic. copy numbers were 5-ACACACTCA
TCCAGACAAATCAAAC-3’ and 5-TGTGGAGGTTATCTG
ATCACGAA-3. The probe used was 5’—AAGCACCGG
ATTTCTAACCCGTCCG-3". |

To detect viral transcripts, total RNA was extracted from
MoDCs or BMDCs infected with hPIV2AF/EGFP for 48hr,
using TRIzol reagent (Invitrogen) according to the manu-
facturer’s instructions. ¢cDNAs were synthesized from the
same amotints of total RNA, using oligo(dT)ze primer and
SuperScript 1I reverse transcriptase. Subsequently, real-time
PCR was performed with spemfxc primers for the hPIV2 NP
gene and for the human or murine. GAPDH gene. Each re- |
action contained 10 ul of 2x Power SYBR green master mix
(Applied  Biosystems/Invitrogen), forward ‘and  reverse
primers, and 2 ul of the cDNA product. Real-time PCR was

~ performed in triplicate as described prevxously Primers used

to measure the transcripts of hPIV2 NP, human GAPDH, and
murine GAPDH were 5-ACCAGTATCAGTAGCAAAGC-3
and 5-TAGCGGTTTGCTAGCAAAGATC-3, 5-GTGAAGG
TCGGAGTCAACGGA-3 . and 5-GGTGAAGACGCCAGT

GGACTC-3, and 5"-CCCTTATTGACCTCAACTACATGGT-
3 and 5-GAGGGGCCATCCACAGTCTTCTG-3, respectively.
Cycle conditions were described - previously.. The levels
of hPIV2AF/EGFP NP transcripts in each species with
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increased MOIs were measured by the AACr method and
normalized by the expression of each GAPDH reference gene.

Data are shown as the relative levels of NP gene transcripts -

of hI’IVZAF /EGFP.

Sraasﬂcal analyses -

All data are shown as means+5D. Significant dlfferencesw ,

among groups were ‘evaluated by one-way analysis of vari-
ance (ANOVA), fol]owed by the Bonferroni test with R
software for Windows. p<0.05 was considered stahshcaﬂy
significant.

_Results oy
Transduction of hPIV2AF and ReV into MoDCs
To assess the transduction efficiency of hPIV2AR/EGFP,

~we infected MoDCs with hPIVZAF/EGFP or ReV/EGEP at

various MOIs for 48 hr. Much stronger EGFP expression in

hPIVZAP/EGFP-mfected MoDCs was observed by fluores-
cence rmcroscopy, compared with that in ReV/EGFP-infected
- MoDCs in similar replication-incompetent single-round in-
fectious systems (Fig. 1A). The percentages of EGFP-positive

MoDCs infected with hPIV2AF/EGFP were 59.9, 73.1, and
77.8% at MOIs of 25, 50, and 100, respectively, whereas those
infected Wlth ReV/ EGFP were 4.4, 11.2, and 25.2% at MOIs
of 25, 50, and 100, respectively (F;g 1B). Moreover, the mean
fluorescenice mtensity (MFI) of EGFP, reﬂectmg the amount

of EGFP protein, in MoDCs infected with hPIV2AF/EGFP
~ was much higher than that with ReV/ EGFP (Fig. 1C). These
~ data indicate that hPIV2AF transduced an exogenous gene.
_ into MoDCs more efficiently than ReV at 48 hr after infection,
unveiling the great potentlal of hPIV2AF for transnent gene o

delivery.

' Comparfson of rephcatron efftclency of hPiVZAF
in MoDCs and BMDCs S

‘Because | previous stuches demonstrated that rephcatzon/ ,

,transcrlphon of some hPIVs was suppressed in L929 murine
fibrosarcoma cells (Ito et al., 1989; Komada et al. , 2000), we
used primary murine BMDCs to investigate whether the
replication efficiency of hPIV2AF/EGFP and the expression
level of EGFP were reduced. As shown in Fig: 2A, hPIV2AF/
EGFP genomic RNA copy numbérs were 3.5-, 5.9-, and 4.7-
fold lower in murine BMDCs (C57BL/6) than in human

 MoDCs at MOIs of 25, 50, and 100, respectively, and no
- significant  difference was observed between the mouse

- strains (C57BL/6 and BALB/c). This finding suggests that

 viral uptake and/or genomic RNA replication of hPIV2 in
murine cells is less efficient than in human cells. We next
mvestlgated NP transcripts in BMDCs and MoDCs at each

MO, usmg the AACr method of real-time PCR and using
each species of GAPDH as a reference gene (Fig. 2B). The NP
~ transcripts increased MOI dependently in both species of
cells. Although we could not directly compare the quantity

of NP transcripts between murine and human cells, the real-
time PCR analysis using the same amount of the cDNA
- without reference genes showed similar reduction in NP
transcripts in murine cells as in NP genomic copy numbers -
(data not shown). Next, we investigated the transduction

efﬁcxencxes of hPIVZAF/ EGFP mto BMDCs (C57BL/6) The

| HPNZAF.
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‘FIG. 1. Comparlson of hPIV2AF and a retrovxral (ReV)
vector in terms of EGFP transduction efficiency in MoDCs at
‘various MOIs 48hr after infection. (A) EGFP expression in

MoDCs was visualized by fluorescence microscopy. (B) The

frequency of EGFP-positive MoDCs at various MOIs was

determined by flow cytometry. (C) Mean fluorescence in-

tensity (MFI) for EGFP expression in MoDCs at various

MOIs. Data are shown as means+SD, and the statistical

iSlgmﬁcance (*p<0 05) was deterrmned by Bonferrom test

percentages of EGFP—posmve BMDCs were mcreased in an

MOI-dependent manner and about 70% of BMDCs ex-

pressed EGFP at an MOI of 100 (Fig. 2C), but a significantly
lower amount of EGFP was detected in hPIV2AF/EGEP-in-
fected BMDCs by fluorescence microscopy (Fig. 2D) and by
flow cytometry (data not shown) compared with those in
human MoDCs. Consistent with the previously reported
findings (Ito ef al., 1989; Komada ef al., 2000), the high MOI of

- hPIV2AF/EGFP was required to obtam appropriate trans-

duction efficiency in the study using murine BMDCs to.

‘overcome the markedly reduced rephcatlon/ transcnptxon of
hPIV2. :
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shows low replication/tran-
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‘ous MOIs was visualized by
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Maturation states of MoDCs and BMDCs mfected
‘with hPI VZAF/EGFP ' :

In-in vivo. DC-targeted vaccines and ex vivo DC therapxes,
not only transduction of vaccine antigens into DCs, but also
DC maturation is pivotal to prime T celis Thus, we investi-
~ gated the effects of hPIV2AF/EGFP on DC maturation.
Figure 3A shows surface expression of CD40, CD86, HLA-A,
and HLA-DR on MoDCs stimulated with either hPIVZAF/

EGFP. or LPS, a well- known DC stimulator. In MoDCs, .

hPIV2AF/EGFP stimulation significantly increased the ex-
_pression levels of their maturation markers, which were
nearly comparable to those induced by LPS, ‘compared with
unstimulated MoDCs. High amounts of IL-6 and IL-12p40
were secreted from hPIV2AF/ EGFP-stimulated MoDCs (Fig.
3B). These experiments were also performed in BMDCs
(hereafter only C57BL/6 mice were used). Similar to MoDCs,
hPIV2AF/EGFP-stimulated BMDCs significantly increased

“the expression of maturation markers and the amounts of

cytokines (Fig. 3C and D). These results indicate that
hPIV2AF/EGFP has strong stimulatory activity for both
types of DCs: Interestmgly, although the genomic. copy
numbers of hPIV2AF/EGFP in BMDCs were about 3.5 times
lower than in MoDCs at an MOI of 25 (Fig. 2A), the ex-
pression levels of maturation markers on BMDCs and
MoDCs after viral infection, relative to those after LPS

 HPIV2AF (MOY)

25 50

stimulation, were nearly equal. These results suggest that DC
maturation induced by hPIV2AF/EGFP depended not only
on replication of the viral genome or de nove synthesis of
viral proteins but also on preexisting hPIV2AF components

(e-.g., by binding of the envelope proteins to host receptors or
by recognizing the original viral genome).

Effects of repllcat;on-defective hPIV2AF/EGFP
on BMDC maturation

On the basis of the data described previbusly, ‘we next
investigated whether DC maturation was induced by pre-
existing viral components without replication/transcription.
First, to generate replication-defective hPIV2AF/ EGFP, we
chemically inactivated hPIV2AF/EGFP. Because f-propio-
lactone (BPL) is a chemical reagent that has alkylating ac-
 tivity against adenosine and guanosine of viral genomic
RNA, and BPL treatment does not affect viral infectivity
(Desbat et al., 2011; Budimir ef al.,;2012), we chose this in-
activation method. Inactivation of hPIV2AF/EGFP was
confirmed by fluorescence microscopy and no cytopathic
effects were observed (Fig. 4A and data not shown), Fur-
- thermore, no functional loss of envelope proteins was ob-
served by HA assay (Fig. 4B). Figure 4C shows a comparison
“of DC maturation states induced by live hPIV2AF/EGFP and
BPL-inactivated  hPIV2AF/EGFP ~ (BPL-hPIV2AF/EGFP).

— 141 —



688
A . ' CD40 ) cD86
400 150 *
’ * 1 T 1
. 800 i o100
£ 200 L .
100 ;50
© " Control ~ FPIVZEF  1PS Conlral  HPWZAF  LPS
. HLA-A : ‘ HLA-DR
150 p * 280 * SR
e * 1 200 T
_ 100 ' :
g : . - %150
50 100
) sofl
Control . HPIV2AF  LPS Contral  HPIV24F  LPS
B R ) . L-12pa0
600 Lk S ; . .
4 i
R I
200 =f':’ : * ~
Controf.  HPIV2AF - LPS ~ Control | HPVZAF - LPS
cC D40 » coss
<400 , . 800 s
N I
300
g * _ 400
& 200 L
400 206
Convol HPNZOF P8 O " Ceontrol HPVZAF  LPS
, b o e
600 "H‘Z‘K; o o0
g %':100
- CON@S HPIVZAF LIPS = CQntrQl - HPIV2AF  LPS
D L6 FE IL42p40
4T ' 15007 RS
3 L . & *
o : ; 21000
_g) 2 b . B : §) 5E :
A : ; - 500
0 - i ;
; Conuax HEIV2AF LPS Contro! HPW28F ,LP,S~

FIG 3 HPIVZAF/ EGFP—mduced DC maturation and
_maturation state of DCs were comparable to those induced

by LPS. MoDCs (A and B) and BMDCs (C and D) were
unstimulated or stimulated either with LPS 1 ,ug/ml) or

hPIV2AF/EGFP (MOI of 25) for 48 hr. The expresszon levels
of maturation markers CD40, CD86, HLA-A (H-2K), and
- HLA-DR (I-A/I-E) were analyzed by flow cytometry. IL-6

and IL- -12p40 in the supernatant were measured by ELISA, -
All data are shown as means+SD, and statlshcal agmfxcancev

("p< 0. 05) was determmed by Bonferrom test.

.Alythough BPL—hPIVZAF / EGFP ; 'exhibited; signific’antly re-
- duced DC-stimulatory activity compared with live hPIV2AF/

 EGFP, the expression levels of maturation markers on

BMDCs stimulated with BPL-hPIV2AF/ EGFP were signifi-

cantly enhanced, compared with those on unstimulated
BMDCs. Similar findings were also observed in cytokine

release (Fig. 4D). These results suggest that preexisting
hPIV2AF components per se have DC-stimulatory activity
~ leading to DC maturation, albeit viral RNA synthems may be
~ required to induce DC maturation effechvely :

HARA ET AL.
Discussion

Previous epidemic data disclosed that about 60% of all
hPIVZ infections occutred in children younger than 5 years
old, and that the infection rate of hPIV2 was less frequent
than that of other hPIVs (Henr:ckson, 2003)." In addxt:on, ’
hPIV2 naturally reinfects healthy adults throughout life
(Hall, 2001), which makes it likely that hPIV2-based vectors
could be safely administered and escape from responses to
the viral backbone. In the present study, we first investigated
the transduction efficiency of hPIV2AF into human MoDCs.
The results showed that hPIV2AF at an MOI of 25 more
efﬁcmnﬂy transduced the EGFP gene into MoDCs in com-
parison with a conventional retroviral (ReV) vector at 48 hr
postinfection. Whereas the transduction efficiency of the ReV
vector into nondividing cells, such as DCs, is generally low

- (Szabolcs ef al., 1997; Jenne et al., 2001; Tan et al., 2005}, other
“commonly used vectors, such as an adenoviral vector or an

adeno-associated viral vector, require an MOI greater than
100 to achieve sufficient transduction into DCs (Ponnazha-
gan ef al., 2001; Mercier et al., 2003). Furthermore, the entire

- life cycle of hPIV2 takes place completely out of the nucleus,
~ which excludes the risk of host genome alterations (Hen-
~ rickson, 2003). Altogether, hPIV2AF could be useful as a

novel cytoplasmic RNA viral vector to develop recomblmnf:

~-vaccines against various diseases.

Next, we compared the replication/ transcnptmn states of
hPIV2AF in murine BMDCs and human MoDCs. Con51stent

‘with the prevxous reports (Ito et al., 1989; Komada et al.,
- 2000), viral genomic copy numbers and viral transcripts of

hPIV2AF in BMDCs were significantly lower than those in
MoDCs. However, h; IV2AF/EGEP. transduction of BMDCs

- showed MOI-dependent propagation, and about 70% of
.BMDCs expressed EGFP at ant MOI of 100. Studies have re-

vealed that the V protein of hPIV2 inhibited interferon (IEN)
production and signaling by degrading human STAT2, but
not murine STAT2 (Nishio et al., 2001, 2005; Parisien et al.,

2001). Furthermore, V-knockout hPIVZ induced hlgher IEN

. production and viral replication was restricted in the human

cell line (Schaap-Nutt ef al., 2010). Although TFN 51gnalmg

" ‘was rot mveshgated in our study, similar mechanisms may

be involved in less propagation of hPIVZAF m pnmary ;
murme cells, compared with human cells.

- DC maturation is an essential event to t-ngger immu-
nity. In presenting antigen to naive T cells, costimulatory
molecule-related signals from DCs are important for the fate

_of naive T cells in addition to the signals through the MHC-T

cell receptor (TCR) complex (Guermonprez et al., 2002; de
Jong et al., 2005). Moreover, T cell polarization is controlled

by a number of cytokines from DCs, and they reciprocally

regulate the differentiation of naive T cells into each T cell

~ subset (Watford et al., 2003; Feili-Hariri et al., 2005; Zhou

et al.,, 2009). This study demonstrated that hPIV2AF stimu-
lation sufficiently increased the expression of MHCs and
costimulatory molecules on MoDCs and BMDCs to a level

‘comparable with LPS stimulation. IL-6 and 1L—12p40 are

proinflammatory cytokines that regulate T cell polarization

{Egwuagu, 2009; Kimura and Klshlmoto, 2010; Prochazkova
et al., 2012). Secretion of both IL-6 and IL-12p40 from MoDCs

and BMDCs was significantly increased by hPIV2AF stimu- -

lation, suggesting functional maturation of DCs. Interest-

meg, desplte the low rephcanon/ transcription of hPIV2AF/
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EGFP in BMDCs (Fig. 2A and B), the maturation state of
BMDCs was nearly equal to that of MoDCs, in each com- -

parison with LPS stimulation of each cell type, implying that
DC maturation was triggered by preexisting hPIV2AF com-
ponents without viral replication/transcription events.
‘Finally, we genomically inactivated hPIV2AF by BPL
treatment (BPL-hPIV2AF) to investigate whether DC matu-
ration was induced by preexisting hPIV2AF components
alone. BPL completely inactivated hPIV2AE replication/
transcription without affecting viral envelope function, sug-
gesting that BPL is a useful viral inactivator in developing
safer vaccines. Although the DC—stxmulatory activity of the
BPL-hPIV2AF vehicle itself was attenuated in comparison
with live hPIV2AF, BPL-hPIV2AF still possessed DC-
stimulatory activity without viral replication/transcription.
In fact, hPIV2AF inactivated with BPL at a lower concen-
tration (0. 012%, v/ V), desplte the lack of wral rephcanon/
transcription, markedly enhanced its DC-stimulatory activity
compared with virus inactivated with 0.05% BPL (data not
shown). These findings suggest that hPIV2AF, the ad-
juvanticity of which is still maintained after genomic inacti-
vation, would be useful as a safe vector for recombinant
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vaccines, and the strength of BPL inactivation might influ-
ence viral adjuvanticity, probably by affecting intraviral
structure.

Viral inactivation with chemical reagents (e.g., formalin)
or physical treatments (e.g., heat and ultraviolet [UV]) is
likely desirable for developing safe vaccines, and some in-
activated vaccines are currently used. However, vaccine ef-
ficacy ‘is still controversial from 1mmunologlca1 points of
view (Delgado et al., 2009).

In DC momtormg of viral infection, two ma;or Sensors
exist. One is the family of Toll-like receptors (TLRs), and the
other is the family of cytosohc RNA helicases such as retinoic
acid-inducible gene I (RIG-]) or melanoma differentiation-
associated gene 5 (MDADB) (Meylan et al,, 2006; Pichlmair
et al., 2006; Barral ef al., 2009). In these sensors, murine my-
eloid DCs detect viral infection by recognizing uncapped 5'-
triphosphates of viral single-stranded RNA (ssRNA) or
double-stranded RNA (dsRNA) through cytosolic RNA
helicases (Kato et al, 2005). Our fmdmg predicts . that
hPIV2AF-induced DC maturanon occurs in the absence of
viral rephcahon/transmphon ‘suggesting that alternative
viral sensors, for example, a TLR- or autophagy-mediated
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signaling pathway (Bieback ef al., 2002; Shirey et al., 2010;
Moriis ef al., 2011), may be involved in DC maturation sub-
sequent to hPIV2AF infection. A previous report using Sendai
virus (SeV) showed that UV-inactivated SeV (UV-SeV) in-
duced no DC maturatxon (Okano et al., 2011), suggesting that
viral rephcahon/ transcription is essential for DC maturation.

On the other hand, other reports demonstrated that SeV
1ephcat10n/ tmnsmptlon was not required for the expression

of DC maturation markers, whereas it was required for cy-
tokine produchon (Lopez et al., 2003): Also, UV-8eV induced
DC maturation at a level similar to that induced by live SeV

(Kurooka and Kaneda, 2007). The discrepancy between these '

results has not been defined.

In summary, we demonstrated that nontransm1551ble
hPIV2AF is a promising viral vector for delivering antigen
into DCs in vitro. In addition, their DC~stimu1atory activity
-~ was not abrogated in the absence of viral replication/

transcription. These data indicate that hPIV2AF carrying the

- exogenous. gene and BPL-hPIV2AF carrying the exogenous
protein on the viral surface may be new options for viral
vector-based vaccine therapy for human diseases.
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2008455 4B TH Y, 2 EHOBEIWREROAE
,%%ﬁ(%&ﬁ)u%a&ot@uﬁﬁﬂﬁﬁ%o

A 50 NTho7e.

.3 %ﬁﬁ%ﬁ@%/?»m/ﬁ%ﬁ&%

_E%khﬁém%ﬁ%iﬁﬁﬁﬁwﬁ%sz%
Y- 1/04/7w:/%®ﬁ i, 2008 4E4E 458
AY—2 L35 A/HINI EOZIZEMRTCH o7,
%ﬁﬁﬂ%&%f%/7wl/%kmﬁéhfkﬁm
AERRE 560 Ath 47 A (84%) T, BHF# I 2008
FEHEEDPLHE 6 BIETLTEY, BAERLBIN
AELEAROEN TH o7 B, BEZTAOW
T, €4 o8 025mL BEE 1LA, F050mL #iE
14N, %/74%%%&%&%8A m%mm

= %ﬁ%lél)\’(ﬁ)ot ;

4. FRHT V ‘
1)4/7»1/%%ﬁkﬁﬁ76¥®
£2007/08 3 — X/®4/7WL/ﬁ%ﬁL@ﬁT%'
EwkowT§ED/274/7%TWklé%ﬁ%
fTolkan, %ﬁvx7éﬁb6§@kbfﬁ%a

BoleDid [2 EEMEEO A/HINT B3 S 5 HIHG

RS20 LT (F v XH410, p=00004) D&

Thole. B, HIFHEREIHRS AEEOTTI
TR EBERT B0, FATICEL T3 2007 E8 51
FEORNC 2 EETE D5 Tbtﬁéﬁﬁﬂ%abt@a
ble 2).
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Table 2 Factor analysis for influenza contraction by the univariate analysis (x? test) and the multivariate (multiple

logistic model) analysis

— ) - .
Qualitative. Category o Number of - Number ;)IE X" test Multiple logistic model
explanatory variable ) occurrence subjects RRs*2  p value ORs*3 95%CD  p value
(1) Vacein BIKEN 18 /242 1 ; 1 ‘ ,
€ Sanofi Pasteur 19 / - 238 1.07 0.958 1.02 048217y 0951
Male 18 /268 1 1
(2) Sex
Female 19 /212 133 0457 135  (067271) 039
(3) Vaccination record for the - 8 / 148 1 1
past 3years + 29 /332 162 0.281 135 (048-378) 0568
- 36 /439 1 1
4) Last wi i ,
(4) Last winter type A patients + 1/ 4 030 0309 033 (004260) 0292
‘ - 33 /449 1 1
5) Last wi B pati
() Last winter type B patients + 4 /31 176 0439 239 (070822 0166
) 0.25mL (<3 years) 15 /214 1 1
(6) Vaccinated dose (age) 050mL (23 years) 2 /26 118 0732 166 - (057-484) 0352
(7) Asthma or atopic dermati- - 31 / 419 1 1 ’ .
tis : + 6 / 61 1.33 0.682 131 (049348) 0595
14 /. 164 1 ' |
(8) Preschool 23 /316 08 0757 047 (017133 0157
. - 4 /50 1 1 ‘ :
©) Siblings + : 33/ 430 09 1000 098 (030315 0970
(10) HI Antibody titer after the =40-fold 17 / 354 1 1 : ves
vaccination A/HIN1 : <204old 20 / 126 331 0.0001 410 (1.87-900)  0.0004
(11) HI Antibody titer after the Z40old %5 /34 1 ‘ 1 : o
vaccination A/H3N2 <20fold 12 / 156 1.00 1.000 065 (027-157) 0338
(12) HI Antibody titer after the =40-fold 6 / 106 1 1
vaccination B <20-fold 31 / 374 123 (046-329) 0681

146

*1: Number of analysis subjects 480

*2. RR is risk ratio (Ratio of incidence)

*3 OR is adjusted odds ratio by multiple logistic model
Annotation *2 and *3 are the same in Table 3,6, 7 and 8
4 +520,001 w ~

CORBEND, & OICBITHREEEN O H Hifk
A0 REUTOFEEL L, HBERD S b HI Hi ik
i A/HINIEOAR L L TR EToE 25, B
VAZEBOLERE LTHERL Bo0lE [2 M

FEH% O A/HIN] BT 3 2 HIPu 4kl 45 20 £ DL T
(v X312, p=0003) ), TRIY—A v BEIA V7
WE Y HEE (4 X385, p=0043)] TH o
(Table 3). | ‘

2) YAl g

PR OMEAT X, 2007/08 ¥ —X YDA v T VLY
FHRATAH A/HINL B2 Z AT CH - 72 2 & B
b, CORBEETLH, A/HINIBICOWTIZ
2007 55 51 HORNIC 2 BIBEIZET LB 2R L
LT4T - 7. A/HIN1 # o HI HFitkfiiZ 0.25mL #fE
B 0S0mLERMBETYE S VB %74 BE LK
MEEFT (EMEA) O¥%§7 3 BIF % kA8
] (0.25mL BHEREY 7 ~ 8 : GMFR 6.8, SCR 60.7%,
#7148 : GMFR 134, SCR 766%, 050mL %%

0491

BY U8 GMFR 70, SCR 686%, %/ 748 :

GMFR 51, SCR 609%) %R L, HAIFHAMD Mk
DM (025mL BAER Y 7 8 : GMFR 304, %/

7 4 % : GMFR 572, 050mL #H# L - 8 : GMFR
146, ¥/ 748 :GMFR 110) %R L7. A/H3N2
Bl o> HI Fifffiii 0.25mL &R, 050mL MR L &,
Y VBUTHAY 7 4 BASEIF 4 EFMER (0.25mL
WY V8 GMFR 23, SCR 230%, ¥/ 74

%1 : GMFR 84, SCR 73.9%, 050mL #MEH Y 7 V5L :

GMFR 19, SCR 168%, ¥ 7 4 & : GMFR 24, SCR
313%) &AL, HHHHHIChERE2Y, ¥
FUBL, %74 B BIF2 ERER (025mL
MRV 7 V8 GMFR 232, %/ 7 4 8 :GMFR
160, 050mL BAEBEY 7 V8 - GMER 27, %/ 74
Bl : GMFR 19) #5RL7:. BEITId, WEERECY
B, % 7 4 B DICHER ERERZRD O
ot (025mL BHEREY 7 V8 GMFR 22, SCR
167%, ¥ 7 4 8L : GMFR 20, SCR 104%, 050mL

RIJEFHERE B8TE F2F
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Table 3 . Factor analysis for mﬂuenza contraction of subjects w1th an antibody titer of 10-fold or less before vaccina-
tion by the univariate analysis (x? test) and the multivariate (multiple logistic model) analysis

: Qualitativé‘ Category Number of Number ;)f ¥ test Multiple logistic model
~ explanatory variable . occurrence subjects RR*2  pvalue OR*3 ©5% CI)  p value
1) Vacei BIKEN 16 /o 194 1 e 1
acene  Sanofi Pasteur 19/ 190 121 0675 137 (066287 0399
, © Male 7o/ a1 B
@ Sex , ; , :
Female 18 /173 129 0537 138 (067285 0377
* (3) Vaccination record for the . - B 8 / 134 1 1 .
. past3years o 2/ 20 18 0.167 139 (049394 0537
. . ) - 34/ B 1 1
(4) Last winer type A patients v 1/ 039 0505 041  (005337) 0404
L . - .31 / 367 1 1 ' -
9) Last winter type B patients o 4 /1 279 0093 385 (1041424  0043"
o 025mL (<3 years) 5 /203 1 1 '

(6) Vaccinated dose (age) 050mL (=3 years) 20 / 181 150 - 0286 179 (061527 0287
(7) Asthma or atopic dermati- ° o 3/ 340 1 B v o [
tis + 5y 44 120 0785 123 (042361) 0703

o 14 /157 1 1
8) Preschool ot s/ 227 104 0945 - 051 018143 0201
o - S 44 1 1 :

(9) Siblings + 31 /340 1.00 1000 089 (027292 0846
(10) HI Antibody titer after the z40fod 15/ 21 Ui Laed i i L s
vaccination A/HIN1 <20-old 20 .- /125 276 0002 312 (146669) 0003

- *1. Number of analysis sub]ects 384 :
*p<005
*+*p<001
BERY 7 8 GMFR 20, SCR 174%, %/ 74 2o’z (Table 7). BEITIZ, ?‘ﬁil:5~k7°7 AZE ,

# : GMFR 18, SCR 124%) 7%,

PRI, A/
HIN1 &, A/H3N2ZICHET 5 LRRBENRd 0D,

L LIRS EEER 0BmLBERY U8

GMFR 144,
BY7 B GMFR43, ¥/ 7 18 GMFR43) %
AR L7z (Table 4, 5). %3, HIFUKMM L RATLAME

%748 GMFR 114, 050mL 3%

FRIF R AHE (Spearman ®] E%*ﬁﬁgﬁﬁl 0711~

0915) %5% L7z (Tabled).
Wiz, 2 BRI HI FURMAS 40 B i EH L

el L LBET BERICOWCSEUVRATA v 7 E

FMCE DB L7 A/HINLE T, ik kR
TIALKETHIERE LTHEL RO [V

TABIIFURERLZE (v AR 1T, p=

0019) ], [HIY—X¥ ABIA VIV Y FRIE (F
A} 293, p=0.044) |, (#7488 050mL (4 v Xt 212,
~ p=0007)] THY, HEERIITA FRACEET S

ERE LA ko0 [BE3EMIIT 2 F Y

BHEN S5 (Fv AH025 p=0000)], [7
CUVE—FH BT L (F v X044, p=0016)] T

o7z (Table 6). A/H3N2ETIX, HELAICTS
xL%%T%E%kLTF%/74%77%/%§ﬁ

FarzE (7T/7\B:.1007 p= 0.000) J @&Tﬁ%b

 FRest 3 A20H

%W%%lﬁ&l,f TRy — X/Bﬁ./f/‘7))/:l:/+}“
RIE (ﬁzzﬂ:375 p= 0006)] DATHEEL LS

72 (Table 8).

a6, %Euvxr417%TWk;5ﬁﬁ®#'
B, BREYAZ %Taf%%@ L L2 EEMEED A/
HIN1 2 #f§ % Hlf*ﬂiﬁﬁ# DU E]I EEE

ZolZldrb, 200744550 B 2EOT 2 F
VERENSET LTWA500 AiowT, A/HINL#

2y 5 2 EEMESO HHiAM L VG, BERO
BEREH L VHIRBEY, RBEE T LD (Table
9). [2 E¥fEHO A/HINL Bicx$ 5 HI HotkATiAT 40

HELILE] %39S 385C BLEOBBUCH T B M TS

B (RR) 28 L7225, 40MH ERBICHT 5 20
BUTHORRIZ29 (p=00010) EHBIIHL, 2
B M O A/HINL 2K 5 HI FLAMD< 80 4 L
LIEfEEREE T2 L, EOBERI X P R¢ &ot(RR—

35, p=00007).

3)77%/%ﬁ&®w&m%ﬁ&ﬁ :
l@ﬁ&ﬁ&bl@z@ﬁ%ﬁ&wwﬁmmowr‘
T, Vo F AR, BEEBER O 375C DLoxE, F
f‘%ﬁ%@%ﬁﬁ*ﬁﬁ@%ﬁﬁkl@%ﬁﬁ@w o
;%mbiabta 5, E%&ﬂﬁmilﬁﬁ 2@ '
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Table 4 Change of geometric 'mean in the antibody titer

‘Dose ©  Method - Vaccine

A/HINI mean antibody titer A/H3N2 mean antibody titer

B mean antibody titer

Before After the

 Sub. Sub.  Before ‘After the Sub.  Before. After the
orts¥] vaccl-  R*? second R~ GMFR*3 ‘ects vacci- R second R GMFR. : scts vacci- R second R GMFR

: J nation vaccination E ! _nation vaccination . nation vaccination
HT test  BIKEN 107 60 071 408 0830 68 126 76 0836 171 0817 23 126 51 073¢. - 114 0842 22
0%5mL ' Sanofi Pasteur 111 61 0722 820 0868 134 125 111 0915 934 0814 84 125 52 0730 102~ 0835 20
(<3 years) NT ta; BIKEN 106 73 0711 2219 0830 304 125 409 " 0836 9488 0817 232 125 75 0734 1079 0842 144
V b Sanofi Pasteur 111 84 . 0722 4802 0868 . 572 125 634 0915 10141 0814 160 125 81 0730 924 0835 114
; il tes BIKEN 140 114 ; 796 70 155, - 194 - 364 19 155 77 154 20
B0t " Sanofi Pasteur 135 133 682 51 144 755 1779 24" 144 . 80 146 18
(23 years) NT tast BIKEN 138 265 3873 S 146 153 = 13888 37625 27 153 444 1909 43
' Sanofi Pasteur 136 466 5114 110~ 144 26098 49266 19 144 451 1940 43
U test BIKEN 45 67 o439 66 48 83 228 27 48 51 146 29
025mL " Sanofi Pasteur © 44 . 69.. 5.7 8.1 49 184 859 47 49 54 114 21
2 years) NT et BIKEN 45 108 235.2 218 . 48 1270 - 1,8903 149 48 109 1647 151
“% Sanofi Pasteur 44 121 3573 295 49 2247 15826 70 49 120 1258 105
, T tos BIKEN 20 68 492 72 23 135 262 19 23 55 116 21
050mL % Sanofi Pasteur 20 68 29 63 20 264 1171 44 20 52 100 19
(@ years) NT tost BIKEN 20 132 2511 190 23 5847 26383 45 23 139 1220 88
' Sanofi Pasteur 20 115 2786 242 20 4850 31517 65 20 100 1213 121

*1. Analysis of A/HIN1 mean antibody titer was perfomed in the subjects who received the second vaccination before 50th week in 2007 (non-epidemic periods of A/HIN1 subtype virus)
*2 Spearman rank correlation coefficient between HI antibody titer and NT antibody titer (0.25mL +050mL)

*3. Geometric mean fold rise

00z
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Table 5 Seroconversion rate of the HI antibody titer

A/HINT HI antibody titer after
the second vaccination

’ A/H3N2 HI antibody titer after

B HI antibody titer after

the second vaccination " the second vaccination

Dose Vaccine

j&ascl;;);l NSC*2 &?53 RR*¢ pvalue Jséélz; NSC S(}Cﬁl)? RR p value J%(lztt)s NSC S(%{ RR p value
025mL ~ BIKEN 107 65 (607 1 126 29 (230 1 126 21 (167) 1
(<3 years) Sanofi Pasteur 111 85 (766) 126 0012 .'119 88 (739) 321 0000 ~ 125 13 (104) 062 0147
050mL  BIKEN 137 94 (686) 1 155 26 (168 1 - 155 27 (174 1
(23 years) Sanofi Pasteur . 133 8. (609 089 018 128 40 (313) 18 0004 145 18 (124) 071 0225
025mL .~ BIKEN - 45 26 (6578 1 48 14 @2 1 48 12 (250 1
@2 years)  Sanofi Pasteur 44 27 (614 106 0730 46 - 26 (565 194 . 0.007 49 6 (1220 049 0.106
050mL  BIKEN 20 13 (650) 1 o 23 6 (@1 1 2 5 @) 1
(3 years)  Sanofi Pasteur 20 13 (650) 100  1.000 17 11 (647) 248 . 0015 200 3 (150) 069 0571

*1. Analysis of A/HINI mean HI antibody titer was performed in the subjects who recewed the second vaccination before 50th week in

2007 (non-epidemic periods of A/HIN1 subtype virus)

*2 Number of seroconversions or 51gn1ﬁcant increase (Standards by The European Agency for the Evaluation of Medicinal Products)

*3: Seroconversion rate

*4, Relatwe risk of “Sanofi Pasteur SCR” was set to 1 if the BIKEN SCR

Table 6 Factor,analysis for acyquisition of an A/HIN1 HI antibody titer of 40-fold or more after the second vacci-
nation by the univariate analysis (2 test) and the multivariate (multiple logistic model) analysis

Qualitative : Catego Number of , Number of X test Multiple logistic model
explanatory ygriable il a’eg Ty. occurrence subjec‘ts"‘1 CRR*2 " p value OR*s C95% CI) D valie
(1) Vacci BIKEN , 122/ 1% 1 B 1 :
accine Sanofi Pasteur 138 /190 116 0045 172 (109-270)  0019*
(2) Sex Male 140/ 212 1 1 o
e Female 120 / 113 105 0559 123 (078193) 0375
(3) Vaccination record for the - 107 /o 134 1 1 ;*
past 3 years ; e 153 /251 076 0000 025  (0.14-045) - 0000*
: : ‘ - . 238 /358 1 1
() Last winer type A patients + 22 /21 123 0164 203 (103834 004"
(5)V Last v;/intert ¢ B patients = M8 /3 Lo ik
ype 2P + o2/ 17 105 0992 087 (028265 0801
) ! 025mL (<3 years) 138 /203 1 f I R
(6) Vaccinated dose (age) 050mL (23 years) 122/ 18 099 0920 212 (123367 0007""
(7) Asthma or atopic dermati- , - 238 /o034l 1 i 1. ’ 2
tis : + 2/ 072 0014 044 (023-086) 0016

*1: Number of analysis subjects 385

E&%kmth&#ot.@ﬁkm 11). 375C
LLEos#, BELTOS0mL BAEE (3mbLE) 1

m«,mwm&ﬁ%wsﬁiﬁ)f%ﬁﬁﬁﬁ#o
7243, 0.25mL BfEH 12D w’C'?ﬁ-f-ﬂFEBUL&%k
 ErVEOIEHTORRSS LS, 2@5(@%%
R U8, %/74%?&2&&##&%%&
ol BREREE, BB2BRE, 025mL EEHIC
B, 050mL BEE TREARIE L,
BT fnu@m#&mt
: z = :
Zli;ﬁﬁai 6HA~ 13:‘%&‘&?&0)/1\%%%%‘ bt
EOAYIVIVFHA T2 F % WHO et &

FRi25% 3 A20H

1@@&2@‘

‘Lﬁgufﬁmbt%A@ﬁﬁﬁ oy ﬁ%ﬁﬁ?é

Zkitky, b#@%ﬁﬁm%ﬁ“ﬁi‘ﬁﬁéﬁﬂ’&ﬁ

5TLEHMLE LTEMLT

e SRR ERERSED Sh
SR,

B o4 reey

?&E&O) HI Hikfli OB PHEE b L ICERHHZ
2%, A/HINIEIZOWTH, E#/&iﬁ/74
A/H3N2
OWTI, ¥/ 74 BASY sy v BE FE B ESS
TO—HELT, i vBEERO HH
RIS\ f L 72 HA#UR (A/Hiroshima/52/2005
— BRI ER A LT B W R
IS N TH Y, KHF%ICH 72 RDE LI X
B4 ¥y —OBREFRTSERY, BEL BT
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Table 7 Factor analysis for acquisition of an A/H3N2 HI antibody titer of 40-fold or more after the second vacci-
nation by the univariate analysis (x2 test) and the multivariate (multiple logistic model) analysis

5 - —
Qualitative Catezor Number of , Number of X" test Multiple logistic model
’explanatory variable gory occurrence subjects”‘l RR*2.  p value OR*3 (95% CI) p value
(1) Vaccine BIKEN 4 7/ 168 1 1 ,
accme Sanofi Pasteur 8% /119 353 0000 1007 (5691782  0000%**
Male 57/ 158 1 1 :
(2) Sex : )
Female 62 </ 129 133 0054 172 (098304 0061
(3) Vaccination record for the 67 / 142 1 1 )
past 3 years 52 /145 076 0068 078 (042146 0434
oo - 16 /280 1 1
. . .
(4) Last winter type A patients + 3 7 103 1000 229 (041-1272) 0345
(5) Last winter t\ e B patients R 116 / 21 L . L
vpes P i 3 6 121 0992 237 (0361574 0372
. : 0.25mL (<3 years) 96 / 203 1 ) 1 )
(6) Vaccinated dose (age) 050mL (=3 years) 23/ 84 058 0003 060 (033143 0313
(7) Asthma or atopxc dermati- ~ - 108 / 252 1o 1 J
tis + ./ 3 073 0270 065 (026162 = 0360

*1: Number of analysis subjects 287

Table 8 - Factor analysis for acquisition of a B HI antlbody titer of 40-fold or more after the second vaccmatlon by

the univariate analysis (X2 test) and the multivariate (multiple logxstlc model) analysis

Qualitative Cateso Number of Number of X’ test Multiple logistic model
explanatory variable tegory occurregce - subjects*! _RR*2  p value OR*3 (95% o)) p value
(1) Vaccine BIKEN g 42 /246 1 1 ‘
Sanofi Pasteur 20/ = 236 072 0176 065  (039-110) 0108
s Male a4/ 268 1 o 1 ~
e Female 0/ 214 092 0791 089  (053150) 0673
(3) Vaccination record for the - o 25 7 169 1 ) 1
past 3 years e 4% /313 099 1000 088  (046168) 0699
L ) - & /M5 1 S ~
) Last winter type A patients . 1 e I LII 0981 102 (040263 0963
(5) Last winter t; eB atients . 63 / 460 1 ’ L : k
ast winieLpebp o+ 8 /22 266 0009 375 (147956  0006**
K . i 0.25mL (<3 years) 33 / 241 1 1 :
€) Vaceinated dose (age) 050mL (23 years) B /24 L5 0607  L12  (059212) 0721
7 % - ' 61 /419 1 1
(7) Asthma or atopic dermatitis 0/ 63 109 0933 102 (048216) 0955

*1: Number of ahalysis subjects 482

WHRESEZObNE. ZOZ i, PRFURETIRY
VB F )74 BB ICEIFR ERERERLLEC
ERDBER BEICOWTIIMEEETEy V],
¥ 7 4 B HICHEE L HI yuikfli o LA

R

WIS X BT b 2 10 BB O A/HINL 2N x5
% HIUMfi2s 20 LU FCH 5 Z L NERE hote.
BT, 2 BB O HI Huiids 40 52 L BB
XY BHE 20 BUTHORBRCHET 2N ERIEE

LRLholbS, BIY—X Y OEFRMET 7 F UikE L, OB WETRAORE;IE ShaE
[ L Victoria R CTH Y, FERVIRT 4 v 7 EF MAAON ZOZEER, T7FVA—Hh—DFEN
VX BBERPLH Y — XA VICRBEDOSH 5 R TD Kb 59, 4ETOXEE RIS, HIJukid 40

T—AF—HRBEED, 77 F EREOEHEIRE
nt.it,mwNSvef>®4v7WLvﬁ%ﬁ
Y2V REDLERELT, $EUIVAT4 v IET

U LOREVSRIETFHIREZ RS I L 2R/ T 5
Bodhotz, —FT, 40 8BD.Eo H yifkfli ER R
DN b6, 385C U LoRHaERE L

W%&r%%mu %87% %2"':'5‘
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Table 9 Highest fever at.the time of influenza contractlon accordmg to the A/HIN1 HI antibody titer

after the second vaccination

Highest fever at the time of

A/HINI1 HI antibody titer after the second vaccination

Total

influenza contraction 21280 640 320 160 80 40 20 10 <10
Number of subjects in whom no 17 2 49 0 90 9% ‘ 55 - 40 12 460
fever developed h i ,
370~ 379C 1 1
380 ~ 384T 2 1 3
385~ 389TC 1 4 4 3 ] 2 14
39.0 ~ 394T 1 2 4 1 2 3 13
395 ~ 399C 1 1 1 4 7
=40 1 1 2
Number of patients 39.0°C or more 0 0 1 0 3 5 3. .6 4 22
(%) 0.0) 0.0) (2.0) (0.0 (3.2) 4.8) (48  (128) (22.2) “4)
Number of patients 385C or more 0 0 2 4 3 9 6 6 6 36
(%) 0.0) 0.0) (3.9) 4.8) (32 (87 (95 (12.8) (33.3) (7.2)
Number of patients 37.0C or more 0 0 2 4 4 9 '8 7 6 40
(%) , 0.0y 00 (39 4.8) 4.3) &7 (12.7) (14.9) 33.3) 8.0)
Total 17 22 51 84 9% 104 63 47 18 500

1: The square indicates those patients who ran a fever of 385T or more despite having an A/HINI antibody titer of 40-fold or

greater.

Analysis of A/HIN1 was performed in the subjects who received the second vaccination before the 50ﬁh week in 2007. '7

2: The relative risk was 2.9 with a p value of 0.0010 with the Yates corrected chi-square analysis, répresenting a significant
probability of generation of a fever of 385T or more in those subjects whose A/HIN1 HI antibody titer was less than 40-fold.
3: The relative risk was 3.5 with a p value of 0.0007 with the Yates corrected chi-square analySIS, representlng a significant
probability of generatlon of a fever of 385C or more in those subjects whose A/HINI HI antxbody titer was less than 80-fold.

Table 10 = Adverse reactions after the first vaccination

" Adverse reactions (Number of generation/Nnumber of answers) (%)

" Vaccine

Dose -
) ) Fever 2375C Rash Redness Swelling Induration Pain
BIKEN - 1/ 126 . i 8/127 11/127 3/127 12/127 1/127
%) ’ . (08) 6.3) S (87 (24 (94 ( 0.8)
025mL Sanoﬁ‘ Pasteur 7 6/125 1/125 6/125 5/125 7/125 3/124
(<3 years) . (%) 438 0.8) (48) (40) - ( 5.6 (24)
‘ Subtotal 7/251 19/252 - 17/252 8/252 - 19/252 4/251
(%) (2.8) (36) (67) - (32 (75) (16
BIKEN - 3/157 2/158 21/158 - 23/158 21/158 - 29/158 -
/ (%) (L9) (1.3) - (13.3) - (149) (13.3) (184)
. 050mL Sanofi Pasteur. - - 5/147 ’ 07149 - 23/149 36/149 22/149 41/149
(23 years) (%) (34) 00 (154) (242) (14.8) 75y .
i Subtotal . 8/304 - 2/307 44/307 - 59/307 43/307 70/307
(%) (2.6) 0.7) (14.3) (19.2) L (14.0): (22.8)
Total 15/555 11/559 61/559 67/559 62/559 74/558
(%) 2.7y 20 (109) (12.0 (1LY . (13.3)

. No answer and unknown answers are excluded

EDHRONIZ LTV EETALERHZY. 4B, 4
Fy— X VA A/HINL B O BBFETTh o722 &
,6 A/HINL BUC R % B9 ) A 27 (BT 5 B ER%D
iﬁﬁmbf:iﬂ A/HSNZZL Bikﬁ’é‘%’f)]%&ﬂﬁ
HTETHARVI L RHET .

B SIC DWW T, %ﬁ@%ﬁmueaxawﬁ/'

7ARIDP2REL, ER B BRRYS VR

$7 7 4BE S 050mL FEBTRLBDTH o2

SER25% 3 5200

)

\?h%i%&é@fi&( H&E@ﬁ@ﬁ#,
Boohiz. :
it,%ﬁ%kowf %%aﬁ BEECY—AV

(1999/2000~2004/05) HEEDFIHE: - FHEIC LV E
HLAHET, 0RBICHT 2BHEE 01l 245 T
TR FR LT & 72070, RS 13 WHO Hdg
HE12X % (HINL) 2009pdm 7 2 F ¥ ORI
owfﬂ%mmﬁﬁﬁﬁamﬁbtﬂ a%mkkﬁ

— 154 —



204

g B

Table 11 Adverse reactions after the second vaccination

Adverse reactions (Number of generation/Nnumber of answers) (%)

Dose Vaccine

Fever 375C

Swelling

. Rash Redness Induration Pain
or more ’
BIKEN ~.8/128 5/128 9/128 - -5/128 5/127 1/128
(%) (6.3) i 3.9 (7.0 (39 . (39 ( 08)
0.25mL Sanofi Pasteur 8/125 2/124 7/125 5/125 4/125 6/125
’ (<3 years) (%) B 64) 1.6) " (56) (4.0 (32 ( 48)
Subtotal - 167253 7/252 16/253 ©  10/253 ; 9/252 7/253
(%) 6.3) - 28) (6.3 (4.0 (36 (28
BIKEN 4/155 2/156 17/156 21/156 22/154 37/156
(%) (2.6) (1.3) (10.9) (13.5) (14.3) @37 .
050mL Sanofi Pasteur 2/145 17146 18/145 26/146 24/146 34/144
(=3 years) (%) 14 0.7 (124) (17.8) (16.4) (23.6)
" Subtotal 6/300 37302 35/301 47/302 46/300 717300
) (%) 2.0) 1) (11.6) (15.6) (15.3) (23.7)
Total - 22/553 10/554 51/554 57/ 555 55/552 78/553
(%) 4.0) (1.8) (9.2 (10.3) (10.0) (14.1) -
No answer and unknown answers are excluded !
ZEMEFERBEZEBL, 3RUL I3BRBOER Tl CEEEBHVBLLETEY.
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A Study on the HA Amount of HA Influenza Vaccination on Efficacy and Safety in Infants,

Hiroaki TAKAHASHI", Takuya YANO", Miwa FUKUTA”, Akinori YAMAUCHI”, Kazuyuki OKUMA?,
Toshiaki IHARA?, Takashi NAKANO?, Tadashi MATSUDA?, Sadayoshi TORIGOE?, Ritsue NIT”,
Machiko ISAJI®, Masahiro WATANABE?, Hitoshi OCHIAI, Hiroyuki SAKATOKU?,
Takashi KATO”, Kazuhiro MAEDA™, Yoshinobu OKUNO" & Hitoshi KAMIYA?

"Mie Prefecture Health and Environment Research Institute,

"National Hospital Organization Mie National Hospital,
®Matsuda Pediatrics Clinic,

“Aquair Medical Station,
9Shiroko Clinic,
9Suzuka Pediatrics Clinic,

MOchiai Pediatrics Clinic,
8Sakatoku Pediatrics Clinic,

“Kato Pediatrics Clinic,
9The Research Foundatmn for Microbial Diseases of Osaka University

We examined the efficacy and. safety of inactivated influenza vaccine when:the amount of HA influenza
vaccination in children was increased to the ddse recommended by the WHO. The purpose of this study
was to obtam basic evidence to review the vaccination dose in Japanese children. HA influenza vaccine pro-
duced by the Research Foundation for Microbial Diseases of Osaka University (Biken) licenced in Japan was
administered through vaccination at the international dose, and split HA influenza vaccine produced by.
Sanofi Pasteur corp. (Sanoﬁ) was used as control. Children from 6 months to less than 13 years of age were
registered, and vaccinated with doses of 0.25mL or 0.5mL. Clinical symptoms during the influenza season
were monitored to investigate vaccine efficacy, and information on adverse reactions was collected to evalu-
ate safety profile. Paired serum HI and NT antlbody titers were measured at pre first dose and post second
dose of vaccination.-

' Both HI and NT antlbody titers for HIN1 subtype were satisfactory elevated after admmlstratlon of
both vaccines. Elevation of the NT antibody titer for the H3N2 subtype was observed for both vaccines, but
the H3N2 HI antibody titer for the Biken vaccine was not so high. For the subtype B virus, the NT titer
had a better response than the HI titer for both vaccines. As only the HINI virus was prevalent in the area
duririg the study period, we performed factor analysis concerning influenza contraction only for the HIN1 ‘
antibody titer. An HI titer of 1 : 40 or more at post-vaccination was a significant factor to lower the risk of
influenza contraction. The relative risk for fever among children with an HI titer of 1 : 20 or less was signifi-
cantly higher than those with an HI titer of 1 : 40 or more. Children with a higher HI titer had better pre-
vention against fever, so that both vaccines were considered to be effective. ’

As for the appearance of adverse reactions, both vaccines were considered to be safe. From the above-
mentioned results, vaccination with the Japanese Biken vaccine at an international dose was thought to be

- an effective and safe procedure. ‘ ' :
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