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We dedicate this paper to Dr. Hitoshi Kamiya, Emeritus Presi-
dent of the Japanese Association of Vaccinology, who passed away
in 2011, for his organization of this research team, and his desire to
know the reasons for the unfavorable results of alum-adjuvanted
H5N1 whole virion inactivated vaccine for children.
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The pandemic influenza A(HINT) 2009 (A(H1NT)pdm09) virus
emerged in Mexico in April 2009 and spread rapidly worldwide.'
The virus caused severe illness, including pneumonia, which led
to hospitalization.>* The high-risk groups for A(H1N1)pdm09
include pregnant women, children <5 years old, elderly people,
and people with chronic diseases, such as bronchial asthma and
diabetes.>* The virus isolation method is widely used but it occa-
sionally takes several days to identify typical cytopathic effects.
Reverse transcription polymerase chain reaction (RT-PCR) is the
method of choice for laboratory confirmation of A(HIN1)pdm09.
The advantage of real-time RT-PCR is that it allows quantitative
assessment of the number of virus gene copies in clinical
samples. In the present study, we developed a real-time RT-PCR
assay for detecting A(HlNl)pdm09 virus RNA in. clinical
samples.

Methods ,
Patients and specimen collection

‘From August to December 2009, specimens were collected from
patients with influenza-like illness at hospitals in Kyoto City for
laboratory confirmation. Informed consent was obtained from all
- ‘patients or their guardians. Sixty-eight nasal swabs were col-
lected from hospitalized patients at 12-48 h after onset of fever,
before administration of antiviral drugs. These patients required
hospitalization because of their clinical symptorms, such as fever,
cough and dyspnea, and all recovered within 7 days. The nasal
swab specimens were suspended in 2 ml Eagle’s Minimal
Essential Medium (EMEM) supplemented with 10% of bovine
plasma albumin (BPA). Sixteen nasal swabs for the rapid influ-
enza diagnostic test (RIDT) were collected from outpatients and
suspended in 320 pL diluent supplied with a commercially avail-
able RIDT (ESPLINE Influenza A & B-N, FUJIREBIO, Tokyo,
Japan). The RIDT was performed according to the manufactur-
er’s instractions. Two drops of each RIDT diluent suspension
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were dripped into the sampling area of the RIDT device. A
reaction was confirmed by the appearance of blue lines, including

“reference and influenza A or B lines, in the sampling area after

15 min. When a blue reference line and a blue line at either of the
A or B positions was observed, the sample was judged positive
for influenza A or B. The remainder of 16 influenza-A-positive
RIDT diluents was used for real-time RT-PCR. The median age
of the hospitalized patients and outpatients was 7.5 years (range:
3 months-75 years). Two patients were admitted to intensive care
units and required mechanical ventilation due to respiratory
failure. Two hundred microliters of bronchial aspirate specimens
was collected on day 18 after fever onset from a 59-year-old
patient and on days 3, 5 and 11 after fever onset from a 61-year-
old patient. Nasal swab specimens were not collected from these
patients. Bronchial aspirate specimens were suspended in 2 mL
EMEM supplemented with 10% BPA. The nasal swabs, diluent
suspensions for RIDT and bronchial aspirates were kept at 4-8°C
at the hospitals at which they were collected, and transported to
the Kyoto City Institute of Health and Environmental Science in
a transport box at 4-8°C within 24 h of sample collection. Three
types of specimens, nasal swabs, bronchial aspirates and diluent
suspensions for the RIDT were used for RNA extraction. Thirty-
eight nasal swabs suspended in EMEM were used for virus
isolation. The samples were kept at 4-8°C until RNA extracmon
and inoculation for virus isolation.

Virus isolation

Madin-Darby canine kidney (MDCK) cells were inoculated with
100 uL. EMEM and incubated in 24-well plates at 33.5°C. When
cytopathic effects were observed, the supernatants were har-
vested, and the virus subtypes were identified usmg a hemagglu-
tination inhibition test.

F.'eal-time RT-PCR

RNA was extracted from 140 uL of each sample with the
QlAamp Viral RNA kit (Qiagen, Tokyo, Japan). RNA was sus-

- pended in 60 pL AVE buffer and stored at —80°C. Real-time

RT-PCR for detection of A(HIN1)pdm09 virus RNA was
performed as described previously.’ The following primers
and TagMan probe for the ~hemagglutinin (H) gene of -
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A(HIN1)pdm09 virus were used: forward, AGCAATTGAG
CTCAGTGTCATCA (H gene position 359-381) and reverse,
TGGGCCATGAACTTGTCTTG (H gene position 424-405) and
probe FAM-AAAGGTTTGAGATATTCC-BHQI1(H gene posi-
tion 386—403). RT-PCR was performed with QuantiTect Probe
RT-PCR Kit (Qiagen) in a total volume of 25 pL. This included
12.5 uL 2x master mix, 2.0 uL 10 uM primers, 0.5 uL 10 uM
probe, 0.25 uL QuantiTect RT-Mix, 0.1 ul. RNase inhibitor
(20 U/uL), 5 pL RNA template, and 2.65 UL RNAase-free water.
Reverse transcription and amplification were performed at 50°C
for 30 min, followed by 45 cycles of 94°C for 15 s and 54°C for
75s using an ABI prism 7500 (Applied Biosystems [ABI],
Tokyo, Japan). The threshold cycle (Ct) is the cycle in which
the fluorescence intensity of a sample reaches the fluorescent-
intensity threshold. The Ct value for each sample was determined
using ABI 7500 v2.0.3 software, and a standard curve was then
computed from the Ct values of the diluted standards. The abso-
lute quantities of the unknown samples were then extrapolated
based on their Ct values.

Synthetic RNA preparation

. The H gene of a clinical isolate of A(HIN1)pdm09 virus
(A/Kyoto/01/2009 [H1N1], DNA Data bank of Japan [DDBI],
accession number, AB675659) was amplified using primers
based on flanking regions of the primer sets used for real-time

RT-PCR (forward, AGAAAAGAATGTAACAGTAACACACT

CTGT, and reverse, AATGTAGGATTTGCTGAGCTTTGG).
DNA fragments were used to produce synthetic RNA transcripts
for internal standards in real-time RT-PCR. The PCR products
(H gene position 111-549, 439 bp) were cloned into the pCR2.1
vector using the TA cloning kit (Invitrogen, Tokyo, Japan).
Sequencing confirmed that cloned DNA was identical to the H
gene of A(HIN1)pdm09. Plasmid DNA was cleaved by Xbal and
HindIIl and subcloned into pGEM-3Zf(+). The pGEM-3Zf(+)
vector contains T7 RNA polymerase promoters flanking a

cloning region, including restriction sites for Xbal and HindIIl. '

The cleaved DNA (H gene position 148-481) was inserted into

the cloning region downstream of a T7 promoter from the 5’ to 3’

direction. The linear DNA templates were transcribed into RNA
transcripts using the T7 RiboMax Express Large Scale RNA
Production System (Promega, Tokyo, Japan). T7 RNA polymer-
ase synthesized single-strand RNA from the template down-
stream of the promoter. The DNA template was removed with
DNase following the transcription reaction. Concentration of
synthetic RNA stock was determined by spectrophotometry at

260 nm. The final RNA copy number per 1 pL of the synthetic

RNA stock was determined from the concentration of RNA and
molecular weight. Ten serjal dilutions of synthetic RNA contain-
ing 10-107 copies/iL were used as standard RNA for real-time
RT-PCR.

_Results
The copy number of synthetic ACHIN1)pdm09 virus RNA was

: 15.5«10g 10 RNA copies/pL. Serial 10-fold diluted synthetic RNA -

was subjected to real-time RT-PCR ¢Fig. 1), The detection limit
was 10 copies of standard RNA per reaction tube. The concentra-

© 2012 The Authors
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Standard curve plot
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Fig. 1 Standard curve generated by real-time reverse transcrip-
tion polymerase chain reaction. Standard pandemic influenza
A(HIN1)2009 virus RNA was serially diluted from 107 to 10
copies/uL and amplified. Ct values were plotted against copy
number. Quantity, copy number of influenza A(HIN1)2009 virus per
reaction tube. Data indicate the mean * SD Ct value from four
expenments

tion of standard RNA was strongly correlated with the Ct of 1-7
copies log;o RNA/uL. The standard curve had a slope of =3.632 +
0.12 and a very high correlation coefficient (0.99 =+ 0.01). Clini-
cal sdmples from patients were tested using real-time RT-PCR.
Data are shown as the copy number of virus RNA per | mL of
EMEM or RIDT diluent. A(HIN1)pdm09 virus RNA was
detected in 61 of 68 nasal swabs suspended in EMEM, all 16
RIDT diluent suspensions, and all four bronchial aspirates. These

-real-time RT-PCR-positive patients were considered to be

laboratory-confirmed cases. The copy number of A(HIN1)pdm09
virus RNA in the clinical samples from the laboratory-confirmed
cases is shown in Table 1. Thirty-four real-time RT-PCR-positive
and four negative samples were subjected to virus isolation.

’Ihble 1 Copy number of pandemic influenza A(H IN1)2009 virus
RNA in clinical samples

Samples ) ] n Copy number (Log 1o
' RNA copies/ml)
Mean- Range
Nasal swabs (in 2 mL of 61 58 42-9.1
' EMEM)!
Nasal swabs (in RIDT 16 8.1 5.9-9.9
diluent)* -
Bronchial aspirates (in 4 46 4.2-50
2 mL of EMEM)

"Nasal swabs and bronchial aspirates were suspended in 2 mL
EMEM. *Nasal swabs were suspended in 320 pL diluent supplied with
a commercially available RIDT. *Data indicate the copy nuimber of
virus RNA per 1 mL EMEM or RIDT- diluent. EMEM, Eagle’s
Minimal Essential Medium; RIDT, rapid influenza diagnostic test.
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Fig.2 Comparison of copy number of pandemic influenza.

A(HINI)2009 virus RNA between virus-isolation-positive and
-negative samples. Data indicate the copy number of virus RNA per

" 1 mL Eagle’s Minimal Essential Medium. P < 0.01 (Mann—~Whitney
U-test). ‘ )

A(HIN1)pdm09 virus' was not isolated from four real-time
RT-PCR-negative samples. Of 34 real-time RT-PCR-positive
samples, the copy number of A(HIN1)pdm09 in virus-isolation-
positive and -negative samples is shown in Figure 2.
AMHINDpdm09 virus was isolated from 27 samples. The mean
copy number of A(HIN1)pdm09 virus RNA in virus-isolation-
positive and -negative sampfes was 6.3 and 4.8, respectively. The
mean copy number of A(HIN1)pdm09 virus RNA in virus-
isolation-positive samples was significantly higher than that of
-negative samples (P < 0.01 » Mann—Whitney U-test).

.

Discussion

We developed real-time RT-PCR for detectmg A(HlNl)pdm09
virus RNA and found that the detection limit was 10 copies per
reaction tube using synthetic standard RNA. The primers for
real-time RT-PCR were designed for amplification of the nega-
tive strand of influenza virus RNA. The synthetic standard RNA
was successfully amplified using one-step RT-PCR kit, suggest-
ing that negative-strand RNA was synthesized. We demonstrated
the copy number of A(HIN1)pdm09 virus RNA in clinical
samples, including nasal swabs and bronchial aspirates sus-
pended in EMEM from hospitalized patients, and nasal swabs

suspended in RIDT diluent from outpatients. The nasal swabs.

and bronchial aspirates wére_ suspended in different volumes of
EMEM or RIDT diluent. The sampling procedure, such as the
swabbing site in the nasal cavity, the swabbing time and the

Detection of A (HIN1) pdm09 virus RNA 961

strength of swabbing, might have varied between the physicians
performing the procedure, which might have affected the viral
load attached to the swab. Therefore, it is difficult to assess the
correlation between viral load and clinical severity.

Studies on the changes in viral load of patients with
A(H1N1)pdm09 using real-time RT-PCR have been reported.®’
Clearance of A(HIN1)pdm09 viral load is slow in patients with
acute respiratory distress syndrome.® However, the sampling pro-
cedures were not reported in these studies. A more prolonged
period of viral shedding was observed in immunosuppressed
patients, such as those undergoing hematopoietic stem cell trans-
plantation.” Monitoring viral load throughout the clinical course
is considered useful for predicting disease severity and evaluating
effectiveness of antiviral therapy. To compare the viral load of
patients using real-time RT-PCR assay, it is important that tech-
nical variations in sampling are minimized as much as possible.

It has been reported that real-time RT-PCR is a highly sensi-
tive procedure for detecting A(HIN1)pdm09 when compared
with conventional virus isolation methods.’ Influenza virus RNA
is detected from virus-isolation-negative samples by real-time
RT-PCR." As shown in the present study, the mean copy num-
ber of A(HIN1)pdm09 virus RNA in virus-isolation-positive
samples was significantly higher than that of negative samples.
We detected A(HIN1)pdm09 virus RNA in seven virus-isolation-
negative samples. These samples were kept at 4-8°C until inocu-
lation, however, samples might have lost their infectivity during

- the transportation or test procedures. These results suggest that

the presence of infectious virus in the clinical samples is an
important factor for virus isolation.

The present study shows that real-time RT-PCR can detect
A(HIN1)pdmO09 virus RNA from clinical samples containing
viable and nonviable virus.

References

1 Novel Swine-Origin Influenza A (H1N1) Virus Investigation Team,
Emergence of a novel swine-origin influenza A (HIN1) virus in
humans. N. Engl. J. Med. 2009; 360: 2605-15.

2 Kumer A, Zarychanski R, Pinto R ez al. Critically ill patients with
2009 influenza A (HIN1) infection in Canada. JAMA 2009; 302: .
1872-9.

3 Jain S, Kamimoto L, Bramley AM et al. Hospitalized patients with
2009 HiNI influenza in the United States, Aprﬂ—June 2009. N.
Engl. J. Med. 2009; 361: 1935-44,

4 Louie JK, Acosta M, Winter K et al. Factors associated with death
or hospitalization due to pandemic 2009 influenza A(HlN}) infec-
tion in California. JAMA 2009; 302: 1896-902.

5 Pabbaraju K, Wong S, Wong A et al. Design and validation of
real-time reverse transcription-PCR assays for detection of pan-
demic (HIN1) 2009 virus. J. Clin. Microbiol. 2009; 47: 3454-60.,

6 Li IW, Hung IF, To KK eral. The natural viral load profile of -
_patients with pandemic 2009 influenza A(HIN1) and the effect of
oseltamivir treatinent. Chest 2010; 137: 759-68.

7 To KKW, Hung IFN, Li ISW ef al. Delayed clearance of viral
load and marked cytokine activation in severe cases of pandemic
HIN1 2009 influenza-virus infection. Clin, Infect. Dis. 2010; 50:
850-9. ..

8 Nichols WG, Guthrie KA, Corey L, Boeckh M. Influenza infec-
tions after hematopoietic stem cell transplantation: risk factors,
mortality, and the effect of antiviral therapy. Clin. Infect. Dis. 2004;
39: 1300-6.

© 2012 The Authors
Pediatrics International © 2012 Japan Pediatric Society

—73—



962 M Ito etal.

9 Lépez Roa P; Cataldn P, Giannella M, Garcia de Viedma D, 10 Gharabaghi F, Tellier R, Chenung R et al. Comparison of a com-

Sandonis V, Bouza E. Comparison of real-time RT-PCR, shell vial mercial quantitative real-time RT-PCR kit with direct immunofiuo-
culture, and conventional cell culture for the detection of the pan- rescence assay (DFA) and cell culture for detection of influenza A

demic influenza A (H1N1) in hospitalized patients. Diagn. Micro- and B in children. J, Clin. Virol. 2008; 42: 190-3.
biol. Infect. Dis. 2011; 69: 428-31. , :

© 2012 The Authors
Pediatrics International © 2012 Japan Pediatric Society



THE JOURNAL OF THE JAPANESE ASSOCIATION
FOR INFECTIOUS DISEASES
March, 2013, p195—206

0387—5911

INBIZBIBA VY INVZ UV HAD T VERELERICLS
R & R ORET

P ZERREERPIER, T HOLTEEARRRERE =25, o2 NER Y=y,
CTIIT AT 4AN AT —Vay, TRFI U=y, CFEhIEb Y=y 7,
PEA/DBRER, Sl MR, T 5NER, Bl BIEARKEY RS

miE MY REOWIR fEHE A e RAP
K AT RR R % BRY BE E
RE AZ O URY MEMENTY L B
ke 0 WM %z g ) EE el
WEFORE HE A

RIUEFMERE B87% ¥25 A



195

B
INBIZBITBAL VIV Y HA U2 F v EBBEEFEICL S

MR & etk oRE

V ZEEAEBERISEET, Y M ITEEAENRREBEZERE, P EoNER Y =y 2,
VYFOIT cRXAFLAN - RATF—=Yay, THFIVZ Y, TR I s,
"HEENBRIER, P &L ANERR, Ol S5MERL O — BB EREARKBEY RS

mAE WP RE ORI fEH EMY LA AP
KEg #410  ER R\ fH AW BRE S E
BE HZER T UR  MMEREST Bl EE
we 27 EME %Y ke ) OEHE Y
By RBEY wME B

(FRk 24 £ 3 A 8 HEA)
(CPRL 254 1 A 9 B55)

Key words : influenza, vaccination, efficacy, safety

: 2 E

MARIZBIEA VIV VY FHA T 2 F v OERKH 1 BEBEEOREZ RETERER 2B LEHNT,
WHO #BRHE L H—DERIBEERICHE LA 0AMNE, ReEBErHRET L. BRTEARSLTYS
T2 F & LTRAMEDHRTESHE, WBRBEE LT 74 82y —ViEZHV, 64 H~13 ERiHE
EXRIC025mL BHEH L 05mL BEHFREL, BEARE, BIRESHEERKSZMAL, BEW, 2HE
BHEOHI M HE L. £, HIRAMIOBREHET A2 -0RMEMEL HE L. 20KE, A/
HIN1 # o HI ik WEEHEcY sy V8, ¥/ 7+ BEBDICRF 2 ERMEMERL, FRPAM D BER
7R L7z A/JH3N2 B HI Jiffiiid € Y BT SMRIEETH o 72285, HRstAMii s V8, % 7 4
8L dRFL EREMERL. BEO HIFMEMEIZE 7 V8, 4 7 4 8 dHEF 2 FAERNEZRE 290
ToS, RRIPLAEIRE DICRFE FRERER L. ¥EY X0 V7 VI UFRATY A/HINI B o
IZHEMHEIT CTHo 2T 225 A/HINL BICOWTREICHT A ERFEN 2 fTo72L 25, BEVAZ %,
TAERE U CHEES HIPEMS 40 BUECERLTWAZ AR L kol T2, BHESE HIHfk
fili 40 B LA L ER B A E 20 D T HORECHE T AN ERAERICE L, HEMORVETRERD
BEFPIH SNAEIXAONLI ERD, AREOBEEETHWERY 7 F VL IREFHHREZ2ETS
LRDHON, XLCEERICEEREIRSORERZRDT, AE0ReUzFTsLEz oM DEOZ
EDS, MRIZHLTA Y IZNVIYHFHATZF 2 WHO RFAECTEREL-BOAMY, R&MEH

BTAHZENTE.
(RRZuiEsE 87 1 195~206, 2013)

F X J1 A~1 &k 0 0.lmL, 1~6 @K © 0.2mL, 6~13

DEEICBYEA VIV UVFHAT ZF D
MRECBT 2EERIZ, 2011/12 ¥ — X ¥ H 5 WHO
HRHAE (64 B~3mkis: 025mL, 3Ll 105
mL) Y ICEBEN L ZATH LD, ZRUMIZRSE
RIS TR T 3, &HTF 725> 0BEEE 6

BURIFSRSE « (T512-1211) =LY A AT TTACAT 3684—11
ZERBERET AT iR w9

FH254 3 A20H

R 0.3mL, 13mLLE : 05mL) SEH I TWw
72, DHFEDOT 7 F VDRI U THEPMENE S
NTW7225, BRRDOT 2 F ViR LT D RhES
hoHLEN, TI7FVOEBIUVEEEDEVHEREE
EFEZHNTWE, AT, Msftsh-EERE
TIREFE A VIV FONYFI v 7 FERICRE
DR/ERBIEDFBERIN TV £22C, WHO H#



196 ‘ BE B9 it

RABICEZ277F v OREMEEZEUOFMEITH
ZEEEMELT, 2007/08 VX VIZZERAI1L
HORENGEHZRONRR 2 ZZ L1264 A~13
BARBO/NEZWNRIC, BKBELRCEEETHS
0.25mL BEEE, 05mL BEF 25T, bPEHOHAT
DAY INVZYFHAT 7 F v LT—REREEA
WA EYRERE 7 V- y 2 HA (UT; €4
VR, WEEEELTY 7482 —VHE VAXT-
GRIP (LT %/ 748) ourFviiv, BE
2 & 5 HIPifkfli B & & BIRISRRORE 2 B L,
T F ORI REWIZ OV TRE L. HI HiAAE
DRREWET 5720, FHPEEEz gL 72,
Y748y FrORRNNRTOESE - “&ltk
WZOoWTHIRET L7,
WREFE

I AEHE
ZERRNONER L AR O HET: &, HH
i, &, Bk, FEW, BPEW, KRN, 2
AR REETE, ) 2NRIC, ERBEILICED
LIZNROREEDA V7 r—A Favey el
ET, 67 A~3EARMIV 300 A, 3m~13HAKRIHE
300 A% BRI IELZEY, BAPBEONI6A
H~3mRimIg 253 A\, 3E~13 BARiME 307 A, &
FF560 A& RENR L L7z,

2. UrFUERE

R LAY 7 F X ¥ vE 3 A/Solomon
Islands/3/2006 (HIN1) 15.6ug, A/Hiroshima,/52/2005
(H3N2) 15.3ug, B/Malaysia/2506/2004 (B) 16.1ug,
¥ 7 4 83 A/Solomon Islands/3/2006 IVR-145
(HIN1), A/Wisconsin/67/2005 NYMC X-161B
(H3N2), B/Malaysia/2506/2004 like strains (B) %
15ug ZELRELA T v VI 2 F U Thotz, #
BHEE /741 BORRLHFECH, 64 8~3
RERMIEICH L TiE 025mL, 3 5~ 13 Mok 8 it
LTt 05mL ¥ 4 BRI T2EETESFLE. 25,
T/ 74 BiZbPETIIARRIN T V- OF5EE
PEANBALTHERL..

3. REEHR

wEEOBMY, REHEDAHREZCI VY &£
E£AH, RE BRERR KEKE B8X33-Xv
OERERE, WY —Xr (2006/07 ¥V —X) A VT
VI UFRBEEY, EEREEARRAERICI) S
y—Zv (2007/08 v — A v) OBEERE, BME
AH, BBER S2EBOL VIV VP REBEF v
MERRES & CBRIEREOERER/Z. T2, #
BHROBIKG (BEEZ BRRLNOEFEIRIG LR
FREIRS) B X URAEHEHR (20074127 17 H~
200843 H30H) A Y7V UFRERTIZ, #

EEREEEICL ) EREE .

4. HI Hofkilse

1) FRIMLFREA

EE (Cr CEEEE, Y 7« SEER) o
Mk, HEFERTE 2 EEEER C mBEEED>S 4 BE%)
IZER L7z

2) HA HUE

Yy BRI 2007/08 ¥~ X VT 2 F Uk
(FrH e 2B\, ¥/ 74 SRRy 74
IR — tE s HRAE S iz 2007/08 ¥ — X WHO
WY ZF Uk &8, HARERLTORSE
RIEREBRET 5 BN CEERMEZ T 2BIEH
L7-.

3) FRMmIKEENH (HD Hifkpize

RDE L3, 10 505 2 fEREB AR L /- Mi% 25uL
2 HA $LJ8 4HA Bi47/25uL B £ 0°05% =7 b U ok
M3k 50ul % M3 5 WHO 52 & Y47\, HI %
R LUIME ORKERER AL L. ZoflE
FEERRETIEMEH CERBL 72,

5. HRIHUATEE

<A 7 R AIREREICE U CER L 7. RDE ALHE
%, 10525 4 FEBREAR L7221 30uL (- Bk
WHRE LAY AL IVA (2007/08 V=X 4 v 7T
FHATZF U8 2S&FML, RS —FIC
T37C, 60 IS EITV, HH2LDOEHIC 96
RFEET L — MMIEEEL THV 72 MDCK Mz #
RS 30ul 23 L, CO A4 ¥ ¥ 2~X— ¥ T 37C,
16~24 FFHIERE L7, BEB, ¥/ —VICTRYE
MR EEL, PAPREZITY, i n Mk
(74=HR) OREZEHETTHI VML, Y4V 2R
Y= VOED50% D7+ —h AR R FEEEC S
MLl H T2 PAPRICTHIE L. CollE
A AR e TERL 72,

6. fRAT A

D A VIV U PRECEET 2 ER
AVINVIUYFREICEETAERZ R T4
B, UHY— X DA T NVI PRERY BIERIC,

AVBEA VINIUFREOKEE, TrF vER
B 7LV¥— (MEXE7 V) OoFE BER
W, WEBEOFE, 2 EEEE HIAMCoOWT
FRPEFH AR & BT 5B 40 452 o HI Hifkf
DEED12EHEBZHPEBE LTESETOIAT 4 v
TEFVIZE BB EIT o2 SWCEL, AESMm
ESOAPSIEHBEL 2HBOBEEENELSL 7T A,

BEOBRERFRICKEDH 723 A, 2HEOE

BRI ERARIEIRFRE 2 Bis L 72 2007 4255 51 A LLRE

BREFMEE T8 K25



INBA VI NI U 2 F v EREBEOKE

197

Table 1 Stydy subjects broken down by age and the vaccine administered

age

0 1 2 3 4 5

6

total
7 8 9 10 11 12 13

male 12 68 53 25 36 31 23 18 15 7 11 4 5 1 309
female 14 61 45 19 29 13 21 8 11 14 9 5 2 251
BIKEN 13 65 49 24 37 23 24 13 12 7 10 6 2 285
Sanofi Pasteur 13 64 49 20 28 21 20 13 14 14 10 3 5 1 275
total 26 129 98 4 65 4 4 26 26 21 2 9 7 1 560
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flids 10 LT & &, A/HIND BIiZowTid 385 A,
A/H3N2 #13 287 A, BEIZ 482 Az & L7z,

3) U F BB OB RIS EEIRIL O BT

IMEEEZB I 2HEEERZD QRHUND
BIRISIZDWT, @FBIRIE & LT375C Lok
B, %%, BEREIRGE L CEREHMLORER, EE,
W OFEBERE Y 7 F Y, BEEHICHERL.

7. fRESEE

AW, 2007 48 10 B 16 B (C B 0 B L% bk
BZEREREFEZERCBVTAREE: (21
51922, W& [MRIZBI AL Y7V Y HFHA
T FrOEEREHMBICETAHE].

FE254 3 A20H

1. RENRE

BAOIZIZEE»S, 6 » B~3BERMIE 253 A, 3
R~13 mRmIB 307 A (13 1 Az &) OAE 560
ANDOBHHESH, HRINFIEE 309 A, & 251 AT
Hol:. EEHPINR%E Table LIZR L.

2. U7 F rERIRR
WHEFWCFIEBE 2B OBEEVER S DO
EINTHEY, 025mL 2z 2HERLA-dolkE s >
BI126 N, ¥ 748125 A, 050mL % 2 EIHHE L
bR V8155 A, 7 1 8147 A, AFF 553
ANTHotz P, BERHICOWTIE, 1 BHIE 2007
FEA2BEPLE 8B, 2 HE X 2007 F 5 46 B> S
2008 SE#E 4 A TH Y, 2 HB OBEEISEHREROFHE
FIfGE (85518) LIEE 2o - DX AEN S E 560
AHFB0ANTH -T2,

3. FENEZDOA VI NI UV FRERR
ZERICB 2 REEREBMALOM R, 2007/08
V=AY DA VIV FOHATIE, 2008 EE 48
Z¥—2 L35 A/HINI BOIZIZEBFEITTH o 7.
ZRABENBIEETA VI VT VLB Sz ABuT
AR 560 AP 47 A (84%) T, ZWrEIE 2008
EELAPLEEICEPLTEY, BRERLEMN
FAELABROENTH o7z B, BEEL AON
i, ¥4 8 025mL #EHEE 11 A, F 050mL #HE
ZI4AN V774 8025mL EEZ S A, [ 050mL
BHEHE14ANTHo72.

4. fEHT

D 47V FRECEETHER

2007/08 ¥ — A D4 VI VIV FREICHET S
BERIZOWTEEUVATF 4 v 7 EF VI BN %
To/bld, BEVAJZEDLIERELTEERL
%o7-0i [2 EEEHED A/HINL B33 5 HI i
RG2S 20 B LLF ] (F v X1 410, p=00004) @ &
Thol:. %8B, HIFAERE RS REEOWTIC
LB ER#MT D0, BHTICE L TIX 2007 455 51
BEORNC 2 HBENET L2 BTN R L Lz (Ta
ble 2).
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Table 2 Factor analysis for influenza contraction by the univariate analysis (x2 test) and the multivariate (multiple

logistic model) analysis

Qualitative Categor Number of , Number of % test Multiple logistic model
explanatory variable gory occurrence subjects *1 RRs*2  p value ORs*3 (95% CI) p value
0 Vacei BIKEN 18 /0 242 1 1
acane Sanofi Pasteur 19 /23 107 0958 102 (048217 0951
Male 8/ 28 1 1
(2) Sex
Female 9 /0 22 133 0457 135 ©67271)  039%
(3) Vaccination record for the - 8 / 148 ! 1
past 3years + 29 /33 162 0.281 135 (048378) 0568
X ) - 3%/ 439 1 1
(4) Last winter type A patients 1 4 030 0309 033 (004260) 0292
) ) - 33/ 449 1 1
(5) Last winter type B patients + 4 31 176 0439 239 (070822  0.166
R 0.25mL (<3 years) 15 / 214 1 1
(6) Vaccinated dose (age) 0.50mL (=3 years) 2 /26 118 0732 166  (057-484) 0352
@) Asthma or atopic dermati- - 31 / 419 1 1
tis + 6 /6l 1.33 0682 131 (049348) 0595
“ o/ 164 1 1
P
(8) Preschool 23 /316 085 0757 047 (17133 0157
- 4 50 1 1
.
() Siblings + 3/ 430 09 1000 098 (030:315 0970
(10) BI Antitgody titer after the =240-old 17 / 354 1 1 .
vaccination A/HIN1 <20-f0ld 20 /12 331 00001 410 (187:900)  0.0004
(11) HI Antibody titer after the 240-fold 25 / 324 1 1
vaccination A/H3N2 <20-fold 12/ 1% 1.00 1.000 065  (027-157) 0338
(12) HI Antibody titer after the =240-fold 6 / 106 1 1
vaccination B <20-f0ld 31/ 3m 146 0491 123 (046:329) 0681

*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
***5<0.001

CORERPDL, S HITHITNR 2B O HL HiE
M2 10T oz L L, HHAEKD ) b HI Hukib
3 A/HINLBOA L LTRBITET-o72E 25, BE
VA3 BOAERL LTERL L o720F [2HE
FE% O A/HINL 25§ % HL ST 2520 5 DL F
(v X312, p=0003)), I~ BEAL 7
VL VFRE (v X385 p=0043)] THo /-
(Table 3).

2) Bufii

HAARME OBITIE, 2007/08 V—A v DAL 7 VLY
FHATH A/HINL B O IZIZEBREIT Tho o & h
5, COBELRPBETLZO, A/HINIEIZOWTE
2007 FEEE 51 EDORNC 2 BEESET L-BE R L
LT o72. A/HIN1 & o HI HiAfH i 025mL ##
B OOSOMLEBEETY S VEL 74 BEBIIK
MERERT (EMEA) OX¥#EZG/-3TRIF 2 EFE
1 (0.25mL #EH Y 8 . GMFR 68, SCR 60.7%,
¥/ 7 48 : GMFR 134, SCR 766%, 050mL B:7&

BV V8 GMFR 70, SCR 686%, #. 7 4 #l:

GMFR 5.1, SCR 609%) #/RL, HRIFUHAMRD FAE
DfER (025mL BREF L V8 1 GMFR 304, ¥/
7 4 5 : GMFR 57.2, 050mL @ ¥ 7 » 8 : GMFR
146, ¥/ 748 : GMFR 110) #77RL7-. A/H3N2
B o HI JuAfiE 0.25mL B2 R, 050mL HERE#H L b,

Yo VBT 7 4 BRI ERER (025mL
BBV 7 V8 GMFR 23, SCR 230%, ¥/ 74

B : GMFR 84, SCR 739%, 050mL MR Y & 8 -

GMFR 19, SCR 16.8%, % 7 4 #1 : GMFR 24, SCR
31.3%) ZARL77H, PHRAMHIIhEERY, €
yUE, 74 B EiFR ERMEE (025mL B
HEEY S V8 GMFR 232 % 7 1 8 :GMFR
160, 050mL #EH Y V8 : GMFR 27, %/ 74
B :GMFR 19) #/RL7. BHMTIZ, WEEETY
g8, V74 B EBICHEERLRERERDOOR
Ziro il (025mL BREHE Y 7 V8 GMFR 22, SCR

16.7%, ./ 7 4% GMFR 20, SCR 104%, 050mL

BAIESHERS 8T8 2%
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Table 3 Factor analysis for influenza contraction of subjects with an antibody titer of 10-fold or less before vaccina-
tion by the univariate analysis (2 test) and the multivariate (multiple logistic model) analysis

Qualitative Categor Number of Number of X test Multiple logistic model
explanatory variable gory occurrence subjects*! RR*? D value OR*3 ©95% CI) b value
(1 Vaccine BIKEN 6/ 1% 1 ‘ 1
Sanofi Pasteur 19 / 190 121 0.675 137 (0.66-2.87) 0.399
Male 17 /on 1 1
(2) Sex
Female 18 /173 1.29 0537 138 (067285 0377
(3) Vaccination record for the - 8 / 134 1 1
past 3 years + 27 /250 181 0.167 138 (049394 0537
) ) 34 /357 1 1
(4) Last winter type A patients 1 27 039 0505 041  (005337) 0404
. ) - 31 /367 1 1
(9) Last winter type B patients + 4 /17 279 0093 385 (L041424)  0043"
) 025mL (<3 years) 15 /203 1 1
v
(6) Vaccinated dose (age) 050mL (23 years) 20 /181 150 0286 179 (061527 0287
(7) Asthma or atopic dermati- - 30 / 340 1 1
tis + 5 7 44 129 0.785 123 (042361) 0703
14 /157 1 1
Preschool
(8) Preschoo 2 /0 2 104 0945 051 (018143 0201
- 4/ 44 1 1
.
©) Siblings + 31/ 340 100 1000 089  (027292) 0846
(10) HI Antibody titer after the =40-fold 15 / 259 1 1 o
vaccination A/HIN1 =20-fold 20 / 125 2.76 0.002 312 (1.46-6.69) 0.003

*1. Number of analysis subjects 384
*p<0.05
**p<0.01

MY V8 GMFR 20, SCR 174%, %/ 74
#: GMFR 18, SCR 124%) 7%, ®flyfkfiiix, A/
HINL &, A/H3N2EICHET 2 LeRE VD DO,
EHICENL ERMER 025mLBEEHY s V8
GMFR 144, ¥/ 748 : GMFR 114, 050mL #%&
BYs 8 GMFR 43, %/ 748 : GMFR 43) #
RL7z (Table 4, 5). %38, HI Fiikfli & Prsuism
ITBEF M BE (Spearman @ NEF B4R : 0711~
0915) #5RL7- (Table 4).

XIZ, 2 EEAERHIC HI PAMiAT 40 fELL Eic ER L
L EETAERICOWCSERI AT A v 7 E
TIIC X Y EAT L7z, A/HINL BT, $ik kR
TIAGHETHERE L TEBL RolzDiE [H
TARI I F v 2BE L2 (Fy XAK1T72, p=
0019) ], TR —X v ARIA VI VT UHFRE (v
A1 293, p=0044) |, [#7EE 050mL (+ v Xk 212,
p=0007)] TH Y, kLRI FRCHBET S
BERELTHEL 207201k [BEIERICTZF v
BRES H 22 (4 v L1025 p=0000)], [7
VIVEF—td 22t (Fv X044, p=0016)] T
Ho7z (Table 6). A/HIN2 BITi, HfkLAICTS
ACHEBTBERTELT [V 74 By 25 28
THIL (v XH1007, p=0000)] OATHEE

FH254 3 B20R

%572 (Table 7). BEITIX, HihERIZT S R IE
BYLZERELTHY—XVYBEA Y7 VI VY
i (v XK 375 p=0006)] DATHEEL 2o
72 (Table 8).

EHIC, ZEUVRF A4 v 7EFMVI L BHWDOR
B BEVAZEZTTAERL LTI2EEESKD A/
HIN1 #2552 HI A2 40 D L] 258 L
TofzZ b, 2007 FEH 50BN 2EOT 7 F
VEENFZT LTS 500 AMXowT, A/HINL #
ZxHY % 2 RS O HIBURME L N VR, BERO
RERHLANVIIRAEYR, BHFEL T L0/ (Table
9). 2 E#EEHEH D A/HIN1 B33 5 HI PriffiiZs 40
Bk %3811 385C ML EDFREHIH T 2 e
B (RR) 2EH L7225, 40RBULEEICHT S 20
BLUTHDORRIZ29 (p=00010) LFEICEL, [2
E BRSO A/HIND B8I2xh3 2 HI SR 2% 80 5 LA
ElEELTHE, ZOEMIZLVHEL 2o/ (RR=
35, p=0.0007).

3) U F rERBORIFSREERE

1B HEEEB I 2R BEEZOBIRIGIZDW
T, TrFUEN, EEERNO 75T D Lo, R
%, Bk, JERE, T, BEORBEHB L URBE(%)
rRYFEDLLZA EERAKSELIEE, 21
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Table 4 Change of geometric mean in the antibody titer

A/HINI mean antibody titer

A/H3N2 mean antibody titer

B mean antibody titer

Dose Method Vaccine ~ Before After the gup. Before After the Sup. Defore After the
sects ™ vaccl- R*2 second R GMFR*3 ects vacci- R second R GMFR ¢ vacci- R second R GMFR

I nation vaccination ! nation vaccination 1eCts  hation vaccination
HItest BIKEN 107 60 0711 4038 0.830 6.8 126 76 0836 171 0817 23 126 51 0734 114 0842 22
0.25mL Sanofi Pasteur 111 61 0722 820 0868 134 125 111 0915 934 0814 84 125 52 0730 102 0835 20
{<3 years) NT test BIKEN 106 73 0711 2219 0.830 304 125 409 0836 9488 0817 232 125 75 0734 1079 0842 144
Sanofi Pasteur 111 84 0722 480.2 0868  57.2 125 634 0915 10141 0814 160 125 81 0730 924 0835 114
Hitest BIEEN 140 114 796 70 155 194 364 19 155 77 154 20
050mL Sanofi Pasteur 135 133 682 51 144 755 1779 24 144 80 146 18
(23 years) NT test BIKEN 138 265 387.3 146 153 1,3888 37625 27 153 444 1909 43
Sanofi Pasteur 136 466 5114 11.0 144 26098 49266 19 144 451 194.0 43
HI tes  PUEEN 45 6.7 439 6.6 48 83 228 2.7 48 51 146 29
0.25mL €s Sanofi Pasteur 44 6.9 55.7 8.1 49 184 85.9 47 49 54 114 2.1
(2 years) NT o BIKEN 45 108 235.2 218 48 1270 1,8903 149 48 109 1647 151
Y Sanofi Pasteur 44 121 3573 295 49 2247 15826 70 49 120 1258 105
HItest PIKEN 20 68 492 72 23 135 26.2 19 23 55 116 21
050mL " Sanofi Pasteur 20 68 429 63 20 264 1171 44 20 52 100 19
(3 years) NT test BIKEN 20 132 251.1 190 23 584.7 2,638.3 45 23 139 1220 838
Y 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 + 0.50mL)
*3: Geometric mean fold rise
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Table 5 Seroconversion rate of the HI antibody titer
A/HINI HI antibody titer after A/H3N2 HI antibody titer after B HI antibody titer after

the second vaccination

the second vaccination the second vaccination

Dose Vaccine

jesc‘tf;l NSC*2 (;‘)353 RR** p value jSC‘é‘t’s‘ NSC 5{% RR p value ji?t)é NSC S(%‘ RR p value
025mL  BIKEN 07 65 ©07) 1 126 29 @30 1 126 21 (167) 1
(<3years) Sanofi Pasteur 111 85 (766) 126 0012 119 88 (739 321 0000 125 13 (104) 062 0147
050mL  BIKEN 137 o4 (686 1 155 2 (168 1 155 27 (174 1
(Z3 years) Sanofi Pasteur 133 81  (609) 089 0185 128 40 (313) 186 0004 145 18 (124) 071 022
025mL  BIKEN 5 2% 678 1 8 14 (292 1 8 12 (50 1
(2vears)  Sanofi Pasteur 44 27  (614) 106 0730 46 26 (565 194 0007 49 6 (122) 049 - 0106
050mL  BIKEN 20 13 (650 1 23 6 (261 1 23 5 @L7) 1
(3vears) Sanofi Pastewr 20 13 (650) 100 1000 17 11 (647 248 0015 20 3 (150) 069 0571

*1. Analysis of A/HIN1 mean HI antibody titer was performed in the subjects who received the second vaccination before 50th week in

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

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

*3: Seroconversion rate

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

Table 6 Factor analysis for acquisition of an A/HIN1 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

P ; -
Qualitative Categor Number of Number of x° test Multiple logistic model
explanatory variable gory occurrence subjects*! RR*?  p value OR*3 (95% CI) p value
(1) Vaccine BIKEN 122 / 195 1 1
Sanofi Pasteur 138 / 190 116 0.045 1.72 (1.09-2.70) 0.019 *
@) Sex Male 140 / 212 1 1
Female 120 / 173 1.05 0.559 1.23 (0.78-1.93) 0.375
(3) Vaccination record for the - 107 / 134 1 1 .
past 3 years + 153 / 251 0.76 0.000 0.25 (0.14-0.45) 0.000
- 238 / 358 1 1
4) L. i 1
() Last winter type A patients + 2/ w 123 0164 293 (103838 004"
. . - 248 / 368 1 1
) Last winter type B patients + 12 /17 105 0992 087 (028265 0801
. 0.25mL (<3 years) 138 / 203 1 1
6) V t
{6) Vaccinated dose (age) 050mL (=3 years) 122 -/ 182 099 0929 212 (123367 0007 *
(7) Asthma or atopic dermati- - 238 / 341 1 1 .
ts + 22 / 44 0.72 0.014 0.44 (0.23-0.86) 0.016

*1. Number of analysis subjects 385

H&bIC@D S5 NAD o7 (Table 10, 11). 375C
PLEoZsiE, #LCO050mL #HEE GRULE) i<
Hx, 025mL #HEH GRRM) CRAXIELo
2%, 025mL BREHICOWTY 2 F UERIICAS &,
ErVBO 1 EETORESS R, 2HETORE
RIIET v, ) 74 8TIILAEERALRYE
ol RFRGE, BBxkE, 025mL BEE 2
X, 050mL #EE THREESEL, 1AHL 2E
HTIIZE U DA & e,
£ =
ARAER, 67 A~13 BRiBONEE LRI, b
Ho A4 YINVEIUYHATZF % WHO R

FH254 3 A20H

CHEELCHALZSEOERN, REUERETTS
Tk, brEoOREREY RETEEENZE
AZEEHMELTEBLE.

BEAZO HITUEEORMFHEL D L ICEEL
HbHE, A/HINLEZOWTIE, X4 V8, ¥ 74
BLHREGF R LRERIZEO L. A/HINZ B
WZDoWTid, ¥/ 7 4 WP vEE LR A EE DA
SNz, To—lHELT, Yy rEEEHREO HIH
B L7 HA $LB (A/Hiroshima/52/2005
) DA e ¥y —BRERICEENE L TW AWM
PHEBINTE Y, RFFKICH V- RDE RLEIC &
54 e —DBRENITSLERY, BEL L o7



