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Fig. 1 Geometric mean of HI antibody titer against inactivated influenza vaccine by age group

A/New Caledonia/20/99 (HINI)

A/New York/55/2004 (HN2)

B/Shanghai/361/2002

S0 N S2 S0

=-x=- <10 year

--4-10-19 year

N S2 S0 St S2

---m-- 2.0-2.9 years —+—30-39 years

Blood samples were collected before the first vaccination (S0), 4 weeks after the first vaccination (S1), and 4 weeks after the

second vaccination (S2).
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Table 1 Response proportion: frequency of subjects with HI titer rise = 4-fold

A ( ) N A/New Caledonia/20/99 (HIN1) A/New York/55/2004 (H3N2) B/Shanghai/361/2002
ge (year
S1/50 S2/S1 S2/50 S1/50 S2/S1 S2/50 S1/50 S2/S1 S2/50
<10 64 6 (9 35 (55) 37 (58) 7 (11) 35 (55) 44 (69) 3 (5) 18 (28) 20 (31)
10—19 65 26 (40) 31 (48) 50 (77) 25 (39) 28 (43) 50 (77) 23 (35) 18 (28) 39 (60)
20—29 64 53 (83) 12 (19) 59 (92) 45 (70) 5 (8 48 (75) 46 (72) 7 (11) 52 (81)
30—39 66 48 (73) 5 (8) 54 (82) 33 (50) 8 (12) 41 (62) 39 (59) 5 (8 42 (64)
Total 259 133 (51) 83 (32) 200 (77) 110 (43) 76 (29) 183 (71) 111 (43) 48 (19) 153 (59)
Trend P * 0.000 0.000 0.000 0.000 0.000 0.377 0.000 0.000 0.000
Note : The distribution of subjects is expressed as the number and percentage in parentheses.
* Mantel-extension method
Table 2 Achievement proportion: frequency of subjects with postvaccination HI titers = 1 : 40
A/New Caledonia/20/99 (HIN1) A/New York/55/2004 (H3N2) B/Shanghai/361/2002
Age (year) N
SO S1 S2 S0 S1 S2 S0 S1 S2
<10 64 1(2) 2 (3 24 (38) 2 (3 2 (3 33 (52) 0 (0 3 (5 15 (23)
1.0—19 65 0 (0 18 (28) 38 (58) 9 (14) 18 (28) 35 (54) 8 (12) 22 (34) 32 (49)
20—29 64 3 (5) 50 (78) 57 (89) 23 (36) 47 (73) 52 (81) 8 (13) 39 (61) 43 (67)
30—39 66 11 (17) 51 (77) 56 (85) 29 (44) 45 (68) 48 (73) 15 (23) 43 (65) 47 (71)
Total 259 15 ( 6) 121 (47) 175 (68) 63 (24) 112 (43) 168 (65) 31 (12) 107 (41) 137 (53)
Trend P * 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000

Note : The distribution of subjects is expressed as the number and percentage in parentheses.
* Mantel-extension method

Table 3 Achievement proportion (postvaccination HI titers = 1:40) and response proportion (HI titer rise = 4-fold) against
A/New Caledonia/20/99 (HIN1) after the first dose by age group and prevaccination titer

S0 < L:110 S0 = 1:10
Age (year)
Response proportion Achievement proportion N Response proportion Achievement proportion
<10 63 6 (10) 2 (3 1 0(C 0 0(C 0
1.0—19 61 22 (36) 14 (23) 4 4 (100) 4 (100)
20—29 43 36 (84) 29 (67) 21 17 ( 81) 21 (100)
30—39 33 26 (79) 20 (61) 33 22 (1 67) 31 (94)
Total 200 90 (45) 65 (33) 59 43 (/73) 56 ( 95)
Trend P * 0.000 0.000 0.484 0.247

Note : The distribution of subjects is expressed as the number and percentage in parentheses.
* Mantel-extension method
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Table 4 Effects of prevaccination titer and age on HI antibody response to inactivated influenza vaccine

Test antigen: variables S«lll:;roefs Dfigégg;f Mean square F P R?
S1/50
A/New Caledonia/20/99 (HIN1)
Age * 117.11 3 39.04 41.62 0.000 0.353
Prevac titer * * 8.34 2 417 445 0.013
Residual 237.28 253 0.94
Total 366.75 258
A/New York/55/2004 (H3N2)
Age 40.33 3 1344 16.37 0.000 0.335
Prevac titer 39.90 2 19.95 2429 0.000
Residual 207.83 253 0.82
Total 312.46 258
B/Shanghai/361/2002
Age 4323 3 16.08 1573 0.000 0.340
Prevac titer 4858 2 24.29 2377 0.000
Residual 258.52 253 1.02
Total 39153 258
S2/S1
A/New Caledonia/20/99 (HIN1)
Age 448 3 149 203 0.110 0.276
Prevac titer 27.09 2 1355 18.47 0.000
Residual 185.59 253 0.73
Total 256.28 258
A/New York/55/2004 (H3N2)
Age 20.32 3 6.77 789 0.000 0315
Prevac titer 28.16 2 14.08 16.40 0.000
Residual 217.15 253 0.86
Total 316.95 258
B/Shanghai/361/2002
Age 0.17 3 0.06 0.08 0.970 0.178
Prevac titer 23.60 2 11.80 16.58 0.000
Residual 180.06 253 0.71
Total 219.09 258
S2/S0
A/New Caledonia/20/99 (HIN1)
Age 40.30 3 1343 12.61 0.000 0.158
Prevac titer 20.56 2 10.28 9.65 0.000
Residual 269.44 253 1.06
Total 319.97 258
A/New York/55/2004 (H3N2)
Age 1.34 3 045 0.38 0.765 0.115
Prevac titer 35.13 2 17.56 15.05 0.000
Residual 295.32 253 117
Total 333.70 258
B/Shanghai/361/2002
Age 20.40 3 6.80 5.26 0.002 0.126
Prevac titer 17.98 2 899 6.96 0.001
Residual 326.96 253 1.29
Total 374.04 258

Two-way analysis of variance for unbalanced data, using the sum of squares associated with Type II estimable functions for each effect.

* Categorized into four levels : < 1.0, 1.0-1.9, 2.0-2.9, and 3.0-39 years old.

** Categorized into three levels : HIN1: < 1:10,1:10,and = 1:20 for SO; < 1:10,1:10-1: 40, and = 1: 80 for S1; H3N2: < 1: 10,1:10-1:
160 and = 1:320 for SO; < 1:10,1:10-1:80and = 1:160 for S1 ;B:<1:10,1:10-1:20 and = 1:40 for SO; < 1:10,1:10-1 : 40 and
=1:80 for S1.
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40%, 22 70~83%, 3 50~73% TH - 7.

—7, 2nd doselZ & BJ5& = (S2/S1) # A(HL) 12
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D, ERBEErEL &S, ZoEIIZVTAOT 7 F
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DERFILZ 4% L EETH o 7.

BRERHT EoEREEL AHL) I22oWTA DL E, 0
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2st dosef (S2) 38% TdH 0, ERED EFRIEIXS]
T/HhEL, S2TKEW. —F, 3RBICBIT L RAM
DER L, BAERT (S0) 17%, 1st dosef (S1) 77%,
2st dosefé (S2) 85% TH VY, LHIEIXSI TKREL,
S2T/hEV. TOLHIERFED LFAIRIX, FHET
X S1<S2, ERICABIIESI>S2ERD, T 01
HiZWFho T 7 F U HRIZOWTHRETH - 72

2 doses R DEHKFIL, 0%I8 23~52%, 1 K8 49~
58%, 22 67~89%, 3B 71~85% TH Y, 0%
Be 1REoZER ST 2B - 3RBICHRTE2 -
7z,

5. EMERTHULAMEG, IOER L ERS (Table 3)

WERDT 7 F UHRIZBWT b RSO BN 2 2B 72
DT, A(HL) 1Zx3 % HI i ORI E#EF DA Table 3
VRS, BRI HIAME (S0) 1:10 KT, &,
EEREDICERRBEIEEHEVEV ) HIZ RO
(Trend p=0.000). Z#ik, Table 138 £ U Table 2&
FROMRETH A, HHa HIME (S0) 1:10 2L RIS
DWTIE, ORETHED 16, 10~19mTIZ46 L
BOTORTH o7, D EHIZ, HHEd HI Ml <@
LU TR LTRSS DOBEL AL 56, H—Hwb
ZENTELH Yy PA7HEIZ1:1I0THY, TRTDH
EROABIE 2R ) B L 5 7-0% % L7z EIZH
WThorz o T, B HIMi & FEOLE % [
R EET 5 I3 BFEE T VIS & BN OSLEE & BR
sh, GEGHEITo 7.

6. S #HT (Table 4)
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HI fili_ E51k 3 2 BAEaT HI Miozh R, BEEmHK
R 7F VRIS T, WICEETH - 72 (p=0.000~
0.013). 1st doselZ X % HIMiEH (S1/S0) 3L T,
W L OB R HI g, ZhEMY LTERER
MEERLE. LHL, 2nd dosell & 5 HIMfi EH- (S
2/S1) XL, F#ozhEiE, AH3) 2w ToAk
AETHY, AHL) BIUBIZHT BEMORRIZ
B S Tld Ao 72, 2 doses 0 HI i EH- (S2/S0)
xS B ERORRIE, AL, BTIXARELZRL
7225 (p=0.000, 0.002), A(H3) IZ2oWTIEHEEIZ
Hohhol.
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FURRETATHRO G ER &, MAREORE %)
RFnidbkEZoNSL. 612, AR TIZESR
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Vo HIERIZIZE S 2nfing dAbhi. Th
b, HENBOT 7 F UEMEEAREICTHERE
EZrohb. 2B, ORBLE 1IERBLZIORIELSE %
WL CHEEROREZ /B LI ®EVH 5. L
L, AWFETIX, 0RETRIEWREREZEDL
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7o BENRICBITZ2REREOEIEHEEDATH
HTEY, FldsVIIEREEET LM 2ORT
LESLTVwBEEZLNS.

HI i DA EE B L IR EROREES S, 1st dose
2 X% HIMio LAREIZFERRBOLVED RIS
TRIFCTHo /2. THITERRIT SRR HURE 57
FLTVEENLZWDLEZ BbND. —TF, 2nd dose
& % HIflio ERFEEX, ERBOFHIELRBICH
RTEW., i, “law of initial value” % 7213 “nega-
tive feed back” LIFIINZHE PERSEOHEITH
B RWHBRLTWwAY, 2%, FEEIZBV
TiZ, 1st dosell & Y & L)L o HI i 5348 & 7=
72%, 2nd dosef®® HIfi LR X THo2 £ 2
bNb., T, ZOHRN2MK - 3ME VI IKIERT
LD ERIFRIRETHA).

A(H3) X LTid, WREF D 24% HERET B
WLV HIMliz A LT\ B  HfiRE
HED, AHL) R BICH~RTAH3) TEETH-
7D, BEI =AU H2 Y=V DOEFTHRD
A(H3) ThoZ/dlEZ2 N5 WREHKE
HHICRETE, ERMROBBOAZBRTLII LN
WRETH 5205, BIBOWRINEEL 25, ZD720,
JRHT D B R T AR e & BEAE AT HI i 0 8 % FEEICE
BL, 2ZEROMN L3R E2ME L7

ST ORER, HIAG LA 2 BT HI il
BEZ, BENERT 7 F U RICHLTEICEETH
D, fEln & IMOL LR R D 7. BRI, 2
doses # o HI fifi 1.5 (S2/50) (2343 2 SER ORI FIZ,
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DVWTIIEEERRD LMo HL, AHS3) 2D
WT D, lstdose (S1/S0) B & UF2nd dose (S2/S1)
TOHIMli LA T 2 EMOMPIEETHY, &
NPT DX ) IR TE S, Ist doselZ & % HI i
B (S1/50) &, ELREBELD, ERRBIBIF, —
7, 2nd doselZ & % HIMM L& (S2/S1) &, 41
VR, EFRBIMELTH o7z, ZD729, 1st dose
& 2nd doseDEE % Bl 24 BT 5 LAERMOR R IZ
HRE %D, 2 doses HEMEIC X 5 HIMM L5 (S2/S0)
A 5BHL Ist does & 2nd dosell BT BERDOR) R IZ
EWIHBHEHINERT S, 29 L% AHI)
THCHENL DX, EER O HIM L X VAEHET
bolzZ &, FIZ2EE - 3B ITB VW TIIEMERT O
HIUfifRE S BN oS LR E L7 d e #E 2
Y O3

DEoZ EHs, (10 RETIRIARIBEIE, (2)
L REOTFHRILEIZORIBL D B, HEEI %L
W2 - 3mIBE DR, (3) BENRICBIBH
HISEDZEIFEERBOATIHITEXT, Fkds 0
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WER L BE T 2M O DORTFIHELTWS, (4)
T2 F T ARBREIIBWTIE, BEN KL E
WMOMEIHLEE LTS, EEZOLNS.

AWrgelE, EAMNAMREHS (R - FEEGER
FHE) (A I VIV F2IELDE LR, REOTFHE
M OBORIHE BT 2 SATEFIE (%R BEHE
K] O—HELTITbORIZLDTH 5.
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Immunogenicity of Trivalent-Inactivated Influenza vaccine Among Children Less Than 4 Years old

Shin IRIE", Megumi FUJIEDA?, Kazuya ITO*?, Motoki ISHIBASHI”, Teruhisa TAKAMIZAWA?,
Toyokazu ISHIKAWA®, Yoshio TAKASAKI?, Shizuo SHINDO?, Takashi YOKOYAMA?,
Yuji YAMASHITA?®, Kyoko SHIBAOQ),_ Hideki KOYANAGI"”,

Akiko MAEDA? & Yoshio HIROTA?

"Kyushu Clinical Pharmacology Research Clinic, ?Department of Public Health, Osaka City University Faculty of
Medicine, *Division of DM & Biostatistics, Mediscience Planning Inc, “Research Foundation for Microbial Disease of
Osaka University, Takasaki Pediatric Clinic, ®Shindo Pediatric Clinic, "Yokoyama Pediatric Clinic,
¥Y amashita Pediatric Clinic, *Shibao Pediatric Clinic, Dodo Clinic

We studied the immunogenicity of trivalent-inactivated influenza vaccine. Subjects were 259 children
under 4 years old who visited six pediatric clinics to undergo influenza vaccination. Age distribution was 64
aged <1.0, 65 aged 1.0-1.9, 64 aged 2.0-2.9, and 66 aged 3.0-3.9 years, including subjects who had been pre-
viously vaccinated within the last three years, 0% (0/64) aged <1.0, 26% (17/65) aged 1.0-1.9, 72% (46/64)
aged 2.0-2.9, and 77% (51/66) aged 3.0-3.9 years old. Two doses of vaccine were given subcutaneously four
weeks apart. Dosage was 0.ImL for children under 1 year old, while for children aged one year or older,
dosage was 0.2mL, based on standard Japanese recommendations. To measure hemagglutination inhibition
(HI) antibody titer, triplet sera were obtained before vaccination (S0), 4 weeks after the first vaccination (S1),
and 4 weeks after the second vaccination (S2). The geometric mean of HI antibody titer, the response pro-
portion (titer rise=4-fold), and the achievement proportion (postvaccination titer =1 : 40) were calculated by
age group. Analysis of variance was used to estimate the independent effect of age and prevaccination titer
on antibody increase. The geometric means of HI antibody titer were lower among the two younger age
groups than among the two older age groups, regardless of vaccine strain or when blood samples were col-
lected. The achievement proportion after 2 doses of vaccine in the <1.0, 1.0-1.9, 2.0-2.9, 3.0-39 year age
groups were 38%, 58%, 89%, and 85% against A (H1) ; 52%, 54%, 81%, and 73% against A (H3) ; and 23%,
49%, 67%, and 71% against B. Regarding the analysis of variance, prevaccination titer consistently indicated
strong effects on antibody increase, regardless of vaccine strain or combination of paired sera. After two
doses of vaccine (S2/S0), significant effects of age on antibody induction were shown against A (HI) and B
(p=0.000 and 0.002). Thus, the immunogenicity of trivalent-inactivated influenza vaccine was strongly influ-
enced by prevaccination titer and age. Even two doses of vaccine did not induce a protective antibody level
in about 50 to 80% of subjects among infants aged <1.0 year, and 40 to 50% among children 1.0-1.9 year

old.
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