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153 ( 5

1 2 3 4
2013 9 2018 12

GMT: geometric mean titer
sero-protection proportion
fold-rise, GMTR: GMT ratio

Sanofi Pasteur USA

1.
1 2 3 4
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B OPV/(s) IPV/(w) IPV(w) IPV(w)
C DPT-IPV(s) DPT-1PV(s) IPV(w) IPV(w)
D IPV(w) IPV(w) DPT-IPV(s) DPT-1PV(s)
OPV(s)... )
IPV(W)... )

DPT-IPV(s)...
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2012/2013 1
7
10 1,570
629 40.1% 2013 1 2013 5 588
93.5% 2012/2013
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effectiveness 1
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82%
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4 1 2012 5 9
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588 2013 4
3
4 2 7
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2
389 66.7% 1
2012 11
2012 10
3 2
351 59.7%
2 2012 12
2
2012 11 2
4 47
2013 1
2013 2
2012/2013
1 7
1
1
effectiveness 1
1-0.06 x 100=94%
1-0.41 x 100=59%
2
effectiveness
1 1-0.06 x 100=94%
1-0.42 x 100=58%

2012/2013

effectiveness

1 94% 59%
93.6%
2012/2013
66.7% 2011/2012
51.5%
2012/2013
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25.9% 3 1
2012/2013
2012 11 2013 1
2013 2
A 2013
2 B
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controlled clinical trials
6 7
83% 95%
69 91% H3N2
H1N1 B 3
3 trivalent

inactivated vaccine
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42 6
1
1
6 2
RCT 2
94%
Mori M, Hasegawa J,

Matsushima A, Ohnishi

Tsutsumi H. Effectiveness of influenza
vaccine in children in daycare centers of

RCT

2
1
4
1
59%
Showa S,
H, Yoto Y,

Sapporo. Pediatr Int 2013; in press.
Osterholm MT, Kelley NS, Sommer A,
Belongia E. Efficacy and effectiveness of
influenza vaccines: a systematic review
and meta-analysis. Lancet Infect Dis

2012; 12: 36-44.

2012; 39: 79-83.

2011/2012
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2010; 13: 132-138.

Mori M, Hasegawa J, Showa S,
Matsushima A, Ohnishi H, Yoto Y,
Tsutsumi H. Effectiveness of influenza
vaccine in children in daycare centers of
Sapporo. Pediatr Int 2013; in press.
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1 2012/2013

(%) (%) 95% P
1 29 1 6,027 6.1 12 4 2105 69.4 0.06 0.01,058  0.015
2 85 8 17370 168 25 3 5082 216 0.82 0.22,3.08  0.764
3 88 7 18,161 141 35 5 7,020 26.0 0.53 0.17,1.68  0.283
4 79 4 16377 8.9 32 3 6,494 16.9 0.56 012,252  0.449
5 55 2 11477 6.4 43 4 8647 16.9 0.35 0.06,1.91  0.225
6.7 56 1 11,806 3.1 49 5 9862 18.5 0.16 0.02,1.40  0.098
392 23 81218 103 106 24 39210 224 0.41 0.23,073  0.032
>365.25>100
201272013
4
95% P

1 0.06 0.01, 0.73 0.027

2 0.80 0.20, 3.15 0.747

3 0.52 0.15, 1.78 0.298

4 0.72 0.13, 4.00 0.704

5 0.36 0.07, 2.01 0.245

6,7 0.16 0.02, 1.37 0.094

0.42 0.23, 0.76 0.004

0.79 0.66, 0.96 0.017

0.67 0.38, 1.20 0.182

1.04 0.94, 1.15 0.485

1.49 0.99, 2.25 0.059

0.76 0.45, 1.28 0.295

0.81 0.52, 1.25 0.331
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62 (2006) 941-953.

Gomez, dJ.Gutierrez V, Laguna A.

Vigilancia de influenza y otros virus

respiratorios(OVR), Peru, SE 15 del 2013.

Bol. Epidemiol
(Lima).2013;22(15):281-286.

Ministerio de salud de Peru, Oficina
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cobertura de vacunacion de influenza
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Table 1. Geometric Mean Titer and Mean Fold Rise

Characteristics N N Mean Geometric Mean Titer Mean Fold Rise
at 83 Age S0 S1 S2 S3 S1/80 S2/81 S2/80 S3/82 S3/80
A(HIN1)
Entire 53 44 5 32 125 130 62 397 1.0 41*% 057 21*%
S0 Titer
<1:10 7 7 5 5% 403 403 15 % 80* 1.0 80"t 047 307
1:10 11 8 4 10 66 80 28 667 1.2 8ot 047 287
1:20 8 6 5 20 104 123 57 527 1.2 627 047 287
21:40 27 23 5 96 229 218 130 247 0.9 237 067 157
<1:10 7 7 5 5% 40 % 40 % 15 % 80* 1.0 80* 047 307
21:10 46 37 5 42 148 155 82 357 1.0 377 057 197
HI Titer afer 2nd dose in 2010/11 season
< 1:40 7 6 5 7% 30% 33% 13 % 447 11 497 0.4 2.0
21:40 46 38 5 41 155 160 80 387 1.0 397 057 21*%
TIV in 2011/12 season
No 14 14 4 30 145 152 59 497 11 517 047 207
Yes 39 30 5 33 118 123 63 367 1.0 371 057 21t
Age
3 yrs. 12 11 24 127 143 58 537 11 6.0° 047 237
4 yrs. 12 10 48 151 160 92 327 11 347 067 15
5 yrs. 11 8 29 97 97 34 337 1.0 337 057 267
6 yrs. 18 15 32 127 127 70 407 1.0 407 057 217
A(H3N2)
Entire 58 178 208 113 30° 127 367 057 197
S0 Titer
<1:10 2 1 4 5% 20 % 40 % 10% 4.0 2.0 8.0 0.3 2.0
1:10 1 1 4 10 40 80 20 4.0 2.0 8.0 0.3 2.0
1:20 17 15 4 20 98 115 58 497 12 587 057 297
21:40 33 27 5 124 288 320 191 237 11 267 067 157
<1:10 2 1 5% 20 % 40 % 10 4.0 2.0 8.0 0.3 2.0
>1:10 51 43 5 64 104 222 120 307 11 347 067 197
HI Titer afer 2nd dose in 2010/11 season
<1:40 19 14 5 52 133 149 66 * 267 11 297 057 167
21:40 34 30 5 63 209 251 146 337 1.2 407 067 217
TIV in 2011/12 season
No 14 14 4 108 % 200% 290 168 277 1.0 271 067 167
Yes 39 30 5 47 149 184 94 327 12t 397 057 21t
Age
3 yrs. 11 80 285 320 150 367 11 407 057 237
4 yrs. 10 38 127 143 98 347 11 387 0.7 257
5 yrs. 8 43 141 193 87 337 14 457 057 2.0
6 yrs. 15 77 187 210 116 2471 11 27% 057 14
B
Entire 30 91 920 46 307 1.0 307 057 157
S0 Titer
<1:10 6 5 4 5% 45 57 26 907 1.3 1137 0.5 5.3
1:10 5 4 5 10 80 92 40 8.0 11 9.2 0.4 4.0
1:20 7 5 5 20 119 88 30 597 0.7 447 0.3 15
21:40 35 30 5 53 99 98 55 197 1.0 187t 067 11
<1:10 6 5 4 5% 453% 57 26 907 1.3 1137 0.5 5.3
2110 47 39 5 38 100 95 50 267 1.0 257 057 137
HI Titer afer 2nd dose in 2010/11 season
< 1:40 32 28 5 26 75 753 383 297 1.0 297 057 157
21:40 21 16 5 39 123 119 64 327 1.0 317 057 157
TIV in 2011/12 season
No 14 14 4 30 108 108 40 367 1.0 367 047 1.3
Yes 39 30 5 31 86 84 49 28t 1.0 287 067 167
Age
3 yrs. 11 25 101 113 51 407 11 457 047 21t
4 yrs. 10 32 76 76 43 247 1.0 2.4 0.6 1.2
5 yrs. 8 38 91 103 62 247 11 27*% 0.6 1.5
6 yrs. 15 29 97 80 38 337 0.8 271 057 14

p<0.05 in Wilcoxon signed rank test for comparisons within a category +: and in Wilcoxon rank sum test or Kruskal-Wallis rank test for comparisons

among categories ¥.



Table 2. Seroresponse Proportion

Table 3. Seroprotection Proportion

Characteristi N N S1/80 S2/80 $3/80 Characteristics N N S1 s2 83
aractenistics at 83 n (%) n (%) n (%) atS3  n (%) n (%) n (%)
A(HIND) A(HIND)
Entire 53 44 33 (62) 34 (64) 12 (27) Entire 26 21 22 (85) 23 (88) 11 (52)
S0 Titer S0 Titer
<110 7 7 6 (86) 6 (86) 3 (43) <110 7 7 5 (71) 5 (7)) 1(14)
1:10 11 8 9 (82) 10 (91) 4 (50) 110 11 8 9 (82) 10 (91) 4 (50)
1:20 8 6 8 (100) 8 (100) 3 (50 1:20 8 6 8 (100) 8 (100) 6 (100)
21:40 27 23 10 (37) 10 (37) 2 (9
<110 7 7 6 (86) 6 (86) 3 (43) <1:10 7 7 5 (71) 5(71) 1(14)
21:10 46 37 27 (59) 28 (61) 9 (24) 1:10, 1:20 19 14 17 (89) 18 (95) 10 (71)
HI Titer afer 2nd dose in 2010/11 season HI Titer afer 2nd dose in 2010/11 season
<1:40 7 6 4 (37 5 (71 117 <1:40 7 6 47 5(71) 0 (0
>1:40 46 38 29 (63) 29 (63) 11 (29) =1:40 19 15 18 (95) 18 (95) 11 (73)
TIV in 2011/12 season TIV in 2011/12 season
No 14 14 11 (79) 12 (86) 4 (29) No 6 6 6 (100) 6 (100) 3 (50)
Yes 39 30 22 (56) 22 (56) 827 Yes 20 15 16 (80) 17 (85) 8 (53)
Age Age
3 yrs. 12 11 9 (75) 10 (83) 327 3 yrs. 7 6 7 (100) 7 (100) 3 (50)
4yrs. 12 10 7 (58) 6 (50) 110 4yrs. 4 2 4 (100) 4 (100) 2 (100)
5 yrs. 11 8 7 (64) 6 (35) 2 (25) 5 yrs. [ 6 4 (67) 4(67) 3 (50)
6 yrs. 18 15 10 (36) 12 (67) 6 (40) 6 yrs. 9 7 7(78) 8 (89) 3 (43)
A(H3N2) A(H3N2)
Entire 53 44 23 (43) 30 (37) 12 (27) Entire 20 17 16 (80) 20 (100) 11 (65)
S0 Titer S0 Titer
<1:10 2 1 2 (100) 2 (100) 0 () <1:10 2 1 0(0) 2 (100) 0 (0
1:10 1 1 1 (100) 1 (100) 0 () 1:10 1 1 1 (100) 1 (100) 0 ()
1:20 17 15 11 (65) 12 (71) 6 (40) 1:20 17 15 15 (88) 17 (100) 11 (73)
>1:40 33 27 9 (27) 15 (45) 6 (22)
<110 2 1 2 (100) 2 (100) 0 () <1:10 2 1 0 (0 2 (100) 0 ()
21:10 51 43 21 (41) 28 (53) 12 (28} 1:10, 1:20 18 16 16 (89) 18 (100) 11 (69)
HI Titer afer 2nd dose in 2010/11 season HI Titer afer 2nd dose in 2010/11 season
<1:40 19 14 6 (32) 8 (42) 3(21) <1:40 8 7 5 (63) 8 (100) 47
>1:40 34 30 17 (30) 22 (65) 9 (30) 2140 12 10 11 (92) 12 (100) 7 (70)
TIV in 2011/12 season TIV in 2011/12 season
No 14 14 6 (43) 6 (43) 3 (21 No 2 2 1 (50) 2 (100) 1 (50)
Yes 39 30 17 (44) 24 (62) 9 (30) Yes 18 15 15 (83) 18 (100) 10 (67)
Age Age
3 yrs. 12 11 5 (42) 6 (50) 327 3 yrs. 4 4 4 (100) 4 (100) 3 {75
4 yrs. 12 10 8 (67) 8 (67) 3 (30) 4 yrs. 7 6 4 (67 7 (100) 4 (67
5 yrs. 11 8 5 (45) 8 (73) 3 (38) 5 yrs. 6 5 6 (100) 6 (100) 3 (60)
6 yrs. 18 15 5 (28) 8 (44) 3 (20 6 yrs. 3 2 2 (67) 3 (100) 1 (30)
B B
Entire 53 44 26 (49) 26 (49) 9 (20) Entire 18 14 16 (89) 17 (94) 9 (64)
S0 Titer S0 Titer
<1:10 6 5 6 (100) 6 (100) 4 (80) <1:10 6 5 4 (67 5(83) 2 (40)
1:10 5 4 5 (100) 5 (100) 3 (75) 1:10 5 4 5 (100) 5 (100) 3(75)
1:20 7 5 6 (86) 6 (86) 0 (0) 1:20 7 5 7 (100) 7 (100) 4 (80)
>1:40 35 30 9 (26) 9 (26) 2(D)
<110 6 5 6 (100) 6 (100) 4 (80) <1:10 6 5 4(67) 5(83) 2 (40)
21:10 47 39 20 (43) 20 (43) 5(13) 1:10, 1:20 12 9 12 (100) 12 (100) 7(78)
HI Titer afer 2nd dose in 2010/11 season HI Titer afer 2nd dose in 2010/11 season
< 1:40 32 28 16 (50) 16 (50) 8 (29) <1:40 13 11 12 (92) 12 (92) 6 (35)
>1:40 21 16 10 (48) 10 (48) 1(6) 21:40 5 3 4 (80) 5 (100) 3 (100)
TIV in 2011/12 season TIV in 2011/12 season
No 14 14 9 (64) 9 (64) 3 (21 No 5 5 5 (100) 5 (100) 2 (40)
Yes 39 30 17 (44) 17 (44) 6 (20) Yes 13 9 11 (85) 12 (92) 7(78)
Age Age
3yrs. 12 11 6 (50) 7 (58) 4 (36) 3 yrs. 4 4 4 (100) 4 (100) 2 (50)
4 yrs. 12 10 5 (42) 5 (42) 2 (20) 4 yrs. 3 2 2 (67) 3 (100) 2 (100)
5 yrs. 11 8 5 (45) 5 (45) 0 () 5yrs. 4 2 4 (100) 4 (100) 1 (30)
6 yrs. 18 15 10 (36) 9 (30) 3 (20 6 yrs. 7 6 6 (86) 6 (86) 4 (67
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Table 1 Characteristics of patients with hematological malignancy

Characteristics

Patients
(N = 50)

Age
Median (range)

Gender
Male

Prevaccination titer
<1:10
1:10-1:20
>1:40

Underlying disease
Lymphoma
Acute leukemia
Myeloma
MDS"

Aplastic anemia

Other”

Chemotherapy®
Steroid
Immunosuppressive agent
Anticancer agentd
Rituximab

Chemotherapy by Underlying disease
Lymphoma
Steroid
Immunosuppressive agent

Anticancer agentd
Rituximab

Acute leukemia
Steroid
Immunoesuppressive agent

Anticancer agentd
Rituximab

Myeloma
Steroid

59

20

46

21

N DN W 00

29

16
11

21
15

13
10

= DN W

oo

(21-83)

"40)

"92)
)
()

42)
"28)
16
©
()
@

"58)
12
"32)
"22)

"100)
71)
10
62)
48

"100)
657
21
14)
™

100)
"50)

Note; Number in parentheses is expressed as percentage if not otherwise specified.

* MDS (myelodysplastic syndrome)

® Other includes chronic myelogenous leukemia and myelofibrosis.

¢ Each tratment is not mutually exclusive.

d . . o
Anticancer agents does not include rituximab.



Table 2 Immunogenicity of monovalent 2009 influenza A (H1N1) vaccine on hematological malignancy patients

GMT MFR SR sP
> > > 1 > 1
0 - 2 S1/50 52/50 S1/S0> 4 S2/S0> 4 S1> 1:40 S2> 1:40
Category N n__ (%) n__ (%) n_ (%) n__ (%
Entire sample 50 6 13 22 2.3 3.9 16 " (32) 277 (54) 13 727 22 " (46)
Age
21-59 27 6 16 27 23 * 4.3 9 "33 157 (56) 8 "(32) 12 7 (48)
60-83 23 5 11 18 2.4 * 3.2 7 7 (30) 127 (52 5 "(22) 10 7 (44)
Gender
Male 20 7 26t 43 f 40 * t 65 * f 107 (50) ** 137 (65) 8 T(44) *x 12 "(67) **
Female 30 5 8 14 1.6 * 2.8 * 6 7 (20) 147 (47 5 " 10 7 (33)
Prevaccination titer
<1:10 46 5 1 13 22 25 * f 44 * 16 " (35) 277 (59) 13 "(28) 22 " (48)
1:10-1:20 2 10 7 10 0.7 1.0 0 0 0 0
21:40 2 57 57 80 1.0 1.4 0 0 - -
Underlying disease
Lymphoma 21 5 + 7 + 10 t 14 020 * v 2700 ** 77@3) = 2 "10) ** 4 "(19) **
Acute leukemia 14 6 13 30 20 * 4.6 5 7 (36) 9 " (64) 3 "3 8 " (62
Myeloma 8 5 20 48 4.0 9.5 4 7 (50 6 " (75) 4 "(50) 6 " (75
MDS* 3 5 40 40 8.0 8.0 3 7ao0) 3 "(o0) 2 "67) PRECH)
Aplastic anemia 2 20 20 40 1.0 2.0 0 0 0 0
b . - - v v
Other 2 5 320 160 64.0 * 32.0 2 (100) 2 (100) 2 (100 2 (100)
Chemotherapy®
Steroid 29 6 10 18 17 * ¢ 29 * v 67@) 1176 1 5 709 10 " 37
Immunosuppressive agent 6 8 13 25 1.6 3.2 17an 2 " (33 1 7o) 2 " 40
v v v v
Anticancer agent” 16 5 8 t 11 § 15 21 0 f 2 (13 § 5 B 3 2 13 4 (25)
Rituximab 1 6 6 f 8 t 10 P13 0 179 1 o0 0
Note: GMT (geometric mean titer); MFR (mean fold rise); sR (seroresponse proportion); sP (seroprotection proportion), those with S0 > 1:40 were excluded.
* MDS (myelodysplastic syndrome)
bOther includes chronic myelogenous leukemia and myelofibrosis.
¢ Each treatment is not mutually exclusive and comparisons were conducted with absent group.
4 Anticancer agents does not include rituximub.
*P <0.05 in Wilcoxon signed rank test for intra-category comparisons.
1P <0.05 in Wilcoxon rank sum test or Kruskal-Wallis test for inter-category comparisons.
** P <0.05 in ¢ test.
1 P <0.05 in % test (compared with patients who were not or chemot| ics).
Table 3 Association between selected characteristics and Ser oResponse proportion (S0 to S2) (n =46)
Crude Multivariate model 1 Multivariate model 2° Multivariate model 3° Multivariate model 4°
Category sR(%)  OR(95%Cl) P OR(95%Cl) P OR(95%Cl) P OR(95%Cl) P OR(95%Cl) P
Age (yr) 60-83/36-59 5260 0.73(023-228) 0.59  1.58(037-674) 053  152(0.37-637) 056  071(0.18-2.80) 063  0.96(022-415) 095
Gender Female/Male ~ 47/72  034(0.10-1.18) 009  0.60(0.14-2.63) 050
Underlying Disease
Lymphoma +- 3374 0.18(005-061) 001  0.09(0.01-1.12) 006  008(0.01-0.95 0.05 043 (0.08-2.18) 031
Acute Leukemia H- 6951 2.13(055-821) 027 040(0.03-4.83) 047  040(0.03-4.76) 047
Myeloma 4 75/53  271(049-15.1) 025 0.39(0.02696) 0.52  047(0.03-7.71) 0.59
Chemotherapy
Steroid H- 4176 0.22(0.06-:0.76) 0.2 075 (0.11-4.93)  0.76
Immunosuppressive Agents +- 40/58 0.48 (0.07-3.17)  0.45 0.42(0.04-4.49) 047
AnticancerAgents“ +- 3169 0.21(0.06-0.75)  0.02 0.56 (0.08-3.84)  0.55
Rituximab H- 10068 0.05(0.01-045) 0.1 008 (0.01-0.86)  0.04  0.09(0.01-1.04) 0.05

Logistic regression model. Cl: confidence interval; OR: odds ratio
* Model include age, sex, lymphoma, acute leukemia, and myeloma, *Modelinclude age, lymphoma, acute leukemia and myeloma. Model include age, steroid, immunosuppressive agents, anticancer

agents and rituximab. *Model include age, lymphoma and rituximab, * Anticancer agents doss not include rituximub.

Table 4 Association between selected characteristics and Ser oPr atection proportion (after S2) (n = 46)

Crude Multivariate model 1’ _Multivariate model 2°_ _Multivariate model 3 _Multivariate model 4°
Category sP (%) OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P
Age (yr) 60-83/36-59  44/48 0.83(0.27-2.60) 0.75  2.14(0.42-10.8) 036  1.98(0.41-9.60) 040  093(028-3.11) 091  2.02(0.44-926) 0.37
Gender Female/Male 33/67 0.25(0.07-0.86) ~ 0.03 048 (0.11-2.06) 0.32
Underlying Disease
Lymphoma - 19/68 0.12(0.03-046) 0.01  0.09(0.01-0.94) 0.04  0.07(0.01-0.76) 0.03 0.10 (0.02-0.58) ~ 0.01
Acute Leukemia +- 62/40 240 (0.65-8.86)  0.19 0.66 (0.08-5.46)  0.70 0.66 (0.08-5.27)  0.69
Myeloma +- 75/40 4.50(0.81-25.2)  0.09 0.78 (0.06-10.4)  0.85 1.01 (0.08-12.2)  1.00
Chemotherapy
Steroid +- | 37/57 044 (0.14-1.41)  0.17 L11(0.20-6.08) 091  0.69(0.10-4.71) 0.70
Immunosuppressive Agents +- 40/47 0.77 (0.12-5.06) ~ 0.78 0.57 (0.06-5.51)  0.63 0.88 (0.08-9.99)  0.92
Anticancer Agemg' +- 25/56 0.26 (0.07-0.98)  0.05 0.23(0.04-1.43) 0.12 0.96(0.109.12)  0.97
Rituximab +- 0/58 NA

Logistic regression model. CI: confidence interval; OR: odds ratio
* Model include age, sex, lymphoma, acute leukemia, and myeloma. *Modelinclude age, lymphoma, acute leukemia and myeloma. “Model include age, steroid, immunosuppressive agents and anticancer

agents. “Model include age, lymphoma and anticancer agents. * Anticancer agents does not include rituximub,

Ritximab
P=0.054



Table 5 Reactgenicity of patients with hematological malignancy

after first after second
vaccination vaccination
Oculorespiratory syndrome”
Any 0 "o 4 "9
Red eyes 0o "o 2 9
Facial edema o "0 1 ®
Respiratory symtoms 0 0 3 76
Systemic reactions”
Any 1 © 12 24)
Fever (>37.0°C) 1 12 3 e
Malaise 0o "o 8 e
Myalgia 0 0 5 10)
Headache 0 0 8 16
Rash 0 "o 1 @
Local reactions”
Any 1@ 10 20
Redness 0 0 7 T4
Swelling 0 "o 3 e
Induration 1 @ 3 e
Itching 1 12 5 0
Pain O 1 ©

Note; Number in parentheses is expressed as percentage.
* symptoms within 24hr after vaccination.

b symptoms within 48hr after vaccination.



2012/2013 cohort study

2012/13
36,300
23,125 23,048
0.83
17 (p<0.001) 0.88 12 (p<0.001) 0.81 19 (p<0.01)
1 0.65
35 (p<0.001) 0.78 22 (p<0.001) 0.79 21 (p<0.01)
(p<0.001) (p<0.05)
(p<0.01)
23,125
7,565
11,143 4,340 23,048
2012/13
(2006/2007
2008/2009 )
11,455 16,598

8,247 36,300



66.1% 67.4

52.9

49.5%
36.8

77.4%

0.88
(p<0.01)
0.65

0.78
(p<0.001)

63.7

45.1

87.4% 81.2%

50.4%

45.3% 68.0%

0.83
17 (p<0.001)

12 (p<0.001)
0.81 19
1

35 (p<0.001)
22
0.79

21 (p<0.01)

(p<0.05)

(p<0.01)

(p<0.001)

1/6



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2914 2888 3011 2909 2854 2806 2877 2715 2786 2,721 2988 2980 3,025 3028 3,071 3,070

202 794 1025 169 1854 1766 1,774 1819 1814 1738 1887 1899 1598 1518 1,326 319

(%) 69 275 340 581 650 629 617 670 651 639 632 637 528 501 432 104

46643  ( )
36,300 ( 11455 16598 8247 )
23125 ( 7572 11101 4362 )
637 ( 66.1 67.4 529 )
(%)
1 2
468 3,252 23 3,822 7,565 495
933 4,037 51 6,122 11,143 451
1,035 531 30 2,744 4,340 36.8
2,436 7,820 104 12,688 23,048 44.9
(7565 ) 3,508 3,449 608
(11143 ) 2,960 7,325 858

(4340 ) 928 3,101 311




4-1 (1 )

(3508 3,409 95 4

(2960 2,797 133 30

(928 ) 870 53 5

(3409 1,504 1,813 92

(2797 1,819 852 126

(870 ) 634 185 51

()
(1504 74 1,211 30 189
(1819 81 1,394 34 310
(634 ) 16 486 12 120
4-2 @ )

(828 ) 790 22 16

(319 ) 278 15 26

62 ) 57 5 0

(790 ) 111 653 26

@78 ) 126 126 26

G7 ) 28 25 4

()

11 ) 4 86 1 20
126 ) 11 83 4 28
28 ) 2 14 0 12




5-1 1 )
1)
/)
p
RR(95%CI) VE(95%Cl)
40.7%(1524/3743) 48.8%(1864/3822) 0.83(0.79 0.88) 17(12 21) <0.001
23.7%(1191/5021) 27.0%(1652/6122) 0.88(0.82 0.94) 12(6 18) <0.001
18.0%(288/1596) 22.2%(608/2744) 081(0.72 0.92) 198 28) <0.01
29.0%(3003/10360) 32.5%(4124/12688)  0.89(0.86 0.93) 117 14) <0.001
2)
/)
P
RR(95%Cl) VE(95%Cl)
0.8%(29/3743) 1.2%(45/3822) 0.66(0.41 1.05) 34(-5 59) 0.080
0.6%(28/5021) 0.9%(53/6122) 0.64(041 1.02) 36(-2 59) 0.058
0.4%(7/1596) 0.3%(9/2744) 1340050 358)  -34(-258 50) 0.608
0.6%(64/10360) 0.8%(107/12688) 0.73(0.54 1.00) 27(0 46) 0.054
3
/)
p
RR(95%CI) VE(95%Cl)
14.6%(547/3743) 22.6%(865/3822) 0.65(0.59 0.71) 3529 41) <0.001
13.4%(672/5021) 17.1%(1047/6122) 0.78(0.72 0.86) 22(14 28) <0.001
12.1%(193/1596) 15.3%(420/2744) 0.79(0.67 0.93) 21(7 33) <0.01
13.6%(1412/10360) 18.4%(2332/12688)  0.74(0.70 0.79) 26(21 30) <0.001




5-2 @ )
1)
/)
p
RR(95%CI) VE(95%CI)
8.8%(329/3743) 12.1%(462/3822) 0.73(0.64 0.83) 27(17 36) <0.001
2.1%(106/5021) 2.8%(172/6122) 0.75(0.59 0.95) 255 41) <0.05
1.1%(18/1596) 1.6%(45/2744) 069(040 1.18) 31(-18 60) 0.190
4.4%(453/10360) 5.4%(679/12688) 0.82(0.73 0.92) 188 27) <0.001
2)
/)
p
RR(95%Cl) VE(95%CI)
0.0%(1/3743) 0.1%(3/3822) 0340004 327)  66(-227 96) 0625
0.0%(2/5021) 0.1%(9/6122) 0.27(0.06 1.25) 73(-25 94) 0.126
0.1%(2/1596) 0.0%(0/2744) - - 0135
0.0%(5/10360) 0.1%(12/12688) 051(0.18 1.45) 49(-45 82) 0.230
3
/)
P
RR(95%Cl) VE(95%CI)
1.0%(39/3743) 1.8%(68/3822) 059(0.40 0.87) 41(13  60) <0.01
0.9%(43/5021) 1.1%(70/6122) 0.75(0.51 1.09) 25(-9  49) 0.154
0.5%(8/1596) 0.6%(17/2744) 0.81(0.35 1.87) 19(-87 65) 0.683
0.9%(90/10360) 1.2%(155/12688) 0.71(0.55 0.92) 29(8 45) <0.01




2011/12

H1N1pdm
2010/11
2011/12 cohort study 101 53 48
41.9 188 60 128 42.3 H1N1lpdm
3 0.5 SO
S1 S2
GMT GMTR seroprotection rate SO S1 1 40 SPR
seroconversion rate (S1/SO0 4 S0<1:10 S1 1 40 SCR)
GMT SPR 1,2
GMTR SPR SCR 1.8 49% 14% EMA SCR>40% GMT
2.5 SPR>70% 1 FDA SCR  95%Cliow 40%
SPR  95%Cliow 70% 21 70% 22% EMA
2
H1N1
1.
2 2011/2012
1,2
2009/10 H1N1lpdm
M 101 53
2 48 41.9
3
3 188
H1N1 60 128 42.3
H1N1 H1N1lpdm 3
EMEA FDA 0.5
SO
S1 S2



-40
HI
2.
HI 10 5
GMT SO
S1 GMTR
Wilcoxon Signed Rank Test
SO S1 S2
GMT Wilcoxon rank sum test
Kruskal-Wallis rank test
HI 1 40 seroprotection rate
SPR HI HI
4
HI 110 HlI 1
40 seroconversion rate
(SCR)

X 2test
Fisher’s exact test Mantel-extension method

S2

HI S1 HI 4

HIN1 H3N2
B
3 4 5

HIN1 GMTR SPR

SCR 1.8 49% 14% EMA
SCR>40% GMT 2.5 SPR>70%
1 FDA SCR

95%CIIOW 40% SPR
1

95%CIIOW 70%

2.1 70% 22% EMA
4
SPR SCR
H1N1
SPR
H3N2 GMTR SPR
SCR 2.3 61% 27% EMA
FDA 2
2.2 76% 22% EMA
( 5)
SCR SPR
H1N1
B GMTR SPR SCR
1.2 95% 2% 3
1.3 98% 6% EMA
( 6
SCR
SPR
HIN1

HiN1pdm



3
H1N1pdm SPR
49% 70% 2009/10
5% 9% 2010/11 28% 43
HI1N1
SPR 41 2009/10
2010/11
GMT SPR
GMTR,SCR
GMT SPR GMTR,SCR
2010/11
GMT,SPR
2011/12
90
2010/11
12 (13
11
4 36
2010/11
2011/12
SCR
HIN1 H3N2 B
SPR
SCR
H1N1 SPR

H1N1pdm
HIN1

1,2

1) Otsuka T, Fujinaka H, Kamimura T, et
al. Influenza vaccination in severely
multiply handicapped persons/children.
Vaccine 2006; 24(19): 4096-101.

2) Otsuka T, Fujinaka H, Katsuyama K, et
al. Influenza vaccination for severely
multiply handicapped persons/children
in the 2005-2006 season. Vaccine 2007;
25(23): 4521-4.

3) Hara M, Hanaoka T, Mizushima T, et al.
Diminished immunogenicity to pandemic
H1N1 2009 influenza vaccine in subjects
with severe motor and intellectual
disability. Vaccine 2011; 29: 8323-29.

2013;68:453-460

2.
1)
2009
2013 3 24 26
2)
2010/11

2013 11 30 12 1



HIN1 2011/12
Seroprotective rate Seroconversion rate
1
N SO 17502 n % 95%Cl n % 95%Cl
) (Sl)z (53)2,3 S1/0 ( 0 ) (% hCl )
101 17 31 20 1.8 (P<0.0001) 49 49 38-59 14 14 7-22
53 14 24 16 1.8 (P<0.0001) 23 43 30-58 6 11 4-23
48 21 40 26 1.9 (P<0.0001) 26 54 39-69 8 17 7-30
(P=0.0775) (P=0.0451) (P=0.0318) (P=0.793) (P=0.2794) (P=0.4375)

30 22 17 31 20 1.9 (P<0.0001) 12 55 34-75 3 14 0-28
30-39 23 18 32 19 1.8 (P<0.0001) 12 52 31-73 3 13 0-27
40-49 20 13 30 19 2.3 (P<0.0001) 10 50 28-72 5 25 6-44

50+ 36 19 29 21 1.6 (P<0.0001) 15 42 26-68 3 8 0-17
(P=0.6804) (P=0.9648) (P=0.1832) (P=0.4485) (P=0.7681) (P=0.3896)

1:10 35 5 11 6 2.3 (P<0.0001) 3 9 0-18 3 9 0-18

1:10-1:20 34 14 28 18 2.0 (P<0.0001) 14 41 25-58 9 26 12-41

1:40 32 75 97 82 1.3 (P<0.0001) 32 100 " 100 2 6 0-15
(P<0.0001) (P<0.0001) (P<0.0001) (P<0.0001) (P<0.0001) (P=0.0317)

(HIN1)

85 13 25 16 1.9 (P<0.0001) 35 41 30-53 11 13 7-22

16 62 95 70 1.5 (P<0.0001) 14 88 61-100 3 19 0-38
(P<0.0001) (P<0.0001) (P<0.0001) (P=0.023) (P=0.0007) (P=0.6922)

90 15 29 19 1.9 (P<0.0001) 42 47 36-57 13 14 8-23

11 33 l 48 33 1.5 (P<0.0001) 7 64 31-89 1 9 0-41
(P=0.099) (P=0.708) (P=0.1017) (P=0.1575) (P=0.2878) (P=0.6276)

Wilcoxon signed-rank test
Wilcoxon rank sum test

Kruskal-Wallis rank test



H3N2 2011/12
Seroprotective rate Seroconversion rate
1
N S0 2 n % 95%Cl n % 95%CI
) (s1y? (522 §1/S0 ( hCl') ( )

101 17 39 22 2.3 (P<0.0001) 62 61 52-71 27 27 18-35
53 15 33 20 2.2 (P<0.0001) 27 51 37-64 11 21 10-32
48 19 46 25 2.4 (P<0.0001) 35 73 60-85 16 33 20-47

(P=0.3369) (P=0.1180) (P=0.3589) (P=0.6532) (P=0.0235) (P=0.1437)

30 22 16 40 23 2.6 (P<0.0001) 11 50 28-72 7 32 14-55
30-39 23 18 33 22 1.8 (P<0.0001) 14 61 41-81 4 17 2-33
40-49 20 18 44 21 2.5 (P<0.0001) 15 75 51-92 7 35 14-56

50+ 36 16 39 23 2.4 (P<0.0001) 22 61 43-77 9 25 11-39
(P=0.7793) (P=0.8603) (P=1.0000) (P=0.2053) (P=0.4283) (P=0.5584)
1:10 28 5 12 7 2.4 (P<0.0001) 1 4 1-8 1 4 0-8
1:10-1:20 41 15 41 22 2.8 (P<0.0001) 30 73 58-85 21 51 35-65
1:40 31 61 105 67 1.7 (P<0.0001) 31 100 89-100 5 16 5-34
(P<0.0001) (P<0.0001) (P<0.0001) (P<0.0001) (P<0.0001) (P<0.0001)
(HIN1)
85 17 37 22 2.2 (P<0.0001) 52 61 50-72 20 24 15-34
16 17 50 26 3.0 (P<0.0001) 10 63 35-85 7 44 20-70
(P=0.4584) (P=0.2023) (P=0.3223) (P=05025) (P=0.9205) (P=0.0936)
90 18 39 23 2.2 (P<0.0001) 56 62 51-73 23 26 17-36
11 13 35 18 2.7 (P<0.0001) 6 55 24-83 4 36 11-69
(P=0.1944) (P=0.3722) (P=0.2135) (P=0.2856) (P=0.6215) (P=0.4445)
Wilcoxon signed-rank test
Wilcoxon rank sum test Kruskal-Wallis rank test
B 2011712
Seroprotective rate Seroconversion rate
1
N S0 2 n % 95%ClI n % 95%ClI
) (s1)? (s372° $1/S0 ( h ) ( h
101 59 69 59 1.2 (P<0.0001) 96 95 91-100 2 2 0-7
53 55 67 58 1.2 (P<0.0001) 51 96 87-100 0 0 0-7
48 63 72 60 1.2 (P<0.0001) 45 94 83-99 2 4 1-14
(P=0.2273) (P=0.3085) (P=0.6299)  (P=0.5492) (P=0.6664) (P=0.2234)

30 22 53 75 57 1.4 (P<0.0001) 22 100 " 100 0 0 0-15
30-39 23 71 80 78 1.1 (P<0.0001) 21 91 72-99 1 4 0-13
40-49 20 61 77 59 1.3 (P<0.0001) 20 100 " 100 1 5 0-15

50+ 36 54 57 51 1.0 (P<0.0001) 33 92 78-98 0 0 0-1
(P=0.8045) (P=0.1249) (P=0.3427)  (P=0.0403) ( P=0.2899) (P=0.4275)
1:10 0
1:10-1:20 9 20 40 23 2.0 (P<0.0001) 8 89 68-100 1 11 0-32
1:40 92 65 73 65 1.1 (P<0.0001) 88 96 89-99 1 1 0-6
(P<0.0001) (P=0.0045) (P<0.0001)  (P<0.0001) (P=0.3175) (P=0.1711)
(HIN1)
85 59 71 58 1.2 (P<0.0001) 82 96 0-99 1 1 0-6
16 57 59 66 1.0 (P<0.0001) 14 88 62-98 1 6 0-30
(P=0.4940) (P=0.0932) (P=0.2717) (P=0.0967) (P=0.1291) (P=0.1814)
90 59 71 60 1.2 (P<0.0001) 86 96 9-99 2 2 0-8
11 55 r 58 55 1.1 (P<0.0001) 10 91 59-100 0 0 0-28
(P=0.4146) (P=0.1170) (P=0.2515) (P=0.2708) (P=0.5025) (P=0.7931)

Wilcoxon signed-rank test

Wilcoxon rank sum test

Kruskal-Wallis rank test



HIN1

2011712

Seroprotective rate

Seroconversion rate

N SO $1/50? n % 95%Cl n % 95%Cl
) (Sl)z (32)2,3 ( ) ( hCl)
188 20 43 27 2.1 (P<0.0001) 132 70 64-77 41 22 16-27
60 18 43 27 2.5 (P<0.0001) 43 72 60-83 19 32 20-43
128 22 43 27 2.0 (P<0.0001) 89 70 62-73 22 17 11-24
(P=0.1564) (P=0.8823) (P=0.8918) (P=0.0704) (P=0.7654) (P=0.025)

30 25 22 49 32 2.2 (P<0.0001) 18 72 50-88 8 32 28-72
30-39 63 23 47 31 2.0 (P<0.0001) 48 76 63-87 13 21 11-33
40-49 52 22 48 27 2.2 (P<0.0001) 41 79 65-89 13 25 14-39

50+ 48 16 33 20 2.1 (P<0.0001) 25 52 37-67 7 15 6-28
(P=0.2894) (P=0.0650) (P=0.0971) (P=0.7481) (P=0.0147) (P=0.3402)
1:10 44 5 20 10 4.1 (P<0.0001) 16 36 22-51 16 36 22-51
1:10-1:20 69 16 32 20 2.1 (P<0.0001) 41 59 48-71 16 23 13-33
1:40 75 60 87 65 1.4 (P<0.0001) 75 100 100 9 12 5-19
(P<0.001) (P<0.001) (P<0.001) (P<0.001) (P<0.0001) (P=0.0075)
Wilcoxon signed-rank test
Wilcoxon rank sum test Kruskal-Wallis rank test
H3N2 2011/12
Seroprotective rate Seroconversion rate
1
N SO S1/50? n % 95%Cl n % 95%Cl
) (Sl)z (52)2.3 ( b hCl') ( o )
188 24 54 41 2.2 (P<0.0001) 143 76 70-82 41 22 16-28
60 27 66 47 2.4 (P<0.0001) 49 82 70-90 15 25 15-38
128 23 49 38 2.2 (P<0.0001) 94 73 65-81 26 20 13-22
(P=0.4189) (P=0.0927) (P=0.3945) (P=0.8092) (P=0.2177) (P=0.4681)

30 25 19 56 40 2.9 (P<0.0001) 18 72 51-88 5 20 7-41
30-39 63 23 54 40 2.4 (P<0.0001) 50 79 67-89 15 24 14-36
40-49 52 31 60 41 1.9 (P<0.0001) 43 83 70-92 11 21 11-35

50+ 48 22 46 42 2.1 (P<0.0001) 32 67 52-80 10 21 10-35
(P=0.2652) (P=0.5132) (P=0.9916) (P=0.3539) (P=0.2420) (P=0.9716)

1:10 35 5 22 13 4.4 (P<0.0001) 10 29 22-51 10 29 22-51

1:10-1:20 71 16 42 33 2.6 (P<0.0001) 51 72 47-71 24 34 13-33

1:40 82 68 99 79 1.5 (P<0.0001) 82 100 " 100 7 9 5-19
(P<0.0001) (P<0.0001) (P<0.0001) (P<0.0001) (P<0.0001) (P=0.0005)

Wilcoxon signed-rank test
Wilcoxon rank sum test

Kruskal-Wallis rank test



B 2011/12
Seroprotective rate Seroconversion rate
1
N S0 2 n % 954%Cl n % 95%ClI
) (S12 (s2)%* S1/S0 ( ) ( h 4Cl)
188 79 101 96 1.3 (P<0.0001) 184 98 96-100 12 6 3-11
60 72 102 99 1.4 (P<0.0001) 59 98 9-100 6 10 4-21
128 82 100 95 1.2 (P<0.0001) 125 98 95-100 6 5 2-10
(P=0.1003) (P=0.9224) (P=0.8264) (P=0.2848) (P=0.7643) (P=0.1648)

30 25 66 103 100 1.6 (P<0.0001) 25 100 " 100 5 20 6-36
30-39 63 75 94 93 1.3 (P<0.0001) 61 97 92-100 3 5 0-11
40-49 52 81 104 97 1.3 (P<0.0001) 50 96 91-100 3 6 0-12

50+ 48 90 104 99 1.2 (P<0.0001) 48 100 " 100 1 2 0-6

(P=0.2684) (P=0.8277) (P=0.9933) (P=0.58717) (P=0.4478) (P=0.0228)
1:10 0
1:10-1:20 4 20 160 67 8.0 (P<0.0001) 4 100 " 100 3 75 33-100
1:40 184 81 100 97 1.2 (P<0.0001) 180 98 96-100 9 5 2-8
(P=0.0004) (P=0.6421)) (P=0.3888)  (P=0.0002) (P=1.000) (P<0.0001)

Wilcoxon signed-rank test
Wilcoxon rank sum test

Kruskal-Wallis rank test



2012/13

2006/07 4
2012/13
N=2333
4 A 12.9% B 5.2%
A B A 45%
(95%CI: 20 61%) B 15% 95%ClI:-50 52% 1
A 0.82 B
A B
2006/07
4
2006/07
A
53% 2007/08 A
H5N1 H7N9 68% 2008/09 A 40%
2009 2009/10
2010/11
A
33% B 14%
2011/12 A -1%
B -T%
4
2012/13
2004/05 24

2005/06 1 6



A 2013 1 2
2012
10 12
2013 1 3
B
B
1
A
A
STATA version 10
1.
4
24 1 6
A
2012 10 1
2458 2333
94.9%
93.5% 98.6% 97.2% 98.4%
1
2.
2012 10 1 12 31 1
1320 4
57.4%(23 59.3% 22 61.4% 20
57.9% 19 55.6% 18
44.8%
2 1
58.7% 58.6% 57.9% 53.9%

P=0.007 4 (1-3 )
(4-6 )
60.0% 55.1%
Chi-square 5.63, P=0.018

3.
A B
70
166 74 153 B
64 91.4% 157
94.6% 70 94.6% 143 93.5%
4 4 A
300 129% B 121
5.2% A B
8
Flu 4 13
13
4
5 A
B

A :chi-square

5.97 P=0.015 B :chi-square 3.64 P=0.056

4,
A B
1 2 A
3 4
B
7
9
5.
6
A
6.
4
7 A



(P=0.016) B
(P=0.220)

A
0.55 B 0.85

45% (95%CI: 20 61%) 15%
95%CI: -50 52%

7.
9 1 A
0.82
B 0.99
A
A
A OR
0.42 B
B OR
0.27
8.
A B
10 A B
40%
3%
9.
A B
11
oneway ANOVA A
P=0.982 B P=0.221
Post Hoc Scheffe
B 3
P=0.050 P=0.027
P=0.008
10.

12

A B
(A :P=0.355 B :P=0.829)
2012/13
A(H3N2)
2013 3 29
4,533
AH1pdmO09 2 93
AH3 85 3,861 B 13
579 B Yamagata
Victoria 2
3 2
@
2011/12
@ 2011/12

A -1% (95%CI: -45
30%) B -7% 95%ClI:-70 32%

2012/13
A 45% (95%CI: 20 61%) B 15%
95%Cl: -50 52% A
2011/12
AH3N2) A/ /210/2009(H3N2)
2012/13

A/Victoria/361/2011 (H3N2)
®
2012/13
AJ/California/7/2009
(HIN1)pdmO09 A/Victoria/361/2011 (H3N2)
B/Wisconsin/1/2010 Yamagata

95 98 100
A(H3N2)
A 45%
A B
2011/12 2012/13
A(H3N2) B



4

22
61.4% 23 59.3% 24
57.4%

97%
1

http://www.nih.go.jp/niid/ja/flu-m/flu-iasrs/34
03-pr3991.html

2.
http://www.nih.go.jp/niid/images/iasr/arc/gv/1
112/datal112.2j.pdf
3.http:/lwww.nih.go.jp/niid/ja/iasr-sp/2124-rel
ated-articles/related-articles-393/2906-dj3933
.html

1)

2012/13

25 6 30
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2012 19%

Centers for Disease Control and
Prevention (CDC)

20

2013 11 2014 5
30
30
HA
HA ®
A/
/7/2009(H1N1)pdm09 A/
/50/2012(H3N2) B/ /2/2012
HA
15u g 0.5ml 1
48
S0
4~6 (S1) 4~5 (S2) 3



-80

(HI 4

1:40

\E

logistic-regression model S0/S1  S0/S2

sero-response rate
sero-protection rate OR
95 (95 CD
<1:10
1:40 HI 1:10
4
2015 2

26 5

1)

1)

HA

Nakashima K, Misawa M, Narita M,
Kobayashi H, Matsunuma R, Asai
N,Katsurada N, Makino H, Ohkuni Y,
Kaneko N, Aoshima M. A case of small
cell lung cancer with recurrence of
solitary pancreatic metastasis detected
by FDG-PET/CT. Int Canc Conf J
2012:2;107-110

bevacizumab 53
2012 11



2012/2013

43

24

109 66
43.5
87
16
45
36 6
56 31 46.3
6.7 /
32 368 TNF
a 24 27.6
31 35.6%
11 5 24 12 20
05ml 1
2 2 1) Yoshie Hagiwara et al. Infliximab and/or
1 immunomodulators inhibit immune
2 1 3 responses to trivalent influenza
3 25 4



vaccination in adults with inflammatory
bowel disease. JCC, 2013.



124

B seroprotection rate

184
2005-06
1 1
22 seroprotection rate
PR A(H1IN1) 47.3% A(H3N2)
72.0% B 33.0%

10

40%
61
A/California/7/2009
A/Victoria/210/2009  B/Brisbane/60/2008
0.5mL 3-4 2
4 22 HI

2012-13
22 A(H3N2)
2
2011
2012-13
124 43 81
76.9+ 8.19 114
3
2012-13
4 HI
22 A(H3N2)
B PR Table 124
‘ 61-75 47 ‘ 76-102
77 ¢ 76-102
A(H1N1)pdmo9 PR ' 6175 °
124
1 10 ‘
1 10 ‘
110 22
HI PR
1 10 °
4 PR
30.6-57.3% 2012-13



1 2005-06
AH3N2) B
4 PR 22

1) Masahide M, Seisho T, Naoko K, Yoshio U,
Chise M, Kazumi A, Hiromi S, Toshihide
A. Prevaccination antibody titers can
estimate the immune response to
influenza vaccine in a rural
community-dwelling elderly population.
Vaccine 2012; 30: 1101-1107.



Table. Pre-vaccination serological measures and post-vaccine response in all subjects.

hemagglutination inhibition (HI) antibody titers®

before vacc. p-value’ 4 weeks after vacc. p-value” 22 weeks after vacc.
(95% Cl) beforevs 4 weeks after (95% Cl) 4 weeks vs 22 weeks (95% Cl)
A(HIN1)pdm09 12.2(10.1-14.6) 0.01 37.0(29.5-46.4) 001 21.4(17.5-26.2)
A(H3N2) 18.6 (15.2-22.8) 0.01 41.8(33.7-51.9) 001 34.0(28.2-41.1)
B 7.35(6.57-8.23) 001 18.6 (15.7-22.0) 001 159 (13.7-18.5)
seroprotection rate (PR, %)
before vacc. p-value™ 4 weeks after vacc. p-value™ 22 weeks after vacc.
(95% Cl) beforevs 4 weeks after (95% Cl) 4 weeks vs 22 weeks (95% Cl)
A(HIN1)pdm09 21.8(14.5-29.1) 0.01 55.6 (46.9-64.4) 0.05 36.3(27.8-44.8)
A(H3N2) 33.9(25.6-42.2) 0.01 57.3 (48.6-66.0) 100 52.4 (43.6-61.2)
B 6.45 (2.13-10.8) 001 30.6 (22.5-38.7) 0.820 21.8(14.5-29.1)

# : Expression with geometric mean titers
p-value* ; the Wilcoxon signed rank sum test
p-value** ; McNemar's Chi-squared test

Data in parentheses are 95% confidence intervals (Cl)



20 6
S DTaP

2009 5 2012 12 169 72 97
DTaP crude OR 0.27 0.07-1.09

OR 0.20 0.04-0.97
DTaP
. LAMP
20
DTaP

DTaP
Lot
20
whoop

DTP

PCR



2009 5

2013 10
169 72 97 75
22
157 63 94
73 21 93
2 155
63 92 71 21
90 40%
19
13 10
13.5
13.5 0-39.0
53 30
LAMP 63
84 74
42
60
19.0 0-106.0
30 70
63 92
10.3
9.9 41%
33% “
113 1 ”
DTaP 89
97
DTaP crude OR 0.27

0.07-1.09

OR 0.20 0.04-0.97

conditional logistic regression model

OR unconditional model
DPT OR 0.15
3 0.12
4 0.20
3 4
OR 0.47

Sensitivity analyses

DTaP 100
97
OR
OR OR
conditional model OR
5.8
OR 0.24 5.8-9.1 OR
0.14 9.2 OR 0.11
2008
2009
3
LAMP



DTaP 95%

conditional
model

DTaP
OR 0.27 0.07-1.09

crude

OR 0.20 0.04-0.97
DTaP

1) Okada K, Miyazaki C, Kino Y, Ozaki T,
Hirose M, Ueda K : Phase and
clinical studies of diphtheria —tetanus
-acellular pertussis vaccine containing
inactivated polio vaccine derived from
Sabin strains DTaP-sIPV .Journal of
Infectious Diseases 2013; 208:275-83.

2) Hara M, Okada K, Yamaguchi Y, Uno S,

Otsuka Y, Shimanoe C, Nanri H, Horita
M, Ozaki I, Nishida Y, Tanaka K :
Immunogenicity and Safety after Booster
Vaccination of Diphtheria, Tetanus, and
Acellular Pertussis in Young Adults: an
Open Randomized Controlled Trial in
Japan. Clinical and Vaccine Immunology
20(12): 1799-1804, 2013.

3)

DTaP-IPV,IPV,0PV
36 (4):438-444, 2013
4)
142:1285-1288, 2013

5) THE LUNG

perspective 21(4):42-44, 2013

6)
54:1669-1675, 2013
7)
6 252-260, 2013
8)
3 942-943, 2013
9)
2 24:163-167, 2013
10)
34 290-293, 2013
11)
165-169, 2013
12) 4 DTP+
Q&A
3 358-361, 2013
13) 4 DTP+
Q&A 3
362-363, 2013
2.
1)
17
2013.11.30
1.
2.
3.



n ( % )
median (range) 135 ( 0-39 )
21
5 ( 9 )
5
57 ( 92 )
12 ( 19 )
26 ( 42 )
8 ( 13 )
5( 8 )
0 ( 0 )
1( 2 )
0 ( 0 )
1( 2 )
12 ( 20 )
1( 2 )
0 ( 0 )
47 ( 78 )
3
21 ( 36 )
10 ( 17 )
28 ( 47 )
4
LAMP 6 ( 10 )
32 ( 53 )
22 ( 37 )
3
18 ( 43 )
13 ( 31 )
11 ( 26 )
21
25 ( 40 )
38 ( 60 )
58 ( 98 )
4
0 ( 0 )
0 ( 0 )
\Y4 0 ( 0 )
median (range) 190 ( 0-106 )
30
13 ( 30 )
31 ( 70 )
0 ( 0 )
0 ( 0 )

19




N=71) N=21) P value
n ( % ) n ( %
10 ( 14 ) 4 ( 19 ) 0.003
12 ( 17 ) 0 ( 0 )
19 ( 27 ) 0 ( 0 )
30 ( 42 ) 17 ( 81 )
0 ( 0 ) 0 ( 0 )
median (range) 104 ( 0.5-25.8 ) 8.7 ( 0.3-128 ) 0.104
3 ( 32 ) 7( 33 ) 0.936
8 ( 68 ) 14 ( 67 )
[ T 10 ( 14 ) 3 (14 Yy T o000
5 ( 7 ) 3 ( 14 ) 0.377
19 ( 27 ) 7( 33 ) 0.582
3 ( 4 ) 2 ( 10 ) 0.320
1 1( 1 ) 2 ( 10 ) 0.129
median (range) 99.0 ( 25-839 ) 143.0 ( 25-285 ) 0.061
median (range) 40 ( 1-7 ) 4.0 ( 3-7 ) 0.767
median (range) 254 ( 6.75-280 ) 28.6 ( 4,17-57 ) 0.253
8 ( 12 ) 2 ( 10 ) 1.000
2
DPT 3¢( 4 ) 0 ( 0 ) 1.000
68 ( 96 ) 21 ( 100 )
0 3¢( 4 ) 0 ( 0 ) 0.461
0-3 2 ( 3 ) 4 ( 19 )
4+ 66 ( 93 ) 17 ( 81 )
0-3 5 ( 7 ) 4 ( 19 ) 0.202
4+ 66 ( 93 ) 17 ( 81 )




N=63 N=92
P value
n_ % ) n_( % )
18 ( 29 ) 14 ( 15 ) 0.009
9 ( 14 ) 12 ( 13 )
20 ( 32 ) 19 ( 21 )
15 ( 24 ) 47 ( 51 )
1 ( 2 ) 0( 0 )
median (range) 103 (  05-275 ) 99 ( 03-258 ) 0.431
6 ( 41 ) 30 ( 33 ) 0.270
7 ( 59 ) 62 ( 67 )
19 ( 30 ) 13 ( 14 ) 0.016
13 ( 21 ) 8 ( 9 ) 0.033
22 ( 35 ) 26 ( 29 ) 0.403
12 ( 19 ) 5 ( 5 ) 0.008
9 ( 14 ) 3 3 ) 0.012
median (range) 700 ( 24.75-200 ) 103.0 ( 25-839 ) 0.011
3
median (range) 4 ( 1-7 ) 4 ( 1-7 ) 0.316
median (range) 221 ( 6.2-140 ) 26.7 ( 4.17-280 ) 0.039
3
19 ( 33 ) 10 ( 11 ) 0.001
5 2




DPT unconditional logistic regression model
N=63) N=92) Univariate Age sex adjusted Multivariate*
n_( n_ (% ) OR(  95%CI ) Pvalue OR(  95%ClI ) Pvalue OR(  95%CI ) Pvalue
DPT (1 33 ) 1.00 1.00 1.00
56 ( 89 89( 97 ) 0.27 ( 0.07-1.09 ) 0.065 0.20 ( 0.05-0.84 ) 0.028 0.20 ( 0.04-0.97 ) 0.045
0 (1 33 ) 1.00 1.00 1.00
1-3 8( 13 6 ( ) 057 ( 010-318 ) 0523 040 ( 007-2.38 ) 0.316 0.15 ( 0.02-1.24 ) 0.078
4 48 ( 16 83( 90 ) 0.25 ( 0.06-1.00 ) 0.051 0.18 ( 0.04-0.78 ) 0.021 0.22 ( 0.04-1.05) 0.057
(Trend P=0.020) (Trend P=0.010) (Trend P=0.098)
0-3 15( 24 9( 10 ) 1.00 1.00 1.00
(76 83( 90 ) 0.35 ( 0.14-0.85) 0.021 0.31 ( 0.12-0.80 ) 0.015 052 ( 016-169 ) 0.277
DPT 6( 10 33 ) 1.00 1.00 1.00
54 ( 90 87( 97 ) 031 ( 008-129 ) 0.108 0.23 ( 0.05-1.01) 0.052 0.21 ( 0.04-0.99 ) 0.049
6( 10 33 ) 1.00 1.00 1.00
1-3 8( 13 6( 7 ) 067 ( 012-381 ) 0.649 048 ( 008-2.88 ) 0.420 0.15 ( 0.02-1.28 ) 0.083
46 (77 81( 90 ) 0.28 ( 0.07-1.19) 0.085 0.21 ( 0.05-0.93 ) 0.040 0.22 ( 0.05-1.08 ) 0.063
(Trend P=0.032) (Trend P=0.018) (Trend P=0.108)
0-3 U2 9( 10 ) 1.00 1.00 1.00
46 ( 77 81( 9 ) 037 ( 0.15-0.91) 0.030 0.33 ( 0.13-0.86 ) 0.024 053 ( 016-1.74 ) 0.295
DPT 4( 7 0( 0 ) NA NA NA
54( 93 85( 100 )
4( 7 0( 0 ) NA NA NA
1-3 6( 10 2( 2 )
48 ( 83 83( 98 )
0-3 10( 17 2(2 ) 1.00 1.00 1.00
48 ( 83 83( 98 ) 0.2 ( 0.02-0.55) 0.007 0.12 ( 0.03-0.59 ) 0.009 0.19 ( 0.03-1.12 ) 0.066
2 10
DPT 1( 3 0( 0 ) NA NA NA
29( 97 54 ( 100 )
1( 3 0( 0 ) NA NA NA
1-3 (3 12 )
28( 9 53( 98 )
0-3 2( 1 (2 ) 1.00 1.00 1.00
4 28( 9 53( 98 ) 026 ( 002-304 ) 0286 033 ( 003-390 ) 0375 042 ( 0.03-520 ) 0496
11
DPT 31 0( 0 ) NA NA NA
25( 89 31( 100 )
3( 11 0( 0 ) NA NA NA
1-3 5( 18 1038 )
20( 71 0( 97 )
0-3 8( 29 (3 ) 1.00 1.00 1.00
20( 71 30( 97 ) 0.8 (0.01-0.72) 0.024 0.08 ( 0.01-0.72 ) 0.024 0.07 ( 0.01-1.07 ) 0.056
DPT 5( 13 33 ) 1.00 1.00 1.00
3B ( 88 89( 97 ) 0.24 ( 0.05-1.04 ) 0.057 030 ( 006-142 ) 0.129 0.14 ( 0.03-0.65 ) 0.012
5( 13 33 ) 1.00 1.00 1.00
1-3 3( 8 6( 7 ) 030 ( 004-2.20 ) 0.236 024 ( 0.03-1.89 ) 0175 0.06 ( 0.01-0.43 ) 0.005
32( 80 83( 90 ) 0.23 ( 0.05-1.03 ) 0.054 031 ( 006-151 ) 0.146 0.16 ( 0.03-0.74 ) 0.019
(Trend P=0.060) (Trend P=0.228) (Trend P=0.064)
0-3 8( 20 9( 10 ) 1.00 1.00 1.00
4 32( 80 83( 90 ) 043 ( 015-122 ) 0114 064 ( 020-2.05 ) 0.454 058 ( 0.20-168 ) 0310

*

NA, not applicable



DPT conditional logistic regression model

N=40) N=78) Univariate Multivariate
n_ (% ) n_ (% ) OR( 95%Cl ) P value OR (__ 95%Cl ) P value
DPT 4( 10 ) 3( 4 ) 1.00 1.00
3B( 90 ) 75( 9% ) 0.25 ( 0.02-2.72 ) 0.253 0.15 ( 0.01-1.80 ) 0.133
0 4( 10 ) 3( 4 ) 1.00 1.00
1-3 5( 13 ) 6 ( 8 ) 0.39 ( 0.03-5.54 ) 0.488 012 ( 0.01-1.91 ) 0.133
4 31( 78 ) 69( 88 ) 0.13 ( 0.01-2.11 ) 0.151 020 ( 0.01-473 ) 0.319
(Trend P=0.101) (Trend P=0.249)
0-3 9( 23 ) 9( 12 ) 1.00 1.00
4 31( 78 ) 69( 88 ) 0.27 ( 0.06-1.38 ) 0.117 047 ( 0.04-5.40 ) 0546
DPT 4( 10 ) 3( 4 ) 1.00 1.00
36( 9 ) 73( 9% ) 0.25 ( 0.02-2.72 ) 0.253 0.15 ( 0.01-1.86 ) 0.140
0 4( 10 ) 3( 4 ) 1.00 1.00
1-3 5( 13 ) 6( 8 ) 0.39 ( 0.03-554 ) 0.488 0.13 ( 0.01-2.00 ) 0.142
4 31( 78 ) 67( 88 ) 0.13 ( 0.01-2.11 ) 0151 021 ( 0.01-4.73 ) 0.323
(Trend P=0.101) (Trend P=0.255)
0-3 9( 23 ) 9( 12 ) 1.00 1.00
4 31( 78 ) 67( 88 ) 0.27 ( 0.06-1.38 ) 0.117 0.47 ( 0.04-5.42 ) 0.548
DPT 2( 5 ) 0( 0 ) NA NA
3B5( 9% ) 71( 100 )
0 2( 5 ) 0( 0 ) NA NA
1-3 4( 11 ) 2 3 )
4 31( 84 ) 69( 97 )
0-3 6( 16 ) 2( 3 ) 1.00 1.00
4 31( 84 ) 69 ( 97 ) 0.27 ( 0.06-1.38 ) 0.117 0.48 ( 0.04-553 ) 0558
2 10
DPT o( 0 ) 0( 0 ) NA NA
18 (100 ) 46 (100 )
0 0( 0 ) 0( 0 ) NA NA
1-3 o( 0 ) 1 2 )
4 18 (100 ) 45( 98 )
0-3 0o( 0 ) 1( 2 ) NA NA
4 18 ( 100 ) 45( 98 )
11
DPT 2( 11 ) 0( 0 ) NA NA
17( 89 ) 25( 100 )
0 2( 11 ) 0( 0 ) NA NA
1-3 4( 21 ) 1( 4 )
4 13( 68 ) 24( 96 )
0-3 6( 32 ) 1( 4 ) 1.00 NA
4 13( 68 ) 24( 9 ) 0.13 ( 0.02-1.11 ) 0.063
DPT 2(9 ) 2( 4 ) 1.00 1.00
210( 91 ) 54( 96 ) 0.36 ( 0.03-4.83 ) 0.437 0.21 ( 0.01-3.32 ) 0.269
0 2( 9 ) 2 ( 4 ) 1.00 1.00
1-3 1( 4 ) 5( 9 ) 0.28 ( 0.02-491 ) 0.385 0.17 ( 0.01-3.01 ) 0.226
4 20( 87 ) 49( 88 ) 0.53 ( 0.02-13.6 ) 0.702 0.39 ( 0.01-15.8 ) 0.615
(Trend P=0.626) (Trend P=0.465)
0-3 3( 13 ) 7( 13 ) 1.00 1.00
4 20( 87 ) 49( 88 ) 1.00 (_ 0.06-16.0 ) 1.000 0.88 (_ 0.05-15.7 ) 0.929

*

NA, not applicable



Unconditional model *

Conditional model **

OR ( 95%ClI ) P value OR ( 95%ClI ) P value
DPT VS. 0.20 ( 0.04-0.97 ) 0.045 015 ( 0.01-180 ) 0.133
VS. 3.98 ( 1.17-13.6 ) 0.027 8.23 ( 1.25-54.3 ) 0.029
1m? increased 0.99 ( 0.98-0.99 ) 0.036 0.98 ( 0.96-0.99 ) 0.019
1 person increased 112 ( 081-155 ) 0.486 1.85 ( 0.93-3.68 ) 0.080
VS. 462 ( 1.73-124 ) 0.002 444 ( 1.10-18.0 ) 0.037
*
*%*
DPT Unconditional logistic model
P value Univariate Multivariate*
n_ (% ) n_ (% ) OR _( 95%CI ) P OR _( 95%CI ) P
ref 7 (13 ) 3 (3 ) 0.266 1.00 1.00
7.7 22 (41 ) 41 (48 ) 0.23 ( 0.05-0.98 ) 0.047 0.22 ( 0.04-1.07 ) 0.060
7.7 25 (46 ) 42 (49 ) 0.26 ( 0.06-1.08 ) 0.063 0.18 ( 0.03-1.13 ) 0.067
(Trend P=0.266) (Trend P=0.124)
ref 7 ( 13) 3 (3 ) 0.306 1.00 1.00
5.8 17 (31 ) 28 (33 ) 0.26 ( 0.06-1.14 ) 0.075 0.24 ( 0.05-1.23 ) 0.087
5.8-9.1 12 (22 ) 27 (31 ) 0.19 ( 0.04-0.87 ) 0.032 0.14 ( 0.02-0.87 ) 0.035
9.2 18 ( 33 ) 28 (33 ) 0.28 ( 0.06-1.21 ) 0.087 0.11 ( 0.01-1.02 ) 0.052

(Trend P=0.305)

(Trend P=0.057)




DPT

15 317 160 157

Vaccine Effectiveness(VE)

VE DPT3 DPT4
0.14-0.73 68% 3
5 12
VE DPT3 DPT4
6.5
(1ASR Vol.

33 p. 321-322: 2012 12 )

(IASR Vol. 33 p. 323-325: 2012 12 )

2012 1 12

6.5

LAMP

DPT
0.28 95%CIl 0.10-0.79

DPT
VE 70 80%

acellular Pertussis vaccine

3 PCR

1981

72%

aP

95

0.32

PT



FHA

aP
DTaP DPT
wP
DTwP Vaccine Effectiveness
1990 DTaP
2005 11-12
Tdap
Warfel
aP
WP 2012 1 12
colonization 6 15
wP 3
Thi B.pertussis Loop-Mediated
aP Isothermal Amplification
LAMP
aP
B.pertussis LAMP
2012 B.holmesii
Pertactin
PRN PRN - LAMP
aP PRN
21
- LAMP
1997 PRN

15

15

Bordetella holmesii



demographic

1 2012 1
12
2
2012 7 12
3 2012 1
12
Vaccine
Effectiveness VE
LAMP
DPT
:OR 95
0-4 5-14
0-11 12-14 OR
DPT
DPT 1
DPT
DPT
DPT
DPT DPT
4 DPT
0 7
VE VE

Attack Rates
among Vaccinated persons; ARV

Attack Rates
among Unvaccinated persons; ARU [VE
= (ARU-ARV) / ARU x 100 (%)]

SPSS version 21

2012 6
2013
6
2012 1~12
LAMP
103 247 15
1
94 223 317
11 8 0
15 5 0 15
0 11
11.7
4 0 11
30.0 94/317
1-4 17.9
15/84 10-14
44.7  42/94 0 36.7% 11/30
2012
1
2012 14 4 2 8
21 5 21 27 42 10
15 21
2
LAMP
LAMP
n=26 10
2

44.4 84.6



90 97.3

3 DPT
304
91 213
29.9%
1-4 1
94.1% 59
99.0% 4
83.8% 3
1 2 3 4
1 2
VE 2
4 DPT
2 3 4
VE

0.62 95%CI0.19-2.06 38 0.28 95%ClI

0.10-0.79 72 0.32 95%CI0.14-0.73
68 3 4
0-4 5-14 0-11
12-14 DPT
2
3 4
VE 0-4 5-14 0.38

95%CI 0.10-1.38 62 0.20 95%CI
0.06-0.60 80 0.16 95%CI 0.06-0.43
84 0-11 12-14 0.61
95%CI 0.18-2.02 39 0.25 95%CI
0.09-0.73 75 0.26 95%CI0.11-0.60
74 DPT3 DPT4

4~12

DPT
3
VE 60 70
5 12
VE 70 80
VE
5 8 5
4~12
aP
6 15
DPT
DPT
PT
23ug  /0.5ml
PT



6.5

PRN

DPT

DPT 2012
1 12
15 317
160 157 6.5
LAMP
95
Vaccine Effectiveness(VE)
DPT VE
DPT3 DPT4

0.28 95%CI, 0.10-0.79 72.0 0.32
95%CI, 0.14-0.73 68






(K1) 20125 E R R &5 #(N=317)

NS

0 %
» m FETEH (n=94) - 70
—[BEEE (%) A - 60

vvvvvvvvvvvv

1 3 5 7 9 11 13 15 17 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

R

(FR1) TR - s FE AT B 1%
HEEH (=LAMPBEZTE) B & (n=317)

LAMPIS | &

HEEH (n=94) BEHI(n=223)

(%)
A A

FERE R A
(0] 11* 19 36.7
1-47% 15 69 17.9
5-97% 26 83 23.9
10-147% 42 52 44.7
&5t 94 223 30.0

4 51

E-qid 47 110 30.0
B 47 113 29.4

AR R{EANA (EROMNA~11H1A)



(FR2) HEEH (LAMPIS ) - & E H (RIfE

E) 2 EDFEIRAER (n=26)
_AWPIBHE [LAVPE(E

A*¥ % A* %

2W LA _E 13455 03 i 8/18 444 0/0 O
Nz Wk F 1 22/26 846 0/0 O
FHEIR-ZLRDZERZOIEM - FIFIRFE/E 9/10 90 0/0 0
1% 3A H 36/37 97.3 53/53 100
£5I<X% 4/4 100 44/44 100
7= % 4/4 100 21/21 100
L) —+t 2/2 100 5/8 62.5
mE-ImEMEREXR 4/4 100 13/13 100
FE 6/6 100 8/8 100
RAEHvk 3/3 100 1/1 100
& ot 2/2 100 7/7 100

Abz-SETEL L EHERNMEEBHE-EORELTRE

(5%3)DPT#EFEIZEH 9 H#E = (n=304)

| [REESI(BE) % 52 Bl (Batk)
A A

%

EEgL 14 53.8 12 26
EE1m 3 33.3 6 9
pEfE 2] 5 50.0 5 10
yEfE3[m 10 24.4 31 41
pEiEAmE 59 27.1 159 218

) 91 29.9 213 304



(R4 DIOFUMR (2R REAE)
_Eﬁl

EiER:

(ODPTRIEFERE 26 14 1.00 (Reference)
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n=744

All
n=774 n=209 n=522
n % n % n % p *
0.665
624 839 178 852 437 8372
118 15.9 31 14.8 84 16.09
0.244
3~5 30 40 9 43 21 40
6~10 123 165 42 201 78 149
11~20 213 286 61 29.2 149 285
21~40 314 422 86 412 225 431
41 62 83 11 53 48 92
0.100
591 79.4 173 82.8 410 785
63 85 9 43 52 10.0
20 27 8 38 12 23
38 51 12 57 24 46
27 36 7 34 20 38
0.146
173 233 44 211 126 241
1 165 222 39 18.7 125 240
388 522 122 584 258 494
9 12 1 0.5 8 15
7 09 3 14 4 0.8
0.213
275 370 83 39.7 186 356
252 339 73 349 175 335
138 186 38 18.2 99 19.0
72 9.7 13 6.2 58 111
0~6 577 776 180 861 388 743 0.001
6~15 620 833 194 928 417 79.9 <0.001
16~19 667  89.7 196 938 461 88.3 0.052
20~64 706 949 201 96.2 494 94.6 0.768
65 710 954 202 96.7 496 95.0 0.803
0.989
<10 43 5.8 12 57 31 59
10-49 268  36.0 74 354 187 358
>= 5.0 420 565 119 569 295 56.5
*32
2012 41 100



2 MR (n=774)

All
n=774 n=209 n=522
n % n % n % p *
, HP 508 683 143 684 359 688 0.926
, HP 391 526 107 512 280 536 0.550
HP 329 442 105 50.2 220 422 0.047
HP 187 251 72 345 114 218 <0.001
HP,
179 241 58 278 119 228 0.158
HP,
75 101 36 172 39 75 < 0.001
174 234 45 215 128 245 0.390
121 163 40 191 81 155 0.234
HP, 211 284 50 239 159 305 0.077
HP, 31 4.2 5 24 25 4.8 0.140
HP,
SNS 106 143 44 211 61 117 0.001
HP,
SNS 17 23 5 24 12 23 0.940
MR 219 294 59 282 158 303 0.586
260 350 72 345 185 354 0.800
107 144 39 187 68 130 0.052
145 195 46 220 9% 184 0.264
148 199 51 244 94 180 0.050
115 155 31 148 83 159 0.719
43 58 13 6.2 30 58 0.806
12 16 0 0.0 12 23 0.027
*3¢2

HP: , SNS: Twitter , MR:



MR

n (%) n (%)
223 (30.0) 393 (52.8)
34 (4.6)
81 (10.9)
417 (56.1)
14 (1.9) 42 (5.7)
72 (9.7) 105 (14.1)
150 (20.2) 245 (32.9)
13 (1.8) 23(3.1)
94 (12.6) 71 (9.5)
140 (18.8)
47 (6.3)
200 (26.9)
60 (8.1)
64 (8.6)
6 (0.8) 14 (1.9)
135 (18.2) 80 (10.8)
27 (3.6) 30 (4.0)
292 (39.3) 363 (48.8)
187 (25.1)
71 (9.5)
112 (15.1) 158 (21.2)
138 (18.6) 187 (25.1)
26 (3.5) 16 (2.2)
39 (5.2) 12 (1.6)
18 (2.4) 17 (2.3)
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1 Quality-adjusted life year QALY

Cost vaccinatio n Cost status quo
ICER _ programme
EﬁeCt vaccinatio n EffeCt status quo
programme

ICER: incremental cost-effectiveness ratio

Table 1. Estimation of incidences of symptomatic and asymptomatic cases

(2) Cases of symptomatic mumps estimated by Nagai et al.(2000-2007) [5]
2000 1,170,000
2001 2,260,000
2002 1,089,000
2003 515,000
2004 821,000
2005 1,356,000
2006 1,186,000
2007 431,000

(2) Agedistribution of symptomatic mumps cases reported by NIID [11]; %

year age<2 age2to<4 age4to <6 age6to <8 age8to<10 agel0to<15 agel5to<20 age20to <40
2000 5.0 23 36.2 2.7 81 54 05 18
2001 5.2 235 349 208 80 53 05 18
2002 51 230 349 203 87 5.7 0.6 17
2003 49 21 359 200 89 59 0.6 18
2004 51 24.0 364 19.8 79 47 05 17
2005 52 244 356 20.0 7.7 49 05 17
2006 5.0 26 35.0 203 9.1 5.7 05 18
2007 51 23 344 204 95 6.3 05 16

(3) Case of symptomatic mumps estimated from (1) and (2)

year age <2 age2to<4 age4to <6 age6to <8 age8to<10 agel0to<15 agel5to<20 age20to <40
2000 58,500 260,910 423,540 242,190 94,770 63,180 5,850 21,060
2001 117,520 531,100 788,740 470,080 180,800 119,780 11,300 40,680
2002 55,539 250,470 380,061 221,067 94,743 62,073 6,534 18,513
2003 25,235 113,815 184,835 103,000 45,835 30,385 3,090 9,270
2004 41,871 197,040 208,844 162,558 64,859 38,587 4,105 13957
2005 70,512 330,864 482,736 271,200 104,412 66,444 6,780 23,052
2006 59,300 268,036 415,100 240,758 107,926 67,602 5,930 21,348
2007 21,981 96,113 148,264 87,924 40,945 27,153 2,155 6,896
(4) Populations [12]

year age <2 age2to<4 age4to <6 age6to <8 age8to<10 agel0to<l5 agel5to<20 age20to <40
2000 2,342,000 2,385,000 2,393,000 2,401,000 2,425,000 6,559,000 7,502,000 35,172,000
2001 2,345,000 2,364,000 2,379,000 2,413,000 2,401,000 6,382,000 7,350,000 35,245,000
2002 2,339,000 2,338,000 2,390,000 2,391,000 2,400,000 6,245,000 7,194,000 35,195,000
2003 2,292,000 2,337,000 2,368,000 2,375,000 2,414,000 6,120,000 6,997,000 35,133,000
2004 2,241,000 2,328,000 2,335,000 2,382,000 2,388,000 6,060,000 6,762,000 34,960,000
2005 2,156,000 2,274,000 2,356,000 2,382,000 2,381,000 6,037,000 6,592,000 34,263,000
2006 2,138,000 2,213,000 2,320,000 2,366,000 2,390,000 6,008,000 6,424,000 34,243,000
2007 2,171,000 2,145,000 2,269,000 2,347,000 2,378,000 5,983,000 6,281,000 33,823,000

(5) Incidence of symptomatic mumps cases per 100,000 population (estimated from (3) and (4))

Aged <2 2to<4 410 <6 6to <8 8to <10 10to <15 15t0 <20 20to <40
2499.2 111420 16598.5 9438.9 3829.0 962.1 83.0 55.7
(6) Incidence of asymptomatic mumps cases per 100,000 population*
Aged <2 2to<4 410 <6 6to <8 8to <10 10to <15 15t0 <20 20to <40
1666.1 6384.8 8122.6 3909.1 13254 273.6 18.9 9.8

*The proportion of subclinical infection cases is assumed linearly decrease from40% for age <2to 15% for age 20to <40[1, 13].



Table 2 Variables

Value applied on one-way

Variable Base-case - Reference
sensitivity analyses
Vaccine uptake rate lower-limit ~ upper limit
status quo 30.0% 0 [4]
Single-dose/ Two-dose immunisation programme 76.0% - - [8]
Annual incidence rates per 100,000 population
Symptomatic munps case shownon Tab 1 -50% +50% seeTab1
symptonetic mumps shownon Tab 1 -50% +50% seeTab 1
Proportion of revalent mumps diseases among symptomatic mumps cases
healingloss 0.10% 0.05% 0.15% [14]
meningitis 2.23% 1.12% 3.35% [15]
encephalitis 0.05% 0.02% 0.07% [15]
orchitis (male, >=20 years old) 25.00% 12.50% 37.50% [15]
Oaphoritis (female, >=20 years old) 5.00% 2.50% 7.50% [15]
other mumpus-related hospitalization 1.52% 0.76% 2.271% [15]
outpatient 66.11% 33.05% 99.16% [15]
Proportion of encephalitis cases under 20 years old resulted in neurological 0.4%% 0.21% 0.64% [15]
sequelae
Proportion of hearing loss cases resulted in bilateral hearing loss 2.00% 1.00% 3.00% asssumed
Vaccine effectiveness in reducing symptormetic cases
first-dose 69.6% 54.0% 87.0% [11, 17, 18-21]
second-dose 87.0% 69.6% 93.0% [11, 17, 18-21]
waning of vaccine-derived immunity 75% in 20 years 50% in 20 years - [22)
Life expectancy of Japanese population at age 40 41.05 male; 47.17 female [9]
Life expectancy of neurological sequelae at age 40 139 - - [10]
Utlity weight [10, 24]
Healthy, 1 - -
Hearing loss, unilateral 0.9 0.720 1
Hearing loss, bilateral 0.8 0.640 0.9
Neurological sequelae 0.57 0.456 0.684
Curable encephalitis 0.9768 0.781 1
Curable meningitis 0.9768 0.781 1
Hospitalisation other than above diseases 0.9 0.792
Death 0 - -
Cost [23-27]
Cost per shot ¥6,972 ¥3.486 ¥10458
Treatment cost per case
Meningitis/Encephalitis episode ¥852,642 ¥426,321 ¥1,278,963
Unilateral hearing loss ¥79,422 ¥39,711 ¥119,133
Bilateral hearing loss ¥4,000,000 ¥2,000,000  ¥6,000,000
Orchitis ¥171,732 ¥85,866 ¥257,598
Oophoritis ¥186,905 ¥93453 ¥280,358
Hospitalised due to other than the above complications ¥233,200 ¥116,600 ¥349,800
outpatient ¥10,477 ¥5,239 ¥15,716
Neurological sequelae (long-term trearment cost per case per year) ¥420,464 ¥210,232 ¥630,696
Discount rate 3% 0% 5.0%

Variables related to care-giver’s productivity loss
uptake vaccine
Meningitis/Encephalitis episode
Unilateral hearing impairment
Bilateral hearing impairment
Neurological sequelae
Orchitis
Oophoritis
other mumps-related hospitalisation
outpatient
Average hourly wage of Japanese women labourers

4 hrs, if uptake alone; zero, if covaccinated with other vaccine
22.7 days

8 hrs per day until the child is admitted to special support education system

4.9 days
5.3 days
5 days
5 days (schooldays suspension)
¥1,328




Table 3 Results of Base-case analysis

1. From payer's perspective

cost or QALY per hild Cost(¥)/QALY
. Diseases Total costs vs. single-dose
Programme vaccme cost
(age of 2nd dose) treatment costs QALY vs. status quo programme
status quo 2085 14786 16871 32 - -
single-dose 5283 11405 16687 32 (338866) -
2-dose (at 2yr) 10412 8910 19322 32 2593148 6553555
2-dose (at 3yr) 10262 8895 19158 32 2414073 6114187
2-dose (at 4yr) 10117 8994 19111 32 2406022 6247450
2-dose (at Syr) 9977 9500 19477 32 3068695 9115444
2-dose (at 6yr) 9840 10126 19966 32 4137251 15993502
2-dose (at 7yr) 9707 10463 20169 32 4758752 23212131
2-dose (at 8yr) 9578 10855 20433 32 5653009 43050577
2-dose (at 9yr) 9453 10997 20450 32 5895956 58794520
2-dose (at 10yr) 9331 11105 20436 32 6052659 81500447
2-dose (at 11yr) 9213 11191 20404 32 6133399 112631581
2. Fromsocietal perspective Cost(¥)/QALY
Productivity loss . (uptake P,mdUCtiVity loss Total costs compared with no programme compared with 1-dose programme
vaccine) (diseasestreatment)
alone/co- alone/co-
alone/alone . alone/alone* . . .
vaccinated + o+ vaccinated** alone/alone alone/co-vaccinated alone/alone alone/co-vaccinated
+ +

no 1594 1594 21511 39976 39976
single-dose 4037 4037 16919 37644 37644 (4294767) (4294767)
2-dose (at 2yr) 7957 4037 13018 40297 36377 339267 (3808394) 6598671 (3151426)
2-dose (at 3yr) 7725 4037 12153 39035 35348 (993233) (4887434) 3444226 (5684012)
2-dose (at 4yr) 7500 4037 12871 39483 36020 (529750) (4249234) 4739333 (4185512)
2-dose (at Syr) 7281 4037 13782 40540 37296 664600 (3156756) 9465045 (1137342)
2-dose (at 6yr) 7069 4037 14657 41693 38660 2295144 (1758708) 19750371 4958757
2-dose (at 7yr) 6864 4037 15560 42593 39766 3775950 (302532) 32991947 14149362
2-dose (at 8yr) 6664 4037 15952 43049 40422 4877741 708774 62126849 31937776
2-dose (at 9yr) 6469 4037 16355 43274 40842 5434029 1426838 87976783 49971083
2-dose (at 10yr) 6,281 4,037 16,464 43,182 40,938 5,442,937 1,633,205 120,390,192 71,609,056
2-dose (at 11yr) 6,098 4,037 16,575 43,077 41,017 5,384,608 1,806,570 164,654,331 102,201,308

*Alone/alone: both first and second dose were taken alone, i.e., not simultaneously taken with any other vaccines already on the routine vaccinaiton schedule.
**Alone/co-vaccinated: first dose was taken alone, while second dose was simultaneously taken with any other vaccines already on the routine vaccination schedule.
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Figure 1. Markov model

Eleven mutually-exclusive health states were modeled: health asymptomatic infected symptomatic infected (outpatient) hospitalised due
to meningitis encephalitis neurological sequelae due to encephalitis hearing loss other mumps-related hospitalisation (including pancreatitis
myocarditis severe mumps without complication) hospitalised due to orchitis/oophoritis (male/female adult patient only) and death of or other

than the related diseases.



(2) single-dose programme Base-case=-¥338 866/QALY
S

Costs per vaccine shot

VE of 1st dose

Incidenceof symptomatic mumps cases

Proportion of meningitis among symptomatic mumps cases
Treatment costs of per meningitis case

Incidence of asymptomatic nmmps cases

Treatment costs of per outpatient case

Treatment costs of per encephalitis case

Proportion of encephalitis among mumps cases
Treatment costs of per hospitalised case

Proportion of per other mumpus-related hospitalisation among symptomatic mumps cases
Utility weight of unilateral hearing loss

Waning immunity of vaccine

Utility weight of menin gitis

) =n=aaauﬂﬂhnﬂn

8 -4 1 8

¥2.593.148/QALY ¥2.414.0738/QALY ¥2.406.022/QALY ¥3.068.695/QALY
(b) two-dose programmes v v v
Costs per vaccine shot C_——
Incidence of symptomatic mmmps cases -
VE of 2nd dose | S—]
Proportion of meningitis among symp tomatic mumps cases -_——
Utility weight ofunilateral hearing loss C—
Treatment costs of per meningitis case -
Incidence of asymptomatic nmmps cases (=]
Treatment costs of per outpatient case S
VE of Ist dose m
Proportion ofhearing loss among mumps cases =]
Utility weight of meningitis [ |
Propottion of encephalitis cases resulted in neurological sequelae Fe)
Proportion of encephalitis among mumps cases o
Vaccine uptakerate ofstatus quo o

st

8 4 8 8 4 0 4 8 8 4 0 4 8 4 4 0 4 8
(1) 2m dose at 2 years old (2) 2" dose at 3 years old (3) 2™ dose at 4 years old  (4) 29 dose at 5 years old

=
=

¥4,137251/QALY ¥4,758,752/QALY ¥5,653,009/QALY ¥5.895,956/QALY ¥6,052,659/QALY ¥6.133.399/QALY

””“UW““UH‘
oy

% 4 0 4 3 4

(5) 2 dose at 6 years old (6) 28¢ dose ar 7 years old (7) 2™ dose at 8 years old  (8) 2*¢ dose at 9 years old (9) 2" dose at 10 years old  (10) 27 dose at 11 years old

igure 2. Results of one-way sensitivity analysis

Variables were changed one at a time when performing one-way sensitivity analysis.
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