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1.  
SARS-CoV-2 RNA

2019 Lancet 

2020; 395: 565-74 Nat Microbiol 2020; 5: 536-44  

SARS-CoV-2 COVID-19 2020 1 WHO

Public Health Emergency of International Concern PHEIC 1

2023 6 4 7.5 COVID-19 Weekly 

Epidemiological Update 2 COVID-19

2023 5 5 PHEIC 3 SARS-

CoV-2 SARS-CoV-2

SARS-CoV-2 5

5 8 COVID-19 5

5 SARS-CoV-2

5 3 10

2021 2022

2021

2

 

SARS-CoV-2 2023 6 12

2022 9 2

SARS-CoV-2

80% 1 70%
4  

SARS-CoV-2 2

COVID-19

 
1 WHO IHR  

 
 

2 https://www.who.int/publications/m/item/weekly -epidemiological-update-on-covid-19---8-june-2023 2023 6
9  
3 https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-

emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic 2023 6 9  
4 https://www.kantei.go.jp/jp/headline/kansensho/vaccine.html 2023 6 6 2023 6 9  
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2.R  

mRNA

2  

 
2.R.1  

T168-1857a

21 6 23

DSPC PEG2000-DMG

T168-1857a DSPC PEG2000-DMG

 

 
2.R.1.1  

T168-1857a DSPC PEG2000-DMG

 

 
2.R.1.2  

 
 
3.  

RNA  
 
3.1  

6  
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6  
 

     
CTD 

BALB/c  
 

10 /  0.03 μg 0.3 μg 3 μg a)

RBD b) 3 2
 

c) 
 

4.2.1.1-1 
4.2.1.1-2 
4.2.1.1-3 

SD
/Wistar

 

SD
4  

6 /  
Wistar 2
/  

5 μg 15 μg a) 2
2  

d) 4.2.1.1-4 

 
 

2 /
 

100 μg a) 3 2  
2 3 106 TCID50/ g)

 

e) , f) 
4.2.1.1-5 

a  10 mM 300 mM pH 7.0  
b  RBD 100 μg/body 1.0 μg/body RBD

 
c  2 2  
d  SD 1 2 4 6 9 Wistar 1 2 4 7

 
e  2 4 6 8  
f  8 9  
g  SARS-CoV-2 USA_WA1/2020  

 
3.1.1 CTD 4.2.1.1-1 4.2.1.1-2 4.2.1.1-3 4.2.1.1-4  

BALB/c 10 / 0.03 μg 0.3 μg 3 μg
RBD 3 2 SARS-CoV-2 USA_WA1/2020

RBD IgG
RBD T  

RBD IgG
 

RBD IgG2a IgG1 RBD
0.3 μg 3 μg IFN-γ IL-5 IFN-γ IL-13

Th1 T  
 
SD 6 / 4 Wister 2 /

5 μg 15 μg 2 2 RDB IgG
 

RDB IgG 4
SD 9 Wister 7

 
 

3.1.2 CTD 4.2.1.1-5  
2 / 100 μg 21 2

SARS-CoV-2 2 3
SARS-CoV-2 USA_WA1/2020 106 TCID50

2 4 6 8 RNA
8 9
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RNA
RNA

 
 
3.2  

CTD 
4.2.3.2-2  
 
3.R  
3.R.1  

 
RBD

RBD Th1 RBD
CTD 4.2.1.1-1 CTD 4.2.1.1-2 CTD 4.2.1.1-3

SARS-CoV-2 CTD 
4.2.1.1-5  

SARS-CoV-2 S RBD mRNA
RBD

SARS-CoV-2  
 

 
 
3.R.2  

 
COVID-19

SARS-CoV-1 Th2
PLoS ONE 2012; 7: e35421 COVID-19 Th1

SARS-CoV-2
Vaccine 2020; 38: 4783-91  

RBD IgG2a / RBD IgG1
Th1 Th1 Th2

Th1 CTD 4.2.1.1-1 CTD 4.2.1.1-2 CTD 
4.2.1.1-3 SARS-CoV-2
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7.R.3

4.
mRNA MAFB-7566a LNP T168-1857a

PEG2000-DMG SD

MAFB-7566a PCR 0.001 ng/mL

T168-1857a PEG2000-DMG

10 ng/mL 5 ng/mL

MAFB-7566a PCR 0.0317 ng/mL

1.62 ng/g tissue 1.34 5.98 ng/g tissue

0.983 ng/g tissue

PK

4.1
4.1.1 4 CTD 4.2.3.2-1 4.2.3.2-2

8 / RNA 5 15 50 μg/body 2

3 3 / RNA 10 30 100 

μg/body 2 3 MAFB-7566a T168-1857a

PEG2000-DMG PK 7 MAFB-7566a

T168-1857a PEG2000-DMG Cmax AUC

Cmax AUC
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7 PK  
PK

 
Day   

5 μg/body  15 μg/body  50 μg/body  10 μg/body  30 μg/body 100 μg/body  
            

MAFB-7566a 
Cmax 
(ng/mL) 

1 5.87 5.74 27.5 28.5 77.0 107 8.55 0.674 7.11 11.8 59.8 40.1 
29 2.13 0.032 6.92 2.24 50.3 41.0 0.006 0.000 0.002 0.005 0.078 0.010 

AUC(ng
·h/mL) 

1 60.8 26.3 112 179 362 1070 109 9.38 85.7 173 810 628 
29 1.22 0.149 7.79 1.94 25.7 140 0.076 0.000 0.018 0.090 0.992 0.145 

Tmax  
(h) 

1 0.3 1.0 1.0 1.0 0.3 1.0 3.0 2.8 8.7 5.0 6.8 5.8 
29 0.3 1.0 0.3 0.3 0.3 1.0 15.5 NC 7.0 15.5 12.6 13.8 

T168-1857a 
Cmax 
(ng/mL) 

1 32.2 37.4 356 179 592 676 79.8 4.2 94.6 181 621 662 
29 10.5 0.0 54.8 24.1 354 248 0.0 0.0 9.0 12.6 49.7 26.3 

AUC(ng
·h/mL) 

1 417 206 1340 1730 3350 9920 1150 48.3 1630 2810 9400 9590 
29 5.3 0.0 66.9 62.8 375 1250 0.0 0.0 134 145 860 387 

Tmax  
(h) 

1 0.3 1.0 1.0 1.0 1.0 7.0 5.0 7.0 8.7 7.0 4.6 7.0 
29 0.3 NC 0.3 0.3 0.3 1.0 NC NC 7.0 7.0 13.8 13.8 

PEG2000-DMG 
Cmax 
(ng/mL) 

1 0.0 0.0 12.2 7.1 45.7 31.4 6.8 0.0 14.5 13.3 50.7 32.9 
29 0.0 0.0 5.1 2.0 34.8 12.6 4.9 3.4 17.5 16.1 47.9 33.8 

AUC(ng
·h/mL) 

1 0.0 0.0 46.1 26.9 114 89.6 22.8 0.0 153 161 555 447 
29 0.0 0.0 2.5 1.0 22.5 45.5 63.5 39.1 227 192 646 417 

Tmax  
(h) 

1 NC NC 1.0 1.0 0.3 0.3 1.0 NC 1.0 3.0 2.2 7.0 
29 NC NC 0.3 0.3 0.3 1.0 1.0 7.0 7.0 7.0 5.8 7.0 

AUC 24h 
NC not calculated 

 
4.2  
4.2.1 CTD4.2.2.3-1  

3 / RNA 40 μg/body

1 336 6

MAFB-7566a

3

2 2 2 1 MAFB-7566a

 

MAFB-7566a 1 66,700 ng/g tissue

336

MAFB-7566a 7 24 24 10,600 3,720 2,020 ng/g 

tissue 336 1,200 417 302 ng/g tissue

MAFB-7566a 24 72

 

1 2 1 MAFB-7566a 2 /1

92.4 17.4 5.48 2.56 2.38

1 2 1 MAFB-7566a

 
 
4.3  
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4.4  
 

 
4.R  
4.R.1  

mRNA
Nat 

Rev Drug Discov 2014; 13: 759-80 Pharmaceutics 2020; 12: 102 mRNA
30 1

DNA Res 2009; 16: 45-58 mRNA mRNA
LNP

mRNA
1%

3 2 4.2.1  
LNP DSPC 1,2-Distearoyl-sn-glycero-3-phosphocholine

 
LNP T168-1857a T168-

1857a LNP mRNA LNP-mRNA

168
22.9%

T168-1857a
CTD 4.2.2.3-2 4.2.2.4-1  

LNP PEG2000-DMG
PEG2000-C-DMG in vitro in vivo

PEG2000-C-DMG
2 mg/mL 5

16  
mRNA

mRNA
Nat Commun 2022; 13: 4422

mRNA
1.3 11.7 pg/mL mRNA

JAMA Pediatr. 2022; e223581 SARS-CoV-
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2 IgG Front Immunol 2021; 12: 777103

5.

5.1

CTD 4.2.3.2-1 4.2.3.2-2

1.42℃ 0.35℃

5.2
8

8

μg RNAd /body μg RNA 
/body CTD

SD

4
3 a b)

+
4

0 e), 5, 15 50

5

Cxcl10

15 APTT
50

50 4.2.3.2-1

4
3 a c)

+
4

0 e), 10, 30 100

10
C

30 IL-6
100

100 4.2.3.2-2

a 1 15 29 1 2
b SD CTD 4.2.1.1-4 2 9 RBD

IgG
c CTD 4.2.1.1-5 42 SARS-CoV-2

d 0.212 mg RNA /mL
e 10 mM 300 mM pH 7.0

5.3
in vitro in vivo 9
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9

5.4
6

5.5
10

10

μg RNAc

/body
μg RNA

/body CTD

SD

20
1

3 4
a b)

0 d), 5, 15 50
F1

50 4.2.3.5.2-1

a 20 6 6 1 1 2
b SD CTD 4.2.1.1-4 2 9

RBD IgG
c 0.212 mg RNA/mL
d 10 mM 300 mM pH 7.0

5.6
11

S9
CTD

in 
vitro

TA98 TA100
TA1535 TA1537

WP2uvrA

/
48 0 a) 0 b) 0.291 0.582 1.16

2.33 4.66 9.31 18.6 37.3
74.5 149 μg RNA/plate

4.2.3.3.1-1

in vitro
TK6

/
3 0 c) 0.663 1.33 2.65 5.30

10.6 15.9 21.2 μg RNA/mL 4.2.3.3.1-2

24
in 

vivo
(SD) 0 c) 12.5 25 50 μg RNA/body 4.2.3.3.2-1

a PBS
b
c 10 mM 300 mM pH 7.0
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11

CTD

JW a)

100 g RNA/body b)

3 c

d 4.2.3.6-1

a 0.48 mL/site 1
b 10 mM 300 mM pH 7.0
c 1 15 29
d 2

5.7
T168-1857a PEG2000-DMG in vitro

12

12
S9

CTD

T168-
1857a

in 
vitro

TA98 TA100
TA1535 TA1537

WP2uvrA

/
48

0 a) 9.77 19.5 39.1 78.1 156
313 625 1250 b) 2500 b) 5000 b) 
μg/plate

4.2.3.7.7-1

in vitro
TK6

/
3 0 a) 31.3 62.5 125 250 500 μg/mL 4.2.3.7.7-2

24

PEG2000-
DMG

TA98 TA100
TA1535 TA1537

WP2uvrA

/
48

0 a) 9.77 19.5 39.1 78.1 156
313 625 1250 2500 b) 5000 b) 
μg/plate

4.2.3.7.7-3

in vitro
TK6

/
3 0 a) 7.81 15.6 31.3 62.5 125

250 μg/mL 4.2.3.7.7-4

24
a DMSO
b

5.R

6.
6.1

PK MAFB-7566a PCR LNP
PEG PEG

ADA
SARS-CoV-2

RBD IgG IgG IgG1 IgG4 ELISA



16

6.2
/ J101

116 PK

 
6.2.1 CTD 5.3.5.1-1 J101 2021 3

20
20 65 80 16 / 65 75

62 9 15 / 10 μg 30 μg 60 μg 100 μg 28
2 64 47

MAFB-7566a PEG
28 7 9 PK

MAFB-7566a 1 2 4
10 μg 0.001 0.002 ng/mL 30 μg 0.005 0.007 ng/mL 60 μg 0.015 0.021 ng/mL

100 μg 0.050 0.042 ng/mL 1 1 2
10 μg 0.003 0.003 ng/mL 30 μg 0.011 0.020 ng/mL 60 μg

0.019 0.011 ng/mL 100 μg 0.077 0.167 ng/mL
MAFB-7566a 2 2

Cmax AUClast 1
10 μg 30 μg

60 μg 1 24 100 μg 2 72
6.33 ng/mL

PEG
 
6.2.2 CTD 5.3.5.2-1 116 2021 11

20
20 65 80 40 / 30 μg 60 μg

28 2 60 μg 1 1
20 10 / MAFB-7566a

PEG 7 7 PK

MAFB-7566a 1 14 23 30 μg
0.03 0.02 ng/mL 60 μg 0.08 0.10 ng/mL 2

2 Cmax AUClast 1
30 μg 1 2

60 μg 1 72 11 ng/mL 168

PEG
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6.R  

 
 
6.R.1 ADA  

PEG ADA  
ADA J101 80 16 / 62 9 15

/ 116 80 40 PEG ADA
5 J101 ADA 10 μg

68.8% 11/16 30 μg 87.5% 14/16 60 μg 81.3% 13/16 100 μg
75.0% 12/16 0% 0/16 10 μg 64.3% 9/14

30 μg 64.3% 9/14 60 μg 70.0% 7/10 100 μg 88.9% 8/9
0% 0/15 116 ADA 30 μg 82.5% 33/40

60 μg 90.0% 36/40  
PK SARS-CoV-2 ADA

ADA  
J101 1 MAFB-7566a Cmax AUClast ADA

2 MAFB-7566a Cmax AUClast

J101 ADA ADA
Cmax AUClast

100 μg 2
ADA ADA 116

ADA ADA MAFB-
7566a Cmax AUClast  

SARS-CoV-2 J101 116 ADA ADA
 

J101 ADA
116 ADA

116
ADA 30 μg 33.3% 11/33

60 μg 47.2% 17/36 ADA 30 μg 0% 0/7
60 μg 0% 0/4 116 ADA

14 12
9 7 6 3

3

 
5 ADA 3  
• ADA ADA  
• ADA ADA 4  
• ADA  
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2 1 1 10 13
24 27 3

ADA SARS-CoV-2 ADA
116

ADA
116 ADA ADA

J101 ADA

ADA 2 MAFB-7566a

ADA
ADA

ADA
PEG

mRNA PEG ADA
Vaccine 2022; 40: 6114-24 ACS Nano 2022; 16: 

11769-80 ADA

7.
13 1

13 2
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13

146

SARS-CoV-2

6
18

1
485

2
4,518

1

10 μg 30 μg 60 μg
1

10 μg 30 μg 60 μg
30μg

50μg 1

2
60 μg

30μg
50μg 1

J101

SARS-CoV-2
20

75
80

62

a 10 μg 30 μg 60 μg 100 μg
4 2 PK

116

SARS-CoV-2
20

65

1
6

2
74  

30 μg 60 μg 4 2
PK

a 146 116

 
J101 146 116

7.1 CTD 5.3.5.1-2 146 1 2022 1
20 2 2022 5

20
7.1.1 1

2 6

SARS-CoV-2 18 1 48

36 12 480 360 120

6 6

18

10 μg 30 μg 60 μg

10 μg 30 μg 60 μg
7

1

18 65

65

 
6

7
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12 10 μg 30 μg 60 μg

3 1

120 10 μg 30 μg 60 μg

1 1 1 1

48

FAS 437

120

120 77 10 μg 30 μg

19 60 μg 20
8 FAS

FAS SARS-CoV-

2 9

FAS 2

6.456 6.08 8.94 6.456

5.85 14.26 7.047 6.31 7.62

7.129 6.34 7.89 6.686

6.05 14.92 6.719 6.05 14.72

6.604 6.11 11.79 7.294 6.24 11.89

7.146 6.31 14.88 7.294 6.60 11.86

28 SARS-CoV-2

GMFR10 14 15

 
8 30 μg 1

9 SARS-CoV-2
COVID-19

10
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14 SARS-CoV-2 GMT GMFR FAS  
   

 
10 μg  

N 30 

 
30 μg  

N 30 

 
60 μg  

N 30 
N 30 

 
10 μg  

N 30 

 
30 μg  

N 30 

 
60 μg  

N 30 
 

N 30 
 

n 30 30 30 30 30 30 30 30 
GMT 

95%CI a  

24.953 
17.695,  

35.190  

28.006 
19.621,  

39.975  

23.286 
16.541,  

32.781  

28.655 
17.642,  

46.543  

43.938 
32.935,  

58.617  

46.017 
36.120,  

58.625  

31.060 
22.834,  

42.250  

38.699 
23.776,  

62.988  
28  

n 29 30 27 29 29 27 30 29 
GMT 

95%CI a  

858.711 
504.963,  

1460.273  

798.388 
527.058,  

1209.399  

922.935 
628.184,  

1355.988  

922.546 
711.056,  

1196.939  

668.116 
489.935,  

911.097  

1049.343 
799.091,  

1377.968  

836.092 
582.880,  

1199.302  

592.848 
460.224,  

763.690  
GMFR 

95%CI a  

34.784 
22.228,  

54.434  

28.508 
19.545,  

41.580  

41.877 
29.063,  

60.340  

37.832 
26.566,  

53.876  

15.438 
10.095,  

23.607  

23.819 
18.319,  

30.969  

26.918 
20.024,  

36.186  

16.984 
11.639,  

24.784  
b  

n 29 30 27 29 29 27 30 29 
28 30 26 29 27 27 30 28 

%  

95%CI c  

96.6 
82.2,  

99.9  

100 
88.4,  

100.0  

96.3 
81.0, 

 99.9  

100 
88.1,  

100.0  

93.1 
77.2, 

 99.2  

100 
87.2,  

100.0  

100 
88.4,  

100.0  

96.6 
82.2,  

99.9  

N= n  
a  95% CI t  
b  4  
c  95%CI Clopper-Pearson  

 

15 SARS-CoV-2 GMT GMFR FAS  
   

 
10 μg  

N 30 

 
30 μg  

N 30 

 
60 μg  

N 30 
N 30 

 
10 μg  

N 19 

 
30 μg  

N 19 

 
60 μg  

N 20 
 

N 19 
 

n 30 30 30 30 19 19 20 19 
GMT 

95%CI a  

14.844 
11.773,  

18.716  

22.227 
16.169,  

30.554  

16.094 
12.655,  

20.466  

17.049 
13.645,  

21.302  

30.552 
22.293,  

41.872  

26.876 
19.704,  

36.657  

28.660 
19.301,  

42.558  

27.877 
18.781,  

41.380  
28  

n 29 30 29 29 19 18 20 19 
GMT 

95%CI a  

303.601 
196.608,  

468.820  

719.412 
445.157,  

1162.632  

789.773 
569.710,  

1094.841  

621.874 
457.955,  

844.466  

575.968 
376.567,  

880.958  

832.856 
517.947,  

1339.227  

1296.868 
781.768,  

2151.362  

814.476 
499.247,  

1328.745  
GMFR 

95%CI a  

21.048 
13.606,  

32.560  

32.366 
21.011,  

49.860  

48.009 
37.795,  

60.983  

36.047 
28.831,  

45.068  

18.852 
13.294,  

26.732  

32.633 
20.608,  

51.676  

45.250 
31.426,  

65.154  

29.216 
20.043,  

42.589  
b  

n 29 30 29 29 19 18 20 19 
28 29 29 29 18 18 20 19 

%  

95%CI  

96.6 
82.2, 

 99.9  

96.7 
82.8,  

99.9  

100 
88.1,  

100.0  

100 
88.1,  

100.0  

94.7 
74.0,  

99.9  

100 
81.5,  

100.0  

100 
83.2,  

100.0  

100 
82.4,  

100.0  

N= n  
a  95%CI t  
b  4  
c  95%CI Clopper-Pearson  

 

FDA Guidance for Industry Toxicity Grading 
Scale for Healthy Adult and Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials, 2007
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9  

 7 11  
  
  

 28 11  

 52 12  

 
  

10 μg 30 μg 60 μg 100% 3/3

0% 0/3 10 μg 60 μg

100% 3/3 30 μg 66.7% 2/3 0% 0/3

10 μg 0% 0/3

30 μg 60 μg 100% 3/3 0% 0/3

10 μg 30 μg 60 μg 100% 3/3 0% 0/3

 

10 μg 30 μg 60 μg 33.3% 1/3 0% 0/3

10 μg 66.7% 2/3 30 μg 60 μg

33.3% 1/3 0% 0/3

10 μg 30 μg 60 μg 0% 0/3

10 μg 30 μg 33.3% 1/3

60 μg 66.7% 2/3 0% 0/3  

10 μg 33.3% 1/3 30 μg 60 μg 0% 0/3 66.7%

2/3 10 μg 60 μg 33.3% 1/3

30 μg 66.7% 2/3 0% 0/3

33.3% 1/3

10 μg 60 μg 0% 0/3 30 μg

33.3% 1/3 10 μg

60 μg 33.3% 1/3 30 μg 66.7% 2/3 0% 0/3

 

 

 

 
11 7 28

 
12 28
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7 16 17

16

MedDRA
PT 10 μg

N =30
30 μg
N =30

60 μg
N =30 N =30

10 μg
N =30

30 μg
N =29

60 μg
N =30 N =31

n % n % n % n % n % n % n % n %
25

83.3
24

80.0
29

96.7
28

93.3
22

73.3
27

93.1
29

96.7
29

93.5
0 1

3.3
3

10.0
2

6.7
0 1

3.4
4

13.3
7

22.6
1

3.3
1

3.3
2

6.7
2

6.7
1

3.3
6

20.7
6

20.0
6

19.4
2

6.7
1

3.3
2

6.7
5

16.7
2

6.7
6

20.7
3

10.0
5

16.1
23

76.7
24

80.0
29

96.7
28

93.3
21

70.0
26

89.7
28

93.3
28

90.3
4

13.3
5

16.7
7

23.3
8

26.7
5

16.7
12

41.4
14

46.7
13

41.9
0 4

13.3
5

16.7
2

6.7
4

13.3
2

6.9
10

33.3
11

35.5
7

23.3
13

43.3
20

66.7
23

76.7
14

46.7
13

44.8
23

76.7
24

77.4
2

6.7
3

10.0
15

50.0
11

36.7
2

6.7
5

17.2
9

30.0
11

35.5
4

13.3
9

30.0
17

56.7
18

60.0
9

30.0
8

27.6
16

53.3
17

54.8
5

16.7
6

20.0
14

46.7
9

30.0
9

30.0
7

24.1
13

43.3
14

45.2
0 0 0 0 0 0 0 1

3.2
1

3.3
2

6.7
5

16.7
13

43.3
4

13.3
3

10.3
4

13.3
9

29.0
N= n MedDRA/J Ver.24.1

30 μg 2

60 μg 3 2 60 μg 2

1 1
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17

MedDRA
PT 10 μg

N =30
30 μg

N =30
60 μg

N =30 N =30
10 μg

N =19
30 μg

N =19
60 μg

N =20 N =19
n % n % n % n % n % n % n % n %

14
46.7

22
73.3

26
86.7

26
86.7

14
73.7

15
78.9

20
100

17
89.5

0 1
3.3

2
6.7

2
6.7

1
5.3

0 3
15.0

5
26.3

1
3.3

1
3.3

0 2
6.7

1
5.3

0 5
25.0

6
31.6

1
3.3

1
3.3

2
6.7

3
10.0

1
5.3

1
5.3

3
15.0

4
21.1

13
43.3

20
66.7

24
80.0

24
80.0

13
68.4

15
78.9

19
95.0

15
78.9

2
6.7

3
10.0

8
26.7

8
26.7

3
15.8

4
21.1

8
40.0

6
31.6

2
6.7

2
6.7

3
10.0

3
10.0

0 1
5.3

3
15.0

3
15.8

5
16.7

7
23.3

11
36.7

9
30.0

2
10.5

4
21.1

12
60.0

8
42.1

1
3.3

0 5
16.7

3
10.0

0 0 3
15.0

4
21.1

0 5
16.7

6
20.0

4
13.3

1
5.3

2
10.5

9
45.0

6
31.6

5
16.7

1
3.3

6
20.0

1
3.3

0 1
5.3

3
15.0

4
21.1

0 0 0 0 0 1
5.3

0 0

0 3
10.0

1
3.3

4
13.3

1
5.3

3
15.8

4
20.0

3
15.8

N= n MedDRA/J Ver.24.1

60 μg 2

2

18 19



 
 

25

18  

MedDRA 
PT 

  
 

10 μg  
N =30 

 
30 μg  

N =30 

 
60 μg  

N =30 
 

N =30 

 
10 μg  

N =30 

 
30 μg  

N =29 

 
60 μg  

N =30 
 

N =31 
n %  n %  n %  n %  n %  n %  n %  n %  

 5 
16.7  

5 
16.7  

7 
23.3  

8 
26.7  

8 
26.7  

8 
27.6  

8 
26.7  

7 
22.6  

 
0 2 

6.7  
1 

3.3  
2 

6.7  
3 

10.0  
5 

17.2  
6 

20.0  
3 

9.7  

 
1 

3.3  
1 

3.3  
3 

10.0  
3 

10.0  
0 3 

10.3  
3 

10.0  
2 

6.5  

 
0 0 0 0 1 

3.3  
3 

10.3  
3 

10.0  
0 

 1 
3.3  

0 0 4 
13.3  

0 0 0 0 

 
0 2 

6.7  
0 0 0 1 

3.4  
1 

3.3  
0 

 
0 0 1 

3.3  
0 1 

3.3  
0 1 

3.3  
2 

6.5  

 
0 0 0 0 0 2 

6.9  
0 0 

 0 0 2 
6.7  

0 0 0 0 0 

 4 
13.3  

4 
13.3  

7 
23.3  

8 
26.7  

4 
13.3  

5 
17.2  

8 
26.7  

6 
19.4  

 
0 2 

6.7  
1 

3.3  
2 

6.7  
3 

10.0  
5 

17.2  
6 

20.0  
3 

9.7  

 
1 

3.3  
1 

3.3  
3 

10.0  
3 

10.0  
0 3 

10.3  
3 

10.0  
2 

6.5  

 
0 0 0 0 1 

3.3  
3 

10.3  
3 

10.0  
0 

 1 
3.3  

0 0 4 
13.3  

0 0 0 0 

 
0 2 

6.7  
0 0 0 1 

3.4  
1 

3.3  
0 

 
0 0 1 

3.3  
0 1 

3.3  
0 1 

3.3  
2 

6.5  
 0 0 2 

6.7  
0 0 0 0 0 

N= n MedDRA/J Ver.24.1 

 



 
 

26

19  

MedDRA 
PT 

  
 

10 μg  
N =30 

 
30 μg  

N =30 

 
60 μg  

N =30 
 

N =30 

 
10 μg  

N =19 

 
30 μg  

N =19 

 
60 μg  

N =20 
 

N =19 
n %  n %  n %  n %  n %  n %  n %  n %  

 6
20.0  

3
10.0  

5
16.7  

7
23.3  

5
26.3  

4
21.1  

6
30.0  

7 
36.8  

 
2 

6.7  
1 

3.3  
2 

6.7  
1 

3.3  
1 

5.3  
1 

5.3  
2

10.0  
3 

15.8  

 
1 

3.3  
0 1 

3.3  
0 2

10.5  
1 

5.3  
2

10.0  
4 

21.1  

 
0 0 2 

6.7  
0 1 

5.3  
1 

5.3  
1 

5.0  
1 

5.3  
 4

13.3  
1 

3.3  
5

16.7  
3

10.0  
4

21.1  
1 

5.3  
6

30.0  
6 

31.6  

 
2 

6.7  
1 

3.3  
2 

6.7  
1 

3.3  
1 

5.3  
1 

5.3  
2

10.0  
3 

15.8  

 
1 

3.3  
0 1 

3.3  
0 2

10.5  
1 

5.3  
2

10.0  
4 

21.1  

 
0 0 2 

6.7  
0 1 

5.3  
1 

5.3  
1 

5.0  
1 

5.3  
N= n MedDRA/J Ver.24.1 

 

 

 
7.1.2 2 

2 6

SARS-CoV-2 18 2 4,500

3,000 1,500
13 18

 

60 μg 14

 

2

18

65 65 60 μg

2 1

213 15 142 71

142 71

 

4,518 16 2,311 1,540

 
13

 
14  
15 GMFR 1.10 GMFR

0.405 0.67 1.25% 90% 5%
Bonferroni  

16 3 2 2 1
2 2

1  
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771 2,207 1,473

734 4,511 2,307 1,538

769 2,204 1,469 735

4,511 17

FAS 15 4,496

2,297 1,531 766

2,199 1,468 731

PPS PPS 421 209

140 69 212 142

70

2

8.9 5.3 19.9 8.9 6.0

19.7 9.3 6.2 16.1

9.3 6.1 16.2 PPS 2

7.9

6.0 18.4 8.0 6.0 12.6

8.3 6.2 10.5 8.6 6.4 10.2

28 SARS-CoV-2

GMFR 28 SARS-CoV-

2 GMT

28 20

GMFR 97.5%CI

0.67

 
17 1 2



28

20 SARS-CoV-2 GMT GMFR PPS

N 140 N 69 N 142 N 70

n 140 69 142 70
GMT
95%CI a

24.292
20.431, 28.882

29.468
21.614, 40.175

62.576
50.873, 76.971

45.185
34.608, 58.995

28
n 137 66 136 69

GMT
95%CI a

1345.327
1153.683, 1568.806

951.373
768.559, 1177.672

2078.015
1795.209, 2405.372

1096.038
878.747, 1367.058

GMFR
95%CI a

58.690
49.643, 69.386

38.044
29.704, 48.726

36.074
29.292, 44.426

25.402
19.163, 33.671

GMFR
95%CI a

57.700
50.330, 66.149

39.410
32.365, 47.989

38.864
33.687, 44.837

21.932
17.935, 26.819

GMFR
97.5%CI b

1.464
1.112, 1.927

1.772
1.335, 2.353

c

n 137 66 136 69
133 65 129 64

%
95%CI d

97.1
92.7, 99.2

98.5
91.8, 100.0

94.9
89.7, 97.9

92.8
83.9, 97.6

95%CI e
−1.4

−5.9, 5.4
2.1

−4.4, 11.1
N= n
a 95%CI t
b

GMFR
Bonferroni 97.5%CI

c 4
d 95%CI Clopper-Pearson
e 95%CI Newcombe-Wilson score

1

7 21



29

21

MedDRA
PT N =1,538 N =769 N =1,469 N =735

n % n % n % n % n % n % n % n %
1,440
93.6

43
2.8

727
94.5

14
1.8

1,411
96.1

56
3.8

700
95.2

39
5.3

152
9.9

15
1.0

74
9.6

1
0.1

194
13.2

20
1.4

140
19.0

13
1.8

222
14.4

13
0.8

118
15.3

2
0.3

248
16.9

16
1.1

176
23.9

11
1.5

150
9.8

6
0.4

82
10.7

0 156
10.6

6
0.4

117
15.9

4
0.5

1,420
92.3

9
0.6

709
92.2

6
0.8

1,380
93.9

10
0.7

688
93.6

13
1.8

609
39.6

15
1.0

345
44.9

7
0.9

757
51.5

21
1.4

425
57.8

13
1.8

258
16.8

0 128
16.6

0 277
18.9

2
0.1

152
20.7

0

1,051
68.3

68
4.4

538
70.0

33
4.3

1,156
78.7

82
5.6

599
81.5

53
7.2

521
33.9

42
2.7

276
35.9

17
2.2

626
42.6

44
3.0

349
47.5

30
4.1

851
55.3

30
2.0

447
58.1

17
2.2

984
67.0

38
2.6

498
67.8

29
3.9

591
38.4

8
0.5

319
41.5

6
0.8

677
46.1

10
0.7

358
48.7

13
1.8

25
1.6

0 8
1.0

1
0.1

22
1.5

0 17
2.3

0

316
20.5

6
0.4

180
23.4

7
0.9

342
23.3

10
0.7

191
26.0

9
1.2

N= n MedDRA/J Ver.25.0

2% 22

22

MedDRA
PT N =1,538

N =769
N =1,538

N =769
N =1,469

N =735
N =1,469

N =735
n % n % n % n % n % n % n % n %

523 34.0 279 36.3 396 25.7 220 28.6 563 38.3 267 36.3 449 30.6 201 27.3
132 8.6 78 10.1 128 8.3 78(10.1 209 14.2 65 8.8 207 14.1 65 8.8
103 6.7 52 6.8 103 6.7 52 6.8 142 9.7 61 8.3 141 9.6 61 8.3
91 5.9 54 7.0 91 5.9 54 7.0 101 6.9 63 8.6 100 6.8 63 8.6
59 3.8 27 3.5 53 3.4 26 3.4 46 3.1 16 2.2 35 2.4 13 1.8

COVID-19 25 1.6 14 1.8 0 0 29 2.0 12 1.6 0 0
19 1.2 2 0.3 17 1.1 2 0.3 31 2.1 2 0.3 29 2.0 2 0.3
21 1.4 18 2.3 21 1.4 18 2.3 25 1.7 10 1.4 25 1.7 10 1.4
26 1.7 19 2.5 24 1.6 19 2.5 19 1.3 11 1.5 19 1.3 10 1.4

N= n MedDRA/J Ver.25.0

2/3,007 3 1

2/769 2 1 1/735

1

7.2 CTD 5.3.5.2-1 116 2021 11
20

SARS-CoV-2 SARS-CoV-2 20 65



30

1 6 2 74

1 18

2 2

30 μg 60 μg 28 2

30 μg 60 μg 1 1

2 80 1 6 30 μg 3 60

μg 3 2 74 30 μg 37 60 μg 37

2 60 μg 1 19 79 2 80

146

FDA Guidance for Industry Toxicity Grading Scale for Healthy Adult and Adolescent 

Volunteers Enrolled in Preventive Vaccine Clinical Trials, 2007 9

1 2 7 11

1 2 28 11

2 12

7 23

 
18

19 2 60 μg 1 1 2
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23 7

MedDRA
PT

1 2
30 μg

N=40
60 μg

N=40
30 μg

N=40
60 μg

N=40a

n % n % n % n %
34 85.0 36 90.0 34 85.0 32 80.0

0 0.0 1 2.5 2 5.0 6 15.0
1 2.5 1 2.5 0 0.0 3 7.5
1 2.5 3 7.5 0 0.0 1 2.5

34 85.0 36 90.0 34 85.0 32 80.0
5 12.5 7 17.5 5 12.5 7 17.5
1 2.5 2 5.0 3 7.5 6 15.0

22 55.0 23 57.5 18 45.0 30 75.0
0 0.0 4 10.0 3 7.5 8 20.0

6 15.0 10 25.0 9 22.5 17 42.5
3 7.5 7 17.5 4 10.0 16 40.0
0 0.0 0 0.0 0 0.0 0 0.0

18 45.0 19 47.5 13 32.5 19 47.5
N= n MedDRA/J Ver.24.1
a 1 2 1

2 24

24 1 2 28

MedDRA
PT

30 μg
N =40

60 μg
N =40

30 μg
N =40

60 μg
N =40

n % n % n % n %
5 12.5 9 22.5 5 12.5 9 22.5
4 10.0 8 20.0 4 10.0 8 20.0
2 5.0 7 17.5 2 5.0 7 17.5

0 7 17.5 0 7 17.5
1 2.5 5 12.5 1 2.5 5 12.5

COVID-19 2 5.0 1 2.5 0 0
1 2.5 2 5.0 1 2.5 2 5.0
1 2.5 2 5.0 1 2.5 2 5.0

0 2 5.0 0 2 5.0
N= n MedDRA/J Ver.24.1

 
7.R
7.R.1

 
146 SARS-CoV-2

18 70% 20

SARS-CoV-2 SARS-CoV-2 COVID-19

 
20 https://info.vrs.digital.go.jp/dashboard/ 2023 6 9



 
 

32

Vaccine 2021; 39: 4423-8 Nat 

Med 2021; 27: 1205-11 SARS-CoV-2

3

3 10 22 3

SARS-CoV-2

146 2

146 2

146 2

GMFR GMT  

SARS-CoV-2 SARS-CoV-2

146

 

 

146 SARS-CoV-2 70%

146 SARS-CoV-2

3 SARS-CoV-2

COVID-19 2 3

Clin Trials 2021; 18: 335-42

ICMRA COVID-19 Virus Variants Workshop. 24 June 202121

3 SARS-CoV-2

 

146 GMFR

3

GMT GMT

GMT

146

COVID-19  

146

J101 116

 
21 http://www.icmra.info/drupal/en/covid-19/24june2021 2023 6 9  
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7.R.2

146 1 146 2 60 μg

SARS-CoV-2

28 SARS-CoV-2

28 SARS-CoV-2 GMFR

7.1.2

PPS PPS

PPS 2 213

25

25 SARS-CoV-2 GMT GMFR PPS a 146 2

N =133
N =67

N =90
N =45

N =139
N =68

N =29
N =13

n 133 67 90 45 139 68 29 13

GMT
95%CI b

25.269
21.131, 

30.217

30.261
22.038, 

41.554

25.243
17.950, 

35.500

28.780
20.212, 

40.981

61.995
50.525, 

76.069

45.792
34.899, 

60.085

70.654
38.966, 

128.114

61.274
27.941, 

134.371
28

n 130 64 82 42 133 67 28 13

GMT
95%CI b

1367.897
1171.214, 

1597.609

973.321
782.968, 

1209.951

1491.014
1137.166, 

1954.967

1254.776
901.567, 

1746.362

2108.455
1818.471, 

2444.683

1096.201
874.617, 

1373.924

2626.100
1523.745, 

4525.957

1501.714
865.947, 

2604.252

GMFR
95%CI b

57.494
48.390, 

68.311

38.048
29.476, 

49.114

75.779
58.270, 

98.549

44.128
31.273, 

62.268

37.029
30.349, 

45.181

25.099
18.783, 

33.538

42.012
21.808, 

80.932

24.508
11.453, 

52.445
c

n 130 64 82 42 133 67 28 13
126 63 81 39 127 62 25 12

%
95%CI d

96.9
92.3, 

99.2

98.4
91.6, 

100.0

98.8
93.4, 

100.0

92.9
80.5,

98.5

95.5
90.4, 

98.3

92.5
83.4, 

97.5

89.3
71.8,

97.7

92.3
64.0,

99.8
N= n
a PPS PPS 2

213
b 95%CI t
c 4
d 95%CI Clopper-Pearson

146 2 1

COVID-19



34

22 26

GMFR

26 28 SARS-CoV-2 GMT GMFR
PPS 146 2

N 56
N=26

N=41

N=25

N=84
N=43

N=101

N=45
n 56 26 39 25 81 40 97 44

GMT
95%CI a

1.791
1.180, 2.718

2.144
1.307, 3.516

1.195
0.863, 1.655

1.782
1.315, 2.417

GMFR
95%CI b

1.731
1.166, 2.570

2.080
1.279, 3.385

1.305
0.973, 1.750

1.623
1.215, 2.170

%
95%CI e

−3.6
−12.1, 9.6

6.9 
−7.3, 25.2

0.0
−6.4, 10.6

−0.6
−7.8, 10.4

N= n
a GMT 95%CI t
b GMFR GMFR 95%CI t

c 95%CI Newcombe-Wilson

2021 12 26 2022 6 30

mRNA SARS-CoV-2

COVID-19

65 95%CI 58, 72 % 45 95%CI -3, 71 %

BMJ 2022; 379: e072065

COVID-19

146 52 COVID-19

28 COVID-19 23

C4591001 24 7

146 2 COVID-19

PPS 7 28 COVID-19 27 COVID-19

1 2

 
22 COVID-19 44

3 3 18 COVID-19 9.0 2023
2 10

23 COVID-19 37.5℃
RT-PCR SARS-

CoV-2
24 C4591001 2 7 SARS-CoV-
2 N Engl J Med 2020; 383: 2439-50 C4591001

COVID-19 7 N Engl J 
Med 2020; 383: 2603-15
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146 1 10 

μg 1 30 μg 2

1 COVID-19

 

27 7 28 COVID-19 PPS 146 2  
   

 
N =1,531 

 
N =766 

 
N =1,468 

 
N =731 

n 1,525 765 1,463 729 
COVID-19  21 14 29 13 

 103.76 51.99 99.25 49.34 
COVID-19
/1,000 a  

95%CI b  

202.40 125.29, 
309.39  

269.27 147.21, 
451.79  

292.19 195.69, 
419.64  

263.50 140.30, 
450.59  

COVID-19  
95%CI c  

0.75 0.36, 1.60  1.11 0.56, 2.32  

COVID-19
% d  

95%CI e  
1.38 0.90, 2.11  1.83 1.09, 3.07  1.98 1.38, 2.84  1.78 1.04, 3.05  

N= n=  
a   
b  95%CI  
c  95%CI Clopper-Pearson  
d  % 1 KM 100 
e  95%CI Greenwood  

 
 

 

1 7 28 COVID-19  
PPS  

 

 

765 762 762 762 759 757 750
1525 1523 1520 1518 1514 1507 1503

No. at Risk

1 4 8 12 16 20 24 28 32 36
Study Day

0

4

8

12

16

20

Pr
op

or
ti

on
 (

%)
Cu

mu
la

ti
ve

 I
nc

id
en

ce

Incidence Rate            Ratio of(95% CI)            Incidence Rateper 1000 person-yr         (95% CI)
Comirnaty 269.27(147.21,451.79)202.40(125.29,309.39)    0.75(0.36,1.60)
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2 7 28 COVID-19
PPS

146 1 SARS-CoV-2

1

BA.1 28 29

BA.4-5 BQ.1.1 XBB.1.5

30 31 32

BA.1

BA.4-5

BQ.1.1 XBB.1.5

729 726 721 719 719 719 715
1463 1459 1458 1451 1446 1440 1433

No. at Risk

1 4 8 12 16 20 24 28 32 36
Study Day

0

4

8

12

16

20
Pr

op
or

ti
on

 (
%)

Cu
mu

la
ti

ve
 I

nc
id

en
ce

Incidence Rate            Ratio of(95% CI)            Incidence Rateper 1000 person-yr         (95% CI)
Spikevax 263.50(140.30,450.59)292.19(195.69,419.64)    1.11(0.56,2.32)
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28 SARS-CoV-2 GMT GMFR FAS  
   

    
 

60 μg  
N 30 

N 30 
 

60 μg  
N 30 

N 30 
 

60 μg  
N 30 

 
N 30 

 
60 μg  

N 20 
 

N 19 
 

n 30 30 30 30 30 30 20 19 
GMT 

95%CI a  

8.225 
6.370, 

10.620  

11.223 
7.756, 

16.241  

6.307 
5.545, 

7.173  

8.224 
6.312, 

10.716  

9.882 
8.096, 

12.061  

11.100 
7.126, 

17.290  

8.711 
5.931, 

12.794  

8.191 
6.335, 

10.590  
28  

n 27 29 29 29 30 29 20 19 
GMT 

95%CI a  

476.384 
334.337, 

678.780  

382.828 
263.403,  

556.397  

457.980 
332.562, 

630.694  

267.490 
192.709,  

371.290  

288.398 
200.270, 

415.307  

163.866 
123.097, 

218.138  

510.887 
275.764, 

946.482  

162.941 
89.114, 

297.929  
GMFR 

95%CI a  

63.924 
46.832, 

87.253  

39.214 
28.642, 

53.689  

72.915 
54.610, 

97.356  

31.971 
22.683, 

45.062  

29.185 
21.034, 

40.495  

16.777 
12.225, 

23.024  

58.647 
36.332, 

94.669  

19.893 
11.425, 

34.637  
b  

n 27 29 29 29 30 29 20 19 
27 29 29 28 30 28 20 18 

%  

95%CI c  

100.0 
87.2, 

100.0  

100.0 
88.1, 

100.0  

100.0 
88.1, 

100.0  

96.6 
82.2, 

99.9  

100.0 
88.4, 

100.0  

96.6 
82.2, 

99.9  

100.0 
83.2, 

100.0  

94.7 
74.0, 

99.9  

N= n  
a  95%CI t  
b  4  
c  95%CI Clopper-Pearson  

29 BA.1 SARS-CoV-2 GMT GMFR  
FAS  

   
    

 
60 μg  

N 30 
N 30 

 
60 μg  

N 30 
N 30 

 
60 μg  

N 30 
 

N 30 

 
60 μg  

N 20 
 

N 19 
 

n 30 30 30 30 30 30 20 19 
GMT 

95%CI a  

5.878 
4.603, 

7.505  

6.231 
4.373, 

8.877  

5.000 
5.000, 

5.000  

5.000 
5.000, 

5.000  

5.748 
5.266, 

6.274  

7.939 
5.135, 

12.274  

6.486 
5.332, 

7.890  

6.113 
5.206, 

7.177  
28  

n 27 29 29 29 30 29 20 19 
GMT 

95%CI a  

162.077 
108.684, 

241.701  

102.820 
77.929,  

135.662  

169.855 
120.041, 

240.341  

79.048 
58.201,  

107.362  

188.092 
134.193, 

263.640  

98.031 
71.744, 

133.948  

226.246 
121.639, 

420.812  

113.139 
66.325, 

192.996  
GMFR 

95%CI a  

30.792 
20.805, 

45.574  

19.593 
15.144, 

25.349  

33.971 
24.008, 

48.068  

15.810 
11.640, 

21.472  

32.722 
23.837, 

44.918  

14.366 
10.543, 

19.574  

34.883 
20.351, 

59.793  

18.509 
11.346, 

30.194  
b  

n 27 29 29 29 30 29 20 19 
27 29 29 28 30 28 19 18 

%  

95%CI c  

100.0 
87.2, 

100.0  

100.0 
88.1, 

100.0  

100.0 
88.1, 

100.0  

96.6 
82.2, 

99.9  

100.0 
88.4, 

100.0  

96.6 
82.2, 

99.9  

95.0 
75.1, 

99.9  

94.7 
74.0, 

99.9  

N= n  
a  95%CI t  
b  4  
c  95%CI Clopper-Pearson  
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30 BA.4-5 SARS-CoV-2 GMT GMFR  
FAS  

   
    

 
60 μg  

N 33 
N 30 

 
60 μg  

N 33 
N 30 

 
60 μg  

N 33 
 

N 30 

 
60 μg  

N 23 
 

N 19 
 

n 33 30 33 30 33 30 23 19 
GMT 

95%CI a  

51 48, 55  55 45, 68  50 50, 50  50 50, 50  56 44, 71  62 46, 83  50 50, 50  53 47, 60  

28  
n 33 30 33 30 33 30 23 19 

GMT 

95%CI a  

203 148, 
279  

236 174, 
321  

229 147, 
358  

116 86, 
156  

294 202, 
429  

181 122, 
268  

378 217, 
656  

189 116, 
309  

GMFR 

95%CI a  

3.9 2.9, 
5.4  

4.3 3.1, 
5.8  

4.6 2.9, 
7.2  

2.3 1.7, 
3.1  

5.2 3.6, 
7.5  

2.9 2.2, 
3.9  

7.6 4.3, 
13.1  

3.6 2.1, 
5.9  

b  
n 33 30 33 30 33 30 23 19 

16 18 18 6 22 8 15 8 

%  

95%CI c  

48.5 30.8, 
66.5  

60.0 40.6, 
77.3  

54.5 36.4, 
71.9  

20.0 7.7, 
38.6  

66.7 48.2, 
82.0  

26.7 12.3, 
45.9  

65.2 42.7, 
83.6  

42.1 20.3, 
66.5  

 
N= n  
a  95%CI t  
b  4  
c  95%CI Clopper-Pearson  

 
31 BQ1.1 SARS-CoV-2 GMT GMFR  

FAS  
   

    
 

60 μg  
N 33 

N 30 
 

60 μg  
N 33 

N 30 
 

60 μg  
N 33 

 
N 30 

 
60 μg  

N 23 
 

N 19 
 

n 33 30 33 30 33 30 23 19 
GMT 

95%CI a  

50 50, 50  52 48, 56  50 50, 50  50 50, 50  57 44, 73  59 46, 74  50 50, 50  50 50, 50  

28  
n 33 30 33 30 33 30 23 19 

GMT 

95%CI a  

56 
50, 63  

63 
54, 74  

56 
52, 61  

79 
58, 

106  

63 
50, 78  

74 
55, 99  

98 
65, 

149  

84 
57, 

123  

GMFR 

95%CI a  

1.1 
1.0, 

1.3  

1.2 
1.0, 

1.4  

1.1 
1.0, 

1.2  

1.6 
1.2, 

2.1  

1.1 
1.0, 

1.3  

1.3 
1.1, 

1.5  

2.0 
1.3, 

3.0  

1.7 
1.1, 

2.5  
b  

n 33 30 33 30 33 30 23 19 
1 1 0 4 0 1 5 3 

%  

95%CI c  

3.0 
0.1, 

15.8  

3.3 
0.1, 

17.2  

0.0 
0.0, 

10.6  

13.3 
3.8, 

30.7  

0.0 
0.0, 

10.6  

3.3 
0.1, 

17.2  

21.7 
7.5, 

43.7  

15.8 
3.4, 

39.6  

 
N= n  
a  95%CI t  
b  4  
c  95%CI Clopper-Pearson  
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32 XBB.1.5 SARS-CoV-2 GMT GMFR  
FAS  

   
    

 
60 μg  

N 33 
N 30 

 
60 μg  

N 33 
N 30 

 
60 μg  

N 33 
 

N 30 

 
60 μg  

N 23 
 

N 19 
 

n 33 30 33 30 33 30 23 19 
GMT 

95%CI a  

50 50, 50  52 48, 57  50 50, 50  50 50, 50  56 45, 70  57 47, 69  50 50, 50  50 50, 50  

28  
n 33 30 33 30 33 30 23 19 

GMT 

95%CI a  

60 
52, 68  

54 
50, 59  

59 
53, 66  

63 
51, 79  

69 
55, 87  

61 
49, 77  

109 
69, 

172  

64 
49, 82  

GMFR 

95%CI a  

1.2 
1.0, 

1.4  

1.0 
1.0, 

1.1  

1.2 
1.1, 

1.3  

1.3 
1.0, 

1.6  

1.2 
1.0, 

1.4  

1.1 
1.0, 

1.2  

2.2 
1.4, 

3.4  

1.3 
1.0, 

1.6  
b  

n 33 30 33 30 33 30 23 19 
0 0 0 3 1 0 7 1 

%  

95%CI c  

0.0 
0.0, 

10.6  

0.0 
0.0, 

11.6  

0.0 
0.0, 

10.6  

10.0 
2.1, 

26.5  

3.0 
0.1, 

15.8  

0.0 
0.0, 

11.6  

30.4 
13.2, 

52.9  

5.3 
0.1, 

26.0  

 
N= n  
a  95%CI t  
b  4  
c  95%CI Clopper-Pearson  

146 2 GMFR

7.1.2 GMT

18

 

SARS-CoV-2 effectiveness

BA.1 BA.2 35.9 71.0%

Nat Med 2022; 28: 1063-71 Nat Commun 2022; 13: 3082 MMWR 

2022; 71: 931-9

Nature 2022; 603: 493-6 N Engl J 

Med 2022; 386: 698-700

effectiveness 56 84% MMWR 2022; 71: 931-9 2 4

effectiveness 94.7 96.6%

64.9 73.9% N Engl J Med 2022; 386: 1532-46

146



40

BA.1 BA.4-

5

COVID-19

COVID-19

7.R.3
7.R.3.1

146 2 33

33 146 2
   

 
n % n % n % n %

1,538 769 1,469 735
0 0 0 0

1 0.1 2 0.3 1 0.1 1 0.1
1,440 93.6 727 94.5 1,411 96.1 700 95.2

43 2.8 14 1.8 56 3.8 39 5.3
1,051 68.3 538 70.0 1,156 78.7 599 81.5

68 4.4 33 4.3 82 5.6 53 7.2
523 34.0 279 36.3 563 38.3 267 36.3

10 0.7 3 0.4 28 1.9 3 0.4
n=

21 7.1.2

34 35
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34 146 2  

MedDRA 
PT 

 a  
N=1,538  N=769  N=1,538  N=769  

n  n  n  n  

 
1,440 2.0 1, 6  727 2.0 1, 5  1,440 4.0 1, 34  727 4.0 1, 32  

 152 3.0 1, 7  74 3.0 1, 4  152 4.0 1, 29  74 3.5 1, 11  
 222 2.0 1, 7  118 2.0 1, 4  222 3.0 1, 28  118 3.0 1, 15  
 150 2.0 1, 7  82 2.0 1, 5  150 3.0 1, 25  82 4.0 1, 9  
 1,420 2.0 1, 4  709 2.0 1, 3  1,420 4.0 1, 34  709 4.0 1, 32  
 609 2.0 1, 7  345 2.0 1, 4  609 3.0 1, 15  345 3.0 1, 29  

 258 4.0 1, 8  128 4.0 1, 7  258 3.0 1, 28  128 2.0 1, 28  

 
1,051 2.0 1, 8  538 2.0 1, 8  1,051 3.0 1, 42  538 3.0 1, 32  

 521 2.0 1, 5  276 2.0 1, 7  521 2.0 1, 9  276 2.0 1, 26  
 851 2.0 1, 8  447 2.0 1, 8  851 2.0 1, 42  447 3.0 1, 32  

 591 2.0 1, 8  319 2.0 1, 8  591 2.0 1, 32  319 2.0 1, 27  
 25 4.0 1, 8  8 3.0 2, 5  25 3.0 1, 19  8 2.0 1, 15  

 316 2.0 1, 7  180 2.0 1, 5  316 2.0 1, 29  180 2.0 1, 28  
N= n= MedDRA/J Ver.25.0 

a  29
 

 
35  

146 2  

MedDRA 
PT 

 a  

N=1,469  
N=735  

N=1,469  
N=735  

n  n  n  n  

 
1,411 2.0 1, 6  700 1.0 1, 3  1,411 4.0 1, 34  700 4.0 1, 29  

 194 3.0 1, 8  140 3.0 1, 10  194 4.0 1, 34  140 3.0 1, 10  
 248 2.0 1, 6  176 2.0 1, 4  248 3.0 1, 16  176 3.0 1, 12  
 156 2.0 1, 8  117 2.0 1, 4  156 4.0 1, 18  117 4.0 1, 26  
 1,380 2.0 1, 4  688 2.0 1, 3  1,380 4.0 1, 34  688 4.0 1, 29  
 757 2.0 1, 7  425 2.0 1, 5  757 3.0 1, 19  425 3.0 1, 11  

 277 4.0 1, 8  152 4.0 1, 7  277 3.0 1, 28  152 3.0 1, 13  

 
1,156 2.0 1, 8  599 2.0 1, 7  1,156 3.0 1, 29  599 3.0 1, 25  

 626 2.0 1, 7  349 2.0 1, 6  626 2.0 1, 9  349 2.0 1, 24  
 984 2.0 1, 8  498 2.0 1, 6  984 2.0 1, 29  498 2.0 1, 25  

 677 2.0 1, 8  358 2.0 1, 8  677 2.0 1, 19  358 2.0 1, 19  
 22 4.0 1, 6  17 3.0 1, 6  22 3.0 1, 27  17 2.0 1, 7  

 342 2.0 1, 5  191 2.0 1, 3  342 2.0 1, 14  191 2.0 1, 12  
N= n= MedDRA/J Ver.25.0 

a  29
 

 

2

1.0 3 29 6.0

2 2.0 2

8 6.0 2 1
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25

2 1.0 3

34 8.0 2 2.0 

2 12 4.0 2
26

3

2.0 1 19 4.0

2 2.0 2 29 

5.0 1
27

2 2.0 2 14 4.0

2 2.0

2 25 4.0 1
27

9 29

36
28 11 1

29 2 1
29 1 29 2

 
25 1 42 1 12
26 2 57 66  
27 1 / 1

57
28 6 33 46 2

1 2023 6 8
29 2 1 44 1 57 1

1 129 2 1 33
1 2023 6 8
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36 146 2

MedDRA
PT N =1,538 N =769 N =1,469 N =735

n % n % n % n % n % n % n % n %
48 3.1 5 0.3 3 0.4 0 104

7.1
24 1.6 4 0.5 1 0.1

37 2.4 5 0.3 0 0 87 5.9 22 1.5 2 0.3 0
16 1.0 2 0.1 0 0 34 2.3 6 0.4 0 0
3 0.2 0 0 0 7 0.5 1 0.1 0 0

0 0 1 0.1 0 3 0.2 0 1 0.1 1 0.1
7 0.5 0 0 0 5 0.3 0 0 0

19 1.2 0 2 0.3 0 31 2.1 1 0.1 2 0.3 0
37 2.4 1 0.1 13 1.7 0 37 2.5 4 0.3 16 2.2 0

10 0.7 1 0.1 1 0.1 0 13 0.9 4 0.3 3 0.4 0
7 0.5 0 1 0.1 0 3 0.2 0 5 0.7 0

15 1.0 0 7 0.9 0 20 1.4 0 8 1.1 0
9 0.6 0 3 0.4 0 7 0.5 0 2 0.3 0
2 0.1 0 1 0.1 0 1 0.1 0 0 0

MedDRA/J Ver.25.0

22 7.1.2

7.1.2

37 38 146

1 2
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37  
146 1 2  

MedDRA 
PT 

  
 

60 μg  
 

 
 

60 μg  
 

 
 

N =1,475 
 

N =123 
 

N =754 
 

N =75 
 

N =1,475 
 

N =123 
 

N =754 
 

N =75 
n %  n %  n %  n %  n %  n %  n %  n %  

 
1,386 94.0 109 88.6  715 94.8  66 88.0  40 2.7  3 2.4  13 1.7  1 1.3  

 144 9.8   13 10.6  72 9.5  6 8.0  14 0.9  1 0.8  1 0.1  0 
  206 14.0   18 14.6  113 15.0   9 12.0  11 0.7  2 1.6  2 0.3  0 
 132 8.9   22 17.9   81 10.7   9 12.0   5 0.3  1 0.8  0 0 
 1,366 92.6 107 87.0  698 92.6  63 84.0   9 0.6  0 5 0.7  1 1.3  
  582 39.5   42 34.1  332 44.0  29 38.7  15 1.0  0 6 0.8  1 1.3  

  247 16.7   19 15.4  120 15.9  13 17.3  0 0 0 0 

 
1,031 69.9  51 41.5  541 71.8  29 38.7  67 4.5  2 1.6  29 3.8  4 5.3  

  517 35.1   24 19.5  278 36.9  12 16.0  41 2.8  1 0.8  16 2.1  1 1.3  
  840 56.9   34 27.6  449 59.5  20 26.7  30 2.0  1 0.8  15 2.0  2 2.7  

  583 39.5   28 22.8  321 42.6   8 10.7   8 0.5  0 5 0.7  1 1.3  
  22 1.5   3 2.4   6 0.8  2 2.7  0 0 0 1 1.3  

  308 20.9   14 11.4  181 24.0  16 21.3  5 0.3  1 0.8  5 0.7  2 2.7  
N= n MedDRA/J Ver.25.0 

 

38  
146 1 2  

MedDRA 
PT 

  
 

60 μg  
  

60 μg  
 

 
N =1,470 

 
N =49 

 
N =753 

 
N =32 

 
N =1,470 

 
N =49 

 
N =753 

 
N =32 

n %  n %  n %  n %  n %  n %  n %  n %  

 
1,413 96.1 47 95.9  720 95.9  26 81.3  57 3.9  4 8.2  41 5.4  0 

 193 13.1  8 16.3  144 19.1  8 25.0  18 1.2  3 6.1  14 1.9  0 
 250 17.0  9 18.4  179 23.8  9 28.1  16 1.1  2 4.1  11 1.5  0 
 155 10.5  7 14.3  119 15.8  7 21.9  6 0.4  1 2.0  4 0.5  0 
 1,381 93.9 46 93.9  707 93.9  24 75.0  10 0.7  0 13 1.7  0 
 759 51.6  20 40.8  431 57.2  13 40.6  22 1.5  0 14 1.9  0 

 277 18.8  13 26.5  159 21.1  7 21.9  2 0.1  0 0 0 

 
1,160 78.9 31 63.3  617 81.9  14 43.8  81 5.5  2 4.1  54 7.2  0 

 624 42.4  14 28.6  358 47.5  6 18.8  43 2.9  1 2.0  30 4.0  0 
 983 66.9  26 53.1  511 67.9  10 31.3  39 2.7  0 30 4.0  0 

 686 46.7  7 14.3  368 48.9  8 25.0  11 0.7  0 13 1.7  0 
 21 1.4  1 2.0  18 2.4  0 0 0 0 0 

 342 23.3  8 16.3  198 26.3  5 15.6  9 0.6  1 2.0  9 1.2  0 
N= n MedDRA/J Ver.25.0 

 
7.R.3.2  

mRNA

VAERD VAED  
  

MedDRA SMQ

PT  

146 1 60 μg 3/122 2.5% 2 1
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1/50 2.0%

60 μg

 

146 2 60 μg 105/3,007 3.5% 63 9

6 5 4 2

1 20/769 2.6% 12

2 1

34/735 4.6% 18 5 3

2 1

1/769 0.1%

60 μg

12/3,007 0.4% 7 2 1

1/769 0.4% 1 4/735

0.5% 1

60 μg 79/3,007 2.6% 59 5 4

3 2 1

16/769 2.1% 11

1 22/735 3.0% 17

2 1

60 μg 7/3,007 0.2% 7 2/769 0.3%

1 2/735 0.3% 1

 

60 μg 3

1 2 1

10 3 2 1

2 1 6

2 30  

J101 30 μg 3/30 10.0% 1

60 μg 2/26 7.7% 2 1/31 3.2%

60 μg 2

30 μg

 

116 1 30 μg 1/3 33.3% 2 60 μg 2/37

5.4% 1 60 

μg

 
30 2 2 2023 6 8
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 VAED VAERD  

MedDRA HLT

PT

MedDRA SMQ PT VAED VAERD

MedDRA PT VAED VARED COVID-19

MedDRA PT COVID-19

 

146 1 2 J101 116

VAED VAERD

 

 

7.R.3.1 7.R.3.2

 

VAERD VAED

mRNA

 

mRNA SARS-CoV-2

18 60 μg  

 

 

18

60 μg
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VAERD VAED

mRNA

7.R.3.3

146

146 2 1

2,059/4,511 COVID-19
31 63 220

199 105 8 120 6 27

390 1

39

96.7% 722/747 98.7% 366/371

98.7% 613/621

98.4% 315/320 96.3% 762/791

96.5% 384/398 97.6%

828/848 96.9% 402/415

 
31 COVID-19 44

3 3 18 COVID-19 9.0 2023 2 10
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39 146 2  

MedDRA 
PT 

  

    
 

N=747  
N=371 

 
N=621  

N=320 

 
N=791 

N=398 
N=848 

N=415 
n %  n %  n %  n %  n %  n %  n %  n %  

 
 702 94.0  359 96.8  598 96.3  311 97.2  738 93.3  368 92.5  813 95.9  389 93.7  
 24 3.2  10 2.7  29 4.7  20 6.3  19 2.4   4 1.0  27 3.2  19 4.6  

  72 9.6   37 10.0   84 13.5   60 18.8   80 10.1  37 9.3  110 13.0   80 19.3  
  5 0.7  0 11 1.8   5 1.6  10 1.3   1 0.3   9 1.1   8 1.9  

  120 16.1   60 16.2  108 17.4   81 25.3  102 12.9   58 14.6  140 16.5   95 22.9  
 10 1.3   1 0.3   9 1.4   6 1.9   3 0.4   1 0.3   7 0.8   5 1.2  

   82 11.0   47 12.7   84 13.5   59 18.4  68 8.6  35 8.8  72 8.5   58 14.0  
  5 0.7  0  4 0.6   2 0.6   1 0.1  0  2 0.2   2 0.5  

  691 92.5  351 94.6  585 94.2  307 95.9  729 92.2  358 89.9  795 93.8  381 91.8  
  5 0.7   4 1.1   6 1.0   7 2.2   4 0.5   2 0.5   4 0.5   6 1.4  

  325 43.5  176 47.4  332 53.5  196 61.3  284 35.9  169 42.5  425 50.1  229 55.2  
  8 1.1   6 1.6  10 1.6   5 1.6   7 0.9   1 0.3  11 1.3   8 1.9  

  131 17.5   70 18.9  124 20.0   73 22.8  127 16.1  58 14.6  153 18.0   79 19.0  
 0 0  2 0.3  0 0 0 0 0 

 
 530 71.0  256 69.0  493 79.4  266 83.1  521 65.9  282 70.9  663 78.2  333 80.2  
 39 5.2  17 4.6  40 6.4  25 7.8  29 3.7  16 4.0  42 5.0  28 6.7  

  271 36.3  139 37.5  271 43.6  164 51.3  250 31.6  137 34.4  355 41.9  185 44.6  
 26 3.5  10 2.7  19 3.1  14 4.4  16 2.0   7 1.8  25 2.9  16 3.9  

  427 57.2  210 56.6  427 68.8  223 69.7  424 53.6  237 59.5  557 65.7  275 66.3  
 16 2.1   9 2.4  21 3.4  12 3.8  14 1.8   8 2.0  17 2.0  17 4.1  

  303 40.6  156 42.0  304 49.0  169 52.8  288 36.4  163 41.0  373 44.0  189 45.5  
  5 0.7   6 1.6   5 0.8   5 1.6   3 0.4  0  5 0.6   8 1.9  

  15 2.0   5 1.3  14 2.3  11 3.4  10 1.3   3 0.8   8 0.9   6 1.4  
 0  1 0.3  0 0 0 0 0 0 

  151 20.2   85 22.9  150 24.2   88 27.5  165 20.9   95 23.9  192 22.6  103 24.8  
  2 0.3   4 1.1   3 0.5   5 1.6   4 0.5   3 0.8   7 0.8   4 1.0  

N= n MedDRA/J Ver.25.0 
 

 
 

5.5

 

4 8 1
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146

CDC Vaccine Adverse Event Reporting System VAERS

mRNA

COVID-19
32

COVID-19 SARS-CoV-2

3 8 23

7.R.4
SARS-CoV-2

146 2

GMFR 97.5%CI

0.67 7.1.2

SARS-CoV-

2

SARS-CoV-2

90% N Engl J Med 2020; 383: 2603-15 N

Engl J Med 2021; 384: 403-16

 
32 https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/pregnancy.html 2023 6 9
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MMWR 2022; 71: 139-45

SARS-CoV-2

SARS-CoV-2

N Engl J Med.2021; 385: 1627-9

2 2

BA.4-5 2 BA.1 2

BA.4-5 SARS-CoV-2

mRNA

 

18 SARS-CoV-2

DS5670-103

SARS-CoV-2 33

 

2 34  

 

 

Lancet 2021; 398: 1377-80

1 SARS-CoV-2

COVID-19 COVID-19

Nat Med 2022; 28:1042-9 Nat Med 2022; 28: 1063-71  

2 mRNA

Results of COVID-19 Vaccine Effectiveness Studies: An Ongoing Systematic Review. March 9, 

2023  35 2022 9

2 mRNA

 
33 https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-changes-simplify-use-
bivalent-mrna-covid-19-vaccines 2023 6 9  
34 https://www.daiichisankyo.co.jp/files/news/pressrelease/pdf/202305/20230519_J.pdf
https://www.daiichisankyo.com/files/news/pressrelease/pdf/202305/20230519_E.pdf 2023 6 9  
35 https://view-hub.org/sites/default/files/2023-03/COVID19%20VE%20Studies_Bivalent%20VE%20Plots.pdf
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7.R.5.3
SARS-CoV-2

146 SARS-CoV-2

2 6 2

PPS 2

8.1 6.0 18.4 2 8 8

40

SARS-CoV-2

40 28 PPS 146 2
8 8

N 75 37 54 26 65 32 88 44
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95%CI a
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t
c 95%CI Newcombe-Wilson
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92.2  
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  184 50.3  111 59.7  144 65.8   80 69.0  667 56.9 336 57.6  840 67.2 418 67.5  
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N= n MedDRA/J Ver.25.0 
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ADA Anti-drug antibody
APTT Activated partial 

thromboplastin time
CI Confidence interval
COVID-19 Coronavirus disease SARS-CoV-2
Cxcl10 C-X-C motif chemokine ligand 

10
C-X-C 10

DNA Deoxyribonucleic acid

ELISA Enzyme-linked immunosorbent 
assay

FAS Full analysis set
FDA Food and Drug Administration
GMFR Geometric mean fold rise:
GMT Geometric mean titer
HLT High level term

ICMRA
International Coalition of 
Medicines Regulatory 
Authorities

IFN-γ Interferon-gamma γ
IgG Immunoglobulin G G
IL Interleukin

LNP Lipid nanoparticle
MCB Master cell bank

MedDRA Medical Dictionary for 
Regulatory Activities ICH

mRNA Messenger RNA RNA
PCR Polymerase chain reaction
PEG Polyethylene glycol
PK Pharmacokinetics
PT preferred term
RBD Receptor-binding domain
RNA Ribonucleic acid
SARS-CoV-2 Severe Acute Respiratory 

Syndrome CoronaVirus-2
2

S Spike protein
SMQ Standardised MedDRA queries MedDRA 
Th helper T cell T

VAED Vaccine-associated enhanced 
disease

VAERD Vaccine-associated enhanced 
respiratory disease

VE Vaccine efficacy
WCB Working cell bank
WHO World Health Organization
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