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Modelling studies to identify the indirect effects of vaccines and the optimal
immunizaion policies
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In this research ﬁro'ect, we examined the impact of the introduction of
routine varicella vaccination and public health measures associated with the pandemic of COVID-19 on
varicella epidemiological dynamics in Japan.

Since the routine varicella vaccination program was introduced in October 2014, the number of
reported varicella cases decreased rapidly. However, this study showed that the number of
susceptibels has increased especially in children older than 10 years old, suggesting the need for
the supplementary vaccination to the unvaccinated birth cohorts in the future. Furthermore, the
varicella vaccine is highly effective, and despite the decrease in the number of infected during the
COVID-19 pandemic, the susceptible population has not increased. The result indicated that a large
epidemic is unlikely to occur in the future, even after life goes back to normal as it was before

the pandemic.



2014 10

1990 2019
2010 2021
1990
2033
1990
2014 10
10-14 2014 2011
10-14
( 1) 1-4

10-14 2

2027



1990-1994 1995-1999 2000-2004
5 0.5 0.5

0.4 0.4 0.4

0.3 0.3 0.3
0.2 0.2 0.2
0.1 0.1 0.1
0.0 0.0 0.0
c 1 3 5 7 9 11 13 1 3 5 7 9 11 13 1 3 5 7 9 11 13
%
2 2005-2009 2010-2011 2012-2013
£ 0. 0.5
S 04 0.4 0.4
% 03 0.3 0.3
< 02 0.2 0.2
é 0.1 0.1 0.1
s O35 7§ 1118 O35 7§ 1113 O3 E5 7 § 1113
2014-2015 2016-2017 2018-2019
05 05 05
0.4 0.4 0.4
0.3 0.3 0.3
0.2 0.2 0.2
0.1 0.1 0.1
O35 7 5 1118 WO 7 § 1113 O 7 5 1113
Age (years)
1
500000 250000,
Age Age 200000 Age
T 1o 8%e 1%
j%;ﬁ 7yo 150000 12y.0
¥ 8y.0 .0
- 4y0 93);.0 14¥.o

FEZ2123T2257]

{550 75955000 2005 2010 2075 2020 035 20 550155 550030053010 Z515 - 2520 o 01530 1995 2000 2005 2010 2015 2020 2025 2030
2
4
2010 COVID-19
2023 2023
50%
4
0.08 . .
' '
| |
1 1
0.06 .
|
|
'
0.04 :
|
|
0.02 |
'
! I
' |
1 1
O'OOO - N ® ¥ 1w ©O© N 0 O 8 n
S 5 5 &5 56 5 o5 o 5 o © o
§ & § & & & & & & & & «©



F*kk

ek

8000
6000
4000
2000

[=]
8
(=]
et

o

9z0e
vaoz
-l
0202
#Loe
gLo0z
vioe
Zloe

oLoe

9202
tz0e
2c0z
0202
8lLoe
9102
riog
zlo2

oLoz

(000'1) sejqudaosns jo Jequinu

year

year



Suzuki Ayako Nishiura Hiroshi

10

Reconstructing the transmission dynamics of varicella in Japan: an elevation of age at
infection

2022

PeerJ

el12767 el12767

DOl
10.7717/peerj.12767

2021

2022

2022







