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Investigation causes of the increasin? non vaccine type pneumococcal infections
after the introduction of pneumococcal conjugate vaccine
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Nasopharyngeal carriage rate of Streptococcus pneumoniae in Japanese infants

didn"t change before and after the introduction of 13th-valent pneumococcal conjugate vaccine
(PCV13).Among carriage pneumococcus strains, all strains changed non PCV13 serotypes and nontypeable
S.pneumoniae strains increased after the introduction of PCV13. Clonally related serotype 12F,that
Ss one of non PCV13 serotypes, increased the pathogen of invasive pneumococcal diseases (IPD) in
apan.
The titers of PCV13 serotype specific antibodies in non PCV13 immunized Japanese children with
underlying disease was relatively lower than healthy Japanese children. This study result suggests
that the recommendation of PCV13 is needed for non PCV13 immunized Japanese children with underlying
diseases.The titers of non PCV13 serotype specific antibody in PCV13 immunized children with IPD
were varied. The effects of PCV13 immunization against immune response of non PCV13 specific
serotype pneumococcus was not clarified.

13 PCV13



1 Streptococcus pneumoniae

PPSV23 1980

PCV7 2010
PCV7
PCV13 PCV7
PCV13
2
PCV13 PCV13

pneumococcal disease: IPD

1 PCV13

3 PCV13

90

19A
2013

PCV13

PCV13

2

23

PCV
PCV7
19A

13
PCV13

PCV13

PCV13

invasive
PCV13



1 IPD PCV13
2017 IPD 5 10 11.9
15 PCV13
PCV13 85 PCV13
PCV13 2018 PCV13

1 1PD PCV13

2017 2018 2019

5 10 11.9 9.6 6.6

PCV13 15 0 0

2 IPD
2017 PCV13 12F
Multilocus sequence typing MLST pulse field gel electrophoresis PFGE)
multilocus variable-number tandem-repeat analysis MLVA)
12F ST4846 MLVA
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No.  Strainno. Year of Isolation site Age  Placeofisolation  Outbreak strain/control strain ~~ MIST ~ MIVA  PFGE
isolation (years)

1 16P5 2016 Blood 4 Chiba Outbreak ST4846 A a
i 1627 2016 Blood 3 Chiba Outbreak ST4846 A a
3 16P66 2016 Synovial fluid 1 Chiba Outbreak ST4846 A a
4 16P92 2016 Blood 7 Chiba Outbreak ST4846 A a
5 16P95 2016 Blood 1 Chiba Outbreak ST4846 A a
6 17p6 017 Blood 1 Chiba Outbreak STi816 A a
7 17P10 2017 Blood 7 Chiba Outbreak ST4846 A a
8 17P12 017 Blood 2 Chiba Outbreak ST4846 A a
9 17P6l 2017 Blaod 3 Chiba Outhreak ST4846 A a
10 17P114 2017 Blood 1 Chiba Outbreak ST4846 B a
1 17P116 2017 Blood 1 Chiba Outbreak ST4846 A a
12 17P176 2017 Blaod 2 Chiba Outbreak ST4846 B a
13 179177 207 Blood 3 Chiba Outbreak ST4846 B a
14 17P76 2005 Blaod 15 Chiba Control ST4846 A "
15 8P34 2008 Blaod 1 Chiba Control ST4846 & a
16 8P43 2008 Sputum 2 Chiba Control ST4846 D a
17 15P55 2009 Otorrhoea 7 Chiba Control ST4846 D a
18 13P100 2014 [s53 9 Tokyo Control ST4846 A a
19 15P26 2015 Sputum s Chiba Control ST4846 B a
20 16P18 2016 Sputum 1 Chiba Control ST4846 A a
21 16P37 2016 Blood 1 Nagano Control ST4846 E b
2 16P93 2016 Blood 1 Tokyo Control ST4816 B a
23 16P3 2016 Blood 6l Chiba Control ST4846 B a
24 17P145 2007 Blood 4 Tokyo Control ST4846 B a
25 17P54 2017 Blood 36 Chiba Control ST4846 A a
2% 17P55 2007 Blood 7 Chiba Control ST4816 A a




3 PCV13

13 2017
PCV13 PCV13
19A PCV13
358 PCV13
2018
PCV13 PCV13
15A 35B 1
PCV13
1
MLST
1 A C D E
4 1PD PCV13
OPA)
OPA



2 PCV13

100

IgG (pg/mL)
bH—
o}

| -
%

03 1+
0.1
0.01
1 3 5 6A 7F 19A
Serotype
[JPatients
[ Healthy children aged 5 years or above”
@ Geometric mean IgG concentrations (GMCs) (pg/mL)
5 10A PCV13
PCV13 10A  IPD
10A
PCV13 PCV13
10A OPA

< >

1) Ishiwada N, Kurosaki T, Terashima I, Kohno Y. The incidence of pediatric invasive

pneumococcal disease in Chiba prefecture, Japan (2003-2005). Journal of Infection
2008; 57: 455 -8.

2) Ishiwada N, Hishiki H, Nagasawa K, Naito S, Sato Y, Chang B, Sasaki Y, Kimura K,
Ohnishi M, Shibayama K. The incidence of pediatric invasive Haemophilus influenzae and
pneumococcal disease in Chiba prefecture, Japan before and after the introduction of
conjugate vaccines.Vaccine. 2014; 32: 5425-31.

3) Naito S, Tanaka J, Nagashima K, Chang B, Hishiki H, Takahashi Y, Oikawa J, Nagasawa
K, Shimojo N, Ishiwada N. The impact of heptavalent pneumococcal conjugate vaccine on
the incidence of childhood community-acquired pneumonia and bacteriologically confirmed

pneumococcal pneumonia in Japan. Epidemiol Infect. 2016; 144: 494-506.



Takeuchi N, Ohkusu M, Wada N,Kurosawa S, Miyabe A,Yamaguchi M, Nahm MH, Ishiwada N

Molecular typing, antibiotic susceptibility, and biofilm production in nonencapsulated 2019
Streptococcus pneumoniae isolated from children in Japan.
J Infect Chemother -
DOl
10.1016/j . jiac.2019.02.007.
, , , , , , , , 36
2018
37-40
DOl
Takeshita K, Ishiwada N, Takeuchi N, Takahashi Y, Naito S, Nagasawa K, Hishiki H, Hoshino T, 71
Shimojo N
Pneumococcal 1gG levels against 13-valent pneumococcal conjugate vaccine serotypes in Japanese 2018
children with a medical history of hematopoietic neoplasms and solid tumors
Japanese Journal of Antibiotics 13-21
DOl
Ohkusu M, Takeuchi N, Ishiwada N, Ohkusu K. 68
Clonal spread of serotype 12F ST4846 Streptococcus pneumoniae. 2019
J Med Microbiol. 1383-1390

DOl
10.1099/jmm.0.001047.




9 1 4

Takeshita K. Ishiwada N. Takeuchi N. Fukasawa C. Hishiki H. Hoshino T. Shimojo N

Current pneumococcal vaccination status and serotype specific 1gG levels of 13-valent pneumococcal conjugate vaccine in
Japanese asplenic children

11th The International Symposium on Pneumococci and Pneumococcal Diseases

2018

Ishiwada N, Takeuchi N, Ohkusu M, Naito S, Abe K, Omata Y, Hoshino T

Epidemiological change of invasive pneumococcal disease and community-acquired pneumonia in children before and after the
introduction of 13-valent pneumococcal conjugate vaccine era in Japan

11th The International Symposium on Pneumococci and Pneumococcal Diseases

2018

Ishiwada N

Epidemiological change in pediatric community-acquired pneumonia before and after the introduction of pneumococcal conjugate
vaccine era in Japan

The 13th Congress of Asian Society for Pediatric Research Symposium Fight against Pneumonia in Asian Children

2017

Ishiwada N

Impact of the 13-valent pneumococcal conjugate vaccine on community-acquired pneumonia and pneumococcal pneumonia in
children in Japan

The 30th International Congress of Chemotherapy and Infection

2017




12F

29

2018

52

2019

GBS

2019

215

2020

(Takeuchi Noriko)




(Ohkusu Misako)

(Takeshita Kenichi)




