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Table 1. Names of serotype groups used in this study and serotypes included.

Serotype group 4 6B 9V 14 18C 19F 23F 1 3 5 6A 7F 19A 2 8 9N 10A 11A 12F 15B 17F 20 22F 33F Others
PCV7 o0 0606 6 0 O
PCV13 o0 006 06 06 06 000 ® o
PPSV23 o0 006 06 06 0 000 O © 000 06 06 0 0 0 0 0 O
PCV13-nonPCV7 [ N N ) [ I )
PPSV23-nonPCV13 0 006 6 6 6 06 0 0 O

Non-vaccine type

PCV7, 7-valent pneumococcal conjugate vaccine; PCV13, 13-valent pneumococcal conjugate vaccine; PPSV23, 23-valent pneumococcal

polysaccharide vaccine.
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Table 2. Breakdown of specimen materials and serotype groups by age group in this study.
Specimen, n (%) Serotype group, n (%)
Age Bronchoal-  Otorrhea/ : Total
group Sputum veolar middle ear Blood  Others PCV7 PCV13- PPSV23-  Non-vaccine
. ) nonPCV7 nonPCV13 type
lavage fluid fluid

<5y 99 (97.1) 0 (0.0) 3(29) 0 (0.0) 0 (0.0) 1 (1.0) 6 (5.9) 31 (30.4) 64 (62.7) 102 (100)
514y 1917 0 (0.0) 1(8.3) 0 (0.0) 0 (0.0) 0 (0.0) 8 (66.7) 0 (0.0) 4 (333) 12 (100)
1564 y 3 (81.3) 1(6.3) 0 (0.0) 2 (125) 0 (0.0 0 (0.0) 3 (188) 4 (25.0) 9 (56.3) 16 (100)
>65y 43 (87.8) 120 0 (0.0) 3(6.1) 2 @41 0 (0.0) 14 (28.6) 9 (184) 26 (53.1) 49 (100)
All ages 166 (92.7) 2 (L1 4 (2.2) 5(2.8) 2 (L1) 1 (0.6) 31 (17.3) 44 (24.6) 103 (57.5) 179 (100)

PCV7, serotypes in the 7-valent pneumococcal conjugate vaccine (PCV); PCV13-nonPCV7, serotypes in the 13-valent PCV but not the
PCV7; PPSV23-nonPCV13, serotypes in the 23-valent pneumococcal polysaccharide vaccine but not the PCV13; Non-vaccine type, se-
rotypes not included in any vaccine.
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Distribution of age groups and specimen materials of pneumococcal serotypes isolated from patients at four university-affili-
ated hospitals from January 2018 to March 2019.

The distribution of Streptococcus pneumoniae serotypes isolated from patients each age groups (A), specimen materials (B).
Bars located under the graph, serotypes covered by PCV7, PCV13, and PPSV23.

PCV, pneumococcal conjugate vaccine; PPSV, pneumococcal polysaccharide vaccine; NT, non-typeable.
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Table 3. Comparison of antimicrobial susceptibility rates among serotype groups of Streptococcus pneumoniae in this study.

PCV13 PPSV23-nonPCV13 Non-vaccine type
Antimicrobial agents =32 (n=44) (n=101) P value?
S/I/R, n (%) S/I/R, n (%) S/I/R, n (%)

Penicillin G 28 (87.5) / 3(94) /1 (3.1) 39 (88.6) °/ 5 (11.4) / 0 (0) P 44 (436) v/ 39 (386) P/ 18 (17.8) *  <0.0001
(Oral administration)

Cefotaxime 31(96.9) /1(3.1) /0 (0) 44 (100) / 0 (0) 7/ 0 (0) 100 (99.0) / 1 (1.0) / 0 (0) 0.3131
Ceftriaxone 31(96.9) /1(3.1) /0 (0) 44 (100) / 0 (0) / 0 (0) 100 (99.0) / 1 (1.0) / 0 (0) 04700
Cefepime 31(96.9) /1(3.1) /0 (0) 42 (95.5) / 2 (4.5) / 0 (0) 96 (95.0) / 4 (4.0) / 1 (1.0) 1.0000
Meropenem 31(969) /00 b/ 1(3.1) 43 (97.7) /1 (23)/ 0 (0) ® 61 (60.4) / 22 (21.8) ®/ 18 (17.8) © <0.0001
Erythromycin 6 (188) / 4 (12.5) / 22 (68.8) 3(6.8)/5(11.4) / 36 (81.8) 20 (19.8) / 7 (6.9) / 74 (73.3) 0.2313
Levofloxacin 32 (100) / 0 (0) / 0 (0) 44 (100) / 0 (0) 7/ 0 (0) 98 (97.0) / 0 (0) / 3 (3.0) 0.7554

2 Fisher’s exact test
b P<0.05 vs expected value (residual analysis)

PCV13, serotypes in the 13-valent pneumococcal conjugate vaccine; PPSV23-nonPCV13, serotypes in the 23-valent pneumococcal poly-
saccharide vaccine but not the PCV13; Non-vaccine type, serotypes not included in any vaccine.
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Figure 2. Antimicrobial susceptibility for isolates of each serotype in this study.
Antimicrobial susceptibility of each serotype to penicillin G (oral administration for non-menigitis) (A) and meropenem (B). Isolates were
considered susceptible, intermediate, or resistant to antimicrobial drugs, according to Clinical Laboratory and Standards Institute crite-
ria 20, Bars located under the graph, serotypes covered by PCV7, PCV13, and PPSV23.
PCV, pneumococcal conjugate vaccine; PPSV, pneumococcal polysaccharide vaccine; NT, non-typeable.
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Figure 3. Distribution of Streptococcus pneumoniae serotypes in all age groups in this study and comparison with other reports in Japan.
The distribution of serotypes in this study was compared with that in the study by Fukumi et al. 2Y, which was conducted
before the vaccine introduction, and with that in the study by Miyazaki et al. ', which was conducted after the vaccine in-

troduction.

PCV7, strains with serotypes included in PCV7, PCV13-nonPCV7, strains with serotypes included in PCV13 but not the
PCV7 vaccine; PPSV23-nonPCV13, strains with serotypes included in the 23-valent pneumococcal polysaccharide vaccine but
not the PCV13 vaccine; Non-vaccine type, strains with serotypes not included in any vaccine.
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Serotypes of Streptococcus pneumoniae in the Tokyo metropolitan area after
pneumococcal vaccine introduction in Japan

Takashi Ando”, Masaki Miyasaka?, Takahiro Masaki?, Midori Kono?, Yuko Nagano?, Kazumi Sakamoto”,
Taku Tamura®, Masaki Abe", Hiroshi Takeda®, Koji Nakada” ?, Yukiko Takarabe”, Yumiko Suzuki?,
Hideaki Hanaki”, Sae Ochi?, Tomokazu Matsuura?”

"Department of Clinical Laboratory, The Jikei University Daisan Hospital

?Department of Laboratory Medicine, The Jikei University School of Medicine

“Department of Clinical Laboratory, The Jikei University Kashiwa Hospital

"Department of Clinical Laboratory, The Jikei University Katsushika Medical Center
?Department of Central Clinical Laboratory, The Jikei University Hospital

9Department of Infectious Diseases and Infection Control, The Jikei University Daisan Hospital
"Infection Control Research Center, Omura Satoshi Memorial Institute, Kitasato University

Introduction: This study aimed to survey the serotype distribution and antimicrobial susceptibility of Streptococcus pneu-
moniae isolates in the Tokyo metropolitan area after pneumococcal vaccine introduction. Methods: From January 2018 to
March 2019, target strains were isolated from patients at four university-affiliated hospitals in the Tokyo metropolitan area.
Pneumococcal serotypes were identified using the slide agglutination test and capsular Quellung reaction using antiserum.
Results: We analyzed 179 isolates, including 166 (92.7%) sputum isolates, 5 (2.8%) blood isolates, 4 (2.2%) otorrhea/middle ear
fluid isolates, and 4 (2.2%) other isolates. The leading serotype isolated was 35B (n = 27; 15.1%), serotype 3 (n = 19; 10.6%),
and 15A (n = 14; 7.8%). The distribution of serotype groups was 0.6% (n = 1) for the 7-valent pneumococcal conjugate vac-
cine (PCV7), 17.3% (n = 31) for 13-valent pneumococcal conjugate vaccine (PCV13)-nonPCV7, 246% (n = 44) for 23-valent
pneumococcal polysaccharide vaccine-nonPCV13, and 57.5% (n = 103) for the non-vaccine type. Comparison of antimicrobial
susceptibility between serotype groups showed that the intermediate and resistant percentages of penicillin G and mero-
penem were significantly higher in non-vaccine type (P < 0.05). High frequencies of type 35B and type 15A, which are non-
sensitive to these antimicrobial agents, were isolated. Conclusions: Our results suggested that the vaccine introduction pre-
vented the prevalence of serotypes included in PCV7 but not that of serotype 3 included in PCV13. Non-vaccine types were
isolated more frequently and showed a tendency toward drug resistance. This study suggests that non-vaccine types of S.
pneumoniae should be noted.
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