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2001~2020 4E 12 TR 2 & b b /MR ERIR R 22 & 458 X 72 Streptococcus pneumoniae 4,033 ¥
PO SR IESE 1, MR ERAT HR 60 RRO MG RN BT 2 MGET 217 o 720 HERMURIZ T XE2Y 65.3% & k% T,
WEBALHR_ARIE 1.9% TH o 720 5 2 11 (2001~2004 4£), 1137 (2005~2008 4F), III # (2009~2012
), TV (2013~2016 4¢), VI (2017~2020 4F) 1CIXE0% &, THIA 5 VA T penicillin G (PCG)
BEEAR (MIC<=0.06 pg/mL) &3im L, mEkk MIC=>2 ug/mL) & LTz, F72, PCG, amoxicil-
lin ® MICy1d 4 B DUEZ RO 720 MR AT, 7MiM AR T 7 5 v &A MiERRIT IV
WILBELS, 1347 7 7 > &A MERMIE VI8 S ke d o 720 PCG MRS BE S Nz iE R & 2 o
BEELX, 19F 66.7%, 6B 36.4%, 35B 33.3%, 23F 286% T, 35B # & PCVT &AIMERM CTH ), & TIII
MFECTIIHEEIN TV, Bt OB Tidd 55, ANEEIRBIAH % S. pneumoniae @ PCG J&2M i

R CSE o7z, MR HRROBINL Y, 727 F > OB R X 2 MEHEBRIETRICH D EER

b7z,
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AMRMIET 7 ¥ a v 75 yRFESh, 2023 HICYGET %%
JBAEICE S,

KETIE, 2000 4E12 7 il ERE R ST 7 F > (T-valent
pneumococcal conjugate vaccine : PCV7) @ 5% K i O /N
WSR3 2 BB IR S 7, /NE IPD RIS A L 727,
DHETDH, 2010 I PCVT OBFDMET Y, 2011 ED R
BEROBBIC L D ERHEA TS, ZORHE, 2013 FI2iE 5
AT O/NE IPD BE A 57% WA L Tw3Y, 0%, 2013
4 Ao L, FH44E 11 Ho PCVI3~NOEHE % #% T,
2024 4F 4 H1213 PCV15 3@ Bl S hvize PCVT 2 PCV
1BIEA SN LIMEROMKERE O —EBTIE, PRSP A%H
B TRO SNT2720, T 7 F »OE R X 0 /NERER 5
FHRMH i REE DS 5EEZ NS PRSP OWA S A o5 T
W,

ZDEHIZ, AR SEERT IRGIE & B D % < BRBEIE 2000
FELRERESZLLTBY, BIRGERICE T 2N 52
ILOMERITEE L ZEZ 5N b, 22T, 2001~2020 4o 20
RN HE S NI RERE IS DO W THE 217 - 72

MHETE

TR E WIS HB VT 2001 41 HA 5 2020 4 12 H
(CERIRARAR & 0 o0 S NS BRI 2 1S, USRI
FERIZ O TR BIBNIIRES L7zo PUREEZ A O 4
1F, BAYEOZEH TR S Nk 6 i S 7z hilige
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Table 1. Source of clinical isolates of Streptococcus pneumoniae

Number of strains

source

total Period I ~ Period II  Period III  Period IV Period V
lower respilatory tract 2,632 (65.3%) 538 577 662 483 372
upper respilatory tract 1,054 (26.1%) 210 212 324 251 57
middle ear fluid 158 (3.9%) 41 34 17 11
sterile site 75 (1.9%) 21 22 8 11
others 114 (2.8%) 23 25 22 8
total 4,033 (100%) 852 874 1,067 781 459

Period I, 2001-2004; period II, 2005-2008; period III, 2009-2012; period IV, 2013-2016 and period V, 2017-

2020.

HEEL, BLXZ12HULEOREZZCTH—BED»SM
SN2 L U CHlo 720 F72, AR MR
P& ) B SNERRIC DO WTIE, LS EREE b BF TiT -
720 XPBEIRIE I - 2001~2004 4E, 117 : 2005~2008 4,
III 3 : 2009~2012 4¢, IV # : 2013~2016 4¢, V # : 2017~
2020 4ED 4 4E T & 5 IRICIX 4 L7z

Mk, RAGE (REE, SREEH W, R a L), TR
B, JAENWTIW R L), e, MEREAT (i, fE
W, BIEI R L), oM BUER L7z, PR3k
13 HA LR SR L L, M9 4 7L — b AT
CGRBHMLY:) =% =7V — b2 L, MEiARamiE
£ h MIC Z#lllsE L72% Miid st Raimsgix, B2 % 2 R_3¥E

7% penicillin G(PCG), ampicillin (ABPC), cefotaxime (CTX),

panipenem/betamipron (PAPM/BP) @ 4 3%, JEB T 2
5 BRI erythromycin (EM), vancomycin (VCM), TFLX
@ 3HA, FH7HAE L, MICsh B &L O MICy % iR L 720 7
B, HNRALREIZOWTIE, YR THW T/ MIC
M 78 A4 V2 meropenem (MEPM) 23& EFNLCTWiah o7z
728, 2019 4E\CHFEH IR & % > 72 PAPM/BP O 7 — % % i
w7z, 72, CTX, EM, PAPM/BP IZ2oWTiX, 2%
ZEE L 72202042 HETD 4004 ¥kZ W5 & L7, PCG it
M B2 3l 43 %1%, Clinical and Laboratory Standard Institute
M100-Ed34 ® PCG O#FITPLIE DML ICHER L, PCG
@ MIC %%0.06 ug/mL LLF % &M ¥ (penicillin-susceptible
S. pneumoniae ; PSSP), 012~1 ug/mL % r} &5 J& fiif o4 ¥k
(penicillin-intermediate resistant S. pneumoniae ; PISP), 2
ng/mL Pl E % Wit ¥E#k (penicillin-resistant S. pneumoniae ;

PRSP) & L7z MiEBRNIFMEALIEIC X 0 HE L7z

15 #®

1. DEEMERSLUIEETE

TGS BT 4,033 RO M LRI 255308 S i ze WIS &
T, T ORAREAY 1,067 PR & % T, V OB EAT 459
YRET D Do 720 BRI IE T %08 MR A 2,632

(65.3%) L% THbh, LT, LAEHA HRksfi,

I B R ARV 75 Bk (1.9%) TdH o7z (Table 1), € DAl
OWNFUL, WIF - K569 Fk, BRI 12 8k, JR 110k, BHIE
SHRETH - 720

2. MEERZM

I W~V W o PCG i1 B 51 45 B 58 % Fig. 1 1SR § 0 &
& (4,033 ¥k) "Cid PSSP (& ¥ hn{iE 1 % 25 L 72—, PRSP,

PISP (&AM TH > 72 (Fig. 1-a)o HEW G H M (75
B Tk, M FEFCRZEERohro/cbon, TV L
% PSSP o340, PISP, PRSP O3 s, IV H, Vv
& 12 PRSP O 43#Elx 22 H - 72 (Fig. 1-b)o

W, BHIR D MICx, MICw, range #7773 (Table
2)e B77 % A2FRIETIE, PCG (1 pg/mL 2*5 0.06 ug/mL),
ABPC (1 ug/mL 2* 5 006 ug/mL), CTX (1 ug/mL % 5
0.25 ug/mL) T I~V T T MICs 28 2 DL E O
% iR 726 MICy IZ2W X, PAPM/BP THIIZ X 1) 025~
1ug/mL OB CTEB R SNI2A, Mo 3EHTI1x 2 8L
LoZEE R o7 FEBT 7 F LARFEIZONTIE, EM,
VCM @ MICx, MICy 2 2 Ll EDZEALIZ % <, EM Tld4:
I MICs, 3512>8 pg/mL & ®ifli /R L 720 TFLX Tig,
MICo 25 T3] @ 4 pg/mL 2> & I PL % 13 >8 pg/mL &, 2
FLEHLTwi, MIC2%4 ug/mL L F 2 /R 3 8k % 35 4k
(09%) B, o GHE) I~V IlolEIZ, 1k
(01%), 13 ¥k (15%), 7 ¥k (0.7%), 5k (06%), 9 ¥k (2.0%)
Thol

3. IMiEsY

WEPERATE SRR 75 ¥R 9 &, MG ELH & 21T 5 72 D13 60
TdH o7 (Fig 2). Ik % PCV7, PCV13, PCV15 ®
HN—=FTHhDLE, T 667%, 889%, 88.9%, 11 X 66.7%,
778%, 778%, IIIHIX 625%, 875%, 875%, IV X 0%,
50.0%, 500%, Vi 0%, 0%, 182% TH - 7z, IV I LL
FE, PCV7 A IMERIZpEES N TE ST, VHICIZ PCV13
GAMET S 58 X N h o 7z B S & oIl AR o PCG
i P B ) A0 B AR EE 1L, PSSP, PISP, PRSP I, 1H]23%,
38%, 38%, IIH#]43%, 43%, 14%, 111 # 32%, 45%, 22%,
IV I 75%, 25%, 0%, V I 73%, 27%, 0% T & - 72 %
B, PRSP H3or#E S /- iiEH & 2o EE, 19F (66.7%),
6B (36.4%), 35B (33.3%), 23F (286%) T, 35B %k & PCV
7T ERMERCH -7 (Fig 3)s

% =

L RIOMENZ BT, FRAER 7 PSSP O#§l, PISP, PRSP
DA DHER SN2 FAENT BT B /NE R 0l %6
BRI OB SR Z IO W TIE, 2001 4E D%, BRI 4A
E =S TV APES N TS, EMHIZIE PRSP ©
WA 5 I PSSP o mas i s nTB Y, 2001 4, 2017
SEDOSBEMEE X, PRSP A%29.8% 75 6.6% (24 L7-—7,
PSSP (& 354% % & 595% (ZHIIm L T w7z F 7z, H R
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Figure 1. Distribution of all 4,033 strains (Fig. 1-a) and 75 invasive strains (Fig. 1-b) of Streptococcus pneumoniae classified according to

penicillin G resistance.

PSSP, penicillin susceptible S. pneumoniae; PISP, penicillin-intermediate resistant S. pneumoniae and PRSP, penicillin resis-

tant S. pneumoniae.
Vertical axis, % of strains and horizontal axis, periods.

Table 2. MICso, MICo and MIC range of 4,033 clinical isolates of Streptococcus pneumoniae

MICso, 90
range (Lg/mL)
period I period IT period IIT period IV period V
penicillin G 1,2 05,2 05,2 0.13,2 0.06, 2
0.034 0.034 0.03-8 0.03-8 0.03-8
ampicillin 1,4 1,4 1,4 0.25, 4 0.06, 4
0.06-8 0.06-16 0.06-16 0.06-16 0.06-16
cefotaxime 1,1 05,1 05,1 0.25, 1 0.25, 0.5
0.13-16 0.13-16 0.13-32 0.13-32 0.13-32
panipenem/betamipron 0.06, 0.06 0.06, 0.13 0.06, 0.13 0.06, 0.13 0.06, 0.13
0.06-0.5 0.06-0.25 0.06-0.5 0.06-0.5 0.06-1
erythromycin 8<, 8< 8<, 8< 8<, 8< 8<, 8< 4, 8<
0.06-8< 0.06-8< 0.06-8< 0.06-8< 0.06-8<
vancomycin 0.5, 05 0.5, 05 0.5, 0.5 0.5, 0.5 0.5, 05
0.5-1 0.5-1 0.5-0.5 0.5-1 0.5-1
tosufloxacin 0.25, 0.25 0.25, 0.5 0.25, 0.25 0.13, 0.25 0.25, 0.25
0.06-4 0.06-8< 0.06-8< 0.06-8< 0.06-8<

Period I, 2001-2004; period II, 2005-2008; period III, 2009-2012; period IV, 2013-2016 and period V, 2017-2020.

WA} B G C D MR O AR 5 TB Y, PRSP AF
2003 4 @ 19.9% %> 5 2017 41213 5.7% 12 % 4 L, PSSP i
404% 75 65.9% (B L TV 2Y, WA H 2 f)1 5 &, 104
HE 312783 Mk (REEVEMRE X OB 2% e Lz
Ea—ZBWC, FAEOMAIRIN TS T %bb, PCG
DREZEOYFE, WRNREMERZ D2 EHNTE D,

PCG EZ W2t Lz EWE LT, PCVO®RIETS
NB, Sl MR EAL SRR ICBR O I Bk 2 247 - 7228,
PCV7 & A MER oM 43R H & TV I LIS, PCV13 &4 I
HERE VIS R ko7 THICHERE T, PRSP
38 HARERIR IR Wy 2 45 Mk
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FIVIHIPIBEIC R SN <R, PISP S I, 11T @ 40%
7o IVIIDIEEL 20% BRI LCwie, 34bh, HE
EALHRFRIC B VT, T2 F v IREA MG R~ o L7 B 5
2P 9 PCG IR D WA STz 2D X9 HREALIE,
FEMER I SRR CHD S SN TB Y, ANEMi%ZES X V5
B NI JEBRIN (FCEEHSK) OIFET 7 F L IiER A~
R, PN HOYE IR IN TN ST, Shxtg s
LZRBRICBWTH, TREMEKD653% 2 5Dz &b,
RO X Y R WA D PCG IR Y L 72D
DEfEMEINL, T2, AMR727Ya vy 75 v DEEHRS
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Figure 2. Distribution of serotypes of 60 strains of Streptococcus pneumoniae isolated from sterile site classified according to study

periods.

Vertical axis, number of strains and horizontal axis, serotypes.
Period I, 2001-2004; period II, 2005-2008; period III, 2009-2012; period IV, 2013-2016 and period V, 2017-2020.
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Figure 3. Distribution of serotypes of 60 strains of Streptococcus pneumoniae isolated from sterile site classified according to penicillin

G resistance.

Vertical axis, number of strains and horizontal axis, serotypes.
PSSP, penicillin susceptible S. pneumoniae; PISP, penicillin-intermediate resistant S. pneumoniae and PRSP, penicillin resis-

tant S. pneumoniae.

EDREML, PLHEORFITEHIE LT W5, D EOHE
WD IR D 90% L EAH K TORTTH % A5, 2022 4F
D FETHUR 3 0 W58 8 1% 2013 4E H 66% £ TWA L 721
2018 4121/ VAP B B I A SR N A e Rk & A B
&, BRI T 2 © YU HE 0 8 1 & RS S B A
SNz EBUS, 2018 FICFIMIEEAEA S 7z, 1 kil
KT AP DS 18% WA L2 DME D H 5"
L7255 C, PLHSELGROMADs, EN R Kz
D—Bh o TVWAIRELELH 5,

AN, BT 25 LRETIHIHANS VI T,

-

PCG, ABPC, CTX T2 DL 1o MICx D% & 729,
DHIBER=ZVY YRED2HNT 4, CTX X2 DET
Hotze MRIFHEOB T2 & AMiFEICIE, penicillin-binding
protein (PBP) 1A, 2B, 2X OZRDE 54 525, PBP1A,
2BIEEE LTR= V) VRER A NWANRD LZERHEAL,
PBP2X 13t 7 7 0 A K1) ¥ REDBFHEAT Y, HAETIZ,
PBP1A, 2B, 2X ® & CTIZ A # % 78 % % genotype PRSP
(gPRSP) 23 LT\ % —77, 2X OARITER %788 % geno-
type PISP 138N L T\ % & O#MEHH 59, 47, PBP &
ZF OB IZERL TRV, CTX EHREELR=Y )~
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FIED MICs DDA TH > 72D 1%, gPRSP Db %
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FREEYSE IS S5 2 & w4 v MEPM I LTiE, It
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F 72, 20244 3 HICENTRR E N/ PCV20 T, S 512
5IMiER (8, 10A, 11A, 12F, 15B) 2 FHixt & & LT
mEh, VoA N—31F455% (2% 5. KETIE, PCVI3
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Antimicrobial susceptibilities and serotypes of Streptococcus pneumoniae isolated from pediatric
patients at Chiba Children’s Hospital between 2001 and 2020

Yoko Kase”, Taizo Kusano?, Shota Yamamoto?, Mari Sato?, Noriko Takeuchi®, Misako Ohkusu”,
Naruhiko Ishiwada®, Tadashi Hoshino?
"Division of Clinical Laboratory, Chiba Cerebral and Cardiovascular Center
»Division of Infectious Diseases, Chiba Children’'s Hospital
¥ Division of Clinical Laboratory, Chiba Children's Hospital
"Department of Infectious Diseases, Medical Mycology Research Center, Chiba University

We investigated the antimicrobial susceptibilities and serotypes of Streptococcus pneumoniae isolated from pediatric pa-
tients at Chiba Children’'s Hospital between 2001 and 2020. A total of 4,033 strains were isolated, of which 2,632 (65.3%) and
75 (1.9%) were isolated from the lower respiratory tract and sterile sites, respectively. The period covered was divided into
period T (2001-2004), II (2005-2008), III (2009-2012), IV (2013-2016), and V (2017-2020), with penicillin G (PCG)-susceptible (MIC:
<0.06) and -resistant (MIC: >2 ug/mL) strains increasing and decreasing from period I to period V, respectively. The MICs, of
PCG and amoxicillin decreased four-fold. The serotypes were identified for 60 strains isolated from the sterile sites. Seven-
valent pneumococcal conjugate vaccine (PCV7)-containing serotypes were not isolated after period IV, and the PCV13-
containing serotype was not isolated in period V. The serotypes and frequencies of PCG-resistant strains were 19F (66.7%), 6
B (36.4%), 35B (33.3%), and 23F (28.6%). All serotypes except 356B were PCV7-containing serotypes and isolated during period
III. Although this was a single-center study, the PCG susceptibility of S. pneumoniae isolated from pediatric patients im-
proved long-term. Based on the serotypes derived from sterile sites, serotype replacement owing to the widespread PCV use
was considered to improve PCG susceptibility.
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