116 (116)

THE JAPANESE JOURNAL OF ANTIBIOTICS

74—1 Mar. 2021

(B #

RMEZERIOFEZRET

AL ]
YRR KRB R TR 1o Bl R A e 7

(202141 A 26 H=21})

ELC&HIC

2%, 2011455 28 13 0] H A GYRE € 3K i b
SRE A ZH EE T2 E, 10E8FEBL
F L7, ZEAA P, [R=D ) KM
BRFH SHERE (Group B streptococci with reduced
penicillin susceptibility, PRGBS)  [ifi IR 47 fft, ¥
kRO fRpr ] <, BAEF Thi < PRGBSHI%E % &
THTREL T2 0 LT D 9., AH
T, BUETIREINSOEFRIFICREIT L Tz
SIZE 5 72PRGBSHIZEZY, RIHZHER, D
KOITRBEL =AM S E TV EZEET,

PRGBS HAZDin % V)

2006%F-D46th Interscience Conference on Antimi-
crobial Agents and Chemotherapy (ICAAC) T
PRGBS (=B 2782 Wl THREL, [IZLF
L7,

B#f L v ¥ EKIF (Group B Streptococcus, GBS,
Streptococcus agalactiae) 1%, B ESROMUMAE, #
MR DOREIRFIK W T d 5 & 412, mElnE PR
5 EDHAERED b 5 IR EMERGUE % 5] %
ZFZENRMENTOBH T, GBSEGE
W3 se O s F L, BUE S CERIRG

ERAEITRTH D, FAOMIBERYD, KRNI
ATHKRBENTZEDIE DD FH A, 1940 FRDX
=) Y ORREALDE, B4 OWELIANE,
IR 3, GBS &Gl (EAaEN) L
VHERERHE, TNTE-T 7 4 LRFITEMTH
2LEZONTEELEY, 20720, GBSIEY
KED P, IHRDE B, -7 7 24 L 7%,
FHIAR= V) VREEEZ N THB T EAZN
NCR 4) .

ZO &Sk, rE, X=V ) VORPNRE
P 1k ¥ % (Minimum inhibitory concentration,
MIC) %%, Clinical and laboratory standards institute
(CLSI) DEDBEMEDTL — s FA V% kA
% 0.25-1 ug/ml %/~ PRGBS # i /R 7B L % L
77o PRGBSIZ, "=y J UL & VIS 2 B
(Penicillin-binding protein, PBP) 2X {27 I / [ &
A AL Tk, PRGBSD KEB4TiE, V405A,
QSSTEDF —ERD E L 5 — i Uikl 7
AELTVWE LY, ZOWEY 2, GBSE&H
BEEILY v B EREREOH T, PBPIZT I/ R
AR L TH-T 7 8 L RIREZME & 75 - - R
THID TOWEITY =D £9°, 20084F, K4 Dl
5 @ ¥ [ % 12 K [E Centers for disease control
and prevention (CDC) #H& L7z —T 05
& KIETOPRGBS O s Xk L9,
EHICE,A I, W OERE A S O PRGBS O i



Mar. 2021

THE JAPANESE JOURNAL OF ANTIBIOTICS

74—1 117 (117)

Ko HE™S 07 4 2 2 JEEERIC & % PRGBS itk
@ BFY, PRGBS @ Multi-locus sequence typing
(MLST) 12 & 35 FIH 1Y 2110, Zhb
O AFHE L T2 %, R +22E 8T
WiZEdE L,

SEEZDHE %D PRGBS %

THEAZHEIETWEEX, 20K, X561
PRGBSt # B & CWwWE X L7 £,
PRGBS &, NX= ) VEEZMHDOAL ST, fliD
Bk IZ X > CHEIFIZ 7 LA v F 7 o v REERHE,
vous4 FREMETH B ZEn%L, LAl
Ml s 2 2L 2RIL, 20 &5 LAl
PE PRGBS OBt LB % 2 181213 [FINKFED
BRIl B Lo BELE Lz, /2, BY
BRPPLIIE ST, RV Y ViZiRENTH B
2%, PBPIZT I/ BEMEAL, —#ot77u
2R VRIEOMICHS FH L RERELE L
729, I DO PRGBS & &%, PBPIZT 3/
BEf A AL, 13EAITEL-7 7 2 £ RFEDMIC
2 B2k A, Bzl
with reduced p-lactam susceptibility, GBS-RBS &
IR &SI LE LY, 2LT, PBPsDT
I BEWRDIS 4 — 12X 5 TGBS-RBS % 475
AN MEAELLE LAY, £/, PRGBS, %
Filiiit 4 PRGBS, GBS-RBS D738t % W & A2 L
$%i(ﬂ&ﬁ§@@¢@5éﬁ@*?%oaé

DR THHZ L EWOMIZLE LT,
;@7%,%6@mﬁmi,*nam®¢—A
R=UTHITENTET,

PRGBS 24 5 X=2 1) Y OMICIEIZ, CLSI
DEDBEMED TV — 2 KAV MSUEHET 572
B, KBUEEERM R OMERAEE LS HWLG
T % HESE AR PR E 2 IE L < PRGBS % X
=) VREZEEHETE 3005 TH - 72
7%, EBHZPBPIZT I VBREMRAEAT LI L &

Z Group B Streptococcus

EFREADPRGBS # FHYTHFEIL =L 2 A, ®
K Z B D PRGBS X =2 ) VI & B E X
h, EEBIGIZHE T, PRGBS AREXh T3
ATREMEZFER L £ L 72, Z D PRGBS DR D
MM A2 WS 572012, Ekd PRGBS %

TE57 4 A7 PEEORFEY 12 %, PRGBS
SEIREEHORFE Y, MRSA #ERE:HIT PRGBS %

MPUGETE B AR AW LE LAY, £/,
GBS HAD R % & 129 5 H T GBS # &
TEBLAMPIEZRBEL LY,

X 512, PRGBSO BB AAZHEE T % 728
1w¢w%$®%ﬁ%%®%%xau—ﬁ/7
Liz& 25, BIfED L Z A, Iidi® PRGBS I,
1995 - IC IR B S N7k TH D Z &3 H» D
FL72, £72, PBP2XD AL 65 FPBPIAIZ S
73 BERAES TSI T T R AR v

HICEEMEE LA BIRTEEL £ L
tmozwzau,%%,@ﬁwmmc75/
MBEHREZESE L, KDAVWEHDE-7 7 4 4%
IR D @O TIREZMEICZED S 5 2 L%
AELTOEY, £72, FIEFEREE M EC/N
TIKBEMEDO I =— %2 L, MEIPHELNS
Al PRGBS % IR /7B L % L7222, Z otk
3, MR OTRICEDS EEL BN T
% Small colony variant & 341 % Sl FH O TR TH
D, FEKSEEGBSHIOWE I Y 720 2429,

PRGBS &, T & OFd R A A 5 57
Htxnd Z s, MldRBiklko =
) VYD GBS & Oy T2 LT & T2
L L7222, 72, GBS, MESICR & RiF4
Y §R To/ACF ik U AN E ¢ Vi SO N 32/ i
KD FETOT, Witk D GBSIZ PRGBS 28 & &
NTOE R KRELEOFELHD T2, 20134

IS L 723 Y) TIXPRGBS 3l 6t A

TL72A, 20194R Il L-i& 2 Tig, ~=
V) VTR, o7 yu 2R v

D MICHE A 157 U 72 GBS-RBS 5 Mk ATl



Mar. 2021

1

74

(B 161 J23a 5055 Q< THSAAP/RI/E60 T 01 S0P -1€6 L ‘610 1oypoway) qonrunuy [ ueder ur (SgOUJ) Anjiqndaosns urfjroruad paonpas
ym 1000003dons g dnoi3 Suowe saje[ost 9]qIdooSNS-UOU-OUOXBLIYD PUB -SWIXEIOAD JO dJel YSIY A[DANR[OY ‘[8 10 Y Op[ “Y einwiry ‘N einweny ¢ WX %%Z)
‘ujourIng YV ‘utuadide |4y {u1oo1qoAou ‘gN ‘prjozaul|
‘Az urpkoasn ‘On 1 curofwoidep gy cunsudojep/unsudnuimb ‘q/Q) UOBXO[JOA] ‘X AT ‘UIOBNqIR YV ‘udIweuasd ‘NgD urue[doord) Qg1 UroAwooueA ‘NVA
‘wouadore) ‘INdY ‘wouadiqal NJgL ‘wouadelq NdIg ‘wouaduop YO ‘wouadorow ‘NI ‘wouadiwl N[ QUOXBLIPID QYD QWIXRI0JOd X D ‘UI[0ZBJID ‘7D
urordwe gAY <o urppomad ‘NFd snaoodoidans g dnoid sjqudaosns urjomuad ‘SgnSd ‘Auiqndaosns urjiouad pasnpar yim snododoidans g dnoid ‘Sgoyd 7
(7/8w Z1°0> DI NAd) SDSd (/8w Z1°0< DIA NAd) SgD¥d

THE JAPANESE JOURNAL OF ANTIBIOTICS

14 95t< 14 4 STo I S0 9 95T 8cl sTo I 90°0 S10°0 90°0 €00 900 €00 cro 900 STO STO  (1/BW)*DIN
4 95t< 14 4 cro I sTo 1 95T 8cl sTo S0 €00 S10°0 €00 €00 900 S10°0 90°0 900 STO TI'0 (18w DIN
14 96T< 91 4 S0 4 1 8¢l (489 95T STo 1 cro 90°0 cro 9070 sTo €00 sTo 0 I STo (7/8w) (08=4)
-1 -9¢T €0 -0 -900 -STO0 -900 -0 -9 e “€00= €0 -S100  -L00'0=  -S100  -SI100 -€0°0 “L000= -€0°0 -€00 -90°0 -€0'0 dSuer  DIN SEOSd
t 96T< ¥ 4 STo I <0 8Tl 9¢T 9T STo 0 cro €00 cro cro ST 90°0 I I [ S0 (1/8w) %DIN
4 96T< [ 4 cro S0 sTo 9 8Tl 8Tl ST0 S0 90°0 €00 90°0 90°0 cro €00 S0 sTo I szo  (1/8w) *DIN
14 96T< 14 4 ST0 I 1 9T 9T 9sT< STo 0 cro €00 0 cro sT0 90°0 1 1 14 S0 (1/8w) (pL=u)
-1 -96C< -$0 -§'0 <900 -STO0  -900 -0 -9 e -90°0 -ST0  -€00 “L000= -€0°0 -S10°0 900 -S10°0 -S100S  -€00  -S'0 -90°0 oBuer DN SE9YUd
ANV 1dv N dz1 0OL dvd a0 XAT Mdvy  NaD OdL NVA  INd¥d NdE.L NdId doda WA NdI (0) 18] X1D 74D dAV

118 (118)

%O 2 DI 2 BT OTIN QA4S ) - HEWYOESETT S 6 X0 SADSd O 08 2 SADUd | PL 1E



Mar. 2021

THE JAPANESE JOURNAL OF ANTIBIOTICS

74—1 119 (119)

k05X NE L, ZOWEL, HAYOER
Hi5k GBS-RBS D/ & a0 £ 97,

%7z, PRGBSIE, ATELLEHEN TS T
VEVY) VTRE SN D DIZKBO 2 B S
WZEY invitro T-F ¥ 4 LA RFEIZED
PRGBS MiF#E X5 %5 Z &3 PRGBSO HIZ
E, MEERERE R OEE TS ND Z B E0N
Y7 AFT L, T P TFY VITIEREOR
BHEPEFTEENTNSEZ L AWMELEL
2o EHITHEB LEOBEZL L CnEEEZNVER
VY, PRGBSIZHL T & MICHE A ESH- L Tnsny
HHEZHE 2L, MEIETVWAEEZEEL
#-31.32) (il)o

GBS-RBS 72 D EHFEHY % Eh[a)

% 02008 4-0) PRGBS DL 9 LA, KIE 2,
AF LIS A g )70 KAV R e
o3 ) FEO, @EY 25, PBPIZT
I/ RiE R % fifE 58 & 72 PRGBS % & ¥ GBS-
RBS i ST d, FRcEHF v v — 27 Offl
1%, KECDC & DILFEINIFET, HAGOH LRI
M GBS & HUE 2 5 O PRGBS O 43 il ©-§,
&% O PRGBS D 1%, KECDC2FEAT LT
5 W E NGBS EGYED VHHICBT 2 44 F T 4
VR, REINT OBRLE, ERHERMAEYE (K
&= Fe) R B B/ & % Pt & Manual of Clinical
(ASM Press)
and Re-emerging Infections (Wiley Blackwell) 7¢
EllglHEh, MarEhTtnwEd, £/, KH
Food and drug administration (FDA) & L FE #
TPRGBSIZOWTHEZRL TSN TED Z
R

F 72, WA DMESZIZ LD, Wrhcid, fhop
WV v B ERE T & % Streptococcus dysgalactiae

Microbiology %> Human Emerging

subsp. equisimilis (SDSE)* % Streptococcus pyogens
(GAS) #4449 (21T, PBP2XICZ T 3/ figiE it

ERERRL, —BDB-T 2 & L FIKDMICHEA E5H
L 7=-MRDRIR T B S Uk TE £ L7, 514,
ORI OHENEEIZ A>T 5 EELD
nEJ,

RIS

ZhPAHze ) v a4 3 R GBS Of#fT &
WEXF TR EFTLEY,

HoMNEHEFHL L TREIE TV W
2008 SEDRHID PRGBS DE LY 75, %< D%
EHDOTHE, MEBOZC KB 2 W=7 ¥,
ENA O BFIE ST & 5 % TPRGBS A% %
REXEDLIENTELZ L2, BRINEZELLD
JEAET IR U B £ 5, RIS, &4 PRGBS
MR & Sy EE & 2 BRI e A, — i R
PRGBS filf %% & J&15 L it} T & 7= REFHIIZ 4,
TS O Z2 2 W SR E B A S E# N 2 L &
KR

GHE—DOTEEL, HRF IS NS
H, KEBGIETCTE AL HAEL T &
WeEBSTHED 9,

ZE 3k

1) Kimura K, Wachino J, Kurokawa H, et al:
Emergence of penicillin-resistant group B
streptococci. In: Abstracts of the Forty-sixth
Interscience Conference on Antimicrobial
Agents and Chemotherapy, San Francisco, CA,
2006. Abstract C2-1286, p. 128. American
Society for Microbiology, Washington, DC,
USA.

2) Baker CJ: Group B Streptococcal Infections. In:
Stevens DL. Kaplan EL, eds. Streptococcal
infections. Clinical aspects, microbiology, and
molecular pathogenesis. Oxford: Oxford
University Press, 2000; 222-37.

3) Clinical and Laboratory Standards Institute:
Performance Standards for Antimicrobial



120 (120)

THE JAPANESE JOURNAL OF ANTIBIOTICS

74—1 Mar. 2021

10)

11)

Susceptibility Testing: Twenty-seventh
Informational Supplement M100-S27. CLSI,
Wayne, PA, USA, 2017.

Schrag S, Gorwitz R, Fultz-Butts K, et al.:
Prevention of perinatal group B streptococcal
disease. Revised guidelines from CDC. MMWR
Recomm Rep. 2002; 51: 1-22.

Kimura K, Suzuki S, Wachino J, ef al.: First
molecular characterization of group B
streptococci with reduced penicillin susceptibility.
Antimicrob Agents Chemother. 2008; 52 (8):
2890-7.

Dahesh S, Hensler ME, Van Sorge NM, et al.:
Point mutation in the group B streptococcal
pbp2x gene conferring decreased susceptibility
to p-lactam antibiotics. Antimicrob Agents
Chemother. 2008; 52: 2915-8.

Nagano N, Nagano Y, Kimura K, Tamai K,
Yanagisawa H, Arakawa Y: Genetic
heterogeneity in pbp genes among clinically
isolated group B streptococci with reduced
penicillin  susceptibility. Antimicrob Agents
Chemother. 2008; 52 (12) : 4258-67.

Nagano N, Kimura K, Nagano Y, Yakumaru H,
Arakawa Y: Molecular characterization of group
B streptococci with reduced penicillin
susceptibility recurrently isolated from a sacral
decubitus ulcer. J Antimicrob Chemother. 2009;
64 (6): 1326-8.

Kimura K, Wachino J, Kurokawa H, et al.:
Practical disk diffusion test for detecting group
B streptococcus with reduced penicillin
susceptibility. J Clin Microbiol. 2009; 47 (12):
4154-7.

Kimura K, Nagano N, Nagano Y, et al:
Predominance of sequence type 1 group with
serotype VI among group B streptococci with
reduced penicillin susceptibility identified in
Japan. J Antimicrob Chemother. 2011; 66 (11):
2460-4.

Kimura K, Nagano N, Nagano Y, et al.: High
frequency of fluoroquinolone- and macrolide-
resistant streptococci among clinically isolated
group B streptococci with reduced penicillin
susceptibility. J Antimicrob Chemother. 2013;
68 (3): 539-42.

12)

13)

14)

15)

16)

17)

18)

19)

20)

Nagano N, Nagano Y, Toyama M, et al:
Nosocomial spread of multidrug-resistant group
B streptococci with reduced penicillin
susceptibility belonging to clonal complex 1. J
Antimicrob Chemother. 2012; 67 (4) : 849-56.
Nagano N, Koide S, Hayashi W, et al:
Population-level transition of capsular
polysaccharide types among sequence type 1
group B Streptococcus isolates with reduced
penicillin susceptibility during their long-term
hospital epidemic. Int J Antimicrob Agents.
2019; 53(3): 203-10.

Nagano N, Nagano Y, Toyama M, Kimura K,
Shibayama K, Arakawa Y: Penicillin-susceptible
group B streptococcal clinical isolates with
reduced cephalosporin susceptibility. J Clin
Microbiol. 2014; 52 (9) : 3406-10.

Kimura K, Nagano N, Arakawa Y: Classification
of group B streptococci with reduced f-lactam
susceptibility (GBS-RBS) based on the amino
acid substitutions in penicillin-binding proteins
(PBPs). J Antimicrob Chemother. 2015; 70 (6) :
1601-3.

Seki T, Kimura K, Reid ME, et al: High
isolation rate of multi-drug resistant group B
streptococci with reduced penicillin
susceptibility in Japan. J Antimicrob
Chemother. 2015; 70 (10) : 2725-8.

Banno H, Kimura K, Seki T, et al: High
isolation rate and multidrug resistance tendency
of penicillin-susceptible group B Streptococcus
with reduced ceftibuten susceptibility in Japan.
Eur J Clin Microbiol Infect Dis. 2018; 37 (8):
1511-9.

Kimura K, Nagano N, Nagano Y, Wachino J,
Shibayama K, Arakawa Y: Ability of the
VITEK® 2 system to detect group B streptococci
with reduced penicillin susceptibility (PRGBS) .
J Antimicrob Chemother. 2013; 68 (6) : 1442—4.
Kamiya C, Kimura K, Doyama Y, et al:
Ceftibuten-containing agar plate for detecting
group B streptococci with reduced penicillin
susceptibility (PRGBS). Diagn Microbiol
Infect Dis. 2015; 82 (4) : 269-73.

Fukigai S, Morimoto M, Kimura K, et al.:
Effectual detection of group B streptococci with



Mar. 2021

THE JAPANESE JOURNAL OF ANTIBIOTICS

74—1 121 (121)

21)

22)

23)

24)

25)

26)

27)

28)

reduced penicillin susceptibility (PRGBS) by
commercially available methicillin-resistant-
Staphylococcus aureus (MRSA) -selective agar.
Diagn Microbiol Infect Dis. 2016; 85(3): 309—
12.

Kimura K, Yanagisawa H, Wachino J,
Shibayama K, Arakawa Y: Rapid and reliable
loop-mediated isothermal amplification method
for detecting Streptococcus agalactiae. Jpn J
Infect Dis. 2013; 66 (6) : 546-8.

Kimura K, Nishiyama Y, Shimizu S, et al.:
Screening for group B streptococci with reduced
penicillin susceptibility (PRGBS) in clinical
isolates obtained between 1977 and 2005. Jpn J
Infect Dis. 2013; 66 (3) : 222-5.

Kimura K, Wachino J, Kurokawa H, et al.: High
cephalosporin resistance due to amino acid
substitutions in PBP1A and PBP2X in a clinical
isolate of group B streptococcus. J Antimicrob
Chemother. 2013; 68 (7) : 1533-6.

Banno H, Kimura K, Tanaka Y, et al:
Characterization of multi-drug-resistant group B
streptococci with reduced penicillin susceptibility
(PRGBS) forming small non-g-hemolytic
colonies on sheep blood agar plates. J Clin
Microbiol. 2014; 52 (6) : 2169-71.

Banno H, Kimura K, Tanaka Y, et al.: Analysis
of multidrug resistant group B streptococci with
reduced penicillin susceptibility forming small,
less hemolytic colonies. PLoS ONE 2017; 12
(8): €0183453.

Yamada R, Kimura K, Nagano N, et al.:
Comparative analysis of penicillin-susceptible
and non-susceptible isolates in group B
streptococci by multilocus sequence typing. Jpn
J Infect Dis. 2015; 68 (4) : 326-9.

Kimura K, Matsubara K, Yamamoto G,
Shibayama K, Arakawa Y. Active screening of
group B streptococci with reduced penicillin
susceptibility and altered serotype distribution,
isolated from pregnant women in Kobe, Japan.
Jpn J Infect Dis. 2013; 66 (2) : 158-60.

Moroi H, Kimura K, Kotani T, et al.: Isolation
of group B Streptococcus with reduced f-lactam
susceptibility from pregnant women. Emerg
Microbes Infect. 2019; 8 (1) : 2—7.

29)

30)

31)

32)

33)

34)

35)

36)

37)

Taniguchi R, Kimura K, Miyazaki A, et al.:
High rate of slowly-killed-by-ampicillin
phenotype among group B streptococci with
reduced penicillin susceptibility (PRGBS). J
Antimicrob Chemother. 2017; 72 (3) : 941-2.
Koide S, Hayashi W, Taniguchi Y, et al:
Potential effect of selective pressure with
different f-lactam molecules on the emergence
of reduced susceptibility to S-lactams in group
B Streptococcus. Microbiol Immunol. 2019; 63
(2): 65-76.

Kitamura M, Kimura K, Ido A, ef al.: Relatively
high rate of cefotaxime- and ceftriaxone-non-
susceptible isolates among group B streptococci
with reduced penicillin susceptibility (PRGBS)
in Japan. J Antimicrob Chemother. 2019; 74:
931-4. doi: 10.1093/jac/dky542.

Ushino T, Jin W, Wachino J, Arakawa Y,
Kimura K: Daptomycin susceptibility of group
B Streptococcus. Jpn ] Infect Dis. 2020; doi:
10.7883/yoken.JJID.2020.371.

Metcalf BJ, Chochua S, Gertz RE Jr, et al.:
Short-read whole genome sequencing for
determination of antimicrobial resistance
mechanisms and capsular serotypes of current
invasive Streptococcus agalactiae recovered in
the USA. Clin Microbiol Infect. 2017; 23: 574.
e7-574.e14

Gaudreau C, Lecours R, Ismail J, et al:
Prosthetic hip joint infection with a
Streptococcus agalactiae isolate not susceptible
to penicillin G and ceftriaxone. J Antimicrob
Chemother. 2009; 65: 594-5.

Longtin J, Vermeiren C, Shahinas D, et al.:
Novel mutations in a patient isolate of
Streptococcus agalactiae with reduced
penicillin susceptibility emerging after long-
term oral suppressive therapy. Antimicrob
Agents Chemother. 2011; 55: 2983-5.

Piccinelli G., G. Carlentini, F. Gargiulo, et al.:
Analysis of point mutations in the pbp2x,
pbp2b, and pbpla genes of Streptococcus
agalactiae and their relation with a reduced
susceptibility to cephalosporins. Microb Drug
Resist. 2017; 23: 1019-24.

van der Linden M, Mamede R, Levina N, ef al.:



122 (122)

THE JAPANESE JOURNAL OF ANTIBIOTICS

74—1 Mar. 2021

38)

39)

40)

41)

42)

Heterogeneity of penicillin-non-susceptible
group B streptococci isolated from a single
patient in Germany. J Antimicrob Chemother.
2020; 75(2) : 296-9. doi: 10.1093/jac/dkz465.
Sigauque B, Kobayashi M, Vubil D, et al:
Invasive bacterial disease trends
characterization of group B streptococcal
isolates among young infants in southern
Mozambique, 2001-2015. PLoS One. 2018; 13
(1): e0191193. doi: 10.1371/journal.pone.
0191193. eCollection 2018.

HuY., Y. Kan, Z. Zhang, et al.: New mutations
of penicillin-binding proteins in Streptococcus

and

agalactiae isolates from cattle with decreased
susceptibility to penicillin. Microb Drug Resist.
2018; 24: 1236-41.

Li C, Sapugahawatte DN, Yang Y, Wong KT, Lo
NWS, Ip M: Multidrug-Resistant streptococcus
agalactiae strains found in human and fish with
high penicillin and cefotaxime non-
susceptibilities. Microorganisms. 2020; 8(7):
1055. doi: 10.3390/microorganisms8071055.

Yi A, Kim C-K, Kimura K, ef al.: First case in
Korea of group B Streptococcus with reduced
penicillin susceptibility harboring amino acid
substitutions in penicillin-binding protein 2X.
Ann Lab Med. 2019; 39 (4) : 414-6.

Fuursted K, Stegger M, Hoffmann S, et al:
Description and characterization of a penicillin-
resistant  Streptococcus dysgalactiae subsp.
equisimilis clone isolated from blood in three
epidemiologically linked patients. J Antimicrob

43)

44)

45)

46)

47)

Chemother. 2016; 71(12): 3376-80. doi: 10.1093/
jac/dkw320.

Southon SB, Beres SB, Kachroo P, et al.:
Population genomic molecular epidemiological
study of macrolide-resistant Streptococcus
pyogenes in Iceland, 1995 to 2016:
Identification of a large clonal population with a
pbp2x mutation conferring reduced in vitro
f-lactam susceptibility. J Clin Microbiol. 2020;
58(9) : €00638-20.

Musser JM, Beres SB, Zhu L, et al.: Reduced in
vitro susceptibility of Streptococcus pyogenes to
f-lactam antibiotics associated with mutations
in the pbp2x gene is geographically widespread.
J Clin Microbiol. 2020; 58 (4): €01993-19. doi:
10.1128/JCM.01993-19.

Vannice KS, Ricaldi J, Nanduri S,
Streptococcus pyogenes pbp2x mutation confers
reduced susceptibility to f-lactam antibiotics. Clin
Infect Dis. 2020; 71(1): 201-4. doi: 10.1093/
cid/ciz1000.

Suzuki T, Kimura K, Suzuki H, et al.: Have
group A streptococci with reduced penicillin
susceptibility emerged? J Antimicrob
Chemother. 2015; 70 (4) : 1258-9.

Moroi H, Kimura K, Ido A, et
Erythromycin-susceptible but clindamycin-
resistant phenotype of ermB-PCR-positive
clinical group B streptococci having IS/216E-
inserted ermB. Jpn J Infect Dis. 2019; 72(6):
420-2. doi: 10.7883/yoken.JJID.2019.015.

et al

al.:




