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1) BIVR O s 0.5 ZHFEMEH, 05<~=1ZMIIEMH, 1<~=2%

RS 28 13 G PR & M SR KB CRAFL:) T35
T, 18K L7z, WO Mu 3 X #° (BBL)
i ECH N Moo =—%2 /AL,
McFarland No.1 (ZF% L7 £ B2 &M L2, Kz
Y5 1+ 2%~ (AZT, CFIX, CMNX; BBL) %#i& X, 35
C, 24~48 WpfEEFE L7z Btk BT+ A7
BIZH S 2% ¥ ZIRO B OFHEIRE R8O b
AEBIVU Mu3 EREMEMICHORBE 20L& %
BIVR & U720 ST 4 A7 FBIChT i) v
TIRDFEIEE AR S5 N7z 4 % Low-BIVR & ¥
L7 %8, BIVR ORI Low-BIVR & &%
THEHL 72,

2)  PERBE

Iz TURAEHWF oy A —FR— FEICTHEBL
2o Thbb, 96well D7 L — 2\, HERH (8
well) (277 axTF FRE (VCM; 4~0.06 ug/mL,
TEIC; 16~0.25 ug/mL) %, # % %] (12well) 2 &
WINRA LRI (64~0.06 ug/mL) ZHEIZHAE D
&£ 912 Brain heart infusion broth (BHI; BBL) #
W L 72, BIVR % & s MRSA 70 FRid 1M %€ K5
T 35C, 18 MFRIE:FE%, McFarland No. 0.5 (ZFR#
L& Hi 2uLl %, % 100 uL/well ® 7 2 M (5
WM E; ¥ 10°cfu/mL) L, 35C T 24 REEE %,
WORE OHHEZHE L7,

3) FIC index D E

HWORBEPHIEENz well ®9 5, FIC index A3
INE T2 D well DEPURHIED MIC % BEHRRAEH & L,
TROXICL Y FIC index Ko7z, 72, o5
FIC index 75, =0.25 3% L WHFREIEH, 0.25<~=<

(%)
20

A, 2<ZHEHUER & AT L 72,
FIC index
= HIKE D MIC (a) /HhR: O MIC (A)
+FHIKE D MIC (b) / HfhiR: © MIC (B)
II. # 2
1. BIVR #HUR
15 ftii 2 & 53-8 & 1172 MRSA 404 #1281 % BIVR
OWMMBHEEZ, BB X OHENICFg 1B Lo
Table 1 {278 L 72,
FhERE & 0 PO S N7 BRI RAR 7 Bk S R 60 FE,
#1404 ¥ Td - 720 Low-BIVR # &L HRIHFT TIE 0%
M5 20% EHii%iC & ) BIVR OMHHRIZE LR > Tz,

Table 1. Detection of p—lactam antibiotic induced vancomycin—
resistant MRSA (BIVR) isolated from various clinical
materials

Material Total BIVR (%)
Puncture 7 2 29
Tube 20 3 15
Bedsore 21 3 14
Blood 16 2 13
Feces 27 3 11
Sputum 134 12 9
Throat swab 67 6 9
Pus 40 3 8
Urine 27 1 4
Others 35 1 3
Exudation 10 0 0

18

[ Including low BIVR

16

14 A

12 1

10

Number of strains 25 26 7
Hl BIVR

25 25 25 60

25

K L
14 25

M N S
25 25 47

Mean

25 25 404

Ring-shaped induced growth was observed clearly around 2 or 3 types of sensitivity disk.

[ Low BIVR Ring-shaped induced growth was observed slightly around 1 or 2 types of sensitivity disk.

Fig. 1.
isolated in fifteen medical institutions.

Detection of f—lactam antibiotic induced vancomycin-resistant MRSA (BIVR)
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73, BIVR O K= I1Z 404 i 36 %D 9% T
Of:o

i R B BB A 72 BIVR O R HUIR I T, 2200l i B
DS OBMEN 29% L b o L@, RIZF =
— 7B 15%, #BAIRE; 14%, M HE; 13% DOHE
Tholo ORI, BIVR KM H KIS 1
BIE M END 2 EAURIBE N2,

2. MRSA 235 2 i HRh 3

BIVR % % ¢ MRSA 70 (22T FIC index % & &
L, iHilisEIZd & D753 E % Table 2 127 L 720
¥ 72, FIC index % 5% L7z well ® MIC %45 L Tl
PR % % Figs. 2, 313K L7

1) PRI BIE

VCM+IPM, VCM+PAPM, VCM +MEPM & f

&, MFEVEH AT 48.6~60% DHET, &Y IZHIN/EH
BIUORETH > 7, FHEEIZ, TEIC & LA VIR A
L RO A EL, 87.2~91.5% O & I Tk
JA%ERL72. $FICFIC index 7°=<0.25 @ [ L W
YEM ] (2 S 5 L% TEIC + IPM; 64.3%, TEIC
+PAPM; 42.9%, TEIC+MEPM; 44.3% T&H > 7= D
ICHE LT, VCM L DO TIZZENEN 0%, 5.7%,
1.4% Td -7z (Table 2),

2)  RZMSADOET)

VCM & 5 WA B RIEDO TR R % R HEFH O
2 SMEF L7z (Figs. 2, 3)o VCM D& 28 4
UNNRA LRI L OB T 1ERERZEMIZY 7 b
L72h%, VN A D REDKZHAL~DE LT E N X
NHFELLKRED o7, —F, TEIC & HIVNRAK LR

Table 2. The combined effects as FIC index of glycopeptides and carbapenems in combination against 70 strains of MRSA
VCM TEIC
Action FIC index
IPM PAPM MEPM IPM PAPM MEPM
Marked synergistic effect =0.25 5.7 1.4 64.3 42.9 44.3
Synergistic effect 0.25<~=0.5 60 42.9 52.9 24.3 48.6 42.9
Additive effect 0.5<~=1 37.1 51.4 41.4 11.4 8.6 12.9
Indifference 1<~=2 2.9 4.3
Antagonism 2<
Mean FIC index 0.53 0.5 0.51 0.23 0.25 0.26
VCM: vancomycin, TEIC: teicoplanin, IPM: imipenem, PAPM: panipenem, MEPM: meropenem
(%) VCM+IPM (%) VCM+PAPM (%) VCM +MEPM
100 ] 100 100
------- VCM alone =+ VCM alone =+===-VCM alone
= VCM comb. = VCM comb. —VCM comb.
"""" IPM alone ------- PAPM alone ------MEPM alone
— IPM comb. —— PAPM comb. ——MEPM comb.
80 5‘ 80 80
60 60 60
40 40 40
20 20 20 ;
0 L i 0 [ S R N R R 0 TN N YL 7 S T N B N
© MW 0 ~ N FH 0 © N © W W~ N F 0O © N <H © 10 W W = N H 0 © N <f
S = A g — M © S A g — M © S A g — M ©
S © ° MIC(pg/mL) S S ° MIC(ug/mL) S S © MIC(pg/mL)

Mean FIC index: 0.53

Mean FIC index: 0.50

Mean FIC index: 0.51

VCM: vancomycin, IPM: imipenem, PAPM: panipenem, MEPM: meropenem

Fig. 2. Variations in susceptibility of 70 strains of MRSA to vancomycin and carbapenems in combination.



634 H A& 1L % % & % & M & OCT. 2003
(%) TEIC+IPM (%) TEIC+PAPM (%) TEIC+MEPM
100 - . 100 1 . 100 -
....... TEIC alone +eeenes TEIC alone «+seees TEIC alone
||— TEIC comb, ||= TEIC comb. ||— TEIC comb.
rrrrrrr IPM alone -+~ PAPM alone - MEPMalone
— IPM comb. — PAPM comb. — MEPM comb,|
80 1 80 1
60 1 60 1
40 1 40 1
20 1 20 1
ol L 1 ! wd ) ) 0 eeeepecitif O
© M 0 0 ~ N F 0 © N K O W 1 0 ~ N F 0 © N <F © 0 W W -~ N H 0O O N K
S o o c ° o c ° o
MIC( pg/mL) o MIC ( g/mL) o MIC ( £g/mL)

Mean FIC index: 0.23

Mean FIC index: 0.25

Mean FIC index: 0.26

TEIC: teicoplanin, IPM: imipenem, PAPM: panipenem, MEPM: meropenem

Fig. 3. Variations in susceptibility of 70 strains of MRSA to teicoplanin and carbapenems in combination.

O, TPIHEIEE IR/ A~D Y 7 b2
Tholo THHDZEALIZ FIC index 125 #E L Tw
726

3) BIVR 3 X 0%k BIVR 1245 % B FIRD 3

MRSA 70 #kHi2id BIVR (26 #) & 3E BIVR (44 #)
AEENTWVSH, BIVR B X OJE BIVR JJI2 VCM + #
VSR A L RIEB L ONTEIC + 4 VSR A L RIEOHEH
R & BET L 228 E, FIC index Tid BIVR B & U'JE
BIVR B % 7% B0 72> 72 (Table 3)

4) WEHECE HEFEOTH

BIVR DA 7 ) —= ¥ 73— #91Z Mu 3 KK
WOEH W, T4 AZPHETERS N TS, SHI
ke I 7 a7 a REOMBERE T 572012, A
RELEF UK (BHI) #HWTBIVRTH A Z &
MEREINTWD Sabl HRIZDOWTF 1 A 7 Ik %47
S 72KER, IPM 74 X7 I 6 2 2 FEREHH
RN (Fig.4). ThbbH, 74 A7 ETIRIPM
DR SR Tl VIR OIS TE 572

Table 3. The combined effects as FIC index of glycopeptides and carbapenems in combination against 26 strains of f—
lactam antibiotic induced vancomycin-resistant MRSA (BIVR) and 44 strains of non—-BIVR
VCM TEIC
Strain FIC index
IPM PAPM MEPM IPM PAPM MEPM
=0.25 3.8 57.7 38.5 42.3
0.25<~=0.5 65.4 42.3 65.4 30.8 50.0 34.6
BIVR
. 0.5<~=1 30.8 53.8 30.8 11.5 11.5 23.1
(26 strains)
1<~=2 3.8 3.8
2<
=0.25 6.8 2.2 68.2 45.5 45.5
0.25<~=0.5 56.8 43.2 45.5 20.5 47.7 47.7
—BI
Non-BIVR 0.5<~=<1 40.9 50 47.7 11.4 6.8 6.8
(44 strains)
1I<~=2 2.3 4.5
2<

VCM: vancomycin, TEIC: teicoplanin, IPM: imipenem, PAPM: panipenem, MEPM: meropenem
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IPM
(0.005 pg)

IPM: imipenem, VCM: vancomycin

Fig. 4. Induced growth of MRSA Sa 51 to imipenem by
the disk diffusion method.

DA E 2R T HFERETOIHEHALL TV, LA L,
Fig. 4 IZR T X HIZIPM ® 0.1 ug Tl&, HRMIEL
Wi &, FEEBHIROOLNLIMEL A SNE, Zh
IS & > TRESHMS N, BHEREIELE S
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27 EEICHEERBFHIROONDL Z EBENEIEY L
Wb, Thbh, FEHBR OB IPM O H
BWETHDIENIDPDVATe LBLEMS, 3707
T2V F 2y h—FKR— FEICBWTERELEE
TR EZRRT 2R3 o 72 BO SN dh o

7o 2T, TH4 AT WHAEORERD S —RITMHEH S

R
. ) G ST
00000 o

LIELY) DKIBEORENUELEZ bNIZ720, 32
~0.0038 ug/mL THFS L72o BEH 7L — b LT, AHl
BHEPEET LTV AHERT, AMIZEOREIHIESh
TWAHBZLEERLTWS, TbL, VCM+IPM IZB
W T VCM; 8 ug/mL & IPM; 0.015~0.0075 ug/mL ®
IRFEHIPHCHRIPLZ RIS 2RO S5 hz (Fig. 5,
e TOEHIT, WEHEIIRL > TH VCM & IPM
] RIS %R T IR BEAFAE L 720

—J7, TEIC X7 4 AZ ¥k Td I 7 u 7o A
BWTHI2 RB T 5B R 2B hh -7z (Fig. 5, £i)o

Im. = =

200247 H, KRE3I ¥ H Y MIZBWTVCM & E i
Pk » MRSA (VRSA, VCM @ MIC; >128 ug/mL) 7%
VCM EM#5-BE S S h, R 2 Bk s 727,
C OBFIHERIF BB A SR E AT 5 0BT
BT, BYEEEICHESE L2 MRSA YA #E 12 VCM 28
B EN Ty, &S 7 — 7 V{2 5 VRSA
R SNz, 26 HIZMFAE 10 AIREIR Y v =
7 RN B TR IS B OB E L2 5 VCM 12
32 ug/mL ® VRSA 238l S 7=, T 5 DORIL mecA
BIET EBERFOMMEEET CTH 5 vanA *RELTH
D, VCM it Ek# (VRE) %5 vanAfRE D 7T 5 A
I FAOSMRSA IZmEL - LM SNz —F, HARIKZ
BV TIiZ 1996 4E12 VCM 12 8 ug/mL % 7”9 VCM 1K %
YT N7 BRI (VISA) 25K S aE & A 7249,
HHRIZHTH VISA 05 HEIZ X b TR, VCM
EIHEE LIS WL EZ 5N Twb, —F, BRI
Y5 Tlx MRSA G HH 2R LT VCM Hiplidz5- X 0 b

/ no growth growth
% i

: OY.‘I’ o?.‘?g‘?,_";o‘ g\‘ _-

S00C

veM

(left : VCMA+IPM)

2) (j)_l](ji

VCM: vancomycin, IPM: imipenem, TEIC: teicoplanin
Fig. 5. Chekerboard by the microbroth method.
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GLAB-F7 5 LRFELEOHHAEGNL VT LP
VCM Ol REOHME» S DRI N LY, LiL
S, RSOMENILNIEVCM & -5 27 % 1%
FEoOPHIZ X ) P - 2R3 MRSA (f-lactam
antibiotic induced VCM-resistant MRSA; BIVR & ¥
LTwa) PFEFEL, 20 X9 mﬁfﬁﬁiﬁw{kﬁm%
HEEEELTWD, & 5121998 4F 124 [H 12 fifk
53 B S 72 MRSA 321 Bk 12 B v T 20.9% @%Ers%f
BIVR 28l E i Tw 3Y, & 512, 1999~2000 4E D
FAETITAE 21 fidk 2 & 58 S 7z MRSA 1,820 #k
86 #2* BIVR T, ML HIk4k 17/133 (12.7%) 1ZFEi
WO R Bk 69/1,687(4.1%) 1 LB L T, F & (p<
0.0001) ICHHE S o722 EPFME SN, FC
T, bIbIUIIMNHERBEES Yy P T —2 12BN
WA 15 iFICBNWTEOFEBLRAE LR, 2002
E9 AL 3 HAMIZEB W THINE 7z MRSA 404 #
H1 361k, 9% DM E TBIVRAMRI Sz, Thz
BIVR #k & 3k BIVR #RIC5 1 TORRIRD R & et L 725 28,
BIVR ¥k & 3k BIVR #k & Tla Bt AR 0SB 72 &1
R e REB bR oz dr -7, L L, BIVRIZ
BWTVCM & IPM OHFHIE— IS F = v & — KR —
b BCEM SN D AR EIREE TN - MEEHTH - 72

Wb rbod, IPMOKEEIIBWTIZH TR
ETHORPBLE RO bz,

fils, HEk &Y MRSAIZHLTVCM & -5 2 % A
RO L in vitro B X O in vivo FEERIZBWTHIN
v LR 23589 5 & v ) SEBE R Fe s 09 At
25H0, HELD HERCHHBEENESh TV
OBBIRTH S, LarL, FFHABREIHEARY T A
DK E LIRS T B PR OB 56 % e LT HEHE S
NTWBD, T 2HREOREIC & > TZDIEBIM
IR 2. IR THRE TS L) IR TIE
MFEHTH - TH, HELOBEEIZEDIITHEPUEHIC
B<HELDVIELZT L% in vitro THER L 72 VCM
R IPM @ X 9 I[ZHIE/ER & FEPurEM & 25 ic ETEMJ
FRICKBEINLWREEIBRETE L\, 28 2
Haraga 5 VCM & IPM O i # i f£ T2 4&% 7.7‘
MRSA 2* 5 BIVR IZZZE L, BRI L 725ES % 3
HBLTWB X, BEWICHbAEYVCM & -5 27 % A
SREOGHIB LA MEE T 5 2 L IXBIVR % #8320
BBHEEZRBLTWYS, £/, EFIILHPIE, VCM &
flomoxef (FMOX) PEflFO Ml ES I 21—
3 YR T MRSA T A2 RAEMEMEMETL2E 25,
FMOX (24647 L CRMAIEH EMm 3 245, fFH3 %
VCM #JE1x MIC DL EICEE Y BIFCHHEEI R D
RIZFED SNT, L LARRBMIGEMZ /R L2 & &
ELTWD, 4% S 5IZERE %2 HuiiC in vitro THERR
L 7= H5HS O f B2 BET Lavili 3 2 L8 H 5.

VCM % TEIC & # VS~ A %30 IPM, PAPM,

MEPM O Of FRYR & Felie L7245, H Vst 2R3
DD TIE T NOBRIE b 75512 B2 0 R R 252
HDoHNTZDS, ) axXTF FRETIEIVCM L 1 b
TEIC O 2SR R OB E S X PR O IR A%E L
CEND VI FERERT, MOMZEHE T IIB W T
b, TEIC & -7 7 ¥ A RFEO AR TS EEEN,
RIS BRIF R EED R 5N TWw5b, Mz T, TEIC &
ANINRA L REOHIIIHIEOD 5 @ HIREIZE N
THRED»WEGT 5 2 &%, fFABEOREMISES
L7zAEDETHE LEZ LN,

DEkoZ brs, EEAD) X2 %) MRSA &
BEOHRBIINLTL-F27 7 252826 T5RBET
X TEIC & A W NRA LN REOPHFESHRI NG &
% X)_ % 7117’: o
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Detection method of f —lactam antibiotic induced vancomycin-resistant MRSA
and combined effects of antibiotics against MRSA

Zenzo Nagasawa"”, Koji Kusaba'”, Megumi Takayanagi’,
Yosuke Aoki" and Ariake Nagayama”

YDepartment of Laboratory Medicine, Saga Medical School Hospital, 5-1-1 Nabeshima, Saga Japan

?Department of Microbiology and Immunology School of Medicine, Fukuoka University

We studied the detection rates of j3—lactam antibiotic induced vancomycin (VCM)-resistant MRSA
(BIVR) in MRSA isolated from clinical materials from September to December 2002 at 15 medical
institutions participating in the Kyushu Resistant—Organism Test Network and the combined effects of
glycopeptides and carbapenems against 70 strains of MRSA including BIVR by the checkerboard method.
We found that (1) 36 (9%) of the 404 strains of MRSA isolated in medical institutions were identified as
BIVR; (2) the detection rates of BIVR classified by clinical sample were highest in puncture fluid samples
(29%, 2/7 strains); followed in descending order by tube samples (15%, 3/20 strains); bedsore samples
(14%, 3/21 strains); and blood samples (13%, 2/16 strains); (3) the following combined effects of
antibiotics against 70 strains of MRSA were obtained as an FIC index: VCM +imipenem (IPM) (mean FIC
index: 0.53), VCM + panipemem (PAPM) (0.50), VCM+meropenem (MEPM) (0.51), teicoplanin (TEIC)
+IPM (0.23), TEIC+PAPM (0.25), and TEIC + MEPM (0.26). Combined effects were favorable in these
combinations. Marked synergistic effects (FIC index: =<0.25) were: VCM +IPM: 0%; VCM + PAPM: 5.7
%; VCM + MEPM: 1.4%; TEIC +IPM: 64.3%; TEIC + PAPM: 42.9%; and TEIC + MEPM: 44.3%. In a
study of the combined effects (synergistic and additive effects of antibiotics against BIVR (26 strains) and
non-BIVR (44 strains), We found no marked differences between combined effects against BIVR and
against non—-BIVR. These results indicate that combined effects of glycopeptides and IPM, PAPM, or
MEPM were favorable but the enhancement of antibacterial activity by the combination of TEIC and
carbapenems was markedly superior to that by the combination of VCM and carbapenems.



