24 H AL % % & % & 8 & JAN. 2000

& M #75 B A BERUILIE 5> & O 5 8RR 1253 5 meropenem, imipenem, amikacin
B & U sulbactam/ampicillin DHLHE I DRE

£ & B A4 L £ B
MER RERRSHREWIEL > & —BIKE R
"RAERKEE—NE

(CFRL 1146 B 15 B - FHR 114 11 A 4 BZH)

BEMEBFREBEEZE D SRMEDRELRE L Lol S h/: & HEERK S84k 19 B I2H 9 % meropenem
(MEPM) , imipenem (IPM), amikacin (AMK) 3 X OF sulbactam/ampicillin (SBT/ABPC) @ in vitro
PURTETED L OREEE 2 ANS 720 12K EH O MIC B & UEHILE% 6 B b 5\ 13 24 K T MBC
(6 h-MBC 8 £ 1"24 h—-MBC) #HIEL720 ZDHE, TXRTOHEBREARIIINSERHOVNTANIH
BHEWEZHE (MIC=<1.56 ug/mL) %7K L72, Escherichia coli &1 Klebsiella pneumoniae (23t L
Tix, MEPM (MIC=0.05ug/mL), IPM (MIC=<0.39 ug/mL) $ & " AMK (MIC=6.25 ug/mL) 2
N-HEEME %2R L7225, SBT/ABPC D#HEEMY (12.5<MIC=<50 ug/mL) 13{&2* > 7z. Pseudomonas
aeruginosa (FMEH) 2BV Tz, MEPM B X ' IPM IZfitE (MIC=12.5 ug/mL) % 7R3 #kAS2 ¥k, AMK
WZWEE (MIC=12.5 ug/mL) % 7R$HEAT 1 HRaBD S N7z75, o 3EHRIZI NS OEFAIHBEHWE VEE
M %R U720 Staphylococcus epidermidis, % Do coagulase-negative staphylococci (CNS) B X
streptococci (Z%F L Tid MEPM (MIC=1.56 ug/mL), IPM (MIC=0.39 zg/mL) 3 X U* SBT/ABPC (MIC
=3.13 ug/mL) PENLHEEEZR L2, $&EF D 24 h-MBC 0% {13, MIC &IZIZR%SDEZE
RL72ZERn, ITNOOEAIE MICEE, 24BBHOERICL ) +SLBREMRERTEELON, —
Ji, BEREH D 6 h-MBC O—Eii MIC 2 K& LEIZEZ R LI EDD, ThHEHNEBRDOBERD
BT eBRBERMRERT 2O MIC L) B ERHBENLEL L2257 —2AbdH DI LARE IR,
KA, T8 U < BiE B Bk O BR R 5Bk 30 BARICHH S 5 A VSRR A3 L AMK & 5 21X SBT/ABPC
DHRAMEEF 2 v h—K—FEICLOVRFL72e ZOHR, E. coli BX UK pneumoniae |5t L Tid
MEPM & SBT/ABPC DB (8 ¥k, #HIN: 7#, AB: 14K), S. epidermidis $ X UFZ Db CNS 2
*f L CTid MEPM & AMK D ffF (9 #Reb, 485 5 ¥k, #M0: 4 #k), Enterococcus faecalis 35 & U streptococci
\Zxf L Tid MEPM & %\ 3 IPM & SBT/ABPC OB (5 %kep, #I3E: 18k, M 48 25b o & bE
NIBERMREIR Lz 72, BEIREWHERE L TRIBEICN T2 AMK & OffHI235 Tk MEPM (8
pRep, HEZR: TR, AR 18R) AYIPM (8 MRAP. AN 5 AR, A 34K X0 LENHEMEERLS.
FREDERNCEBET LR, MMEDERIZBVTE. coli BE UK. pneumoniae BERBETH 57
— ZUTIE A NWNNRALE, F§I2 MEPM OB E, 72137 W SRALEE AMK & 5 21X SBT/ABPC
DHFRBEIEREEZ OGN, £/, BRIBENC X 2 BREERIZI1E MEPM & AMK O E A% 200 & % 2
51, CNS & %\ streptococei SEERE TH BH AT A NI L3 D 5\ 2 SBT/ABPC D ¥jh T
72 A NNRILFEE AMK & 5 2 ix SBT/ABPC Ot RBESEN - DR 2B TR EE L 5N,

Key words: &MEFHEE, BUME, 7V N~R LK, GRERED, HEDE

MR BEF TP BRI Y £ 3, ZhiZ Empiric therapy IV 28H L LTId, HMBE AT F5 4
P RIERDETASMMEDRIEL FRERT VT, |t DAL, ROBRBENREA AT 0% BIRT 2LENH Y,
MFEH L CTHIEREDOBEENZDO T KELEET A7 ESICMERBAIRINEDRRE L L THMMEENE <,
O, R OB e WHIBEIRD SN L, L LS, F#% b AR 7% Pseudomonas aeruginosa (ISH) 1oxt¥ %
WAEN REDN LD S SMHFALEARBEN L VIHERE HEHOMSOEELREMHLE LD, SOLD L&tk T
FHOREPOERDVPREEETIHELEIIBVTIE, B FH#l> 1 2& LT meropenem (MEPM) , imipenem (IPM)
WARHO T £ TRERMIZEREZEH L THRET VDY LWV A UNRALENEITON, EROBERIIBWTD
% empiric therapy * fTb I 2 2 B WH AL Y, HRALZEAE LTHCYONTY S, AANRRLEIZZDOR
* KB KB AE X # H e 3-1-98
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EMEFRBE BERLAE A & O 5 BRI T 2 LE I o BEt 25

N7 WG S, B TRk D f-lactam & 7 3
J BCHERR 72 & BF BRI ITEY 2 BB R HIT - L O
ELHDY LrLuds, HNS~G L5 ME oA
ANNREALFEEMOS &% EE 28R % RBET 5 L 0%
EORL el hnwi ks, HREREORENFHEAEL
LhRZveE ) RIEBEROEREER T L, Zaets
HRTEBIRY, bo L MDBERTFEZERTRETH
D, ZO12E LTHINRR LKL WA O P HREILIES
WEEREBERECMAES TN,

SEbhbiiL, WILEED empiric therapy (25175 L)
BNRIHEEREO ML ESL BT, HIEMBKRES
FOMBASBMIEDRRKE & L THk & vz SRS B
¥iZxt4 5 MEPM, IPM, amikacin (AMK) 3 X UF sulbac-
tam/ampicillin (SBT/ABPC) OB B L UOKBEH 2%
HT B LRARIC, ANVNRRALEEMO 2R OHEH RIS
WTHRE 2T 2D THET 5,

I. MK & F &

1. fER®EKk

1994 £ 5 1997 F IR TEM KZEE —HNRI AR
L7-EMRRBEZEOMB L ) MIEDRLHE LTH
BE S N7 K RERRIR 7 BERR 30 4k H V2 72,

2. fEREH

MEPM ({FR#%), IPM, AMK (Fist#igT%¥),
SBT/ABPC (SBT : ABPC=1:2, 774 % —®%K) %
Rz, 25, IPM i3, ERBEEREM ALY ¥ —1C
B THT IR @ imipenem/cilastatin (IPM/CS, & A #
B) POHEBBRLALOEMEH L, /2, MIC%
EDOT— 712 8IF 5 SBT/ABPC DBERR~E, AFO
BELLTRL,

3. MHENBIUEREHORE

¥, HMUOFEICE L TIT- 42" Tabb, WE
¥#b kL Tid, Mueller Hinton broth (MHB: DIFCO)
% H\, 45T Streptococcus JB O 3y A3 R AAHE I L
W (BREDHE Y5 —) Z25%HFMLTHW,
Broth macrodilution i (RRERSF#ZA&: 1 mL) ZHv,
EHAFRY TR LAY E & Jl 2355 1 I S
HHEEAH 1x10°CFU/mL & % 2 & 5 [CRABRE ¢ #7&
L, R &MT (Streptococcus B D3 & 1E, 5% CO,
T) 37C TRELBB L. BERG 24 FR %, AR
BS CROBIHIC L 58 1) A0 b WER O RIEKR
BE % MIC & L 72, Streptococcus /& O ¥ &1, MR
MEROFHICL ) AR ENTE V7D, BEMRG
24 BERI 4 IC & RBW 2 RELL, £ 0 1/1,000 A %
1ul 3> 8 Bk AE BB M % 5% 0 L 72 Mueller
Hinton medium (MHA: DIFCO) (Z##kL, 37C T
—fgERfou = —KEHI T ML, 2T=—HH10
CFU ki (¥ 7%b b RABRE+ DOHE A 10°CFU/mL K
) L ABHORKBELY MIC & L7z, 72, BE
Bk 6 BRI B & U 24 BRI KRB (24 IpR &1

MIC BB E oo £ RE&H) 1 ul % MHA (Streptococcus
BO%E I EE MR MW % 5% L7z MHA) (2
BIKL, 37C TREEHIU = —HE ATV ML,
MPEERED 99.9% * BE L -2 EHORIKBEY Z
NEN6h-MBC B L U’24h-MBC & L 7z. F 7z, #
ROEZEZIIBITHEFMEH# L L TIE, MIC, 6 h-MBC
B L 124 h-MBC 2% 6.25 ug/mL LT (SBT/ABPC
125 ug/mL ULF) OBEEITEN EE) Hlvk
L, AU 12,5 ug/mL LA E (SBT/ABPC & 25 ug/mL
L) oBaRnEh EED) 25nwe L,

4. Fxvh—FK— FEZLBHERADHREOME

HNSRA LR EMBNOBARIRIE, HERLFERESE
KFHED MIC I EYICE L ERFRAREIID &
DE, F v h—FR— FNEIZXVRET Lz eSS,
MHA #% F \», Streptococcus /& D3 41X MHA |2 EH
BHER M % 5% ML TRV, StHEOFM
1%, m/MFIC index # Z# L L, &/NFIC index<0.5
ZHFEHR, 0.5<&/) FIC index<1.0 ZHMEIE, 1.0
<#&/|NFIC index=2.0 # A", 2.0<#%H/) FIC index %
HHLE L7z, FIC index DERII TR OFER T HWT
B L7,

FIC index= (ZEH| A OBFAE MIC/ZHA] A O Bk
MIC) + (EH| B OB MIC/#%| B @ B4k MIC)

II. & ®

1. MENBLUORED

EMREEEZEOME ) SHMMEDEKE & L THE
Sh7- KRR BV 19 BMRIZX$ 5 MEPM, IPM,
AMK B & " SBT/ABPC ® i ® /1 (MIC), FE#|WLHE
#% 6 F¥H (6h-MBC) B X U'24 B¥f (24 h-MBC) T
DHRENZREL, ZD#ER% Tables 1~4 IIRL 72,

Escherichia coli 3 X U Klebsiella pneumoniae D%
2HWARIZKH L TiX, MEPM2°b » & b B WHBEIENH
(MIC=0.05ug/mL) %#7RL, RW\TIPM (MIC<0.39
ug/mL), AMK (MIC=6.25ug/mL) DIEIZE W iEH
PRRD b N7z, —F SBT/ABPC i%, 4 % 3 BHkl
LT MIC 2825 ug/mL LA E LS WHLE S L AR 537,
FNHEARIIH LT 6 h—-MBC B X ¥ 24 h-MBC 3
25ug/mLLLEERE N LEH - 72c MEPM B & ¥
IPM @ 6 h-MBC B & UF 24 h-MBC % K. pneumoniae
TM-2532 ¥R (24§ %5 IPM @ 6 h-MBC (12.5 #g/mL)
ZRRCETRT 156 ug/mLUT EBEN-RENEID
Obh7z, £72, AMK ® 6h-MBC B & 0F 24 h-MBC
b 1.56 ug/mL~6.25 ug/mL & LB MEN-ZE H»
REN/z (Table 1),

BRES L2k IR R 6 MR O HANR TSy — V1B
XD RESC R 5720 BRRZMIZL 7245 THKE
TEYHE, WNVARKILE2H & AMK &M (MIC
=6.25ug/mL) % R ¥ H (TM-2844 ¥, TM-728 t
B L OTM-6067 ¥k), 5 L8~ G 22k HHE (MIC
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6067 # 2% T %5 AMK D& (8MIC) %R LT

T2MICU T Tdh o 7245 6h-MBCIZ#EHIZL D,

MIC # K& < EHEIAHDLFED SN7z (Table 2)o
Staphylococcus epidermidis # & % DD coagu-

2125 ug/mL) TAMK (ZIZEMHE O (TM-5623 % 5
L U'TM-5619 #), AMK IZTif P TH VN &R L 82
YA RTHR (TM-5334 ) » 3 ¥ 4 TR I N,

AN A LEB L NAMK @ 24 h-MBC 13, TM-

Table 1. MIC, 6 h-MBC and 24 h-MBC of antibiotics against Escherichia coli and Klebsiella pneumoniae”
MIC 6 h-MBC 24 h-MBC (
i i ibiotics?® - 24 h—-MBC/MIC)
Organism Strain Antibiotics® (ug/mL) (ug/mL) (6 h-MBC/MIC) (ug/mL)
MEPM <0.013 0.39 (>32) 0.025 (>2)
IPM 0.1 0.78 (8) 0.2 (2)
E. ; =
colt TM-2655 AMK 1.56 3.13 @) 3.13 @)
SBT/ABPC 50 50 (1) 50 (1)
MEPM 0.025 <0.013 (£0.5) 0.025 (1)
IPM 0.1 0.1 (1) 0.1 (1)
TM-7104 AMK 6.25 3.13 (0.5) 6.25 (1)
SBT/ABPC 25 25 (1) 25 (1)
MEPM 0.05 1.56 (32) 0.05 (1)
. IPM 0.39 12.5 (32) 0.39 (1)
K. pneumonice  TM-2532 AMK 0.78 1.56 @ 1.56 @
SBT/ABPC 25 400 (16) 25 (1)
MEPM 0.025 0.025 (1) 0.1 (4)
IPM 0.1 0.39 (4) 0.39 (4)
TM-41
% AMK 1.56 1.56 (1) 1.56 (1)
SBT/ABPC 12.5 12.5 (1) 12.5 (1)

"Macrodilution broth method
*MEPM: meropenem, IPM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ ampicillin

Table 2. MIC, 6 h-MBC and 24 h-MBC of antibiotics against Pseudomonas aeruginosa”
MIC 6 h-MBC 24 h-MBC
. . Antibiotics? h- MIC)* 24 h-MBC/MIC)*
Organism Strain tibiotics (ug/mL) (ug/mL) (6 h-MBC/ (ug/mL) ( /MIC)
MEPM 1.56 50 (32) 3.13 (2)
IPM 3.13 100 (32) 6.25 (2)
s ] TM-2
P. aeruginosa 844 AMK 0.78 6.25 €) 1.56 2
SBT/ABPC 200 >400 (>2) 200 (1)
MEPM 6.25 6.25 (1) 6.25 (1)
IPM 6.25 >400 (>64) 6.25 (1)
—728
™ AMK 0.78 12.5 (16) 0.78 (1)
SBT/ABPC >400 >400 (ND) >400 (ND)
MEPM 1.56 1.56 (1) 1.56 (1)
IPM 1.56 1.56 (1) 3.13 (2)
TM-5334
AMK 12.5 12.5 (1) 25 (2)
SBT/ABPC >400 >400 (ND) >400 (ND)
MEPM 12.5 >400 (>32) 12.5 (1)
IPM 12.5 200 (16) 12.5 (1)
TM-5623
AMK 0.78 3.13 (4) 1.56 (2)
SBT/ABPC >400 >400 (ND) >400 (ND)
MEPM 12.5 50 (4) 12.5 (1)
IPM 12.5 6.25 (0.5) 12.5 (1)
TM-5619
AMK 0.78 3.13 (4) 1.56 (2)
SBT/ABPC >400 400 (<1) >400 (ND)
MEPM 0.78 400 (512) 1.56 (2)
IPM 1.56 >400 (>256) 3.13 (2)
TM-6067
AMK 1.56 12.5 (8) 12.5 (8)
SBT/ABPC 400 >400 (>1) 400 (1)

"Macrodilution broth method
*MEPM: meropenem, IPM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ampicillin
“ND: not determined
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lase—negative staphylococci (CNS) ® % 3 BHRIIx
HIEIITIZIPM (MIC=0.39 ug/mL) »°% - & b %
h, K\ TMEPM (MIC<1.56 ug/mL), SBT/ABPC
(MIC=3.13 ug/mL), AMK (MIC=12.5 yug/mL) ®
JEWZEN 2R EREZ R L7 B-lactam ¥ 3 Al 24
h-MBC T W3R OBERIZH LT 6.25 ug/mL LT &
HEBHNEN D TH 57225 75 AEHEOEE LT
B AMK TlX, 9 XTOKIIH LT 25ug/mL L E
LEDREIDOFFSIMPRENT, 6 h-MBC TIZHEREIC
) MIC ZK&L EMA S DD SNIzAY, MEPM
HBHVIIIPM DT ob o L bENRZREIFEN 2
RL720 AMKIZ24h-MBC D& ERIME, TXTO
BRI LT 12.5 ug/mL YLk & SRE IR E 1 D88 K AR
&7z (Table 3),

Streptococei 3 BIARIZ X A HLE I Tik, B-lactam
EIFVENTEY, FIZH L SREKLE2H O MIC
130013 ug/mLUTEFEFIZBENALLIDTH 72, Z
ho 3%, 24h-MBC & MIC & RBICENZDDT
& o 7275, 6h-MBC |&, TM-4013 #&\2xf 9 5 IPM
BEEBRVTTXTI125ug/mL L E (SBT/ABPC i
25 ug/mL LA E) & HREEREIAFHZ EMRENT
(Table 4) -

2. BEARIE

& U < R e 8 2 B ok 0 & 58 B R 2B #k 30 BRI
T HHNNRALIED AMK H 5\ id SBT/ABPC & @
FRABREZF 2y - F—FEZHV TR L
(Tables 5~11),

E. coli 3SHMB L UK. pneumoniae 5 WHRIZHN T 5
HHAPRE, WThoEROHFRIZBWTHLHEMMED
AW THY, MEPM & SBT/ABPC Ot A1
> EOENTHEE R L. HEMREL L UHERIEED
b o7z (Tables5, 9).

RRBRE 8 BAkICxT L Tix, MEPM & AMK D BfH 2
LY 8k THRTHENREILZDOON, FRYDLKT
LEMBREVED LN, T L, IPM & AMK
DR TIIHERMRL T ITHRIIZO o, 5% THM
MR, BODIHTIEAETH o7 ANNRELE
L SBT/ABPC & Ot Tix, SBT/ABPC ® MIC A%k
D LN 2/HRIZBWT, MEPM, IPM & b ICHEDE
2FRH b7z (Tables 6, 10),

S. epidermidis 5 BB L I F D CNS 4 E#RIZ
¥ LTCik, MEPM BXUIPM & bIZAMK EDOBHT
HED 5 IEHEMBE, SBT/ABPC L OB Tl
CNS & 1 % CTHIEME, oMo 8k THIMBEH R

Table 3. MIC, 6 h-MBC and 24 h-MBC of antibiotics against Staphylococcus epidermidis and the other coagulase—negative staphylococei’

MIC 6 h-MBC 24 h-MBC
i i ibiotics® (6 h-MBC/MIC) -

Organism Strain Antibiotics (ug/mL) (ug/mL) 6 C/MIC (ug/mL) (24 h-MBC/MIC)

MEPM 1.56 >100 (>64) 3.13 (2)

S enidermidi TM-5303 IPM 0.39 12.5 (32) 1.56 (4)

- eplaermiais AMK 12.5 >400 (>32) >400 (>32)

SBT/ABPC 3.13 200 (64) 3.13 (1)

MEPM 0.1 >25 (>256) 0.1 60

TM-5321 IPM <0.013 3.13 (>256) 0.2 (>16)

AMK 6.25 >400 (>64) 400 (64)

SBT/ABPC 1.56 400 (256) 3.13 (2)

MEPM 0.1 0.1 Sh) 0.1 (1

IM-6262 IPM 0.025 <0.013 (<0.5) 0.025 1

AMK 1.56 12.5 8 >25 (>16)

SBT/ABPC 0.2 12.5 (64) 0.2 (1)

MEPM 0.78 1.56 (@) 6.25 (8)

AT IPM 0.2 0.2 (1 0.78 (4)

Other CNS AMK 6.25 200 (32) 200 (32)

SBT/ABPC 1.56 1.56 1 1.56 1)

MEPM 0.39 1.56 (4) 1.56 @

IPM 0.1 25 (256) 1.56 (16)

w1 AMK 0.78 >25 (>32) 25 (32)

SBT/ABPC 0.39 12.5 (32) 0.39 (1

MEPM 0.39 1.56 (4 0.78 (@)

TW-2 IPM 0.1 1.56 (16) 0.39 (4)

AMK 1.56 >25 (>16) 25 (16)

SBT/ABPC 1.56 1.56 (1) 1.56 1)

"Macrodilution broth method

#MEPM: meropenem, IPM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ampicillin
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Table 4. MIC, 6 h-MBC and 24 h-MBC of antibiotics against streptcocci”
MIC 6 h-MBC \ 24 h-MBC »
; : RS - » (24 h-MBC/MIC)
Organism Strain Antibiotics (ug/mL) (ug/mL) (6 h-MBC/MIC) (ug/mL)
MEPM <0.013 >25 (ND) <0.013 (ND)
IPM <0.013 25 (>2,048) 0.025 (>2)
St i - =
reptococci TM-4066 AMK 25 50 (@) 25 1
SBT/ABPC 0.1 >25 (>256) 0.2 (2)
MEPM <0.013 >25 (ND) <0.013 (ND)
IPM <0.01 25 (>2,048) 0.025 (>2)
TM-6473 <0.013 - 2
AMK 12.5 12.5 (1) 25 2
SBT/ABPC 0.1 >25 (>256) 0.2 (2)
MEPM <0.013 12.5 (>1,024) 0.025 (>2)
. . (>64) <0.013 (ND)
TM-4013 IPM <0.013 0.78 2
AMK 50 25 (0.5) 50 (1
SBT/ABPC <0.013 25 (>2,048) 0.05 (>4)
""Macrodilution broth method
“MEPM: meropenem, IPM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ampicillin
“ND: not determined
Table 5. Combined effect of carbapenems and other antibiotics against Escherichia coli
and Klebsiella pneumoniae in checkerboard titration assay
MIC Combined effect”
Organism Strain (ng/mL) MEPM +AMK | IPM+AMK |MEPM+SBT/ABPC | IPM + SBT/ABPC
MEPM | IPM | AMK |SBT/ABPC|FIC index| effect |FIC index| effect |FIC index| effect |FICindex| effect
TM-2655 0.013 0.1 0.78 | 25 1.0156 Ind 1.0156 Ind 1. 0005 Ind 1. 0005 Ind
E. coli TM-4004 | 0.025 0.1 0.78 | 12.5 0.5625 | Add | 1.0000 | Add | 0.7500 Add 0. 7500 Add
TM-7104 0.025 0.1 1.56 12.5 1.0078 Ind 1.0313 Ind 0.7500 Add 1.0010 Ind
TM-2532 0.025 0.1 0.78 | 25 0.5313 | Add | 0.7500 | Add | 0.7500 Add 0.6250 Add
TM-4196 0.025 0.1 | 0.78 6.25 1.0156 | Ind 1.0156 | Ind | 1.0000 Add 1.0000 Add
K. pneumoniae | TM-4673 0.025 0.1 0.78 6.25 1.0156 | Ind 1.0156 | Ind | 0.7500 Add 0.7500 Add
TM-6162 0.025 0.1 0.78 | 25 1.0000 | Add | 1.0000 | Add | 0.7500 Add 1.0000 Add
TM-4009 0.025 0.1 | 0.78 6.25 1.0000 | Add | 1.0156 | Ind 1.0000 Add 1. 0000 Add

"' Agar dilution method
*MEPM: meropenem, IPM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ampicillin
"Syn: synergism (FIC index<0.5), Add: addition (0. 5<FIC index<1.0), Ind: indifference (1. 0<FIC index<2.0)

Table 6. Combined effect of carbapenems and other antibiotics against Pseudomonas aeruginosa in checkerboard titration assay

MIC' Combined effect’
Organism Strain (ng/mL) MEPM+AMK | IPM+AMK |MEPM +SBT/ABPC | IPM +SBT/ABPC
MEPM | IPM | AMK [SBT/ABPC|FIC index| effect |FIC index| effect |FIC index| effect |FICindex| effect
TM-2844 3.13 3.13 | 1.56 400 | 0.2500 | Syn | 1.0010 [ Ind | 0.5000 Syn 0.3750 Syn
TM-728 6.25 1.56 | 3.13| >400 | 0.3750 | Syn | 0.5625 | Add ND ND
TM-12800 | 25 12.5 |25 >400 | 0.2500 | Syn | 0.5002 | Add ND ND
TM-5334 1.56 1.56 | 50 >400 | 0.1875 | Syn | 0.7500 | Add ND ND
P. aeruginosa
TM-5623 12.5 12.5 1.56 | >400 | 0.3750 | Syn | 1.0002 | Ind ND ND
TM-5619 12.5 12.5 1.56 | >400 | 0.5156 | Add | 0.6250 | Add ND ND
TM-5915 25 25 6.25| >400 | 0.5000 | Syn | 1.0001 | Ind ND ND
TM-6067 1.56 1.56 | 3.13 400 | 0.3125 | Syn | 1.0000 | Add | 0.5000 Syn 0. 5000 Syn

"Agar dilution method

*MEPM: meropenem, IPM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ampicillin

*Syn: synergism (FIC index<0.5), Add: addition (0. 5<FIC index<1.0), Ind: indifference (1. 0<FIC index<2.0)
"ND: not determined
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H oM, MEPM & AMKDfHIZEWTH o & bEN WCAMK E OfFRTIIHEMBMEDH 5 1A B, SBT/

THEEMNEOLNS (Table 7)o ABPC ¢ OB TIETXTOMKIIH L THIIMEIREAER
Enterococcus faecalis 2 W25 L Tix, SBT/ABPC H b7z (Table 8),

OB TMEPM, IPM & &2 18k CHFE, o 14k Im. % =

THMIEFED 5172 (Table 8), BEMEFRBIIIFPEROBD A2 L v% <, 2DE

Streptococci 3 WARIZH L Tix, MEPM, IPM & % HHEELTH 2L BOONLDHNRIMIETH 5,

Table 7. Combined effect of carbapenems and other antibiotics against Staphylococcus epidermidis
and the other CNS in checkerboard titration assay

MIC™ Combined effect’

Organism Strain (ug/mL) MEPM + AMK IPM+AMK |MEPM +SBT/ABPC | IPM + SBT/ABPC

MEPM | IPM | AMK |SBT/ABPC|FIC index| effect |FIC index| effect |FIC index| effect |FICindex| effect

TM-4441 | 25 50 12.5 6.25 0.5000 | Syn | 0.5000 | Syn | 0.5020 Add 0. 7500 Add

TM-5303 1.56 | 0.2 12.5 1.56 | 0.5020 | Add | 0.5010 | Add | 0.5625 Add 0.6250 Add

S. epidermidis | TM-5321 0.1 0.013| 6.25| 0.39 0.5313 | Add | 1.0000 | Add | 0.6250 Add 1.0000 Add
TM-6262 0.1 0.013| 1.56 | 0.1 0.5313 | Add | 0.7500 | Add | 0.6250 Add 0.7500 Add
TM-6309 | 25 50 12.5 6.25 0.3750 | Syn | 0.5000 | Syn | 0.5020 Add 0. 7500 Add
AT 1.56 0.05 6.25 0.39 0.5000 | Syn | 0.5625 | Add | 1.0000 Add 1.0000 Add
T™W 0.39 | 0.025| 0.2 1.56 0.5078 | Add | 0.7500 | Add | 0.5000 Syn 0.5000 Syn
Other CNS

MO 50 50 12.5 6.25 0.0332 | Syn | 0.5001 | Add | 0.5005 Add 0.5039 Add
YT 6.25 0.78 |12.5 6.25 0.3750 | Syn | 0.5010 | Add | 0.5625 Add 0.5156 Add

" Agar dilution method

*MEPM: meropenem, IPM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ampicillin
»Syn: synergism (FIC index<0.5), Add: addition (0. 5<FIC index<1.0), Ind: indifference (1. 0<FIC index<2.0)

Table 8. Combined effect of carbapenems and other antibiotics against Entercoccus faecalis
and streptococci in checkerboard titration assay

MIC™ Combined effect™'
Organism | Strain (ug/mL) MEPM+AMK | IPM+AMK |MEPM +SBT/ABPC | IPM + SBT/ABPC

MEPM | IPM | AMK [SBT/ABPC|FIC index| effect |FIC index| effect |FIC index| effect |FICindex| effect

YY 50 6.25 |>400 6.25 ND ND 0.6250 Add 0.5313 Add

E. faecalis

TM-4048 | 25 6.25 |>400 12.5 ND ND 0.2813 Syn 0.5000 Syn

TM-4066 0.013 |0.013 50 - 0.1 0.7500 | Add | 0.5039 | Add | 0.7500 Add 0.5313 Add

Streptococci | TM-6473 0.013 | 0.006 6.25( 0.2 0.7500 | Add | 0.6250 | Add | 0.5313 Add 0.5313 Add
TM-4013 0.013 |0.013 50 0.05 1.0010 | Ind | 1.0010 | Ind | 0.5625 Add 0.7500 Add

"Agar dilution method

*MEPM: meropenem, [PM: imipenem, AMK: amikacin, SBT/ABPC: sulbactam/ampicillin

¥Syn: synergism (FIC index<0.5), Add: addition (0. 5<FIC index<1.0), Ind: indifference (1. 0<FIC index<2.0)
*ND: not determined

Table 9. Summary of combined effect of carbapenems and other anitibiotics against Escherichia coli and Klebsiella pneumoniae

No. of strains

MEPM + AMK IPM + AMK MEPM + SBT/ABPC IPM + SBT/ABPC
Total strains tested 8 8 8 8
Synergism 0 0 0 0
Addition 4 3 7 6
Indifference 4 5 1 2
Antagonism 0 0 0 0
Not determined 0 0 0 0
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(Table 12), L 7=%%> T Y X2 BT 5 MIMLAE O em-
piric therapy Tid, CNS # &7/ 7 7 LGEHEB L U
HRREZED 75 ABUEE A /N—TE DMLV ANR
7 b7 ORRNDOBAVVEEEZ LI,
ABFFEIZ B T IIE @ empiric therapy (2815

BRELELTOH NN LE (MEPM B &£ ' IPM) ,
7 3 ) EfER (AMK) 8 X 0B -lactamase FHEHIEE
~=3) v¥# (SBT/ABPC) OH RN #ET S &
#EME L, EMBEEREOMEA S MULEDERE
Y LTHBES N ZRERR R BRI S 5 in vitro PUH
B, BEHBLOHANRORE E1To72. RENDF
iz BT, EBROERIIBIT2AEMEOMAIRE
WREPLOVRBLZ-REDOFMATREEZER LMD 6
h-MBC (AR E )" & SFHEE B 2R 720

E. coli BLU K pneumoniae %t L Tix, MEPM
BIOIPMAEICERZZIENERL, AMK b &

Table 10. Summary of combined effect of carbapenems and other anitibiotics against Pseudomonas aeruginosa
No. of strains
MEPM + AMK IPM + AMK MEPM + SBT/ABPC IPM + SBT/ABPC
Total strains tested 8 8 8 8
Synergism 7 1] 2 2
Addition 1 5 0 0
Indifference 0 3 0 0
Antagonism 0 0 0 0
Not determined 0 0 6 6

Table 11.

Summary of combined effect of carbapenems and other anitibiotics against CNS, Entercoccus faecalis and streptococci

No. of strains

MEPM + AMK IPM + AMK MEPM + SBT/ABPC IPM + SBT/ABPC

Total strains tested 14 14 14 14

Synergism 5 2 2 2

Addition 6 9 12 12

Indifference 1 1 0 0

Antagonism 0 0 0 0

Not determined 2 2 0 0

Table 12. Clinical strains isolated from blood of septic patients with hematologic disease in Tokyo medical university
No. of strains
Organism
1994 1995 1996 1997 total

Staphylococcus aureus 2 5 2 4 13
CNS 3 7 10 5 25
Streptococci 4 0 3 4 11
Enterococci 1 0 4 0 5
Other gram—positive cocci 1 4 1 1 7
Escherichia coli 1 0 1 0 2
Enterobacter spp. 2 0 1 0 3
Klebsiella spp. 3 0 2 0 5
Pseudomonas aeruginosa 6 4 6 2 18
Salmonella spp. 0 0 0 0 0
Proteus spp. 1 0 0 0 1
Bacteroides spp. 0 0 0 0 0
Other gram-negative bacilli 0 1 1 2 4
Fungi 2 2 1 1 6
Polymicrobial infection 4 17 450 0 0

"CNS + Streptcoccus, *P. aeruginosa + CNS, "Klebsiella sp. + Burkholderia cepacia, ‘'Klebsiella sp. + Cirtobacter sp.," Streptococcus
+ Enterococcus, "Gram-negative bacillus + Kiebsiella sp., "Micrococcus + 8. aureus, “Enterococcus + CNS, “Enterococcus + gram-

positive bacillus
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BEN-EHE R L7 (Tables1, 5)o F72, S HIZEK
BIRE ) % 3l % H 8 THES L 72 6 h-MBC DR A
LEINLEHRDE. coli B XK. pneumoniae (2T
AREEEAB N LAVRENT: (Table 1o SHES
NEHEREPOSDHLNTH B25 E. coi BLUK
pneumoniae % & 72 NAE 2 X § 5 MEPM O LR
Hix, IPME KX EHEB Z EAMoNTEHEE,
COMBIEEDERIZE. coli TORFTDERE,IS, £
CHEHONR=D) VHEAGEBE (PBPs) (I T 5[E
EHROEZRIERTAIDLEEZ LN TS,

—7 SBT/ABPC &, 5EI#RET L/ E. coli BL UK
pneumoniae D — D BRI L Tix, MIC 425 ug/
mLUEEFFEOHENLA2AEFET (Tables1, 5), Zh
SEHRICEHLRREIC L B REEF I T 5 SBT/
ABPCEMTORKIIREL DL EZ LN, A &
OPFFREDOLEWNRBEINT-, 72, SHRET L7
SBT/ABPC & VSR ALEOFHIZEB VT, M
WMRERTHERPRFEZ HDZ L H 5 (Tables 5, 9),
SBT/ABPC & H NV NNXRALEOHHMNE. coli BLY
K. pneumoniae BRIEDERIZB VW THHATHH Z &
PR E NIz, T2, AMKIZ A VW SRAR LE L FRRIC
HBMTHENLTEN %R L7124 (Tables 1, 5), —&
DBEETII A NARE LE L OBV THMRNEDS
FH SN (Tables 5, 9), MAIOHHICL 5EFDMELE
A S L7z, Ferrara 5°13, E. coli B & U Klebsiella
spp. \ZH$ B AN SRR LE (MEPM B XU IPM) &
O P 12 B\ T piperacillin, gentamicin 8 & " AMK
PHEHDED 2V HEMBRERLAE®MELTEY,
ZDZENSHHE. coli B LXK pneumoniae F&EFAE
T B ANNRALEDOR=S ) v EHLWIET I/
BHERE OBRBENERTHLIDEEZ LN,

BRBHOERERZEIERICL > TRKELERY, 7
NN R ATEHED B Vi AMK it %2 R34k (MIC=
12,5 ug/mL) bEFEH SN/ (Tables 2, 6)o F7/z, 7
WNARILE B OVEZEERTHRICBWTDH 6h-
MBC DfEAMIC L ERTE L BV DB DO LN
(Table 2), M &5 ZEKR A VS LTFHERRDR
HE & 2 BEEBNH LTI A VSR A FERBOEHRIC
BWTHSLEDIBHCTRERELZEZL LN, 20K
D EERFEGNCA T AEBEFE L LTI AV ARELE
DREHRSH L VIMH E DAL L, L)% IEHR
MEVBONDL FELZBSLENHDLLEZONL, £
2T, 6h-MBC OREHIA 72 6 WHRICH L /NA L
BT T B EZEA L KV 2 Bdk (TM-12800 & &
"TM=5915) #MNZx T, FxvhH—FK—FEIZLEH
B REoBmt21To 720 TDOHE, MEPM & AMK ®
PEHCIEEBRIICERTRRL Z X SN ARERTT T
ORIz L THED S WIZHMEI R RO S 7z,
IPM & AMK O f#fF CIXHEDIR LR THRITERD L

3, SHRAIKRTEHFHICLAEHOMENSE 5727
OoNho7z (Tables 6, 10). ZDHERMH, #KIE
BiZxt4 5 MEPM & AMK Ot A% £4° IPM & AMK
OHRAHREELKEL LS Z LR SNz, AHEDOT
IVEBEEREOHBBHRE DO ERE PMEPM &
panipenem (PAPM) ® [ iZ b @& ® 5 h (MEPM>
PAPM), #*2 AMK L4} {2 tobramycin, arbekacin,
netilmicin 7% £ 7 3 ) BEHEAE OHBIZBWTHHE
BENTWVAEZ Epsln2 MEPM & A )L /S R A
LTIEBE T A7 I EEAL OBRARICED
HBbDEEZ LN,

BRI X AIME TR FHEIEL, WHDOEE
BHORIRVPEFICEETHA I b, SHEESN
T2 A NSREA LB OBHAMRDOECIZEHTHAMAIZLY
BY) 2 EHZRIRT 2 ECHBICEELRBEREELON
o DL BANNRALERBOENPELHREEIZD
WTIkBERE B TH 55, MEPM & IPM Tid, #&
88 ® PBPs |09 A BAIMEDS L USHEEAMEIZB T
BHHERZECY DA ENTTIIHLNIENTEY, 2
DEI)RBOMT I EEREOHARROERIIIB
SNTVLIREIEZ LB,

W, EMBRRBEBRIIBITAMMECEEREL LT
WHMEB D BH 5 S. epidermidis B & O Z D> CNS
WAL Tk, — S8 E ¥k (Table7) % B & f-lactam
$ 3 #)7AS MIC B £ U 24 h-MBC (22D W TIFEN 2R R
R L72A%, 6h-MBC # A% & 12.5 ug/ml LL E (SBT
/ABPC 1% 200 ug/mL L L) OB W EZRT# (TM-
5303, TM-5321 B X U'TW-1) d@HHN, Thb p
—lactam EOEGPERFBBERNOLATIILT LS+
TIEZWEELH LT EWRBEEINZ EIXBERER L
EBAETAHHETHA (Table3)s TNHOWRIZIHWT
HHHAMREERETLER, WThoFHCBVTHER
REGWCEREE L Z 2 5N B RES THMREL Lo #F
AMRVBED OGNz ENE, ANNRELEL AMK
& 5\ SBT/ABPC DHRAMNERTH 5 2 L HRIE S
t 7z (Table 7).

B U < & M AR B A PFRUILAE 2> & 7B S W A 3R
D % \» streptococci 2 # 97 5 f—lactam E 3 H| D F R
¥, MICBXU24h-MBC IZBS L TIXEFIZENAD
DTH-72H, 6h-MBC T K44 12.5 ug/mL L E
(SBT/ABPC (X 25 ug/ml LL ) THho/zZ &h b, H
REREDOSTRLT LA T R2MREL RSV L
AR E 7z (Table 4). Streptococci (23X 3 5 B F %h
ROBETIE, ANNNALEE AMK OHRICHRT
ANWNRELFEE SBT/ABPC OHRHD AR RENT
HRDFE LNz (Table 8), BMTOMBENIZBNTH
SBT/ABPCO A HFAMK L N ERTWAI ENDL D
streptococci (X3 A Tl A VxR L3 & SBT/
ABPCOHHANP L YV BWEDZHFETEL DL ER
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b7z, £72, Enterococcus faecalis (233 A HHIZE
WTh, HNNRALEE SBT/ABPC ORI & b %
MOMEEFLEL Z L AR ENT (Table 8),

Pk, REFEMTOMBANB L OHBEDRICHETS
ARFA ORI SERTHRVIZB VT, E. coli &
%\ X K. pneumoniae %825 H T & 5 MUMLIE D B IC
EANNNRALE, 52 MEPM O Bk E, 50t
ANWNNRALFEEL AMK 3 5213 SBT/ABPC O i i #
BEERHLEEZON:, T/, SIREIC L 5 RERERIC
i MEPM & AMK O #2331 B/ & £ 2 5h, CNS
& %\ 13 streptococci AHRERE TH LI AITITH VX
LHH B\ E SBT/ABPC DHMF 7= 13 # W N A L4
# & AMK % % 21X SBT/ABPC Ot L IZBEN-%)
REBFCTELEEZZ DN

SHARE L7 SRS BRI T 2 £ EBAORHE
1, RENIEE, FHRICL->TEHKTHo72b 00,
EEAEDEKRIZN L TG Lz hhoEHH
BHEVWESZRLZ 2O EILERBIRICE Y
R ZEEPTEEZEZ LN, LM LEAS, BAHR
Bhh b FEL AT A empiric therapy % %
RBENNVNNRALEDL Y IIEBARS VS LE2HT
BERITEZ, 1ANMKE L CORMITEERETIIR
REDEZN L BRI OB VEWAE DT, +52E
PHRELNGVWT =23 LR hnI LIZRRETOERL
LLBLNTHo720 Lo T, BARERKESLEL
BEIEHIIx S 5 empiric therapy TIZAFIZBEAIC X 28T
WANRY b J LADPKRB L CHEEEO R L% K5 LE
HABNDDEEZ BN, &6, Fxyh—FK—F
ETHEONIHHROMG S BEHIC X 2EHmEEH
Wi a2l LTIXEETHH25, HEHICE D BT
BANY T LRPKT B E ) empiric therapy 28
TABEOE1IBM»ST 5L, BRI SR 0VEE
DIIBFRAROBEG IS 2L TEAAFHD ) v M
KEL, L LAZHEHO MICHBEEDERNTERLE
LBEHFHTHLIZLDOAVEELEZONSE, EBD
ERIZHTZoTEDER X HHT 5 OH B X8 L v
A, FERD & D EFERAL O Tl R HUMLIE S K T O KK
ICOHRLZEEZSZII L THAELZ BRI RETHA
Jo

T/, THELDOEHRE " ERBKIIAKRFICBNT
i3, EHROEEMBRENOFMBZL LTHV - 6h-
MBC %%, MIC ®° 24 h-MBC |2l X B EBWE% R~T
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A ENEE L DHE RIS B CHRImE %
Th 5720, BHOXGHBIFBOBICEEINL ST
b b ERERE D OBEIITERIRIIKE CHBET
BLDEEZLND, REEMOIERFHTHE SN
MIC % MBC » 6l S/ 3 EDEBHIELE SN
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% MIC LR MRE ) & OTEBEABS LT % T REN
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Experimental studies on chemotherapy with meropenem, imipenem, amikacin
and sulbactam/ampicillin for sepsis in patients with hematologic diseases

Katsunori Kanazawa'and Keisuke Toyama®”

l]Discovery Research Laboratories II, Sumitomo Pharmaceuticals Research Center,
3-1-98 Kasugade-naka, Konohana, Osaka 554-0022, Japan
“The 1st Department of Medicine, Tokyo Medical University

To investigate in vitro antimicrobial activities and bactericidal activities of meropenem (MEPM),
imipenem (IPM), amikacin (AMK) and sulbactam/ampicillin (SBT/ABPC) against 19 clinical strains
isolated from the blood of septic patients with hematologic diseases, MICs at 24 h and MBCs at 6 h (6 h—
MBCs) or 24 h (24 h-MBCs) after the addition of antibiotics were determined. All strains tested showed
relatively high susceptibility (MIC<1.56 ug/mL) to some of the antimicrobials tested. Against Escherichia
coli and Klebsiella pneumoniae, MEPM (MIC<0.05ug/mL) , IPM (MIC<0.39 zg/mL) and AMK (MIC
<6.25 ug/mL) showed high antimicrobial activities, but the antimicrobial activities of SBT/ABPC (12.5
<MIC<50 rg/mL) were low. Although two carbapanem-resistant strains (MIC=12.5 4g/mL) and an AMK
—resistant strain (MIC=12.5 ug/mL) were observed, other three strains of Pseudomonas aeruginosa tested
showed relatively high susceptibilities to these antibiotics. Against Staphylococcus epidermidis, the other
coagulase—negative staphylococci (CNS) and streptococci, MEPM (MIC<1.56 ug/mL) , IPM (MIC<0.39
ug/mL) and SBT/ABPC (MIC<3.13 ug/mL) showed high antimicrobial activities. Since most of the 24
h-MBCs of antibiotics tested were equivalent to each MIC, it was suggested that exposure to the antibiotics
at MIC for 24 h showed sufficiently high bactericidal activities. On the other hand, some of the 6 h—-MBCs
were much higher than each MIC. This result suggested that the antibiotics tested required higher
concentrations than the MIC to show sufficient bactericidal activity against some isolates, in practical use.
The combined effects of carbapenems and AMK or SBT/ABPC against 30 clinical strains isolated from
septic patients were examined by checkerboard titration assay. Against E. coli and K. pneumoniae, the
combination of MEPM and SBT/ABPC (addition: 7 strains, indifference: 1 strain in 8 strains tested),
against S. epidermidis and the other CNS, the combination of MEPM and AMK (synergism: 5 strains,
addition: 4 strains in 9 strains tested), Enterococcus faecalis and streptococci, the combination of
carbapenem (MEPM or IPM) and SBT/ABPC (synergism: 1 strain, addition: 4 strains in 5 strains tested)
showed the highest combined effect in this study. Interestingly, against P. aeruginosa, MEPM (synergism:
7 strains, addition: 1 strain in 8 strains tested) showed a greater combined effect than IPM (addition: 5
strains, indifference: 3 strains in 8 strains tested) in combination with AMK. As far as these results are
analyzed, it is suggested that for sepsis caused by E. coli or K. pneumoniace, monotherapy with
carbapenems, especially meropenem, or combination therapy with carbapenems and AMK or SBT/ABPC
is effective. For pseudomonal infection, combination therapy with MEPM and AMK is effective. The
findings also suggest that monotherapy with carbapenems or SBT/ABPC, or combination therapy with
carbapenems and AMK or SBT/ABPC is suitable for bacterial infection caused by CNS or streptococci.



