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CHEMOTHERAPY

Imipenem/cilastatin sodium & cefotiam hydrochloride DR IZ 81} 5
AABIME B X U methicillin-resistant Staphylococcus aureus
(MRSA) 33 2 impis 1 DR

Rt CEE 40
ALHMAK S B A BRI K 4

B & & Z
A R A 2 4 o R RER

(CERR 41 A8 HRM - PRA4FEIA 2 HREH)

Carbapenem %4 #/® imipenem/cilastatin sodium (IPM/CS) & cephem %{I4£MR
cefotiam hydrochloride (CTM) O#tHE5IC8 1} 2 THEFDOENME~OER LRI T 5
BEWT, BERABTF64CIPM/CS £ CTM O#mB L UHtARtGE 270 A X ——&T
EREL, MFDME - Rodetic oL TER NPT A — 5 — %KL, dbe TSN
% 30, 60, 120, 240 3 mmiE %=L, Stratton & Serum Bactericidal Test iIZ¥# U,
MRSA 23 2 MFHE I 2 fE LR L e,

1. IPM O Chex IZH5085 29.2 ug/ml, $FFIRF 32.0 xg/ml, T,. 128 H6F0.98h, HFAEF
0.96h T, 6B§I% T IPM ORRhHEME S, BMHF59.9%, HHARK61.0%T, LKA
BRrEzERZHoNEI o1,

2. CTM @ Cnax 13, BIhBEF82.1 ug/ml, HHAIRES82.9 ug/ml, T, 13, HHAEF0.79h, Hf
FEF0.79h CHBRERZ b o 7z, 68 % THOCTM ORRPHEME 1&, HHBFF68.6%,
BERIRE 74.9% T, BtARED CTM BRI ~EEICE» -2 (P<0.05), ZOREARF
HThs,

3. MSSAicxts 2MmlHMEH Iz, BREHMEBEIHR02H1203%D T XTODIPM,
CTM 85 miE, #AKSMmMEL b 8~64 fSONfli 2T /2,

4. MRSA icx¥ 2 MEHE 2, 5% 30 5% 60 2% 120 2% 0 IPM, CTM #4
BEMETIR, TXRTI~4EDOHETH > 7z, 3053 60 RE&OHFAKSME T T T 64
EBOHEETED 72, 120 3E T3 8~64 5D I 91.7% & £ hiz, MRSA icxtL IPM,
CTM A D sub-MIC OB BT H, HHRAIKC L 2HERE*NENEHTBH 2,

Key words: IPM/CS, CTM, {&ANEIE, MRSA, Serum Bactericidal Activity,
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HEDRAEMEDOES L, DX ELVWREEXIT T
%5, TORHE, HBEOTELLERMBEL 2> TE T,
Pseudomonas @i ate 7/ 7 LRMBECEOE L 25
DE=ZHMRE 7 2 ARNEMEOERIC LY, 77 LEH
B ¥ 1 Methicillin - resistant  Staphylococcus
(MRSA) L% >TWw3",

Carbapenem %4 ¥)'H imipenem/cilastatin sodium
(IPM/CS) i3, MRSA icxf L EWERZME % FE 0 5 53—
R L BE SN TS,

#ZTIPM/CS L& 7 = A RIEWHE cefotiam hydro-

aureus

chloride (CTM) D#tROEBUBRN T, TEMOHA
L ABMORHERPRBED SN TE VY, ThiEl
RABEERT 5700, ARSI L 2AERAOKARE
CELIRTHEERNL, Hb¥TMRSA ¥ 3R
KR OB S B X CHARSOMmE 2 Ay, mMEHREN
ERETL 12,
I. #8 & FH &

1. WERE

(1) = ®

gz, FIZ, BEORE, mMBeE, mEt?

* de¥gEALR AL XL 12 &7 5 TH
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BRE, RRE, EARIET A b 2K, EMICLD
RSN BERABF 6 BT, £8H20~22
B (F1921.240.981&), & K 169~183cm (¥4
174.515.0cm), kK E59.0~70.0kg (F#964.5+
5.0kg) Tholk, 28, RRICS SV LRBARIC
DULTHALRHARRINBICL 2 AEE L EEE
THol,

HARRAR X, 1990 £ 8 B~9 B ERL 7=,

(2) BE5EFEBIUVHSR

IPM/CSO# s, CTMOBMEE S &
IPM/CS &£ CTM OHtRESE % 70 R 4 ——5T
EL e BERTRTHEREDHT - 12,

IPM/CS %, 0.5g/0.5g ®4£EAE®K 100 ml 121
FEL 30 327 THREMIRRES L 72, CTM i3, 2g
(hifilf) % &EAERK 100 ml ICEREL 60 20017 THA
WRpIRAES L 1o SFREYS I3, MM+ ECES
BAZAL 720

(3) BBRAYY2—BIUREERE

B, ZHERICEEEGITORE 2TV, £ OHKEH
BEEREL 12,

BRIMBERY 1, K5 BHA 15 0%, 30 5%, 454914,
1 e, 2 Befiitk, 4 B¥RE%, 6 BSRIZICTTY, ¥
Rix, 855 0~1 FFftk, 1~2 BsR%, 2~4 RS
%, 4~6 REH®ICIT> 72,
TLUMFEORBERFA L L TREESHBL U]
BRE%ICTo 12,

(4) ZEHBEREE

IPM 8 L U'CTM OB ERIE 1L, LEEXFER
BfTEIREEE L UBRERISHPTRAERFRO
W% T, SXEBEI/o- I 7ERLIDERL
1z

1) Mm#EB & CROZE/LFINE
M T, 727251 4°Cic T HLE G (3,000
rpm, 10 min) FCTHMF 27 MEL, ME L RAEDOEE
{t#l (1 M Morpholino-ethane sulfonate buffer (pH
6.0) /Ethyleneglycol (1:1v/v)) %2tnx, HlE % T
—80°CTHRHREFL 12
RisEFRE, RER2HEL, TO—HcRED
LELH (1 M Morphokino-propane sulfonate buffer
(pH 7.0) /Ethyleneglycol (1:1v/v))%inz, SIE%
T—-80°CTHREREFEL 720
2) EXEWmtkrsow b7 7EEB
EX@Ek 7o~ 75713, BESK¥ (JASCO)
E#Rk s o< 75 7 TRIROTAR-VIY R 7 4,
bbb, £ 7 JASCO TRIROTAR-VIHE, #-—
b4 75 —; JASCO 850-AS B, ¥ENRBRAIKKRI

48, FASCO 875- UV &Y, 7 — # 4L # % &, JASCO
805-GI B %ML 7z,

3) BRER

® IPM

A 1l W
TECKNEME 0.4 ml 2BAMBF 2 —7 (3
YVR7, 9V b37)—C3TK, 2@ F1R
30,000) i Ak, &5 %38 (KUBOTA 1700 &)
2R, £2CI2 TE LD (6,500 rpm, 1h) %24Tw»
RO B %1872, BoNBRAMBHERALTT
ZANI— (77K, Juvb7T4 A7 4A, 0.45
pm) %@L, FiB®K 10 4] # HPLCicEAL, E—
I7ESIE HMETREREC L DRIEL T

B. R
RECFNBRZZDE £, H5V:IRETELFNE
aAvro—N-t PROGEEARE, 0.4ml 2MFL
FIskDME L, HPLCIZHEAL, P—7H &L 3
MR BRERE THIE L 72,

® CTM™M

A, m ¥®
TECHNBMBER2EDOE X, H50IEEE/LFL
Haryhbo—1mECHEFRE, 0.4mlicNEE
EYMBEX7 A5 Y — VB (100 ug/ml) 0.1ml,
30% Y 7o uFEEAK 0.1ml 20z & SEML 72,
£LCTINLMEER BH °C) T, &l 28
(12,000 rpm, 10 min) %fTw EE2H . Bohi:
LHEEASTFTTaNI— (Z2uX T4 X274
A, 0.45pm) %@L, #WiB# 50 xl # HPLC icEA
L, E—7®HC & 2 NEIEERBBRETREL 120
B. K
HECKNBIR CHEARE 0.4 ml i A E%EY
728/ —NVEBKR (100 ug/ml) 0.1ml, K0.5
ml 2z LSBAL, —EEASTTVT7 405
— (Z7u= b7 4 A7 4A, 0.45um) 2@EL, BB
W50l # HPLCICEAL, E—27HHKICE 2RE
EERBRETHEL 720

4) HPLC 0fIESRM

@ IPM

mESTIx, #»7 AL STR-ODS-M (B&, X
25cm, N1E4.6mm) 2FEHAL, BEHE L TO0.2
M R v EEHEK (pH7.2): MeOH=95:5 (v/v), Bt
#0.7ml/min, # 7 ALBE3SCLL, BHEIZUV
298 nm TR L 7z, ERBAIX0.25 ug/ml TH >
720

RAWMTRMELREDOH 7 L%, BEIHIZAK
O02MAvEEHK (PH7.2): MeOH=95:5 (v/
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v)) t B (MeOH) % F\vy, #Hiid linear gradi-
ent (A: B=100: 0—85: 15, 10 53M) TIT- 7, HK,
% 7 HIRE I & FERO&RMTITY, BHBIZ UV
313nm THRH L 7z, ERBFIL 2 ug/ml THo T,

@ CTM

MM it H 7 » STR-ODS-M (mmk, &3 15
cm, RE4.6mm) AL, BMMEELTI1/30M
7 MR (pH5.4): MeOH=85:15 (v/v),
H1.0ml/min, # 7 LABEE3CE L, WHEIZUV
254nm TMH L 7, ERBMI20.5ug/mlTH -
Tz

RAW TN L ERO L 5 LA, BMHEEL
T1/30M7 = &S & (pH 5.6): MeOH=90: 10
(v/v), #i#1.0ml/min, # 5 L BE40°CEL, &
H# iz UV 270 nm TRE L 7z ERERH I 2 ug/ml
THolz, .

(5) 3EYIEE DMLY

IPM &£ CTM O I ME X € 7 VIERFERMEY
NERBRTETo 1z BEOTEE (G, BER
BEEERM (fnax), « HOWEEYEM (L. a), 81
DB (4. B), M & E—KMHRTER
(AUC), ¥igwagesni (MRT), total body clear-
ance (CLiw), FHEMEHLL 72,

RbgEitRE ORI, B2V 772 (CL),
PR R g i R R (MRTL), R4
(tllzurlne) i’gtﬂbfio

(6) #atEaymsE

BARIE, FSELREEREL L TEDL, HMEB
JUBRREMOLEI, HEOH3 tREICLST
TV, fERRES5 %Eb-> THEBEKEL LT,

2. [MiFHiE S (Serum Bactericidal Activity)

(1) = =®

IPM B & U CTM £ 5554 30 2%, 60 53%, 120
S, 202 BOBEMEE B L UHBAKRENE A
V3, Stratton C W & ® Serum Dilution Test iz %
U8, Staphylococcus aureus EHEFEEE & f MRSA
RO B MMIBE I 2R3 L 7z, BERAL foMygy >
i, MEEERERY > 7V LRk EE/LFIL
HBL, QIEET-80°CTHEREL 2,

(2) /H &

1) HRAMmE

FRABREBRA T —VIEE ALY TS 7 4 VT —
(220 nm) HABWE RS HEREFL, BRI 56°C30
SRnE UE@bEER L 72 7, EREKRCHE
DRI & BFERL T2,

2) K &

ERBS—rmicTH > A% 2HE (RMM~
MBO2HEMERL, UEBTA 7071~}
(FALCON #3077) iz 50 ul 3 RicHEL 12, BN
¥iz, MICRIZERBRENES M I (=v A4
Code 05534) T 18~20BSMIsHEML, Bl 71 3T
FEW 50 u] LR 1z, WRBEIZITCLL, £
MR EHEL foo MEMIX, S. aureus MBEHK:
ATCC-25923 #, MRSA #ic BB-5918, BB-5924,
BB-5957, BB-5960 OEEEK S MEkk % Fv> 7z,

3) MRUE

MMy O¥E 12, Immuno Viewer ¥ fl>, &
WX THRICTHEL 2. BRAMN, EAKE, 4
YTNVMMCEORBEERBD LW EAEEL TRYE
MEELL, BB EMMENRE L, BitH
ME—, BHENEAE#HLL, EOMIC+EHDRTT
— 52D BRLT, BRIT—DH U INiEDO0T,
BEREHFEEREL BT o ERENEL
72 +DYTNE, JO=—DRENIHLEID=
—LUTFTTH-7:0T, —0ob+ETEIVFRA VD
L7,

MFHEH DO Hfi (Serum Bactericidal Activity
Titer; SBAT) i3, —BXU+THEL, Th%]
B D E L ERD 12,

Y ERE I, 24 BRERAE MG E L 1208, —BOY Y
ZNT6, 24, 48, T2 RFREMBRICERFNICHEL
72

II. & ®

1. AR

IPM, CTM D845 8 X Ut BES DmPRE
% Tables 1~4 8 X U Fig. 1 i, R#kit% Tables
5~8 B L UFig. 21 R¥, % 7-MHTEE % Tables
9, 10 T,

(1) Mm|eE

MR TRIEL LMP @8 O&R I, FER—HL
Too MTRERTHEMS & U85 A—5— i3, BER
EEASHOT—5 AWz,

1) IPM

IPM 084 58 6 L USRS ROBRMTE
Bk, tbBERTHE Q048K wi/s5hED
YR (X B B¥ 29.2 ug/ml BB 32.0 wg/ml T,
DIETRE & b 5040 1 BRRA T L, 6 Refimst#
hE£0.3 ug/ml BEAIRE0.4 ug/ml TH - 1z, BHBE
ERLHAARERCBVLT, FEtehncERERERR
Honihote,

2) CTM

CTM D8 586 & UStRR SHORENTE



VOL. 40 NO. 8

IPM/CS & CTM #AK Iz 81T 5

1021

100~
0—o0 IPM/CS alone
80} o—e IPM/CS plus CTM
= 0—0 CTM alone
E s »—a CTM plus [PM/CS
2
]
2
b
B
-]
:
]

Time (h)

IPM/CS, imipenem/cilastatin sodium;
CTM, cefotiam hydrochloride.

Fig. 1. Serum concentrations of imipenem (O,
@) and cefotiam ((J, W) insix healthy volun-
teers following intravenous drip infusion of
each drug alone or of a combination of both
drugs. (dose:IPM/CS:0.5g/0.5g in 0.5h,
CTM:2g in 1h) Each point represents a
mean+SD. (n=6)

Bix, tbicRERTHEHE 607%) c@o5nhED
38 b B SR B 82.1 ug/ml B FE B 82.9 ug/ml T,
DIGMEE L bEEHA0.79 R CRFMI L & b icEA L,
6 RS M ImBE 0.5 ug/mI BEFBEE 0.5 ug/ml T H
o, HMREHEAKSEHICBLT, MEHFENC
ERZZRBE DN LI,

2. RebgEMtt

1) IPM

IPM OB 588 & UHRARSHEOFHRBHE
MRz, B5HH 0~1 ReMEGk CH MK 34.0% 5 AkE
32.1%, 1~2 Byl Hs 8 JRAF 15.4%BF A kF 16.7%,
2~4 Bl s BAShAY 8.6 % BFFIRF 9.9%, 4~6 Bk
DIBRF 2. 0% BF FARF2.3% ThH - 1z, B E5HAMHEK6
R & T IR 5 08 59. 9% B % 5 % 61.0% HE it
ahiz,

B 5 L AR S ORPHEIc W T, HEHEN
CEELREZERIZED NI,

2) CTM

CTM 085 B X UGS O R P E
1, #5584 0~1 Ky ] & T B I B¥ 30. 7% B A B
33.0%, 1~2 Bk b8 8 JhBF 26.0%Bf A F 28.9%,
2~4 B¥fEIR oS B IHAF 10. 1% HFFRF 10.8%, 4~6 BFfH
b EIRRE 1 8%PEABF 2.2% ThH - 2. REHME
6 BFRS & Tz B 523 68.6% B Al 1k 5. 0% 74.9% HE

Table 1. Serum levels of imipenem in six healthy volunteers following drip infusion of imipenem/cilastatin sodium

(0.5g/0.5gin 0.5h)

Serum Level (zg/ml)

Time # # " #4 #5 # Mean = 5D
(h)

B H B H B H B H B H B H B H
0 ND ...... ND ...... ND ...... ND ...... ND ...... ND ...... 0.0tOOO
025 .................................... 174 ...... 100 ------ 203 ------ 192:{-_162{} ............
0.5 35.8 33.8 304 27.7 32.1 28.2 244 278 285 28.9 24.1 22.7 29.2+4.53 28.2+3.54
0.75 22.8 ...... 20'3 ...... 25'3 ..... 19.8 ...... 20‘6 ...... 18.8 ------ 21312.37 ............
1 13.3 14.1 15.0 15.1 18.0 17.2 14.2 150 146 149 13.8 14.5 14.8+1.66 15.1+1.08
1.5 10.0 ...... 9.6 ...... 11‘7 ...... 8.8 ...... 9‘0 ...... 8.1 ...... 9.511.25 ............
2 6.1 5.9 6.0 5.7 7.6 6.6 6.3 6.4 6.3 6.5 4.0 5.5 6.0£1.16 6.1+0.46
4 1.2 1.1 1.5 1.2 2.2 2.0 1.4 1.4 1.4 1.5 1.1 1.1 1.5+0.40 1.4+0.34
6 ND ...... 0‘3 ...... 0.6 ...... 04 ...... 0'4 ...... 0.3 ...... 0'3i0‘20 ............

w
B
H ; College of Medical Technology, Hokkaido University

;n=3

; Central Research Laboratories, Banyu Pharmaceutical Co. LTD.

Values below the threshold of detection were considered to be “0 ug/ml” for the purpose of calculating means *

SD
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Table 2. Serum levels of imipenem in six healthy volunteers following drip infusion of imipenem/cilastatin sodium
(0.5 g/0.5 g in 0.5 h) with cefotiam (2ginlh)

Serum Level (ug/ml)

#l # # 7] # #
()
B H B H B H B H B H B H B H

0 ND e ND ND oo ND - ND oo ND  wooeer 0.0£0.00  ereererees
025 195 oo 16.3 o 17,0 e 08 o 8.2 e 195 e 1944247 v
05 312 31.0 39.2 3.9 27.5 247 29.7 284 312 31.3 331 30.6 32.0+4.01 30.5t4.00
075 229 ...... 22‘3 ...... 2‘5 ...... 210 eenee 2]7 ...... lﬂ.l ...... zlatz‘l‘ ............
| 179 177 162 153 188 17.7 165 154 166 17.5 13.9 125 16.6£1.68  16.0+2.06
15 108 - 10.5 o 127 e 108 o 109 o B0 e 1062149 e
2 721 7.2 66 63 83 80 7.7 68 81 7.6 54 48 72tL11  6.8%Ll
‘ 14 14 15 15 20 19 1.6 15 1.8 L7 11 L0 16+031  1.5£0.%
6 0_3 ...... 0.4 ...... 0'5 ...... 0‘ ...... 0" ...... 0'3 ...... o_‘to‘os ............

ND ; <0.25 ug/ml

B ; Central Research Laboratories, Banyu Pharmaceutical Co. LTD.
H ; College of Medical Technology, Hokkaido University

Values below the threshold of detection were considered to be “0 xg/ml” for the purpose of calculating means t
SD

Table 3. Serum levels of cefotiam in six healthy volunteers following drip infusion of cefotiam (2 g in 1 h)

Serum Level (ug/ml)

Time Mean + SD
#1 #2 #3 # # #
(h)
B H B H B H B H B H B H B H

0 ND oo ND oo ND oo ND o ND e ND e 0.0+0.00

0.5 55.7 48.7 56.6 53.5 63.1 55.6 44.7 41.4 46.1 41.2 54.5 47.5 53.5£6.93 48.0+5.98
075 67‘2 ...... 638 ...... 77.8 ...... 622 ...... 628 ...... 61.3 ...... 658-:6.% ............
1 995 8.4 8.5 77.0 924 78.1 686 77.6 785 70.0 70.1 76.1 82.1+12.23 77.9%5.95
1.5 35‘3 ...... 351 ...... 435 ...... 32‘6 ...... 336 ...... 256 ...... 34.3-!5.75 ............
2 154 139 16.2 150 20.2 188 17.2 159 17.6 151 11.8 9.9 16.4+2.76 14.812.9%
4 .7 1.7 23 22 271 26 27 26 2.7 27 13 1.2 2.2+0.61 2.2+0.60
6 04 ...... 0’6 ...... 08 ...... 0‘5 ...... 0.6 ...... ND ...... OSio.n ............

ND ; <0.35 ug/ml

B ; Central Research Laboratories, Banyu Pharmaceutical Co. LTD.
H ; College of Medical Technology, Hokkaido University

Values below the threshold of detection were considered to be “0 x#g/ml” for the purpose of calculating means +
SD

wahni, 3. Mi#EMEH

BMES L RS ORPHE#IC VT, BEFMO MRSA 4# L # ¥ 8 1 % ® methicillin
IRPHEMR ICHHEZROCEREREZREDONR Lo T2 (DMPPC), IPM, CTM ® Minimum inhibitory con-
2, 6BFE & CORRPHEMBICB W THAKRSDS  centration (MIC) {# & B8 - lactamase activity %
DEMB S LEBICE» > (P<0.05), Table 11 iZ7R 9« MRSA 4 #RizF3EHic st U A EER
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Table 4. Serum levels of cefotiam in six healthy volunteers following drip infusion of cefotiam (2 g in 1 h) with
imipenem/cilastatin sodium (0.5 g/0.5 g in 0.5 h)

Serum Level (xg/ml)

Time Mean t SD
) # # # # #
B H B H B H B H B H B H B H

0 ND e ND e ND - ND o ND oo ND oo 0.040.00  eereeeees
0.5 5.1 494 71.5 64.3 47.8 427 58.1 47.4 53.1 47.7 61.6 52.6 58.0+8.08 50.7+7.41
0.75 72.8 oo 69.3 64.8 o 58.8 oo 68.4 oo 65.4 e 66.6+£4.78
1 89.5 90.5 83.3 90.5 844 832 835 64.6 81.9 68.7 750 63.7 82.9+4.67 76.912.67
1.5 371 e 34.3 e 37.5  eenee 38.9 s 35.9 e 23.9 e 34.615.47  ceeeeeereees
2 170 158 16.3 156 18.2 176 19.4 16.6 199 183 11.2 9.8 17.0+3.15 15.6+3.03
4 1.7 1.6 2.4 2.4 2.7 25 2.4 25 3.0 34 1.4 1.3 2.3+0.62 2.3%0.75
6 0.4 ceeee 0.6 oo 0.5 oo 0.6 oo 0.6 oo 0.4 e 0.5+0.10  ceeeeeeeeens

B ; Central Research Laboratories, Banyu Pharmaceutical Co. LTD.

H

; College of Medical Technology, Hokkaido University

Values below the threshold of detection were considered to be “0 xg/ml” for the purpose of calculating means *

SD

Table 5. Urinary excretion of imipenem in six healthy volunteers following drip infusion of imipenem/cilastatin

sodium (0.5 g/0.5g in 0

.5h)

Urinary Excretion

Time
(h) Mean + SD
#1 #2 #3 #4 #5 #6

Concentration (ug/ml) 429.0 1,166.1 1,868.9 2,059.5 848.9 1,296.7

0—1 Urine Volume (ml) 435.0 140.0 75.0 85.0 210.0 135.0
Urinary excretion (mg) 186.6 163.3 140.2 175.1 178.3 175.1
% of dose 37.3 32.7 28.0 35.0 35.7 35.0 34.0+3.26
Concentration (ug/ml) 1,361.9 1,855.7 1,382.1 1,474.6 597.5 703.5

12 Urine Volume (ml) 60.0 40.0 50.0 55.0 130.0 110.0
Urinary excretion (mg) 81.7 74.2 69.1 81.1 77.17 77.4
% of dose 16.3 14.9 13.8 16.2 15.5 15.5 15.4+0.94
Concentration  (ug/ml) 500.2 577.0 413.7 553.0 176.6 248.0

9—4 Urine Volume (ml) 77.0 70.0 110.0 85.0 250.0 170.0
Urinary excretion (mg) 38.5 40.0 45.5 47.0 44.1 42.2
% of dose 7.7 8.1 9.1 9.4 8.8 8.4 8.6+0.64
Concentration (ug/ml) 101.3 90.3 58.7 32.8 21.8 31.3
Urine Volume (ml) 85.0 100.0 230.0 330.0 515.0 210.0

4-6
Urinary excretion (mg) 8.6 9.0 13.5 10.8 11.3 6.6
% of dose 1.7 1.8 2.7 2.2 2.3 1.3 2.0+0.48
Urinary excretion (mg) 315.4 286.9 268.3 314.0 311.4 301.3

076 % of dose 63.0 575  53.6 628  62.3 60.2  59.9+3.73
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Table 6. Urinary excretion of imipenem in aix healthy volunteers following drip infusion of imipenem/cilastatin
sodium (0.5 g/0.5 g in 0.5 h) with cefotiam (2 g in 1 h)

Urinary Excretion

Time Mean + SD
(h) # # # " # #6
Concentration (ug/ml)  714.3 1,395.5 343.3 2,012.1 1,768.9 1,272.0
Urine Volume (ml)  240.0 105.0  460.0 80.0 90.0 130.0
0-1 Urinary excretion (mg) 171.4 146.5 157.9 161.0 159.3 165.4
% of dose 34.3 29.3 31.6 32.2 31.9 33.1 32.1%1.67
Concentration (ug/ml)  451.1 1,082.6 526.9 1,745.7 556.0 669.6
1-2 Urine Volume (ml)  210.0 75.0 160.0 55.0 140.0 100.0
Urinary excretion (mg) 94.7 81.2 84.3 96.0 77.8 67.0
% of dose 19.0 16.2 16.9 19.2 15.6 13.4 16.7+2.18
Concentration (ug/ml) 177.5 226.5 271.9 313.2 105.6 219.6
2-4 Urine Volume (mD 335.0 195.0 210.0 125.0 560.0 170.0
Urinary excretion (mg) 59.5 44.2 57.1 39.2 59.2 37.3
% of dose 11.9 8.8 11.4 7.8 11.8 7.5 9.94+2.07
Concentration (xg/ml) 24.0 33.3 35.1 43.4 35.1 53.3
-6 Urine Volume (ml) 430.0 320.0 420.0 370.0 320.0 135.0
Urinary excretion (mg) 10.3 10.7 14.7 16.1 11.2 7.2
% of dose 2.1 2.1 3.0 3.2 2.2 1.4 2.3+0.64
0—6 Urinary excretion (mg) 335.9 282.6 314.0 312.3 307.5 276.9

% of dose 67.3 56.4 62.9 62.4 61.5 55.4 61.0+4.38

Table 7. Urinary excretion of cefotiam in six healthy volunteers following drip infusion of cefotiam (2 gin1hi

Time Urinary Excretion
h Mean + SD
#1 #2 #3 #4 #5 #6
Concentration (uzg/ml) 1,421.1 3,975.8 5,235.0 1,507.8 4,980.2 4.564.4
0—1 Urine Volume (ml) 455.0 160.0 120.0 340.0 115.0 150.0
Urinary excretion (mg) 646.6 636.1 628.2 512.7 572.7 684.7
% of dose 32.3 31.8 31.4 25.6 28.6 34.2 30.713.06
Concentration (ug/ml) 2,180.8 6,832.3 5,400.2 5,929.4 5,741.2 5,203.6
1—2 Urine Volume (ml) 275.0 80.0 105.0 80.0 85.0 85.0
Urinary excretion (mg) 599.7 546.6 567.0 474 .4 488.0 442.3
% of dose 30.0 27.3 28.4 23.7 24.4 22.1 26.0+3.03
Concentration (ug/ml) 616.0 1,766.0 1,082.2 686.8 919.5 981.1
9—4 Urine Volume (ml) 360.0 125.0 220.0 290.0 205.0 145.0
Urinary excretion (mg) 221.8 220.8 238.1 199.2 188.5 142.3
% of dose 11.1 11.0 11.9 10.0 9.4 7.1 10.1+1.70
Concentration (ug/ml) 125.1 274.6 337.1 222.6 174.5 109.9
-6 Urine Volume (ml) 260.0 135.0 135.0 155.0 230.0 230.0
Urinary excretion (mg) 32.5 37.1 45.5 34.5 40.1 25.3
% of dose 1.6 1.9 2.3 1.7 2.0 1.3 1.810.34
0—6 Urinary excretion (mg) 1,500.6 1,440.6 1,478.8 1,220.8 1,289.3 1,294.6

% of dose 75.0 72.0 74.0 61.0 64.4 64.7 68.6+5.85
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Table 8. Urinary excretion of cefotiam in six healthy volunteers following drip infusion of cefotiam (2 g in1h)
with imipenem/cilastatin sodium (0.5 g/0.5 g in 0.5 h)

Time Urinary Excretion
(h) Mean + SD
#1 #2 #3 #4 #5 #6
Concentration (ug/ml) 2,939.2 6,328.8 1,318.6 7,620.7 7,360.2 5,472.6
01 Urine Volume (ml) 240.0 105.0 460.0 80.0 90.0 130.0
Urinary excretion (mg) 705.4 664.5 606.6 609.7 662.4 711.4
% of dose 35.3 33.2 30.0 30.5 33.1 35.6 33.0+£2.25
Concentration (ug/ml) 2,717.4 8,514.2 3,781.0 11,529.5 3,941.9 4,613.5
12 Urine Volume (ml) 210.0 75.0 160.0 55.0 140.0 100.0
Urinary excretion (mg) 570.7 638.6 605.0 634.1 551.9 461.4
% of dose 28.5 31.9 30.3 31.7 27.6 23.1 28.9%3.31
Concentration (ug/ml) 713.2  1,320.0 1,177.4 1,391.0 411.8 895.9
94 Urine Volume (ml) 335.0 195.0 210.0 125.0 560.0 170.0
Urinary excretion (mg) 238.9 257.4 247.3 173.9 230.6 '152.3
% of dose 12.0 12.9 12 .4 8.7 11.5 7.6 10.8+2.15
Concentration  (zg/ml) 75.0 164.5 107.5 144.2 144.2 231.2
-6 Urine Volume (ml) 430.0 320.0 420.0 370.0 320.0 135.0
Urinary excretion (mg) 32.2 52.6 45.1 53.3 46.1 31.2
% of dose 1.6 2.6 2.3 2.7 2.3 1.6 2.2+0.48
06 Urinary excretion (mg) 1,547.2 1,613.1 1,504.0 1,471.0 1,491.0 1,356.3
% of dose 77.4 80.6 75.3 73.6 74.5 67.9 74.9+4.27
2001 - 800 100
100 O CTM alone i
23 IPM alone -
- = CTM+IPM
& IPM+CTM
™ ~ *P<0.05
E 5 *
150 475 — 600 175
E g
= ©
5] =1
R - S ~
E g 38 3
8 L ° 5 o
= 100 +50 8 ¢ 400 150
g R 'g N
5 ~ 4 ~
Q o
8 5
o oy
g £ 2001 25
£ 50 25 £
) o
- — JO
T 2 4 6 0 T2 oM 6
Time (h) Time (h)

b IPM/CS, imipenem/cilastatin sodium; CTM, cefotiam hydrochloride.

Fig. 2. Urinary excretion of imipenem (O, ®) and cefotiam ((J, W) in six
healthy volunteers following an intravenous drip infusion of each drug alone or
of a combination of both drugs. (dose: IPM/CS: 0.5 g/0.5gin 0.5h, CTM:2
g in 1 h) Each point represents a mean+SD. (n=6)
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Table 9, Model-independent pharmacokinetic parameters of imipenem in hesithy
volunteers following drip infusion of imipenem/cilastatin sodium

with or without cefotiam

Parameter IPM alone IPM+CTM
Crax (ug/ml) 29.2 + 4.53 320 t 4.01
tnax (R) 0.5 % 0.00 0.5 % 0.00
taa (h) 0.54 £ 0.11 0.58 £ 0.19
tisB (h) 0.98 + 0.08 0.96 + 0.04
MRT (h) 1.45 £ 0.10 1.45 £ 0.09
AUC,.o(ug * h/ml) 37.95 £ 5.08 42.07 £ 3.33
CLiow (ml/min/kg) 3.46 + 0.42 3.10 £ 0.26
Vd,, (1/kg) 0.2481% 0.027 0.223+ 0.021
Xu (0—-6h) (mg) 299.5 118.66 304.8 t21.89
% of dose (0—6 h) 59.9 + 3.73 61.0 t 4.38
CLg (ml/min/kg) 2.10 £ 0.35 1.91 + 0.24
MRTu (h) 1.33 £ 0.11 1.42 £ 0.10
4,2 urine (h) 0.88 + 0.08 0.93 =+ 0.07

Each value represents a mean+SD (n=

6)

Parameter;
ta,B : distribution and elimination half-life
MRT : mean residence time
AUC : area under the concentration-time curve
CLiow : total body clearance (Dose/AUC)
Vd,, : volume of distribution at steady state
Xu : the amount of the drug excreted unchanged in the urine
CL: :renal clearance (Xu/AUC)
MRTu

: mean residence time of the drug from the urinary data

tiurine: elimination half-life of the drug from the urinary data

IPM, imipenem; CTM, cefotiam.

#% & T, IPM & 25~50 ug/ml i CTM i3 100~400
pug/mliZ3AmL T3, ERIZSBAT OFRBEX
1, X2, x4, X8, xX16, x32, x64 T Table 12 iz7%
To EEPD “%” i3, SBAT UTOHFERERDY
YINT—HETEORELEZD SNz b DI
2o

IPM/CS130.5g/0.5g # 30 M CAME®E L,
CTMit2g % 60 HHITHEMBBEL, RKCKRE S
BIZA L 720 SEIOERICHW - HHHMEY » Z LV DOF
B E 3, 53050 % T, IPM 5332 ug/ml,
CTM #3558 ug/ml (IPM/CTM=1.8) T, # 5 60
5% Tix, 1PM 2316.6 ug/ml, CTM %5 82.9 ug/ml
(IPM/CTM=5.0) T, 1204 #% T &, IPM 537.2
ug/ml, CTM #$17.0 ug/ml (IPM/CTM=2.4) ©
Hoto ZIZTMRSAOMICHE I VIEVWEETH -
VALY

Rk ATCC 25923 #kizxtL, 30, 60, 1202
% O BB 5 Mz, IPM 52 8~16 5 0 SBAT %
CTM 25 16~64 f50 SBAT 2w 1-, HtHBS0E
13T ~_TH 64 ££0 SBAT 2F 7z,

MRSA 4 ricxrt L, 85 is, IPM 532~
& ® SBAT % CTM 3 1~4 f€ D SBAT # Z v %o
30, 0 EDH ARG MM, T RTHARED
SBAT &%, 120 3% D 124 > 71 T 261
H U ZNTHO 11 4> 7 it 8~64 ££0 SBAT 3
D1z,

03 %OMBEY > 7V DFHB/E I, IPMY
1.5, 2.2 ug/ml, CTM #51.6, 2.3 ug/ml THY, ¥
KIBELEL SBAT B3 2~4ETH > 12,

fEF 4, 5, 6 DMEY >~ 7 NiE, BKELDES,
¥ - RERESEL BRI I unsh ) HET
ERdo oS, —HMHATTE LY > 2T bRAKOE
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Table 10. Model-independent pharmacokinetic parameters of cefotiam in healthy

volunteers following drip infusion of cefotiam with or without
imipenem/cilastatin sodium

Parameter CTM alone IPM+CTM
Crax(ug/ml) 82.1 + 12.23 82.9 + 4.67
tnax(h) 1.0 = 0.00 1.0 + 0.00
tina (h) 0.43 £ 0.05 0.44 £ 0.05
tp (h) 0.79 = 0.09 0.79 = 0.03
MRT (h) 1.31 £ 0.09 1.30 + 0.08
AUCo-o(pg * h/ml) 110.43 + 13.43 113.64 + 8.31
CLotai (ml/min/kg) 4.75 £ 0.54 4.58 £ 0.35
Vd,, (1/kg) 0.230+ 0.035 0.219% 0.025
Xu (0—6h) (mg) 1,370.8 +116.94 1,497.1 +85.51°
% of dose (0—6 h) 68.6 + 5.85 74.9 + 4.27°
CLg (ml/min/kg) 3.25 + 0.29 3.44 + 0.22
MRTu (h) 1.39 = 0.09 1.41 £ 0.09
t2 urine (h) 0.72 = 0.04 0.74 + 0.04

Each value represents a mean+SD (n=6)
*Significantly different at p<0.05 from administration alone
Parameter;

tia,B : distribution and elimination half-life

MRT : mean residence time

AUC : area under the concentration-time curve

CLiowe: : total body clearance (Dose/AUC)

Vd,s : volume of distribution at steady state

Xu : the amount of the drug excreted unchanged in the urine

CL; : renal clearance (Xu/AUC)

MRTu : mean residence time of the drug from the urinary data

4, urine: elimination half-life of the drug from the urinary data
IPM, imipenem; CTM, cefotiam.

Table 11. Bactericidal activity of imipenem, cefotiam and methicillin
against MRSA, MSSA and g-lactamase activity

MIC (ug/ml) B-lactamase
Strain ..
DMPPC IPM CTM activity
BB 5918 800 25 100 <0.5
BB 5924 400 50 400 3.67 (c)
BB 5957 800 25 400 <0.5
BB 5960 800 25 200 5.12 (i)
ATCC 25923 0.78 =0.025 0.39

Mueller-Hinton medium, 37C, 24 h
i: inducible, c: constitutive
DMPPC, methicillin; IPM, imipenem; CTM, cefotiam.
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Table 12, Serum bactericidal activity titers of imipenem, cefotiam and imipenem +cefotiam

against MRSA and MSSA

A. 30 min after administration

Strain BB 5918 BB 5924 BB 574957 BB 5960 ATCC 25923
Drug I C IC 1 C IC I C IC I C Ic 1 C IC
No. 1 2 2 64° k 1 2 64° 2 2 64 2 4 64 16 64 64
No. 2 2 2 64° z 2 64°* 2 2 64 2 4 64 8 64 64
No. 3 2 2 64° _7 2 64° 2 2 64 2 4 64 8 32 64
B 60 min after administration
Strain BB 5918 BB 5924 BB 5957 BB 5960 ATCC 25923
Drug I C IC 1 C IC I C IC I C (& I C Ic
No. 1 2 2 64° 2 2 64° 2 2 64 2 4 64 16 64 64
No. 2 2 2 64°* 2 2 64° 2 ] 64 2 4 64 16 64 64
No. 3 2 2 64° 2 2 64° 2 4 64 2 4 64 16 64 64
C. 120 min after administration
Strain BB 5918 BB 5924 BB 5957 BB 5960 ATCC 25923
Drug I C IC 1 C IC I C IC I C IC I C IC
No. 1 2 2 64° 4 2 32 4 2 8 4 4 32 8 16 64
No. 2 2 2 64°* 2 1 2 4 4 8 4 4 32 16 16 | 64
No. 3 2 2 64° 2 1 32 4 2 8 4 4 32 16 16 | 64

Drug: I IPM, C: CTM, IC: IPM+CTM

*Bacterial growth was barely detected in a few
were less than the SBA titer.

IPM, imipenem; CTM, cefotiam,

BoFED SNz,

PR SMmEIC DOVWTid, 6, 24, 48, 72 BRfIT%
BICRERERICHE L T, FERBRICN L T, 30,
60, 120 3 BOME T RTH 2 RBHECBLTY
16 f& LA £ > SBAT %3 72. MRSA 4#kicxtL T
2, 4BMHEE TR ERD T L TH o 7205, 48
BERHIZE T2 8 fZLA LD SBAT & - D8 30 9
DOIETIiE 10 4> 7 (10/12), 60 FE DM Tt
THYTNV (1/12), 1203 %OMBETIRIY > 70
(3/12) TH o1z T2 HFHIHIETIX 8 fELA LD SBAT
¥RHL0H, 02EOMBETIRSY 7N (5/
12), 60 EOMBTIE3 V> 7N (3/12), 120 3%
DME TR T ~RT 2~4 D SBAT Th - 7z,

I, # =
HE - BEMREEICN T 2HEBEO—DELT, W

serum samples in which the concentrations of IPM and CTM

PLAHLENEROHARENBESIh TS, L
LA X 2HMEFOAAMHE~DEEIIRH SN
TR I,

MRSA o7 2t ABELBRESh TV EH,
DV EDTH 3 IPM/CS &£ CTM Dtk % £
T5I4, AEDROHEII L 246 NBEAOE
BERIL I,

IPM DI ch &% 1, Bk 586 & UotRRSE
CBOTHERRERBID SN T, RPFERICS
WTHERTHY, HAKSICE 2HEEFERREDS
nxhote,

CTM oifnh#hhE i, MM 5Es L UstARSE
EBWIHBRREZRD S o T, RpHEttics
VT, SRHHEOHRRCERLEZRID Shihol
b5, 6B TORYEME I BV THARSHHEE
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Table 13. Serum bactericidal activity titers of imipenem+cefotiam against MRSA and MSSA
A. 30 min after administration
Strain BB 5918 BB 5924 BB 5957 BB 5960 ATCC 25923

Time 6 | 2448 | 72| 6 | 24|48 | 72| 6

24 | 48 | 72| 6 |24 | 48 (72| 6 | 24 | 48 | 72

No. 1 64 [64°|32*| 4 | 64 |64 | 32| 4 |64 64| 8| 8 | 64|64 8| 8|64 )64 |64 |32
No. 2 64 |64°132°| 2 | 64 | 64 | 32| 4 |64 64| 8 | 8 [ 64|64 |16 | 16 | 64 | 64 | 64 | 64
No. 3 64 | 64°1 2 2 | 64 | 64 212 (64|64 8 4 | 64 |64 (16| 8| 64| 64| 64| 32

B. 60 min after administration

Strain BB 5918 BB 5924 BB 5957 BB 5960 ATCC 25923

Time 6 |24 |48 | 72| 6 |24 |48 | 72| 6 |24 |48 | 72| 6 |24 |48 |72 | 6 |24 | 48| 72

No. 1 64 (64| 2 | 2 |64 |64*| 4 | 2 | 64 | 64| 4| 4 | 64|64 |16 | 16| 64 [ 64 | 64 | 32

No. 2 64 |164°| 2 | 2 | 64 [64*(32*| 2 | 64 |64 | 8| 4 | 64| 64| 16| 8| 64 | 64 | 64 | 64

No. 3 64 |164°| 1 1 | 64 |64*(32°| 2 | 64 |64 |16 | 2 [ 64| 64| 16| 8 |64 [ 64| 64 | 64
C. 120 min administration

Strain BB 5918 BB 5924 BB 5957 BB 5960 ATCC 25923

Time 6 |24 |48 (72| 6 |24 |48 )| 72| 6

24 | 48 | 72 | 6 | 24 | 48 | 72| 6 | 24 | 48 | 72

No. 1 64 |64* | 2 2 | 64 |32%] 2 2 |64 8 4 4 1641328 4 | 64 | 64|32 16
No. 2 64 | 64| 2 2 1641 2 2 2 1641/ 8 4 4 | 64|32 8 4 | 64|64 |32]16
No. 3 64 [64* | 2 2 | 64 |32%| 2 2 |64 8 4 4 | 64|32 8 4 | 64|64 ]32]16

Drug: I: IPM, C: CTM, IC: IPM+CTM

*Bacterial growth was barely detected in a few serum samples in which the concentrations of IPM and CTM

were less than the SBA titer.
IPM, imipenem; CTM, cefotiam.

B H»- 71 (P<0.05), Tables 5~8 /R L 72 & 5
Y7 CTM BESFEECH V- HRERY >~
FVEERT 2BOFRIC L 2BEL DO, KERER
BEBF2HEEERAD LD OBREDH & O,
IPM/CS o cilastatin sodium iz & 2 & X D», %
DHDERICE 2 DRDOLIITHATDH %,

ZORER L D IPM/CS E CTM oA SICL 3
EABEAOEZE R, HFCHBEL L bOEBREDON
ot

m¥EHESH (Serum Bactericidal Activity) ZDVv»
#4571t Klastersky ] > # 3 U &EOHIEHRC
DWBTRHIN TV AN, EARNTIZE badE=3 U
v, AEERIZ, MRSA x4 % IPM/CS &£ CTM
DYBRREEFEE RO TRETEMA 120

8~16 Ll £ SBAT TEOFEE 2 #lI%l 3 3 L&
KeBWTHEHNTHELEbNTHY, 12057&D

m#EsS MRSA © MICfEIctbL v D EVWEBETH
AIcbdrdrbosT 129 g1l 42 P8 fELL
L+ SBAT #8872 £ &, IPM/CS & CTM
B & 2HEFEHRVEERFTOBECBLTHROLN
ZIEEERTETHS D,

UEtoFER I D, IPM/CS £ CTM 0 #ftHKES D
LM ETEFL, Db¥ TMRSA T 2 IPM &
CTM O#BHEENR *MENEIOE» S bR,
SHOBERZBRDOEN I RBE R IAFT 5,

O

BERAN7—VIOEE2SS5 L TTE - FURESE
BRIBRERZ L v ¥ —ELEMTE MILEFELEE, K
WBEERRERR = E@EXAECEHRLET,

X 7
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Combination of imipenem/cilastatin sodium and cefotiam: pharmacokinetics
and serum bactericidal activity against methicillin-resistant
Staphylococcus aureus

Akira Saito, Toshiaki Miura and Fumiaki Tarao
College of Medical Technology, Hokkaido University, Kita 12-jou Nishi 5-chome,
Kita-ku, Sapporo-city, Hokkaido, Japan

Kenji Shiratori
Central Research Laboratories, Banyu Pharmaceutical Co., Ltd.

The pharmacokinetics of combined administration of imipenem/cilastatin sodium (IPM/CS) and
cefotiam hydrochloride (CTM) was investigated in 6 healthy male volunteers in a crossover trial.
The antimicrobial activity if IPM/CS plus CTM against methicillin-resistant Staphylococcus aureus
(MRSA) was evaluated using the serum bactericidal activity (SBA) test described by Stratton et
al.

1. There was no significant difference between the maximum plasma level (Gpax), half-life
(T1,2) and urinary excretion of IPM within 6 hours after simultaneous intravenous drip infusion of
IPM/CS (0.5g/0.5g) and CTM (2g) and after administration of IPM/CS (0.5g/0.5g) alone.

2. There was no significant difference between the Cnax and T,, of CTM after concomitant
administration of CTM (2g) and IPM/CS (0.5g/0.5g) and after administration of CTM (2 g)
alone. Urinary excretion of CTM within 6 hours after concomitant administration of CTM (2 g)
and IPM/CS (0.5g/0.5g) was significantly higher than after CTM (2g) alone (74.9% versus
68.6%; p<0.05) .

3. The SBA of IPM/CS (0.5g/0.5g) plus CTM (2g) against MRSA was 1: 64 30 and 60 min
after administration, and 91.7% of the SBA titers for the species tested were 1: 8—64 120 min after
administration. The SBA of both IPM and CTM was only 1: 4 at 30, 60 and 120 min after being
administered separately.

A synergistic effect of IPM/CS plus CTM was observed against MRSA, even when their concentra-
tions were less than the MIC of each drug acting alone.



