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Abstract

EEREMIRERZ VAN —tH (ESBL) EEBAMERMEEICNL. BHARELTET 7YX
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BEID,

2021F8 A —2022F3ANMEICHENR A - BHEMIIIEEEY 22— ( 4K ) TCMZEEDO NI TIER
ZIREL., HPLCZALWTMERRERCERFEEEZAEL 2, £z, ESBLELBERNMER
BOMICEZHEBREZFECKBAEL Iz, FARFELHRRTCEERZRAEFEZEOMRRES
B4 (&FRES: 697, 210709-3 ) OAEFRZHB TV,

TROITEFIZH LV TFRIF73 (62-82 ) . Clcrld66.3 (37.5-82.8)

mL/min, AR F > CIC & BeGFRIF57.7 (34.1-74.2) mL/min/m2T& 2 1=,

CMZD K2 7IRE (n=51) R IEHIREO0.6-39.1 yg/mL, BEBFIRE0.1-11.7

ug/mLTH '), BAKEEF404-942 %TH 2 1o, CMZEEHHAERY THY BEEICLDEY
DTSV ABRTICHV, BERERERVMBEFREN LR ZRD -, CMZEESERAREEEH (83,
6-84.8% ) TH'). ALBBEEDETICHSEBZSENETICKY . ALBRELCMZOEBRE
RFEEBHEBEEARERL I (r=0.559, pMIC269.6%. B IBER U MICH 1 Z& F L\ /= BH#AE
RUOALBREBICRESREFEZOBEEZITSTETH D,

Cefmetazole (CMZ), a cephamycin, is expected to be the definitive therapy against extended
spectrum f lactamase (ESBL)-producing Enterobacteriaceae bacteremia. However, there are very
few reports on pharmacokinetics/pharmacodynamics (PK/PD) and population pharmacokinetic
(PPK) analysis of CMZ for patients with ESBL-producing Enterobacteriaceae bacteremia.
Furthermore, the relationship between free CMZ concentration and therapeutic effect and safety is
unclear. Therefore, the purpose of this study is to establish the optimal dosing regimen according
to renal function and albumin concentration, which ensures efficacy and safety, by PPK and PK/PD
analysis based on free CMZ concentration for patients undergoing treatment.

Between August 2021 and March 2022, data were collected from medical records of patients who
received CMZ at Tokyo Bay Urayasu Ichikawa Medical Center (our hospital). Serum and free drug
concentration of CMZ were determined using HPLC. Minimum inhibitory concentration (MIC)
against ESBL-producing Enterobacteriaceae bacteremia was also determined by broth
microdilution method. This study was approved by the Ethics Committee of our hospital and the
Keio University Faculty of Pharmacy (Approval No. 697, No. 210709-3).

In the 37 patients included, the mean age was 73 (62-82) years, creatinine clearance (CLcr) was
66.3 (37.5-82.8) mL/min, and estimated glomerular filtration rate (eGFR) as calculated using
cystatin C was 57.7 (34.1-74.2) mL/min/m2. The serum and free CMZ trough concentrations
(n=51) ranged from 0.6 to 39.1 pg/mL and 0.1 to 11.7 pg/mL, respectively. As CMZ is renally
excreted, the free and serum drug concentrations increased with decreasing renal clearance due
to renal impairment. CMZ is highly protein bound (83.6-84.8 %), and the decrease in protein
binding with the decrease in ALB concentration showed a significant correlation between ALB
concentration and protein binding rate of CMZ (r = 0.559, pMIC269.6%, free drug concentration
and MIC distribution.
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Individualized optimal therapy based on the PK/PD of cefmetazole against ESBL—producing Enterobacteriaceae bacteremia

1. HIREBRFROBE

HEBREMHNEE B 5927 —tE (ESBL) EEBRNMAERMAEICHL, ZNABRELTEIZFIAMD U RREBEDEIAZY —)L
(CMZ) DEALHFESN TS, LM LEGEA S, ESBL EABAMBERMEREEREICH TS CMZ DB EFFEMEIRE (PPK) 21T
PEYENRES/ZE N2 (PK/PD) BROME (LIEFE IO, BB EELABRDRERUREHOBERELHLMH>TLELN, 7
CCAWETIL, CMZ TOAEEED PPK ZBALA L., B EEZ ALV - PK/PD BT 3 2B THEMME. ZREMENERINE:
BHEERUTILIZIV (ALB) BEEICRELREHZEEET D,
2021 F 8 §~2022 F£ 3 BOMICHRERAA HEMIIEER LU 2— (HbR) TCMZ EFDAILTERFINEL., HPLC ZALVThEd
BERVEBREELBIE LIz, £/-.ESBL EXBERHMERMED MIC #MERAFIEICKVAIEL:z, AARILURRVE
@%ﬂﬁ%%?%ﬂ@ﬁﬁnfﬂﬂ@i‘é%(ﬁwﬁ? 697, 210709-3) DA BHE/F TS,
RO ITEHICH D TEE X 73(62-82) 7% . Clor IE 66.3 (37.5-82.8) mL/mm‘ S ABFL CIZ&B eGFR (& 57.7 (34.1-74.2)
mL/min/m2 Téh>71=, CMZ DFSTEE (n=51) [XMFHEE 0.6-39.1 yg/mL. W =E 0.1- 11 7 ug/mL THY. EBFEEEL
40.4-942 % THo1=, CMZ [TBEHM B ZEY THYBEZICEEBIVTISUORBETICHEN., BB EERVIILEDEED LFE3EH
1=, CMZ [IEE B #EE E#(83.6-84.8 %) THY. ALB ;‘%13031&?l:1¥5§5%§ﬁ$®1&?(:$u‘ ALB EELCMZ DEBESEIL
ﬁ%ﬁ*ﬁﬁﬁﬁﬁ%%ﬁ:bf: (r=0.559, p<0.001) , ESBL EEA B RNMAEFHME (n=114) ® MIC50 I 2 ¢ g/mL, MIC90 IE 4 1 g/mL Tho

—mﬁ ESBL EABERMERMAEIZXN T S CMZ D&REH PK/PD /3T A—2THSD fTOMIC=69.6%, Wtz E R U MIC #2fZEAL
-BHHEER U ALB BEEICRETREFEDBEETSIFETHS,

2. ERAEEOPME (R

Cefmetazole (CMZ), a cephamycin, is expected to be the definitive therapy against extended spectrum [ lactamase (ESBL)-
producing Enterobacteriaceae bacteremia. However, there are very few reports on pharmacokinetics/pharmacodynamics (PK/PD) and
population pharmacokinetic (PPK) analysis of CMZ for patients with ESBL—producing Enterobacteriaceae bacteremia. Furthermore,
the relationship between free CMZ concentration and therapeutic effect and safety is unclear. Therefore, the purpose of this study is
to establish the optimal dosing regimen according to renal function and albumin concentration, which ensures efficacy and safety, by
PPK and PK/PD analysis based on free CMZ concentration for patients undergoing treatment.

Between August 2021 and March 2022, data were collected from medical records of patients who received CMZ at Tokyo Bay
Urayasu Ichikawa Medical Center (our hospital). Serum and free drug concentration of CMZ were determined using HPLC. Minimum
inhibitory concentration (MIC) against ESBL—producing Enterobacteriaceae bacteremia was also determined by broth microdilution
method. This study was approved by the Ethics Committee of our hospital and the Keio University Faculty of Pharmacy (Approval No.
697, No. 210709-3).

In the 37 patients included, the mean age was 73 (62-82) years, creatinine clearance (CLcr) was 66.3 (37.5-82.8) mL/min, and
estimated glomerular filtration rate (eGFR) as calculated using cystatin C was 57.7 (34.1-74.2) mL/min/m2. The serum and free CMZ
trough concentrations (n=51) ranged from 0.6 to 39.1 (g/mL and 0.1 to 11.7 1 g/mL, respectively. As CMZ is renally excreted, the
free and serum drug concentrations increased with decreasing renal clearance due to renal impairment. CMZ is highly protein bound
(83.6—-84.8 %), and the decrease in protein binding with the decrease in ALB concentration showed a significant correlation between
ALB concentration and protein binding rate of CMZ (r = 0.559, p<0.001). MIC50 and 90 were 2 and 4 u g/mL against ESBL—producing
Enterobacteriaceae bacteremia, respectively.

In the future, we will establish the optimal dosing regimen of CMZ against ESBL—producing Enterobacteriaceae bacteremia according
to the renal function and ALB using optimal PK/PD parameter of CMZ, fT>MIC 2 69.6%, free drug concentration and MIC distribution.

3. AHERREICET DHEEK

FHRERA FRREL RERFWSEL FINGERITEH
(FE - BEE) FEE4 - ®WE (FEZFRITH - BEED) EHHITEA - WREA)

WAREH . BMUBK.FF BHEEEEETO PK/PD i £ 31 AIBAEREFSES 2021 £ 10 A
i, B EE, AR, A [ ICEIF-HPLC ZAVWV-EEE L
7", hREE AR — L DEFELBERED
BE




