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Abstract

HWEREEFTREZAVTHERSBKRICHTDITANLAFTA(AZT), 41 IRZXAL(IPM), LL
NV B L (REL) OF/NMRERE (MIC) ZAELURRBIMZFTML 2, IMPEEKRICSLT23
PRAPSHRIFAZTIME, 6MREIPMIMETH 2z, LA LHAERRICHEZ RIREFELEDL 2 1,
RELESBVRMEEMEZTRL 2o NDMEEKICE VTR T NTAZT, IPMICHHEZRL 2, RELIE
REEMZE RERBAH 2 I,

F I v hH—KR—RE%ZALVTNDMEXK. pneumoniae ( ATCC BAA-2473 ) IZX ¥ % REL/IPM-
AZTOBtAMRZFTFML 2. REL/IPMDRE A 64/32 ug/mLO B, AZTOMICIX0.016
Ho/MLEBMEBVWHEEMRERL Iz, R BBELEROREL/IPMEAZTZBtA L. Sigmoid Imax
modelZ iV TREL/IPMEAZTO HAMICOBHER 2 EH L =& 25, REL/IPM

(1/0.5)-AZT, REL/IPM (1/1.2)-AZT & tbE L TREL/IPM (1/2)-AZT QO FERIZMIC

cuve N RRIES AN, RELEIPMOLRIF 2 RETH 2> 1z, S#. AZT

EIMPICKL TRABICTMEZ RTIMPEEH/KERHE L EHKOREETS,

ATCC BAA-2473IC K B IFHARABIBBREN VAEFINICEHEWVWT, REL/IPM/AZT%96/192/1200 m
g/kg/day THREL 12356, 6EDEITREMR. 12E2ERETREMRI Bon, MEBRORE
DRIZEBEEEN SV, BEAKENICHEEMZERICENHSH EB O,

REL/IPM, AZTORERIEE%Z &< LC/MS/MS, HPLCZAWVWTHREL Iz, BRERICH VW TREL, |
PM, AZTFEh¥h0.02-5, 0.01-50.5-200 yg/mLOEE T RIFBZEREN BSOSz, =512, B
RE, Frv)—F—N—, EERVOCBEICAEN TV EANBEE iz, RE. hollow fiber
infection model ( HFIM ) FICHE VW TEBEEERABZEERUREL, IPM, AZTOMAREHB &
BRENESHRKRILETRDEHIC, BEHIC, HFIMPOERYBEZRAEL TV,

Antimicrobial susceptibility was evaluated by measuring the minimum inhibitory concentration
(MIC) of aztreonam (AZT), imipenem (IPM), and relebactam (REL) against clinical isolates using a
broth microdilution. Five of 23 IMP-producing isolates were resistant to AZT and 6 were resistant to
IPM, but none were resistant to both at the same time. REL showed weak antibacterial activities.
Six of the NDM-producing strains were resistant to AZT and IPM.

The combination effect of REL/IPM-AZT on NDM-producing K. pneumoniae (ATCC BAA-2473)
was evaluated using the checkerboard method. When the concentration of REL/IPM was 64/32
pg/mL, the MIC of AZT was 0.016 pg/mL, which was sensitive, indicating synergistic effects. The
equation for the combined MIC of REL/IPM and AZT was calculated using the Sigmoid Imax model
for various concentration ratios of REL/IPM and AZT. The MIC curve was drawn closer to the origin
for REL/IPM (1/2)-AZT than for REL/IPM (1/0.5)-AZT or REL/IPM (1/1.2)-AZT, and the optimal ratio
of REL to IPM was 1:2. In the future, we will find IMP-producing strains that show resistance to
AZT and IMP at the same time and conduct a similar study.

In neutropenic murine thigh infection models by ATCC BAA-2473, REL/IPM/AZT administered at
96/192/1200 mg/kg/day showed bacteriostatic effect after 6 divided doses and bactericidal effect
after 12 divided doses, with a significant difference in antibacterial activities between the two
groups. These antimicrobials were found to have time-dependent antimicrobial activities.

The concentration assays for REL/IPM and AZT were investigated using LC/MS/MS and HPLC,
respectively. The calibration curves for REL, IPM, and AZT showed good linearity in the range of
0.02-5, 0.01-5, and 0.5-200 pg/mL, respectively. Furthermore, no problems were observed in
selectivity, carryover, precision and accuracy. We are currently measuring the concentrations of
REL, IPM, and AZT in the hollow fiber infection model to verify whether the blood concentration
profiles are similar to those in adult patients with normal renal function.
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In vitro PK/PD evaluation for rapid development of therapeutic drugs for IMP-type MBL—-producing bacterial infections

1. HIREBRFROBE

WERARFTEZEZRAVTEKRS KIS TEIT AN AF L (AZT) . ASRKRL(IPM) . LL/NGS L (REL) DER/IMNEE =R (MIC) &
BIEUEFIRZHEEFMLT-, IMP EEARKIZE T 23 #5505 #RIX AZT MittE. 6 k(& IPM fittE THo1=. LA LEE R IZTittEZ R
FTHRIEITFEELEMoF=, REL IEBWREFEME R L -, NDM EERKRIZENT 6 BT RXT AZT. IPM [ZittEERLT=, REL IXHBEE M
RSN o1,

Fryh—HR—KiEZALVT NDM E4 K. pneumoniae (ATCC BAA-2473) IZx19 % REL/IPM-AZT DA R %5 HE L71-, REL/IPM
DBED 64/32 pg/mL DB, AZT O MIC [ 0.016 pg/mL EREMELYBESREZRLI-. B L LBELLERD REL/IPM & AZT %4
L. Sigmoid Imax model Z ALV T REL/IPM & AZT O #Hf A MIC OBEZRXEZEHL-LZ A, REL/IPM (1/0.5)-AZT . REL/IPM
(1/1.2)-AZT & LEEL T REL/IPM (1/2)-AZT MFIZ MIC curve MR MALICHEMN . RELEIPM O HLEIZ 1:2 NZETHo1=. &
%.AZT £ IMP [ZX L CRIBFICTTEZ R IMP EEAME R H LEIRRDRTE1TS,

ATCC BAA-2473 [Z&BIFHER KERERRE LTI R ETILIZE LT, REL/IPM/AZT % 96/192/1200 mg/kg/day TG LI-15&
’\EIJT:%E»)J% 12 AR ERETHREDRNGON, BEBOREDRICIFEEEZLHY. BREIKEMNI ?nE,ﬁéé'Tﬂ'_tyb\Eﬂ
L&l T=,

REL/IPM., AZT DERERIEEF & R LC/MS/MS. HPLC ZAWLTESI L=, BEIZH LT REL, IPM, AZT (FF L Fh 002- 5
0.01-5 0.5-200 yg/mL DFFE TRIFLERENFONT =, SEIT BIRE, Fv)—F—N\— BEERUBEEICREN RN LA
Eht=, IRTE. hollow fiber infection model (HFIM) RIZE N TBH#ETEERABRELRELC REL‘ IPM, AZT a)mltl:,;ar*?’ﬁzt&éﬁ\to
WMEEET B1=(2, BERIIZ, HFIM RO EWERELBIEL TS,

2. R EEOBME (R

Antimicrobial susceptibility was evaluated by measuring the minimum inhibitory concentration (MIC) of aztreonam (AZT), imipenem
(IPM), and relebactam (REL) against clinical isolates using a broth microdilution. Five of 23 IMP—producing isolates were resistant to
AZT and 6 were resistant to IPM, but none were resistant to both at the same time. REL showed weak antibacterial activities. Six of
the NDM-producing strains were resistant to AZT and IPM.

The combination effect of REL/IPM-AZT on NDM-producing K. pneumoniae (ATCC BAA-2473) was evaluated using the
checkerboard method. When the concentration of REL/IPM was 64/32 ug/mL, the MIC of AZT was 0.016 pyg/mL, which was sensitive,
indicating synergistic effects. The equation for the combined MIC of REL/IPM and AZT was calculated using the Sigmoid Imax model
for various concentration ratios of REL/IPM and AZT. The MIC curve was drawn closer to the origin for REL/IPM (1/2)-AZT than for
REL/IPM (1/0.5)-AZT or REL/IPM (1/1.2)-AZT, and the optimal ratio of REL to IPM was 1:2. In the future, we will find IMP—-producing
strains that show resistance to AZT and IMP at the same time and conduct a similar study.

In neutropenic murine thigh infection models by ATCC BAA-2473, REL/IPM/AZT administered at 96/192/1200 mg/kg/day showed
bacteriostatic effect after 6 divided doses and bactericidal effect after 12 divided doses, with a significant difference in antibacterial
activities between the two groups. These antimicrobials were found to have time—dependent antimicrobial activities.

The concentration assays for REL/IPM and AZT were investigated using LC/MS/MS and HPLGC, respectively. The calibration curves
for REL, IPM, and AZT showed good linearity in the range of 0.02-5, 0.01-5, and 0.5-200 pg/mL, respectively. Furthermore, no
problems were observed in selectivity, carryover, precision and accuracy. We are currently measuring the concentrations of REL, IPM,
and AZT in the hollow fiber infection model to verify whether the blood concentration profiles are similar to those in adult patients
with normal renal function.
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