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Nacubactam (OPOS95) is a novel dual-action Table 2. Summary MIC and susceptibility data for nacubactam combinations and hili i inati » The collection of 375 isolates as a whole were highly
diazabicyclooctane with beta-lactamase inhibition and comparétors against all Enterobacterales and separate Blactamase category Table 3. Summary MIC and susceptibility data for aztreonam or cefepime combinations resistant to aztreonam and cefepime (Table 2), but the
direct antibacterial properties. The present study reports with nacubactam by genotype & species addition of nacubactam lowered the MIC distribution of
the susceptibility of beta-lactamase-positive gr?anism/ Drug MICs MICs MIN MAX _ I(EU_CAt\S(TSMR) s ol Wl both agents (Table 2 & Figure 2).
. : ategory reakpoints * . - .
En_tembag[_era!es tO_ T.‘aCUbaCtam alonefan(_j as a 1:1 fixed Category Drug MICso MICg MIN MAX Breakil;ﬁm?ss(Tst)* %S %l %R Aztreonam 2 64 <006 64 <1 | 24| >4 417 167 417 e This beneficial effect of nacubactam was also observed
ratio combpination with aztreonam or cefepime. Enterobacter spp.  Aztreonam/nacubactam (1:1 ratio) 025 05 0.06 1 - - - - ' indivi -
P yT—— | 16 >64 <006 >64  <1|24 >4 53 104 643 VBL (12 Al o ose sea <1 24| >4 3 as aas when isolates from each mdmdual B-lactamase category
Aztreonam/nacubactam (1:1 ratio) 0.5 1 =<0.015 8 - - - - Cefepime/nacubactam (1:1 ratio) 2 4 012 4 ] ] ] ; were analysed (Tab|e 2 & Flgure 2)
MATEDRIALS &K METHODS Allisolates (n=375) o oo™ 1 rati T ok e A SS6 a8 A6 Nacubactam 12 1 2 : - « Nacubactam alone also had activity, which was
St o S S R SR IPR A pereona S se s et Szl 60 00 oo bactam alone also had activity, -
.. : : : - = =S 1= - - : Enterobact . 1 rati . - - - - -
A set of 375 clinical isolates from various worldwide Meropenem/vaborbactam [fixed 8 mg/L] 006 32 003 >3 <8|-|>8 88> - 113 (PC (110) ?:Z:c;?nq:mmacwaaam e 6 ot & 84 | 2-4| >4 00 00 1000 C-Ic-) nslls 2e r:& Ia:galns 2 @ separate f-lactamase categories
locations collected between 2016 and 2018 (Figure 1) Facubactam T SeT o e TaATSE T3 ied Tod Cefepime/nacubactam (1:1 ratio) 1 2 05 2 : R (Table 2 & Figure 2). . .
. . . | - = - - - Nacubactam 2 2 12 : : : - o Approximately 12% of all the isolates were resistant to
representing a range of genotypes including extended- Cotepme |t (L TEHO T ser 003 6 1124 >4 4 255 58 foeonan RSN A ceftazidime/avibactam and meropenem/vaborbactam
_ Cefepime 8 >64 0.03 >64 <1]24] > 16.4 255 58.2 D ] ) ] ]
spectrum beta-lactamases (ESBL), metallo beta- =SBLIELO Cefepime/nacubactam (1:1 ratio) 05 2 003 4 : - E. coli ESBL (n=67) QZeinamnacubactam (4 ralo) & 64 003 s s1|24]>4 164 254 582 and both beta-lactamase inhibitor combinations had
lactamases (MBL), AmpCs, OXA carbapenemases ana ey G0 G o 4 D6 @m0 - oo Cefepime/nacubactam (1:1 ratio) o2 0 ' S higher MIC,, values than aztreonam/nacubactam and
eropenem/vaborbactam [fixed 8 mg : : : <8| - : - :
KPC carbapenemases were evaluated (Table 1). Nacubactam L 2 05 >3 : : : : S TR T24] >4 700 300 00 cegfe ime/n?;loc bc':ljctam Table 2 ]
Genotypes were determined by multiplex PCR, as Aztreonam _ _ 0.25 8 =006 64 sTl2-4] >4 762 119 119 E. coli MBL (n=10) Aztreonam/nacubactam (1:1 ratio) 0.12 1 <0.015 2 - - - - P u . ( . )
_ _ : _ Aztreonam/nacubactam (1:1 ratio) 0.25 1 <0.015 2 - - - - ' - Cefepime >64 >64 32 >64 <1|2-4| >4 0.0 0.0 100.0 e AS expected, ceftazidime/avibactam and
described previously [1]. MIC determinations were VBL (v=42) Cefepime 64 >64 025 >64  <1|24|>4 24 48 929 Coienimelnacubactam (L1 ratio) > a4 5 4 _ S T meronenem/vaborbactam wer v acti st th
performed by broth microdilution [2] and interpretative Cefepime/nacubactam (1:1 ratio) 2 8 012 32 ' ' ' : Nacubactam 1 2 1 4 - : : : cropenemivaborbactam were poorly active against ine
_ _ _ _ _ Ceftazidime/avibactam [fixed 4 mg/L] >64 >64 <0.015 >64 <8|-|>8 4.8 - 95.2 Aztreonam 30 >64 <006 >64 <1| 2-4| >4 6.5 97 83.9 MBL ISOlateS
categories were applied using EUCAST guidelines, Meropenem/vaborbactam [fixed 8 mg/L] 532  >32 006 >32 <8|-|>8 3.0 - 690 | Aztreonam/nacubactam (1:1 ratio) T 4 o003 8 S ; ; . ' . .
: : Nacubactam 2 8 1 >3 : - : : E. coli AmpC (n=62) . - | « Aztreonam alone showed good activity against MBL and
where breakpomts were available [3] yeTp— ® sl G0d o 17247 54 =27 79 Cefepime 1 16  0.03 32 <1|2-4]| >4 50.0 194 306 _ _ .
ot e cubactam (1-1 rat o 5 o003 s = - - - Cefepime/nacubactam (1:1 ratio) 025 2 003 4 : : : : OXA isolates which was further enhanced by the addition
. ztreonam/nacubac am (1:1 ratio) : : < - - - - Nacubactam 1 4 05 >32 i i i i ¢ b Table 2 & Fi 5 duci MIC... f
Table 1. Breakdown of beta-lactamase by species tested AMPC (n=104) ge:ep'_me/ pactam (1:1 ratio) 0;5 126 882 >24 S R Aztreonam 012 05 <006 1 <1|24] >4 1000 00 00 of nacubactam (Table igure 2) reducing g0 TOM
erepime/nacubactam (L1:1 ratio . . - - - - ) . .
Species Ceftazidime/avibactam [fixed 4 mg/L] 05 8 <0015 >64 <8 |-|>8 971 - 29 E. coli OXA (n=18) éz:c;‘i’nqsm/”awbamam S e e e o 0e |oa) =6 W0 00 06 8_m_9/ Lto1or0.5 mal/L, res_,pectlve_ly (Table _2)-
Category pB-lactamase Enterobacter Escheri.chia Klebsiel!a Morgane!!a ALL Meropenem/vaborbactam [ﬁxed 8 mg/l—] 0.06 0.12 0.03 >32 <8 | '| >8 98.1 - 1.9 Cefepime/nacubactam (1:1 ratio) 0:12 0:5 0:12 0.5 _ _. _ _ o Slmllarly, Cefeplme WaS aCtlve agalnSt OXA ISOlateS bUt
spp. coli pneumoniae morganii Nacubactam 2 4 0.5 >32 = = = = N T 1 5 1 > i i i i t t . d th th ddt f b t
_ . . Aztreonam 012 8 <006 32 <1|2-4| >4 870 19 111 o i s6d 5 sei <24 5a 0001000 actuvity improvea wi € addition or nacubactam
cremz 1 2 2 Aztreonam/nacubactam (1:1 ratio) 0.12 0.5 <0.015 1 - - - - . ) Aztreonam/nacubactam (1:1 ratio) 0.5 1 0.25 1 ] ) reducing |\/||C90 from 8 mg/|_ to 2 mg/|_ (Tab|e 2)
CTx M1 s : OXA (n=54) Cefepime 0.5 8 0.06 16 <1|2-4| >4 759 13.0 111 E. coli KPC (n=18) Cefepime 4 ~64 1 -84 <1|2-4| >4 111 389 500 s
CTX-M-15 5 5 5 15 Cefepime/nacubactam (1:1 ratio) 0.25 2 0.06 2 - - - - _ _ _ B ' ' ' ¢ The aCt|V|ty Of aZtreonam/naCUbaCtam and
CTX-M-189 1 1 Ceftazidime/avibactam lfixed 4 ma/l. 0.5 1 0.06 5 <8 >8 100.0 0.0 Cefepime/nacubactam (1:1 ratio) 0.25 1 0.12 2 - - - - ] i i
v ; : : Mzrjpeneril‘iabjszctafm‘fﬁxe ; 89m;/L] 3 01a  sa P : :: s o1t . 1ne Nacubactam 1 2 05 2 : : - cefepime/nacubactam was consistent against all
CTX-M-22 1 1 ' a ' ' Aztreonam 32 >64 0.25 >64 <1|24]| >4 143 143 714 : T :
CTXM223 ) ) Nacubactam 2 4 1 >32 : : : : . o iIndividual species tested (Table 3).
CTX-M-24 5 5 K. pneumoniae Aztreonam/nacubactam (1:1 ratio) 0.5 1 0.12 2 - - - -
CTX-M-27 5 5 10 Aztreonam 64 =64 8 >64 sT]2-4] >4 0.0 00 1000 ESBL (n=35) Cefepime 8 >64 025 >64 <1|2-4| >4 171 286 54.3
CTX-M-3 5 1 6 Aztreonam/nacubactam (1:1 ratio) 1 2 0.25 2 - - - - Pl . ' ' ' '
CaL gmgg i 2 Cefepime 32 ~64 1 ~64 <1|2:4| >4 31 200 76.9 Cefepime/nacubactam (1:1 ratio) 0.5 1 0.12 2 - - - - CDNCI_USIONS
) w KPC (n=65 . | N ' ' ' b 2 2 32 - - - -
N vie s : =) CEIRPIMEINRSISEBIENT ({ad, FEE) L L ' : ' ' Z;?gon?r;am 012 05 S0.106 05 <1124] >4 1000 00 00 " o
1 ; Ceftazidime/avibactam [fixed 4 mg/L] 1 4 <0015 64 <8|-|>8 054 - 46 . o  The addition of nacubactam protected the activity
CTXM9 ! ! Meropenem/vaborbactam [fixed 8 mg/L] 0.06 2 0.03 >32 <8|-|>8 96.9 - 3.1 K. pneumoniae MBL Aztreonam/nacubactam (1:1 ratio) 0.12° 025006 05 ) - ) _ - .
Sv.12 3 5 ; 13 Noopenem > 5 o e _ _ _ _ (n=20) Cefepime | 64 >64 4  >64  <1|24] >4 00 50 950 of cefepime against ESBL-, MBL-, AmpC-, OXA-
SHV-2 1 5 6 Cefepime/nacubactam (1:1 ratio) 4 16 2 32 - - - - )
sHv-2A : : Nacubactam 2 8 1 >3 : - and KPC-producing Enterobacterales.
SHv-38 1 1 *S, susceptible; |, intermediate; R, resistant Aztreonam 8 64 1 >64 <1]2-4]| >4 7.9 237 684 -
i 1 ? : K. pneumoniae Aztreonam/nacubactam (1:1 ratio) 0.5 1 0.12 2 - - - - ° NaCUbaCtam was aISO able to restore the aCtIVIty
TEM-19 1 1 AmpC (n=38) Cefepime 0.5 4 0.03 >64 <1|2-4| >4 76.3 15.8 7.9 " _ _ _
VEB 15 ) ) Cefepime/nacubactam (1:1 ratio) 0.25 2 0.03 4 - - - - Of adZtre_C)nam agalljnSt ESIBL ’ Ag]pch, and IEPC
P8 ; ‘ ; Nacubactam 2 4 05 >32 - - - - roducing Enterobacterales and enhance the
Nowte ; . o 132 Aztreonam 025 1 <006 8 <1|2-4| >4 90.0 33 6.7 P o 9 _
VBL oS : X 3 K. pneumoniae OXA Aztreonam/nacubactam (1:1 ratio) 0.12 0.5 <0.015 1 - - - - aCt|V|ty of aztreonam agaJnSt MBL- and OXA-
(n=42) NDM- =30 Cefepi 0.5 8 006 16 <1|2-4| >4 63.3 16.7 20.0 - :
gﬁﬂm_prE 2 : : % =0 Cgfgg:mglnacubactam (1:1 ratio) 0.25 2 0.06 2 | - | - - - prOdUCIng EnterObaCteraleS due to the dlreCt
Ul 1 1 Nacubactam 2 8 1 >32 - - - - I
S ido : 1 Aztreonam >64 >64 8 >64  <1|24| >4 00 00 1000 action of nacubactam.
cw-e1 : 1 : K. pneumoniae KPC Aztreonam/nacubactam (L:1 ratio) 1 2 05 2 : : - -  These data support the further development of
CMY-145 3 3 (n=37) Cefepime >64  >64 2 >64 <1|2-4| >4 0.0 16.2 83.8 ..
Cvv-145 3 3 Cefepime/nacubactam (1:1 ratio) 1 4 0.25 4 - - - - naCUbaCtam for C||n|Ca| use.
gmig?’ 1 , ; Nacubactam 2 4 1 16 - - - -
CMY:161 1 1 . . . .
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Grand Total 39 175 160 1 375
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