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BACKGROUND eblejfiAntibactsrialactivityjofiexspenemianaloglies Figure 2a. Doselresponse for ceftazidime + oxar binations vs. E. coli TEM-3 RESULTS
« R-Lactamases are the main source of resistance to R-lactam antibiotics in Gram-negative Strains MIC (mg/L) Antibacterial activity (Table 1)
bacteria whereas target modification is more important in Gram-positive species. In general, the analogues had:
« No R-lactam escapes all R-lactamases, and existing B-lactamase inhibitors are strongly CLAV AM-112 AM-A13  AM-114 AM-15  AMA16 AM-I17 AM-18 AM-119 AMA120  AMM21  AMA22 1000 o MICs of 1-4 mg/L vs. MSSA.
active only against Class A enzymes. E. colie 32 32 4-16 >32 >32 8->32 4->32 4->16 4->32 4-32 >16 1->4 BCAZ alone o MICs of 4-16 mg/L vs. many E. coli and anaerobes.
« Many experimental penem-related R-lactams have broad spectra of activity against ool inab . Y ¥ s, i 1 v _ « MICs of 16->32 mg/L vs. Citrobacter, Enterobacter, Morganella and Serratia spp.
bacteria and act as inhibitors of Class C as well as Class A B-lactamases. AmpC-inducble enterics 3264 46752 1625 >32 >32 st 465252 Al s 23 >16 24 _ N _  OCAZ+Oxapenem e MICs >32 mg/L for Pseudomonas, Acinetobacter, Burkholderia and Stenotrophomonas spp.
« We examined several oxapenem R-lactams as antibiotics, and as potentiators of cef- Pseudomonads¢ >64 >32 >32 >32 >32 >32 >32 >16 >32 >32 >16 >4 100 at 0.25 mg/L enterococci and MRSA.
tazidime against R-lactamase producers. Acinetobacter 16 >32 >32 >32 >32 >32 >32 >16 >32 >32 >16 >4 HCAZ + Oxapenem Specifically:
Enterococci >64 >32 >32 >32 >32 >32 >32 >16 >32 >32 >16 >4 H H at1moll « Compound AM-122 had the best anti-E.coli activity, with MICs of 4 mg/L.
MATERIALS & METHODS MSSA 16 2 05 1 4 4 12 4 1 1 4 2 S BCAZ + Oxapenem o AM-113 had superior antibacterial activity to its C1 sterecisomer, AM-114.
Agents tested i . H at 4 mglL « AM-112 had superior activity to its stereoisomer, AM-115.
Eleven 6-(1-hydroxyethyl) oxapenem analogues were tested (Figure 1). ) MRSA . >64 >32 16-32 >32 >32 >32 >32 >16 >32 >32 >16 >4 Activity as synergists
. Tpe‘se had alkyl, amino-alkyl, amidinoalkyl, acetamidoalkyl or methy! ureidoalkyl C-2 side Clostridia 8->64 4-16 4-8 >32 1->64 2-32 1-8 8->64 16->64 4->32 8-32 >4 , Synergy related to R-lactamase inhibition
chains.
. . AM. - ) . X Bacteroides 4-16 8-16 8 32 >8 8-16 4 ND ND >32 >32 >4 The analogues showed dose-dependent synergy with ceftazidime. MICs of the cepha-
2:2'2%?51?’% 113 and AM-114 were C1 stereoisomers of each other, as were AM-112 o losporin were progressively reduced as the oxapenem concentrations were raised. This is
- Key: AllMICs <4 mg/L AlMICs 8 - 16 mg/L MICs range from <4 ~16 mg/L o 1 N LE I Il 1) iiﬂystratezcéfor E. coli TEM-3 in Figure 2a and for E.cloacae P99 (AmpC-hyperproducing) in
i MICs range from < 4 —>16 mg/L MICs range from < 8 —>16 mg/L : N igure 2b.
Bacteria tested P R S P S R S . " ] . )
Panels of 56 organisms were tested. These included: s, Anomolously low MIC results are omitted. b. Enterobacter, Citrobacter, Serratia and Morganella spp. . P. aeruginosa, P. fluorescens, B. cepacia, and S. maltophilia L Ig:;nzvzgg‘:: gg;le%i‘r’;’ggrlyciﬂ;éﬁ?e was combined with the oxapenems at the highest
+ Ecoli fransconjugants with known B-Iactqmases. | — Al the analogues strongly potentiated ceftazidime vs. a B. fragilis strain;. vs. M. morganii
« Enterobacteriaceae mutants hyperproducing AmpC R-lactamases. ith a d d AmnC dvs. E. coliwith TEM-3
« Recent clinical isolates. Table 2. Ability of oxapenems (at 4 mg/L unless otherwise stated) to p idime against selected strains glyneargf\f:srecaesistemnﬁy peorz)zrylr:'nioalnwit‘?]s"rE.lvlc%l ‘gIHV 5 or-PER 1
. gfztp Lnalgr ;irtgssgeﬁa gows, elgcclgccﬂcri\ga%t;oab;gtggceae, P. aeruginosa, Acinetobac- Strains MIC (mglL) of ceftazidime in the p of inhibitor at 4 mg/L ;g’gu{:;:éﬁype'rpréducingf)” + oxay k vs. E. cloacae _ Compounds AM-112, AM-120 and AM-122 had their best synergistic activity against
e ! ! ! . . AM-112+ AM-113+ strains with AmpC enzymes
Susceptlblllty test methods None CLAV AM-112 AM-113 AM-114 AM-115 AM-116 AM-117 AM-118 AM-119 AM-120 AM-121 AM-122 AM-115" AM-114" - (E)oglf:unds AM-114 and AM-115 had the best activity against isolates with TEM or SHV
: gg;)l‘esn:r?;rﬁglrgfgsgglefrzeH;gZTﬂ?gg{lxth inocula of ¢.10° fu. Class A, B and D B-lactamases 100 BCAZ alone « AM-112 and AM-115 were tested together on the logic that their activities against AmpC
« In synergy experiments, the oxapenems at 4, 1 or 0.25 mg/L were combined with E. coli TEM-3 32 0.25 1 1 0.5 2 0.5 0.5 2 2 4 4 0.25 1 1 enzymes and ESBLs should be complementary. However, the combination was not signifi-
doubling ditons of cefszidme, e E col TEM -6 64 05 64  >64 8 64 32 16 64 64 16 64 64 2 8 canly betier than ceftazidime plus either component alone. AM-113 plus AM-114 was
T tg " ic pairs. (AM 1'13 d AM-114: AM-112 and AM-115 tested . i CICAZ + Oxapenem marginally better than ceftazidime plus either component alone.
+ The stercoisomeric pairs (AM-113 and AM-114; AV-112 and AM-115) were lested as E. coli TEM -9 >64 1 4 >64 16 64 >64 32 >64  >64 16 >64 >64 >64 32 10 ato:25 moll
50:50 mixtures as well as individually. ) 3 Synergy unrelated to B-lactamases
E. coli TEM-10 >64 1 >64 64 1 2 16 >64 32 16 4 64 2 1 2 2 EICAZ + Oxapenem AM-113 4 mglL, reduced ceftazidime MICs for E. faecalis to 4-8 mg/L, compared with >32
E. coli SHV -2 16 0.5 4 2 1 0.25 16 8 2 4 4 8 05 0.25 1 o at1mgll mg/L for AM-113 or ceftazidime alone (Figure 3). Weaker synergy was seen between
. H ceftazidime and AM-120 or AM-112 against E. faecalis. The mechanism is unknown.
Figure 1. Chemical structures of oxapenem analogues E. coli SHV -5 >64 1 >64 >64 32 64 >64 >64 >64 >64 32 >64 >64 >64 32 1 'ff}":g‘?fﬂpe"em « Synergy between ceftazidime and oxapenems was also seen with E. faecium, but MICs of
E. coli OXA -5 >64 05 >64 16 2 2 16 32 >64 32 16 >64 64 8 1 ceftazidime for this species were rarely brought to below 16 mg/L.
a1z Tk 18 Tk E. coli IMP -1 2 16 32 32 32 64 64 64 32 16 64 32 32 64 16 Antagonisms
WNHQ /'jjro NN Class C R-lactamases 0.1+ » Many analogues antagonised ceftazidime vs. the sole P. fluorescens strain tested with the
N/ N—y/ " R I O I I MIC of ceftazidime raised up to 32-fold by oxapenems at 4 mg/L. Weaker antagonism was
C. freundii (C10-con >64 64 0.5 2 2 8 64 32 16 0.25 4 64 8 8 4 DA R SRR OIS LN i h
° COH coK £l undi (ng ) o84 s64 ; p . z s64 o4 o A . o 6 ) 6 AR ARG ARG A IR also seen vs. B. cepacia, but not against any commoner pathogen.
AM113 - § AM-119 §y - cloacas (P99) c d activity of ceftazidime + binati
w /'j;ro E. cloacae (Hennessey) >64  >64 16 >64 >64 64 >64 >64 >64 >64 4 >64 64 16 >64 o Table 3 summarises the activity of “ceftazidime + oxapenem combinations, disregarding
Y Y, NH, i (M= N - N N - whether activity arose from R-lactamase-dependent or —independent synergy and/or from
Ke e M. morganu (M1-con) 16 32 012 <006 042 0125 05 1 0.25 05 4 0:25 2 012 <0.06 Figure 3. Synergy of ceftazidime + analogue AM-113 vs. five strains of E. faecalis the inherent antibacterial activity of either component. It assumes a breakpoint of 16 mg/L
CoK COH B. fragilis 64 05 0.12 - 1 1 1 0.12 0.5 - 1 1 2 0.5 0.5 for ceftazidime, and an inhibitor concentration of 4 mg/L, except with analogue AM-122, (1
AMA14 N AM120  §H . di ’ i ' . mglL).
Aj‘;go)x /Vj'*;% N Key: Ceftazidime MIC reduced to <8 mg/L (Susceptible) Ceftazidime MIC reduced to 16 mg/L (Intermediate) 1 mg/L; ** Both at 2 mg/L o0 « On this assessment, the most effective oxapenem partners were (in no particular order) AM-
Y, Y, N7 SNH ] 112, AM-113, AM-114, AM-115 and AM-122.
o " o " . Table 3. Susceptibility of key pt ypes to idime and oxap
COK COH
AM-115 M, AM-121 §Hy Strains No No isolates susceptible to ceftazidime (16 mg/L) plus inhibitor (4mg/L) 100 CONCLUSIONS
0 NH, 0, tested R " R R ’ " ’ " ’ 199 AM-112+ AM-113 + ) mcaz « The oxapenems, were strongly active vs. MSSA, with MICs of 1-4 mg/L, and had
W WNW CAZ CLAV AM-A12 AM-113 AM-114 A5 AM-116 AMATT AM-119 AM-120 AMAZ1 AM122 py.115 am-t1a E DOAM-113 MICs of 4-16 mg/l for E. coli and many anaerobes. Other bacteria were more resis-
o toH o ton ESBL +ve E. coli 8 2 8 5 5 7 5 4 4 5 7 4 5 5 6 ‘EJ ECAZ+AM-113 at 4 mg/L télnt- foefai binai hieved a broad : ity includi
‘ z : 10 « Oxapenem/ceftazidime combinations achieved a broad-spectrum activity, including
AM-116 §My " AM-122 - §Hy ) Ampp de_repressed enterobacteria 7 3 3 6 6 6 8 8 8 g 8 g y 7 8 many strains that were ceftazidime-resistant via ESBL production or derepression of
NW/ /'jﬁ—ro N__NH Strains with OXA-5, IMP-1 and PER-1 enzymes 3 0 3 1 1 1 1 1 1 0 2 1 0 1 2 AmpC enzymes.
e { o N % Non-fermenters without characterised mechanisms 7 5 5 5 3 4 2 6 6 1 1 2 1 2 4 1 . Altfrtlough E. gaecalis isolates \{)vlere consistlently resist?ntﬁto zoth oxapbenems and
coK COH ; ceftazidime, they were susceptible to several oxapenem/ceftazidime combinations.
on Enterococci 8 o 0 3 @ 0 0 0 0 @ ? 0 0 3 8 ¥ ¢ F e § « The most promising analogues were AM-112, AM-113, AM-114, AM-115 and AM-
AM-117 ¥ . 9 Methicillin-susceptible staphylococci 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 00'19 ) A 122.
)i,( ) Nk Methicillin-resistant staphylococci 4 0 0 0 0 0 0 0 0 1 0 0 0 0 0 ®
o Yo Anaerobes 8 7 2 7 Void 6 6 7 7 Void 6 6 6 6 8

Key:  Majority of isolates susceptible Poster prepared by Micron Research




