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Figure 1: CDC Threat Assessment for Carbapenem-Resistant Enterobacteriaceae, the family under which Klebsiella falls (1).

Klebsiella pneumoniae and pB-lactamases

« K pneumoniae is a gram-negative pathogen responsible for a wide variety of serious infections

« Carbapenem resistance in Klebsiella spp. arises through mutational and acquired mechanisms, poses
major clinical challenges, and is considered an “urgent threat” by the CDC (1).

« Klebsiella pneumoniae carbapenemase (KPC) is a class A B-lactamase capable of hydrolyzing all classes
of B-lactam antibiotics.

Ceftibuten and VNRX-5236/VNRX-7145

« Ceftibuten is an oral cephalosporin antibiotic.

«  VNRX-5236 is a bicyclic boronate B-lactamase inhibitor (BLI) with activity against all classes of serine B-
lactamases (2).

«  VNRX-7145 (VNRX-5236 etzadroxil) is currently in clinical development as an orally bioavailable BL/BLI
inhibitor combination partnered with ceftibuten (CTB).
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Figure 2: Structures of VNRX-5236 (B-lactamase inhibitor; red, left), ceftibuten (B-lactam antibiotic; black, center), and VNRX-
7145 (B-lactamase inhibitor; red, right; prodrug of VNRX-5236).
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Materials and Methods

Bacterial Strains

A selection of 200 K. pneumoniae strains collected as part of the Antibiotic Resistance Leadership Group’s
(ARLG) Consortium on Resistance against Carbapenems in Klebsiella (CRACKLE) study were tested (3). Of
these, 193 contained a class A Klebsiella pneumoniae carbapenemase (KPC), 1 contained a class B New
Delhi Metallo-B-Lactamase (NDM), and 6 contained the carbapenem-hydrolyzing oxacillinase (OXA) variant
OXA-48. ATCC control strains were used for quality control purposes. All CRACKLE strains have previously
been subjected to whole genome sequencing and the data is available through the National Center for
Biotechnology Information (NCBI) under BioProject numbers PRINA339843 and PRINA433394,

Minimum Inhibitory Concentrations (MICs)

MICs were determined using the ThermoFisher Sensititre system with custom assay panels and were read
visually. This methodology is based on the CLSI MO7 Reference Microdilution Susceptibility Method.
Breakpoints were interpreted using the CLSI M100 standard, except for ceftibuten and ceftibuten/VNRX-
5236 for which a provisional non-urinary tract breakpoint of T ug/ml was used.

RESULTS

MICs Reveal High Levels of CTB/VNRX-5236 Activity and Potentiation of CTB by VNRX-5236
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MVB, meropenem/vaborbactam; CTB, ceftibuten; TGC, tigecycline.
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Figure 3: Percent of K. pneumoniae strains susceptible, (n = 200). AMK, amikacin; CST, colistin; CAZ, ceftazidime; CZA, ceftazidime/avibactam; FEP, cefepime; MEM,

meropenem; MVB, meropenem/vaborbactam; CTB, ceftibuten; TGC, tigecycline.

CONCLUSIONS

« VNRX-5236 enhanced the activity of CTB against the 200 K. pneumoniae isolates tested,
with <=1 mcg/mL CTB/VNRX-5236 inhibiting 92.5% of these carbapenem-resistant isolates.

«  With the prodrug (VNRX-7145) allowing for oral administration, ceftibuten/VNRX-5236
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represents a potential option for step-down therapy of carbapenem resistant K.
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Table 1: MIC distribution for K. pneumoniae, (n = 200). AMK, amikacin; CST, colistin; CAZ, ceftazidime; CZA, ceftazidime/avibactam; FEP, cefepime; MEM, meropenem;

CTB/VNRX-5236
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VNRX-5236 Restores CTB Activity Against Carbapenem-resistant K. pneumoniae
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Figure 4: Cumulative percentage of K pneumoniage isolates (n=200) inhibited at each MIC. AMK, amikacin; CST, colistin; CAZ, ceftazidime; CZA,
ceftazidime/avibactam; FEP, cefepime; MEM, meropenem; MVB, meropenem/vaborbactam; CTB, ceftibuten; TGC, tigecycline.

_____-E_-!E!-__ CTB/VNRX-5236

S Breakpoint <16 < 4/8 <1 <1/4
MIC,, 16 0.5 >16 1 >32 >4 <0.03 <0.12 <0.12 1
MIC,, 32 >4 >16 2 >32 >4 1 8 1 4
% S 60 77 1 98 13.5 2.5 995 4.5 92.5 88.5

Table 2: MIC., and MICy, values and CLSI breakpoints for K. pneumoniae, (n = 200). AMK, amikacin; CST, colistin; CAZ, ceftazidime; CZA, ceftazidime/avibactam; FEP,
cefepime; MEM, meropenem; MVB, meropenem/vaborbactam; CTB, ceftibuten; TGC, tigecycline. The breakpoint for CST is intermediate as no susceptible
breakpoint is available. A provisional CTB breakpoint for non-urinary tract infections is used for CTB and CTB/VNRX-5236.

Many MVB Resistant and Intermediate Strains are Inhibited by <1 mcg/mL CTB/VNRX-5236
mm——-ﬁr-m-——

Table 3: MIC comparison for K. pneumoniae strains resistant to CZA and/or intermediate or resistant to MVB. AMK, amikacin; CST, colistin; CAZ, ceftazidime; CZA,
ceftazidime/avibactam; FEP, cefepime; MEM, meropenem; MVB, meropenem/vaborbactam; CTB, ceftibuten; TGC, tigecycline.
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