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• GT-055 (formerly LCB18-055) is a novel β-lactamase 

inhibitor with in vitro activity against a variety of β-

lactamase enzymes.  

• When paired with the novel siderophore 

cephalosporin, GT-1(formerly LCB10-0200), GT-055 

has been shown to improve the in vitro activity of 

GT-1 against a variety of Gram-negative 

organisms, including Enterobacteriaceae.  

• The objective of these studies was to utilize the                          

24-hour one-compartment in vitro infection model 

to identify the PK-PD index and magnitude of the 

PK-PD index associated with GT-055 efficacy in the 

combination with GT-1. 
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 METHODS 

Figure 2. Relationships between change in log10 

CFU/mL from baseline at 24 hours and GT-055 

free-drug AUC:MIC ratio (A) and %T>CT of 0.75 

mg/L (B) based on pooled DFS data 

Frequency of Resistance Studies 

• GT-1 mutation frequency values at 4x MIC 

ranged from <2.9 x 10-9 to 3.1 x 10-6 and were 

undetectable when evaluated in combination 

with GT-055 (<2.9 x 10-9 at 4x MIC). 

GT-055 DFS and DRS 

• The efficacy of GT-055 against E. coli 21711                            

was well described for both GT-055 free-drug 

AUC:MIC (using the potentiated GT-1 MIC), and 

%T>GT-055 Ct of 0.75 mg/L (Figure 1).  

• Across the Enterobacteriaceae panel, free-drug 

AUC:MIC ratio best predicted GT-055 efficacy.  

Free-drug AUC:MIC ratios of 4.13, 13.7, and 57.2 

were associated with net bacterial stasis, 1- and 

2-log10 CFU/mL reductions from baseline at 24 

hours, respectively (Figure 2). 

 
Figure 1. Relationships between change in log10 

CFU/mL from baseline at 24 hours and GT-055 

free-drug AUC:MIC ratio (A) and %T>Ct of 0.75 

mg/L (B) based on DFS data for E. coli 21711 

GT-055 Dose-Fractionation Studies (DFS) and Dose-

Ranging Studies (DRS) 

• Human GT-1 and GT-055 free-drug 

concentration-time profiles were simulated 

(assuming a 1-hour half life and protein binding 

estimates of 39 and 19%, respectively) in the 24-

hour one-compartment in vitro infection model.  

Studies were conducted in duplicate. 

• A bacterial suspension of 1.0 x 106 CFU/mL was 

utilized as the initial bacterial burden for each 

isolate. Samples for bacterial enumeration and 

assessment of simulated concentration time 

profiles were collected over the study duration. 

• In the DFS, a single isolate was exposed to a 1 g 

dose of GT-1, administered every 8 hours, in 

combination with four total daily doses of GT-055 

(0.09, 0.38, 0.75, and 1.5 g) fractionated into 

regimens administered every 4, 6, 8, or 12 (q4h, 

q6h, q8h, or q12h, respectively). 

• In the DRS, six Enterobacteriaceae isolates, 

expressing a variety of β-lactamase enzymes, 

were exposed to GT-1 (2g q8h) in combination 

with GT-055 doses ranging from 0.008 to 2 g q8h. 

Pharmacokinetic-Pharmacodynamic Analysis 

• Using pooled DFS and DRS data, relationships 

between change in log10 CFU/mL from baseline 

at 24 hours and each of GT-055 AUC, Cmax, Cmin, 

and percent time above GT-055 concentration 

thresholds (%T>Ct) of 0.25, 0.5, 0.75, 1, 1.5, and 2 

mg/L, were evaluated. 

 

 METHODS 

Organisms 

• Six bacterial isolates (three Escherichia coli and 

three Klebsiella pneumoniae) known to express a 

variety of β-lactamase enzymes were evaluated. 

In Vitro Susceptibility Studies 

• MIC values were determined, in triplicate, for the 

Enterobacteriaceae panel against GT-1 and GT-

055 alone as well as in combination (using a 1:1 

ratio of GT-1 to GT-055), following Clinical and 

Laboratory Standards Institute guidelines [1]. 

Frequency of Resistance Studies 

• The frequency of resistance to GT-1 alone, and in 

combination with GT-055 (at a 1:1 ratio) at 4x the 

MIC, was evaluated using a series of mutation 

frequency assays, completed in duplicate over 

48-hours.  

• The frequency of resistance to GT-1 ranged in 

values from <2.9 x 10-9  to 3.1 x 10-6 and were 

undetectable (<2.9 x 10-9) in combination with 

GT-055 at 4x the MIC. 

• Based on DFS data, the PK-PD index 

associated with GT-055 efficacy was either 

free-drug AUC:MIC ratio or %T>Ct of 0.75 mg/L. 

• Based on pooled DFS data, the magnitude of 

GT-055 free-drug AUC:MIC ratio associated 

with net bacterial stasis, 1- and 2-log10 CFU/mL 

reductions from baseline at 24 hours was 4.13, 

13.7 and 57.2, respectively. 

 RESULTS 

In Vitro Susceptibility Studies 

• GT-1 MIC values ranged from 2 to 64 mg/L and 

were potentiated to 0.5 to 2 mg/L when 

evaluated with GT-055 at a 1:1 ratio.  
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BLI GT-055 binds to and inhibits PBP2, but not other
PBPs in E. coli and K. pneumoniae. These results
suggest that BLI GT-055 binds to and inhibits PBP2,
and may contribute to its intrinsic activity against
Enterobacteriaceae.

Results

The competitive binding of GT-055 with a fluorescent
penicillin (Bocillin FL) to PBPs from Gram-negative
bacteria was assessed. Membrane fractions
containing PBPs were prepared from Escherichia coli
ATCC 10798, ATCC 25922, and Klebsiella pneumonia
ATCC 13883 (SHV-1). The membrane fractions were
preincubated with increasing concentrations of GT-055
or comparators and then incubated with Bocillin FL .
Fluorescence intensity of PBP bands was determined
following gel electrophoresis and IC50 values were
calculated. Other antibiotics (ceftriaxone and
mecillinam) and BLIs (avibactam and nacubactam)
were used as controls. MICs were determined using
CLSI microdilution guidelines [1].

Beta-lactamase production by bacteria is one of the
most prevalent mechanisms of resistance to β-lactam
antibiotics. This resistance can often be overcome by
the use of a β-lactamase inhibitor (BLI) in combination
with the β-lactam antibiotic. Thus, the development of
potent BLIs is an important approach to the problem of
β-lactam resistance. In this study, we characterized
the intrinsic antibacterial activity of a novel BLI, GT-
055 (previously LCB18-055) by assessing its potency
against putative target penicillin binding proteins
(PBPs) of Gram-negative bacteria.

Materials and Methods

Conclusions

References

• PBP binding assays demonstrated that GT-055 selectively binds to PBP2, like diazabicyclooctane
class inhibitors avibactam and nacubactam. IC50 values of GT-055, avibactam, and nacubactam
for PBP2 were 0.029, 0.093, and 0.223 μg/ml for E. coli ATCC 10798; 0.01, 0.93, and 0.16 μg/ml
for E. coli ATCC 25922; and 0.03, 0.13, and 0.06 μg/ml for K. pneumoniae ATCC 13883,
respectively.

• GT-055 showed more potent antibacterial activity (MIC = 4 ~ 8 μg/ml) than other BLIs against
E. coli; however, none of tested BLIs showed antibacterial activity (MIC >64 μg/ml) for the
K. pneumoniae isolate.

Figure 4: Structures of DBO class BLIs  
used in the study

GT-055

Avibactam

NacubactamIC50 (μg/ml)
PBP GT-055 avibactam nacubactam mecillinam ceftriaxone

1 >1000 >1000 >1000 >1000 0.081
2 0.029 0.093 0.223 0.009 0.088
3 >1000 >1000 >1000 599.8 0.002
4 >1000 3.563 >1000 82.42 0.12

5/6 >1000 191.7 >1000 >1000 >1000
MIC (μg/ml) 4 16 16 0.25 0.06

β-lactams and DBO class BLIs titration of PBPs in E. coli
ATCC 10798

IC50 (μg/ml)
PBP GT-055 avibactam nacubactam mecillinam ceftriaxone

1 >1000 >1000 >1000 >1000 0.22
2 0.029 0.13 0.06 0.006 0.09
3 >1000 >1000 >1000 >1000 0.0007
4 >1000 9.5 >1000 >1000 0.22

5/6 >1000 86.6 >1000 >1000 >1000
MIC (μg/ml) >64 >64 >64 >64 0.25

IC50 (μg/ml)
PBP GT-055 avibactam nacubactam mecillinam ceftriaxone

1 >1000 >1000 >1000 >1000 0.24
2 0.01 0.93 0.16 0.005 0.02
3 >1000 >1000 >1000 705 0.0003
4 >1000 >1000 >1000 >1000 0.004

5/6 >1000 42.4 >1000 >1000 >1000
MIC (μg/ml) 4-8 64 16 0.25 0.06

Discussion

β-lactams and DBO class BLIs titration of PBPs in K. 
pneumoniae ATCC 13883


