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Introduction

The past decade has seen an alarming
increase in drug resistant Gram negative
bacterial infections’ and new therapies are
needed to combat this global rise.
GSK2251052 (formerly known as AN3365) is
a novel boron-containing antibacterial agent
with Gram negative activity (Figure 1).

Figure 1. Structure of GSK2251052, a
novel boron-containing antibiotic.

Against a collection of 2,029 isolates,
GSK2251052 had a MICy, value of 1 pg/mL
against Enterobacteriaceae and was active
against isolates resistant to other
antibacterials (Table 1).2 It is a novel protein
synthesis inhibitor which targets the enzyme
leucyl tRNA synthetase (LeuRS).

Table 1. MIC4, and MICy, values of
GSK2251052 against
Enterobacteriaceae spp.?2

MICq,

Organism/group (Number tested) (ug/mL)

Enterobacteriaceae (2,029) 1
E. coli (252)

K. pneumoniae (261)

P. mirabilis (250)

E. aerogenes (250)

E. cloacae (252)

C. freundii (253)
Indole-positive Proteae? (259)
S. marcescens (252) 0.5

Tnclud 150 srains) strans),
siains), Providencia stuart (43 sirains), and unspeciated Providoncia (11 srains)

Purpose

GSK2251052 has shown excellent safety and
pharmacokinetics in pre-clinical species and
the purpose of this study was to determine
the safety, tolerability and pharmacokinetics
of GSK2251052 in healthy male volunteers in
a double-blind, placebo controlled, Phase |
clinical trial.

Methods

Protocol Design

This was a first time in human, Phase |,
two-stage, adaptive design, placebo-
controlled, clinical trial.

Stage 1: single ascending dosing (SAD) of
5 cohorts given a single IV dose of 200,
400, 900, 2000 or 3000 mg of
GSK2251052-HCl salt.

Stage 2: multiple ascending dosing (MAD)
of 4 cohorts given 500, 750, 1200 or 2000
mg of GSK2251052-HCI salt, administered
twice daily (bid) IV for 8 days (500 mg
cohort) or 14 days (all other cohorts)

Each cohort included 8 young healthy men
randomised to either GSK2251052 or
placebo (normal saline) in a ratio of 6:2.

Full PK profiles were obtained on the first
day of dosing (SAD and MAD cohorts) and
last day of dosing (MAD cohorts). Trough
levels were obtained for MAD cohorts on
days between the first and last day of
dosing.

Administration of Drug

GSK2251052 was formulated in saline and
administered by IV infusion over 1 hour.

End Points

Safety and tolerability was determined by
routinely recording 12-lead electrocardio-
gram (ECG), clinical laboratory tests,
urinalysis, injection site tolerability, adverse
events (AE), and vital signs (blood
pressure, heart rate, respiratory rate and
temperature). Subjects were followed up to
21 days post-end of treatment.

Pharmacokinetic parameters of interest
were area under the concentration-time
curve (AUC), maximum concentration
achieved (Cmax), mean volume of
distribution (Vss), half life (%), mean
residence time (MRT), clearance (CL),
urinary recovery of unchanged drug (Ae),
and renal clearance (CLr).

Results
Pharmacokinetics

PK results demonstrated excellent linear dose
proportionality of AUC and Cmax across a 15x dose range
(Table 2, Figure 2). AUC values ranged from 9.8 to 194
h-pg/mL. Cmax values ranged from 2.9 to 42 pg/mL.
Clearance ranged from 15.2 to 19.4 L/h and was dose-
independent. Half-life ranged from 10.0 to 11.3 h and was
also dose-independent.

Table 2. PK parameters for SAD and MAD* cohorts
given GSK2251052 by 1 h IV infusion.

(*MAD values provided are from the last day of dosing)

SAD | SAD | SAD | SAD | SAD | MAD | MAD | MAD | MAD
Cohort 1 2 3 4 5 1 2 3 4
Dose (mg) | 200 | 400 | 900 | 2000 | 3000 | 500 | 750 | 1200 | 2000
Frequency | x1 x1 x1 x1 x1 |Q12h| Q12h | Q12h | Q12h
Duration
(d)
AuC
(h.pg/mL)
Cmax
(Hg/mL)
CL (L/h) 18.0 | 185 | 17.2 | 16.5 | 184 | 153 | 19.4 | 18.1 | 18.1
T1/2 (h) 10.9 | 11.3 | 10.8 | 11.2 | 104 | 10.7 | 10.6 | 10.5 | 10.0

1 1 1 1 1 8 14 14 14

9.8 19 46 107 145 56 75 117 | 194

29 5.9 14 32 42 9.4 12 19 31

Figure 2. Correlation of mean AUC to total daily
dose for SAD and MAD cohorts shows an excellent
linear dose response.

200
180 4 + Single Ascending Dose Stage
= Multiple Ascending Dose Stage

160
140
120 A
100 A
80

60 1 .

40 4

20

0 ‘
0 500

Mean AUC (h.ug/mL).

1000 1500 2000 2500 3000 3500 4000
Total Daily Dose (mg)

Results (cont...)
Safety

Clinical Safety: There were no deaths, serious
adverse events (SAEs) or any adverse events
(AEs) leading to withdrawal from the study.
The three most common AEs reported in the
trial, irrespective of stage, were headache,
postural hypotension and cannulation site
injury. There was no apparent dose response
to these AEs and all were also observed in
placebo subjects.

Laboratory Safety: There were no clinically
significant laboratory values or ECG findings
that were considered adverse events. The
most notable laboratory abnormalities were
observed in reticulocyte counts, a finding
predicted by prior monkey toxicology studies.
In the MAD cohorts, reticulocyte counts in
subjects receiving GSK2251052 dropped to
approximately 20-50% of baseline values
between days 4-8 of dosing. In cohorts
continuing beyond day 8, reticulocyte counts
remained at these levels until the end of
dosing. Reticulocyte counts returned to
normal levels within 6 days after the end of
dosing and remained normal for up to 21 days
post-dosing (Figure 3). Mild drops below the
normal range were observed in the
downstream erythropoietic parameters of red
cell count and hemoglobin approximately 7
days following the drop in reticulocytes. These
values also returned to normal or near normal
levels within 21 days post-dosing. The
recovery observed in reticulocyte count, red
cell count, and hemoglobin demonstrates the
reversibility of the effect of GSK2251052 on
reticulocytes as well as the preservation of
erythropoietic function in the bone marrow at
the doses tested. No scheduled doses were
held due to low reticulocyte or red blood cell
count. No AEs were causally attributed to low
reticulocyte or red blood cell count.
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Figure 3. Absolute reticulocyte count over time for MAD
cohorts versus placebo (dosing duration 8-14 days).
Reticulocyte counts dipped below normal range after 6-8
days then recovered after dosing stopped.
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Conclusions

In this first-time-in human clinical trial,
GSK2251052 demonstrated excellent linear
dose proportionality in plasma AUC and Cmax
across a wide dose range.

GSK2251052 was well tolerated and there were
no SAEs or dose-limiting AEs.

The most common AEs were headache,
orthostatic hypotension and cannulation site
injury, none of which was found exclusively in
subjects receiving GSK2251052.

No clinically significant laboratory values or ECG
findings were considered AEs, though a
reversible decrease in absolute reticulocyte
count was observed.

1. PR Rhomberg, RN Jones. Summary trends for the Meropenem Yearly Susceptibilty Test Information Collection Program: a 10-year experience in the United States (1999-2008). Diagnostic Microbiology and

Infectious Disease. (2009), 65, 414426,

2. RE Mendes, DJ Biedenbach, MRK Alley, HS Sader, RN Jones. Potency and Spectrum of Activity of AN3365, a Novel Boron-containing Protein Synthesis Inhibitor, Tested against Enterobacteriaceae. Poster
F1-1638, 50th Interscience Conference on Antimicrobial Agents and Chemotherapy, September 12-15, 2010, Boston, MA (available at www.anacor.com/conference_poster.php)



