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NAI-107 is a novel lantibiotic compound with potent in vitro activity against Gram-positive bacteria, including methicillin-re-
sistant Staphylococcus aureus (MRSA). The purpose of this study was to examine the activity of NAI-107 against S. aureus
strains, including MRSA, in the neutropenic murine thigh infection model. Serum pharmacokinetics were determined and time-
kill studies were performed following administration of single subcutaneous doses of 5, 20, and 80 mg/kg body weight. The dose
fractionation included total doses ranging from 1.56 to 400 mg/kg/72 h, divided into 1, 2, 3, or 6 doses. Studies of treatment ef-
fects against 9 S. aureus strains (4 methicillin-susceptible Staphylococcus aureus [MSSA] and 5 MRSA) using a 12-h dosing inter-
val and total dose range of 1.56 to 400 mg/kg/72 h were also performed. A maximum effect (E,,,,,) model was used to determine
the pharmacokinetic/pharmacodynamic (PK/PD) index that best described the dose-response data and to estimate the doses
required to achieve a net bacteriostatic dose (SD) and a 1-log reduction in CFU/thigh. The pharmacokinetic studies demon-
strated an area under the concentration-time curve (AUC) range of 26.8 to 276 mg - h/liter and half-lives of 4.2 to 8.2 h. MICs
ranged from 0.125 to 0.5 pg/ml. The 2 highest single doses produced more than a 2-log kill and prolonged postantibiotic effects
(PAEs) ranging from 36 to >72 h. The dose fractionation-response curves were similar, and the AUC/MIC ratio was the most
predictive PD index (AUC/MIC, coefficient of determination [R*] = 0.89; maximum concentration of drugin serum [C,,,,]/MIC,
R? = 0.79; time [T] > MIC, R = 0.63). A =2-log kill was observed against all 9 S. aureus strains. The total drug 24-h AUC/MIC
values associated with stasis and a 1-log kill for the 9 S. aureus strains were 371 * 130 and 510 * 227, respectively. NAI-107 dem-
onstrated concentration-dependent killing and prolonged PAEs. The AUC/MIC ratio was the predictive PD index. Extensive kill-
ing was observed for S. aureus organisms, independent of the MRSA status. The AUC/MIC target should be useful for the design

of clinical dosing regimens.

acterial resistance to antimicrobial agents is a pervasive prob-

lem worldwide. Of chief concern for hospitalized patients is
the emergence of a group of organisms termed the ESKAPE
pathogens (Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa,
and Enterobacter species), which escape the activity of most avail-
able antibacterials (1). It is hoped that the discovery and develop-
ment of novel antibiotic classes with unique mechanisms of action
will stem this epidemic. However, very few new drug classes have
been developed in the past decade (1-5).

Lantibiotics are natural product peptide antibiotics with a
broad Gram-positive spectrum of activity that includes multi-
drug-resistant (MDR) S. aureus (6, 7). The mechanism of action,
as deduced in the studies of the prototype lantibiotic, nisin, is
inhibition of the growth of Gram-positive bacteria by interfering
with peptidoglycan synthesis by binding to lipid II (8-12). This
novel mechanistic site is distinct from that of other antibiotics,
and cross-resistance has not been described (13, 14).

The following studies were designed to characterize the in vivo
pharmacokinetic-pharmacodynamic (PK/PD) characteristics of
NAI-107. Specifically, the impact of the dose and dosing regimen
on the in vivo efficacy of this drug in experimental thigh infection
in neutropenic mice was assessed. The studies included those de-
signed to (i) investigate the pharmacodynamic characteristics of
NAI-107 via time-kill and postantibiotic effect studies, (ii) deter-
mine which pharmacokinetic index (peak serum level, area under
the concentration-time curve [AUC], or duration of time serum
levels exceed the MIC) is most closely linked to the efficacy of
NAI-107 via dose fractionation and pharmacodynamic modeling,
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and (iii) identify the magnitude of the PK/PD index required for
efficacy among multiple S. aureus isolates, including beta-lactam-
resistant strains.

MATERIALS AND METHODS

Organisms, media, and antibiotics. Nine isolates of Staphylococcus au-
reus were used for these studies, including 4 that are methicillin suscepti-
ble and 5 that are methicillin resistant (Table 1). The methicillin-resistant
strains included hospital- and community-acquired isolates and three
U.S. genotypes. Organisms were grown, subcultured, and quantified us-
ing Mueller-Hinton broth (MHB) and agar (Difco Laboratories, Detroit,
MI). NAI-107 was supplied by the sponsor, Sentinella Pharmaceuticals,
Inc.

In vitro susceptibility testing. MICs were determined in MHB using
amodification of the CLSI microdilution technique (15). Specifically, the
polystyrene microtiter wells were coated with 0.02% bovine serum albu-
min to reduce drug binding to the plate. All MICs were measured in
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TABLE 1 In vitro activity of NAI-107 against select S. aureus isolates
using CLSI methods

NAI-107 MIC Oxacillin MIC
S. aureus strain (pg/ml) (pg/ml) Comment”
ATCC 29213 0.25 0.125
ATCC 33591 0.5 >16 U.S. 200
307109 0.5 >16
MW2 0.5 >16 U.S. 400
R-2527 0.5 >16 U.S. 300
ATCC 25923 0.5 0.25
6538P 0.125 0.50
Smith 0.25 0.25
WIS-1 0.5 >16

“Pulsed-field gel electrophoresis genetic lineage.

triplicate on at least three occasions. The geometric mean MICs are pre-
sented in Table 1.

Murine thigh infection model. Animals were maintained in accor-
dance with the Association for Assessment and Accreditation of Lab-
oratory Animal Care (AAALAC) criteria (16). All animal studies were
approved by the animal research committees of the William S. Middleton
Memorial VA Hospital and the University of Wisconsin. Six-week-old,
specific pathogen-free, female ICR/Swiss mice weighing 24 to 27 g were
used for all studies (Harlan Sprague-Dawley, Indianapolis, IN). Mice were
rendered neutropenic (neutrophils, <100/mm?) by injection of cyclo-
phosphamide (Mead Johnson Pharmaceuticals, Evansville, IN) intraperi-
toneally 4 days (150 mg/kg body weight) and 1 day (100 mg/kg) before
thigh infection. Previous studies have shown that this regimen produces
neutropenia in this model for 5 days (17). Broth cultures of freshly plated
bacteria were grown to the logarithmic phase overnight to an absorbance
of 0.3 at 580 nm (Spectronic 88; Bausch and Lomb, Rochester, NY). After
a 1:10 dilution into fresh MHB, bacterial counts of the inoculum ranged
from 10° to 10°° CFU/ml. Thigh infections with each of the isolates were
produced by injection of 0.1 ml of inoculum into the thighs of isoflurane-
anesthetized mice 2 h before therapy with NAI-107.

Drug pharmacokinetics. Single-dose serum pharmacokinetics of
NAI-107 were determined in thigh-infected mice. Animals were admin-
istered a single subcutaneous dose (0.2 ml/dose) of NAI-107 at dose levels
of 5, 20, and 80 mg/kg. Groups of three mice were sampled at each time
point (6 or 7 time points) and dose level. Sampling times ranged from 3 to
72 h over a 72-h period. Serum concentrations were determined by the
sponsor using liquid chromatography-tandem mass spectrometry (LC-
MS/MS) techniques. The lower and upper limits of quantification were
8.93 and 6,660 ng/ml, respectively. The pharmacokinetic constants
(% standard deviation), including the elimination half-life (¢,,,), AUC,
and maximum concentration of drug in serum (C,,,,), were calculated
using a noncompartmental model. The half-life of NAI-107 was deter-
mined by linear least-squares regression. The AUC was calculated from
the mean concentrations using the trapezoidal rule. The pharmacokinetic
estimates for dose levels that were not measured were calculated using
linear interpolation for dose levels between those with measured kinetics
(e.g., between 5 and 20 mg/kg) and linear extrapolation for dose levels
greater than or less than the highest and lowest dose levels with kinetic
measurements (i.e., 5 and 80 mg/kg).

In vivo time kill and PAE. Two hours after thigh infection with S.
aureus ATCC 25923, mice were treated with single subcutaneous doses of
NAI-107 (5, 20, and 80 mg/kg). Groups of two treated and untreated mice
were sacrificed at eight time points, every 3 to 24 h over a 72-h study
period. The thighs (four per treatment group) were immediately removed
upon euthanasia and processed for CFU determination. The burden of
organisms in the thigh was measured by viable plate counts of tissue ho-
mogenates. The impact of each dose on the burden of organisms over time
was measured. The time that drug concentrations would be expected to
exceed the MIC was determined from the pharmacokinetic data. The
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postantibiotic effect (PAE) was calculated by subtracting the time that it
took for organisms to increase 1 log in level in the thighs of saline-treated
animals from the time that it took organisms to grow the same amount in
treated animals after serum levels fell below the MIC for the infecting
organism (PAE = T — C, where C is the time for 1-log,, control growth
and T'is the time for 1-log, , treatment growth after drug levels have fallen
below the MIC).

Pharmacokinetic/pharmacodynamic index determination. Neutro-
penic mice were infected with S. aureus ATCC 25923 as described above.
Treatment with NAI-107 was initiated 2 h after infection and included 20
dosing regimens administered over a 72-h study period using 12-, 24-,
36-,and 72-h dosing intervals. Four thigh infections were included in each
dosing group. The five total doses of NAI-107 ranged from 1.56 to 400
mg/kg/72 h. The drug doses were administered subcutaneously. Most of
the mice were euthanized after 72 h of therapy, and the thighs were re-
moved and processed for CFU determination. A few mice that received
the lowest drug doses were euthanized earlier than 72 h because of the
development of signs of distress that required early euthanasia.

To determine which PK/PD index was most closely linked with effi-
cacy, the number of bacteria in the thigh at the end of 72 h of therapy (or
earlier for some of the lowest doses) was correlated with (i) the C,, /MIC
ratio, (ii) the 24-hour AUC/MIC ratio, and (iii) the percentage of the
dosing interval during which serum levels exceeded the MIC for each of
the dosage regimens studied. The correlation between efficacy and each of
the three PK/PD indices was determined by nonlinear least-squares mul-
tivariate regression (SigmaPlot version 12.3; Systat Software, San Jose,
CA). The model is derived from the Hill equation: E = (E,,,, X D)/
(ED5,N — DY), where E is the effector, in this case, the log change in CFU
per thigh between treated mice and untreated controls after the 72-h
period of study, E, ., is the maximum effect, D is the 24-h total dose, ED5,
is the dose required to achieve 50% of the E, ., and N is the slope of the
dose-effect curve. The indices E,,,, EDs,, and N were calculated using
nonlinear least-squares regression. The coefficient of determination (R?)
was used to estimate the variance that might be due to regression with each
of the PD parameters.

Pharmacokinetic/pharmacodynamic index target for efficacy. Five
(4-fold) increasing doses of NAI-107 were used to treat neutropenic mice
with thigh infections produced by 9 strains of S. aureus (4 methicillin-
susceptible strains and 5 methicillin-resistant strains). The subcutaneous
doses of NAI-107 varied from 1.56 to 400 mg/kg/72 h fractionated into an
every-12-h regimen. Four thigh infections were included in each dosing
regimen group. Therapy was initiated 2 h after infection. The animals
were euthanized at 72 h after infection, and the thighs were removed and
immediately processed for CFU determination. A sigmoid dose-response
model derived from the four-parameter Hill equation was used to calcu-
late the dose of NAI-107 that produced a net bacteriostatic effect and a
1-log,, kill over 72 h (static and 1-log kill doses). The 24-h AUC/MIC and
72-h AUC/MIC values for the static and 1-log, , kill doses were calculated
using the sigmoid E, ,, model.

RESULTS

In vitro susceptibility testing. The MICs of NAI-107 for the nine
S. aureus strains used in the studies are shown in Table 1 and
ranged from 0.125 to 0.5 pg/ml. Resistance to methicillin did not
impact the NAI-107 potency.

Serum pharmacokinetics. Single-dose pharmacokinetics of
NAI-107 are shown in Fig. 1. At the doses studied, exposure to
NAI-107 increased in a dose-dependent manner across the dose
range studied. The C,,,, concentrations ranged from 3.6 to 22.3
pg/ml. The AUC values ranged from 26.8 to 276 mg - h/liter. The
elimination half-lives ranged from 4.2 to 8.2 h.

In vivo time kill and PAE. The effects of single doses of NAI-
107 at 5, 20, and 80 mg/kg on the in vivo killing and regrowth of a
strain of S. aureus (ATCC 25923) are shown in Fig. 2. Rapid, dose-
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FIG 1 Single-dose serum pharmacokinetics of NAI-107 in neutropenic mice.
Three different doses of NAI-107 that varied by 4-fold concentrations on a
mg/kg basis were administered by the subcutaneous route. Serum drug con-
centrations were measured by the sponsor. Groups of three mice were sampled
for each time point. Samples were collected every 3 to 24 h over 72 h. Each
symbol represents the mean value from three animals. The error bars represent
standard deviations. The 72-h time point for the 5 mg/kg dose was below the
limit of detection. The PK parameters listed in the box include the maximum
drug concentrations (C, the AUC from zero to infinity (AUC), and the

max))

elimination half-life (¢,,,) for each dose.

dependent killing of organisms occurred with the two highest dose
levels. Prolonged growth inhibition was observed following ad-
ministration of the lowest dose level. More than a 2-log,, CFU/
thigh reduction was observed with two of the three dose levels, and
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FIG 2 In vivo time-kill experiment with NAI-107 using a neutropenic mouse
thigh model. Each symbol represents the mean and standard deviation from four
thighs infected with S. aureus ATCC 25923. The error bars represent the stan-
dard deviations. Three single subcutaneous doses of NAI-107 were adminis-
tered to mice. The solid symbols represent the burden of organisms from
untreated control animals. The burden of organisms was measured every 3 to
24 h over the 72-h study. The first symbol in time (0 h) represents the burden
at the time of dosing. The black horizontal bars represent the time that serum
drug concentrations would be estimated to remain above the MIC of the in-
fecting organism. The duration of the postantibiotic effect (PAE) was calcu-
lated and is reported at the top of the figure.
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FIG 3 In vivo dose fractionation with NAI-107 using a neutropenic mouse
thigh model. Each symbol represents the mean and standard deviation from
four thighs infected with S. aureus ATCC 25923. The error bars represent the
standard deviations. Five total drug (mg/kg/72 h) dose levels were fractionated
into one of four dosing regimens. The burden of organisms was measured at
the start and end of therapy. The study period was 72 h. The horizontal dashed
line at 0 represents the burden of organisms in the thighs of mice at the start of
therapy. Data points below the line represent killing, and points above the line
represent growth.

the maximal killing was >3 log;, CFU/thigh for the highest dose
relative to the organism burden at the initiation of drug ther-
apy. Organism regrowth was delayed for many hours for all of
the dose levels with calculated PAEs ranging from 36 to >72 h.

Pharmacokinetic/pharmacodynamic index determination.
The relationship among the dose of NAI-107, dosing interval, and
effect against S. aureus ATCC 25923 is shown in Fig. 3. The dose-
response curves for the every 24-, 36-, and 72-h dosing regimens
were very similar. For the two highest dose levels, the every 12-h
regimen was shifted somewhat to the left indicating an enhanced
effect. The similarity of the dose-response curves among the dos-
ing intervals suggests that the AUC/MIC ratio would be the pre-
dictive pharmacodynamic index.

The relationships between the log;, CFU/thigh and the C,,,,./
MIC ratio, the AUC/MIC ratio, and the percentage of time serum
levels exceeded the MIC are illustrated in Fig. 4A to C for S. aureus
ATCC 25923, respectively. Analysis of these complementary anal-
yses suggest the importance of the AUC/MIC ratio based upon
visual data fit and the R* values.

Pharmacokinetic/pharmacodynamic index target for effi-
cacy. To determine whether the AUC/MIC ratios required for
effect were similar for multiple pathogens, we studied the activities
of the NAI-107 every 12-h dosing regimens against 8 additional
strains of S. aureus. The dose-response data for each of the nine S.
aureus strains are shown in Fig. 5. The dose-response relationships
were quite similar among the strains, which is not surprising,
given the relatively narrow MIC range. A 2- to>4-log reduction
was observed with this strain collection over the dose-range stud-
ies. The doses necessary to produce a bacteriostatic effect and a
1-log reduction in the organism burden as well as in the corre-
sponding AUC/MIC values are shown in Table 2. The static doses
varied from 9.6 mg/kg/24 h to 46.1 mg/kg/24 h. The doses associ-
ated with a 1-log kill were roughly 2-fold higher than those asso-
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FIG 4 Impact of pharmacodynamic regression of the in vivo dose fractionation
study with NAI-107 against S. aureus ATCC 25923. Each symbol represents the
mean and standard deviation from four thighs. The dose data are expressed as
either the C,,,,/MIC (A), the AUC/MIC (B), or the percentage of time drug
concentrations exceeded the MIC over the dosing period (C) (% time above
MIC). The R? represents the coefficient of determination. The EDs, represents
the PD index associated with 50% of the maximal effect (E,,,,), and N is the
slope of the relationship or the Hill coefficient. The line drawn through
the data points is the best fit line based upon the sigmoid E,,,, formula. The
horizontal dashed line at 0 represents the burden of organisms in the thighs of
mice at the start of therapy. Data points below the line represent killing and

points above the line represent growth.
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FIG 5 Invivo dose effect of NAI-107 against nine select S. aureus isolates using
a neutropenic mouse thigh model. Each symbol represents the mean and stan-
dard deviation from four thighs. Five total drug dose levels were fractionated
into an every 12-hour regimen. The burden of organisms was measured at the
start and end of therapy. The study period was 72 h. The horizontal dashed line
at 0 represents the burden of organisms in the thighs of mice at the start of
therapy. Data points below the line represent killing and points above the line
represent growth.

ciated with stasis. The presence of beta-lactam resistance did not
alter the pharmacodynamic target required to produce efficacy.
The relationships between NAI-107 exposure (expressed as the
AUC/MIC ratio) and efficacy against all S. aureus strains are
shown in Fig. 6. The relationship among the data for each of the
nine strains studied is extremely strong with an R* value of 0.89.
The mean 24-h AUC/MIC associated with stasis was 371 and that
needed for a 1-log reduction was nearly 500.

DISCUSSION

The emergence of treatment-resistant pathogens is an escalating
threat to public health (18-21). The increasing incidence of drug-
resistant bacteria, fungi, parasites, and viruses is evident from con-
temporary epidemiologic surveys in the United States and world-
wide (4, 22-24). This change in microbial ecology is occurring at
the same time as our at-risk patient populations continue to grow
and effective antimicrobial drug discovery has been on the decline
(1, 4, 5, 25-30).

The group of nosocomial bacterial pathogens of greatest con-
cern has been termed the ESKAPE pathogens as they effectively
“escape” the effects of common antibacterial drugs (1). This or-
ganism collection includes Enterococcus faecium, Staphylococcus
aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseu-
domonas aeruginosa, and Enterobacter species. These bacteria are
responsible for the majority of U.S. hospital infections. At least
70% of these hospital-acquired bacterial infections are resistant to
at least one commonly used antibiotic (U.S. FDA). Among the 2
million annual infections in hospitalized patients, death results for
nearly 100,000 patients (24, 31). For example, more people now
die of methicillin-resistant S. aureus (MRSA) in U.S. health care
settings than of HIV and tuberculosis combined (32, 33). Addi-
tionally, resistance to the last line of antibiotics currently available
for most Gram-positive infections (glycopeptides and lipopep-
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TABLE 2 In vitro and in vivo efficacy of NAI-107 against select S. aureus isolates using AUC/MIC as the predictive pharmacodynamic index

AUC/MIC
MIC Static dose 1-Log kill dose Static Static 1-Log kill 1-Log kill

S. aureus strain (pg/ml) (mg/kg/24 h) (mg/kg/24 h) dose 24 h dose 72 h 24h 72h
29213 0.25 25.7 35.2 623 1,080 692 1,454
33591 0.5 25.4 44.2 310 536 379 913
307109 0.5 29.0 40.8 323 600 366 843
MW2 0.5 46.1 74.5 386 952 490 1,539
R-2527 0.5 35.6 64.1 348 737 452 1,326
25923 0.5 14.6 19.7 205 406 286 469
6538P 0.125 9.6 17.4 500 1,382 998 1,761
Smith 0.25 14.7 24.3 412 814 612 1,045
WIS-1 0.5 16.2 27.1 230 425 316 559
Mean 24.1 38.6 371 770 510 1,101
SD 11.7 19.8 130 325 227 447
Median 25.4 35.2 348 737 452 1,045

tides) are increasing (34-39). Thus, novel agents against Gram-
positive pathogens are urgently needed.

The lantibiotic class represents a novel group of naturally de-
rived, ribosomal-synthesized peptides with potent Gram-positive
activity. The prototype molecule nisin was discovered in the 1920s
and has been used as a food preservative for >40 years (29). The
lantibiotics exert their antimicrobial activities by binding to lipid
II at a site different from that affected by glycopeptides and are
therefore active against MDR Gram-positive pathogens. The re-
sult of binding to and sequestering lipid I is inhibition of bacterial
cell wall biosynthesis at the transglycosylation step. There are ad-
ditional proposed mechanisms of action after lipid II binding,

R20.89
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FIG 6 In vivo dose effect of NAI-107 against nine S. aureus isolates using a
neutropenic mouse thigh model. Each symbol represents the mean and stan-
dard deviation from four thighs. Five total drug dose levels were fractionated
into an every 12-hour regimen. The study period was 72 h. The NAI-107
exposure is expressed as the total drug 72-h AUC/MIC. The burden of organ-
isms was measured at the start and end of therapy. The horizontal line at 0
represents the burden of organisms in the thighs of mice at the start of therapy.
Data points below the line represent killing and points above the line represent
growth. The R® represents the coefficient of determination. The EDs, repre-
sents the AUC/MIC associated with 50% of the maximal effect (E,,,,,), and N'is
the slope of the relationship or the Hill coefficient. The line drawn through the
data points is the best fit line based upon the sigmoid E, ,, formula.
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which include membrane interaction with or without pore forma-
tion (12, 40, 41). Recently, a candidate lantibiotic, NAI-107 (mi-
crobisporicin), emerged from a screening program designed to
find new bacterial cell wall inhibitors (7, 13).

We report the in vivo pharmacodynamic activity of NAI-107
against S. aureus strains. NAI-107 demonstrated potent in vitro
and in vivo efficacy against S. aureus isolates, including those with
resistance to beta-lactams. The in vitro MICs varied only 4-fold
against NAI-107 in this diverse group of S. aureus isolates despite
the oxacillin activity varying by >128-fold. Numerically, the NAI-
107 MIC range in the study was lower than those of the compar-
ator drugs vancomycin and linezolid and very similar to those of
daptomycin, ceftaroline, and tedizolid. Isolates with demon-
strated resistance to these comparator drugs were not tested in the
current study, but previous studies have demonstrated a lack of
cross-resistance between lantibiotics and glycopeptides (7, 13, 14,
42). The treatment studies demonstrated marked bactericidal ac-
tivity that was dose dependent. In addition, we observed pro-
longed growth suppression (PAEs) of >35 h. Dose fractionation
studies found that the AUC/MIC was most closely linked to the
drug effect. Together, these complementary findings indicate that
optimal dosing would include large, infrequent dosing.

An important consideration in PK/PD studies is the inclusion
of multiple isolates with various phenotypes and genotypes in or-
der to form a robust PK/PD target estimate. The studies presented
here included 9 total isolates, including 5 methicillin-susceptible
S. aureus (MSSA) isolates and 4 MRSA isolates, both hospital and
community acquired, as well as three different U.S. genotypes.
NAI-107 demonstrated potent efficacy in vivo against all of these
isolates with a 2- to 5-log,, CFU/thigh drop over a 72-h treatment
period with an overall E,,, of 8.6 log,, CFU/thigh. This microbi-
ological response in the animal model was similar to or in excess of
those for the currently approved MRSA drugs that have been stud-
ied in this same model: ceftaroline (43), daptomycin (44—46), oxa-
zolidinones (46, 47), and vancomycin (46). The NAI-107 24-h
target AUC/MIC values associated with a net static and a 1-log,,
killing effect against S. aureus were nearly 370 and 500, respec-
tively. Once more, the AUC/MIC index was a very strong predic-
tor of efficacy based on regression analysis of the treatment data
against a relatively large strain set. One limitation of the current
study is that we were unable to perform protein binding studies
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given the limited drug availability, and therefore only total drug
values were considered in these analyses. It will be important in
future studies to determine protein binding and perform PK/PD
analyses with both total and free-drug exposures. Only one previ-
ous study of antimicrobial efficacy of NAI-107 is reported in the
literature (42). Jabés and colleagues demonstrated efficacy against
MRSA, glycopeptide-intermediate Staphylococcus aureus (GISA),
and vancomycin-resistant Enterococcus faecalis (VRE) isolates in a
lethal murine model, rat granuloma pouch model, and rat endo-
carditis model. The S. aureus lethal murine model demonstrated
an EDs, of 25 mg/kg/24 h, which is similar to the static dose and
EDs, (25 and 30 mg/kg/24 h, respectively) identified in the current
study. Besides this single study, which was not optimized to exam-
ine pharmacodynamic relationships, there are no other preclinical
PK/PD studies for comparison purposes.

In conclusion, these studies demonstrate that NAI-107 has
dose-dependent in vivo activity against various strains of S. aureus.
The AUC/MIC was the PK/PD index that best predicted efficacy.
Both static and killing endpoints were achieved at relatively mod-
est AUC/MIC targets. The targets identified in these studies and
preliminary human PK data should be useful for guiding the ap-
propriate dosing regimen design for clinical trials. These findings
suggest that NAI-107 is a promising and novel antibiotic candi-
date for further study and development for the treatment of
Gram-positive infections.
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