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In Vivo Activities of Simulated Human Doses of Cefepime and
Cefepime-AAI101 against Multidrug-Resistant Gram-Negative
Enterobacteriaceae

Jared L. Crandon,? David P. Nicolau®®

Center for Anti-Infective Research and Development, Hartford Hospital, Hartford, Connecticut, USA?; Division of Infectious Diseases, Hartford Hospital, Hartford,
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The combination of cefepime with AAI101, a novel extended-spectrum B-lactamase inhibitor, possesses potent in vitro activity
against many resistant Gram-negative pathogens. Against a panel of 20 mostly carbapenemase-producing cefepime-nonsuscep-
tible strains of the family Enterobacteriaceae, we evaluated the MICs of cefepime in the presence of various fixed AAI101 concen-
trations (1, 2, 4, 8, and 16 mg/liter) and the in vivo efficacy of simulated human doses of cefepime and cefepime-AAI101 in a neu-
tropenic murine thigh infection model. At 2 h after inoculation, mice were dosed with regimens that provided a profile
mimicking the free drug concentration-time profile observed in humans given cefepime at 2 g every 8 h (q8h; as a 30-min infu-
sion) or cefepime-AAI101 at 2 g/0.5 g q8h (as a 30-min infusion). Efficacy was determined by calculation of the change in thigh
bacterial density (log,, number of CFU) after 24 h relative to the starting inoculum (0 h). After 24 h, bacterial growth of 2.7 + 0.1
log,, CFU (mean * standard error) was observed in control animals. Efficacy for cefepime monotherapy was observed against
only 3 isolates, whereas increases in bacterial density similar to that in the control animals were noted for the remaining 17
strains (all with cefepime MICs of =64 mg/liter). The humanized cefepime-AAI101 dosing regimen resulted in bacterial reduc-
tions of =0.5 log,, CFU for 12 of the 20 strains. Evaluation of efficacy as a function of the fraction of the dosing interval during
which free drug concentrations were above the MIC determined with different fixed concentrations of AAI101 suggested that a

fixed concentration of 8 mg/liter AAI101 is most predictive of in vivo activity for the studied regimen.

Production of B-lactamases by Gram-negative bacteria com-
promises the clinical utility of many diverse 3-lactam antibi-
otics (1-3). The contemporary resistance profiles of clinical iso-
lates are poorly met by the treatment options available, resulting
in poor patient outcomes and placing a tremendous economic
strain on health care systems. Historically, considerable success in
circumventing the resistance caused by B-lactamases has been
achieved by combining 3-lactam antibiotics with B-lactamase in-
hibitors, such as amoxicillin-clavulanate, ampicillin-sulbactam,
and piperacillin-tazobactam. However, neither clavulanate, sul-
bactam, nor tazobactam has activity against carbapenemases, en-
zymes that are gaining rapidly in prevalence all over the world.

AAI101 is a novel extended-spectrum B-lactamase (ESBL) in-
hibitor with activity against many (-lactamases, including some
class A and class D carbapenemases (4, 5). This inhibitor is cur-
rently in clinical development as a combination with cefepime, a
commonly utilized cephalosporin. We recently showed that addi-
tion of AAI101 to cefepime reduced the MIC5 against a collection
of 223 cefepime-nonsusceptible isolates of the family Enterobacte-
riaceae from >64 mg/liter to 0.125 mg/liter (6). While these in
vitro studies were conducted using a fixed AAI101 concentration
of 8 mg/liter, it was unclear which concentration of AAI101 most
appropriately predicts activity for this combination at the doses
under investigation in the clinic. We sought to evaluate the effi-
cacy of simulated human doses of cefepime-AAI101. Using the
neutropenic murine thigh infection model and a selection of re-
cent clinical multidrug-resistant isolates of the Enterobacteriaceae,
we evaluated the pharmacodynamics of this B-lactam—3-lacta-
mase inhibitor combination and obtained insights into the in vitro
MIC methodology that best predicts the in vivo activity of the
combination product.
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MATERIALS AND METHODS

Antimicrobial test agent. Commercially available cefepime (Bristol-My-
ers Squibb, Princeton, NJ) was obtained from the Hartford Hospital Phar-
macy Department (Hartford, CT) and utilized for all in vivo studies. An-
alytical-grade cefepime (Sigma-Aldrich, St. Louis, MO) was utilized for
MIC determinations. Analytical-grade AAI101 (weight purity, 95.7%)
was supplied by Allecra Therapeutics SAS (St-Louis, France). Vials of
cefepime for clinical use were reconstituted as described in the prescribing
information and diluted as appropriate to achieve the desired concentra-
tions; analytical cefepime and AAI101 powders were weighed in quantities
sufficient to achieve the required concentrations and reconstituted imme-
diately prior to use.

Bacterial isolates. Three clinical isolates of Escherichia coli and 17
clinical isolates of Klebsiella pneumoniae were selected from the isolate
inventory of the Center for Anti-Infective Research and Development,
which contains organisms recently collected from 43 U.S. hospitals (7).
All isolates were maintained in double-strength skim milk (BD Biosci-
ences, Sparks, MD) at —80°C. Each isolate was subcultured twice on Tryp-
ticase soy agar with 5% sheep blood (BD Biosciences) prior to use.
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Susceptibility testing. MICs for cefepime and for cefepime-AAI101
were determined for each isolate by broth microdilution, as outlined by
the Clinical and Laboratory Standards Institute (CLSI) (8). For cefepime-
AAT101, doubling dilutions of cefepime were utilized in combination with
afixed AAI101 concentration of 1, 2, 4, 8, or 16 mg/liter. MIC values were
obtained for a minimum of three replicates, and the modal MIC is re-
ported.

All isolates were evaluated phenotypically for production of ESBLs
using methods described by the CLSI (9). Briefly, ceftazidime and cefo-
taxime MICs were determined with and without clavulanate; those iso-
lates that exhibited MIC shifts of =8-fold in the presence of clavulanate
were classified as ESBL producers.

Isolates nonsusceptible to meropenem (=4 mg/liter) were evaluated
for carbapenemase production using the CarbaNP test (10).

Protein binding studies. Free drug concentrations for cefepime were
calculated on the basis of previously reported protein binding values of
0% for mice (11) and 20% for humans (12).

AAI101 protein binding studies were conducted as three independent
tests using Amicon Centrifree micropartition devices (Millipore, Bedford,
MA) with 30,000-molecular-weight-cutoff filters, according to the man-
ufacturer’s instructions. Nonspecific binding of AAT101 to the filter device
was assessed using an aqueous solution of AAT101 at 50 mg/liter.

AAI101 concentrations of 200, 50, and 5 mg/liter were evaluated in
freshly collected, pooled mouse plasma and human plasma. Solutions of
AAT101 in plasma were heated at 37°C in a shaking water bath for 10 min,
followed by centrifugation for 45 min at 10°C and 2,000 X g. Collection of
blood for these purposes was reviewed and approved by the Hartford
Hospital’s Institutional Review Board, and consent was obtained prior to
collection.

Percent protein binding at each prepared concentration was calcu-
lated from the equation [(S — SUF)/S] X 100, where S is the AAI101
concentration in the initial plasma solutions and SUF is the AAI101 con-
centration in the filtrate.

Neutropenic thigh infection model. Pathogen-free female ICR mice,
each weighing approximately 25 g, were acquired from Harlan Sprague-
Dawley, Inc. (Indianapolis, IN) and utilized throughout these experi-
ments. Prior to experimentation, the protocol was reviewed and approved
by the Hartford Hospital Institutional Animal Care and Use Committee.
Animals were provided food and water ad libitum and maintained and
used in accordance with National Research Council recommendations.
Mice were rendered neutropenic with intraperitoneal injections of 150
and 100 mg/kg of body weight of cyclophosphamide (Cytoxan; Bristol-
Myers Squibb, Princeton, NJ) at 4 days and 1 day, respectively, prior to
infection. Three days before infection mice also received a single intraper-
itoneal injection of 5 mg/kg of uranyl nitrate, which produces a predict-
able degree of renal impairment to aid in humanizing the drug regimens
(13). Two hours prior to initiation of antimicrobial therapy, each thigh
was inoculated intramuscularly with 0.1 ml of a saline suspension con-
taining approximately 10® CFU of the test isolate.

Development of humanized dosing regimens. We determined a dos-
ing regimen in mice simulating the fraction of the dosing interval during
which free drug concentrations were above the MIC (fT' > MIC) observed
in humans given cefepime at 2 g every 8 h (q8h) as a 30-min infusion alone
or combined with AAI101 at 0.5 g q8h as a 30-min infusion (cefepime-
AAT101). Exposures to cefepime and to AAI101 represented the median
concentration-time profiles observed in a study with healthy volunteers
(14).

First, single-dose studies with cefepime and with cefepime-AAI101
were performed using thigh-infected neutropenic mice. Animals were
dosed with a single weight-based subcutaneous injection (0.2 ml) of the
study drug(s), and groups of six mice were euthanized at eight time points
over the following 8 h. Blood samples were taken via cardiac puncture,
and serum was stored at —80°C until analysis. Cefepime concentrations
were analyzed at the Center for Anti-Infective Research and Development
(Hartford, CT) using a validated high-performance liquid chromatogra-
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phy assay (15), whereas AAI101 concentrations were quantified using a
validated liquid chromatography-tandem mass spectrometry protocol at
the Aptuit Center for Drug Discovery & Development (Verona, Italy).
Intraday and interday coefficients of variation for all high and low check
samples for each assay were =5.9%.

Pharmacokinetic parameters for single doses of cefepime and of
cefepime-AAI101 were calculated by nonlinear least-squares techniques
(WinNonlin, version 5.0.1; Pharsight, Mountain View, CA) using first-
order input and elimination. Compartment model selection and weight-
ing schemes were based on visual inspection of the fit and use of the
correlation between observed and calculated concentrations.

Using the pharmacokinetic parameters derived in single-dose studies,
regimens in mice were constructed to simulate the free drug exposure
profile for humans given cefepime or cefepime-AAI101. Prior to use of
these regimens in the pharmacodynamic analyses, confirmatory pharma-
cokinetic studies were undertaken in infected mice, and assessments of
fT > MIC were made from the resulting concentration-time profiles. For
these studies, infected neutropenic mice were dosed with the regimens
calculated as described above, and groups of six mice were euthanized at
four time points throughout the first dosing interval (i.e., 8 h) to confirm
target exposures.

In vivo efficacy. The 20 Enterobacteriaceae strains were used to infect
groups of three mice each. At 2 h after inoculation, mice were treated with
humanized regimens of cefepime or cefepime-AAI101. All doses were
administered as 0.2-ml subcutaneous injections. To serve as control ani-
mals, an additional group of mice was administered normal saline at the
same volume and frequency and by the same route. Thighs from all ani-
mals were harvested at 24 h after initiation of therapy. The harvesting
procedure for all study mice began with euthanasia by CO, exposure,
followed by cervical dislocation. After sacrifice, thighs were removed and
homogenized individually in normal saline. For determinations of the
numbers of CFU, serial dilutions of thigh homogenates were spread onto
Trypticase soy agar with 5% sheep blood using a spiral plater. In addition
to the aforementioned treatment and control groups, another group of
three infected but untreated mice was harvested at the initiation of dosing
and served as a 0-h control. Efficacy, expressed as the change in bacterial
density, was determined by calculation of the change in the log,; , number
of CFU obtained in mice after 24 h of treatment from the densities ob-
served in the 0-h control animals.

Pharmacodynamic analyses. In an effort to delineate which in vitro
MIC methodology was most predictive of in vivo activity, plots were made
of fT > MIC as a function of efficacy with MIC data for each fixed AAI101
concentration (1, 2, 4, 8, and 16 mg/liter). These plots were fitted to the
sigmoidal maximume-effect inhibitory model (Phoenix 32 WinNonlin,
version 6.3; Pharsight, Mountain View, CA), and coefficients of determi-
nation were evaluated. Efficacy targets identified from each profile were
considered in the context of known values of cefepime monotherapy.

RESULTS

Bacterial isolates. The phenotypic profiles of the 20 selected K.
pneumoniae and E. coli strains toward cefepime and cefepime-
AAT101 at various fixed concentrations of AAI101 and compara-
tor agents are shown in Table 1. The studied strains were quite
resistant to the comparator agents, and 16 of the 20 strains pro-
duced carbapenemases. Cefepime-AAI101 MICs decreased with
increasing concentrations of AAI101 (over the range from 1 to 16
mg/liter) for most strains, demonstrating a concentration depen-
dence of AAT101 on restoration of the antibacterial activity of the
cephalosporin.

Protein binding studies. Negligible protein binding was ob-
served for AAI101 across the range of AAI101 concentrations used
in both mouse and human plasma. Nonspecific binding studies
revealed no binding of AAI101 to the filter device. On the basis of
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TABLE 1 Phenotypic data for the E. coli and K. pneumoniae isolates studied during in vivo efficacy experiments”

MIC (mg/liter)

FEP-AAI”
Isolate 1 mg/liter 2 mg/liter 4 mg/liter 8 mg/liter 16 mg/liter FEP TZP MEM CIP TOB
K. pneumoniae C13-10° 32 16 8 2 0.13 64 >256 16 >16 32
K. pneumoniae C16-9* >64 16 4 2 2 >64 >256 1 >16 16
K. pneumoniae C22-6 8 8 4 4 2 8 >256 0.25 4 0.5
E. coli C22-30° 32 32 32 4 0.5 32 >256 16 >64 16
E. coli C16-4° >64 >64 64 8 1 >64 >256 16 1 64
K. pneumoniae C31-2¢ >64 32 8 8 2 >64 >256 32 >16 >64
K. pneumoniae C31-14° 16 16 8 8 0.25 >64 >256 64 >16 0.5
K. pneumoniae C37-25° 64 32 32 8 1 >64 >256 32 >16 32
K. pneumoniae C4-25° 32 32 16 16 1 64 >256 64 >16 16
K. pneumoniae C21-22¢ >64 >64 32 16 16 >64 >256 32 >64 32
K. pneumoniae C31-18° >64 >64 64 16 0.5 >64 >256 32 >16 16
K. pneumoniae C37-28° >64 >64 16 16 0.25 >64 >256 16 >16 16
K. pneumoniae C6-5° >64 >64 64 32 1 >64 >256 32 >16 32
K. pneumoniae C13-25 32 32 32 32 4 >64 256 >64 2 16
K. pneumoniae C19-1° 64 64 64 32 2 >64 >256 16 >64 32
K. pneumoniae C30-5° 64 64 32 32 16 >64 >256 64 >16 32
E. coli C3-14 >64 >64 >64 64 1 >64 >256 4 4 64
K. pneumoniae C30-27¢ >64 >64 >64 64 64 >64 >256 >64 >16 32
K. pneumoniae C4-10° >64 >64 >64 >64 >64 >64 >256 >64 >16 32
K. pneumoniae C8-9° >64 >64 >64 >64 64 >64 >256 >64 >16 32

“ FEP-AAI cefepime-AAI101; CIP, ciprofloxacin; FEP, cefepime; MEM, meropenem; TOB, tobramycin; TZP, piperacillin-tazobactam.

b The fixed concentrations of AAT101 utilized during MIC determination are indicated.
¢ Carbapenemase producer.
4 ESBL producer.

these findings, at all concentrations AAI101 was assumed to be
100% unbound.

Development of humanized dosing regimens. The pharma-
cokinetics of cefepime and AAI101 were well described using a
one-compartment model with first-order input and elimination.
The final simulated human regimens consisted of two doses dur-
ing each 8-h dosing interval (i.e., 6 doses total for the 24-h study
duration). Figure 1 shows the free drug pharmacokinetic profile of
cefepime alone in mice and humans, whereas the corresponding

—— Cefepime Human
——— Cefepime Mouse Predicted

100 4 ®  Cefepime Mouse Observed

Concentration (mg/L)

1 T T T T T T T 1

0 1 2 3 4 5 6 7 8
Time (h)

FIG 1 Free concentration-time profiles for the simulated human regimen of
cefepime at 2 g every 8 h (30-min infusion) in mice compared with those in
humans. Symbols represent means * SDs.
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profile for cefepime-AAI101 is shown in Fig. 2. Of note, the addi-
tion of AAI101 did not alter the pharmacokinetics of cefepime. As
anticipated on the basis of the similarities of the pharmacokinetic
profiles, cefepime fI' > MICs in mice and humans were compa-
rable (Table 2).

In vivo efficacy. In these neutropenic animals, 0-h control
mice displayed a mean * standard error bacterial density of 5.9 =
0.1 log,, CFU, which increased by an average of 2.7 = 0.1 log;,
CFU in untreated mice after 24 h. For cefepime monotherapy,
efficacy (—0.6 = 0.1 log,, CFU) was observed for three isolates

Cefepime Human
Cefepime Mouse Predicted
[ ] Cefepime Mouse Observed
AAI101 Human

AAI101 Mouse Predicted
AAI101 Mouse Observed

100 +

Concentration (mg/L)

Time (h)

FIG 2 Free concentration-time profiles for the simulated human regimen of
cefepime-AAI101 at 2 g/0.5 g every 8 h (30-min infusion) in mice compared
with those in humans. Symbols represent means = SDs.
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TABLE 2 Simulated human fT' > MIC profile for cefepime at 2 g q8h in
humans compared to that observed in mice

Cefepime fT > MIC (%)

MIC (mg/liter) Human Mouse?
4 100 100

8 84 83

16 61 65

32 39 38

64 16 20

128 1 1

“ This profile is similar in mice irrespective of AAI101 administration.

with cefepime MICs of 8, 32, and >64 mg/liter, whereas increases
in bacterial density similar to those in control animals (2.3 = 0.2
log,, CFU) were noted for the remaining 17 strains, all with
cefepime MICs of =64 mg/liter (Fig. 3). Cefepime-AAI101 treat-
ment resulted in reductions in bacterial density of =0.5 log,, CFU
for 12 of the 20 strains tested and reductions of =1 log,, CFU for
6 of these. Increases in bacterial density were observed for only
four strains, three of which had cefepime-AAI101 MICs of =64
mg/liter, irrespective of the AAI101 concentration. Figure 3 gives a
representation of these data, in which MICs were determined us-
ing a fixed AAI101 concentration of 8 mg/liter.
Pharmacodynamic analyses. The results of the pharmacody-
namic analyses are shown in Fig. 4A to E. Coefficients of determi-
nation (R? values) increased with increasing fixed concentrations
of AAT101 (R* range, 0.319 to 0.722), suggesting that MICs deter-
mined with lower fixed concentrations of AAI101 were not pre-
dictive of the in vivo activity of a cefepime-AAI101 regimen of 2
g/0.5 g q8h. There was no appreciable difference in the coefficient

Efficacy of Cefepime and Cefepime-AAI101

of determination between fixed AAI101 concentrations of 8 mg/
liter and 16 mg/liter.

DISCUSSION

In light of increasing resistance to currently available antimicro-
bials, new therapeutic options for Gram-negative organisms are
urgently needed. For Enterobacteriaceae, the high prevalence of
B-lactamase production makes addition of a novel B-lactamase
inhibitor to a new or marketed B-lactam an attractive option for
combating these organisms. AAI101 is one such B-lactamase in-
hibitor with an extended spectrum of activity and currently is in
clinical development as a combination with cefepime. Although
coverage of cefepime-AAI101 against Gram-negative organisms is
not restricted to isolates in the Enterobacteriaceae (4), this partic-
ular study focused on an ensemble of predominantly carbapen-
emase-producing, multidrug-resistant K. pneumoniae and E. coli
strains. Using the murine thigh infection model, we found that
treatment with cefepime-AAI101 was effective against most of the
strains examined, many of which were identified phenotypically
to be carbapenemase producers, whereas cefepime monotherapy
was not effective.

The MICs of cefepime-AAI101 were determined with various
fixed concentrations of AAI101. Although cefepime MICs for 18
of the 20 strains were =64 mg/liter, addition of AAI101, even ata
concentration as low as 1 mg/liter, enhanced cefepime potency. As
expected on the basis of the high prevalence of B-lactamase pro-
duction by these strains, cefepime-AAI101 MICs decreased with
increasing fixed concentrations of AAI101. Severalfold decreases
in the MICs were observed for most strains when AAI101 concen-
trations were =4 mg/liter, concordant with the findings of previ-
ous studies using genotyped isogenic strains of E. coli K-12 (5) and
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FIG 3 Comparative efficacy of simulated human doses of cefepime at 2 g q8h as monotherapy or in combination with AAI101 against Enterobacteriaceae in the
neutropenic thigh infection model. Bars represent means * SDs. KP, K. pneumoniae; EC, E. coli; FEP, cefepime; AAI, AAI101.
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FIG 4 Pharmacodynamic profile of humanized cefepime-AAI101 (FEP/AAI) at 2 g/0.5 g against a distribution of Enterobacteriaceae sorted by cefepime-AAI101
MICs determined with fixed AAI101 concentrations of 1 mg/liter (A), 2 mg/liter (B), 4 mg/liter (C), 8 mg/liter (D), or 16 mg/liter (E). Symbols represent

means = SDs.

clinical isolates of Gram-negative bacilli (4). When evaluating
cefepime-AAI101 MICs with fixed AAILI01 concentrations of 4
and 8 mg/liter and assuming a susceptibility breakpoint of 2 mg/
liter, Mushtaq and colleagues (4) reported 75% and 80% suscep-
tibility, respectively, for a challenge panel of 61 clinical isolates
(producers of ESBLs and KPC, AmpC, and OXA enzymes; porin
mutants; upregulated effluxers), whereas the rate of susceptibility
to cefepime alone was 28%. In our study, 5 organisms retained
cefepime-AAI1I01 MICs of =16 mg/liter, despite increasing
AAT101 concentrations. Although each of these organisms was
characterized phenotypically as a carbapenemase producer, their
specific genotypic profiles have not been confirmed.

The focus of the current study was to cover a broad range of
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MICs encompassing the pharmacodynamic spectrum of drug ac-
tivity and drug failure. Therefore, the cefepime or cefepime-
AAT101 MIC distributions for the strain panel used in this study
are not representative of the cefepime or cefepime-AAI101 MIC
distributions that would be encountered in the clinic. To identify
organisms with cefepime-AAI101 MICs in the range of 2 to >64
mg/liter, we concentrated on strains that were cefepime and/or
meropenem nonsusceptible. As such, of the 20 clinical isolates
examined in vivo, 19 (95%) were resistant to cefepime and 18
(90%) were resistant to meropenem. Compared with recent data
on the surveillance of respiratory E. coli and K. pneumoniae iso-
lates collected from the United States, Europe, and the Mediter-
ranean region showing cefepime and meropenem resistance
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ranges of 9.1 to 9.6% and 0.5 to 6.9%, respectively, the strains
selected here fell at the extreme upper end of the MIC distribution.

These high rates of cefepime resistance in vitro translated into
minimal in vivo activity of this cephalosporin alone, as cefepime
treatment resulted in reductions in bacterial density after 24 h for
only three strains. Addition of 0.5 g of AAI101 to cefepime re-
sulted in decreased bacterial densities for 16 of the 20 strains. An
effort was made to correlate in vivo efficacy with in vitro cefepime-
AAI101 MIC determinations under different testing conditions.
When evaluating efficacy as a function of fT' > MIC, the correla-
tion was enhanced with increasing fixed AAI101 concentrations in
vitro (Fig. 4). Given that the target peak and trough concentrations
of humanized 0.5 g AAI101 were 33.5 mg/liter and 1.1 mg/liter,
respectively, a fixed concentration of 1 mg/liter and, perhaps, one
of 2 mg/liter, for which coefficients of determination (R?) were
0.319 and 0.422, respectively, would not be expected to be predic-
tive of activity, as these data suggest (Fig. 4A and B). On the op-
posite end of the AAI101 concentration range studied, AAI101
concentrations of >16 mg/liter were present for only 1.2 h of the
8-h dosing interval. When this is coupled with the observation
that, because of the considerable decrease in in vitro MICs ob-
served, 100% fT > MIC yielded changes in bacterial density rang-
ing from of an increase of 1.1 log,, CFU to a decrease of 1.9 log,,
CFU, this suggests that a fixed concentration of 16 mg/liter like-
wise is not highly predictive of in vivo activity for this cefepime-
AAI101 dose, even though it has a marginally higher R* value (Fig.
4E). Fixed AAII01 concentrations of 4 mg/liter and 8 mg/liter
(Fig. 4C and D) had relatively high coefficients of determination
(0.642 and 0.722, respectively) and pharmacodynamic profiles
similar to what might be expected for cefepime alone. Previous
studies with other B-lactam—f3-lactamase inhibitor combinations
have indicated that, once threshold B-lactamase inhibitor concen-
trations have been achieved, pharmacodynamics are predicated
by the parent B-lactam (16-19). All things considered, these data
suggest that the MICs determined using a fixed concentration of 8
mg/liter of AAI101 correlate well with the in vivo activity of the
studied regimen.

When considering the pharmacodynamic profile for cefepime-
AAT101 when MICs were determined with a fixed AAI101 concen-
tration of 8 mg/liter, humanized regimens achieved bacterial re-
ductions against all isolates with MICs of =16 mg/liter (fT > MIC,
=65%) and for four of eight isolates with MICs of =32 mg/liter
(fT > MIC, =38%). This break in activity is consistent with the
pharmacodynamics of cephalosporin monotherapy, where fI' >
MIC targets of approximately 60% are required for optimal out-
comes (20, 21).

In conclusion, AAI101 is an extended-spectrum B-lactamase
inhibitor that restores the in vitro and in vivo activity of cefepime.
While the appropriate fixed concentration of AAI101 to be used
for MIC studies had not been established previously, in vivo phar-
macodynamics suggest that a fixed concentration of 8 mg/liter of
AAI101 is most predictive of efficacy for a human dose of 2 g/0.5 g
cefepime-AAI101 administered q8h. Given the high prevalence of
B-lactamase production among Gram-negative bacteria, these re-
sults support the continued development of cefepime-AAI101 for
the treatment of infections caused by these challenging pathogens.
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