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This study aimed to determine the efficacy of human-simulated plasma exposures of 2 g ceftazidime plus 0.5 g avibactam every 8
h administered as a 2-h infusion or a ceftazidime regimen that produced a specific epithelial lining fluid (ELF) percentage of the
dosing interval in which serum free drug concentrations remain above the MIC (fT>MIC) against 28 Pseudomonas aeruginosa
isolates within a neutropenic murine pneumonia model and to assess the impact of host infection on pulmonary pharmacoki-
netics. The fT>MIC was calculated as the mean and upper end of the 95% confidence limit. Against the 28 P. aeruginosa strains
used, the ceftazidime-avibactam MICs were 4 to 64 �g/ml, and those of ceftazidime were 8 to >128 �g/ml. The change in log10

CFU after 24 h of treatment was analyzed relative to that of 0-h controls. Pharmacokinetic studies in serum and ELF were con-
ducted using ceftazidime-avibactam in infected and uninfected mice. Humanized ceftazidime-avibactam doses resulted in signif-
icant exposures in the lung, producing reductions of >1 log10 CFU against P. aeruginosa with ceftazidime-avibactam MICs of
<32 �g/ml (ELF upper 95% confidence limit for fT>MIC [ELF fT>MIC] of >19%), except for one isolate with a ceftazidime-
avibactam MIC of 16 �g/ml. No efficacy was observed against the isolate with a ceftazidime-avibactam MIC of 64 �g/ml (ELF
fT>MIC of 0%). Bacterial reductions were observed with ceftazidime against isolates with ceftazidime MICs of 32 �g/ml (ELF
fT>MIC of >12%), variable efficacy at ceftazidime MICs of 64 �g/ml (ELF fT>MIC of >0%), and no activity at a ceftazidime
MIC of 128 �g/ml, where the ELF fT>MIC was 0%. ELF fT>MICs were similar between infected and uninfected mice. Ceftazi-
dime-avibactam was effective against P. aeruginosa, with MICs of up to 32 �g/ml with an ELF fT>MIC of >19%. The data sug-
gest the potential utility of ceftazidime-avibactam for treatment of lung infections caused by P. aeruginosa.

Pseudomonas aeruginosa is a Gram-negative pathogen isolated
in health care-associated and ventilator-associated pneumo-

nia (1). These difficult to treat infections create challenges, be-
cause many antibiotics used against this organism have reduced
potency and low concentrations in the lungs; thus, achieving op-
timal exposures is challenging (2, 3). Furthermore, more under-
standing is needed with emerging compounds about the pharma-
codynamic targets needed at this site of infection.

Significant interest has been given to newer �-lactamase inhib-
itors paired with a �-lactam backbone. One of these compounds is
avibactam, a novel non-�-lactam �-lactamase inhibitor that pro-
tects �-lactams from class A, class C, and some class D �-lactama-
ses. The combination of ceftazidime-avibactam has been shown to
provide enhanced potency compared with ceftazidime alone
against a variety of Gram-negative pathogens. One study evalu-
ated ceftazidime-avibactam against P. aeruginosa isolates from
clinical specimens in France and found the MICs that inhibited
50% and 90% of the organisms (MIC50 and MIC90, respectively)
to be 4 and 8 �g/ml, respectively (4). On the other hand, the
MIC50 and MIC90 for ceftazidime alone against the same sample of
isolates were 8 and 64 �g/ml, respectively (4). Similar distribu-
tions of activities, with a ceftazidime-avibactam MIC90 of 8 �g/ml
and a ceftazidime MIC90 of 32 �g/ml, were found in a study of
clinical isolates of P. aeruginosa in Canada (5). More recently, our
group has described the activity of ceftazidime-avibactam com-
pared with that of ceftazidime monotherapy within a P. aeruginosa
murine thigh infection model (6). In that study, which evaluated
human-simulated plasma exposures of ceftazidime-avibactam,
predictable activity was observed against isolates with MICs of
�16 �g/ml, where the pharmacodynamic target of interest, the

percentage of the dosing interval in which serum free drug con-
centrations remain above the MIC (fT�MIC), was 62%.

In the clinic, ceftazidime-avibactam has been shown to be
effective and well tolerated. In a phase II study evaluating ceftazi-
dime-avibactam with metronidazole against meropenem in pa-
tients with complicated intra-abdominal infections, ceftazidime-
avibactam produced similar results to meropenem, with 91.2 and
93.4% of patients, respectively, demonstrating a favorable clinical
response at the test of cure visit (7). P. aeruginosa was isolated in 10
patients, 5 of whom received ceftazidime-avibactam and metro-
nidazole and 5 of whom received meropenem. All had positive
clinical responses. Similar results were observed in another phase
II study evaluating ceftazidime-avibactam against imipenem-
cilastatin in the treatment of complicated urinary tract infections
(8). In this study, the favorable microbiologic response was 70.4%
for patients receiving ceftazidime-avibactam versus 71.4% for pa-
tients receiving imipenem-cilastatin.

Ceftazidime itself is clinically effective against Gram-negative
bacteria, including P. aeruginosa strains causing nosocomial
pneumonia (1); more knowledge is needed to understand the po-
tential role of ceftazidime-avibactam in this setting. This study
therefore sought to evaluate the effect of the host’s infection status
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on the pulmonary pharmacokinetics of ceftazidime-avibactam in
the background of a murine model of simulated human pharma-
cokinetics (6) and to describe the activities of ceftazidime-avibac-
tam and ceftazidime against highly resistant clinical isolates of P.
aeruginosa in a lung infection model.

MATERIALS AND METHODS
Antimicrobial test agents. Analytical-grade ceftazidime (Sigma-Aldrich,
St. Louis, MO) and avibactam (provided by AstraZeneca Pharmaceuti-
cals, Waltham, MA) were corrected for potency and utilized for all in vitro
analyses. Analytical-grade ceftazidime and avibactam powders were
weighed in a quantity sufficient to achieve the required concentrations
and reconstituted immediately prior to use. For in vivo experimentation,
commercially available ceftazidime (Fortaz, lot no. L716; GlaxoSmith-
Kline, Philadelphia, PA) was obtained from the Hartford Hospital Phar-
macy Department, Hartford, CT, and analytical-grade avibactam was uti-
lized. Clinical vials of ceftazidime were reconstituted as described in the
package insert. Drug dosing solutions of ceftazidime and ceftazidime-
avibactam were diluted in 0.9% normal saline to achieve the desired con-
centrations.

Bacterial isolates and susceptibility testing. A total of 28 clinical iso-
lates of P. aeruginosa, provided by AstraZeneca Pharmaceuticals and the
Center for Anti-Infective Research and Development (CAIRD), were uti-
lized for these studies. MICs of ceftazidime and ceftazidime-avibactam
were determined for each isolate by the broth microdilution methodology
as outlined by the Clinical and Laboratory Standards Institute, and a min-
imum of five replicates and modal MICs were determined (9). For cefta-
zidime-avibactam, doubling dilutions of ceftazidime were utilized in
combination with a fixed concentration of 4 �g/ml of avibactam.

Neutropenic lung infection model. Pathogen-free female ICR mice
weighing approximately 25 g were acquired from Harlan Laboratories
(Indianapolis, IN). This study was reviewed and approved by the Hartford
Hospital Institutional Animal Care and Use Committee. Animals were
maintained and used in accordance with National Research Council rec-
ommendations and were provided food and water ad libitum. Mice were
rendered neutropenic by administering intraperitoneal injections of cy-
clophosphamide (Baxter, Deerfield, IL) at doses of 250 and 100 mg/kg
body weight 4 days and 1 day, respectively, prior to inoculation. Uranyl
nitrate at a dose of 5 mg/kg was also administered 3 days prior to inocu-
lation to induce renal impairment. Mice were anesthetized with isoflurane
and inoculated with 0.05 ml of a 107-CFU/ml suspension of the infecting
P. aeruginosa isolate in 3% porcine stomach mucin (Sigma-Aldrich, St.
Louis, MO). The inoculum was administered into the mouths of the mice
while blocking their nares to induce aspiration (10).

Confirmatory pharmacokinetic studies. A dosing regimen previ-
ously described by our group was used for the ceftazidime-avibactam and
ceftazidime human simulated regimens (6). Confirmatory pharmacoki-
netic studies were done to verify concentrations in a murine lung infection
model similar to those seen in a murine thigh model. Briefly, these regi-
mens were derived from a human pharmacokinetic model based on phase
I and phase II clinical data (11). The time course of free plasma concen-
trations was an average of those predicted to occur in humans following
the administration of 2 g ceftazidime plus 0.5 g avibactam every 8 h as a
2-h infusion. For free drug calculations, protein binding values of 26%
and 15% were used for ceftazidime in mice and humans, respectively (6,
11). These values for avibactam were 10% and 8%, respectively (6, 11).
The ceftazidime-avibactam murine free drug serum concentration-time
profile was further defined over the entire 24-h experiment by sampling at
specific time points. Studies were conducted as described above, and
blood was collected via cardiac puncture. The fT�MIC was calculated
over the three dosing intervals. Serum samples were separated by centrif-
ugation and stored at �80°C until analysis. The mean fT�MIC was then
calculated over the entire experiment.

During confirmatory pharmacokinetic studies, concentrations in the
epithelial lining fluid (ELF) were measured over the third interval, and the

mean ELF fT�MIC was calculated using time points over the third inter-
val of the experiment (i.e., 16 to 24 h). Protein binding was assumed to be
negligible in the ELF based on previous reports (12). Given that the ELF
fT�MIC is calculated using a composite of data derived from multiple
animals and given the pharmacokinetic variability between animals, the
upper 95% confidence limit of the ELF fT�MIC was also calculated to
describe the upper end of the population range. ELF was collected via
bronchoalveolar lavage (BAL), which was performed by inserting a cath-
eter into the trachea and instilling four aliquots of 0.4 ml normal saline
followed by immediate removal of the fluid. Blood samples were also
obtained as described above. Serum and BAL samples were separated by
centrifugation and stored at �80°C until analysis. In order to calculate the
ELF concentrations, serum and BAL fluid samples were also utilized for
urea determination (Teco Diagnostics blood urea nitrogen [BUN] re-
agent set), as previously described (13). The ceftazidime and avibactam
concentrations in ELF were calculated using the equation CAZBAL �
(ureaserum/ureaBAL). The term “CAZBAL” represents the ceftazidime or
avibactam concentration within the BAL fluid, and “ureaserum” and
“ureaBAL” represent the concentrations of urea in the serum and BAL
fluid, respectively.

Directed ceftazidime pharmacokinetic studies. Given the potency of
ceftazidime-avibactam and that the MIC90 against P. aeruginosa is �8
�g/ml, there were limited isolates available to test at the high end of the
MIC distribution (i.e., �64 �g/ml). Therefore, we used ceftazidime as a
surrogate to describe efficacy, as this had been shown in a previous study
to correlate well with fT�MIC efficacy targets derived for ceftazidime-
avibactam against P. aeruginosa (6). These studies were conducted to de-
sign a regimen in mice that resulted in a sufficiently low ELF fT�MIC so
that we were able to observe a loss of efficacy within the lung infection
model. Mice were prepared as described above, and serum and ELF were
collected to measure ceftazidime concentrations. These pharmacokinetic
studies were conducted over the third interval of the experiment (i.e., 16
to 24 h).

In vivo samples. Ceftazidime concentrations in serum were analyzed
at CAIRD (Hartford, CT) using a previously described high-performance
liquid chromatography assay (14). Avibactam concentrations were deter-
mined by Eurofins Medinet, Inc. (Chantilly, VA), using a previously de-
scribed liquid chromatography-tandem mass spectrometry (LC-MS/MS)
assay (15). Urea concentration determination was assayed at CAIRD
(Hartford, CT).

In vivo efficacy. Twenty-eight P. aeruginosa isolates were used in the
experiments. Two hours after inoculation, groups of six mice received
predetermined ceftazidime-avibactam or ceftazidime doses administered
as 0.2-ml subcutaneous injections. Control animals were administered
normal saline at the same volume, route, and frequency as the treatment
regimens. A group of six mice were sacrificed just prior to the initiation of
therapy (0-h control animals) to serve as a baseline measurement of lung
bacterial density. All other control and treatment mice were euthanized 24
h after initiation of therapy. Mice that did not survive to the end of the
experiment (24 h) had their lungs removed at the time of expiration.
Following sacrifice, lungs were aseptically harvested, rinsed with normal
saline, and then homogenized in 1.0 ml of normal saline. Serial dilutions
of lung homogenate were plated onto 5% sheep blood agar and Trypticase
soy agar and incubated at 37°C for 24 h. The change in bacterial density
was calculated as the difference in log10 CFU from ceftazidime-avibac-
tam- or ceftazidime-treated mice after 24 h from the level in the 0-h
control animals.

For nine isolates (ceftazidime-avibactam MICs of 4 to 16 �g/ml), a
phenotypic assessment of resistance was conducted by plating the lung
homogenate on blood agar plates containing 32 �g/ml of ceftazidime and
4 �g/ml of avibactam and incubating the plates overnight.

Pharmacokinetic studies of host infection status. Pharmacokinetic
studies were performed with ceftazidime-avibactam, using the human
simulated dosing regimen (6), administered to both infected and unin-
fected mice to determine if the host’s infection status has an impact on the
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pulmonary pharmacokinetic profile. Utilizing the BAL concentration-
time profile of the mean data, fT�MICs were also compared for infected
and uninfected mice.

RESULTS
Bacterial isolates. The phenotypic profiles for the P. aeruginosa
isolates used in this study are listed in Table 1. There was little
variability between the five individually prepared replicates of the
MIC test for each isolate; thus, the modal MIC has been utilized as
the best estimate of in vitro potency using conventional MIC test-
ing methodology.

Ceftazidime-avibactam confirmatory pharmacokinetic stud-
ies. The free drug plasma concentration-time profile for 2 g cefta-
zidime– 0.5 g avibactam administered as a 2-h infusion every 8 h in
humans and free drug serum concentration-time profile in mice
are shown in Fig. 1. The ceftazidime-avibactam ELF concentra-
tion-time profile in mice is shown in Fig. 2. The associated ELF
pharmacodynamic parameters fT�MIC and the upper 95% con-
fidence limit of fT�MIC are described in Table 2. The mean se-
rum fT�MIC is also described in Table 2 (6).

Directed ceftazidime pharmacokinetic determination. The
drug concentrations in ELF (mean � standard deviation [SD])
after administration of the ceftazidime regimen at 17, 18.5, and 24
h were 19.13 � 11.91, 33.74 � 3.97, and 5.45 � 3.35 �g/ml, re-
spectively. The ELF fT�MIC was calculated and is described in
Table 2.

In vivo efficacy of ceftazidime-avibactam. The mean � SD
bacterial density for the 0-h neutropenic control mice at the start
of dosing was 5.98 � 0.44 log10 CFU. The mean bacterial density
of the 24-h control mice increased to 9.13 � 0.80 log10 CFU.
Seventy-four percent of control mice did not survive the entire 24
h; hence, their lungs were harvested at the time of expiration.
Bacterial densities from these animals were found to be similar to

TABLE 1 Phenotypic data for the 28 P. aeruginosa isolates utilized
during in vivo efficacy studies of ceftazidime-avibactam and ceftazidime

P. aeruginosa isolatea

MIC (�g/ml)b:

CAZ-AVI CAZ

PSA 22 4 64
PSA 971 4 16
PSA 1383* 4 64
PSA 1384* 4 64
PSA 37-8 4 64
PSA 856 8 8
PSA 1382* 8 128
PSA 1386* 8 128
PSA 1387* 8 32
PSA 1388* 8 128
PSA 1389* 8 64
PSA 4-32 8 32
PSA 4-39 8 32
PSA 2-69 8 64
PSA 8-16 8 64
PSA 24-2 8 32
PSA 28-19 8 128
PSA 968 16 32
PSA 1391* 16 128
PSA 1394* 16 64
PSA 4-36 16 64
PSA 4-84 16 64
PSA 1-25 16 128
PSA 1-29 16 32
PSA 3-9 16 �128
PSA 11-54 32 32
PSA 7-6 32 128
PSA 14-28 64 128
a Asterisks indicate isolates used to assess development of resistance.
b CAZ, ceftazidime; AVI, avibactam.

FIG 1 Serum concentration-time profile after human simulated plasma doses of 2 g ceftazidime– 0.5 g avibactam every 8 h as a 2-h infusion in humans compared
with that observed in infected female ICR mice.

Efficacy of CAZ-AVI against P. aeruginosa in the Lung

March 2014 Volume 58 Number 3 aac.asm.org 1367

http://aac.asm.org


those in mice that did survive 24 h and were included in the data
analysis. The efficacy of ceftazidime-avibactam observed against
the P. aeruginosa isolates is depicted in Fig. 3. Activity was ob-
served with ceftazidime-avibactam against the P. aeruginosa iso-
lates with MICs of 32 �g/ml and less, with the exception of one
isolate at a MIC of 16 �g/ml. Activity was not observed against the
lone isolate with a MIC of 64 �g/ml. After the direct homogenate
had been plated onto drug-containing plates, no growth was ob-
served, signifying no development of resistance was present.

In vivo efficacy of directed ceftazidime. Respective bacterial
densities in control mice at the initiation of dosing were 5.89 �
0.30 log10 CFU, increasing to 8.75 � 0.93 log10 CFU after 24 h.
Isolates tested against ceftazidime had MICs between the range of
32 and 128 �g/ml. As illustrated in Fig. 4, activity was observed
against those isolates with MICs of 32 �g/ml. Efficacy was variable
against isolates with MICs of 64 �g/ml; three isolates for which the
ceftazidime MIC was 128 �g/ml displayed variable activity (a
log10-CFU change from �0.32 to �0.51) when the ceftazidime
monotherapy regimen was used.

Pharmacokinetic determination and host infection status.
The comparison of ELF drug concentrations between infected and
uninfected mice is shown in Fig. 5A for ceftazidime and B for
avibactam. In ELF, the pharmacodynamic drivers of efficacy,
fT�MIC for ceftazidime or fT�CT (threshold concentration) for
avibactam, were similar between infected and uninfected mice.

DISCUSSION

Ceftazidime-avibactam is a novel �-lactam �-lactamase inhibitor
currently being investigated for the treatment of serious infections
caused by Gram-negative pathogens, including P. aeruginosa.
Given its potent in vitro activity, we evaluated the efficacy of cef-
tazidime-avibactam within a murine lung infection model against
P. aeruginosa, a likely pathogen isolated within the lung.

Efficacy with ceftazidime-avibactam against P. aeruginosa was
observed in the murine lung infection model up to ceftazidime-
avibactam MICs of 32 �g/ml, where the serum fT�MIC was 32%
and the ELF fT�MIC was as high as 19%. No activity was observed
against a single isolate against which the ceftazidime-avibactam
MIC was 64 �g/ml. It is important to note that with conventional

doubling dilution MIC techniques, a single modal MIC may be
overly precise. The break in activity observed at an MIC of 64
�g/ml is likely to be somewhere between 32 and 64 �g/ml. Given
the limited isolates with ceftazidime-avibactam MICs higher than
32 �g/ml, ceftazidime was used to help predict the break in effi-
cacy, as this had been shown previously to be a good predictor of
ceftazidime-avibactam efficacy (6). With the ceftazidime directed
fT�MIC regimen, efficacy was observed against those isolates for
which the ELF fT�MIC was �12% and the serum fT�MIC was
�60%. At ceftazidime MICs of 64 and 128 �g/ml, variable to no
activity was observed where there was no appreciable fT�MIC in
the ELF. The serum fT�MIC at 64 �g/ml was 6%, suggesting the
necessary fT�MIC in the blood needed for activity is between 6
and 60%. Based on these observations, efficacy would be expected
when the ELF fT�MIC is less than the standard pharmacody-
namic target of 60% for �-lactams in the blood (16).

With the limited information available for ceftazidime-
avibactam pharmacodynamics in the lung at this time, the
pharmacodynamic targets of ceftazidime from other studies
were utilized to understand the potential efficacy of ceftazi-
dime-avibactam in humans. Muller and colleagues recently
published evidence to define the necessary pharmacodynamic
serum targets for ceftazidime in patients with nosocomial
pneumonia (17). This study utilized data from a multicenter
phase III study to evaluate the pharmacodynamic indices via a
population pharmacokinetic model and correlated those data
with microbiological outcome. The authors concluded that an
fT�MIC of �45% in serum would likely predict the microbi-
ological and positive clinical outcome in nosocomial pneumo-
nia. However, no information on pulmonary distribution was
provided. Boselli et al. described the pulmonary penetration of
ceftazidime following a 30-min infusion of 2 g and then a con-
tinuous infusion of 4 g over 24 h for at least 2 days (3). A total
of 15 patients with nosocomial pneumonia were enrolled and
equally distributed into three different time points. Samples
from plasma and BAL fluid were obtained simultaneously.
Penetration was calculated as the ratio of the concentration in
ELF to the free drug concentration in plasma and resulted in a

TABLE 2 Pharmacodynamic parameters for the ceftazidime-avibactam
and ceftazidime regimens used in the in vivo efficacy studies

Regimen and fT�MIC
typea

% with MIC (�g/ml):

4 8 16 32 64

Ceftazidime-avibactam
Serum, mean (6) 99 88 62 34 0

ELF
Mean 100 88 63 0 0
Upper 95% CL 100 100 63 19 0

Ceftazidime (directed)
Serum, mean 100 100 91 60 6

ELF
Mean 100 69 28 6 0
Upper 95% CL 100 100 34 12 0

a For each regimen, the mean ELF fT�MIC is reported, as well as the upper 95%
confidence limit (CL) and the mean serum fT�MIC for ceftazidime from the
ceftazidime-avibactam and ceftazidime (directed) regimens.

FIG 2 Epithelial lining fluid concentration-time profile after human simu-
lated plasma doses of 2 g ceftazidime– 0.5 g avibactam every 8 h as a 2-h
infusion in humans compared with that observed in infected female ICR mice.
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penetration of 20.6% � 8.9%. Coupling of the data derived
from Muller and Boselli, it is likely that the ceftazidime-avibac-
tam ELF fT�MIC required for activity within the lung is
	45%. A recent study by our group reported that an fT�MIC
in serum of 53% is needed for microbiologic success in patients
being treated with ceftazidime or cefepime for confirmed
Gram-negative ventilator-associated pneumonia (18). This is
concordant with our observations in the present study of the
activity of ceftazidime-avibactam in the lung against P. aerugi-
nosa, when the ELF fT�MIC was approximately 20% or higher
and the serum fT�MIC was 32%.

One unpublished study reported that the penetration of cefta-
zidime-avibactam into the lungs of healthy human volunteers was
approximately 30%, with a maximum concentration of drug in

serum (Cmax) in the ELF of 23.2 �g/ml after administration of 2 g
ceftazidime– 0.5 g avibactam every 8 h (19). Accepting that cefta-
zidime-avibactam penetrates into the ELF of humans, future stud-
ies will be necessary to confirm pharmacodynamic breakpoints in
patients.

Finally, the impact of infection status upon the pharmacoki-
netics of antibiotics is important. A previous assessment in an
animal model compared the penetration into the ELF of four fluo-
roquinolones in healthy and infected mice and found no differ-
ences between the groups (20). Additional work with ceftriaxone
demonstrated no difference in penetration (defined as the area
under the concentration-time curve [AUC] in the lung tissue or
serum) between infected and uninfected mice (21). Of note, in-
fected mice did display higher overall concentrations of ceftriax-
one in serum and ELF than did uninfected mice (21). More re-
cently, enhanced ELF penetration has been described for
tigecycline in infected tissue compared to that in healthy mice
(22). In our observations with ceftazidime-avibactam, we found
no difference in ELF concentrations between healthy and infected
female ICR mice. Similarly, little difference was observed in either
ceftazidime or avibactam ELF/plasma exposure ratios between in-
fected and uninfected mice when renal clearance was unimpaired
(23). When calculating the pharmacodynamic driver for �-lac-
tams, fT�MIC, there were slight numerical differences between
the infected and uninfected groups, but these were not deemed to
be significant as the differences occurred at MICs or concentra-
tions viewed as not pharmacodynamically relevant. While this
provides important information in the context of murine lung
pharmacokinetics, additional data are needed in patients to link
these animal data to the clinic.

Ceftazidime-avibactam demonstrated substantial activity in a
murine lung infection model against P. aeruginosa, with ceftazi-
dime-avibactam MICs up to 32 �g/ml, where the ELF fT�MIC
was �19% suggesting the required fT�MIC in the lung is less
than previously expected. Observations in the present study, a
recent murine dose fractionation study (24), and an ongoing clin-

FIG 3 Efficacy of human simulated serum doses of 2 g ceftazidime– 0.5 g avibactam every 8 h as a 2-h infusion against P. aeruginosa in the neutropenic lung
infection model. Error bars represent means � SD.

FIG 4 Efficacy of ceftazidime as a directed epithelial lining fluid (ELF)
fT�MIC regimen against P. aeruginosa in the neutropenic lung infection
model. Error bars represent means � SD.

Efficacy of CAZ-AVI against P. aeruginosa in the Lung

March 2014 Volume 58 Number 3 aac.asm.org 1369

http://aac.asm.org


ical efficacy study will aid in the prediction of the efficacies of
ceftazidime and avibactam against P. aeruginosa in human lung
infections.
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