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Delafloxacin is a broad-spectrum anionic fluoroquinolone under development for the treatment of bacterial pneumonia. The
goal of the study was to determine the pharmacokinetic/pharmacodynamic (PK/PD) targets in the murine lung infection model
for Staphylococcus aureus, Streptococcus pneumoniae, and Klebsiella pneumoniae. Four isolates of each species were utilized for
in vivo studies: for S. aureus, one methicillin-susceptible and three methicillin-resistant isolates; S. pneumoniae, two penicillin-
susceptible and two penicillin-resistant isolates; K. pneumoniae, one wild-type and three extended-spectrum beta-lactamase-
producing isolates. MICs were determined using CLSI methods. A neutropenic murine lung infection model was utilized for all
treatment studies, and drug dosing was by the subcutaneous route. Single-dose plasma pharmacokinetics was determined in the
mouse model after administration of 2.5, 10, 40, and 160 mg/kg. For in vivo studies, 4-fold-increasing doses of delafloxacin
(range, 0.03 to 160 mg/kg) were administered every 6 h (q6h) to infected mice. Treatment outcome was measured by determining
organism burden in the lung (CFU counts) at the end of each experiment (24 h). The Hill equation for maximum effect (E,,,,)
was used to model the dose-response data. The magnitude of the PK/PD index, the area under the concentration-time curve over
24 h in the steady state divided by the MIC (AUC/MIC), associated with net stasis and 1-log kill endpoints was determined in the

lung model for all isolates. MICs ranged from 0.004 to 1 mg/liter. Single-dose PK parameter ranges include the following: for
maximum concentration of drug in serum (C,,,,,), 2 to 70.7 mg/liter; AUC from 0 h to infinity (AUC,_.,), 2.8 to 152 mg - h/liter;
half-life (¢,,,), 0.7 to 1 h. At the start of therapy mice had 6.3 = 0.09 log,, CFU/lung. In control mice the organism burden in-
creased 2.1 = 0.44 log,, CFU/lung over the study period. There was a relatively steep dose-response relationship observed with
escalating doses of delafloxacin. Maximal organism reductions ranged from 2 log,, to more than 4 log,,. The median free-drug
AUC/MIC magnitude associated with net stasis for each species group was 1.45, 0.56, and 40.3 for S. aureus, S. pneumoniae, and
K. pneumoniae, respectively. AUC/MIC targets for the 1-log kill endpoint were 2- to 5-fold higher. Delafloxacin demonstrated
in vitro and in vivo potency against a diverse group of pathogens, including those with phenotypic drug resistance to other
classes. These results have potential relevance for clinical dose selection and evaluation of susceptibility breakpoints for dela-
floxacin for the treatment of lower respiratory tract infections involving these pathogens.

elafloxacin (RX-3341, ABT-492, and WQ-3034) is a novel

fluoroquinolone antibiotic in development for the treatment
of respiratory tract infections. Oral (p.o.) and intravenous (i.v.)
formulations have been developed with promising pharmacoki-
netic (PK) and efficacy results (1, 2). Delafloxacin has a broad
spectrum of activity that includes drug-resistant Staphylococcus
aureus, Streptococcus pneumoniae, and Klebsiella pneumoniae (3—
7). Previous clinical studies in patients with acute bacterial skin
and skin structure infections (ABSSIs) have demonstrated po-
tency and efficacy, especially with respect to S. aureus (8, 9).

Pneumonia is one of the most common infectious diseases
encountered worldwide and remains a significant cause of
morbidity and mortality (10). The major pathogen of commu-
nity-acquired pneumonia (CAP) continues to be S. pneumoniae
despite major advances in vaccination development and adminis-
tration to at-risk populations. In the hospital setting, S. aureus and
Gram-negative bacteria are more commonly encountered and are
frequently drug resistant (11).

Staphylococcus aureus is particularly challenging due to its
inherent pathogenicity and increased prevalence of drug-resis-
tant phenotypes (i.e., methicillin-resistant S. aureus [MRSA])
contributing to serious infections. It is the leading bacterial
cause of life-threatening infection due to these attributes

4764 aac.asm.org

Antimicrobial Agents and Chemotherapy

(12-14). For example, in the United States, S. aureus is the most
common cause of nosocomial infection and leads to more than
80,000 illnesses and 11,000 deaths yearly (12). Unfortunately,
there is a paucity of novel agents to treat MRSA pulmonary
infections and even fewer that have oral and i.v. formulation
options.

The objectives of our experiments were to characterize the
in vivo efficacy of delafloxacin using a neutropenic murine lung
infection model for three common respiratory tract pathogen
groups, including S. aureus, S. pneumoniae, and K. pneumoniae.
Specifically, the pharmacokinetic/pharmacodynamic (PK/PD)
targets of delafloxacin were examined to provide a framework for
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TABLE 1 In vitro activity of delafloxacin and levofloxacin against study

organisms
Delafloxacin  Levofloxacin
MIC MIC
Organism Description” (mg/liter) (mg/liter)
S. aureus strains
ATCC 29213 MSSA 0.008 0.25
ATCC 33591 MRSA (USA200) 0.008 0.25
MW2 MRSA (USA400) 0.004 0.25
R2527 MRSA (USA300) 0.004 0.125
S. pneumoniae strains
ATCC 10813 Pen® 0.03 1
ATCC 49619 Pen” 0.125 1
145 Pen” 0.016 0.5
1329 Pen" 0.016 0.5
K. pneumoniae strains
ATCC 43816 Wild type 0.06 0.06
4105 TEM-26, SHV-4 1 1
4110 TEM-11, SHV-1 0.5 1
81-1260A CTX-M, AmpC 0.06 0.06

“ Pen, penicillin.

further development of drug-dosing regimens to optimize dela-
floxacin therapy for respiratory infections. The integration of
these targets and pharmacokinetics from human studies will also
be useful in setting preliminary susceptibility breakpoints for de-
lafloxacin.

MATERIALS AND METHODS

Organisms, media, and antibiotic. Four S. aureus (one methicillin-sus-
ceptible [MSSA] and three methicillin-resistant), four S. pneumoniae (one
penicillin-susceptible and three penicillin-resistant), and four K. pneu-
moniae (one wild-type and three extended-spectrum beta-lactamase-pos-
itive [ESBL]) strains were used for these studies (Table 1). S. aureus and K.
pneumoniae organisms were grown, subcultured, and quantified using
Mueller-Hinton broth (MHB) and agar (Difco Laboratories, Detroit,
MI). S. pneumoniae isolates were grown, subcultured, and quantified us-
ing sheep blood agar (Remel, Milwaukee, WT). Delafloxacin for in vitro
and in vivo studies was supplied by the study sponsor (Melinta Therapeu-
tics, Inc., Lincolnshire, IL). Compound was prepared by reconstitution
and subsequent dilution in sterile water.

In vitro susceptibility testing. The MICs of each compound for the
various isolates were determined using Clinical and Laboratory Standards
Institute (CLSI) microdilution methods (15). All MIC assays were per-
formed in duplicate on three separate occasions. The median MIC of
replicate assays is reported and utilized in PK/PD analyses.

Drug pharmacokinetics. Single-dose plasma pharmacokinetics of de-
lafloxacin were performed in neutropenic mice. Animals were adminis-
tered single subcutaneous doses (0.2 ml/dose) of delafloxacin at dose lev-
els of 2.5, 10, 40, and 160 mg/kg. Groups of three mice were sampled at
each time point (seven time points, consisting of 1, 2, 4, 6,8, 12,and 24 h)
and dose level.

Plasma concentrations were determined using liquid chromatogra-
phy-tandem mass spectrometry (LC-MS/MS) by the sponsor. Briefly, a
stock calibration standard of delafloxacin meglumine salt (RX-3341-83-
008) was prepared in dimethyl sulfoxide (DMSO) at a concentration of
1,000 pg/ml (corrected for salt form) to prepare working calibration stan-
dards and quality controls (QCs). Working calibration standards were
prepared by serial dilution of working stock solution with methanol-wa-
ter (50:50, vol/vol) over a range of 100 ng/ml to 500,000 ng/ml. Working
QCs were prepared in methanol-water (50:50, vol/vol) at three concen-
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tration levels: high (300,000 ng/ml), middle (15,000 ng/ml), and low (300
ng/ml). Twenty microliters of each working QC was added to 180 pl of
blank mouse plasma, vortex mixed, and run in duplicate. Standards in
matrix were prepared with 5 .l of working calibration standard added to
45 pl of control blank mouse plasma in a 96-well collection plate. Fifty
microliters of unknown mouse plasma or QC was added to the plate. For
blanks and blanks with an internal standard, 50 p.l of control blank mouse
plasma was added. Twenty microliters of working internal standard
(WIS) (1,000 ng/ml RX-4039, a closely related analog, in methanol-water
[50:50, vol/vol]) was added to standards, unknowns, and control blanks.
Twenty microliters of methanol-water was added to blanks without WIS.
Samples were extracted by adding 300 pl of acetonitrile (ACN) to all
samples in a 96-well collection plate and vortex mixed for 4 min. Samples
were centrifuged for 10 min at 3,200 X g at 4°C. Fifty microliters of su-
pernatant was transferred to 450 wl of ACN-water (50:50, vol/vol) in a
96-well autosampler plate and mixed with a multichannel pipette. Sam-
ples were analyzed for delafloxacin using LC-MS/MS. The assay lower
limit of quantification was 10 ng/ml. The assay coefficient of variation was
less than 10%.

Pharmacokinetic parameters (means =+ standard deviations), includ-
ing elimination half-life (t,,,), area under the concentration-time curve
from 0 h to infinity (AUC,_..), and maximum concentration in serum
(Crax)> Were calculated using a noncompartmental model. The half-life
was determined by linear least-squares regression. The AUC was calcu-
lated from the mean concentrations using the trapezoidal rule. Pharma-
cokinetic estimates for dose levels that were not directly measured were
calculated using linear interpolation for dose levels between those with
measured kinetics (e.g., between 40 and 160 mg/kg) and linear extrapola-
tion for dose levels above or below the highest and lowest dose levels with
kinetic measurements. Murine protein binding of 97.6% (Melinta Ther-
apeutics, Inc.; data on file) was used to determine free-drug concentra-
tions.

Murine lung infection model. Animals were maintained in accor-
dance with the American Association for Accreditation of Laboratory An-
imal 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 ren-
dered neutropenic (neutrophils of <100/mm?®) by injecting cyclophos-
phamide (Mead Johnson Pharmaceuticals, Evansville, IN) intraperitone-
ally 4 days (150 mg/kg) and 1 day (100 mg/kg) before lung infection. Broth
cultures of freshly plated S. aureus and K. pneumoniae were grown to
logarithmic phase overnight to an absorbance of 0.3 at 580 nm using a
Spectronic 88 spectrophotometer (Bausch and Lomb, Rochester, NY). S.
pneumoniae isolates were grown overnight on sheep blood agar. A sterile
loop was then used to transfer organisms to sterile saline, and absorbance
was adjusted as described above. After a 1:10 dilution, bacterial counts of
the inoculum ranged from 108! to 1082 CFU/ml, 10%! to 10%* CFU/ml,
and 10%° to 1083 CFU/ml for S. aureus, S. pneumoniae, and K. pneu-
moniae, respectively. Lung infections with each of the strains were pro-
duced by administration of 50 l of inoculum into the nares of isoflurane-
anesthetized mice. Mice were then held upright to allow for aspiration
into the lungs. Therapy with delafloxacin was initiated 2 h after induction
of infection.

Pharmacodynamic target associated with treatment efficacy. In vivo
treatment studies were performed in the murine lung model for each
isolate. Seven (S. aureus and S. pneumoniae) and five (K. pneumoniae)
4-fold-increasing dosing regimens of delafloxacin were administered to
groups of three neutropenic infected mice per dose level. The total daily
doses of delafloxacin varied from 0.156 to 640 mg/kg/24 h. Zero-hour and
untreated control animals were included for each strain. Drug was frac-
tionated for an administration schedule of every 6 h and given by the
subcutaneous route. Therapy was initiated 2 h after infection. Animals
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FIG 1 Single-dose plasma pharmacokinetics of delafloxacin in neutropenic mice. Four doses of delafloxacin that varied by 4-fold concentrations on a
milligram/kilogram basis were administered by the subcutaneous route. Groups of three mice were sampled for each time point. Samples were collected
every 1 to 24 h over a 24-h period. Each symbol represents the mean value from three animals. The error bars represent the standard deviations.
Pharmacokinetic parameters listed in the box include maximum drug concentrations (C,,,,), the AUC from 0 h to infinity (AUC), and the elimination

half-life (¢,,,) for each dose.

were euthanized at 24 h after infection, and the lungs were aseptically
removed for CFU count determination.

The correlation between efficacy and the PK/PD parameter calculated
as the ratio of the AUC over 24 h in the steady state to the MIC (AUC/
MIC) was determined by nonlinear least-squares multivariate regression
(SigmaPlot, version 12.3; Systat Software, San Jose, CA). The AUC/MIC
was chosen as the predictive pharmacodynamic as previous studies have
demonstrated this index to be predictive for fluoroquinolones (17-24).
The mathematical model used was derived from the Hill equation:

E = (E 0 X DM)/(ED4ox — DY), where E is the effector, in this case, the
log change in CFU per lung between treated mice and untreated controls
after the 24-h period of study, E_, . is the maximum effect, D is the 24-h
total dose, EDs, is the dose required to achieve 50% of the E, ., and N is
the slope of the dose-effect curve. The values for the indices E, ., EDs,
and N were calculated using nonlinear least-squares regression. The coef-
ficient of determination (R”) was used to estimate the variance that might
be due to regression with the PK/PD parameter AUC/MIC. The doses
required to produce a net static effect (static dose) and a 1-log,, kill (1-

TABLE 2 In vivo activity and PK/PD analysis of delafloxacin against study organisms

Stasis 1-log kill
Bacterial burden at ~ Growth in controls 24-h AUC/MIC 24-h AUC/MIC
start of therapy at 24 h (Alog,, Dose Dose
Organism (log,, CFU/lung) CFU/lung) (mg/kg/24h)  Totaldrug  Freedrug (mg/kg/24h) Totaldrug  Free drug
S. aureus strains
29213 6.35 1.99 0.93 130 3.12 3.22 451 10.8
33591 6.26 2.06 0.53 74.6 1.79 2.25 315 7.57
MW2 6.33 1.53 <0.16* <43.8¢ <1.05% 0.98 276 6.61
R2527 6.29 1.47 <0.16" <43.8° <1.05% 1.23 345 8.28
Median 0.34 59.2 1.42 1.74 330 7.92
S. pneumoniae strains
10813 6.53 2.23 0.93 34.8 0.84 3.83 143 3.43
49619 6.48 1.8 1.36 12.2 0.29 15.5 137 3.29
145 6.27 2.07 <0.16" <10.9" <0.26" 0.23 16.5 0.39
1329 6.22 1.5 1.36 95.1 2.28 6.11 428 10.3
Median 1.14 23.5 0.56 4.97 140 3.36
K. pneumoniae strains
43816 6.30 2.86 304 5287 127
4105 6.30 3.33 106 128 3.08 196 228 5.47
4110 6.32 2.82 NA® NA NA NA NA NA
81-1260A 6.28 2.83 84.8 1681 40.3 238 4369 105
Median 106 1681 40.3 217 2298 55.2

“ Dose and drug exposure (AUC/MIC) were set to the lowest values studied for organisms in which only bactericidal activity was observed.

¥ NA, endpoint not achieved.
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log-kill dose) compared to the start of therapy were calculated for each
drug-organism combination. The associated 24-h total- and free-drug
AUC/MIC targets were calculated.

RESULTS

In vitro susceptibility testing. The median MICs of delafloxacin
for the strains used in the studies are shown in Table 1. Numeri-
cally, the lowest MICs were observed for S. aureus (range, 0.004 to
0.008 mg/liter). Methicillin resistance did not impact the in vitro
potency of delafloxacin in this select group of organisms. The
in vitro potency against S. pneumoniae and K. pneumoniae strains
was more varied (range, 0.016 to 0.125 mg/liter and 0.06 to 1
mg/liter, respectively). An elevated levofloxacin MIC did correlate
with an increased delafloxacin MIC for the latter two organism
groups.

Drug pharmacokinetics. Single-dose pharmacokinetics of de-
lafloxacin are shown in Fig. 1. At the doses studied, exposure to
delafloxacin increased in a dose-dependent manner across the
dose range. C,,,, concentrations ranged from 2 to 71 mg/liter.
AUC, _,. values ranged from 2.8 to 152 mg - h/liter and were linear
across the 2.5- to 160-mg dosing range (R* of 0.99). The elimina-
tion half-life ranged from 0.7 to 1 h.

Pharmacodynamic target associated with treatment efficacy.
The bacterial burden at the start of therapy and growth in un-
treated controls are shown in Table 2. Growth increased from 1.5
to 3.3 log,, CFU in the lungs of untreated animals over a 24-h
period. The dose-response curves for delafloxacin against each
organism group based on the organism burden at the start of
therapy (zero hour) is shown in Fig. 2A to C. Delafloxacin was
highly effective against S. aureus (Fig. 2A). Against all four strains
we observed a decrease of 1.5 to 2.2 log,, CFU in organism burden
from untreated controls at even the lowest dose studied, and for
two strains (MW2 and R2527) there was net bactericidal activ-
ity at the lowest dose. At the maximal doses studied, there was
a >4-log,, kill from initial burden for all S. aureus strains.

Likewise, delafloxacin was very potent against S. pneumoniae
(Fig. 2B). The lowest dose for this group resulted in a decline of 1.2
to 3.0 log,, CFU compared to levels in untreated controls. Once
again, we observed net bactericidal activity at the lowest dose stud-
ied for one of the strains (S. pneumoniae 145). The maximal effect
from the start of therapy for this group was also a >4-log, , kill for
three of four strains, the exception being 49619, for which the
delafloxacin MIC was significantly higher than that for the other
three isolates.

The dose-response effects against K. pneumoniae (Fig. 2C)
strains were in keeping with the group’s increased MICs relative to
those of the other organism groups. Maximal effect varied from
near stasis to almost a 2-log, , kill compared to the initial burden.

The dose-response data for each organism group was modeled
to examine the impact of the PK/PD index AUC/MIC on treat-
ment effect, and results are shown in Fig. 3A to C. The AUC/MIC
was a strong predictor of treatment outcome based on regression
analysis for S. aureus and S. pneumoniae (R* values of 0.89 and
0.70, respectively). The data fit for K. pneumoniae was less strong
(R*0f0.49). Total daily doses necessary to achieve net stasis and a
1-log kill for strains that achieved these endpoints are shown in
Table 2. The median static dose was 0.34 mg/kg/24 h for S. aureus,
1.14 mg/kg/24 h for S. pneumoniae, and 84.8 mg/kg/24 h for K.
pneumoniae. The 1-log-kill dose was similarly lowest for S. aureus
at 1.74 mg/kg/24 h, followed by 4.97 mg/kg/24 h for S. pneu-
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FIG 2 In vivo dose-response curves for delafloxacin against four S. aureus (A),
four S. pneumoniae (B), and four K. pneumoniae (C) strains using a neutro-
penic murine lung infection model. Each symbol represents the mean and
standard deviation from three mice. Four-fold-increasing dose levels were
fractionated for a regimen of dosing every 6 h. The burden of organisms was
measured at the start and end of therapy. The study period was 24 h. The
horizontal dashed line at 0 represents the burden of organisms in the lungs 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 3 Relationship between the PK/PD index total-drug AUC/MIC ratio and
treatment efficacy of delafloxacin against four S. aureus (A), four S. pneu-
moniae (B), and four K. pneumoniae (C) strains using a neutropenic murine
lung infection model. Each symbol represents the mean from three mice.
Four-fold-increasing dose levels were fractionated for a regimen of dosing
every 6 h. The study period was 24 h. The delafloxacin exposure is expressed as
the total-drug 24-h AUC/MIC. The burden of organisms was measured at the
start and end of therapy. The horizontal line at 0 represents the burden of
organisms in the lungs of mice at the start of therapy. Data points below the
line represent killing, and points above the line represent growth. The R* value
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moniae, and 217 mg/kg/24 h for K. pneumoniae. The associated
total- and free-drug AUC/MIC values for the static dose and
1-log-kill dose are also shown in Table 2. The median free-drug
24-h AUC/MIC targets for stasis were 1.42, 0.56, and 40.3 for S.
aureus, S. pneumoniae, and K. pneumoniae, respectively. The free-
drug 24-h AUC/MIC targets for a 1-log kill were 7.92, 3.36, and
55.2 for S. aureus, S. pneumoniae, and K. pneumoniae, respectively.

DISCUSSION

Our studies demonstrated delafloxacin to be highly active against
S. aureus, including against isolates with methicillin resistance.
This potent activity has been observed in previous in vitro studies
(3-6). Additionally, we observed in vitro potency against beta-
lactam-susceptible and -resistant S. pneumoniae and K. pneu-
moniae strains comparable to that of previous reports (3-7, 25).
Similar to findings of earlier studies, elevated MICs of other fluo-
roquinolones correlated with an increased delafloxacin MIC for
wild-type strains although the delafloxacin MICs for these less
susceptible strains remained relatively low (=1 mg/liter).

In vivo pharmacodynamic evaluation of antimicrobial activity
requires the integration of the aforementioned in vitro potency
(MIC), drug pharmacokinetics, and antimicrobial activity over
time (21). Previous studies with fluoroquinolones have consis-
tently shown concentration-dependent activity with prolonged
postantibiotic effects (17-24). The PK/PD index associated with
the efficacy of antibiotics characterized by this pattern of activity is
the AUC/MIC. The present study demonstrated a strong correla-
tion with this PK/PD index and the outcome in each bacterial
species.

The pharmacodynamic target associated with net stasis in pre-
vious fluoroquinolone studies has been a 24-h free-drug AUC/
MIC of 25 to 50 for S. pneumoniae and values 2- to 4-fold higher
(=100) for S. aureus and Gram-negative pathogens (17, 18, 20, 21,
24). In the present study with delafloxacin, we found PD targets
that were lower for each of the pathogen groups. This difference
was most profound for S. pneumoniae and S. aureus. The 24-h
free-drug AUC/MIC required for stasis for S. pneumoniae was
0.56. Likewise, the 24-h free-drug AUC/MIC target for stasis for S.
aureus was 1.42. These endpoints are approximately 50- to 100-
fold lower than those of comparative fluoroquinolone pharmaco-
dynamic studies. The notable PK/PD efficacy against S. aureus and
specifically MRSA strains is particularly exciting, given limited
options for the treatment of respiratory tract infections due to S.
aureus. Against K. pneumoniae, our identified targets were mod-
estly lower than those of other fluoroquinolones, with a 24-h free-
drug AUC/MIC target for stasis of 40.

Recently, pharmacokinetic analyses of oral and intravenous
delafloxacin in humans have been published (1, 2). The current
doses being studied in clinical trials include 450 mg orally (p.o.)
and 300 mg i.v. twice daily (1). These doses correspond to a 24-h
total-drug AUC of approximately 61.6 mg - h/liter and 46.8 mg -
h/liter, respectively. After accounting for protein binding, which is
84% in humans (1, 2), the corresponding free-drug AUC/MIC
values would be 9.9 and 7.5, respectively. Using the PK/PD targets

represents the coefficient of determination. The EDy, represents 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.

‘max

August 2016 Volume 60 Number 8


http://aac.asm.org

for stasis identified in this study, the twice-daily doses of either 450
mg p.o. or 300 mg i.v. would achieve free-drug exposures that
would be adequate to exceed the MIC,, of S. aureus, including
MRSA isolates, and S. pneumoniae, including penicillin- and fluo-
roquinolone-resistant isolates (3-7, 25). The drug exposures
would also be predicted to achieve AUC/MIC exposures in excess
of the stasis targets identified in this study for K. pneumoniae iso-
lates with a delafloxacin MIC of =0.1 mg/liter. This would include
all K. pneumoniae isolates that are susceptible to other fluoro-
quinolones and a subset of those that are resistant to other fluo-
roquinolones, where it has been noted that the delafloxacin MIC,,
has been as high as 4 to 8 mg/liter (3-5). Pharmacodynamic study
of delafloxacin against organisms resistant to other fluoroquino-
lones and/or with elevated delafloxacin MICs will be an important
area for future study.

In conclusion, delafloxacin exhibited potent in vitro and in vivo
efficacy against three important respiratory pathogen groups, in-
cluding S. aureus (MSSA and MRSA), S. pneumoniae, and K. pneu-
moniae. Efficacy against the former two pathogen groups was par-
ticularly robust compared to that of other fluoroquinolones. At
maximal drug exposures, a >4-log,, kill was observed against
these groups, and free-drug AUC/MIC targets were <10 whether
one examined stasis or bactericidal endpoints. When combined
with human PK results, these studies suggest that the current
twice-daily dosing regimens in development should achieve drug
exposures that exceed the stasis targets identified in this study for
each of the pathogen groups and, perhaps most importantly,
against MRSA. The data presented will be useful for delafloxacin
dosing regimen optimization for the treatment of respiratory tract
infections and for setting the preliminary breakpoints.
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